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MNpepgnucnoBne

1 NOATOTOB/IEH ®oHAOM MHPACTPYKTYPHbIX 1 06pa3oBaTesibHbIX nporpamm (Fpynna POCHAHO) u
depepanbHbIM FOCYAAapCTBEHHLIM YHUTApHbLIM NpeanpusaTueM «BcepoCcCUWCKUA HayyHO-uccnenoBaTenbCKui
WHCTUTYT cTaHgaptu3auynum un ceptugukaynm B mawmHoctpoeHun» (BHUMHMALL) Ha ocHOBe COBCTBEHHOTO
nepeBofa Ha pycckuii A3blk aHT10SA3bIYHON Bepcumn cTaHgapTa, ykasaHHOro B MyHkTe 4

2 BHECEH TexHuyecknm KkomuteToM Mo ctaHgaptusaumm TK 016 «DnekTpoaHepreTnka»

3 YTBEPXAEH N BBEAEH B ,£I,EI7ICTBI/IE Mpukazom PenepanbHOro areHTCTBa MO TEXHUYECKOMY pe-
rynivposaHuio n metponorum ot 29 mapta 2019 r. Ne 116-cT

4 HacTtoawui ctaHgapT aBnseTca MoAM(UUMPOBAHHBLIM MO OTHOLWEHWNIO K MEXAYHAPOAHOMY CTaHAapTy
M3K 61400-23:2014 «BeTpoaHepreTnyeckme yctaHoBku. YacTb 23. NMonHomacwTabHble ucnbliTaHusa nona-
cTeli poTopa Ha npoyHocTb» (IEC 61400-23:2014 «Wind turbines — Part 23: Full-scale structural testing of
rotor blades», MOD) nyTemMm BHECEHUA TEXHUYECKUX OTKIOHEHW, 06 BbSACHEHNE KOTOpPbIX NPUBEAEHO BO BBEAE-
HUM K HACToAWeMy cTaHdapTy.

HanmeHoBaHWe HacTofAwero craHgapta M3MEeHEeHO OTHOCWUTE/IbHO HaMMeHOBaHUSA yKa3aHHOro mexay-
HapoAHOro ctaHgapTa Ansa npuBepeHus B cootseTcteme ¢ FTOCT P 1.5—2012 (nyHKT 3.5).

CBefleHNa 0 COOTBETCTBUWN CCbIJIOYHbIX HALNOHAaIbHbIX U MEXIOCYyAapCTBEHHbIX CTAHAAPTOB MexXxAayHa-
poOAHbIM CTaHAapTaM, MCMNO/Ib30BaHHLIM B KAYECTBE CCbIZIOYHbIX B MPUMEHEHHOM MEXAYHapOoAHOM cTaHAap-
Te, NpMBeAEHbl B 4ONONHUTENBHOM NpuaoxeHnn OA.

ConocTaB/ieHMe CTPYKTYpbl HACTOSILWEro ctaHfapta Co CTPYKTYpOli NPUMEHEHHOr0 B HEM MeXJAYyHapona-
HOro cTaHgapTa NpuBeAEeHO B AOMOJSIHATE/IbHOM NpunoxeHun b

5 BBEAEH BIEPBbIE

6 HekoTopble a/1eMeEHTbl HaCTOALLEr0 cTaHgapTa MOTYT 6biTb 06bEKTAMM NaTEeHTHbIX NpaB. MexayHa-
pofHas afekTpoTexHuyeckas komuccusi (MIK) He HeceT OTBETCTBEHHOCTU 3a YCTAHOBJ/IEHME MOA/MHHOCTU
KaKMX-Nm6o nam BCcex TakMx NMaTEeHTHbIX Npas

MpaBuna NPMMEHEHNs1 HACTOSLWEro cTaHgapTa ycTaHoBNEeHbl B cTaTbe 26 ®degepanbHOro 3akoHa
oT 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTu3aumm B Poccuiickoin depepaynun». MHpopmaunsa o6 uns-
MEHEHNAX K HACTOSLLLEMY CTaHAapTy Ny6MkyeTCcs B eXerogHom (no cocTOsAHUIO Ha 1sHBapsa TEeKyWero
roga) uHpopmauMoHHOM yKasaTene «HauuoHanbHble CTaH4apThi», a ouynanbHblii TEKCT W3MEeHeHWul
M MONPaBOK — B €XeMeCA4YHOM WH(OpPMaLMOHHOM ykazaTesne «HauuoHanbHble cTaHfapThi». B cnyvae
nepecmoTpa (3aMeHbl) WA OTMeHbl HACTOSWEr0 cTaHjapTa cCooTBeTCTBYyKLLee yBegoMeHne bygeT
ony6/MKOBaHO B 6nmxalillemM BbIMYCKE €XeMeCsiHHOro WMHgpopMauMoOHHOro ykasaTens «HauuoHanbHble
cTaHgapThbi». CooTBeTCTBylWas MHopMmauns, yBeLOMIEeHNe U TEKCTbl pasMmeliarnTCca Takke B WH-
hopmaLMOoHHON cucTeme 0o6LLEro Nob30BaHNSA — Ha oduunanbHoM caiTe defepasbHOro areHTCcTBa no
T EexHUYeCcKoMy perynpoBaHuio U MeTposiornm B ceTu MHTepHeT (www.gost.ru)

© CtaHpapTuHdopm, odpopmneHune, 2019

HacTosiwuii ctaHgapT He MOXeT 6biTb MNOMIHOCTHLIO WM YaCTUYHO BOCMPOM3BEEH, TUPAXUPOBaH 1 pac-
NpoCTpaHeH B KayecTBe ohuLManbHOIO U3gaHus 6e3 paspeweHua defepanbHOro areHTCTBa No TEXHUYECKO-
My perysimpoBaHui 1 MeTposioruu
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BBepneHne

Nlonactn poTopa BETPO3HEPreTMYecKoli yCTaHOBKM paccMaTpuBaloT Kak OAMH U3 Hanbosnee KPpUTUUYECKUX
KOMMNOHEHTOB CUCTEMbl. B HacToswem cTaHfapTe onpegesieHbl Tpeb6OBaHMA NPOYHOCTHbLIX MOSIHOMacwTab-
HbIX UCMbITAHWUI, CBA3@HHbIX C NOATBEPXAEHUEM COOTBETCTBMSA sionacTeil, a Takke MHTepnpeTaunsa n oueHka
pe3ynbTaTos.

Ocobble MeToAbl MW HACTPOWKM UCMbITAHUA He TPebylTCA WX OHW BK/KOYEHbl B MeTOoAbl NOJIHOMAac-
WTabHOro McnbiTaHua nonacTtei.

Tpe6oBaHMA K UCNbITAHMSAAM MO ONpefesieHNI0 NapamMeTpoB U XapakTepUCTUK nonacTeil BKAKYEHblI B Ha-
CTOAWMNA cTaHfapT C Uenblo NOATBEPXAEHUA HEKOTOPbIX XU3HEHHO BaXHbIX NPeAnolOXeHUn, BHOCUMbIX Ha
cTafun npoekta v NPUMEeHAEeMbIX B Ka4eCTBe UCXOLHbIX NapamMeTpoB AN pacyeTa MPOEKTHbIX Harpysok.

No6ble TpeboBaHMa cTaHgapTa MOTyT GbiTb 3aMEHEHbl UHbIMK, ec/in 6yaeT 4OCTOBEPHO NOATBEPXAEHA
6e30NacHOCTb CUCTEMBbI.

Mogndukayunsa HacTosdwero craHhaprta NO OTHOWEHUIO K MexAyHapogHoMmy cTaHgapTty M3K 61400-
23:2014 ocyuiecTB/ieHa NyTemM BHeECEHWUA crefyllWmnx TEXHNYECKUX OTKAOHEHWN:

- UCKNKOYEHbl TEPMUHbLI N 0603HAYEHNs, HE NPUMEHEeHHble B TekcTe M3K 61400-23:2014;

- WCKYEeHbl rpeyeckme cumMmBosibl (4.2) 1 0603HaAYeHNA UHAEKCOB (4.3) B CBA3U C TEM, YTO NOACHEHUA K
HUM MpuUBeLEHbl B COOTBETCTBYHLLMX NYHKTax cTaHgapTa;

- TEPMUWHbI NpuBeAeHbl B anaBnTHOM nopsigike B COOTBETCTBMU € TpeboBaHmaAmn FOCT 1.5—2001;

- NPUNOXEHNA NpuBefeHbl B NOpPsAAKe CCbIJIOK HAa HUX B TEKCTe cTaHjapTa B COOTBETCTBUU C TpeboBa-
Huamun FTOCT 1.5-2001;

- 13 npunoxeHusa F ncknwoyeHa tabnuua F.1, nosTtopsawwas tabnuuy 1, npuBegeHHy B nyHkTe 8.3.2;

- aneMeHT «bnbnunorpadma» MCkIYEH B CBA3N ¢ oTMeHOoW IEC 61400-22:2010 «BeTpoaHepretTnyeckne
yCcTaHoBKMW. YacTb 22. VicnbiTaHMe Ha COOTBETCTBME U cepTUdUKaumna».



FOCT P 54418.23—2019
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HALULWOHAMNDBbHLBINR CTAHOLAPT POCCUWMUCKOMN PEOLEPALNMN

Bo3ob6HoBNAsAAeMasa aHepreTunka. BeTpoaHepreTuka
YCTAHOBKW BETPOSHEPIETUYECKWE
YacTb 23

MonHomacwTabHble UCNbITaHUSA nonacTen poTopa Ha NPOYHOCTb

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

Jata BBegeHna — 2019—12—01

1 O6nactb NpPUMeEHeHUsA

HacTtoawwnin ctaHgapT yctaHaBnvBaeT Tpeb6oBaHWA K YC10BUSM U NPOBEAEHNI0 MOTHOMACWTabHbIX uc-
NbITAHWA nonacTei poTopa Ha NPOYHOCTb BETPOIHEPreTMYeCKMX yCTAHOBOK (fanee — ycTaHOBKMK), o6paboTke
N OUueHKe MOoNyYeHHbIX pe3ynbTaTtoB. OCHOBHOM acnekT UCMNbITaHWA CBSA3aH C OLEHKON LLeNOoCTHOCTMN NonacTu.

HacTtoawwnin ctaHgapT ycTaHaBAuBaeT crefylowmne BuAbl WCNbITAHWA: cTaTuyeckme, Ha YCTanocThb,
cTaTMyeckme nocne MUCNbiTaHWA Ha yCTanoCTb W UCMbITAHUA, onpejenswue gpyrne napaMmeTpbl U Xxapakre-
pucTUKM nonacTteli, noAgTBepxXxaawlmne ¢ NnpuemneMbliMm ypoBHEM AOCTOBEPHOCTU, YTO BCE /l0ONACTU AAHHOrO0
Thna COOTBETCTBYIT 3afaHHbIM TpeboBaHNAM.

TpeboBaHuA, Heob6xoAuMble ANSA OoNpefesieHUs napaMmeTpoB WCNbITaHWin nonacteli, — no FOCT P
54418.1. NcnbiTaTeNbHble HArpy3kn paccumTbiBaloT B 3aBUCMMOCTM OT mMaTepuana nonacTei.

HacToAawmnin ctaHgapT He pacnpocTpaHseTCsA Ha OUEeHKY pacyeTHbIX HAarpy3oKk Mo OTHOLWEHWUI K dakTu-
YEeCKUM Harpyskam Ha yCTaHOBKW.

B HacToflweM cTaHfapTe paccMOTpeHbl NofHOMacwWwTabHble UCNbiTaHWA nonacTein ropM3oHTaNbHO-0Ce-
BbIX YCTAHOBOK, U3rOTOB/IEHHbIX U3 KOMMO3ULMOHHbLIX Marepuanos, TeEM He MeHee 3HauyuTesibHaa 4YacTb Tpe-
60BaHUIi cTaHgapTa NnpuMeHumMa K NobbiM KOHUrypaumam, pasmepam U matepuanam sonacTei.

2 HopmaTBHbIe CCbI/IKN

B HacToAweM cTaHgapTe UCNoNb30BaHbl HOPMATUBHbLIE CChIJIKU Ha criefylolwme cTaHAapThl:

FTOCT NCO/M3K 17025 O6uwune TpeboBaHMA K KOMNETEHTHOCTU MUCNbITATENbHbLIX U KaIMOPOBOYHbIX Na-
6opaTopuii

FOCT P 54418.1 (M3K 61400-1:2005) Bo3obHoBNnsAemas aHepretuka. BeTpoaHepreTnka. YCTaHOBKN Be-
TpoaHepreTuyeckne. Yactb 1. TexHunyeckne tpeboBaHmsa

FOCT P 55589 (M3K 60050-415:1999) MexAyHapoAHbI 31eKTpoTeXHNYecknii cnosapb. Yacte 415.
YcTtaHOBKM BeTpoaHepreTnyeckme. CUCTEMbl TEHEPUPOBAHUSA 3/IEKTPO3HEPTUN

FTOCT P NCO 2394 KoHCTpyKuun ctpoutenbHble. OCHOBHbIE NMPUHLUUMNbI HAAEXHOCTHU

MpumeuyaHune — [MpK NOMb30BAHNN HACTOALMM CTaHAAPTOM LieN1ecoo6pasHo NPoBepPUTL AECTBUE CCbINIOYHbIX
CTaHAapTOB B MHOPMALMOHHON cMcTeMe 06LLEr0 NOMb30BaHNA — Ha OoMUMa/IbHOM caiiTe ®eaepanbHOro areHTCTBa no
TEXHUYECKOMY PerysimpoBaHuto 1 MeTPOsIOrnn B CETU VIHTEPHET WU MO eXerofHoMy MHGOPMaLMOHHOMY yka3aTento «Ha-
LUMOHa/bHbIE CTaHAAPTbI», KOTOPbI OMy6/IMKOBAH MO COCTOAHMIO Ha 1 AHBAps TEKYLLEero rofa, v rno BbiMyckam exemecsiy-
HOTO MHDOPMALMOHHOTO yKasaTens «HauuoHanbHble CTaH4apTbi» 3a TEKYLUWA rof. Ecnu 3aMeHeH CCbIoYHbI CTaHaapT,

M3paHne oduymanbHoe
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Ha KOTOpbI faHa HeAaTUPOBaHHAs CCblfKA, TO PEKOMEHAYeTCs MCMoMb30BaTh AECTBYIOLLYI0 BEPCUIO 3TOT0 cTaHAapTa
C Y4eTOM BCEX BHECEHHbIX B laHHY0 BEPCUI0 M3MEHEHWI. ECIM 3aMeHeH CCbIfIOYHbIA CTaHAapT, Ha KOTOPbIA AaHa AaTu-
poBaHHas ccblfika, TO PEKOMEH/YETCs MCMOo/b30BaTh BEPCUI0 3TOr0 CTaHAapTa C yKasdaHHbIM Bbille rOf0M YTBEPXAEeHUs
(NpuHsTKS). ECnv nocne yTBepXAeHWsl HACTOsILLIero cTaHaapTa B CCbI/IOYHbIV CTAHAAPT, Ha KOTOPLINA faHa AaTMpoBaHHas
CCblfIKa, BHECEHO M3MEHEHWE, 3aTparBaioLlee NosIoKEHNe, Ha KOTOPOE AaHa CChifiKa, TO 3TO MOJIOXEHNE pekoMeHayeTcs
NpUMEHSATL 6e3 yuyeTa AaHHOTo M3MeHeHUs. ECM CCbINoYHbIV CTaHAapT OTMEHeH 6e3 3aMeHbl, TO NMOSIoKeHUe, B KOTOPOM
[laHa CCbIfIKa Ha Hero, PekoMeHAyeTCs NPUMEHATb B YacTW, He 3aTparmealoLLeit 3Ty CCbifky.

