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Mpegucnosue

1 NMOArOTOBJ/IEH ®oHAOM MHMPaCTPYKTYpHbIX N 0bpasoBaTesibHbIX nporpamm (MFpynna POCHAHO) n
depepasibHbIM rOCYAAPCTBEHHbLIM YHUTAPHbLIM NpeanpuaTnemM «Bcepoccuiickuii Hay4YHo-MccnenoBaTesibCKuin
VHCTUTYT CcTaHgapTusaumm n ceptudukaumm B mawimHocTpoeHun» (BHUMHMALL) Ha ocHoBe COOGCTBEHHOIO
nepeBoja Ha PyCCKMI A3bIK aHI1093bI4HOM BEPCUN CTaHA4APTa, yKa3aHHOro B MyHKTe 4

2 BHECEH TexHnyeckum KoMmnTeToM no ctaHgaptusaumnm TK 016 «21eKTpoaHepreTuka»

3 YTBEPX/JEH W 8BEJEH B AEWCTBUE lMpukasom defepasibHOrO areHTCTBa MO TEXHWYECKOMY pe-
rynmpoBaHnio n metTposiorum ot 29 mapta 2019 r. Ne 116-cT

4 HacTosAwmii cTaHgapT ABNSeTCAS MOANMULMPOBAHHBLIM MO OTHOLLIEHUIO K MeXAYyHapoAHOMY CTaHAapTy
M3K 61400-23:2014 «BeTpoaHepreTnyeckue yctaHOBKU. YacTb 23. MosHOMacwTabHble MWCMbITaHUs Jsona-
cTell poTopa Ha npoyHocTb» (IEC 61400-23:2014 «Wind turbines — Part 23: Full-scale structural testing of
rotor blades». MOD) nyTemM BHeCEHUSI TEXHUYECKMUX OTK/IOHEHUI, 06 bACHEHME KOTOPbIX NPUBELEHO BO BBeAe-
HUN K HACTOSALWEMY CTaHAApTY.

HanmeHoOBaHMe HacTosALero craHAapTa M3MEeHEeHO OTHOCUTESIbHO HauMeHOBaHUS YyKa3aHHOro Mexay-
HapoAHOro ctaHgapTa gnsi npusegeHns B cootsetctBue ¢ FOCT P 1.5—2012 (nyHKT 3.5).

CBefileHNs1 O COOTBETCTBUWN CCbIJIOYHbIX HaLMOHA/IbHbIX U MEXIoCYAapCTBEHHbIX CTaHAapTOB Mex/ayHa-
poAHbIM CTaHAapTaMm, UCMNO/Ib30BaHHbIM B KaYeCTBe CCbINTIOYHbIX B MPUMEHEHHOM MEXAYyHapoAHOM cTaHAap-
Te. NpuBeLEHbI B AOMNO/THUTENBHOM NpuioxeHun JA.

ConocTaB/ieHNe CTPYKTYpbl HACTOSILLEro cTaHAapTa CO CTPYKTYpOl MPUMEHEHHOTO B HEM MeXAyHaposa-
HOro cTaHAapTa NpuBeAEHO B JOMOTHUTENILHOM NMpuioXxeHun b

5 BBE/JEH BINEPBbIE

6 HekoTopble 3/1eMEHTbl HAaCTOSLLEro CTaHAapTa MOryT OblTb 06beKkTaMy MaTeHTHbIX NMpaB. MexayHa-
poaHan anekTpoTexHudeckas komuccnsa (M3K) He HeceT OTBETCTBEHHOCTM 3a yCTaHOBJSieHVME MNOASIMHHOCTU
KaKMX-/inbo Unn BCex Taknux NaTeHTHbIX NpaB

[paBuna NpuMeHeHUA HaACTOALLEro craHgapTa YCTaHOB/IEHbl B cTaTbe 26 PefepasibHOro 3akoHa
oT 29 wmioHa 2015 r. N9 162-9#3 «O cTaHgapTulaumm B Poccuiickon depepaunn». MHdopmaunsa ob ums-
MEHEHMAX K HaCTOsLEMY CTaH4apTy Ny6/MKyeTCs B €XerogHom (Mo COCTOSAHUI0 Ha 1 siHBaps TeKyLlero
roga) MHMOpMaUVoOHHOM YykaszaTesle «HauuoHasibHble CTaHAapTbi», a OoUuUMaNbHbIR TEKCT WU3MEHEeHUN
M MNOMpaBoOK — B EXEMEeCAYHOM WHAOPMALUMOHHOM YykasaTene «HauuoHanbHble cTaHgapTbi». B cnyvae
rnepecmMoTpa (3aMeHbl) NI OTMEHbl HACTOSALWEro cTaHgapTa COOTBETCTBYHLWEee yBefOM/IeHe byaeT
ony6/MKOBaHO B GAmKailleM BbIMYCKEe eXeMeCAYHOro WHAOPMAaLMOHHOIO YykasaTensa «HauuoHaslbHble
CTaHfapTbl». COOTBeTCTBYOLWAA MHPopMaUms, YBEeAOMIEHNE U TEeKCTbl pasMeLLaloTCAa Takke B WH-
hopMaLMOHHOM cucTemMe 06LLEero Nosb30BaHMs — Ha odmuuasibHOM caliTe degepa/ibHOro areHTCcTBa MNo
TEXHNYECKOMY PEryiMmpoBaHnio 1 METPOAOIrnN B CeTU VIHTepHeT (Www.gost.ru)

© CtaHgapTuHpopm. ochopmneHue. 2019

HacTosiwmii ctaHZapT He MOXET GbiTb MOJSIHOCTBIO UM YACTUYHO BOCMPOU3BEAEH, TMPaXNPOBaH 1 pac-
npocTpaHeH B KauecTBe ohmumasibHOIO n3gaHus 6e3 paspelleHns degepasibHOro areHTCTBa Nno TEXHUYECKO-
My PerysiMpoBaHuio U MeTPOsIorim
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BBepeHne

JNlonacTtn poTopa BEeTPO3IHEPreTUYeCcKoi YCTaHOBKU pacCMaTpmBaloT Kak OauH N3 Hanbosiee KpUTUYECKNX
KOMMOHEHTOB CUCTEMbl. B HacTosilem cTaHgapTe onpeesieHbl TpeboBaHUS MPOYHOCTHBLIX MOSIHOMAcCLUTa6-
HbIX UCMbITAHWIA, CBA3aHHbIX C NOATBEPXAEHNEM COOTBETCTBUSA /IONACTEN, a Takke UHTepnpeTauns n oueHKa
pe3ynbTaToB.

Ocobble MeToAbl UAN HACTPOIKM UCMbITaHWUS He TPeBYITCS UKW OHM BK/IKOYEHbI B METOAbl NOSIHOMAC-
WTabHOro ncnbITaHUs onacTe.

TpeboBaHWSA K UCMbITAHNAM MO OMpeAesiIeHUI0 napameTpoB M XapakTepuCTUK SlonacTel BK/IOYEHbI B Ha-
CTOSIWMIA CTaHAapT C LEefblo NOATBEPXKAEHNS HEKOTOPbIX XXM3HEHHO BaXHbIX MNPEeAMNOIOXEeHN, BHOCUMbIX Ha
CTanun NpoeKTa N NPUMEHAEMbIX B KAHeCTBE NCXOAHbIX NapaMeTpoB A8 pacyeTa NPOeKTHbIX Harpy3okK.

NMo6ble TpeboBaHUA cTaHgapTa MOryT 6bITb 3aMeHeHbl UHbIMW, ecnn 6yaeT AOCTOBEPHO NOATBEPXAeHa
6e30MacHOCTb CUCTEMBI.

Moaudmkauma HacToslero craHgapTa Mo OTHOLWEHMIO K MexayHapoaHomy cTaHpapty MOK 61400-
23:2014 ocywecTB/ieHa NYyTEM BHECEHUS CMEAYIOLNX TEXHUYECKUX OTK/IOHEHWIA:

- UCKNOYEHbI TEPMUHBbI 1 0603HAYEHNS, HE MPUMEHEHHble B TekcTe M3OK 61400-23:2014:

- WCKJ/TH0YEHbI rpeyeckne cumBosbl (4.2) 1 0603HaYeHNA MHOEKCOB (4.3) B CBA3M C TEM. YTO NOACHEHUSA K
HUM NpUBELEHbI B COOTBETCTBYIOLWMX NYHKTaxX cTaHgapTa:

- TepMUHbI NpUBEAEHLI B asihaBMTHOM NMopsigke B COOTBETCTBUM ¢ TpeboBaHusamm MOCT 1.5—2001:

- MPUIOXKEHNA NPUBELEHBLI B NOPSAAKE CCbIJIOK HA HUX B TEKCTE CTaHAapTa B COOTBETCTBUKM C TpeboBa-
Huamn NOCT 1.5-2001;

- 13 npunioxeHus F ncknoyeHa tabnuua F.1. nosTopsowan tabnvuy 1. npuBeAeHHYI0 B NyHkTe 8.3.2;

- anemeHT «bubnuorpadunsa» UCKIOYEH B CBA3M C oTMeHol |IEC 61400-22:2010 «BeTpoaHepreTuyeckue
yCTaHOBKN. YacTb 22. IcnblTaHNe Ha COOTBETCTBME N cepTUdmnKaLmsa».
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FOCT P 54418.23—2019
(M3K 61400-23:2014)

HALIMOHAJIbHbIN CTAHOAPT POCCUNCKOW ®EAEPALIAN

Bo3obHoBAsieMas aHepreTuka. BeTposHepreTmka
YCTAHOBKW BETPO3HEPIETUYECKUE
YacTtb 23

MonHomaclTabHble UCMNbITaHUA oNacTel poTopa Ha NMPOYHOCTb

Renewable power engineering. Wind power engineering. Wind turbines.
Part 23. Full-scale structural testing of rotor blades

ara sBegeHns — 201M—12—01
|

1 O6nacTb NPUMEHEHUA

HacToswmin ctaHaapT ycTaHaBnMBaeT TpeboBaHMs K YC/IOBUSAM 1M NPOBEAEHMIO MOMHOMACLUTaOHbIX UC-
NbiTaHWii slonacTeli poTopa Ha NPOYHOCTb BETPO3HEPreTUYeCcKnx yCTaHOBOK (Jasee — yCTaHOBKM), 06paboTke
1 OLEHKe NoJlyYeHHbIX pe3ynbTatoB. OCHOBHO acnekT NCMbITaHWii CBA3aH C OLLEHKOM LIesIOCTHOCTU 10NnacTu.

HacToswmin cTaHAapT ycTaHaB/vMBaeT criefyloline BUAbl UCMbITaHWIA: CTaTMYeckuMe, Ha YCTanoCTb,
cTaTU4ecKne Mnocsie UCMbITaHUA Ha YCTa/loCTb U UCMbITaHUA, onpegensaiolne gpyrme napameTpbl U XapakTe-
pPUCTUKK flonacTen, NoATBepxXAalolmne ¢ NpuemsieMbliM YPOBHEM [OCTOBEPHOCTW, YTO BCE /10MacTU AaHHOro
Tnna cCOOTBETCTBYIOT 3a/aHHbIM TPe6oBaHUAM.

TpeboBaHWA, HeOGXoAMMbIE A/ OonpeAesieHNs napamMeTpoB UCMbiTaHuii sionacten. — no FOCT P
54418.1. VicnbiTaTesibHblE HAarpy3Kn paccuynTbiBalOT B 3aBUCUMOCTM OT MaTepuasia fionacTeii.

HacToswmini cTaHAapT He pacnpoCTPaHSeTCA Ha OLEHKY pacyeTHbIX Harpy30K MO OTHOLUEHWIO K hakTu-
YeCKMM Harpyskam Ha yCTaHOBKW.

B HacTosileM cTaHgapTe pacCMOTpPeHbl NOsIHOMAaCLUTabHble UCMbITaHWS slonacTeli ropu3oHTaIbHO-0Ce-
BbIX YCTAHOBOK, U3rOTOB/IEHHbIX N3 KOMMO3ULIMOHHbLIX MaTepuanoB, TEM He MeHee 3HavynTesibHas 4acTb Tpe-
60BaHWii cTaHgapTa NpUMeHNMa K 1106bIM KOHUrypauusam, pasmepamM 1 MaTepuasiam nonacTen.

2 HopmaTtuBHbIe CCbI/IKU

B HacTosLLEeM CTaHAapTe UCMO/Ib30BaHbl HOPMATUBHbIE CChISIKM Ha cnegyrolme ctaHaapTbl:

FOCT NCO/M3K 17025 O6wme TpeboBaHUA K KOMMETEHTHOCTU UCMbITATE/IbHbLIX U Ka/IMOPOBOYHbIX fla-
6opatopuii

FOCTP 54418.1 (M3K 61400-1:2005) Bo3obHoBNsemass aHepretvka. BeTposHepreTnka. YCTaHOBKU Be-
Tpo3aHepreTnyeckne. YacTb 1. TexHnyeckme TpeboBaHns

FOCT P 55589 (M3K 60050-415:1999) MexayHapoAHbIi 3/1eKTPOTEXHUYECKUIA cnoBapb. YacTtb 415.
YcTtaHOBKU BeTpoaHepretnyeckmne. CUCTEMbI FTeHepUpPoOBaHUA 3N1EKTPO3HEPrUmn

FOCT P NCO 2394 KoHCTpYyKumn cTpouTesibHble. OCHOBHbIE MPUHLUMbI HAAEXHOCTU

Mpum evya H N e — TlMpun NONbL30BaAHUM HACTOSLWMM CTaH4APTOM Lieslecoobpa3HO NPOBEPUTL AENCTBUE CCbIIOYHbIX
CTaHAapToOB B MHGIOPMALMOHHON cucTeMe 0OLero nosib30BaHus — Ha oduuvasibHOM cairiTe PeaepasibHOro areHTcTBa no
TEXHNYECKOMY PEerysimpoBaHU0 U METPONornn B cetu MIHTEPHET Ww MO eXerogHomy MHAOpPMaUVOHHOMY ykasaTento «Ha-
LUMNOHaJ/IbHbl€e CTaHOapPTbI», KOTOprI7I OI'Iy6I1VIKOBaH Mo COCTOSAHUIO Ha 1 AHBapA TeKylwlero roga, n no BblMyCKamM exemecau-
HOro MHPOPMaLMOHHOTO yKa3satens «HaunmoHasibHble cTaHAapThbl» 3a TEKYLWNIA rad. Ecnn 3aMeHeH CCbIZIOYHbIV cTaHaapT.

MN3paHve omumanbHoe
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Ha KOTOprVI AaHa HegatnpoBaHHasA CCbl/lKa, TO peKoMeHAOYyeTCA UCMNOoJ/ib30BaTb ,D,eVICTByiOIJJ,yiO BEPCUO 3TOro CrtaHgapTtTa
C y4eTOM BCeX BHECEHHbIX B OaHHYH Bepcuko N3MeHeHunn. Ecnn 3amMeHeH CCbIIOYHbIN CTaHOapT, Ha KOTOprVI AaHa gatu-
pPOBaHHasA CCblJlka, TO peKoOMeHAYeTCA MNCNosib30BaTb BEPCUKO 3TOrNo CtaHgapTa C YKa3aHHbIM Bbllle roaomM yTBepXAeHus
(I'IpVIHFITVIH). Ecnn nocne yTBepxaeHUa HacToAlero craHgaprta B CCbU/IOYHbIN CTaHOapT, Ha KOTOprVI AaHa AaTtnpoBaHHasA
CCbl/1IKa, BHECEHO MU3MEHEeHWe, 3aTparnBarollee rnosioXXeHne, Ha KOTopoe AdaHa CCbl/lka, TO 3TO MNMOJIOXKEHNEe peKkomMeHayeTcsA
NMPUMEHATb 6e3 ydeTta JaHHOro nameHeHusa. Ecnu CCbI/TIOYHbIV CTaHOAapT OTMEHeH 6e3 3aMeHbl, TO MOJIOXeEHNE, B KOTOPOM
AaHa CCbl/IKa Ha Hero, pekoMeHayeTCA NpUuMeHATb B 4acTu, He SanaFVIBEUOLIJ,eVI 3TY CCbIJIKY.

3 TepMUHBI, onpeaesnieHnsi 1 0603HaUYEHNS

3.1 B HacTosuwem ctaHpapTe npumMmeHeHbl TepMuHbl No NTOCT P 55589, a Takxe cnegyrowime TEPMUHBbI C
COOTBETCTBYIOLWUMN ONnpeaeseHNAMM:

3.1.1 pedopmauus: V3meHeHMe reoMeTpUYEecKMX pasMepoB W/mnn opmbl o6pasua nog AencTBueM
Harpysku.

3.1.2 ananasoH Harpysku: 3Ha4YeHUs MaKCUMasibHbIX PacyeTHbIX Harpy3ok BO BCeX HarpaBleHUusX u
MOJIOXKEeHUAX NnonacTtu.

3.1.3 xecTKoCTb: OTHOLUEHME NpUAaraemMoi Harpy3ku K Bbi3biBaeEMOW et gechopmaunn yrnpyroro tena.

3.1.4 wncnbiTaHWe Ha ycTasioCTb: McnbiTaHme, Npu KOTOPOM K 06pasLy npuiararoT Harpysky C noCTOsiH-
HOI UM LMKNYECKOW aMMNTY 0N,

3.1.5 ncnbiTatenbHaa Harpyska: Harpyska npu ncrnbitaHnu.

3.1.6 wucnbiTyemana ob6nactb: O6/1aCTb MCNbITYEMOrOo OObEKTa, K KOTOPOW MNPU/IOXKeHa 3afaHHas Ha-
rpyska.

3.1.7 komenb sionactu: YacTb nonacTtu, cnyxalas Ans coeivHeHusi slonacTu co CTynuuein rnaBHOro
Basia.