3 TepMuHbI, onpeaeneHns N 0603HaYEHNS

3.1 B HacTodAweM cTaHfapTe npuMeHeHbl TepMuHbl o TOCT P 55589, a Takxe cnegywuwme TEPMUHLI C
COOTBETCTBYOLWUMYN ONpPefeieHNaAMN:

3.1.1 pechopmaunsa: MiameHeHne reoMeTpuyecknx pasmepos u/mnu cdopmbl obpasya nosg Aencreuem
Harpysku.

3.1.2 gnana3oH Harpy3ku: 3HavyeHNAa MaKCUMasibHbIX pacyeTHbIX Harpy3ok BO BCeX HamnpaB/ieHUAX u
NOJIOXEHNAX /IONACTH.

3.1.3 xecTKoCTb: OTHOLWEHNEe NpunaraeMoin Harpy3ku K Bbi3biBaemoil et gedopmanum ynpyroro tena.

3.1.4 ncnbiTaHMe Ha ycTanocTb: cnbiTaHne, NpuM KOTOPOM K 06pasuy npusararT Harpysky C NOCTOSIH-
HOW UM UMKNNYeCKOol aMNanTynoN.

3.1.5 ncneiTatenbHan Harpyska: Harpyska npu ncnbiTaHuu.

3.1.6 ucnbityemasa ob6nactb: O6nacTb UCNbITYEMOro 06beKTa, K KOTOPOW NpuaoxeHa 3ajaHHas Ha-
rpyska.

3.1.7 komenb nonacTtu: YacTb nonactu, cnyxauas ANa coefAMHEHUs nonacTtu co CTynuuei rnaBHOMO
Bana.

3.1.8 Kpy4deHue: ViameHeHne popMmbl 1oNacTn, XxapakTepusytoLw,eecqa NOBOPOTOM MNOMNEPEYHOro cevyeHuns
BOKPYr NpOA0/IbHON OCK.

3.1.9 Harpyska C nepemMeHHOW amnauTygol: Harpyska C nepeMeHHbIM 3HaYeHnem W/MUAn LuKany-
HOCTbO AManasoHa.

3.1.10 HakonneHHas ycTanocTb: [pouecc NOCTENEHHOrO0 HaKOM/EHNA NOBPEXAEHWUA nog AeicTBUEM
npunaraeMoii Harpysku.

3.1.11 HanpaB/ieHUe B NJIOCKOCTU: HanpaBneHue, NnepneHanKyIapHOEe K I0KabHON XopAe 1 nonepey-
HOli ocu nonacTu.

3.1.12 HanpaBneHne K KpoOMKe: HanpaBneHue, napanfiesbHoe N0KanbHON xopae.

MpnmevyaHne — HanpassieHne K KpOMKe npefcTaB/ieHO Ha pucyHke 1.

3.1.13 HanpaBJ/ieHWe OT sionacTu: HanpaBreHue, NepneHANKYNsApHOE K OCUM Hecylieli MOBEPXHOCTHU
Heae@OpPMUPOBAHHON NnonacTu.

MpnmeuvyaHne — HanpassieHne K KDOMKe npefcTaB/ieHO Ha pPUCyHKe 2.

3.1.14 HanpaBneHue No pa3maxy: HanpaBneHue, napannenbHoe NPoAOSbHOW OCKU NnonacTu.

3.1.15 ocHacTKa: [leTanb Win ycTponcTBO AN NPUMOXEHUSA HArpy3ku UanM kpenneHus obpasua.

3.1.16 ocb ynpyrocTtu: JIuHua no gnuHe nonactu, BAOSMb KOTOPOWN mpuaaralT nonepeyHbie Harpysku,
cosfarwlime ToNbKo n3rnb 6e3 co3faHus KpyTAaWero MoOMeHTa B Kakol-nm60 yactu nonacTu.

MpunmeuyaHne — OBGLIYHO OCbK YNPYrOCTW CYUTAKT NIMHUIO, NPOXOASILLYI0 Yepe3 LEeHTP YNpYyrocTu Kaxpaoi cek-
umn. 310 onpefeneHne HENPUMEHUMO A1a nonacteil ¢ NOBOPOTHO-U3rMBHOW MydqITOIA.

3.1.17 noacucTtema nonacTtu: NHTerpupoBaHHasa cuctema 3/1IEMEHTOB, BbINOSIHALWMUX ONpefesieHHble
MYHKUMN B KOHCTPYKLMK fonacTtn (HanpuMmep, cucTeMa 3awuTbl OT BO3ropaHusa, aspojuHamuyeckas cucrtema
TOPMOXEHUSA, nogcmucTteMa KOHTPOSA, NogcUcTeMa aspoLMHAMMNYECKOrO ynpaBieHusa U T. 4.).

3.1.18 nonHomMacwTabHoe McnbiTaHne: cnbiTaHWe peasibHOW N0ONacTU UAN ee yacTu.

3.1.19 nocTOosHHas amMnAnTyaa Harpy3ku: Limknunyeckaa Harpyska € 3afaHHON NOCTOSSHHOW aMNAWTy-
LOWA (MNn cpeAHUM 3Ha4yeHMeM) NpU UCMbITAHUU Ha yCcTanocTb.

3.1.20 npegBapuTenbHbIi N3rn6: KpuBusHa B HanpaB/ie€HUM OT NJIOCKOCTW /IONACTU B HEHATPY)XXEHHOM
COCTOSAHUMN.

3.1.21 npuBopg: YCTPOWCTBO ynpaB/ieHUsa MOCTOAHHOW UM NEepeMEeHHON Harpy3koi n nepemMel,eHnem.

3.1.22 npofoNnbHbIA M3rMb6: HectabnnbHOCTb, XapakTepnsyemas He/IMHeNHbIM yBennyeHmem nporuba
N0CKOCTM N0MACTU C U3MEHEHWEM CXUMAILLEen Harpysku.

2
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3.1.23 pacuyeTHasa Harpyska: BbigepxuBaemas nonacTbio Harpyska € y4eTOM YacTHbIX KO3 duuneH-
ToB 6e30nacHoCTH.

3.1.24 cmeuweHne nonactu: CMel,eHMe B HanpaB/ieHUN, napasanesibHOM MOCKOCTU Hecylieil noBepx-
HOCTM M NepneHAuKyNApHOM K MPOAONbHONM OCU HefedOpPMUPOBAHHON NonacTu.

MpumeuyaHune — CmelleHMe nonacT NPeACTaB/NEHO HA PUCYHKE 2.

3.1.25 cob6cTBEeHHadA yacTtoTa: YacTtoTa CO6CTBEHHbLIX KOsle6aHnin ynpyroii CMCTEMbl MOC/Ae HavyasbHOro
BO3MYLLEHUSA.

3.1.26 cTaTMuyeckoe ucnblTaHne: VcnbiTaHne C NPUOXKEHWEM OLHOrO UWKAa Harpy3ku 6e3 npossre-
HUA gUHaMmmnyeckux adpekTos.

3.1.27 cTpenoBuAHOCTbL: KpuBM3Ha nonacTtu B MAOCKOCTW CMeLEeHUs Nonactu B HEHArpy>XXeHHOM co-
CTOAAHUN.

3.1.28 xoppa: OTpes30K NPAMOW, COEAVHALWMNA NepesHIOn M 3a4HIOK KPOMKM fonacTu U nexawnin B
paccmaTtpuBaemMoOM CeYeHUN.

3.1.29 yeneBas Harpyska: PacyeTHasa Harpyska, sBaslanca Hannyywel B kKa4eCcTBe UCMbITATENbHOMN.

3.1.30 yacTHble KO3 PunUMeHTblI 6e3onacHoCcTU: KoadppuuneHTbl, NPUMEHAEMbIE K HArpyskam u co-
NpoTWBMEHUID MaTepuana, Ansa pacyeta NOrpPewHOCTU U3MEPEHHbIX BENUYNH.

3.2 B HacToflWeM cTaHfapTe NPUMEHEHbI creayrume o603HaYeHUA:

Fa— ycunune casura B nN10CKOCTU (KOOPAMHATbLI XOPAbl);

Fb— ycunune casura Kk kpomke (KoopauHaTbl XopAbl);

Fc— ycunune casura no pasmaxy (KoopanHaTtbl XOpAbl);

Fx— ycunue caBura ot nonactu (KoopAuHaTbl r1aBHOro Bana);

Fy — ycunue cgBura onepexeHusa-sanasgbiBaHna (KOOpAUHaTbLl F1aBHOro Bana);
Fz — ycunnue cpBura no pasmaxy (KoopAuHaThl rnaBHOro Basna);

Ma— KpyTAawnii MOMEHT K KpoMKke (KOOpAWHATbl XOpAbl);

Mb — KpyTSALWMWA MOMEHT B M1IOCKOCTU (KOOPAUHATbLI XOpAbl);

MC— TOpPCWOHHbIA MOMEHT nonacTtu (KoopAnWHaTbl XOpPAbl);

MX — KpyTAWMWA MOMEHT onepexeHusa-3anasabiBaHna (KoopAuHaTbl rMaBHOro Bana);
My — KpyTAWwmnii MOMEHT OT lonacTu (KOOpAMHaThbl FNaBHOrO Bana);

Mz — TOpPCMOHHbIA MOMEHT nonactu (KOopAWHaTbl FNaBHOrO Basna).

4 Cuctembl KoopauHat

Bo BpeMsi MPOYHOCTHbLIX UCMbITAHWUI MPUMEHAIOT ABE pas3/iMuHble CUCTeMbl KoopauHaT. CucTema Koop-
AVHAT, cBA3aHHasA C HanpaBNeHUeM /IoKaNbHOM XopAbl nonacTu, npuBeeHa Ha pucyHke 1. Cuctema koopau-
HaT, cBA3aHHasA Cc o6WMUM HanpaB/eHWeM MAIOCKOCTW [/TAaBHOTO Basa, NMpuUBefeHa Ha pucyHke 2.
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1 — TOPCWOHHBIV Yron; 2 — CMeleHne Nonactu; 3 — CMelleHre onepexeHns-3anasgpieanns, 4 — neopMupoBaHHas ocb f1onacTu;
5 — HepedgopMupoBaHHasi oCb 10NacTu

PucyHok 1— Cuctema KoopAuHaT XopAbl onacTu (B NAOCKOCTH, K KDOMKE)

MpumeuyaHue — PucyHok 1 aaeT nNpeAcTaBfieHNe O BO3AEWCTBMM HArpy3oK BAOMb W NEPNeHAUKYNSIPHO K /10-
Ka/lbHOIl XopAe nonacTtu.

1— cMmeLlleHne B HanpasneHuu, NepneHAnKyNspHOM K OCM Hecylleil NOBepXHOCTH HeaedOPMUMPOBAHHOW onacTu; 2 — CMeLleHne B Ha-
npasneHnn, napansiesibHOM N10CKOCTU Hecyu.l.ef/'l NOBEPXHOCTU U nepneHauKyapHOM K I'IpO,qOI'IbHOI‘/'I ocu He,qed)OpMMpOBaHHOVI nonacTtu,
3 — gedopmupoBaHHas ocb nonacTtu; 4 — HegedopMMpoBaHHasa OCb flonactu

PucyHok 2 — Cuctema KoopauHar rnasHoro sasia

MpumeyaHue — PUCYHOK 2 flaeT NpeAcTaB/ieHe O BO3L4ECTBMN HArpy30K BAOJb MIOCKOCTW [/TABHOTO Basa.
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5 O6wue NpuUHUMNbI

5.1 Uenb ncnbiTaHuA

Llenb ucnbiTaHMa nonacTu 3akfitoyaeTcs B NOATBEPXAEHWM C AOCTATOUYHbIM YPOBHEM [OCTOBEPHOCTU
TOro, YTO TUMN NonacTu, U3rOTOB/IEHHOW B COOTBETCTBUU C ONpefesieHHbIMU Tpe6OBaHWSAMU, COOTBETCTBYET
3afaHHOl HafLeXHOCTU B KOHKPETHbIX FPaHUYHbIX YCNOBUSAX, NONACTb COXPaHAET CNOCO6HOCTL BblAEpXNBaTb
Harpysku, a Cpok C/yX6bl COOTBETCTBYET pacuyeTHOMY 3HAUYeHWIo.

Mpu McnbITaHUAX ONpPeAensitoT napameTpbl U XapakTePUCTUKKM SIONacTU B UeNsx NoATBEpPXAeHUs oc-
HOBHbIX pacyYeTHbIX NPeAnofioXeHNt, BHOCMMbIX Ha CTAAUM NPOeKTa U MPUMEHEHHbIX B KAYeCTBE WCXOAHbIX
LaHHbIX NPU pacyeTe NPOEKTUPYEMOI Harpysku. McnbiTaHus NONacTy OXBaTblBalOT He BCe pacuyeTHble npej-
MOSIOXEHUS.