3.1.8 Kpy4eHue: N3meHeHMe hOopMbl NONacTu, XapakTepusytoleecsa NoBOPOTOM MOMNEPEYHOro cevyeHus
BOKPYT NPOAO0/IbHO OCW.

3.1.9 Harpyska C MNepeMeHHOl amnanTydon: Harpyska C NepeMeHHbIM 3HavyeHuem W/unm LUuKIvy-
HOCTbIO AnanasoHa.

3.1.10 HakonneHHas ycTanocTb: lMpouecc MNOCTEMEHHOro HakoM/eHUs MNOBPeXAeHwi noa AelcTBMeM
npuaaraemor HarpysKu.

3.1.11 HanpaBneHve B MJIOCKOCTU: HanpaBneHve, nepneHanKynsapHoe K SIoKasibHOW Xopae 1 nonepeu-
HOIi OcK nonacTu.

3.1.12 HanpaB/rieHMe K KpOMKe: HanpaBrieHuve, napasisiesibHOe /I0KaJIbHOM Xopae.

MprMeyaHve — HanpaefieHve K KpOMKe NpeAcTaB/IeHO Ha pUcyHke 1.

3.1.13 HanpaBfeHve OT flonacTu: HanpaBreHwe, NepneHAuKysIsipHOE KOCK Hecylleil MOBEepXHOCTU
HeaedopMNPOBaHHO NonacTu.

MpumeyaHne — HanpasneHve K KpOMKe npefcTaB/ieHO Ha PUCYHKe 2.

3.1.14 HanpaBfieHMe No pa3maxy: HanpaBneHue, NnapasinesibHOe NPOAO0/IbHOM OCK MOoNacTu.

3.1.15 ocHacTKa: [leTasib UM yCTpOMCTBO AN NPUIOXEHNS HarpysKn Uan KpenseHnsa obpasuya.

3.1.16 ocb ynpyroctu: JIuHUA MO O/IMHE SIONacTu, BAO/b KOTOPOW MpusiaratoT NornepeyvHblie Harpysku,
co3garoLime TOIbKO n3rnb 6es3 co3gaHusi KPyTALLEro MOMEHTa B Kakoi-nnmbo yacTtu 1onacTu.

MprmeyaHve — OBGbIYHO OCbIO YMPYrOCTW CUUTAKOT JIMHWUIO, MPOXOAsLLYH Yepe3 LEHTP YMNpPYrocTU KaxAaol cek-
uun. 3TO onpejeneHre HENMPUMEHUMO A/1s1 SlonacTeli ¢ NOeOPOTHO-N3rMGHOI MyITOIA.

3.1.17 nopacucTemMa nonactu: VIHTerpupoBaHHas cUCTeMa 3/1eMEHTOB, BbIMOJIHAWUX onpeaeneHHble
(OYHKUMN B KOHCTPYKUUM nonactu (HanpuMmep, cucTtema 3awuTbl OT BO3ropaHusi, aspogmMHaMmnyeckas cucrtema
TOPMOXEHMSA, NoACUCTEMA KOHTPO1S, NOACUCTEMA a3POANHAMUYECKOrO ynpaBneHua n T. 4.).

3.1.18 nosHoMacliTabHOEe ncnbliTaHWe: MicnbiTaHe peasibHO /IoNacTy U ee YacTu.

3.1.19 nocTosiHHas amMnaMTyga Harpysku: Linknuyeckasi Harpyska C 3afaHHOM MOCTOSIHHOM ammnauTy-
[OM (M cpegHUM 3HAYEHNEM) NMPU UCTbITAHUN Ha YCTasI0CTb.

3.1.20 npepBapuvTe/bHbI U3rMG: KprBM3Ha B HanpaB/fieHMM OT MJIOCKOCTM J10MacTh B HEHarpy>eHHOM
COCTOSAHUMN.

3.1.21 npuBOA: YCTPOIACTBO yrnpaBfieHUsi MOCTOSIHHOM UK NepeMeHHOW Harpy3Koi 1 NnepemMeLleHneM.

3.1.22 npoponbHblii M3rMG: HecTtabunbHOCTb, XapakTepmlyemast He/IMHENHbIM YBESIMYeHMEM MNpornéa
MI0CKOCTU /10MacCTh C UBMEHEHMEM CXMMALOLLEN HArpy3Ku.
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3.1.23 pacueTHas Harpyska: BblgepxuBaemasi flonacTbio Harpy3ka C yueTOM YacTHbIX KO3hduLMeH-
TOB 6€30MacHOCTN.

3.1.24 cmeweHne nonactn: CMeweHne e Hanpas/eHUW, NapaslyieZIbHOM MAIOCKOCTU Hecyulei noBepx-
HOCTM 1 NepneHAVKYSPHOM K NPOoA0sIbHOM ocy HeaedhOpMMPOBaHHOW /IoNacTu.

|-|pI/IM e4yaHune — CMGLLI,EHVIe nionacTtu npeacrtaB/IeHO Ha PUCYHKe 2.

3.1.25 cobcTBeHHasA YacTtoTa: UacTtoTta cCOBCTBEHHbLIX KOMebaHuii ynpyroii CUCTeMbl MOCAe Ha4YaslbHOro
BO3MYLLEHMS.

3.1.26 cTaTuyeckoe ucnblTaHue: VcnbiTaHne C NPUIOXKEHMEM OLHOrO UuKia Harpyskm 6e3 nposiBrie-
HUA OMHAMNYECKUX 3 EKTOB.

3.1.27 cTpenioBMAHOCTb: KpMBU3HA /l0MacTu B MJIOCKOCTU CMELLEHWsI JIONAacTU B HEHArpy>XeHHOM Co-
CTOSIHUN.

3.1.28 xoppga: OTpe3oK NpPsiMOii, COEAUHSIIOWNI NepeaHIon 1 3aAHI0 KPOMKM flIoNacTh U Nexawuii B
paccMmaTpuBaemMoM CeYEeHUMN.

3.1.29 uenesas Harpyska: PacueTHas Harpyska, siB/sioLLasica Hanyullein B KauecTBe UCTbITaTeTbHOM.
3.1.30 uyacTHble KO3((PULUMEHTbI 6e3onacHocTh: KoadhhuumeHTbl, MPUMEHSIEMbIE K Harpy3kam U co-
NPOTMB/IEHUIO MaTepuana, A/1s pacyeTa norpeLHoCTU N3MEPEHHbIX BENINYMH.

3.2 B HacTosLWweM cTaHAapTe NPUMEHEHbI CrieyoLiMe 0603HAYEHMS:
Fy — ycunve cagura B N10CKOCTY (KOOPAMHATBI XOPAbI);
F, — ycunune casura K kpomke (koopavHaTtbl Xopapl);
F. — ycunue caeura no pasmaxy (KOOpAuHaTbl Xopabl);
F, — ycunue caeura ot fionactu (KoopAvHaTbl FNaBHOMo Basia);
— ycunve caBura onepexeHns-3anasbiBaHus (KOOpAUHATbI F1aBHOro Basia);
F, — ycunue cagura no pasmaxy (KOopAvHaTbl r1aBHOro Bana);
M, — KpY TSN MOMEHT K KDOMKe (KOOPAMHATBI XOPAbI):
M, — KpYTALMIA MOMEHT B NJI0CKOCTU (KOOpAMHATbI XOpAbl);
M_ — TOPCUOHHbIVi MOMEHT S10NacTu (KoopAVHaTbI XOpAbl);
M, — KpYTSLLMA MOMEHT onepexeHUs-3anasablBaHns (KOOpAVHATbI F1aBHOrO Basia);
M; — KpyTALWMIA MOMEHT OT JIoNacTu (KoopAMHaTbI [1aBHOro Bana);
M, — TOPCUOHHbI MOMEHT J1IoNacTu (KOopAVHATLI [1aBHOTo Basa).

4 Cucrtembl koopanHaTt

Bo BpemMsA MPOYHOCTHbLIX ncnbiTaHUA NPUMEHSAIOT ABe pa3/IndHble CUCTEMbI KoopaunHat. Cuctema Koop-
AVHaT. CBA3aHHaA C HanpaB/ieHNnem NoKasibHOM Xopabl fionactu, npueBegeHa Ha pucyHke 1. Cuctema Koopau-
HaT, CBA3aHHasA C O6LLI.I/IM HanpaBJ/ieHMEM MNJIOCKOCTU rN1aBHOro Bana, NpuBeaeHa Ha PUCYHKe 2.
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| — TOPCUOHHBIM Yrosi; 2 — CMELLEHME MOMNAcTU; 2 — CMELLIEHVE OMEPeXEHs-3anasabliBaHuns. 4 — Aed)OPMUPOBaHHasi OCb J10MacT;
6 — HefledhOpPMUpPOBaHHasi OCb S10NacTu

PucyHok 1 — CucTema KOOpAUHAT XOpAbl SIoNacTy (B NIOCKOCTU, K KPOMKE)

MNpumeyaHne — PucyHok 1 paeT npeacTaBrfieHWe O BO3AENCTBMM HArpy3ok BAO/b UM NEPNEHAMKYNAPHO K J10-
KasIbHOW XopAe nonacTtu.

1 — cmelleHVe O HanpaB/ieHUN, NepneHaNKyIAPHOM K OCU HecyLleli MOBEPXHOCTY keaedhOpMMPOBaHHOH /TI0NacTu: 2 — CMeLleHne B Ha-
npasfieHNW. Napasine/lbHOM MI0CKOCTU HecyLlel MOBePXHOCTU U NepneHANKYISPHOM K MPOAO/IbHOW OcK HeAedhopMHpOaaHHOW slonacTu.
2 — pedhopMmpoBaHHas OCb fionacTtu. 4 — HegedopMmpoBaHHas OCb JSlIonacTu

PucyHok 2 — Cuctema KoopauHar rnasHoro sasa

MprmeyaHne — PUCYHOK 2 faeT NpeAcTaB/ieHne 0 BO3AeNCTBMUN Harpy30K BAO b NI0CKOCTY [1aBHOTO Basla.
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5 O6uwme NpUHUMNbI

5.1 Uenb ncnbitaHusa

Llenb ucnbiTaHUs /loNacTy 3ak/louaeTcs B MOATBEPXAEHMM C AOCTATOYHbIM YPOBHEM AOCTOBEPHOCTU
TOro, YTO TWM JIOMAcTW, U3FOTOBJIEHHOW B COOTBETCTBUM C OnpefesieHHbIMU TpeGoBaHMsIMU, COOTBETCTBYET
3a/laHHO HaAEXHOCTN B KOHKPETHbIX TPAHUYHbIX YC/IOBUSIX, SIONACTb COXpaHsieT CNOoCO6HOCTL BblAEpPXNBaTh
HarpysKu, a CpoK C/ly)X6bl COOTBETCTBYET pacyeTHOMY 3HAYEHUIO.

Mpu MCMbITaHUAX ONpeaesnsitoT NapamMeTpbl U XapaKTepUCTMKM JIONacT B LessaX NoATBepPXAeHUs OC-
HOBHbIX PacyeTHbIX MNPeAnosIOXeHU, BHOCUMbIX HA CTaAuMW MNPOoeKTa U NPUMEHEHHbIX B KauecTBe UCXOAHbIX
OaHHbIX NpU pacyeTe NPOEKTUPYEMOi Harpy3ku. VcnbITaHUs NlonacT OXBaTbIBalOT He BCE pacyeTHble npea*
NOTOXEHMS.

MosiHOMacLTabHbIE UCMbITAHMS BbINOJHAKT OAHOBPEMEHHO CO CTaHAAPTHLIMU UCMbITAHUSAMUN Ha orpa*
HWYEHHOM YKmcsie 06pa3yoB (MCMbITbIBAKOT TO/ILKO OAHY UK [Be /I0NacTu NPOeKTUPYEMOro Tuna), No pesysib-
TaTaM KOTOPbIX HEBO3MOXHO MOJIyYMTb AOCTOBEPHYIO WMH(OpPMaULUIO O KayecTBe MPOM3BOACTBA JionacTeil.
YKasaHHble UCMbITaHNsa Aal0T BO3MOXHOCTb MOYUNThb AOCTOBEPHYHO MHA)OPMALMIO O TUMe /I0NnacTu, HO He MO-
ryT 3aMeHUTb AeTaslbHbI/i Npouecc paspaGoTKM UM CUCTEMY KOHTPO/IS KauecTBa CepuiiHOro Npou3BOACTBa.
B npuBeAeHHbIX B CTaHAapTe UCMbITAHUSIX He MPeAyCMOTPEeHbl UCMbITaHWs (DYHKUMOHMPOBAHNS MexaHu3Ma,
6a30BOIi NPOYHOCTU MaTepUasIoB, a Takke MoslyyeHne AaHHbIX A58 NPOEKTUPOBaHUS slonacTeil U/nam KoMmno-
HEHTOB.

5.2 lMpepenibHble COCTOAHUSA

Baszoil Ana 3a4aHna UchbITaTesIbHbIX Harpy3ok SIBNSeTCA BECb KOMMJ/IEKC MPOEKTHbIX Harpy3ok Ha saona*
ctn no NOCT P 54418.1 ¢ yyeToM npuHUMnoB HagexHocTtn no NOCT P UCO 2394. onpegensarowmx npegesb-
Hble COCTOSIHUSA N YaCTHble KOI(PMPULNEHTbI, KOTOPbIE MPUMEHSIOT ONA [OCTUXEHUS COOTBETCTBYHOLWMX MPO-
€KTHbIX 3Ha4eHwnii. MorpaHNYHOe COCTOSIHME — 3TO COCTOSIHME MPOYHOCTU U HArpy3ku, BAUSIOLWLEN Ha Hee. 3a
KOTOPbIM MPOYHOCTbL 60/1ee He COOTBETCTBYET MPOEKTHbIM TpeboBaHUAM. UacTHbIli koahdmumeHT oTpaxaeT
NOrpeLHOCTb U BbIGpPaH Kak MUHUMYM M3 NPUHLMNA HEOBGXOANMOCTN COBMIOAEHNSA BEPOATHOCTU [LOCTUXKEHNSA
YPOBHSI HUXe NpeAenbHbIX 3HAYeHU NPOYHOCTW. JlonacTb MoABepratdT UCMbITaHWIO, eC/i NpefesibHOe COo-
CTOSIHME He AOCTUTHYTO NPV BO3A4ENCTBUM Ha Hee UCMbITaTe/IbHON Harpy3ku, COOTBETCTBYHOLLE MPOEKTHOM
Harpyske.

3afaHHas ucnblTaTeNlbHasA Harpy3ka MOXEeT MNpeBbllaTb MPOEKTHYH A1 yyeTa C/y4alHbIX BO3fAeid-
CTBWIA. HanNpumMep BNAHUSA OKpYXalollen cpefbl, NOrpeLHOCTM UCMbITaHNUS U OTK/IOHEHWUI NPU N3rOTOB/IEHUN
nonactu (Cm. pasBen 8).

5.3 lMpakTnyeckne orpaHnyeHmns

Mpy NpoBeAeHUN UCMbITAHUSI YYUTLIBAIOT MHOXECTBO OrpaHuueHuii TEXHUYECKOrO M 3KOHOMUYECKOro
xapakTepa. HekoTopble HanGosiee BaxHble NPUBEOEHbI HAXE:

- pacnpegesieHve Harpy3Kku Ha JionacTb MOXeT 6bITb CMOAE/IMPOBAHO TOTLKO NPUGAN3UTENBHO;

- Kak npasBuso, NpoBOAAT He 60Jiee 0AHOr0 UCTbITAHUS;

* [IOMYCKaeTCs UCTbITbIBATb OZHY WM HECKOJ/IbKO SIoNacTeil;

- HekoTOopble OWNGKM TPYAHO ONpeaennThb.

8 CBSI3W C TeM. YTO OrpaHuWYeHUsi B/IMSIIOT HA OKOHYaTesIbHble pe3y/ibTaTbl OLEHKM NpeaesibHbIX COCTOo-
SHUIA. pe3ynbTaT UCTbITaHUSI MOXEeT 6bITb HEOAHO3HAYHbIM. [Py MHTEpNpeTauun pe3ysibTaToB CrieAyeT yuun*
TbIBaTb. UTO /IONACTb A1 UCMbITaHs 6yAeT oAHOl U3 NePBbIX B CEPUIiHOM NPOU3BOACTBE, UTO NpeanosiaraeT
nocneayoLyo Moaudukaumio. Jlobble He3HaUNTEIbHbIE MOANMUKALUN MOTYT UCKa3UTb AOCTOBEPHOCTbL pe-
3y/IbTAaTOB VCMbITAHWM (CM. MPUIOXEHMWE A).

5.4 Pe3ynbTaTtbl UCMbITaHWN

MpoekTHasi Harpyska siBfsieTcsl 6a3oii Ans 3afaHusl UCnbITaTeNlbHOM Harpysku. CorslacHO MPOEKTHOM
[OKYMEHTaLMM nonacTb A0/DKHA BblAepXMBaTb pacyeTHYHO Harpysky. B pacueT Harpy3ku KOCBEHHO 3ak/afbl-
BaloOT psAg, A0ONYLEHWUIA:

- yCunve v HanpshKeHMe paccunTaHO KOPPEKTHO;

* MPOYHOCTb W COMPOTMBJIEHNE YCTA/IOCTM B3aMMOCBSI3aHHbIX MaTepuasioB U AeTasieli OueHeHbl ¢ [o-
CTaTOYHON TOYHOCTbIO;
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* 3HA4YeHMs MPOYHOCTU MU COMPOTUBIIEHUS YCTA/IOCTU, UCNOJIb30BaHHbIE /19 pacyeTa, TOUYHbI:

- TEXHOJI0TVS1 U3roTOBJIEHNSI COOTBETCTBYET NPOEKTHOW AOKYMEHTaLMN.

Mpn NoNHOMAacLWTabHOM UCMbITaHUM UCMOMb3YIOT NOCeAHNE CBEPEHHbIE MPOEKTHbIE AaHHble, O4HOBpEe-
MEHHO MPOBEPSAIOT AOCTOBEPHOCTb YKa3aHHbIX Bbile AonyuweHuii. Ecnm nonacTb He BblggpXasa MUChbiTaHue,
TO MO KpaiHel Mepe 04HO U3 3TUX AONYLEHNA HapylleHo N 6e3 AanbHENLIEro aHanm3a HeBO3MOXHO orpege-
JINTb. YTO BbI3BA/10 HEOXNAAHHbI COOIA.

Ecnu nonactb He NoBpexaeHa BO BPEMSI UCMNbITAHWSA, a MPOYHOCTb /10MacTu U UCMbITaTelIbHbIE HarpysKu
onpeeneHbl KOPPEKTHO, OHA COOTBETCTBYET 3a/I0KEHHbIM Tpe6oBaHMsM. Pe3ynbTaTbl UCMbITAHUA /10NacTu
[at0T BO3MOXHOCTb NMPOBEPUTbL HEKOTOPbIE NPOEKTHbIE AOMNYLLEHNS.

6 [lokyMeHTauusa 1 npoueaypbl UCNbITaHNA

M3roToBUTENb A0/HKEH 3a0KYMEHTUPOBATbL OTC/IEXMBAEMblE [aHHble O MPOEKTUPYEMOI KOHCTPYKLMU
nonactu. [JokymMeHTauusi [OKHA BKIKOUaTb B cebsi crieytolee:

* YHUKa/IbHbI/ AEHTUUKATOP flonacTu;

* HEOGXOAMMbIe YEPTEXM U CNeLngUKaLnN;

- CXeMy flonacTtu 1 paéouve NHCTPYKLUUK;

* CNUCOK U3rOTOBUTESEN, TUM N NAEHTUVKALMOHHBLIN HOMEp A/151 BCeX UCMO/Ib30BaHHbIX MAaTEPUASIOB;

- cepTudIMKaThl MNOCTaBLLMKA U MPOTOKO/IbI 1Ta60paToOpPHbIX UCMbITaHWi Ha BCe He06XoAUMblE MaTepua-
Nbl. UCMOJ/b30BaHHbIE N3rOTOBUTESEM SIOMACTH;

- TepMorpamMMbl OTBEPXAEHUS AJ/151 TEPMOPEaKTUBHbBIX CMOJT U aAfe3UBOB Ha KPUTUYECKUX yUacTKax;

» AndphepeHLMasIbHY0 CKaHUPYIOLLYHO Ka/TopUMETPUIO UW APYToli KOHTPO/1b OTBEPXAEHUS;

- NINCTbI 3aMNnCy KaYecTBa OT U3roTOBUTESIS, NOAMNNCAHHbIE OTBETCTBEHHbLIMMW NULAMMU;

- BECOBOli U 6a1aHCMPOBOYHbI OTUET, AETAIN3MPYIOLLMI 0BLLYHO MACCy U LIEHTP TSHXKECTW);

MpumeyaHne — OTOT OTYeT [OJIKEeH cogepxarb MHmopmau,mo 060 Bcex He3aKpenJjieHHbIX 3/1eMeHTax, 3anVIK-
CMpOBaHHbIX BO BpeMA B3BeLLMBaHUA (Hanpmmep, coegnHAWMe ¢ KoMmenem asieMeHTbl U p,eMFl(bep )KI/I[],KOCTeVI);

- OTYeTbl OTK/IOHEHWUI NPU U3rOTOBIEHUN.

PeMOHTHbIe paboThbl Takke AO/DKHbI ObITb 3340KYMEHTMPOBaHbI. 3anMcu AO/XHbI BKIKOYaTb B cebsl Bbl-
LwenpuBeaeHHbI NepeYeHb.

PeMOHTHbIe paboTbl MOTYT 6bITb BbINOJ/THEHDI:

- ANA ycTpaHeHWs! NPOM3BOACTBEHHbIX Oe(heKTOB M CEPBUCHbLIX MOBPEXAEHWUIA TUMOBbLIX 06pPa3LoB,
npegHasHa4YeHHbIX /151 UCMbITaHUS;

- 13-3a NOBPEeXAEeHWUI, BbI3BaHHbIX UCMbITaTeIbHLIMU Harpy3kaMmu, NPeBbIWAaBLWIMMA Le/eBble Harpy3ku
(cm. 9.3 1 9.4).

[na vcnbiTaHna MOryT ObITb NpeAcTaB/eHbl creyyasnbHble MogMdrKauum nonacTteil. B TeueHne mcnbi-
TaHWli Ha YyCTa/IOCTb Harpys3km MOryT ObITb M3MEHEHbI A1 3aBepPLUEHMs] UCMbITaHUSA B NPUEM/IEMbIA NpoMe-
XYTOK BPEMEHU. 8 OTAEMbHbIX C/yYasix HEO6X0AMMOe YBENNYEHME YCTaSIOCTHOW Harpyskym MOXET NMpUBECTU K
c60to B 06/1aCTSAX, KOTOpble He NpeAnosiarasiocb UCMbITbIBaTb. B 3TOM cny4vae MoryT 6bITb MPUMEHEHbI CreLm-
a/lbHble M3MEHEHUs1 nonacTu. MI3ameHeHne MOXeT OblTb BbI3BaHO HEOOGXOAUMOCTbLIO YCU/IEHWIA Harpysku. Bce
cneunasibHble U3MEHeHNS 10NacTu OKYMEHTUPYHOT.

7 MNporpamma 1 nnaHbl NCMbITAHWA

7.1 Bce KpuTudeckue 06s1aCcTv N1IONactT AOIKHbl ObITb HarpyXeHbl Hanbosniee 61M3KO K obnacTu uese-
BbIX Harpy3ok (CM. npusioxeHue B). AcnblTaHne Ha cMelleHue Jionact MOXeT OblTb AOCTATOYHbIM, HO KX
pe3ynbTarbl HE06X04MMO OLeHUBaTh (CM. npuioxeHune C).

7.2 TporpamMmma MCnNbITaHWA TuMa /10NacTn A0/HKHA COCTOATb KakK MUHUMYM W3 CNeayowmx UcnbiTaHni
1 BK/IHOYATb B Cebs:

- ornpejesieHne Macchbl, LLeHTpa TSXeCTU N COBCTBEHHOW YacToThbl (cM. 10.4.1 1 10.4.2);

e CcTaTuyeckme ncnboltaHma (cm. 9.3 n 10.2);

- MCNbITaHUA Ha ycTasiocTb (cm. 9.4 n 10.3);

- cTaTn4ecKue UCNbITaHUA NOC/IE UCMbITAHUA Ha YCTaNOCTb.

MoxeT noTpeboBaTbCs onpeaerieHe Apyrnx cBoncTs sionactu (cm. 10.4.3).

Bce ncnbiTaHMs B 3afaHHOM HamnpaBfeHMU N 3a4aHHOM 061acTy SIonacTu BbIMOJTHAKOT Ha OAHOM U TON
Xe 4yacTu nonactu. cnbiTaHMa Ha CMeLleHue [0nyckaeTcs MpoBOAUTbL Ha ABYX OTAEe/IbHbIX fonactax. Tem
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Ke MeHee ecnim 06/1lacTb /lonacTy KpUTUYHa M3-3a KOMOUHaUMM Harpy3oK, TO Ha fionacTu Ao/hkHa 6bITb Mpo-
BeAeHa BCs nocnefoBaTe/lbHOCTb UCTbITaHUIA.
Mporpamma ncnbiTaHUn AO/MHKHA BKAOYaTb B cebs npoBepky sionactu (cm. pasgen 10).

7.3 MnaH ucnbiTaHui

7.3.1 TnaH UcnbiTaHWA NOAroTaBNMBAKOT 4151 KQKAOr0 UCMNbITaHWA NporpamMmbl. MaaH AO/MKEH BKIKOYATb
B cebsl onucaHwe sonactu, crneumdurKaumo Harpy3ok, YC/ioBUS NPOBEAEHMS UCMbITaHUS U 060pyAoBaHue,
npuMeHsiemoe Npu UChbITaHUN.

7.3.2 OnucaHwe 1onacTu AO/HKHO 6bITb AOCTATOUHbIM, YUTOObI 6bITb YBEPEHHLIM B TOM. UTO UCMbITaTE b-
HblA CTeHg NoAXoAWUT AN NoNacTU U UCK/IHYEHbI C/y4valiHble Meperpy3km BO BpPeMs XpaHeHMs, 06paboTKu,
noabema, MOHTaXa MU UCNbITaHW B nlabopaTtopuu.

JomkHa 6bITb 06ecneyeHa creaytowas nHpopmaumsa o jonacTu:

- reomeTpus fionactu (NpPeanoYTUTEsIbHO B BUAE HePTeXa):

[OJSIMHa fionacTu;
npegBapuTesibHbIA U3rnM6 UM CTPeoBUAHOCTb;

* Macca W LEHTP TSHXKECTU:

- COCTOsIHME NOBEPXHOCTU /I0NacTu;

- MOHTaXHble AeTan /IonacTu:

napameTpbl 601Ta (BK/IOYast AOMNYCKN) N pa3Mep CTbIKa,;
pasmep 6onTa, TUMN U Knacc;

NOBEPXHOCTb NPWXMMa 6o/Ta:

TpeboBaHMe K 601Ty UM MOMEHT 3aTArMBaHus:

- npoueaypa nogbemMa 1 KaHTOBaHUS:

- 3HauyeHVe MaKCMMas/IbHOIo OXMAAEMOro Npornéa nog, Harpy3xoii;

- reoMeTpus NPOUIA B TOUKaX MPUOXEHUS HArpy3KU.

8 3aBMCUMMOCTM OT OCOBGEHHOCTEN WUCMbITaHUS MOXET MOTpe6oBaTbCs AOMNONHUTENbHAA MHopMauus
(HanpuMep, XECTKOCTb MOHTaXa KOHCTPYKLUMN).

7.3.3 TnaH UcNbITaHUA AO/MHKEH BKIOYATbL B Ce6s1 3HAYEHUS LeNeBblX U UCMNbITaTeNIbHbIX Harpy3ok, onu-
caHue NpUMeHsIEMbIX METOA0B M NocriefoBaTesIbHOCTb NPOBEAEHUST UCMNbITAHUIA. YCNOBUSA OKpYyXatollei cpe-
Obl. KOTOpbIe MOTYT MOBNUATL Ha Pe3ysibTaT UCMNbITaHUS, Takke AO/DKHbI ObITb OTPadKeHbI B M1aHe UCMNbITaHUS
(cm. 8.3.3).

7.3.4 8 nnaHe MCNbITaHUA HEOGXOAMMO ONUCaTb MOJIOXEHNE N OPUEHTALMIO SiUEEK Harpysku, TEH30Me-
TPUYECKOro gatyumka, garymka npornba n gpyrux AaTumkos.

8 KoadhprymeHTbl Harpy3ku

8.1 Mpu cnbiTaHWUM cnefyeT NPYHUMATbL BO BHUMaHUE pas/ivyHble KO3ULMEHTbI Harpy3sku. Koaddu-
LUMEHTbI Harpysku, NpYMeHsiemMble Npy NPOEKTUPOBaHU. — Mo 8.2. a KO3PULMEHT UCMbITATENbHOM Harpy3Ku,
yuuTbIBaOLWMI A METOA0NOMIO UCMbITaHuii. — no 8.3.

8.2 YacTHble KO3ah(hMLMEHTbI, MPUMeHsieMble NPY NPOEKTUPOBAHNUN

8.2.1 8 NpoeKTHble pacyeTbl A0/HKHbI ObITb BK/IKOUYEHbI YacTHble KOaduymeHTbl no FOCT P 54418.1:

U, — Ko3(hduLMeHT maTepuana,

f,, — KO3hhULMEHT NOCNEeACTBUIA 0TKa3a;

ff— koadhbpnLMEHT Harpy3ku.

B npoekTHbIX pacyeTax NPYMEHSIOT BCe TPU YaCTHbIX koaddpnumneHTa (Y., ., ny). PesynbTtat nx npume-
HEeHNs MMeeT 6OMbLUOe 3HaYeHue, NMOCKOMIbKY obecrneumBaeT O6WNIA ypOBeHb 6e30MacHOCTM NPOEKTUPYeMO
nonactn. Ha 3HayeHue mucnblTaTe/IbHOW Harpyskum 6yayT B/IMATb TOMIBKO M Y, NO NpPUYUHAM, yKa3aHHbIM B
8.2.3,8.2.4, 8.4.

8.2.2 [laHHble 0 MaTepuasie, Kak NpaBu/i0, OCHOBaHbI Ha UCMbITaHUAX 06pa3L0B B /1a60PaTOPHbLIX YCNOo-
BUSIX.

YacTHbIN KO3(hMUMEHT A1 MaTepuasia yunmTbiBaeT pasHuLy Mexay CBOWCTBaMu MaTepuana B KOH-
CTPYKLUMWN U YCNOBUAMU, A1 KOTOPbIX OblIN onpefesieHbl MPOYHOCTbL M HaKoM/eHHasa ycTasiocTb. Hanpumep,
OH YUNTbIBaET pa3mMepHbI hakTop, BANSHNE CTapeHns, TeMnepaTypbl, BIaXKHOCTMU.

YacTHble KO3(hUMEeHTblI MatepnanoB NPUMEHSAIOT MPU MPOEKTUPOBaHUN A/1 yYeTa BO3MOXHbIX He-
61aronpuATHbIX OTK/IOHEHWI CBOWNCTB MaTepuasia OT YCTaHOBJ/IEHHbIX 3HaYeHW. VicnbiTaTesibHbIe Harpy3ku He

7
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[O/MKHbI YBE/IMUMBATLCA 3a CUET YacTHOro KosduumeHTa y,. Tak Kak matepuasl f1onacTu MUCNbIThIBaKOT Kak
peasnbHbI MaTepuain.

8.2.3 YacTHble KO3(hPULUNEHTbI NOCNEACTBUIA OTKa3a YYUTbIBAOT 3HAYMMOCTb A1 KOHCTPYKUUW MNO*
CneAcTBUM OTKasa, BK/loYas 3HAYMMOCTb TuMna oTkaszal*. [ns He3awMuweHHOro KOMMoHeHTa (Takoro, Kak fio-
nacTtb) TpebyeTcsa 60/iee BbICOKWIF YPOBEHb 3alUTbl OT NOCMEACTBUIA OTKasa, YeM A/1s 3alyLLLEHHOrO0 KOMMO-
HeHTa. 3TN hakTopbl AO/MKHbI 6bITb YUTEHbI MPU UCTIbITAHUSAX.

8.2.4 B xo[4e NpPOeKTUpPOBaHUSA 4YacTHble KO3(MULUMEHTbI HarpysoK 4,y4nTbiBalOT HeonpenesieHHOCTU
Harpysok. McnbiTyemas nonacTtb A0/hKHa 6bITb CNOCO6HA BblAEPXUBATL pacyeTHY0 Harpysky (KoTopasi BK/HO-
yaeT B cebs1 COOTBETCTBYHOLME YaCTHbIE KO3(PPULMEHTBI).

8.3 KoadhpuumeHTbl UCcnbITaTeIbHOW Harpy3ku

8.3.1 Ecnu pacnpepesieHne BEPOATHOCTM OTKa30B OTCYTCTBYET [/151 KOHKPETHOW /1onacT U KOHKPETHOWA
TEXHOMOrMM MPON3BOACTBA, TO UCMONb3YIOT Cneaytolme KoaMULMEHTbI UCTILITATE/TbHOW HarpysKu:

- ON1A CTATUYECKMX UCMbITaHUA y, - 1.1:

* N CNbITaHWi Ha ycTanocTb 4, -1.1.

KoahdnLMEHT cTaTUYECXOl Harpyskn NMPUMEHAIOT Kak MUHUMYM [7151 OIHOTO 13 ABYX CTaTWYecKux uc-
NbITaHWA (Nepes 1 Nocne UCNbITaHW Ha yCTanocTb). [1s Apyroro CTaTUYecKoro UCMbITaHusA Y, NPUHUMaoT
paBHbIM 1.0.

8.3.2 Mpwu npeobpasoBaHUM pPacyeTHOW Harpysku Ha yCTa/loCTb B UCMbITATE/IbHYHO HarpysKy BO3HUKaeT
MOrpeLlHOCTb 13-3a BO3MOXHOU HaKOMEHHOR yCTasiocTu.

Mpy YCKOPEHHOM MCMbITaHWM HA YCTaNOCTb YMEHbLLAKOT YMC/IO LMK/IOB Harpysku, B CBA3N C Yem Bo3pac-
TaeT MOorpelHoCcTb, CBsI3aHHasA C Npeobpa3oBaHMEM PaCcYETHOro 3HaYeHWs1 HarpyskuM Ha yCcTasioCTb B WCHbI-
TaTesIbHY0 Harpy3ky. 9To yuuThIBalOT, NPUMEHSAS KOI(WMULMEHT UCTILITATE/TbHOW Harpy3Kku Ha ycTanocTb T,

B Tabnvue 1 npusBefdeHbl PEKOMEHOBaHHbIE 3HAYeHUA KO3hMUUMEHTA A1 Pa3NUHLIX 3HAYEHWUIA
LMKNOB Harpy3ku (cMm. npunoxeHue O).

Tabnuua 1
Yncno uMKIoB Harpymm bl
5-10° 1,065
10¢ 1.050
2.5-10¢ 1.035
5-10° 1.025
107 1.015

MprmeyvaHve — [onyckaeTcsi TPUMEHATb YMCO UUKIIOB, OT/IMYHOE OT NpUBeAeHHbIX a Tabrmue 1. B aTom
cnyyae KoahhULUMEHT 'fonpeensiioT METOLOM MHTEPMOALMMN WU IKCTPANONSLUN.

8.3.3 8 06LUeM criyyae yC/ioBUs UCMbITaHWIE Gonee 6naronpusiTHble, UeM peasibHble U pacyeTHble YCro-
BUsi paboTbl. ITO YUNTLIBAOT, MPUMEHSISI COOTBETCTBYHOLLME KOI(PDULMEHTbI, TEM CaMbIM CHUXAs BANSIHUE Ha
pe3ynbTaTbl UCMbITAHWIA.

Ecnu ycnoBusi UcnbiTaHnii 6051ee MSIrkue, To HE0O6XOAUMO YBefIMueHre UcnbiTatenbHol Harpy3kn. Cte-

NeHb ee yBe/IMYeHnss Heo6XoAMMO NMPOBEPUTb OLEHKOW pacnpeneneHusi ucnbitatesibHol Harpyskm (Cm. npu-
noxeHwe E).