MonHoMacwTabHble UCNbITAHUS BbIMOMHAIT O4HOBPEMEHHO CO CTAHAAPTHLIMU MUCNbITAHUSAMU Ha orpa-
HUYEHHOM uucne 06pasLoB (MCNbITbIBAOT TO/ILKO OAHY WM ABE NoNacTh NPOEeKTUPYEeMOoro Tuna), no pesynb-
TaTamMm KOTOPbIX HEBO3MOXHO MOMyYUTb AOCTOBEPHYH MH(OpPMaLW0 O KayecTBe MPOM3BOLCTBA flonacTei.
YKa3aHHble UCNbITaHWS Aal0T BO3MOXHOCTb NOMYYNThb AOCTOBEPHYO MH(OPMaLWUio O TUNe onacTu, HO He Mo-
ryT 3aMeHUTb feTafbHblii Npouecc paspaboTKM MU CUCTEMY KOHTPO/S KayecTBa CepuiiHOro Npov3BOACTBA.
B npvBefeHHbIX B CTaHAApTEe WCMNbITAHUAX He MPEeAYyCMOTPEHbl MCNbITaHUA (PYHKLMOHUPOBAHUA MexaHu3ma,
6a30BOIl MPOYHOCTM MaTepuanos, a Takxe MoslydeHue AaHHbIX 41 NPOEeKTUpoBaHUsA nonactei u/mnm komno-
HEHTOB.

5.2 NMpepenbHble COCTOAHUA

Basoil gna 3ajaHusa UcnbiTaTeNbHbIX HArpy3oK SIBASieTCS BeCb KOMMJ/IEKC MPOEKTHbIX Harpy3ok Ha nona-
ctn no N'OCT P 54418.1 c yyeTom npuHuunoB HagexHocTn no NOCT P NCO 2394, onpepenawwmx npegenbs-
Hble COCTOSIHUSI M YacTHble KO3 ULUNEHTbI, KOTOpble NPUMEHAT AN AOCTMXEHUS COOTBETCTBYHOLWUX NpO-
€KTHbIX 3HauyeHuii. MorpaHNMYHOE COCTOSIHME — 3TO COCTOSIHME MPOYHOCTU U HArpy3ku, BAUSIOLWEH Ha Hee, 3a
KOTOPbIM MPOYHOCTb 6O/lee He COOTBETCTBYET MPOEKTHLIM TpeboBaHMAM. HYacTHbIli KO3 PUUNEHT oTpaxaeT
NOrpeLwwHoCTb U BbiGpaH Kak MUHUMYM U3 NpUHLMUNA HEOBXOAMMOCTM COGMIOAEHNS BEPOSITHOCTU AOCTUXEHUS
YPOBHSI HUXe MpefiefibHbIX 3HAYEHMWI NpOYHOCTU. JlonacTb MOABEPralT UCMbITAHUK, €cNu npegesibHoe co-
CTOSSHWE He AO0CTUTHYTO NpU BO3AENCTBUM Ha Hee UCNbITaTeNbHOW Harpy3kuM, COOTBETCTBYHLLEN NMPOEKTHON
Harpyske.

3afaHHaa ucnbiTaTeNbHasa Harpyska MOXET MpeBbilWaTb MPOEKTHYH AN yyeTa CAyyailHbiX BO3Aeii-
CTBUIA, HaNnpumep BAWSHUA OKpyXatlowelh cpefbl, NOTPEWHOCTN UCANbITAHUSA U OTK/TIOHEHWI NPU U3rOTOBIEHUN
nonactu (cMm. pasgen 8).

5.3 NMpaKTu4yeckne orpaHnyeHmns

Mpu npoBefeHUM WCNbITAHWS YUYUTbIBAOT MHOXECTBO OrpaHWYeHUin TeXHUYEeCKOro M 3KOHOMMWYEeCKOro
xapaktepa. HekoTopble Hanbosiee BaXxHble NMPUBEAEHbI HUXE:

- pacnpefgeneHue Harpysku Ha n10nacTb MOXeT 6biTb CMOLENNPOBAHO TO/MbKO NPUBGIN3NUTENBHO;

- Kak npaBui0, NPOBOAAT He 60/1ee OAHOr0 UCMbITAHUS;

- JonyckaeTcs UCMbITbiBATb OAHY WUAN HECKONbKO /lonacTei;

- HekoTOpble OWWNGKN TPYAHO onpeaennTsb.

B cBA3M C TeM, YTO OrpaHWYeHUs BAUSAIOT HA OKOHYaTesNbHble pe3ynbTaTbl OLEeHKM NpeAesibHbIX COCTO-
AHWNA, pe3ynbTaT UCNbITAHUA MOXeT OblTb HEOAHO3HAuYHbIM. pyU MHTepnpeTauuy pesynbTaToB crnefyeT yyu-
TbiBaTb, YTO N10NACTb A4NA UCNbITaHNA 6yfeT O4HOW M3 NepBbiIX B CEPUIIHOM NPOU3BOACTBE, YTO NMpeanonaraeTr
nocnegywuwytw moandgukauuto. /ltobbie He3HauynTeNbHbie MOAMMNKALUM MOTYT UCKa3UTb AJOCTOBEPHOCTb pe-
3yNbTaToB UCMbITAHUA (CM. NpuNoXeHue A).

5.4 Pe3ynbTaTbl UCNbITaHU

MpoekTHaa Harpyska siBnsieTcs 6as3oil ANsA 3afaHus UCNbITaTeNbHOW Harpysku. CornacHo NpoekTHoM
LOKYMeHTauum nonacTtb A0MXHA BbIAEPXMBATb pacYeTHYH Harpysky. B pacueT Harpy3ku KOCBEHHO 3aknafbl-
BalOT P AONYLW EHUA:

- ycunve UAu HanpsikeHue paccuMTaHO KOPPEKTHO;

- NMPOYHOCTb M COMPOTUBAEHNE YCTANOCTU B3aMMOCBSI3aHHbIX MaTepuanoB U AeTasieil oueHeHbl C A0-
CTATOYHOW TOUYHOCTbIO;
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- 3HAYeHWUsl MPOYHOCTM U CONPOTUBAIEHUSA YCTA/IOCTU, UCMOMIb30BaHHbIE ANS1 pacyeTa, TOYHbI;

- TEXHOJIOTUS U3TOTOBJ/IEHUSA COOTBETCTBYET MPOEKTHON JOKYMEeHTauuu.

Mpu NnonHOMacWTabHOM UCNbITAHUW UCNOMbL3YT NOCNeLHNE CBEPEHHbIE NPOEKTHbIE AaHHbIE, O4HOBpe-
MEHHO NMPOBEpPSIOT AOCTOBEPHOCTb YKa3aHHbIX Bblle A0NywWweHWii. Ecnm nonacTb He Bblgepxana ucnboiTaHue,
TO MO KpaiHein mepe OA4HO M3 3TUX AONYLLEHU HapyWweHO 1 6e3 AanbHENWero aHann3a HEBO3MOXHO onpeje-
NINTb, YTO BbI3BANIO0 HEOXWNLAHHbIA COOIA.

Ecnv nonacTb He MOBpeXAeHa BO BPEMS UCMbITAHUS, & NPOYHOCTb /IONACTU U UCNbITaTE/IbHbIE HATPY3KU
onpefeneHbl KOPPEKTHO, OHA COOTBETCTBYET 3a/I0KEHHbIM Tpe6oBaHUAM. PesynbTaTbl UCMbITAHWUA N10NACTK
[alT BO3MOXHOCTb NPOBEPUTbL HEKOTOPbLIE NPOEKTHbIE AOMNYLLEHUS.

6 [JoKyMeHTaLMs 1 npoueaypbl UCNbITaHWi

N3roToBuTENb JO/KEH 3a40KYMEHTMPOBATb OTC/MEXWBaeMble faHHble O MPOEeKTUPYEMOW KOHCTPYKLUK
nonactun. JlokyMeHTauus LOMXHa BKAOYaTb B ce6sl cnepywollee:

- YHUKaNbHbIA naeHTuguKaTop nonacTu;

- Heob6xoAuMble YepTexu U cneyndukaumnm;

- cxeMmy fionactv u paboyne MHCTPYKUUW;

- CMWUCOK M3roTOBUTENEN, TUN U NAEHTUD MKALNOHHBIA HOMep ANA BCEX MCNONb30BaHHbIX MaTepuanos;

- cepTudukaTbl NocTaBLWMKa W NPOTOKOMbLI 1abopaToOPHbIX UCNbITAHWI Ha BCe HEOOGXOAMMbIE MaTepua-
Nbl, NCNOMb30BAHHbIE U3TOTOBUTENIEM NONAcCTH;

- TepMorpammbl OTBEPXAEHUS ANA TEPMOPEAKTUBHbIX CMON W afire3UBOB Ha KPUTUYECKUX yyacTKax;

- andbdbepeHyManbHYO CKaHUPYIOLW Y KaiopuMeTpuio AN APYroil KOHTPOb OTBEPXAEHUA;

- NNCTbl 3anncu KayecTBa OT W3rOTOBUTENS, NOANMUCAHHbIE OTBETCTBEHHBIMU NULaAMY;

- BECOBOW M 6anaHCUPOBOYHbIA OTYET, AeTann3npyLwmnin o6y Maccy n LeHTp TaxecTun);

MpumeuyaHne — ITOT OTHET JO/MKEH coAepxaTb MHhopMaLmio 060 BCex He3akpensieHHbIX 31eMeHTax, 3adimk-
CMPOBAaHHbIX BO BPEMSI B3BELUMBAHUA (Hanpumep, COeAMHSLWME C KOMENEM 3/IEMEHTbI U AeMndiep XUAKOCTeN);

- OTYEeTbl OTK/IOHEHWU NPU U3rOTOB/IEHUN.

PeMOHTHble paboTbl TakXe AOMXHbl OblTb 3a40KYMEHTUPOBAHbI. 3anncK AO/KHbI BKIKOYaTh B Ce6SA Bbl-
WwenpuBeaeHHbIi NepeyYeHsb.

PeMOHTHble paboTbl MOTYT 6biTb BbIMO/THEHbI:

- Ana ycTpaHeHWsi NMPOW3BOACTBEHHbIX AedEKTOB U CEPBUCHbIX MOBPEXAEHW TunoBbiXx 06pasLoB,
npefHasHa4YeHHbIX NS UCNbITAHUS;

- N3-3a NOBPEeXAEHWIA, BbI3BAHHbIX UCMNbITATE/IbHLIMU Harpy3kaMu, NpeBblWaBWVMU LefieBble Harpysku
(cm. 9.3 n 9.4).

Ana ncnbiTaHna MOryT 6bITb NpeAcTaBfieHbl cneynanbHble Moandukaumm nonacteil. B TeyeHne umcnbl-
TaHuii Ha ycTanocTb Harpy3kM MOTyT 6biTb M3MEHEHbl AN 3aBepLIEHUss UCNbITAHWUS B MPUEM/IeMblii npomMe-
XYTOK BpeMeHu. B oTaenbHbIX cnyvyasax Heob6xoanmoe yBesindeHne ycTanoCTHON Harpys3kum MOXeT MpUBECTM K
c6010 B 06nacTAX, KOTOpble He npeanonaranocb UCNbITbIBaTb. B 3TOM cayyae MOryT 6biTb NPpUMEHEHbI CNeLm-
anbHble M3MEHeHUs nonactn. 3ameHeHne MOXeT 6biTb BbI3BAHO HEOGXOAMMOCTbIO YCUNEHUI Harpysku. Bce
cneunanbHble U3BMEHEHUSI nonacTu AOKYMEHTUPYIOT.

7 Mporpamma v NaHbl UCMNbITaHUN

7.1 Bce kpuTuyeckme obnactum nonactu AO/MKHbI 6blTb HarpyXeHbl Hanbonee 611M3K0 kK ob6nactu uene-
BbIX Harpysok (cMm. npunioxeHue B). WcnbiTaHne Ha cMelweHue fonactu MOXeT ObiTb JOCTATOYHbIM, HO MUX
pe3synbTaTbl HE06X0AMMO oueHuBaTtb (CM. npunoxeHue C).

7.2 MporpamMma ucnbiTaHMA TUna onacTu A0/XHA COCTOATb Kak MUHUMYM M3 CAeAyloLWwmnx UChblTaHui
1 BK/AOYaTb B ceba:

- onpejeneHue Macchbl, LeHTpa TSXecTun U co6CTBEHHON yacToThl (cm. 10.4.1 n 10.4.2);

- cTatu4yeckme ucnoiTaHus (cm. 9.3 n 10.2);

- ucnblTaHUa Ha yctanoctb (cMm. 9.4 n 10.3);

- cTaTuyeckue UCNbITAHUA NOCMEe UCNbITAHUA Ha yCcTanocTb.

MoxeT noTpeboBaTbCsa onpeaeneHne gpyrux csoiicte nonactu (cm. 10.4.3).

Bce ncnbiTaHnA B 3ajaHHOM HanmpaB/leHUM ¥ 3afaHHO o6nacTu nonacT¥ BbINOMHAKT HA OA4HOW W TOW
Xe YacTu nonacTtu. McnbiTaHUA Ha CMeleHne AonyckaeTcsa NPOBOAWUTb Ha ABYX OTAENbHbIX NonacTax. Tem
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He MeHee ec/nu o61acTb 0NACTU KPUTUYHA U3-3a KOMOUHALMKM HArpysok, TO Ha slonacTu Ao/kHa 6biTb Npo-
BeJeHa BCA NMocC/ef0BaTelbHOCTb UCAbITAHUNA.
MporpamMMa MCNbITAHWA JOJ/IXXHA BK/IOYaTb B ceba npoBepKy nonacTtu (cMm. pasgen 10).

7.3 TnaH ncnblTaHWi

7.3.1 TnaH ncnblTaHNg NOATOTaAB/IMBAKT A1 KAaXA0ro UcnblTaHMa nporpammel. naH JonXeH BKAwYaTb
B ceba onucaHue nonacTtu, cneuudukauno Harpysok, yCn0BMS NPOBeAEeHUA ucnblTaHusa M ob6opyaoBaHue,
npuMeHaemMoe Nnpu UCNbITaHUN.

7.3.2 OnucaHne nonacTn JOJ/IKHO 6bliTb A4OCTATOUYHbIM, YTOOblI 6bITb YBEPEHHbLIM B TOM, YTO UCMbITATE b-
HbIl CTEHA NOAXOAWT ANSA NONACTU WU UCKKYEHbl CNnyyalHble NMeperpyskn BO BpeMsa XpaHeHus, o6paboTku,
nogbema, MOHTaxa ¥ ucneiTaHuii B nabopaTtopum.