8.4 MpumeHeHne KoathPMLUMEHTOB Harpy3Kn A5t NOAYyYEHUS LLeNeBOW Harpy3ku

[lns vcnbITaHWIA pacyeTHYO Harpy3ky NMepecuyMTbIBalOT B LE/IeBYHO Harpysky. VcnbiTatenbHasi Harpyska

[omkHa 6bITb paBHa LienieBoi. OnpegeneHune LiefeBoli Harpy3ky OCHOBaHO Ha MPOYHOCTU /MW HaKoMIeHHO
YCTa/I0CTN M YNPYTryX CBOMCTBAX UCMO/b3yeMbIX MaTepuasioB.
LleneByto Harpysky E,, ¢z1., [/151 CTATUYECKOTO NCTMbITAHUSA BbIYUC/ISAIOT MO hopMysie

") B HEKOTOPbIX CTaHAAPTaX 3TO YUMUTbIBAIOT MPUMEHEHNEM PA3/INYHBIX YAaCTHbIX KO3(h(NLNEHTOB Harpy3oK.
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F

targel-v = qu “Thu Tsu Ynr (1)

rae Fy, — pacueTHas Harpyska (Bk/to4vast Koa(hhLUMEHT Harpysku cm. 8.2.1);
fnu — yacTHbIN KO3(hhunuMeHT nocnencTBuii otkasa (cm. 8.2.3);
Y4, — KOIPMULNEHT UCNLITATESTbHOWN HArpy3Ku, yunTbiBaloWmii Bapnauuio nonacteii (cMm. 8.3.1);

Yb — KO3(h(PULMNEHT UCMbITATENIbHOW Harpy3Kku, yunuTbiBalOLWNi BINSHME OKpyXXatoLei cpebl (cm. 8.3.3).

LieneByto HarpysKky Fger-t AN NCMbITAHUA HA YCTa/I0CTb BbIYUC/AIOT MO hopmye

-
tsrgol-f ~ *<W (2

roe F,-— pacueTHast Harpy3ka, 3KBMBasleHTHas paspyLuatoLleli (C yueTom KoadpuLmeHTa Harpyskm y, cum.
8.2.1);

YaCTHbI KO3ULMEHT NOCeACTBUI oTkasa (cm. 8.2.3);

KO3(h(PNLUMEHT WUCMbITAaTE/IbLHOM Harpysku, YuuTbIBaOWMA (akTUYeckoe OT/iMume JionacTtei
(cm. 8.3.1);

— KO3W(UUNEHT MCMbITATENLHOW Harpy3kn, yunTbiBalOWMiA NOrpeLHoOCTL onpeaesieHns HakormnseH-
HOW ycTanocTu (cm. 8.3.2):

y# — KO3ULMEHT UCTbITATE/TIbLHO HArpy3Kku, yuuTbiBaloOWWiA BNIMSIHWE OKpYXatoLweli cpeapl.
9 OnpeaeneHne UcnbitaTe/IbHON Harpy3Ku

9.1 O6uWKe NoNoXeHus

[ns kax[oro ncnbiTaHMSa Harpyska [o/hkHa ObITb OTpakeHa B MJlaHe ucrnblTaHus. JJo/mkHa ObiTb 06e-
cneyeHa Heobxoaumas vHopMaLms, NO3BONAIOWAA OLEHUTb UCMbITaTeNlbHY0 Harpy3ky OTHOCUTEsSIbHO Lie-
NneBoi Harpysku. [lo/mkHbl 6bITb 3a4aHbl WECTb KOMMNOHEHTOB Harpys3ku, BKAtoyast oaly U 4acToTy, ANs reHe-
pVpOBaHns KOMOMHUPOBaHHbIX YCNOBUIA Harpy3ku. [Jo/mkHa 6bITb YETKO onpefesieHa OTHOCUTE/IbHaA cuctema
KoopAuHaT A5 KOMMOHEHTOB Harpy3km (cMm. pasgen 4). bonbwon nporné nonactv BO BPeEMST UCMbITaHUS,
KaK npaBwio0, NPUBOAUT K U3MEHEHUID HaMpaB/IEHUS U YBE/IMYEHUIO HArpysku (CM. npunoxeHue A). ddodhekT
VM3MEHEHWI HanpaB/IeHUsT Harpy3kn A0J/HKEH ObITb KOPPEKTHO YUTEH NpX NOArOTOBKE M/1IaHOB UCMbITaHWA, OT-
4eToB 1 onpegeneHns norpewwHocT no 10.1.3.

Heo6xo0a1Mo onpeaenmnTb 3Ha4YEHME UCTIbITaTe/IbHOWM Harpy3ku € y4eTOM TOr0, YTO NMPU UCNbITAHUN A0J1K-
HO 6bITb NOATBEPXAEHO, YTO /IONACTb CNOCOGHA BblAEPXKUBATb LIe/IEBYIO Harpysky. Heo6xoaMmo npoBepuTb,
Ha Kakux yyacTkax /ionactv UcnbiTatesibHas Harpy3ka paBHa wian npeBbllaeT uesneByto. [OCKObKy oT/indne
LeneBO N UCNbITaTeNIbHOW HArpy3oK 3aBUCUT OT yyacTka JlonacTu, TO OLEHKY c/ieflyeT BbIMOJIHATb Ha BCex
ob61acTAX onacTu, NoABePrarLwrXcsa NCAbITaHMo (MPUMepPbI CM. B NpuioxeHun C).

Harpy3kn Ha KpuTuU4Yeckne MexaHu4yeckue n aneKTpuyeckue noAcucTembl, Takme Kak TOpMo3a M KOMMo-
HEHTbI 3aWUTbl OT BO3ropaHusi, YacTO OT/IMYAOTCS MO XapakKTepucTukam OT 06Lleli Harpy3ks Ha nonactu, u
MOryT NoTpeboBaTbCs AOMNOJ/IHUTE/IbHbIE YTOUYHEHUS U CheunasibHble UChbITaHus. MasioBepPOATHO, 4YTOo 414
OLIEHKWN LIe/TIOCTHOCTU MOACUCTEMbI AOCTATOYHbIE YC/I0BUS Harpyskm 6yayTt obecnedeHbl CTaHAapTHbIMU KC-
NbiTaHUAMKU. ONA MOAEeNMPOBaHNA CNeLnasibHbIX YC/IOBUIA Harpy3ku MoryT noTpe6oBaTbCsi AOMOJHUTE bHbIE
VICMbITAHUSA, BK/IIOYAs KPYy4YeHMe U paguiasibHyl Harpysky. [ cucTem, OTKasbl KOTOPbIX MOFYT MPUBECTU K
He6e3onacHOMy (PYHKLNOHMPOBaHMIO YCTaHOBKM, MOTYT NOTpeboBaTbCs AOMNONHUTE/IbHbIE NPOBEPKN COOTBET-
CTBYHOLLErTO YPOBHS LIE/TIOCTHOCTU KOHCTPYKUUK. CyMMapHOe NOBPEeXAeHNe He OO/MKHO NPUBOAUTL K OYHKUM-
OHa/IbHbIM OTKa3aM noAcucTeM. Harpy3ku ons ucnbITaHUi NOACUCTEM /lonacTeil B HaCcTOsILWLEM CTaHOapTe He
paccMoOTpeHblI.

9.2 BnusaHmne Harpysku

Ecnv ucnbiTaTesibHasi Harpyska CKOHLEHTpPUpOBaHa Ha OFpaHUMYeHHOM 4MC/le Y4acTKOB sionacTtu, 3Tu
YYacTKM MOTYT 6bITb NEpPerpyXeHbl UM NOBPeXAeHbl. Mo 3Tol NpUUYMHE AaHHble, NOJTyYeHHbIe Ha 3TUX yyacT-
Kax /lonactu, He BK/OUalOT B 06LWMiA aHaIM3 UK OLEHKY pe3ynbTaTtoB. [/ivHa (B NPOA0SIbHOM HanpaB/ieHum)
NoOBPEXAEHHbIX Y4aCTKOB MOXET 6bITb OLleHEHA BbIYNCIEHUSIMU UM U3MEPEHUSIMU.

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 54418.23—2019

JonycTumo npeanosioxeHne, YTo AIMHA 3TUX YHaCTKOB MOXET AOCTUraTb Tpex YeTBepTeld A/IMHbI XOpAbl
no o6emm cTopoHam fAonacTtu. MoatoMy nNpu paspaboTke cynnopta HeOOXOAMMO YUMTbIBaTb Y4acTKM, 0CO60
YYBCTBUTE/IbHbIE K NOTEPE YCTOMUYMBOCTU (HANpUMep, 3aHAS KPOMKa Npu Cxatun).

Takxe BbllleyKa3aHHble TpeboBaHMs OTHOCATCH K CUTyauuun, Korga As UCnbITaHWA BbINOJTHEHbI cneuu-
aNnbHble MmoaudmkaLmm nonactu (CM. pasgen 6).

9.3 Harpy3ska npu ctatu4eckux UCrnbITaHNAX

Mpn cTatnyecknx ncnbITaHUAX UCMbITyeMas 06/1acTb A0/DKHA ObITb Harpy>eHa no Kakaomy m3 Hambo-
nee KPUTUYECKMX YCNOBUIA MPOEKTHOM Harpyskn C y4eTOM pasnnyuns B CEpPUN U3roTOBJIEHHbIX slonacTeiil n oT-
NMuna mexay 1abopaTtopHbIMU YCI0BUSIMU U PeasibHbIMU YCTOBUSMN OKpYXatoLer cpegbl (cm. 8.3.1 n 8.3.3).

Mpn pa3nuuHbIX pacnpenesieHnsax WM Hanpas/eHUAX Harpy3kM Heo6XoAMMO paccMmaTpuBaTb pPasHyr
npenenbHyI HarpysKy B KaxAol ncnbltyemoin obnactu. PacnpegeneHus Harpyskm cMm. B C.1 (npunoxeHune C).

CnepyeT OTMETUTb, YTO /IONACTb MOXET ObITb 60/1ee YyBCTBUTENbHA AJ/19 ONpeAeeHHbIX Hanpas/ieHni
MPUNOXeEHUs Harpy3kn. MakCMMasibHYHO Harpysky Jionactb [AOJ/DKHA BblAEpPXKMBaTb BO BCEX HarnpasB/ieHUsX.
MOCKONbKY Y MHOMMX MaTtepmnasnion, UCMOMb3yeMbIX A/11 U3rOTOB/IEHUA SIONACTU, NPOUCXOOUT CHUKEHME NPOY-
HOCTW C YBENNYEHNEM A/INTENBHOCTU Harpy3ku, NPOAO/HKNTE/IbHOCTb UCTbITATE/IbHOWM Harpys3kn AosmkHa ObiTb
KaK MUHMMYM B TeYeHue BpeMeHU AeliCTBMSA MUKOBOW NMPOEKTHOW Harpy3ku. Ecnm ecTb gocToBepHas MHGOP-
MaLms O NPOAO/DKUTENBHOCTN PacHeTHOWM MMKOBOW HarpysKkm /Ionactu, TO UCMbITaTe/IbHbIE HArPYy3KM 1 UX NPo-
OO/KNTENIBHOCTb OCHOBbLIBAKOT Ha HEel. ecfin AaHHbIX HeT. TO BPeMs BO3AENCTBUSA Harpy3ku JO/HKHO 6bITb He
meHee 10 c.

Bce yyacTku cumTaloT BblAepXaBWUMW UCMbITaHWE, eC/IN Harpy3ka B rnpouecce CTaTMyYeckoro ucnbita-
HUA paBHa WM MpPEBbIWAET LesIeBYO Harpysky. Ecam npu Harpyske, npeBbilarolLein Lenesy, NponsoLio
rnospexaeHune, To A0MNyCKaeTCA NPOBECTU PEMOHT Nnepes, UCMbITAHWEM Ha YCTaNoCThb.

9.4 Harpyska npuv ucrnbitaH1u Ha yCTa/10CTb

B ucnbITyeMbIx 06/1acTAX Harpyska fo/hkHa 6bITb Takoi, 4To6bl cO34aBaTb HAKOM/IEHHOE YCTa/IOCTHOE
BO3/elicTBMe, paBHOE HaKOM/IEHHOW YCTa/IOCTU MpY LesieBbIX Harpyskax. McnbiTatesibHble Harpy3ku BblGUpa-
0T TaKUM 06pa3oM, YTO6bI COKPATUTb BPEMS UCTIbITAHNS.

YMeHbLUIasi Y4C/I0 UMK/IOB B MPOLIECCe UCTMbITaHUS, YBE/IMUMBAIOT Harpy3sky, co3zasasl yC/ioBus UCMbITa-
HWUIA BO3MOXHO 60s1ee 6/IN3KMMU K peasibHbIM YC/TIOBUSAM 3KCMlyaTauuu.

YBE/IMUYEHNE UYMC/a LMK/IOB TEOPETUUECKU [OJ/DKHO MPUBECTU K 3KBUBASIEHTHOMY CyMMapHOMY YycCTa-
JIOCTHOMY BO3[€ECTBUIO, C YHYETOM CIIEYIOLLETO;

- MaKCUMa/lbHble 3HAUEeHUs! YCUUA WU HaMpPshKeHUst MOTyT NPeB30MTM CTaTUYeCcKyto NMPOYHOCTbL Mate-
puana u. cnefoBaTe/ibHO, NPUBECTU K CTATUUECKOMY MOBPEXAEHMIO;

- YCWIMEe UNN HanpsbkeHUe MOXET GbITb CTOJIb BbICOKMM, UTO NPEANOoXeHNe 0 IMHEMHOCTY Mexay Ha-
rPy3Koii 1 HanpshXeHemM CTaHOBUTCS HENPUMEHUMbIM, KakK B C/lyYae C NPoA0/ibHbIM U3rMGOoM;

- BHYTPEHHWIT HarpeB CUMbHOHAMPSHXKEHHbIX YYaCTKOB.

B cnyyae NpuioXeHUsi Harpy3ky ¢ NepeMeHHON amMnInTyfol 3TW COCTOSIHWS MOTyT 6biTb OOCTUTHYTHI
NnpyY OTHOCUTE/TIbHO HU3KOM KO3(dhMLMEHTE yBEeNNUeHNs Harpy3ku. B aTom ciydae AonyckaeTcs Jasiee yBesiv-
uMBaTh TO/IBKO YACTOTY Harpy3ku, a aMmnnTya fo/HKHa OCTaBaTbCs MOCTOSAHHOIA.

CpefiHsisi Harpyska npu UCMbITAHUU Ha YCTasNIOCTb AOJ/KHA ObITb MakKCUMaslbHO MPUGNWKEHHON K cpes-
Heli Harpy3ke B YC/IOBUSIX 3KCMTyaTaLuu.

YuacTku f1onacTu cunTaloT BblAepXaBWMMK UCMbITaHWe, ec/ii TeopeTuyeckoe Bo3geiicTBre (Hanpumep,
cymMMupoBaHne MaiiHepa) BO BPeMsi MCMbITaHWS Ha YCTa/loCTb PaBHO WM MPEBbIWAET TEOPETUYECKOE BO3-
[AeiicTBMe. OCHOBAHHOE Ha Lie/1IeBOii HarpyskKe.

TeopeTnyeckoe McnbITaTe/IbHOE BO3AENCTBME AOMYyCKaeTcs onpeAesiaTb CyMMUPOBaHNEM BO3AeNCTBUS
BCEX MCMbITAHWIA.

Korfaa HekoTopble y4acTKu fIoNacTy paspyLualoTcsl Nocsie BO3AeNCTBUS Ha HUX TEOPETUYECKOW MCbITa-
TeNIbHOI Harpysku, KOTopasl NPeBbIWAET UM paBHA paspyLlaloLeld, 3T y4aCcTKU CUMTAIOT BblAEPXKABLUMMU UC-
nblTaHWe. VicnbITaHWe JIONacTu AONYCKAeTCsl NPOAO/IKATb A0 AOCTVDKEHUS Pa3pyLUEHMNS HA APYTMX yYaCTKax.

B cnyyae paspylueHuWii, BbI3BaHHbIX HArpysKoii, MpeBblllalolleil LeneByto, AO0MycKaeTcsi peMoHT. lo-
cneacTBUs St060ro peMoHTa 0/KHbI 6bITh OLEHEHbI.

10
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10 VcnbiTaHna

10.1 O6wWwue nNooxeHus

10.1.1 Bce pelicTBMS BO BPEMS UCMbITaHWs, B TOM YnC/ie pe3y/bTaTbl UCAbITaHWA, 3aHOCAT B MPOTOKOJ.

10.1.2 Bce ucnbiTatenbHoe 060pygoBaHMe A0/MKHO ObITb aTTeCTOBaHO. EC/n MpUMEHSIOT AaTunKkn, Ko-
TOpble HEBO3MOXHO CaMOCTOATE/IbHO OTKaNIMbpoBaTh, TO HA HUX AO/MKHO 6bITb CBUAETENBCTBO O Ka/IMOPOBKE.
Mpouenypa KOHTPONSA, KaIMO6POBKU, 06CNYXMBaHNSA, KOHTPO/IbHbLIX U3MEPEHUI NCMbITaTe/IbHOrO 060pya0Ba-
HUA OO/HKHa 6biTb pa3paboTaHa U NpumeHeHa B cooTBeTcTBUM ¢ TOCT MCO/M3K 17025. Mo mepe BO3MOX-
HOCTW crieayeT NPOBOAUTL MOJTHYHO KaSIMGPOBKY CUCTEMbI, MPOBEPSAS XapakKTEPUCTUKMN BCEX CUCTEMHbIX KOMMNO-
HEHTOB. Bo Bpems npoueaypbl aApecHO A0MNyCKaeTCca NPOBOAUTL MOBTOPHYH Ka/IMOPOBKY AaTUMKOB, KOTOpPble
MOryT ObITb MOBpeXAeHbl B pe3ysibTate aBapuiiHOro NOBPeXAeHUs /ionacty Uin obopyaoBaHna npu UcnblTa-
Hunt).