LonxHa 6bITb 06ecneyeHa cnegywuas nHgopmayusa o nonacTtu:

- reomeTpus nonacTtu (NMpPegnoyYTUTENbHO B BUAe YepTexa):

ANVMHa nonactu;
npeABapuTenbHbIl U3rM6 Man cTPenoBULHOCTb;

- mMacca 1 LeHTp TAXecTu;

- COCTOSIHME MOBEPXHOCTW /lONacTu;

- MOHTaXHble getanu nonacTu:

napameTpbl 60nTa (BKAOYaA AOMNYCKN) U pasmep CTbika;
pasmep 6onTta, TMN U Knacc;

NOBEPXHOCTb Npuxuma 6onTa;

Tpeb6oBaHue K 601TYy UIN MOMEHT 3aTATMBAHUS;

- npouegypa nogbemMa M KaHTOBaHUA;

- 3HayeHMe MaKCMManbHOro OXuaaemoro npornba nog Harpy3Koi;

- reomeTpus nNpoumna B TOUKAX MPUNOXEHNA HATPY3KU.

B 3aBMCMMOCTM OT 0COGEHHOCTEW UCMbITaHUA MOXeT notpeboBaTbCA AOMOMHUTENbHAA MHMOPMaLMna
(Hanpumep, XeCTKOCTb MOHTaxXa KOHCTPYKLUN).

7.3.3 MNnaH ucnblTaHMa AO/MKEH BKAOYaTb B cebA 3HAUYEHUSA LeneBbiX U UCNblITaTebHbIX HArpy3oK, onu-
caHue NpUMeHseMblX MeTOA0B M NocneAoBaTe/IbHOCTb NMPOBEAEHUA UCNbITaHU. YCNOBUA OKpyxXalouein cpe-
Obl, KOTOPble MOTYT MOBJ/INATb Ha pe3y/ibTaT UCMbITAHUA, TakKXe [0J/IXKHbl 6bITb OTPaXeHbl B NaaHe UCNbiTaHWA
(cm. 8.3.3).

7.3.4 B nnaHe ucnblTaHUsa Heo6X04MMO onucaTb MOJIOKEHWE M OPUEHTALUI S4YeeK Harpy3ku, TeH3oMe-
TPUYECKOro gaTtyuka, gatymka npornba n gpyrux 4atynkos.

8 KoathdpmumeHTbl Harpy3ku

8.1 Mpun ucnbiTaHMn cnegyet NPpUHUMAaTb BO BHUMaHWe pas/inyHble KO3 puumneHTol Harpysku. Koadpdu-
LWEeHTbl Harpysku, NpuMeHsieMble Mpy MPOeKTUpoBaHun, — no 8.2, a KO3 PULNEHT UCNbITATENIbHON HArpysku,
yuuTbiBaOLWNA METOAONOTNI0 UCMbITAHUA, — no 8.3.

8.2 YacTHble KO3 ULNEHTbI, MPUMEHSIEMbIE NMPU MPOEKTUPOBAHUM

8.2.1 B npoekTHble pacyeTbl AO/MKHbI ObITb BKAOYEHbI YacTHble KO3t dumymeHTol no FOCT P 54418.1:

yT — KO3 puuMeHT matepuana;

yn — KO3 pumMumneHT nocnencTeBuii oTkasa;

yf— KoadhpuumneHT Harpysku.

B NpoeKkTHbIX pacyeTax NMPUMMEHSIOT BCe TPU YaCTHbIX KoadpuuymneHta (yt ,yn u yf). Pesynbtat nx npume-
HEeHMA MmeeT 60/blIOE 3HAYEHME, NMOCKObKY obecneynBaeT 06WMIA ypoBEHb 6€30NaCHOCTU NPOEKTUPYEMOI
nonacTtu. Ha 3HayeHue ucnbiTaTesibHOW Harpysku 6yayT BAWATb ToNAbko yn u Yf Vo npuumHam, ykazaHHbIM B
8.2.3, 8.2.4, 8.4.

8.2.2 laHHble 0 MaTepuane, Kak npaBns0, OCHOBaHbl Ha MCNbITaHNAX 06pa3L0B B NabopaTopHbIX yCNo-
BUAX.

YacTHbIl KO3 PULMEHT NS MaTepuana yyuTbiBaeT pasHuLy MexAay CBoicTBaMuM MaTtepuana B KOH-
CTPYKUUWN N YCNOBUAMM, AN KOTOPbIX GblN onpefeneHbl NPOYHOCTb M HaKOMNJeHHasa ycrtanocTb. Hanpumep,
OH y4YuTbiBaeT pa3MepHblii haKkTop, BAUAHMWE CTapeHus, TemnepaTtypbl, BNaXHOCTU.

YacTHble KO3 PULMEHTLI MaTepnanosB yT NPUMEHSAIOT NPU NMPOEKTUPOBAHNN A9 yyeTa BO3MOXHbIX He-
61aronpuATHLIX OTK/IOHEHWA CBONCTB MaTepmnasna oT yCTaHOBMIEHHbIX 3HauYeHuli. icnbiTaTenbHble Harpy3kn He

7
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LO/DKHbI YBE/IMUMBATLCA 3@ CYET YacTHOro KoadhuumnmeHTta yt, Tak Kak Matepuasn fonactu UCNbITbIBAT Kak
peanbHbIl maTepuarn.

8.2.3 YacTHble KO3 hMumneHTbl NocnefCcTBMIA OoTKasa yn YYMTbIBAKT 3HAYMMOCTb AN1S1 KOHCTPYKLUMKU MNO-
cnepcTBMn OTKasa, Bk/AYasa 3HAYMMOCTb Tuna oTkasal). Ana He3alw MW eHHOro KOMNOHeHTa (Takoro, Kak no-
nactb) TpebyeTca 60/1ee BbICOKMI YPOBEHb 3alMTbl OT MOCNEACTBMIA OTKasa, Yem A1 3alMLUeHHOro KOMNo-
HeHTa. OTK pakTopbl AO/DKHbI O6blITb YYTEHbI NPU UCNbITAHUAX.

8.2.4 B xofe NPOeKTUpPOBaAHUA YacTHble KO3I(MMPULNEHTbl Harpy3ok yf yumTbiBalT HeONpenesieHHOCTH
Harpysok. Micneityemas nonactb f0/1XHa ObiTb CocOO6Ha BblAepXuMBaTb pacyeTHY Harpysky (kotopas BK/O-
YyaeT B cebs COOTBETCTBYHLLME YACTHbIE KOS PULNEHTDI).

8.3 KoadppuumnmeHTbl UCnbliTaTeNIbHO Harpysku

8.3.1 Ecnu pacnpepeneHue BepOATHOCTU OTKA30B OTCYTCTBYeT AN KOHKPETHOW N0MNAacTu U KOHKPETHOM
TEXHOIOTMM NPOU3BOACTBA, TO UCNONB3YIKOT cAegylowmne KoOIPPUUNeHTbl UCNbITATENIbHOW Harpysku:

- ANA cTaTM4Yeckux ucnblTaHuii ysu = 1,1;

- ONSA ucnblTaHuii Ha yctanocTb ysf = 1,1.

KoathpnumnmeHT ctaTuyeckon Harpyskm NpUMEHSIOT Kak MUHUMYM A8 O4HOTO U3 ABYX CTATUYECKUX UC-
nbiTaHWA (Nnepep v nocne UcnbiTaHUii Ha ycTtanocTb). JNa APYroro cTaTM4eckoro UCMbITaHWA ysu MPUHUMALOT
paBHbIiM 1,0.

8.3.2 lMpun npeobpa3oBaHnUM pacyeTHON HArpys3ku Ha ycTasioCTb B UCNbITATENIbHYIO Harpysky BO3HUKaeT
NOrPeLWwHOCTb M3-3a BO3MOXHOW HAKOMMEHHON yCcTanocTu.

IMpn yCKOPEHHOM UCMbITAHUN Ha YCTanoCTb YMEHbL AT YNC/I0 LMKNOB HArpys3ku, B CBSA3M C YeM BO3pac-
TaeT NOrpewHocTb, CBA3aHHaA € npeob6pa3oBaHMEM pacyeTHOro 3HAa4YeHUs Harpys3kum Ha ycTasiocTb B UCMbI-
TaTeNbHYI Harpysky. 9TO y4uTbiBalT, NPUMEHAA KO3 PULNEHT MCNbITATENbLHON HArpy3ky Ha ycTanocTb yef.

B tabnunue 1 npuBefeHbl PEKOMEHAOBaHHbIe 3HAYeHWS KoadpdhuumeHTa yef 4na passIMYyHbIX 3HAYEHUN
LUKNOB Harpys3ku (cm. npunoxeHue D).

Tabnunua 1
Yncno UMKNOB Harpysku Y

5+ 105 1,065

106 1,050
2,5 « 106 1,035
5+ 106 1,025

107 1,015

MpumeuyaHne — [onyckaeTcsi MPUMEHSITb YMC/IO LUWK/IOB, OT/IMYHOE OT NpPUBEAEHHbIX B Tabnuue 1. B 3TOM

cnydae koapumuneHT yef onpeaensioT MeTogoM UHTEPNOALMM UK SKCTPANONALUN.

8.3.3 B o6wem cnyyae ycnoBus ucnbiTaHuini 60nee 61aronpusAsTHbIE, YEM peasibHble U pacyeTHble yco-
BUSA paboTbl. 3TO yUUTbIBAKT, NPUMEHASA COOTBETCTBYOLWME KO PULMNEHTBI, TEM CAMbIM CHMXasA BAUSAHME Ha
pesynbTaTbl UCMbITAHUNA.

Ecnu ycnoBua ucnboiTaHuii 6onee markme, To Heo6Xoa4UMO yBe/IMYeHUe ucnbiTaTenbHol Harpysku. Cre-
NeHb ee yBe/IMYeHUss HeOOX0AMMO NPOBEPUTbL OLEHKOW pacnpefeneHus UcnblTaTeNbHOMW Harpysku (CM. npu-
noxexune E).

8.4 MpuMeHeHME KO3 PULUNEHTOB HArpysku ANA MNOJIYYEeHUS LesieBOW Harpysku

ONs UcnbiTaHU pacyeTHYO Harpysky nepecuuTbiBaloT B LeseByl0 Harpysky. McnbiTaTenbHas Harpyska
[oMXHa 6bITb paBHa UeneBoil. OnpegeneHne LeneBoi Harpy3km OCHOBAHO Ha MPOYHOCTU M/UAN HAKOMIEHHON
YyCTanocT U ynpyrux cBoMCTBaxX UCNOMb3yeMblX MaTepuasnos.

Lienesyto Harpysky Ftarget.u gns ctaTuyeckoro UCNbITAHUS BbIUYUCAAT N0 hOpMy/ie

1) B HEKOTOPbIX CTaHAApTax 3TO YUNTbIBAKOT NPUMEHEHNEM Pa3/IMUHbIX YACTHbIX KO3(MULMEHTOB Harpy3ok.
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Atarget-u A~du'Ynu'Ys YU (1)

roe Fdu— pacueTHas Harpyska (Bknw4yas koadduunmeHT Harpyskm yf, cm. 8.2.1);
ynu— YacTHbIi KO3 nymeHT nocnepcTeuini oTkasa (cm. 8.2.3);
ysu— KOS ULMEHT NCNbITATENbHOW HArpysku, yunTbiBalwWmnii Bapnaumno nonacteii (cm. 8.3.1);

yim — KO3 PUUMNEHT UCMbITATENbHON HArpy3Ku, yYnTbiBaKO LWUIA BANSHUE OKpYyXatowen cpeabl (cMm. 8.3.3).

LieneByto Harpysky Ftargetfp,nn ucnbiTaHns Ha ycTanocTb BblUMCAAIT NO hopmyne

Ftarget-f~ ~d f' Ynf' Ysf Yef Yi> (2)

roe Fdf— pacueTHas Harpyska, akBuMBasieHTHas paspywatoueli (c yuetom koaddguumeHta Harpyskm \f, cm.
8.2.1),

ynf— 4YacTHbI KoadpdULMeHT nocnencTBuii otkasa (cm. 8.2.3);

ysf— KOIpPUUMEHT unCNbITATENbHON HarpyskuM, YyuyuTbiBawwWuUii QakTtmyeckoe oTaAndMe onacTten
(cm. 8.3.1);

yef— KO3 PULUMEHT ncnbiTaTeNIbHOW Harpysku, yUnmTbiBaLWNA NOrpeWwHOCTb onpegeneHnsa HakonaeH-
HoM yctanoctu (cm. 8.3.2);

YN — KO3 (PMUNEHT UcnblTaTeNbHON Harpys3kn, YYUTbiBaOLW MR BANSAHNE OKpyXatlleli cpeabl.
9 OnpepgeneHve ncnbiTaTeNIbHOW Harpy3ku

9.1 O6wme NONOXKEHUA

Ona Kkax[oro mcnbiTaHUMA Harpyska AosixHa ObiTb OTpaxeHa B njaHe ucnbiTaHua. fJoskHa 6biTb 06e-
cneyeHa Heob6xoamMmasa MHGoOpMauua, NO3BoAALWAA OLEHUTb UCNbITATENIbHY Harpy3ky OTHOCUTENbHO Le-
neBoii Harpysku. Lo/mKHbl 6biTb 3afaHbl WEeCTb KOMMNOHEHTOB Harpysku, BkaYas gasy n yactoTy, ANS TeHe-
prpoBaHna KOMOGWHUPOBAHHbIX YCNOBUI Harpy3ku. lonxHa 6bITb UETKO OonpeAesieHa OTHOCUTENbHAA cuctema
KoopAuHAT ANSA KOMNOHEHTOB Harpysku (cm. pasgen 4). bonbwoi nporn6é nonactun BO BPeMS UCNbITAHUA,
Kak npasuno, NpMBOAUT K N3MEHEHWIO HanpaB/ieHNA U YBEJIMYEHUIO Harpys3ku (CMm. npusoxeHue A). S d ekt
M3MEHEHWI HanpaB/ieHWs Harpys3ky JO/DKEH OblTb KOPPEKTHO YYTEH NpU NOArOTOBKE MAaHOB UCMbITAHUA, OT-
4yeTOB M onpejeneHunsa norpewHocT no 10.1.3.