10.1.3 Bce NOrpewHocT ncnbltaTeNbHOro 060pya0BaHns A0/MKHbI OblTb OTPaXEHbI B MPOTOKOJSIE.

JononHutenbHO HeO6X04MMO ONpeaennTb 1 3anncaTb B NMPOTOKOJ CrieAyolme NorpeLHocTu:

- MOrpeLHOCTb MaclTabupoBaHns, onpeaenieHns HanpaB/ieHNa U TOYKN NPUIOXeHUs fobol npunara-
€MOWi Harpy3ku;

* NOrpPeLHOCTb MaclTabnpoBaHus, onpeaesnieHNsa HanpaBieHUs U NepeMeLLeHuns;

- MOrpeLHOCTb MacllTabupoBaHUs, onpeaeneHns Hanpas/eHUs U JioKanusaumm n3MepsaemMoro Hanps-
XeHunsgl |

10.1.4 Ecnu nnaHupyloT UCMbITaHUsS B 06/1aCTU KOMESIst 1IoNacTh, TO HEOGXOAMMO OLLEHUTb OTK/IOHEHUSA
Mexay NOJSIOKEHNEM UCMbITATENNbLHOIO CTEHAA N NTIONACTbIO.

Mi3mepeHHasa Be/ninyvHa npornéa sionactu Ao/HKHa 6biTb CKOPpPEeKTMpOoBaHa Npu gedopmaunm OCHaCTKM
KOMEenNs nonacTtu n ncnblTaTeNbHOro cteHaa. BAnsHne ncnbitatesibHOro creHia A0/MHKHO ObITh YUTEHO NpU U3-
MepeHNN COBCTBEHHOI YacTOoThbl, 3aTyXaHns U popMbl o6pasya. 4151 OTHOCUTENIBHO XECTKMX UCTbITaTeNIbHbIX
CTeHA0B (BNusiHMe Ha Npornb meHee 1 %) nx BANAHMEM A0MNYyCKaeTca NpeHebpeYb.

10.1.5 3anucum ycnoBuil OKpyXatrollen cpedbl MOryT NOoTpeboBaTbCs A1 KOIMYECTBEHHOM OLEHKU Bfn-
SAHUA Ha pe3yfibTaTbl UCMbITaHU TakMX (DaKTOPOB, KaK M3MEHEHME XECTKOCTU /IoNacTu U U3MEHEHUE MOKa3a-
HUI [AaTUYNKOB HaMpPSHKEeHUS WU APYTrnX AaTHYNKOB.

Kak MUHUMYM Heo6xoammo (hMKCMpoBaTb TeMnepatypy CHapyXu, BHYTPU M Ha NOBEPXHOCTW 10nacTty,
4YTO6bI ONpefennTb Pa3HOCTb MeXay TemMnepaTypoi OKpyxatolweil cpefbl 1 TeMnepaTypoil ionactn. 3Tn 3a-
nMcu OMKCUPYIOT C MHTEPBa/IOM, AOCTATO4YHbIM /19 OTC/IEXUBAHUA OTK/IOHEHN BO BPEMS BCEX UCTbITAHWA.

[nsa mateprnanos, NoABEPXEHHbIX BO3AENCTBUIO Bary, (OMKCUPYIOT 3Ha4YeHne BNaXHOCTU OKpPYXatoLlemn
cpefbl C HTEPBa/IOM, AlOCTATOUYHbIM AJ/151 OTC/NIEXUBAHUS OTK/IOHEHNI BO BPEMS UCMbITAHUS.

10.1.6 Koppekunun

10.1.6.1 Ha pe3ynbTaTbl UCMNbITaHWI MOXET OKa3blBaTb B/IMSAHME [OMNOMHUTESIbHAsA (rpaBUTaLMOHHAs)
Harpy3ka, He ABMSAIWAsACS 4YacTbi UCMbITAaTeNIbHOW Harpyskm 1M KoTopasi He (OMKCUPYETCSA UCMbITaTe/lbHbIM
ob60pyAoBaHVEM. DTU Harpy3Kn AO/MKHbI ObITb YYTEHbI BO BPEMS UCMbITaHWSA U Npu 06paboTke pe3y/ibTaToB.

Ha Harpyskm MoryT BfiMAATb MaccChbl:

- camoli nonacTtu;

- OCHacTKM (NpuBoA, annapaTtypa pacrnpenenieHnss Harpysku, 3akKumMbl U T. M.):

« Kabenei, cTpon 1 AaTUYMKOB.

JononHutenbHasa Harpyska 1 ee pacnosioXeHne OTHOCUTESIbHO CUCTEMbl KOOPAMHAT Nonactn AOMKHbI
ObITb 33/10KYMEHTVPOBAaHbI.

10.1.6.2 o mepe m3rnmba nonacTn Hanpas/ieHWEe Harpy3ku OTHOCUTE/IbHO OpMEHTaUMn Nonactu MOXeT
MeHATbCA (CM. NpunoxeHue F).

MoBpexaeHne fonacTn UM o60pya0BaHNS MOXET Bbl3BaTb MEPErpy3kKy AaTUMKOB. /13-3a BO3MOXHbIX CUSIbHbLIX
OVHaMMyecknx 3adppekToB 3Ta Neperpyska MaxeT BO3HUKHYTb Ha KOPOTKME MPOMEXYTKM BPEMEHM U He ObITb OGHapPYXeH-
HOU (MONIHOCTBIO) N3MEPUTESILHO CUCTEMOIA.

21 MorpewHoCTb JAaTYMKOB Aediopmauynu, Kak npaBuio, He mnpeBbiwaeT 1 %. [aTtuvku O6GbIYHO U3roTaB/IMBAlOT U3
60siee MPOYHOro Martepuana, Yem MOKPbITUE sonacTeil. MO3TOMY KOHCTPYKUUSI AATYMKOB MOXET BAWUSTb Ha pesysibTar
U3MEPEHUNSI B MECTE WX PACMOJIOKEHUSI HA MOBEPXHOCTW C YTOJILLEHHBIM MOKPbITUEM. Pe3ynbTaT U3MepeHUsi Ha MoBepXx-
HOCTSIX C YTOJILIEHHbIM MOKPLITUEM MOXET HE COOTBETCTBOBAaTb PeasilbHOMY HarpsbkeHWo B mMatepuane. MNpumeHeHve He-
CKO/IbKUX [aTYMKOB AedopMaumn unu yaaneHve noKpbITUs WANKOBAHNEM MO3BOMIUT CHU3WUTbL PAasHOCTb 3HAYeHWn Mexay
N3MEPEHHBIM U (PaKTUUYECKNM HaMPsKEHNEM.
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10.1.6.3 Harpyska, He gelicTByloLaa Yepe3 OCb YMPYrocT 13-3a Npornda, CKpyumBaHMS AN HacTPoekK
MCMnblTaTeNbHOro 060pyAoBaHus, 6yaeT co3gaBarb B /10NacTy KPYTSALME MOMEHTbI. 3T MOMEHTbI MOTYT ObITb
3HAUMTE/IbHBIMU U A0/DKHbI ObITb YYTEHbl MPU OnNpeAeneHnn UcnbiTaTeNibHOM Harpysku. NprymeHsemble Ha-
rPy3kKn MOryT ObITb LefieHanpaBfeHHO KOMMEHCMPOBaHbl CO34aHMEM PacCUUTAHHOIO KPYTALWEro MOMeEHTa no
OCK yrnpyrocTu.

10.2 CtaTuyeckume ucnblTaHus

10.2.1 WcnbiTaHue ¢ NPYMMEHEHNEM CTaTUYECKNX HArpy30K UCMOMb3YIOT AN NONyYeHnsa ABYX TUMNOB AaH-
HbIX. MNepBblii HA6OP AaHHbIX XapakTepulyeT CMOCOGHOCTb /1I0NACTX COMPOTUB/IATLCA Harpyske, Ha KOTOPYHO
OHa 6blna paccunTaHa. BTopol Habop faHHbIX XapakTepusyeT Hanps>keHne u M3rmbé nonacTtu, Bbi3BaHHbIE
NPUIOXEHHbIMU Harpy3kamn. Ana yao6cTBa BCe faHHble MOay4valT BO BpeMs OHOrO 1 TOro Xe CTaTUYecKoro
MCNbITaHWUSA, YTO He sAB/seTCH 0b6s3aTesIbHbIM TpeboBaHMEM.

10.2.2 BO BpeMs UCMbITaHUA CTATUYECKOW Harpy3Kor n3aMepsioT 1 JOKYMEHTUPYIOT cneaytoLlee:

- BEJ/INYMHY W HanpaBsieHVe MPUNOXEHHOM(bIX) Harpy3kn(ok) Npu NSTUM 3HAYEeHUSAX Auana3oHa MchbiTa-
TeNnbHOW Harpysku (cm. 10.2.3);

- Bpems Ansa obecnevyeHns MUHMMa/IbHOIO BPEMEHWN BO3AENCTBNA Harpyskn (cm. 9.3).

10.2.3 HanpshkeHne Ha KOMesie nonactm U3MepSAIT NPeanovYTUTENbHO AaTynMkaMy B 3afaHHbIX o6na-
CTSAX HaNpPsHXXeHWs1 B OAHOM 1M 60ee HanpaB/eHUsX. Kak MUMHMMYM UCMbITaHMIO NOABepratoT:

* OCHOBHbI€ KOHCTPYKTUBHbIE 3/1IEMEHTbI, UCMNbITbIBAIOLME HECYLLYIO HArpy3ky (MOSKWU JIOHXepOoHa, He-
cylne 6asikm), B BEPXHEN M HUXKHEN MNIOCKOCTAX KOopryca /1onacTu B YeTblpeX NonepeyHbIX ceveHuax. Hanps-
XXeHve n3mMepslT BAOb NPOAOILHOM OCKU N0NacTu;

« 331HIOI0 N NepefHIO KPOMKM B MOJSTIOXXEHUN MAKCUMa/IbHOW OJIMHbI XOpAbl 1 B NOSIOBUHE A/INHbI. Ha-
npskeHne o6bIYHO N3MEPSAIOT B HarnpaB/ieHUuW, napaniesisHoOM KpOMKaMm SionacTu;

- y3/ibl B paioHe KOMesisi /IONacTu U y3/ibl C BbIYUCAEHHBIM BbICOKMM HanpsbkeHneMm. 18 namepeHus
HanpshkeHus casura o6bIYHO MPUMEHSIOT TEH304aTUNKN;

- [Ba Hanbonee HarpyXeHHbIX COeANHAOWMX 601Ta, eC/in 60NTbl BKIKOYEHbI B UHTETPUPOBaHHY 06-
NacTb UcnbiTaHWA. VIcNbiTaHWUA NPOBOAAT Ha pacTsKeHne 1 CABWT.

Apyrmimn BakHbIMW 06NaCTAMM M3MEPEHUS HanpsbkeHWs Ha ionacTu ABNAKOTCA 061acTu, B KOTOPbIX
NPUCYTCTBYIOT FEOMETPUYECKNE CTbIKU U KPUTUYECKME 3NIEMEHTbLI UM 06N1acTh C OXMUOAEMbIM BbICOKUM Ha-
Nps>KeHNeM.

PacnosioxeHve 1 OpUEHTALMIO KaXAOro M3MEpPeHUs HanpsikeHUs AOKYMEHTUpPYHOT M3mepeHne Hanps-
YKEHUS BbINOTHAOT MUHUMYM MPY NATU 3HAYEHUAX Ananas3oHa UCnbiTaTeNlbHO Harpy3Ku.

10.2.4 Mpormnb M3MepstoT B HECKO/IbKMX TOYKax, COOTBETCTBYHOLUNX HaNPSXXEHHOMY COCTOSIHUIO jona-
CTW. HO HEe MeHee 4eM B Tpex 06nacTax. Mporné oT Kpbia U3MEPSIOT Ha AOCTATOYHOM YMC/Ie YYacTKOB U C
[0CTaTOYHO BbICOKOM Harpy3kon A/ NoATBEPXAEHMSI NPOEKTHOro pacyeTHOro Npornba nonacTu.

10.3 WcnbiTaHMe Ha yCTa/loCTb

Mpu MCMbITAHMN Ha YCTA/IOCTb U3MEPSIIOT N JOKYMEHTUPYHOT:

- YMC/I0 UMK/IOB;

- 3HauYeHUs NapamMeTpPoB UCMbITAHUS NONacTy (HanpumMep, Harpyska, NPorue, YCKOPEHUE, HANPSXXEHWE).

Mpu “cnbITaHM NPOBepPSIOT Pab0TOCNOCOGHOCTL AAaTUMKOB. ECnM Npy UCMbITAHUW OATUYMK UM 06opY-
[OBaHVe BbIXOAAT M3 CTPOs, TO OLEHNBAIOT KPUTUUYHOCTbL 3TOF0 COGbLITUS A5 pe3y/sibTaTa UCMbITaHWs; BCe.
UTO KPUTUYHO, UCMPAB/SIOT WX 3aMeHAT. [1si NnoATBepXAeHNs1 JIOCTOBEPHOCTU OLIEHKM UCMbITAHWS Ha yCTa-
JIOCTb XXECTKOCTb /1I0MacTu B XO4€e WCMNbITaHWsi A0/HKHA GbITb NPOBEpPeHa HECKOJIbKO pas (Harnpumep, nNATb pas)
N 33/10KyMEHTpOBaHa.

10.4 VcnbiTaHuAa Apyryux napamMmeTpoB U XapakTepucTuK fionactu

10.4.1 OnpegensitoT Maccy /1IonacTy U pacnosioXeHMe LieHTpa TSXECTM No padMaxy C y4eTOM 3/71EMEHTOB
nonactu (Hanpumep, 601Tbl KOMens).

10.4.2 Kak MUHUMYM U3MEPSIIOT NEPBYIO N BTOPYH COBCTBEHHbIE YacTOThbl M/IOCKOCTU 1 NEPBYHO YacToTy
KPOMKW. Macca ncnbiTaTeNlbHOro 060pyA0BaHNA MOXET B/INATL Ha pe3ynbTaT N3MepPEHNs COGCTBEHHOM YacTo-
Tbl SlonacTy.

10.4.3 MoxeT BO3HWKHYTb HEOBXOANUMOCTb B MPOBEAEHMU UCTbITAHUA APYTUX XapaKTepucTUK nonacTu.
3TU UCNbITaHUA MOTYT BK/IloYaTb B ce6s criegytoulee (HO OHM He OrpaHNYMBaOTCS 3TUM NePeUHeEM):

- AemMndrpoBaHue;
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n3MeHeHue opmbl;

* MON3YyYecCTb;
 pacnpegesieHve Macchbl;
pacrnpefeneHue TBepAOCTH.

11 OueHka pe3ynbTaTtoB

11.1 O6uwue NonoxeHUs

[o Hayana ucnbITaHUA, MOC/E KaXA0ro UCMbITaHUA N NEPUOANYECKM B XOA€ UCMbITaHUS Ha YCTasloCTb
nonacTb HEO6XOAUMO BU3yasibHO MPOBEPSATL Kak CHapPYXXu, Tak U BHYTPU.

[onosHMTeNbHO K BU3yaslbHOMY OCMOTPY MPOBOAAT MHbpakpacHoe nnu ynbTpa3BykoBOe o6c/ienoBa-
HVEe N aKyCTUYECKYHO AMUCCUIO.

Pe3ynbTatbl 06CnefoBaHMs 3aHOCAT B MPOTOKo. O6cnefoBaHne LO/MKHO COMPOBOXAATbCA COOTBET-
CTBYIOLLEM AOKYMEHTaLNE.

BaxHble YCTaHOBJ/IEHHbIE WUN BHEAPEHHbIE 3/IEKTPOHHbIE CUCTEMbI, TakMe Kak Perynatop 3aTyxaHus
WA AaTyrKn ynpaB/ieHNs, NPOBEPSIOT Ha NpaBuibHOe (PYHKLMOHMPOBaHME.

Heob6paTnmble N3MEHEHUSA CBOCTB /I0MacTy cUnTaloT NoBpexaeHneM. K noBpexaeHnsiM OTHOCAT:

* aBapwiiHyo NOIOMKY MUCMbITYEMOI nonacTu;

- OocTaTo4Hyto AedhopMaLnio, NOTEPHO XECTKOCTU NN U3MEHEHWE APYTMX CBONCTB:

- MOBEPXHOCTHOE NOBpPEeXAeHMe.

BbISiBIEHHOE NOBpPEeXAeHNE [O/HKHO ObITb OCMOTPEHO NPOEKTUPOBLLMKOM A5 ero oueHku (cm. 11.5).

[na petanbHOro M3ydeHus NOBPEXAEHUA MOC/e UCMbITaHUS flonacTb MOXET 6biTb pasfesieHa Ha Cek-
Lmn.

11.2 ABapwuiiHasi NOsIOMKa

ABapuiiHas NosloMKa — 3TO pa3pyLleHne KOMMNOHEHTOB NN BCeli MCMNbITYEeMOW 1onacTu.

B pe3ynbTaTe aBapuu HapylwarTcs (PyHKUMOHUPOBaHWE slonact U TpeboBaHus 6e3omnacHocTu. ABa-
PURHBIMK NOSIOMKaMUN CUMTAIOT:

* MOJSIOMKY UN paspyLUeHne KOHCTPYKLUKN N1IoNacTu;

- MOJIHOe paspylleHMe CTPYKTYPHbIX 3/1EMEHTOB, TakMX Kak BHYTPEHHWE WM BHELWHWe coeguHsiiolme
HanpassowWwme, NOKPbLITUS, NONepeyYHbIiil Kapkac, Kpenex KoMenst U T. 4.;

- OTAefieHVe BaXHbIX YacTeli OT OCHOBHOW KOHCTPYKLUMN.

8 npouecce UcnbITaHWi aBapuiiHbie NOSIOMKU, Kak MPaBuio, XOpoLlo BUAHbI.

OCMOTp A0/MKEH BbITh 3340KYMEHTUPOBAaH, B TOM YMC/ie C MpMMeHeHrem QOTo- NN BUaeoMaTepuasios.

11.3 OcTaTouHas gedopmanmsi, NOTePs XXECTKOCTU WU U3MEHEeHWe APYTruX CBOMCTB /lonacty

Maccy, UeHTp TSXKeCTU M COOBCTBEHHYHO 4acToTy KonebaHuii namepstoT/onpegenstoT A0 CTaTUYecKoro
ncnbiTaHnsa (cm. 7.2.10.4.1 n 10.4.2) 1 OLEHMBAIOT B CPaBHEHUWN C MPOEKTHbIMWU 3HaYeHusAMW. [pyrue cBOiA-
cTBa sionacty no 10.2.3 un 10.2.4 (pacnpefesieHne HanpsXeHnsa n n3rné) onpeaensaroT Kak nocse ctatnyeckoro
VCMNbITaHWUSA, TakK U NOCcNe NCMbITaHNA Ha YCTa/l0CTb.

Mo pesynbTatam mM3amepeHuii no 10.2.2—10.2.4 1 10.4.2 oueHNBaIOT MNOTEPIO XECTKOCTU W/UAN OCTaTou-
Hyt0 aedhopmaumio nonacTtu.

11.4 MNMoBepPXHOCTHOE MNOBpeXaeHne

BpPEMS 1 CTeMeHb NOBPEXAEHWS MOBEPXHOCTYW /1I0NACTU AO/DKHbI ObITb YKa3zaHbl B NPOTOKO/1E UCMNbITAHWUA.

K NoBEpPXHOCTHbLIM NOBPEXAEHUSM OTHOCAT CrnepyoLlee:

- He6o/NbluMe TPELMHBbI Ha NOKPbLITUN NNW HA JIMHUAX CTbIKOB;

- paspyLueHne NOKPbITUS;

- OTClaMBaHue Kpacku:

- NOBEPXHOCTHbIE NY3bIPbKK;

- He3Ha4MTesIbHbI NOBEPXHOCTHbLIN N3rnb 6e3 ocTaTovHOM gedhopMauuvn Uan NOBPEXAeHWNA;

* HebOosIbLLOE pacC/10eHME.

Ecnn ycTpaHeHne KakmxX-mbo MOBEPXHOCTHbLIX MOBPEXAEeHUM npesycMOTPEHO PYKOBOACTBOM MO 3KC-
nayarauum AaHHOro Tuna sionactu, TO Takue NOBPexXAeHUs AOMYyCKaeTcs YCTpaHATb B npoLecce NpoBefeHns
McnbiTaHWi. NMpoBeaeHe BCEX PEMOHTHbIX paboT AOKYMEHTUPYHOT B COOTBETCTBUM C pa3aesiom 6.
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115 OueHka noBpexaeHuni

MoBpexaeHve e BUAe OCTaTOuHOM AeddOopMaLMnN UM XKECTKOCTU MOXET 6bITb KPUTUUECKUM UAW NpuBe-
CTU K NoTepe PYHKUNOHA/IbHbIX XapaKTePUCTUK /IonacTu.

B ycnoBusix akchslyaTtauum fonact NOBEPXHOCTHOE MOBPEXAEHNE MOXET CO BPEMEHEM pPa3BUTLCS B
PYHKUMOHA/TBHOE NN KPUTUYECKOE.

Heo6x0A4MMO OUEHUTb MOBPEXAEHUS, BbisiIB/IEHHbIE MPU HaYa/IbHbIX CTATUYECKUX UCMbITAHUSAX U UCTIbI-
TaHUSIX Ha YCTa/I0CTb, U X B/IUsIHUE HA 6E€30MacHOCTb C YY4EeTOM BO3MOXHOCTU UX pasBuUTus. MpuHLMMbI 3TON
OLEHKWN HE PACCMOTPEHbI B HACTOSILLLEM CTaHAapTe.

12 TpeboBaHUs K NPOTOKO/1aM

12.1 Mo pe3dynbTaraM UCMbITaHUA AO/MKHbI OblTb 0OPMIIEHBI NMPOTOKO/IbI, COAEpPXaLlne AOCTaTOUYHYHO
MHJOPMaLMIO, YUTOObI UCMbITaHUSA N UX pe3y/ibTaTbl Obl/I CONOCTaBUMbIMN.

12.2 TMpoTokosn(bl) AO/DKEH (AO/DKHbI), B 3aBUCMMOCTU OT BuAa UCMbITaHWS, codepxaTb B cebe cne-
gyiollee:

- cofepxaHue;

- OTBETCTBEHHbIN NCMONHUTEND:

* fjaTa 1 MeCcTo NpoBefeHus;

- [aHHble 06 naeHTUMMKaLMM nonacTu;

« OnMcaHue nonacTu;

- HacTpoiika ncnbelTaTte/ibHOro 060pyA0BaHNS;

- onucaHue UcnbITaTeNbHO HarpysKu;

- UCMNONb30BaHHOE MCNbiTaTeNbHOe 060pyAoBaHune (BKIKOYasA N3roToBUTENS, MOAENb, CEPUIHbIE HOMe-
paunT.n);

- CBefleHns O KaIMbpOoBKe;

- pacnosioxeHve JAaTYMKOB N TOYEK N3MEPEHUS:

- 0COBEHHOCTUN TapMpOBKU (JOMNOTHMUTEbHAA Harpy3ka, HanpshkeHve u T. /1.);

- OLeHKa MorpeLHoCTeld;

- onucaHune NPoBepPOK, PEMOHTA 1 OCMOTPOB:

- KpaTKoe onvcaHve MeToja UChbITaHUA U pe3y/ibTaToB;

- OTKJ/IOHEHUS OT NPOorpamMMbl UCMbITaHWIA, NTabopPaTOPHbIX NpOLeayp;

- cnpaBo4Has MHgopmMaumsa (nporpaMmma UcnbiTaHuii, 1abopaTopHble Npoueaypbl).

12.3 OueHka pe3ynbTatoB UCMbITaHWIA NO OTHOLLEHWUIO K NPOEKTHbIM TPeboBaHMAM A0/DKHA BK/OYaTb B
cebs cnepyowee:

- OLEHKY NCMbITaTeNbHOM Harpys3ku, BKIOYas ee pacnpegesieHue;

- OLEHKY pe3y/ibTaToB UCMNbITaHU B CPaBHEHUM C pacHeTHbIMWU SAaHHbIMW;

- OLLEHKY XXeCTKOCTM /IONacTu.
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MpunoxeHune A
(cnpaBoyHOE)

PykoBogswme NpUHUUnbI HEO6X0AUMOCTY MOBTOPEHMST CTATUUECKOr0
UCMbITaHUSA U UCTbITAHUS HA YCTasI0CTb

OTnagka NpPou3BOACTBa, COBEPLUEHCTBOBAHME MPOEKTUPOBaHUSA M 06Last ONTUMU3aUNss TEXHOOTUM U3rOTOB/IEHUS
B/IMSIET Ha MapameTpbl U XapaKTepUCTUKU flonacTer, NO3TOMy /10NacTb, KOTOPYK MOJIHOMACLUTaGHO WUCMbITbIBA/IM, YacTo
oT/IMyaeTcs OT cepuiiHoli NpoAyKuun. MOCKObKY NpoBeAeTe UCMbITAHUS MOC/e KaXA0ro U3MEHEHUS WK Y/y4lleHUs He-
NPakTUYHO. TO HEOBXOAMMO pas3/fiMyaTb M3MEHeHUsl, MPY KOTOPbIX cneayeT WM He cnefyeT MOBTOPSATb MOIHOMAacWTabHoe
MCNbITaHWe.

KOHKpeTHOe W3MeHEeHMEe KOHCTPYKLUW /lonacTu MaxeT MPUBECTU K HeOoOGXOAMMOCTU MNpPOBeAeHUs OrpPaHUYeHHOro
Habopa vcnblTaHWi, HanNpumep TOMbKO CTaTUYecXme WUCMNbITaHWs, TOSIbKO UCMbITaHWe Ha YCTasloCTb, UCMbITaHNE TOMbLKO B
OHOM HanpaBfEHUN N T. A.

B uesnom naMeHeHus, ynydlialolwme nonactb, Kak NpaBu/o, He BbI3bIBaOT HEOOXOAUMOCTb MPOBEAEHUS MOBTOPHOIO
nosiHoMacwTabHOro mcnbiTaHusl. OfHaKo U3MEHeHUsl, B/VSIIOWME Ha Harpy3ky YCTAHOBKW, 3HAYMTE/NIbHO BAUSIOT Ha Mpo-
eKTHble napamMeTpbl slonacTn. HekoTopble MpuUMepbl M3MEHEHWI 1 ynydlleHnA B NPOU3BOACTBE M pa3paboTke slonacTei,

npuBogsALMe U He NPUBOAALLME K 0GHOB/IEHHOMY MOJSIHOMACLLTaGHOMY MUCMbITaHUIO, NpUBeAeHbI B Tabnuue A.l.

Tabnuua A.1

M3MeHeHVe 1 ynyylleHne, NnpuBoasimne * 06HOBNEHHOMY
NosIHOMacLUTabHOMY UCMbITaHWIO

M3MeHeHWe 1 ynyuylleHne, He NPUBOASILLNE B OGHOBIEHHOMY
NnosIHoMacLUTabHOMY UCMbITaHWIO

Mogudmkaumsa copmbl NpPodhunsisi BOKPYr 3HaUYMMbIX WUC-
rbiryeMbix obnactei (Hanpumep, camas 60sbluas xopaa)

Mogudukaumsi popmMbl HAKOHEYHUKA STONacTu

YKopaunBaHne HEKOTOPbIX C/10€B BO/TIOKOH

YANnHeHne HeKOTOPbIX CNIOEB BOJSIOKOH

MNepexop Ha HOBbI TN nosnmMepa nan HOBbIi TN BOJIOK-
Ha (Hanpmmep, nepexon c noJsinaCTepHOro Ha anokcngHoe
CcBA3yoLee, CO CTEK/I0BOJIOKHa Ha yT/iepoaHoe BOJ'IOKHO)

HeGorbluve M3MEHEHUss MaTepuasioB, Xak 4acTb MOCTO-
AHHbIX U3MEHEHWUI Y MOCTaBLUMKa MaTepuasioB WUan nepe-
XOf, Ha ApYyroro MocTaBLiMKa aHa/I0rM4YHbIX MaTepuasioB.
B nocnegHem cnydae notpebyeTcs McnbiTaHWe Ha ypPOBHE
obpasuoB

Mepexof Ha HOBbIA TWM OCHOBHOTO MaTepuasia C WHbIM
Moaynem HOHra unvM mMogyfnem cABWra B MHOTOC/IOMHBIX
KOHCTPYKUMSIX (4acTO KOMOVHUPYIOT C WU3MEHEHWeM ToJI-
LMHbI OCHOBHOIO MaTepuana)

VI3MEHEHUA HEKOTOPbLIX BHYTPEHHUX MaTepuasioB B MHO-
rOC/I0MHbIX KOHCTPYKUUNAX

Bonblume M3MeHeHUss B NocnefoBaTesIbHOCTU C/I0EB MHO-
rOC/TIOMHbIX KOHCTPYKUMIA

Heb6ornblwne wn3MeHeHns B nocneanoBates/ibHOCTKN C/ioeB
laMuHata

Mepexos Ha HOBbI MeTOA MPOM3BOACTBA (Harmpuwmep,
py4HOe BMNpbICKMBaHWE)

He6Gornblive M3MeHeHMsI B NMPOW3BOACTBEHHOM Mpoueoce
(Hanpvmep, USMEHEHWE B LiMKJ1e BY/IKaHU3aLUm)

Kpome TOro, M3MeHeHUs1 WK Y/yulleHUsl KOHCTPYKLUM NIoNacTyu MOTryT CTaTb NPUUUHOW U3MEHEHWS NMPOEKTHON Ha-
rpy3ku Ha flonactb. B 3TOM cnyyae OGHOB/IEHHOe MOIHOMAcLUTabHoe MCMbiTaHe 6yAeT Heo6XoAUMO TOMbLKO As onpe-
JeneHvs yBeNMUeHHoW pacueTHOlW Harpysku. Korga pacueTHasi Harpyska vM3mMeHeHa, Heo6XOAVMO BbIMOHUTL OLLEHKY UC-

NbiTarerbHom Harpy3kmn OTHOCUTE/IbHO pacquHof/i.
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MpunoxeHve B
(cnpaBoyHoe)

O6nacTn ncnbITaHUi

[ns ucnbITaHuii onpegensitoT NOTeHLUUANIbHO KPUTUYHbIE 061acTU:

* BHYTPEHHSIsi 4aCTb JIONACTX OT NPOJIeTa B CTOPOHY CEKLUW, Fie CBOWCTBA N3MEHSIHOTCSI CTYNEHYATO;

- YacTu MonacTv, B OTHOLUEHUM KOTOPbIX pacyeT MOKasbiBaeT MWHUMA/IbHbIA KO3(h(MLMEHT 3anaca no nporuey,
NPOYHOCTU, NPOAO/HKUTENIBHOCTY HaKOM/IEHHOW YCTanocTu;

- ec/in 1CMosIb30BaHO aspoAMHAMUYECKOE YCTPOCTBO TOPMOXEHWST (NN Apyroe YyCTPoCTBO), YacTb JloNacTy, B3a-
uMoZelicTBytoLLasi C 3TUM YCTPOCTBOM, OCOGEHHO B MECTe, rfie YCTPOCTBO BNNSIET HA MPOYHOCTb.

He3aBMCMMO OT MCMOMb3YEMOrO MeToAa UCMbITaHW!, AOCTUYL MPaBU/IBHOFO pacrpefesieHnsl Harpy3ku Ha Hamboree
yAa/IeHHOM y4YacTKe JIonacTh JOCTaTOYHO C/IOXHO. B GO/bLIMHCTBE C/lyyaeB 3TO He SIB/SIETCS OCHOBHOW Npo6seMoid, no-
CKOJIbKY 3arac 6e30MacHOCTM y /10nacTyi 06bIYHO PACTET NPY NPUBAVKEHUM K TPaHMLE 10NacTy.

YunTbiBasi, UTO Pe3y/ibTaTbl UCMbITaHWsA Haubosiee yAaleHHbIX YHaCTKOB JIONacTy MOTYT 6biTb MEHee 3HauMMbl 13-3a
6osblIOro 3anaca 6e3onacHocTW, Mpo6sieMa NpPaBUIbHOTO pacrnpefenieHnsi Harpy3ku MOXeT ObITb pELUEHA OTpe3aHueM
KOHUVKa /10nacTy nepes UcCnbITaHNEM.

Kak npaBw/io, Npu OTpe3aHUM KOHYMKA [O0/HKHA OCTaTbCsl AOCTATOYHO 6GOJ/bliasi YacTb JIONacTy AJ1si BO3MOXHOCTU
UCMbITaHUSI CEKUMI C MEHBLUMM 3arnacoM Ge3onacHocTu. [onycKaeTcsi Takke YBE/IMUUTb UCTbITATeNIbHYO Harpysky B Apy-
roi 4acTu sIoNacTv, NPUHLMNMA/IBHO CXOXel C y4acTKOM C MWHUMasIbHbIM 3anacok! 6e30nmacHOCTU, B COOTBETCTBUM CO
CNefyoLmM pacyeToM.

VicnbiTaTeNbHblE HArpy3ky yBeIMUMBAtOT HA KO3(MULIMEHT YBENTMUEHNST HArPY3KM (, BBIYUCSIEMbIN MO hopmye

f=—— (B.1>

roe S,,f — 3anac 6esonacHocTu 8 cekuuy, BbIGpaHHON A7 NPOBEPKM MPOYHOCTU, C CaMbIM HU3KUM KO3dhduLmeHTOM 6e3-
onacHocTy;

Smin — 3anac 6e3onacHocTu B ceKkynm ¢ caMblM HA3KMM 3arnacom 6e30MacHOCTU.

®opmyny (8.1} NCMONb3YIOT A1 KAXAO0r0 TUMa NOBPEXAEHUs,, a MakcumasibHoe 3HauveHue f npumeHstoT npu onpe-
[AeneHnm ncnbITaTesibHbIX Harpy3oK.
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MpunoxeHune C
(cnpaBo4yHOE)

OnpegeneHvie NCnbITaTeIbHOM Harpy3Ku

C.1 Cratnyeckas uenesas Harpyska

[unana3oH Harpy3ok BbIOUparoT UCX0As U3 pa3BUTUS COObITMIA NO HamxyAllemy BapuaHTy. HanpaBfieHMe 1 BeNUYUHY
pacyeTHbIX Harpy3ok Heo6xoAuMO BbibMpaTb TakMm 06pa3oM, UTOObl OHWM NMEpPeKpbIBa/IM 3TOT AMana3oH. 3aTeM pacuyeTHble
Harpy3ky HeO6X0ANMMO YTOUHUTL C YYETOM MOrpPeLlHOCTelN, CBA3aHHbIX C MPUIOXKEHNEM UCMbITATe/IbHOM Harpysku, BAUSHU-
€M OKpyXXaroLer cpegbl U OTIMYMEM floNacTen Apyr oT gpyra.

B cnepgyowem npuvMepe Harpyska orpaHuyeHa TOJIbKO Harpyskamu BAOJIb pa3maxa Jsionactm v B Harnpas/ieHun,
neprneHanKyIPHOM K OCU Hecyllell MOBEPXHOCTU. NS NpoBepKM CONPOTUB/IEHUS /IONAcTW 3TOW Harpyske B /1l060M 3a-
NJ1aHNPOBAHHOM COCTOSIHUM HEOB6XOAMMO BbIYUCANTL Pe3y/IbTUPYIOLWNIA BEKTOP Harpysku. B npumepe Ha pucyHke C.1 npu-
BeJeHa AnarpaMmma KpyTslwero MoMeHTa A4/ TMNoBOW fionactu. AuarpaMmma BbIMOJ/IHEHA MO JaHHbIM Harpysku npm 10 pas-
JINYHBIX YCNOBUAX. JIMHUN MOKa3bIBalOT Harpysky BAO/Ib pasmaxa sionactn. Pe3ynbTupyowmi BEKTOP Harpysku onpegenen
BOKPYI OCW flonactu ¢ warom 15*. OH rnokasblBaeT, YTO Npu UCMbITaHUM TOJIbKO MO HanpasfeHNI0 BAO/1b pa3dmaxa JsionacTtu
1 B Hanpas/ieHUN, NepneHaMKyISPHOM K OCU HEeCyLen NOBEPXHOCTN, pacyeTHas Harpy3ka He nepekpbiBaeTcs.