Heob6xoanmo onpefennTb 3Ha4YeHUe NcnbiTaTeNbHOW HAarpy3kn ¢ y4eTOM TOr0, YTO NPU UCMAbITAHUN 00X~
HO ObITb MNOATBEPXAEHO, YTO /lONACTb CNOCO6Ha BblAEpPXMBATb LeneByl Harpysky. Heo6xoammo npoBepuTsb,
Ha Kakumx yyacTkax /ionacTu UcnbelTaTesibHasa Harpyska paBHa Wau npesblwaeT uenesyto. [0CKONbKY oTnnyune
LeneBoin W UcnbiTaTeIbHOW Harpy3ok 3aBUCUT OT y4yacTka /ionacTu, TO OLEHKY cnegyeT BbIMOMHATbL Ha BCEX
obnacTtax nonactu, noABeprawLuxca ucnoiTaHuo (NpuMepbl cM. B npunoxeHun C).

Harpyskun Ha KpuTuyeckme MexaHuvyeckume W 3/IeKTpUuyYeckne nNoACUCTEMbI, Takme Kak TopMo3a M KOMMO-
HEeHTbl 3alNTbl OT BO3ropaHus, 4acTo OT/IMYAKTCA MO XapaKTepucTukam OT o6Lweli Harpysku Ha nonactu, u
MOTyT noTpeboBaTbCA [OMNOJIHUTE IbHbIE YTOYHEHUA W cneumanbHble UCNbITaHUA. MasioBEpPOATHO, YTO AN
OLLeHKN LEeNoCTHOCTM MNoACUCTEMbl AOCTaTO4YHble YCMOBUA Harpyskum 6yayT ob6ecnedvyeHbl cTaHAapTHbIMW UC-
nbiTaHUAMMK. ONa MOogennpoBaHWsa cneluanbHbiX YCA0BUA Harpy3ksu MOryT notpeboBaTbCsa AOMNONHUTENbHbIE
MUCNbITAHUA, BK/OYAA KpyyeHue u pajuasnbHyl Harpysky. 18 cuctem, oTkasdbl KOTOPbIX MOryT MPUBECTU K
He6e3onacHOMY (PYHKLWOHNPOBaHMWIO YCTAHOBKK, MOTYT NnoTpe6oBaTbCA AONONHUTENIbHbIE NPOBEPKM COOTBET-
CTBYHOLLEro YPOBHA LE/NIOCTHOCTU KOHCTPYKUMKN. CymMMapHOe NoBpeXAeHue He LOJIXKHO NPUBOANTL K PYHKLM-
OHaNbHbIM OTKasam nogcuctem. Harpyskm gns mcnbiTaHWn NnoAcCUCTEM NnonacTeil B HAcToAWeEM cTaHfapTe He
paccMoTpeHbl.

9.2 BnivaHne Harpysku

Ecnu ucnbiTaTeNbHas Harpyska CKOHUEHTPUMpOBaHA HA OTPaHMUYEHHOM 4YMUC/e y4yacTKOB fonactu, 3Tu
yyacTKM MOTYT GbiTb NEpPerpyXeHbl UAM NoBpexXAeHbl. Mo 3Toll NpuunHe faHHble, MOMYyYeHHble Ha 3TUX ydyacT-
Kax nonacTu, He BK/IOYalOT B 06UIMIA aHANU3 UK OLEHKY pe3ynbTaToB. AnuHa (B NPOAONLHOM HanpaBneHun)
MOBPEXAEHHbIX YUACTKOB MOXET 6biTh OLEHEHA BbIUNCNEHUAMU UIN N3MEPEHUAMN.
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JonycTuMo npeanonioxXeHne, YTo ANNHA 3TUX YYACTKOB MOXET JOoCTUraTb Tpex YeTBepPTel ANNHbI XOpAabl
no obeum ctopoHam nonactu. MNMoatomy npm paspaboTke cynnopTta HeobGXO4MMO y4YuTbiBaTb y4acTku, 0C060
YyBCTBUTENbHbIE K NOTepe yCcTONYMBOCTU (Hanpumep, 3afHAA KpOMKa Npu cxatun).

Takxe BbllleyKka3aHHble Tpe6oBaHUSA OTHOCATCS K CMTyauun, Korga ANs UCNbITAHUA BbIMOMIHEHBI CMNEeLun-
anbHble moandukaummn nonactm (cm. pasgen 6).

9.3 Harpy3ka npu cTaTM4ecKUX UCMbITaHUAX

Mpu cTaTnyeckMx UCMbITAHUAX UCMbITyeMas 06nacTb AO0JIKHA OblTb HarpyxeHa no Kaxaomy us Han6o-
nee KpUTUYECKUX YC/IOBUI MPOEKTHOW HarpyskyM C y4eTOM pasfimuvMs B CEPUM U3FOTOBJIEHHbLIX loNacTel un oT-
nmunsa mexay nabopaTtopHbIMU YC/IOBUSAMU U peanbHbIMW YCNOBUAMN OKpyXatouw,eli cpegbl (cm. 8.3.1 1 8.3.3).

Mpu pas3finyHbIX pacnpegeneHnsax UAn Hanpas/leHUAX Harpys3km Heob6xoAMMO paccMaTpuBaTb pasHyio
npefenbHy Harpysky B KaXAoW ncnoiTyemoin o6nactun. Pacnpegenenus Harpy3km cm. B C.1 (npunoxeHue C).

CnepyeTt OTMeTUTb, YTO 1oNacTb MOXeT 6bITb 60/1ee YyBCTBUTENbHA AN ONpefesieHHbIX HanpaBieHui
NPUNOXEHUA HarpyskM. MakcumasibHyl Harpysky sonacTb AOJKHA BblAepXUBaTb BO BCEX HamnpaB/ieHUSAX.
MOCKOMIbKY Y MHOTMX MaTepuanosB, UCNONb3YyEMbIX 411 U3TOTOBMIEHUA 1ONACTU, MPOUCXOANT CHUXEHNE MPOY-
HOCTU C yBe/IMYEHNEM A/INTENIbHOCTU HArpys3ku, NpOoAO/DKUTENIbHOCTb UCNbITATEeNIbHON Harpy3ku AO0/HKHA ObiTb
KaK MUHUMYM B Te4eHWe BpeMeHUn elicTBMSA NUKOBOW NPOEKTHON Harpysku. Ecnum ecTb goctoBepHas MHdop-
Mauma o0 NPoAO/HKUTENIbHOCTU pacyeTHON NMMKOBOL Harpysku nonacTu, TO UCNbITaTebHbIe HAarpy3kM 1 nx npo-
LO/MKNTENbHOCTb OCHOBbLIBAKOT Ha HEW, eCcnn AaHHbIX HET, TO BpeMsa BO34eWCTBUA Harpy3kum AOJIKHO 6blTb He
meHee 10 c.

Bce yyacTky cuuTaloT BblgepXasBWWMmN UCNbITaHWE, eCNK Harpyska B npouecce cTaTM4ecKkoro ucneita-
HWA paBHa WNW NpeBblWaeT LeneByl Harpysky. Ecnm npu Harpyske, npesbllialowWwein Lenesyw, Npon3oWwno
nosBpexpaeHue, To AONycKaeTcsa NPOBECTU PEMOHT nepej ucnblTaHWEM Ha ycTanocCTb.

9.4 Harpy3ka npu McnbliTaHUU Ha yCcTasloCTb

B ncnbiTyembix 061acTtax Harpyska AO/IXHA OblTb Takoi, 4yTo6bl co3gaBaTb HaKOMIEHHOe ycTanocTHoe
BO3JelicTBMe, paBHOE HaKOMJIEHHOW yCcTanoCcTu Npu LenesbiX Harpyskax. McneiTaTtenbHble Harpyskun Bbibupa-
10T TakuM 06pa3om, 4TO6bl COKPATUTb BpeMS MCMbITaHUSA.

YMeHblWaa 4yncno LuKAoB B MpoLecce UCNbiTaHUsA, yBeNn4YnuBalT Harpysky, cosfgaBas ycnoBusa ucnbita-
HWUA BO3MOXHO 60see 6NM3KUMUN K peasibHbIM YC/IOBUAM 3KCNayaTauuu.

YBenuyeHne uucna LMUKNOB TeOpeTUyYecku AOJIKHO NPUBECTU K IKBMBANEHTHOMY CyMMapHOMY ycTa-
NTIOCTHOMY BO3[ENCTBUIO, C y4eTOM C/efyloLLero:

- MakcuMmasibHble 3HAaYeHUA YCUIUA WU HaNpPsXXEeHUs MOryT NPeB30iTU CTaTUYEeCKyl MPOYHOCTb MaTte-
puana u, cnefoBaTenbHO, NPUBECTN K CTATUYECKOMY MOBPEXAEHUIO;

- ycuave unam HanpshkeHue MoXeT ObliTb CTO/b BbICOKMM, YTO MPeANON0XeHUe O IMHEWHOCTN MeXAy Ha-
rPy3KOi M HanpsXXeHnem CTaHOBUTCHA HENMPUMEHWMbIM, Kak B ciyyae € NPOLOJIbHbIM M3rMbom;

- BHYTPEHHUIi HarpeB CUIbHOHANPSAXEHHbIX Y4aCTKOB.

B cnyyae npuaoxeHWs Harpy3kum ¢ nepeMeHHON aMnauTyfoi 3TW COCTOSAHWUSA MOryT 6biTb AOCTUTHYTHI
npyv OTHOCUTENBHO HU3KOM KO3 dULMEHTE yBeIMYEHNA HArpy3ku. B aTom cnyvae gonyckaetcs gasee yBenu-
ynBaTb TO/IbKO YacTOTy Harpysku, a aMnauMTyga AO/HKHa ocTaBaTbCA MOCTOAHHOMW.

CpefHss Harpyska npu MCNbITaHWM Ha yCTanoCTb AO/XHA OblTb MakCMManbHO MPUBAMKEHHOW K cpejg-
Hell Harpyske B YC/IOBMSAX 3KcnayaTtayuu.

YyacTku nonacTu cunTaloT BblgepXaBWMK NCNbITaHWE, ECIN TeopeTUYeckoe Bo3aelicTBue (Hanpumep,
CymMmMupoBaHue MailiHepa) BO BpeMs MCNbITaHUA Ha ycTanocTb paBHO WX MpeBblllaeT TeopeTnyeckoe BO3-
JelicTBue, OCHOBaHHOE Ha LeneBOi Harpyske.

TeopeTuyeckoe mcnoiTaTeNbHOe BO3feiNCTBME foNycKkaeTcs onpeaensaTb CyMMUpPOBaHMEM BO3AeiCcTBUSA
BCEX MUCMNbITAHWUNA.

Korpa HekoTopble yyacTku nonacTy paspywalTcsa nocne BO3AEWCTBUA Ha HUX TeOpeTuyeckoi ucnbita-
TeNIbHOW Harpysku, KoTopas npeBblllaeT UAK paBHa paspylwalLei, 3TM y4yacTKu cYUTaloT BblgepXaBWwnMm nc-
nbiTaHue. MicnbiTaHne nonacTu gonyckaeTcs NPOAOMXaTb A0 AOCTUXEHUA paspyleHnsa Ha APYrMx yyacTKax.

B cnyyae paspylweHuWin, Bbi3BaHHbIX Harpyskoi, npesbilalmwen Lenesyl, gonyckaeTca pemoHT. [lo-
cnepcTBuA No60ro pemMoHTa A0/KHbl 6bITh OLEHEHbI.

10
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10 UcnblTaHuA

10.1 O6wumne NONOXeHUA

10.1.1 Bce geiicTBMSA BO BpPeMS UCMbITaHWUA, B TOM Yucie pesynbTaTbl UCMbITAHWA, 3aHOCAT B NPOTOKON.

10.1.2 Bce ucnbiTatenbHoe obopyaoBaHMe AO/IKHO ObiTb aTTecToBaHo. Ecnv NnpuMeHsT 4aTymMKku, KO-
TOpble HEBO3MOXHO CaAMOCTOATENbHO OTKannbpoBaTb, TO HA HUX AO/HKHO 6biTb CBUAETENLCTBO O KannbpoBske.
Mpoueaypa KOHTPONA, KanMbpoBKM, 06CNYXMBAHNA, KOHTPOJIbHbIX U3MEPEHU ncnelTaTtenbHOro ob6opyposa-
HWA JOJDKHA 6bITb pa3paboTaHa n npumeHeHa B cooTBeTcTBUM ¢ TOCT NCO/M3K 17025. Mo mepe BO3MOX-
HOCTM crefyeT NPOBOANTL MOJIHYO KAaNNMBPOBKY CUCTEMbI, NPOBEPAS XapakTePUCTUKN BCEX CUCTEMHbLIX KOMMNO-
HeHTOB. Bo Bpemsa npoueaypbl afpecHo fonyckaeTca NPOBOAUTbL NOBTOPHYK Ka/iMOGpOBKY AAaTYMKOB, KOTOpPble
MOryT 6bITb MOBPEXAEeHbl B pe3ynbTaTe aBapuinHOro NoBpexAeHus nonactu way o6opynoBaHua Npu ncnbiTa-
HUM1).

10.1.3 Bce norpewHoOCT UcnbiTaTeNbHOro 060pyA0BaHUA AOMXHbI ObiTb OTpaXeHbl B MPOTOKO/E.

JononHWTeNnbHO HEO6XOAMMO ONMPeAennTb U 3anucatb B NPOTOKO/ Criefylolw e NorpewHocTu:

- MOTPeWHOCTb MacwTabnupoBaHua, onpefeneHns HanpaBieHUs U TOYKA NPUNOXeHUA N60M npunara-
eMOoil Harpysku;

- MOTrpewHoCcTb MacwTabupoBaHus, onpegesieHns Hanpas/ieHNA U NepemMeLleHns;

- NorpewHocTb MacwTabupoBaHusa, onpefesnieHna HanpasleHUsa n nokanusauum U3MepsaemMoro Hanps-
XEeHNsa2).

10.1.4 Ecnu nnaHuMpyT McnbiTaHMa B 06/1acTu komens nonacTtu, TO HEOBXOAMMO OLEHUTb OTKIOHEHUSA
MeXAay NOoMOXEHWEM UCNbITATENBHOTO CTEHAA WM I0NAacTbiO.

MN3mepeHHaa BenuyuHa npornba nonactu Ao/HKHA 6biTb CKOppeKkTMpoBaHa npu gedopMaunm OCHaCTKM
KOMesnsa ionacTv U UCNbITATENbHOTO CTeHAa. BnnaHne ucnoiTaTtesIbHOrNo cTeHAa AO/DKHO ObITb YY4TEHO NpU U3-
MepeHUNn COH6CTBEHHON 4acToThbl, 3aTyxaHnsa 1 gopmbl obpasya. 19 OTHOCUTENIbHO XECTKUX UCMbITaTeNbHbIX
CTeHAoB (BNuaHWe Ha npornb meHee 1 %) ux BAUMSAHMEM gonyckaeTcs npeHebpeub.