210

PucyHok C.1 — MonsipHas auarpaMmMa AuanasoHa Harpy3oK TUnoBoii ionactu

C.2 Harpy3ka npv ncnbiTaHMn Ha yCcTasioCTb

[na kakpol nenbITyemol YacTy nonactu A0/MKHO OblTb MOKas3aHo, YTO MOBPeXAeHVe B pe3ynbTare UchbiTaTeslbHOW
Harpysku 6osiee uiv paBHO NOBPEXAEHWUIO OT Lie/IeBOI HarpysKu.

[na onpegeneHns BANAHNA CUCTEMbI HArpy3Ku, OHa A0/TXHA 6bITb Npeobpa3oBaHa B HanpshXeHne Uam ycunve.

Ons Toro uto6bl M36exaTb HaKOM/IEHUS MNOrpPeLHOCTEN, MOBPEXAEHUS OT WCMbITaTeNlIbHOW W LEefieBOM Harpysok
onpeaensoT NAEHTUYHbIMYU MeTOAaMN.

Ha npakTuke Bce yacTu nonactu He MOryT ObITb TWATE/IbHO UCMbITaHbl. KpuTepuem Heo6XoAMMOCTU MCMNbITaHUSA
onpegesieHHbIX YH4acTKOB /10NacTy MOXeT 6bIThb 3anac NPOYHOCTU Ha AAaHHbIX yyacTKax.

3anac Npo4YHOCTM BbIpaxaloT B BuAe KOapduumeHTa yCTasIoCTHOro HanpshkeHns FSF. 3To KoahUUMEHT, Ha KO-
TOpbI/i HEOOXOAUMO YMHOXWTb HarpysKy, 418 MOSYyYEHUS MOBPEXAEHUS, 3KBUBA/IEHTHOIO eAuHMYHOMY. [OCKONbLKY onpe-
OeneHne MOBpexXAeHUsl siBAsieTcs HennHelHbIM npoueccom, To FSF onpegenstoT ntepaumamu. B o61acTsiXx ¢ BbICOKMM
Kk0ahhmumeHTOM NpUCyTCTBYET 60/bLLONM 3anac OT YCTa/IOCTHOrO pa3pyLUeHUs, NoO3TOMY He0OXO0AMMOCTb UCMbITaHUSA 3TUX
y4aCcTKOB MeHee BaxHa. Ecnim koadhdpnumeHT 6/IM30K K eAnHuLe, TO 061acTb KpUTUYHA M3-3a YCTa/IOCTU 1M TpebyeTcsa npo-
BeAEHMNE NCNbITaHUS.
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[N NpaBW/IbHOTO UCMbITaHWsA 33[4aHHO 0611acTy UCMbITaTeNlbHas Harpyska Jo/bkHa ObITb HE MeHee LiefnieBoit Ha*
rpy3kn. 310 o3HavaeT, uto FSF ans ucnbitaHus Ha ycTanocTHyro Harpysky fosxeH 6biTb meHee FSF nnsa uenesoit ycta-
JIOCTHOI Harpy3Kku.

CooTtHolweHne mexay FSF ueneBoii Harpy3km n FSF ucnbitaTesibHOW Harpysku fonyckaeTcsi onpeaensitb Kak hyHK-
unio FSF(rFSF). KoadhduLMeHT 0THOCUTENILHOIO YCTa/IOCTHOTO HanpsixeHus rTFSF BbluncnsioT no dhopmyne

rFSF =FSFtry>. .1

roe — KO3(h(hMLMEHT YCTaNIOCTHOTO HaNpPshKeHWs LieneBoii Harpy3ku;

FSF;.., — KO3(P(PULMEHT YCTA/IOCTHOTO HANPSXXEHUS UCTMbITaTeNIbHOM Harpy3Ku.

fesr

Bo Bcex o6nacTsix, roe FSF 6onee eguHuLbl, nonactb fo/mkHa 6bITb UCMbITAHA.

B kauecTBe npuvmepa NPoOBOAAT OLEHKY WCMNbITaTeNIbHOW Harpy3kv A8 TUNOBOW sionactu AnvHol 62.5 m. Mpuae-
OeHrwii npuMep OTHOCAT TOMBLKO K Harpyske mnonactu B MPOAOSIbHOM HanpasrieHun. OueHKy UchbITaTeslbHOW Harpysku
npoBOAAT AR NocnefoBaTe/IbHOro OAHOOCEBOrO Harpy>XeHus, nNpu KOTOPOM /10MacTb Harpy>atoT TOSIbKO B M/IOCKOCTHOM
HanpaB/fIEHUN N B HanpaB/IEHUN CMeLleHus. [ANns nonacTu A/INHOM 62.5 M HanpshkeHue BbIYUCIAIOT Yepes Kaxable 2 M B 26
obnacTax, pacnpefeneHHbIX MO OKPYXHOCTU XopAbl BAOMb pa3maxa nonacTtu. Mo pesynbTatam UCMbITaHWA onpeaensoT
KoapchuumeHTbl FSF.

OnpepfensatoT N3Hoc nonacTtu nocse 20 net cnyx6bl. FSF npeacTaBneHbl Ha KOHTYPHOWM AnarpaMme Ha pucyHke C.2.
B paHHOM npumepe o6s1acTn co 3HavyeHnem FSF meHee 1.4 npu3HalOT KPUTUYECKUMN.

PucyHok C.2 — PacueTHblii FSF

YepHasa /IMHUS Ha pucyHke C.2 coeduHsieT Touku, B KoTopbix FSF paBeH 1.4. O6nactu nonactu, B kotopbix FSF
MeHee 1.4. AO/MKHbI O6bITb UCMbITaHbl. /15 HArfAsSAHOCTU 3TN 06/1aCTW BblAENEHbI KpaCHbIM LiBETOM Ha pucyHke C.3.
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PucyHok C.3 — O6nacTtu ¢ pacueTHbiM FSF meHee 1.4 (kputnyeckne o6s1acTtn)

Takke [0/MKHbI GblTb PAacCMOTPEHbI 06/1aCT, B KOTOPbIX MOXET BO3HWKHYTb HarpshkeHue, Hanpumep obnactu c
BbICOKOW KOHLeHTpauueli HanpskeHnst B 60/ITOBOM COeAMHEHMU KOMeNsi Monactv M 061acTu Mexzay KOMesiem sionactu u
MaKCUMaslbHOI XOpA0W.

C.3 lNocnepoBaTesibHOE 04HOOCEE0E HarpyxxeHune

Ha ogHOM y4acTke NpuvKiagbiBaloT ABe OTAe/IbHble LUMKINYECKNE Harpysku. Harpysky npuknagbiBatoT Ha yyacT-
Ke C pagumycoM, paBHbiM 40.0 M. MNOrpewwHOCTbIO, CBSAA3AaHHOM C YCKOpeHueM fonactu, npeHebperatoT. LMKAMYHOCTL A5
KaKOOolM ucnbITaTeNbHOM Harpysknm coctaBnseTr 1 maH uukioB. Ha pucyHke C.4 npuBeAeHO OTHOLUEHME MOJSyYEHHOro B
pe3ynbTaTe ucnbiTaHuii n pacyetHoro FSF. Ha guarpamme pucyHka C.1 Kputuyeckue o61acTu, NpUBEAEHHbIE HA PUCYH-
ke C.3, BblesieHbl Takke 4YepHoOi NuHuen. Ha pucyHke C.4 Takke BUAHbI UCMbITaHHbIE KPUTUYECKMe 06/1acTu, KOTopble
neperpyxeHbl 6o1ee yem Ha 30 %. OTOT NpPMMeEpP OTHOCUTCS TOJSIbKO K TOYKE C OAHOW NPU/IOXKEHHOW Harpy3kon 6e3 yyeTta
MHEPLNOHHOro adodoekTa.
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PucyHok C.4 — rFSF n kputudeckne o6nactu, nocrefgoBaTtesibHoe 0HOOCEBOE HarpyxeHue

C.4 ByxoceBoOe HarpyxeHue

BTopoii npumep npeacTaBnsieT ABYXOCEBOE HarpyXeHue, Npu KOTOPOM NMPU/IoXKeHa NJIOCKOCTHast Harpyska u Ha-
rpyska B Harnpas/ieH1M1, NepneHanKyISPHOM K OCY HecyLLe MOBEPXHOCTU, CO cMelleHreM dhasbl Ha 90° Takum 06pas3om,
4YTO TOUKa NPUJIOXKEHUS HArpy3K1 ONUCbIBaeT B NPOCTPAHCTBE 3/1/IMNCONAHYIO TpaekToputo. KoHTyp rFSF nokasaH Bmecte
C KpUTUYECKOW 061acTbio, NpuBeaeHHOM Ha pucyHke C.5.

PucyHok C.5 — rFSF n kpuTuueckast 06/1acTb, ABYXOCEBOE HarpyXeHue
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CnepyeT OTMETUTb, UYTO NPY 3TOM HArpy>XeHUU UCMbITbIBAIOT 3HAUUTE/IbHO 60/bLIYI0 YacTb KPUTUYecKol o6nacTtu,
B TO BpeMs Kak neperpyska B 370l 0651acTi orpaHuyeHa 19 %. B aTom npumepe A/1S onpeaesieHns Kputudeckol o61actu
Bbl6MpaloT 3HauyeHve FSF 1,4, Bo3aMoOXHO gonylueHue, 4To A1 06OMX TUMOB WCMbITaHWIA YacTb KPUTUYECKOW o6nactu
npoBepeHa HegocTaTouyHo. C yyeTOM pe3y/ibTaTOB CTaTMUECKOro WCMbITaHUSl, MOXHO y6eauTbCs B TOM. UTO pesy/bTaTbl
KOMGUHMPOBAHHOTO HarpyXeHus (4BYyXOCEBOE) CBUAETENbCTBYIOT, UTO 3HaUMTesIbHas YacTb slonactu TpebyeT Gosee Tuia-
Te/IbHOro UCCNeloBaHus.
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MpunoxeHune D
(cnpaBoyHoe)

OnpegeneHvie Ymcna UMKI0OB Harpysku Npu UCnbITaHUN Ha YCTa/I0CTb

D. O6uwwme NonoxeHns
B HacToseM MNpUIOXKEHUN ONPeaensitoT PEKOMEHA0BaHHOE YUCAO0 LMK/IOB Harpy3ku, MpUMeHsieMbIX Npy MNOJTHO-
MacLTabHOM UCMbITaHUN sionacTel Ha yCTasloCTb.

MpegnonaratoT, YTO KO3IMPULMEHT MCMbITaTesIbHOM Harpysku = 1,05 siBnsieTcA AOCTaTOYHbIM AN UCMbITaHUS Ha
yCTaNocTb NPy 1 MAH LMKIOB Harpy3ku.

YcTaHOB/IEHO, YTO A1 MOSIHOMAacCLITabHOro MCNbITAaHUA Harpy3KoW Ha yCTasloCTb criefyeT MpUMEHSATb Koadhdhunum-
eHT 1.035 npu NpUMepPHO 2.5 MNH LMK/IOB Harpy3ku.

PekomeHAoOBaHHbIE 3HAUYEHWS 415 Pa3/IMYHOro YMcia UUKI0B Harpysku npueefeHbl B Tabnuue 1.
P. Ywucno unknos

Yucno umknoB Harpysku, npuknagbiBaemMblX K f0Mactv BO BpeMsi MOSIHOMAcCLTabHOro UcnbITaHUSA Ha yCTasloCTb,
ABNAETCA pelarowumMm GakTopoM NPOAO/HKUTENBHOCTU UCMBITAHUA Ha YCTa/l0CTb. MO3TOMY CTpeM/ieHne yMeHbluaTb 4uc-
N0 UMK/IOB Harpy3ky B LIENAX CHWKEHWA 3aTpaT Ha NpoBeAeHWe MOSIHOMAaCLITaBGHbIX UCMNbITaHWI MOXET MOBAWUSATbL Ha A0-
CTOBEPHOCTb pe3y/1bTaToB UCMbITaHWUA.

Ha ocHoBe K0O3(hhnLMEHTOB, MCNOMb3YeEMbIX A5 BbIUNCIEHUS KO3hPUMLMEHTa NCNbITaTENILHOW Harpy3ku, nogcyet
BbINOJIHAIOT /1 ONpefesieHns BAUSAHUA 4Yncnia LMKIOB Harpyskym npu nosiHoMaclwtabHOM WUCMbITa/IM Ha YCTasloCTb Ha
KO3(hPMLMEHT Harpy3Kku.

D.3 MpumeHsieMblli noaxog,

B nepByl0 ouepefb paccMaTpvBaloT guarpammy [yamaHa, npuBefeHHYH Ha pucyHke D.1. yrnpoLleHHyl [0 OfHO-
CTOPOHHEI AnarpaMmbl.

ANuTenbHOCTb UmKna

[ \
~
\

Coennee anguenue

---------- -clarac,

PucyHok D.1 — YnpouleHHas guarpamma N'yamaHa

MuHUsi, 0603HaYeHHasi «Charac». nepecekaeT ropM3oHTa/IbHYO OCb 8 TOuke, NPeACTaB/soleli CTAaTUYECKYHO MPoY-
HOCTb KOHCTPYKLMU S. 1 BEPTUKA/IbHYIO OCb B TOUKE ANHAMUYECKOM YCTOMUMBOCTU A1 OAHOTO UMKna Harpy3ku D.

MuHus «Reduced» felicTBUTeNbHA A1 HEKOTOPOrO YMC/a LUKIOB /1. 3Ta IMHUS Takke MepecekaeT ropusoHTaslb-
HYI0 OCb B TOYKE S. HO BEPTUKA/IbHYIO OCb MEpPecekaeT B TOUYKE MOHMKEHHOro AMHAMUUYECKOrO HampsKeHUsl Af1si OfHOro
uMKna Harpy3ku D, BbIUUCASIOT No chopmyne

D <0.1)
2n"'e
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roe D — guHamunyeckoe HanpsxeHve 4718 O4HOTO LUK/A Harpy3Ku;
N — peasibHOe YNC/IO LMKIIOB HarpysKku;

1 — 3KCMNMOHEeHTa YCTaJIOCTHOIO NnoBpeXaeHna matepuana.

MNMoBpexaeHne, BbI3BaHHOe Harpyskoli anutenbHoctbio W 1 cpegHum 3HadeHnem M. onpefensitoT hakTUyYecknm
YNCIOM LMK/IOB HArpy3Kku /1. fefleHHbIM Ha AoNyCTUMOe Ynco unknoB Harpysku N. no coopmyne

MospexaeHnes, —=N w (D.2)

21-M + D,
S

eae N — gonycTrMoe Y1CNo LMKIOB Harpysku;
IV— BNNTeNbHOCTb HarpysKku;
S — cTartnyeckast NPOYHOCTb KOHCTPYKLUUN;
M — cpepHee 3HaueHVe Harpysku.

Mocne nogctaHoBku chopmyrbl (D.1) B hopmyny (DJ) n npeobpasoBaHus, nonyyaroTt popmysy (D.3).

MospexaeHne»”™ (B.3)

McnbiTaHne Ha ycTanocTb MPOAO/HKAOT A0 TeX Mop. Moka MChbiTaTeslbHOe MNoBpexaeHue, 3adaHHoe opMyoi
(0.4), He cTaHeT paBHbIM LENEeBOMY MOBPEXAEHWIO, 3agaHHOMy copmynoi (0.5). rae vHAekc «I» OTHOCUTCHA K UcChbITa-
TefIbHO Harpyske, a MHAeKC «0» — K pacyeTHOW Harpyske, a 3HauuT, K LesIeBOMY NOBPEeXAEeHWI0.

McnbiTaTeNlbHOE NOBPEXAEHNE =| —-------------- O 1. (0.4)

LleneBoe noBpexaeHveay”... ~N°— (0.5)

I
D (S-My)J
rae?”N'— koahprUMEHT UCMbITaTe/IbHOM Harpy3Ku.

YCTaHOBUB UCMbITaTe/IbHOE MOBPEeXAeHMe paBHbIM LieslIeBOMY, NMoc/ie HEKOTOPbIX Npeobpas3oBaHuii nonyvaem op-
myny (D.6).

(0.6)

Ona vccneposaHna vyBCcTBUTENIBHOCTM W, K 3KCMOHEHTE YCTa/IOCTHOTO noBpexaeHus T. no dopmyne (0.7) Bbl-
YMCNAKT NPon3BogHyto IV, no T.

0.7
OTHOCUTeNbHOE BAUsHNE R M3MeHeHUs LMKIOB Harpysku (”(1) Ha (N;) BbIUMCAOT No doopmyne
(0.8)
efe N, — nepsoe {NepBoHava/IbHOE) YNC/IO LMK/IOB Harpy3Ku;
N; — BTOPOE (MTOrOBOE) YNC/I0 LUK/IOB Harpy3Ku.
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Mpeanonaraemoe o6Liee YNCNO LMKNOB Harpyskun B matpue Mapkosa N, = 50 « 10°. a 3KCNOHeHTa yCTa/loCTHOro
nospexaenna T =9. Ecnn n, = 2.5 - 108. a r?; = 10¢. To no copmyre (0.7) nonyyaem R - 0.7. CnepyeT OTMETUTDb, UTO
YyBCTBUTErbHOCTb R K U3MEHeHUsIM 1 T MUHUMasIbHA.

Ecnu 3HavyeHune y” paBHoe 1.05. noaxoauT AN ncnbitaHnii ¢ 10° umMknoB, To 370 5 %-Hoe yBesimyeHne Harpyskum
[OMKHO BbITb YMeHbLUEHO A0 3.5 % npu UcnbITaHUM NPOAOHKUTENBHOCTLIO 2.5 - 108 uukos, T. K. 0.05 - 0.7 = 0,035. Pe-
3ynbTaTbl 419 Pa3/INYHbIX 3HAYEHWI YCa LMKI0B Harpy3ky Npu ycTasloCTHOM UCTbITaHUW NpuBeAeHbl B Tabnuvue D.1.

Ta6nuua 0.1 — PekoMeHA0BaHHble 3HaUeHUs1 4151 yN 471 Pa3fIMuHONo YMC/1a LUKIOB Harpysku

"n A fat
5-10° 1.3 1.064
10 1.0 1.050
2.5-10¢ 0.7 1.035
5-10¢ 0.5 1,025
107 0.32 1.016
MNpumeyaHe —3HaueHWs BbluUCeHbI No chopmyre (0.8) npu njj =50 « 10, N& =10°n T = 9.
Pe3ynbTatbl, npuBefeHHble B Tabnvue D.1. npeacTasrieHbl B BuAe rpadvka Ha pycyHke 0.2.
KoadhpmLmeHT ncnbitaTenbHOM Harpy3kum
107
1,06 \
1.05
1,04
1.03
1.02
1.01 T T L
1,0-10% 2,5-108 5,0-108 7,5.408 1,0-107

UMCNO YMKNOE HAMPY3KK

PucyHOK 0.2 — Koadh(pULMEHT UCTbITATENIbHOM HArpy3Kku y™ A1 paslyHOro Ynicia LUK/I0B HarpysKku
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MpunoxeHne E
(cnpaBo4yHOE)

Paznuune mexay pacyeTHO 1 UcnbITaTesIbHO Harpy3kamm

E.1 O6Lwme nonoxeHuns

McnbiTaHne nonactu crieqyeT NpoBOAUTbL B PacyeTHbIX ANs flonacty ycnoBusx. OAHaKo Ha npakTUKe CyllecTByeT
MHOXECTBO OrpaHn4YeHu’i BO3MOXHOCTM BbINOSIHEHUSA TakuUX UCMbITaHWi. B pe3ynbrate 3TUX OrpaHUYeHuini HeoGXoauMbl
HEKOTOPbIE U3MEHEHUS 1 AONYLLEHMS B NPOBEAEHUN CTAaTUUYECKUX N YCTASTOCTHBIX UCMbITAHWIA lonacTy.

E.2 MpunoxeHune Harpysku

Bo Bpemsi UCMbITaHUI NPUIAXEHHAs Harpyska, Kak npaBuso, KOHLEHTPUPYETCS B CEKUMAX BAO/b pa3mMaxa /IonacTu.
M3-3a KOHLEHTpaLUuM Harpy3ky M BO3MOXHOCTU YMNPOUHEHWUSI MOMEPEYHOro CeveHusl, MOXHO MNPefOoTBPaTUTL OXMAAEMYHO
AedhopMaLuio MONepeyHoro CeyeHusl, YUTo U3MEHUT HanpsbkeHue fIonacTv W/WAn nokanbHoe ycunve. No3aToMy 3T TOUKM
NPUIOXEHUST HArpy3ky AO/KHbI HAXOAUTLCS B CTOPOHE OT UCTbITYeMbIx o6nacteii {cM. 9.2 1 npunoxexve B).

E.3 KpyTAlpe MOMeHTbI 1 caBur

Mpu cTtatnyeckom uCMbITaHUX 10NacTn 06bIYHO Harpy>aroT B OrpaHM4eHHOM 4ucrie CeKLI,I/IVI — B MecCTax, rage pac-
npegeneHa naeasibHasd UcnblTaTe/ibHaA Harpys3ka. 310 OTpaXaeTCAa Ha pacnpeneneHnm MOMEHTOB B CeKUMAX BAOOJIb pas-
Maxa sionactu (CM. PUCYHOK E.l) n cun casura. PacnpegeneHnsa MOMEHTOB MOXHO Y/YULUTb YBE/IMYEHNEM 4Yucna MecTt
NMPUNOXEHNA Harpyskum, HO 3TO NpuBOAUT K YBEJIMYEHUIO obnactu BO3,EI,el7ICTBVIF| Ha sionactb. 3TO B CBOIO oyepenb npu-
BOAUT K HeO6XO,D,VIMOCTVI BOCNpPOn3BECTN KaK MOXHO 6onee TO4YHO ueneByro Harpysky 6e3 yu.l,ep6a AN A0CTOBEPHOCTU
pe3yibTaTtoB UCMbITaHUA.

i
3

18 ¢+ 234422321921 220 ] s 9222 2449933390

| (R A
b pamny

i — uenesas narpyma. 2 — hakTyeckasi UcnblTatesibHas Harpyma. 3 — 06/1acTi Nog aOMencTenbbl MPUMOXEHHO HAaTpyakm

PucyHok E.1 — Pasnuuunsa pacnpegeneHns MOMEHTOB 4J15 LeNeBOW
1 PakTMUeCKOl UCnbITaTeNbHOM Harpys3Kn
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E.4 KOMGVHaUuM HarpyxeHuii OT 1onacTu U B Hanpas/ieHUU, NeprneHavKyIspHOM K NPOAObLHON ocu

Mpu cTaTM4eckoM UCMbITAHUN N UCMbITAHUM Ha YCTasIoCTb pe3ynbTaTbl 60/ee NpefcTaBuTeNbHbI, KOrga NPUMEHSoT
KOMOMHALMIO HarpyXeHWin OT nonactyu 1 B HanpaB/ieHUW, NeprneHAnKyIAPHOM K NpoAosbHOM ocu. MNMPUMEHAS TOMIbKO Ha-
rpy>XeHne OT /I0NacTu Un TOMbKO HarpyxeHue 8 HanpasfieHUW, NepneHanKyNsapHOM K NPOAOSIbLHOW OCKu. pe3ynbTupyloLlee
HanpsbkeHve 1 gedopmaums U/mMnNn cTeneHb NOBPEXAEHWS B HEKOTOPbIX 06N1acTsax 6yayT HUXe, YeM LesieBble 3HaYeHUs
(cm. npunoxeHue C).

E.5 PaguasibHble Harpysku

PaananbHble Harpysku Ha sionactu paGoTarolleli YCTaHOBKM BO3HMKAKOT M3-3a FPaBUTALMOHHBIX U LEHTPOBEXHbIX
cun. Kak npaBuio, HanpsbkeHne, co3gaBaeMoe pagnasibHbIMU CUnamm, HeGo bLUoe.

E.6 TOPCUOHHBbIE Harpy3ku

3HayeHne TOPCUOHHbIX PacyeTHbIX Harpy3oK yYuTbIBalOT B MUCMbITaTesIbHOM Harpyske. EC/iM TOPCUMOHHbIE Harpysku
3HaYMMbl AN KOHCTPYKLMM NONAcTW, TO X BK/KOYAKOT B NporpamMMy ncnbitaHumii (cm. 10.1.6.3).

Brnarogaps TOPCMOHHBLIM Harpy3kam, NMPUIOXeHHas AByxoceBasi Harpy3ka 6yaeT 8 60/blueil CTeNeHNn COOTBETCTBO-
BaTb peaslbHOW cuTyaumu, 4Yem ogHooceBas. [/17 TMMOBOWM NONacT Harpyska OT fIoNacTv U pe3y/ibTUPYHOWMIA MOMEHT
CMelleHnA BAOJIb pasmaxa /lonacTn co3faloT TOPCUOHHYKO Harpysky, KoTopas yBe/in4MBaeTcs K KOMesilo. 3TO COOTBeT-
CTBYeT peasibHbIM YC/IOBUAM 3KCrayatauun.

E.7 YcnoBus okpyxatouleri cpegbl

YcnoBusi okpyxatoLleli cpeabl Npy UCAbITAHUN OT/INYAKOTCA OT MPOEKTHbIX TpeboBaHWA. 3TN YCMOBUSA BK/IOYAKOT B
cebs crenymolee:

* B/TAXXHOCTb:

- KonebaHus Temneparypbl:

* Y®-usnyyeHue,

- CTapeHue;

* Ha/Muune oonei;

e arpeccuBHble cpeabl.

BnsiHne okpyxxatoller cpefbl y4UTbIBalOT NpU onpeaeneHnn ycrnoBuii NCMbITaHUA.

E.8 CneKTp yCTa/IOCTHO Harpysku 1 nocriefoBaTelbHOCTb

McnbiTaHWe Ha yCTasloCTb MPOBOASIT YCKOPEHHbIM MeToAO0M, B MpoLecce KOTOPOro JsionacTb rnogsepraeTcs gocra-
TOYHOW YCTaJ/IOCTHOW Harpy3ke B pa3yMHblli nepunog BpemMmeHun (cm. 9.4 n npunoxeHune C).
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MpunoxeHne F
(cnpaBo4yHOE)

BnusiHne 60MbLIMX MPOrMGOB U HanpaB/ieHUs Harpy3Ku

Bosbluve Nporvébl fIoNacT BO BPEMSI UCMbITaHUSI BbI3bIBAOT M3MEHEHVE HanpaB/IEHUsI Harpy3ku Npu ee yBesnye-
HUW. OrpaHUYEHHOE PaCCTOSIHUE MeXAy TOUKOW MPWIOXKEHUsI Harpy3ku U TOYKOW 3aKpensieHUsi MonacTy MOXeT NMPUBECTU K
TOMY, YTO Yrofl HarnpaB/IEHUs1 HArpPy3Kn ByeT MeHSATbCS. VI3MeHeHWe yria NprBeaeT K M3MEHEHNIO MOMEHTa CUMbl B /1060iA
TOUKe Mexay KOMEsSIEM U TOUKOI NPUIOXKEHNS Harpy3ku. 3TOT achheKT CXxemaTMUHO NMoKasaH Ha pucyHke F.1.

1 — dovKcupoBaHHa* ornopa: 2 — MJIe40 MOMEHTA MOJTHOM HarpysKn: 3 — TouKa NPUIOXKEHUSI HArpPy3Ku:
4 — nonoxeHune 6e3 Harpymm

PUCyHoOK F.1 — B/iusiHne NpuIoXeHHbIX Harpy3oK Ha Aed)opmaLmio 1 yrioBoe UCKPUB/IEHWE flonacTtu

B cnyvae, Korga Hanpas/ieHue npuiaraemMoli Harpy3ku He rnepecekaeT OCb YNPYrocTu Jionactv, B TOYKe MpPUsIoxXe-
HWUS Harpysky co3faeTcs AOMOSHUTENIbHbIA MOMEHT (CM. PUCYHOK F.1). 3TOT MOMEHT MOXET Takke C03/aBaTb JIOKa/IbHYH
Harpysky Ha NoBepXHOCTb JIOMNaCTV Yepe3 OCHACTKY.

Onopbl, HarpyXeHHble HeneprneHAMKY/ISPHO K OCW JIoNacTi, NPy BbICOKOW Harpyske MOryT MpocKa/ib3biBaTb U3-3a
TaHreHUmasbHbIX CU (CM. f,Ha pUcyHke F.1). UTO MOXET NPUBECTM K AOMNOSHUTE/IbHOW Neperpy3ke KOHCTPYKLMK JIoNacTy.

YBesimueHne Touek MPUIOXKEHUS HArpysku AOMYCKaeTcs MCMOoMb30BaTb A1 MUHUMU3AUMM He6NaronpusaTHbIX YCIo-
BUli HarpyxeHusi, 0CO6eHHO B 06/1aCTW BbICOKMX Harpysok. CnegyeT yaenuTb BHUMaHWe KpPernseHuto ornop, Y4Tobbl yMeHb-
LWUNTb BAIUSIHNE OCHACTKM.
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Mpunoxexne JA
(cnpaBouyHOE)

CBefleH1s1 0 COOTBETCTBUM CCbIIOYHbIX HALMOHAIbHBIX U MEXIoCyapCTBEHHbIX
CTaHAapTOB MeXAyHapoAHbIM CTaHAapTaM, UCMNO/Ib30BaHHbIM B KAYECTBE CCbISTIOYHbIX
B MPUMEHEHHOM MeXAyHapoA4HOM CTaHAapTe

Ta6bnnua JAN
0O603HavYeHne CCbIJTOYHOTO
CTteneHbl O603Ha4YeHe U HAaMMEHOBaHME CCbIJTOYHOIO
HaunoHa/lbHOr O,
COOTBETCTBMUA MeXxyHapoaHOro ctaHgapTa
MeXrocygapCcTtBeHHOro ctaHgaprta
FOCT NCO/M3K 17025—2009 IDT ISO/IEC 17025:2005 «O6Lme TpeboBaHs K KOMNETEHTHOCTU UC-
NbiTaTeNbHbIX U KA/IMGPOBOYHBIX 1abopaTopuiny
FOCT p 54418.1—2012 MOD IEC 61400-1:2005 «Cuctembl TypboreHepaTopHble BETPOBbIE.
(M3K 61400-1:2005) YacTb 1. TpeboBaHUs K KOHCTPYKLUN»
FOCT P 55589—2013 MOD IEC 60050-415:1999 «MexayHapOoAHbI 3/1eKTPOTEXHNYECKNTA
(M3K 60050-415:1999) cnoBapb. YacTb 415. BeTporeHepaTopbi»
FOCT P NCO 2394—2016 IDT ISO 2394:1998 «OCHOBHbIE MPUHLMMbI HAAEXHOCTN KOHCTPYKLMIA»

MNpymevaHne — B HaCTOF-IlJJ,eI‘/II Taﬁnmue MCNoJib30BaHbl cregyrouine yCcsioBHble 0603HayYeHNs1 CTEMNEHN Co-
OTBETCTBUA CTaHAAPTOB!

¢ IDT — nAeHTUNYHbIE CTaHAapThI;

« MOD — moanduumpoBaHHble CTaHOapThl.
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MpunoxeHne b
(cnpaBo4yHOE)

ConocTaBfieHre CTPYKTYpbl HACTOSILLEro cTaHaapTa
CO CTPYKTYPOIi NPUMEHEHHOTO B HEM MeXAyHapoAHOro ctaHaapTa

Tabnuua 0B.1

CTpyKTypa HacTosiLLero ctaHaapTa

CTpyKTYpa MexzyHapoaHoro ctaHgapTa
IEC 61400-23:2014

1 O6bnacTb NPUMEHeHUS

1 O6bnacTb NPUMEHEHNS

2 HopmMaTtmnBHbIe CCbIJIKU

2 HopmaTtmnBHbIe CCbIJIKU

3 TepMuHbI, onpegeneHns n 0603HayYeHns

3 TepMuHbI 1 onpeeneHns

4 Cnctembl KoopauHaT

4 O603HaYeHNsA N CUCTEMbI KOOpPANHAT

5 O6Lme NpUHLMnbI

5 O6Lme NpUHLMnbI

6 [JokyMeHTauus 1 npoLeaypbl UCMbITaHWiA

6 [oKyMeHTauus 1 npoLedypbl UCTbITaHN

7 Nporpamma 1 naaT UcnblTaHWi

7 MNporpamma v nnaHbl UCNbITaHNA

8 KoahdpmmeHTbI Harpyskum

8 KoahdpummeHTbI Harpyskm

9 OnpepfeneHre UCMbITATENIbHOW Harpysku

9 OnpepfeneHvie UCMbITATENIbHOW Harpysku

10 VcnbiTaHusa

10 VcnbiTaHusa

11 OueHkKa pe3y/ibTaToB

11 OueHKa pe3y/ibTatoB

12 TpeboBaHUs K MPOTOKOIaM

12 TpeboBaHUs K MPOTOKOIaM

MpunoxeHne A PykoBogslme MpUHLMNbI HeO6X0ANMOCTM
NOBTOPEHUS] CTATUYECKOrO WCMbITAaHUS U UCMbITaHUS Ha
yCTa/I0CTb

MNpunoxeHrne A PykoBoasime NpUHUMMIbI HEOGX0AMMOCTU
NOBTOPEHUS] CTATUYECKOrO WCMbITaHUS U UCMbITaHUS Ha
yCTa/I0CTb

MpunoxeHne B O6nactu ncnbitTaHui

MpunoxeHne B O6nactn ncnbitTaHuii

MpunoxeHue C OnpefeneHve NCNbITaTeNIbHOW Harpy3ku

MpwunoxeHune D OnpegeneHve UCMbITaTeNIbHOW Harpy3ku

MpunoxeHne 0 OnpegeneHne 4ucna UUKIOB Harpysku
Mpuv UCNbITaHUU Ha YCTasI0CTb

MNpunoxeHne F OnpegeneHve 4ucria UUKNOB Harpysku
npuv UCNbITaHUU Ha YCTasI0CTb

MpunoxeHne E Pa3snuuve mexay pacyeTHOW M ucnbiTa-
Te/IbHOW Harpyskammu

MpunoxeHne E Pasnuuve mexay pacyeTHOW WM ucnbiTa-
Te/IbHOW Harpyskammu

MpunoxeHne F BnusiHue 60MnblUMX MPOrm6oB M Hanpas-
NeHns Harpysku

MpunoxeHne C BnusiHne 60nblIMX NPOrvMéoB M Hanpas-
JNIeHNs Harpyskun

MpunoxeHne OA CeBefeHMA O COOTBETCTBUU CCbISIOYHbLIX
HaUVOoHaIbHbIX U MEXIoCyapCTBEHHbIX CTaHAapTOB MeX-
OyHapoAHbIM CTaHfapTam, WUCMOJ/Ib30BaHHbIM B KayecTse
CCbI/IOYHbIX B MPUMEHEHHOM MeXAYHapoAHOM cTaHgapTe

MpunoxeHne OB ConocTtaBfieHNe CTPYKTYPbl HacTOALLEro
cTaHgapTa CO CTPYKTypOW MPYMEHEHHOTO B HEM MeXAy-
HapofHoro ctaHgapra
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YK 621.311.24°534.6:006.354 OKC 27.180

KnioueBble c/loBa: BO306HOB/SIEeMast SHepreTuka, BETPOIHepreTuka, yCTaHOBKM BETpO3HepreTuyeckme, nosni*
HoMacLUTabHble UCTIbITAHUS Ha MPOYHOCTb, UCMbITaHWSA NlonacTei poTopa
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