10.1.5 3anncu ycnoBuii okpyxatluieit cpegbl MOryT noTpeboBaTbCs A9 KOJIMYECTBEHHONW OLEHKU BU-
AHWA Ha pe3ynbTaTbl UCNbITAHUA Taknx PakToOpoB, Kak U3MEHEeHUe XEeCTKOCTM /1oNacTn U U3MeHeHune nokasa-
HUA AaTYMKOB HANPSXEHUs UAn APYrnx AaT4YMKOB.

Kak MUHUMYM HeobXxoaummMo duKCUpoBaTb TeMNepaTypy CHapyXu, BHYTPU U Ha NMOBEPXHOCTW sionacTtu,
4TOOblI ONpeaenuTb PasHOCTb MeXAy TemnepaTypoil okpyxatuwel cpedbl U TeMnepaTtypoi nonactu. 31 3a-
nucu OUKCUPYIOT C MHTEPBasioM, AOCTATOYHbIM A1 OTC/I€XUBAHUA OTKNOHEHWUI BO BPeMS BCEX UCNbITAHWIA.

Ons matepuanoB, NOABEPXEHHbIX BO34ENCTBUIO Brarn, MUKCUPYIOT 3HAYEHNE BAAXHOCTU OKpyXalLei
cpefbl C MHTEpPBasioM, AOCTATOUYHbIM A1 OTC/IEXMBAHUA OTK/IOHEHWUI BO BPEMS UCNbITaAHUA.

10.1.6 Koppekuumn

10.1.6.1 Ha pe3ynbTaTbl MCNbITAHUA MOXET OKa3biBaTb B/IMSIHWE AOMNOJIHUTENbHasA (rpaBuTaLMOHHAasA)
Harpyska, He ABNAWOWAACA 4acCTbio WUCNbITATENbHOW Harpy3kyu 1M koTopas He (QUKCMPYeTCH MChbiTaTesbHbIM
obopypoBaHMeM. ITU HArpyskn AOSXKHbI ObiTb yYTEHbl BO BPEMS UCMbITaHMA U Npu o6paboTke pe3ynbTaToB.

Ha Harpysky moryT BAWATb Macchl:

- camoi nonactu;

- ocHacTku (npuBofj, annapartypa pacnpefeneHusa Harpysku, 3axXumbl 1 T. n.);

- kabenei, cTpon n 4aT4YNKOB.

JononHuTenbHas Harpyska U ee pacnojloXXeHne OTHOCUTE/IbHO CUCTeMbl KOOpAWHAT NonacTu AOJDKHbI
6blITb 3a40KYMEHTUPOBAHDI.

10.1.6.2 Mo mepe n3rmba nonacTn HanpaB/eHUe Harpy3km OTHOCUTE/IbHO OPUEHTaLuMM nonacTn MoxeT
MeHATbCA (CM. npunoxexHune F).

1) MoBpexaeHre nonacT UM 060PYA0BaHUS MOXET Bbl3BaTb Neperpysky AaTumkoB. /13-3a BO3MOXHbIX CU/bHbIX
AnHaMnyecknx 3thpekToB aTa neperpyska MOXeT BO3HUKHYTb Ha KOPOTKME MPOMEXYTKA BPEMEHU U He GbiTb OGHapPYXEeH-
HOI (MOMIHOCTbI0) U3MEPUTESNILHON CUCTEMONA.

2) MorpelwHocTb AaTumMKoB AedopMauuy, Kak npaBunio, He npesbiwaeT 1 %. JaTunkv 06bIYHO U3rOTaB/MBAOT M3
6onee NPOYHOTO MaTepuana, Yem MoKpbITMe nonacteii. Mo3TOMYy KOHCTPYKUMS [ATUYMKOB MOXET B/UATb Ha pesynbtar
N3MepeHnss B MecTe MX PacrnosioKeHusi Ha NMoBEepPXHOCTM C YTO/LEHHbIM MOKPbITUEM. Pe3ynbTar U3MEpEeHUs Ha NoBepx-
HOCTSIX C YTO/ILIEHHbIM MOKPLITUEM MOXET He COOTBETCTBOBATb peasibHOMY HanpshkeHuio B Matepuane. NpumMeHeHue He-
CKO/IbKUX AATUMKOB AedhopMauun win yaaneHne nokpbiTus WangyoBaHMem No3Bo/IUT CHU3UTL PA3HOCTb 3HAUYEHWI Mexay
M3MEPEHHbIM M (DAKTUUYECKNM HaNPsSKEHUEM.
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10.1.6.3 Harpyska, He geiicTByloluian yepes oCb YNpyroctTu u3-za nporuba, CKpyunmBaHusi UaM HAcTpoek
ncnblTaTenbHOro o6opyaoBaHusa, 6yaet co3gaBaTh B 10NACTH KPYTAWME MOMEHTbI. TV MOMEHTbI MOFYT GbIThb
3HAUYUTENIbHLIMU U AOJ/KHbI 6bITb YUTEHbI NPU ONpeAesieHUun UCNbITaTeNbHOW Harpysku. MpUMeHsiemMble Ha-
TPYy3KM MOTyT 6biTh LiefieHanpaBieHHO KOMMEeHCMPOBaHbl CO3JaHWeM PacCYMTAHHOro KPyTSAWEro MoMeHTa no
OCU ynpyrocTu.

10.2 CTtaTuyeckme uUcnbliTaHUS

10.2.1 NcnbiTaHWe C MPUMEHEHWEM CTATUYECKUX HArpy30K MCNONb3YKT A1 MNONYYEHUS ABYX TUMOB faH-
HbiX. MMepBbli Habop AaHHbIX XapakTepudyeT CNOCO6HOCTbL NIONacTM CONPOTUBAATLCA Harpyske, Ha KOTOPYIO
oHa 6blna paccymTaHa. BTopoli Habop JaHHbIX xapakTepusyeT HanpsXeHue u 1M3rmb nonacTtu, Bbi3BaHHbIe
NPUNOXEHHbIMU Harpyskamu. na ynobcresa BCe faHHble nosyyaloT BO BpeMSA OAHOI0 M TOFO Xe cTaTuyeckoro
NCNbITAHUA, 4TO He ABnsAeTca obasaTeNbHbIM TpeboBaHUEM.

10.2.2 Bo BpemMsa ucnbiTaHWsA CTaTUYECKON Harpyskol M3MepsaT U JOKYMEHTUPYIOT cneaylouiee:

- BEJINYMHY W HanpaB/ieHUe NPUAOXEHHON(bIX) Harpy3kn(ok) Npu NATU 3HAYEHWUAX AManasoHa ucnbiTa-
TenbHOW Harpysku (cm. 10.2.3);

- BpeMA Ansa ob6ecnevyeHnss MUHUMAbHOITO BPpEMEHW BO3AENCTBUA Harpyskm (cm. 9.3).

10.2.3 HanpsxeHue Ha Komesie fonactn M3MepsalT NpeanoyYTUTENIbHO AaTynkaMmu B 3afjaHHbiX o6na-
CTAX HaANpPsXeHns B OAHOM unn 6osiee HanpaBneHUAX. Kak MUHUMYM MCNbITaAHUIO NOABepraT:

- OCHOBHble KOHCTPYKTUBHblEe 3N1€MeHTbl, UCNbITbiBAOLWNE HECYLW Y Harpysky (NOJKW JIOHXepoHa, He-
cywme 6anku), B BEPXHEW M HMXHEN MNOCKOCTAX KOpnyca NonacTy B YeTbipex MonepeyHbliX ceyeHmsax. Hanpsa-
XeHne n3MepsAT BAOMb NPOAONBLHON OCU nonacTu;

- 3a/HI0I0 N NepefHol KPOMK/A B MOMOXEHUN MaKCUManbHOW A/MHbI XOPAbl U B NOMIOBUHE A/IMHbLI. Ha-
npsxeHne obbIYHO U3MEPSAIOT B HanNpas/ieHUN, napasssieslbHOM KpoMKam nonactu;

- y31bl B paiioHe KOMens A0nacTu W y3/bl C BbIYNCAEHHbIM BbICOKMM HanpshkeHuem. Ans namepeHus
HanpsXeHna caBura 06bIYHO NPUMEHAIT TEH304aTUNKK;

- ABa Haubosiee HarpyXeHHbIX coeguHaWNx 6onta, ecim 60NTbl BKAKYEHbI B MHTErpUpoBaHHyl 06-
nacTb ucnblTaHuAa. AcnbiTaHWA NPOBOAAT HA pacTAXeHue u CABUr.

Opyrumn BaxXHbIMW 06N1acTAMU U3MEPEHUA HanpsXeHWs Ha nonactu ABAATCA 06/1acTu, B KOTOPbIX
NPUCYTCTBYIOT reoMeTpuyeckme CTbIKW U KPUTUYECKNE 3/IEMEHTbI WUan 06/1acTu C OXUAAEMbIM BbICOKMM Ha-
npsXXeHnem.

PacnonoxeHve v opueHTaLU0 KaX[oro U3MepPeHUa HanpsHXKeHWs OOKYMEHTUpYT. N3mepeHue Hanps-
XEHUS BbIMOMHAKT MUHUMYM MPU NATU 3HAYEHUAX AManas3oHa UCNbITaTebHOW Harpysku.

10.2.4 Mporn6 nM3MepsAT B HECKOJIbKMX TOYKaX, COOTBETCTBYIOLWUX HANPAXEHHOMY COCTOSAHUIO nona-
CTW, HO HEe MeHee 4YyeM B Tpex ob6nactax. Mpornbé oT Kpblla U3MEPAIOT Ha A0CTATOYHOM 4Yuc/e yyacTKoB U C
[0OCTaTO4YHO BbICOKOW Harpy3koi A8 NoATBEpPXAEHWS MPOEeKTHOro pacyeTHOro npornba nonacTtu.

10.3 cnbiTaHMe Ha ycTanocCTb

Mpu UCNbITAHUU HA YyCTaNoCTb M3MEPSAIOT U JOKYMEHTUPYIOT:

- YNCNO LMKNOB;

- 3HayeHUsl NnapaMeTpPOB UCMbITAHUA loNacTu (Hanpumep, Harpyska, NporuG, ycKopeHue, HanpsxxeHue).

Mpu ncnbiTaHWKM NpoBepsitoT paboToCNOCO6GHOCTL AATYMKOB. Ecnm npu mcnbiTaHUM faTtyuk unm o6opy-
[OoBaHMWe BbIXOASAT U3 CTPOSA, TO OLEHMBAKT KPUTUYHOCTb 3TOr0 COGLITUA ANA pe3ynbTaTa WCNbiTaHUS; BCe,
UYTO KPUTUYHO, UCNPABASIOT UAN 3aMeHAT. [N NoATBEPXAEHUS ALOCTOBEPHOCTU OLEHKM UCMbITAHUS Ha ycTa-
NIOCTb XECTKOCTb /IONACTU B X0 UCNbITaHUS A0/KHA 6biTh MPOBEPEHA HECKO/NbKO pa3 (Hanpumep, NATb pas)
1 3a/10KyMeHTMpoOBaHa.

10.4 VcnblTaHUs APYrMX NapaMeTPOB U XapakTepUCTUK lonactu

10.4.1 OnpeAendioT Maccy sionactv M pacnosioXeHue LeHTpa TAXEeCcTn no pa3maxy Cc y4eTOM 3/IEMEHTOB
nonactu (Hanpumep, 60NTbl KOMeENsA).

10.4.2 Kak MMHUMYM W3MEPSIOT NEepBY M BTOPYI0 COOBCTBEHHbIE YACTOTbl MOCKOCTA U NEpPBYK 4acToTy
KpOMKMW. Macca ncnbiTaTenbHOro 060pyA0BaHNA MOXeT BAUATbL Ha pe3ynbTaT M3MepeHus co6CTBEHHON YacTo-
Tbl nonacTtu.

10.4.3 MoXxeT BO3HUKHYTb HEOOGXOAMMOCTb B NPOBEAEHUN UCMbITAHUIA APYTUX XapaKTepUCTUK N0NacTu.
3TN ncnblTaHUA MOTYT Bk/lO4aTb B ceba crnegytoljee (HO OHW He OrpaHMuYMBalOTCHA 3TUM MepevHem):

- pemndurposaHue;
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- n3MeHeHune POpPMbI;

- MON3y4YyecTb;

- pacnpegeneHue Macchl;

- pacnpegeneHue TBepAoCTMH.

11 OueHka pe3ynibTatoB

11.1 O6wme NONOXKEHUSA

[o Hayana ucnblTaHWA, NOC/e KaXx[oro UCNblTaHNUA U NepuoauYecKn B XOL4e UCMbITAHWA Ha ycTanocTb
nonacTb HeO6XOA4MMO BU3yasibHO NPOBEPATbL KaK CHapyXW, Tak U BHYTPU.

JOnNoNHNTENbHO K BU3yanbHOMY OCMOTPY MPOBOAAT MH()pakpacHoe uAu ynbTpa3BykoBoe ob6cneposa-
HUE N aKyCTUYECKY 3IMUCCUIO0.

Pesynbtatel o6cnefoBaHna 3aHOCAT B npoTokos. O6cnefoBaHne [OJIXHO COMPOBOXAATbLCA COOTBET-
CTBYHOLLEN AOKYMEHTaULnen.

BaXKHble yCTaHOBJ/IEHHble WNW BHELPEHHble 3/IEKTPOHHbIE CUCTEMbI, TakMe Kak perynsarop 3atyxaHus
UNWN AaTYUKU yrnpasB/ieHnsa, NPoBepAT Ha NpaBuibHoe (PYHKULMOHUPOBaAHWE.

HeobpaTumbie M3MEHEHUA CBOWCTB /IONACTV cYMTaOT noBpexaeHneMm. K noBpexAeHUssM OTHOCAT:

- aBapuiiHyi0 NOMOMKY MCNbITYyeMoi nonactu;

- oCcTaTO4YHyl gedopmMalmnio, NOTEP XECTKOCTU UNN M3MEeHEeHWe APYTUX CBONCTB;

- MOBEPXHOCTHOE MOBpexXaeHue.

BoiaBneHHoe noBpexaeHne [O/HKHO ObiTb OCMOTPEHO NPOEKTUPOBLLMKOM AN1A ero oueHkn (cm. 11.5).

Ona petanbHOro M3yvyeHUsA MOBPEeXAeHUs NOoCNe UCNbITaHMA NnonacTb MOXET 6biTb pasfesieHa Ha cek-
Luu.

11.2 ABapuiiHas nosioMKa

ABapuiiHasi nosioMka — 3TO pa3pylleHVe KOMMNOHEHTOB WM BCEW MCNbITYeMOi nonacTtu.

B pesynbTtate aBapuu HapylwawTca (YHKLMOHMPOBaHWE fnonacTu u Tpe6oBaHua 6GesonacHocTu. ABa-
pPUIAHBIMU MOSTOMKaMUN CYUTAIOT:

- NMOJIOMKY UNU paspylleHne KOHCTPYKLMK fonacTu;

- NONHOe pa3pylleHne CTPYKTYPHbIX 3/1IEMEHTOB, TaknX Kak BHYTPEHHWE UM BHELWHWE coeAuHsoLmne
HanpasnsoLUiMe, NOKPbITUA, MOMNEPEYHbI KapKkac, Kpenex KoMensa uT. 4.;

- OTAeNieHue BaXHbIX YacTeill OT OCHOBHOI KOHCTPYKLUH.

B npouecce ncnbiTaHWi aBapuitHble NONOMKM, Kak NpaBu/o, XOPOLWO BUAHbI.

OcMOTp A0MXeH 6biTb 3a40KYMEHTMPOBAH, B TOM YKC/ie C NPUMEHEHUEM (DOTO- UM BUAEOMATEpPUasnoB.

11.3 OcTaTo4yHas gedpopmauus, NoTeps XeCTKOCTU MM U3MEHEeHMe APYTUX CBOWCTB /lonacTu

Maccy, LEeHTp TSXeCTM U COOBCTBEHHYH 4acToTy KosebaHuil namepswT/onpenensaT A0 CTATUYECKOTO
ncnoiTauna (cm. 7.2, 10.4.1 n 10.4.2) n oueHnBaKT B CPABHEHUN C NMPOEKTHbIMKU 3HA4YeHUAMU. [pyrue cBoOli-
ctBa nonactn no 10.2.3 n 10.2.4 (pacnpegesieHne HanpsXeHUa v n3rnb) onpenensatoT Kak nocne cTaTuyeckoro
MUCNbITAHUA, Tak U NocJsie UCNbITAHUA Ha yCcTanocTb.

Mo pesynbTatam mamepeHuin no 10.2.2— 10.2.4 n 10.4.2 oueHnBalT NOTEP XECTKOCTU U/MNM ocTaTou-
Hyl0 gedopmaynto nonacTu.

11.4 NMMoBepXHOCTHOE NoBpexaeHue

Bpemsa n cTeneHb NOBPEeXAEHNSA MOBEPXHOCTU IONACTU AOMXHbI 6bIThb YyKa3aHbl B NPOTOKOE UCMbITAHWUNA.

K MOBEpPXHOCTHbIM MOBPEXAEHUSAM OTHOCAT chejyouiee:

- HeGONblWMe TPeWUHbl Ha MOKPLITUN UMW HA NTMHUSX CTbIKOB;

- paspylweHue NokKpbITUS;

- oTcnavmBaHue Kpacku;

- NOBEPXHOCTHbIE MY3bIPbKU;

- He3HauynTeNbHbIi MOBEPXHOCTHbLIA N3rM6 6€3 0CcTaTOUYHON fedopmaynuy Uan NOBPEXAEHWUA;

- Heb6o/blWOE paccrsioeHue.

Ecnu ycTpaHeHue Kakux-nn60 MOBEPXHOCTHbIX MOBPEXAEHW MpefyCMOTPEHO PYKOBOACTBOM MO 3KC-
nayatauum AaHHOro Tuna nonacTu, TO TakMe NOBPeXAeHnUsa AOonyckaeTca yCTpaHATb B Mpouecce nNpoBegeHus
ncnbiTaHuin. NMpoBeAeHNe BCEX PEMOHTHbIX paboT AOKYMEHTUPYIOT B COOTBETCTBUM C pa3gesiom 6.

13
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11.5 OuyeHka noBpexaeHuni

MoBpexAeHne B BUAE OCTATOYHOU AedpopMaLyumn UaN XEeCcTKOCTU MOXeT ObiTb KpUTUUECKUM WIWN npuBe-
CTU K NnoTepe PYHKLMOHANbHbIX XapakTepucTuK nonacTu.

B ycnoBuax akcnayaTauum nonactu NOBEepXHOCTHOE MOBPEXAEHWE MOXET CO BPEMEeHeM pas3BUTLCS B
(hyHKLMOHANBHOE WK KPUTUYECKOE.

Heo6X0AMMO OLEHUTb MOBPEXAEHUS, BbisIBIEHHbIe NPU HauyaNbHbIX CTATUYECKUX UCMbITAHUSX U UCMbI-
TaHWAX Ha ycTanocTb, M UX BAWSAHWE HA 6€30NacCHOCTb C YYeTOM BO3MOXHOCTU UX pa3BUTUSA. MpPUHLUNbLI 3TOM
OLEHKM He pacCMOTpPEeHbl B HACTOSILLEM CTaHgapTe.

12 TpeboBaHUA K MPOTOKOIAM

12.1 Mo pe3ynbTaTam WUCNbITAHWA LOSIKHbI ObITb OCQOPMIEHbI MPOTOKO/bI, coAepXalw e LOCTAaTOUYHYIO
MHdopmaunio, 4Tobbl UCNbITAHUA U UX pe3ynbTaTbl OGbI/IN CONOCTABUMBIMU.

12.2 MpoTokon(bl) foMmKeH (4OMXHbI), B 3aBUCMMOCTW OT BuAa WUCNbITaHWA, cogepxatb B cebe crne-
ayouee:

- cogepxaHue;

- OTBETCTBEHHbIA UCMNOSIHUTEND;

- faTta M MecTo NpoBefeHus;

- faHHble 06 ngeHTUMKaLMn nonacTtu;

- onucaHue nonacTu;

- HacTpolika ucnbiTaTeNbHOro 060pyA0BaHUA;

- onucaHue WUCMbiTaTeNbHON Harpysku;

- NUCNONb30BaHHOE UcnbiTaTesnibHoe obopyaoBaHue (BkNYas M3roTOBUTENSA, MOAENb, CEPUiHbIE HOME-
pa nT n;

- cBefleHusA o Kannbposke;

- pacnosioxeHue faTYNKOB U TOYEK U3MEPEHUS;

- 0COBGEHHOCTWN TapuUpPOBKN ([ONONHUTENIbBHAA HArpys3ka, HanpsxeHue U T. n.);

- OUEeHKa norpewHocTei;

- onucaHuwe NpoBepoOK, pPEMOHTa M OCMOTPOB;

- KpaTkoe onucaHue Metoga UCMbITaHWA U pe3ynbTaToBs;

- OTK/IOHEHMWS OT NporpamMmbl UCNbITaHW, nabopaToOpHbIX Npoueayp;

- cnpaBo4YHas MHgopMayus (nporpamMma UcnbiTaHWUn, nabopaTopHble Npoueaypsbl).

12.3 OueHKa pe3ynbTaToB UCNbITAHWA MO OTHOLWEHUI K MPOEKTHbIM TpeboBaHUAM [OJ/IXHA BKAYaTb B
cebsa cnepywuiee:

- OLeHKY McnbiTaTeNbHOW Harpysku, BkAO4as ee pacnpegeseHue;

- OLEeHKY pe3ynbTaToB UCNbITAHUIA B CPABHEHUN C PACHETHbIMMW AAHHbIMU;

- OLLeHKY XXEeCTKOCTU sionacTu.
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MpunoxeHue A
(cnpaBo4HOE)

PykoBogasume NpUHLNNbI HEO6XOAMMOCTN NOBTOPEHUSA CTATUYECKOTO
UCNbITaHWA U UCMbITAHUSA Ha ycTanocTb

OTnajka Npov3BOACTBA, COBEPLUEHCTBOBAHME MPOEKTMPOBAHUS 1 06LWas ONTUMU3aLNs TEXHOIOTMI U3TOTOBMEHUSA
BAMSIET HA MapaMeTpbl U XapaKTePUCTUKM flonacTeid, NO3TOMY /lonacTb, KOTOPYK MOSIHOMAcCWTAa6HO UCMbITbIBAM, Y4acTo
OT/IMYaeTcs oT cepuiiHoli NpoAyKummn. MOoCKoIbKY NPOBEAEHME UCTILITAHKS MOC/E KAXKAOTO U3MEHEHUS UMW YNYYLLIEHUS He-
MPakTUYHO, TO HEOBXOAMMO pasnuyaTb U3MEHEHUs, NPK KOTOPbIX CAeayeT UK He ciedyeT NOBTOPSTb NosSiHOMacwTabHoe
UcnbITaHve.

KOHKpETHOE M3MEHEHWE KOHCTPYKLMM IONacTu MOXeT NPUBECTU K HEOGXOAMMOCTV NPOBEAEHUSI OFPAHUYEHHOTO
Habopa MCMbITaHWii, HaNpPYMep TOSIbKO CTATUUYECKME UCMbITaHWUS, TOMbKO WUCMbITaHWE Ha YCTanoCTb, UCMbITAHUE TO/bKO B
OfIHOM HanpaefeHuu M T. .

B L,e/IoM M3MeHeHus1, ynydlialLie TonacTb, Kak npaBuio, He Bbi3biBalOT HEO6X0AMMOCTb NPOBELEHNS NMOBTOPHOMO
MO/IHOMACLUITAGHOrO UCMbITaHNUs. OfHAKO U3MEHEHNWS, BAVSIIOWME HA HArpy3Ky YCTaHOBKM, 3HAUNTEILHO BAKSIOT Ha Npo-
€KTHble napameTpbl fionacTu. HekoTopble MpUMepbl U3MEHEHUI 1 ynyylleHunii B MpoM3BOACTBE M pa3paboTke slonacTeil,

npuBoAALLMe UK He NpuBoAsLLMe K 0BHOBNEHHOMY NOSTHOMAcCLUTabHOMY MCMbITaHWUI, NpUBeAEHb! B Tabnmue A.l.

Tabnuuya Al

M3meHeHVe U ynydyllenme, NpuBoAsLiMe K 06HOBIEHHOMY
nosiHoMacwTabHOMy MCMbITAHWIO

Mogudukauma cdopmMbl NPouns BOKPYr 3HAYMMbIX WUC-
nbiTyeMblx o6nacteit (Hanpumep, camas 6onblias xopaa)

YKopauvBaHue HEKOTOpPbIX C/10€B BOJIOKOH

MepexoA Ha HOBbIV TUN NosMMepa WM HOBbIA TUM BOJIOK-
Ha (Hanpvmep, Nepexoj C NoSIM3CTEPHOr0 Ha 3MOKCUAHOe
CBSI3ylOLLEE, CO CTEK/IOBO/IOKHA HA YrNepoaHoe BOJSIOKHO)

Mepexod HA HOBbIA TUM OCHOBHOrO MaTtepuana C WHbIM
mogynem HOHra unu mogynem cAasura B MHOTOC/OMHbIX
KOHCTPYKLMSX (4acTO KOMGUHUPYIOT C U3MEHEHUEeM Tofl-
LLWHbI OCHOBHOrO Martepuana)

Bonblune n3MeHeHVs B NocnefoBaTe/lbHOCTU C/I0EB MHO-
TOC/MTONHBIX KOHCTPYKLWIA

Mepexod Ha HOBbI MeTO4 nNpPou3BOACTBa (Hanpumep,
py4HOe BMNpbICKMBAHME)

M3meHeHne 1 ynyulleHne, He NpuBogsLue K 06HOBIEHHOMY
noaHOMacLTaGHOMY UCMbITaHUIO

Mogudhukaumnsa popmbl HaKOHEYHUKa sionacTu

YOnHeHne HeKOoTOPbIX C/I0eB BOJ/IOKOH

He6onblune M3MEHeHWs MaTepuasioB, kak 4acTb MOCTO-
SIHHbIX U3MEHEHMIA Yy NOCTaBLLMKa MaTepManoB Uam nepe-
X0l Ha APYroro nocTaBLlivKa aHa/IorMuYHbIX MaTepuasios.
B nocnegHem criyyae notpebyeTcst UCNbITaHWe Ha YpOBHe
o6pasuos

MN3MEHEHNsI HEKOTOPbIX BHYTPEHHWUX MaTepuanoB B MHO-
TOC/MOMHBIX KOHCTPYKLMSAX

Heb6onbline n3MeHeHus B nocnenoBsatesibHOCTU C/0O€EB
namMmuHata

Heb6onbline n3MeHeHNss B MPOU3BOACTBEHHOM MpoLecce
(Hanpumep, U3MeHeHne B LMKe BYyJIKaHM3aLmm)

Kpome TOro, U3MeHeHUs1 UK yyYlleHns KOHCTPYKLMMW /IONacT MOryT CTaTb NPUYMHOM U3MEHEHUSI NPOEKTHOM Ha-
rpy3ku Ha nonactb. B 9ToM ciyyae 06HOBMEHHOE MOSIHOMACILTaGHOE UcNbiTaHue 6yaeT Heo6X0AMMO TOJIbKO A4St onpe-
[leNleHns yBeIMYeHHol pacyeTHON Harpysku. Korga pacueTHas Harpyska usmeHeHa, Heo6XOAMMO BbIMOMHUTL OLEHKY WC-
MbiTaTe/IbHOIM Harpy3kn OTHOCUTENIbHO PacyeTHOIA.
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MpunoxeHve B
(cnpaBo4yHOE)

O6nactu ucnbliTaHWi

Ans vcnbiTaHnii onpegensaoT NoTeHUMaNbHO KPUTUYHbIE 061acTu:

- BHYTPEHHSASA YacTb /IoNacTu OT NposieTa B CTOPOHY CEKLMK, TAe CBONCTBA M3MEHSIIOTCA CTYNeH4YaTo;

- yacTu nonacTu, B OTHOLUEHWM KOTOPbIX pacyeT nokasbiBaeT MWHUMasbHbIA Ko3hcuumneHT 3anaca no nporuby,
NPOYHOCTU, NMPOAOHKNTENBHOCTN HAKOMMIEHHOW yCTanocTy;

- ecnv 1Cnosib30BaHO aspofMHaMMYeckoe YyCTPOWCTBO TOPMOXEHUS (MK ApPYroe yCTPoiiCcTBO), YacTb flonactu, B3a-
nMmogencTeyoLwasa ¢ 3TUM yCTpPoCTBOM, OCOGEHHO B MeCTe, e yCTPONCTBO BAUSIET HA NPOYHOCTb.

He3aBUCUMO OT MCNOJIb3YEMOr0 MeTofa UCTbITaHUiA, fOCTUYL NPABUILHOIO pacnpeaesieHnst Harpysku Ha Hambosnee
yOanNeHHOM yyacTKe /ionacTu 40CTaTOYHO CNOXHO. B 60/bLIMHCTBE C/lyyaeB 3TO He SABASIETCA OCHOBHOM npo6aemMoit, no-
CKOJIbKY 3anac 6e30nacHOCTU Y lonacTi 06blYHO pacTeT Npyu NPUGMKEHUN K rpaHuLe nonacTu.

yLWITbIBaH, 4YTO pe3ynibTaTbl UCNbITaHUA Hanbonee yAaneHHbIX y4aCTKoB sionacTtn MoryTt ObITb MEeHee 3Ha4ynMbl n3-3a
6onbLioro 3anaca 6e3onacHocTy, nNpo6nemMa NpaBUIbHOTO pacnpefenieHns Harpyskm MoXeT ObiTb pelleHa oTpe3aHunem
KOH4YMKa nonactu nepepn ucnbiTaHuem.

Kak npaBusio, npyu oTpe3aHun KOHYMKa A0/HKHA OCTaTbCA A0CTATOYMHO 6Gosibluasi YacTb flonacTu As BO3MOXHOCTU
MCMbITAHNUA CeKUMii C MEeHbLUUM 3anacom 6e3onacHoCTu. JjonyckaeTcs Takke yBeNMUnTb UCMbITaTesbHYl0 Harpysky B Apy-
rol yactu nonactu, npuHUUnuaabHO CXOXeW ¢ y4aCTKOM C MWUHUMas/IbHbIM 3anacom 6e3OI'IaCHOCTVI, B COOTBETCTBUU CO
cnesylowum pacyeTom.

McnbiTaTenbHble Harpy3ky yBennunBalT Ha KO3 ULMEHT yBenuyeHns Harpysku f, Bbluncnsemsliii no coopmyne

. (B.1)

rae Sref— 3anac 6€30MacHOCTU B CEKLMWN, BbIGPAHHON A/19 NMPOBEPKM NPOYHOCTU, C CaMbIM HU3KUM KO3hPMLMEHTOM 6e3-
onacHocTu;

Smin — 3anac 6e30MacHOCTM B CEKLMM C CaMblM HU3KMM 3arnacoM 6e30MnacHOCTU.

®opmyny (B.1) ©cnonb3yT A5 KaXA0ro TUna NoBpexaeHus, a MakcuMasnbHoe 3HavyeHve f npymeHsaoT npu onpe-
[eneHnn ucnbiTateslbHbIX Harpy3okK.
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MpunoxeHune C
(cnpaBo4HOE)

OnpepeneHne ucnblTaTeNlbHOW Harpysku

C.1 CrtaTuyeckas ueneBasi Harpyska

[dnanasoH Harpy3ok BblGMparT UCX0AS U3 pa3BUTUS COOLITUIA MO HaUXyALeMy BapuaHTy. HanpaBieHne n BeNnYnHy
pacyeTHbIX Harpy3ok Heo6xoAnMo BbibupaTb Takum 06pa3om, YTOObl OHM NepeKpbiBaIN 3TOT AManas3oH. 3aTem pacyeTHble
Harpy3skm Heo6xX04MMO YTOUYHUTb C Y4ETOM MOrPELIHOCTEN, CBSA3AaHHbLIX C MPUIOXKEHNEM WUCMbITATENBHON Harpysku, BAUSAHN-
eM oKpyXxarwLeli cpefbl U OTIMYMEM SIONacTen gpyr oT gpyra.

B cnepgyouwem npuMmepe Harpyska orpaHvyeHa TO/IbKO Harpyskamu BAO/b pas3Maxa /fionactv 1M B Hanpas/ieHuu,
nepneHanKynsapHOM K OCM Hecylleli MOBEepPXHOCTW. [ NpoBEpKM COMPOTUB/IEHMS JIONACTM 3TON Harpyske B 1H060M 3a-
NJaHMPOBAHHOM COCTOSIHUM HEOBXOAUMO BbIYNCNTL PE3Y/bTUPYHOLLMIA BEKTOP Harpy3ku. B npumepe Ha pucyHke C.1 npu-
BeAEeHa gmarpammMa KpyTsALero MOMeHTa 419 TUNOBO onacTu. JuarpammMa BbINOIHEHA NO AaHHbIM Harpy3ku npu 10 pas-
NINYHBIX YCNOBUAX. JIMHUN MOKa3blBAKOT HArpy3Ky BAO/b pasMaxa /ionactu. PesynbTupyowmin BEKTOP Harpysku onpegeneH
BOKPYr ocy sionactu ¢ waroMm 15°. OH nokasbiBaeT, YTO MpPW UCMbITaHUW TOJILKO MO HanpasfeHuo BAO/b pa3mMaxa /fonactu
1 B HanNpaBfeHuW, NepneHanKyNSpHOM K OCM HecyLlleil MOBEPXHOCTU, pacyeTHas Harpyska He nepekpbiBaeTcs.

270

PucyHok C.1 — lMonsipHas gnarpamMmma guanasoHa Harpy3ok TUMOBOW jonacTtu

C.2 Harpyska npu ncnbITaHUM Ha yCTasioCTb

[na kaxaol ncnbITyeMoi yacTv 1onacTy AO/MKHO 6biTb NOKa3aHo, YTO NOBpeXAeHne B pe3ysbTare UcnbiTaTesIbHOW
Harpyskm 60/51ee Uan paBHO NMOBPEXAEHUIO OT LeNIeBO HarpysKu.

[na onpefenexHns BAUAHWA CUCTEMbl Harpysku, oHa Jo/mkHa 6biTb Mpeobpas3oBaHa B HaNpshKeHne uau ycuauve.

Ona Toro uto6bl M3bexaTb HaKOMJEHUS MNOrpellHOCTeN, NOBPEeXAEeHUs OT MCMbITaTeNbHON U LEeneBoil Harpysok
onpeaensitoT NAEHTUYHBIMWU MeTodamu.

Ha npakTuke Bce yacTu fionacTh He MOryT 6biTb TLLATENBHO UCMbITaHbl. Kputepnem Heo6XxoAMMOCTW UCMbITaHWA
onpefeneHHbIX y4acTKOB /IONacTW MOXeT 6biTb 3anac NPOYHOCTM Ha AAaHHbIX yYacTKax.

3anac NpoYHOCTU BblpaXakT B BUAE KO3((ULMEHTA YCTaNIOCTHOrO Hanpshkenus FSF. 9710 koadhdpumumneHT, Ha ko-
TOPbIA HEO6X0AMMO YMHOXWUTL Harpysky, A8 MOMyYeHUs NOBPEeXAEHWS, IKBUBANIEHTHOrO eAMHUYHOMY. [OCKONbKy onpe-
[JeneHne NoBpexAeHns ABNAEeTCSA HenuHeliHbIM npoueccoM, To FSF onpegensoT ntepauusamu. B 061acTax ¢ BbICOKMM
KO3(hhMLMEHTOM NpUCYTCTBYET 6OMbLUIONK 3anac OT YCTa/IOCTHOTO pa3pyLUeHnsi, NO3TOMY HEOOXOANMOCTb UCMbITAHUS 3TUX
y4yacTKOB MeHee BaxHa. Ecnu koadycpmumeHT 6/1130K K egnHmle, To 061acTb KpUTUYHA M3-3a YCTa/IOCTU M TpebyeTcs npo-
BeZeHVe ncnbiTaHus.
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[na npaBUMbHOrO UCNbITAHUA 3afaHHO 06/11acTU UCMbITaTe/lbHas Harpyska Ao/xHa OblTb HE MeHee LesieBoii Ha-
rpy3kn. DTO 03HayaeT, Yto FSF ansa mcnbiTaHUsA Ha YCTa/IOCTHYH Harpy3ky AO/KeH 6bITb MeHee FSF gns uenesoi ycTa-
NOCTHOW Harpysku.

CooTHoweHne mexay FSF uenesoit Harpyskn n FSF ncneitatensHoli Harpy3ku gonyckaetcs onpefensitb Kak yHk-
uno FSF(rFSF). KoadhdnumeHT 0THOCUTENBHOTO YCTaNoCTHOTO HanpsixeHns rESF BelumcnsaoT no dopmyne

IFSF = PP g (C1)
FSF..

roe FSFtarget — KoadhpmuMeHT ycTanoCcTHOro HanpsXXeHus LeneBoii Harpysku;
FSFfest — koadhpnuMeHT yCTaNIOCTHOrO HaNpPsXXEHUS UCNbITATENIbHOW Harpysku.

Bo Bcex o6nactax, rage FSF 6onee eanHuubl, 1onactb fO/MKHA ObITb MCNbITaHA.

B kayecTBe npumepa MpPOBOAAT OLEHKY MCNbITaTe/IbHOW Harpysku 475 TUNOBOM fonacty ANuHOW 62,5 M. Mpuse-
[JEHHbI NpYMep OTHOCAT TOJIbKO K Harpyske fomacTv B NPOAO/ILHOM HanpaBieHun. OLeHKY MCMbITaTesbHON Harpysku
NPOBOAAT A1 MOcNefoBaTe/IbHOTO OAHOOCEBOIO HarpyXeHus, Npu KOTOPOM J10MacTb Harpy>atoT TOIbKO B MJIOCKOCTHOM
Hanpas/IEHUUN W B HaNpaB/IEHUUN CMeLLeHns. s nonactn AnHOW 62,5 M HanpshKeHne BbIYNCASAKT Yepes Kaxable 2 M B 26
06nacTsx, pacnpefesieHHbIX N0 OKPYXXHOCTW XOpAbl BAOMb pasmaxa nonacTtu. Mo pesynbrtatam MCNbITaHWA onpegensioT
KoachpuymeHnTol FSF.

OnpenensT u3Hoc nonactu nocne 20 neT cnyx6bl. FSF npegctaBneHbl Ha KOHTYPHOI guarpamme Ha pucyHke C.2.
B paHHOM npumMepe o6n1actu co 3HaueHnem FSF meHee 1,4 npu3HatOT KPUTUYECKUMMU.

PucyHok C.2 — PacueTHbln FSF

YepHas nuHus Ha pucyHke C.2 coefmHsieT Toukn, B KoTopbix FSF paBeH 1,4. O6nactu nonactu, B KoTopbix FSF
MeHee 1,4, fO/KHbI 6bITb UCNbITaHbI. ANS HarNAAHOCTY 3T 06/1acTy BblAeNeHbl KpacHbIM LBETOM Ha pucyHke C.3.
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PucyHok C.3 — O6nacTtu ¢ pacueTHbim FSF meHee 1,4 (kpuTudeckne obnactu)

Takke AO0/MKHbI BbiTb pPaccCMOTPeHbl 0651acTi, B KOTOPbIX MOXET BO3HUKHYTb HanpskeHue, Hanpumep o6nactu ¢
BbICOKOV KOHLeHTpaunein HanpsxeHns B 60/1TOBOM COeAVMHEHMUN KOMeNs onact u obnactu Mexay KomMesem /ionactu u
MaKC/MMasbHOW XOpA0W.

C.3 lNocnepoBaTesibHOE O4HOOCEBOE HarpyxeHuve

Ha ogHOM yuyacTke npuknaabiBalT [Be OTAE/bHble LMKAMYeckue Harpyskd. Harpysky npukiajbiBatoT Ha y4vacT-
ke ¢ paguycom, paBHbiM 40,0 M. [MorpeLHOCTbI0, CBSA3aHHOW C yCKOpeHWeM nonacTu, npeHe6perarT. LIMKnMYHoCcTb Ans
Kaaoli mcnblTaTeNbHOM Harpysku coctaBnsetr 1 MaH uuknoB. Ha pucyHke C.4 npvBefeHO OTHOLIEHME MOJTyYEHHOTO B
pe3ynbTate ucnbiTaHuii n pacyetHoro FSF. Ha guarpamme pucyHka C.1 kputuyeckue 06nactu, nNpuBeAEHHbIE HA PUCYH-
ke C.3, BblAeneHbl TaKkke YepHOW NuHuel. Ha pucyHke C.4 Takke BWAHbI UCMbITaHHble KpUTUYeckme ob6racTu, KoTopble
neperpyxeHbl 6onee yem Ha 30 %. STOT NpMMep OTHOCUTCS TOJIbKO K TOUKE C OAHOI NPUIOXEHHOI Harpy3koi 6e3 yyeta
WHEPLUUOHHOro addpekTa.
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PucyHok C.4 — rFSF n kputnyeckne obnactu, nocnegoBaTeibHoOe 0LHOOCEBOE HarpyXeHue

C.4 iByxoceBOe HarpyxeHue

BTopoii npumep npeacTaBnseT [BYXOCEBOE HarpyXeHue, npu KOTOPOM NPWUIOXKEHA MJI0CKOCTHas Harpyska W Ha-
rpyska B Hanpas/fieHun, NepneHAnKyNspHOM K OCU HecyLleil MoOBEepPXHOCTU, CO cMmelleHneM dhasbl Ha 90° Takmm ob6pas3om,
4TO TOYKa NPUIOKEHMUS Harpy3kn ONMCbiBaeT B MPOCTPaHCTBE 31AMNCONAHY0 Tpaektoputo. KoHTyp rFSF nokasaH BmecTe
C KpUTMYeckoli obnacTbio, NpuBeAEHHON Ha pucyHke C.5.

PucyHok C.5 — rFSF n kputnyeckas o6nactb, ABYXOCEBOE HarpyxeHue
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CnepyeTt OTMETUTb, YTO MPU 3TOM Harpy>XXeHun UCMbITbIBAT 3HAUNTENILHO GOMbLUYI0 YacTb KPUTMYECKOW o6nacTy,
B TO BPEMsi Kak neperpyska B 3Toli o6s1acTv orpaHuyeHa 19 %. B 3Tom npumMepe Ans onpefeneHust kputuueckoli obnactu
BblOMpatT 3HadeHne FSF 1,4. BO3MOXHO gonyuweHue, 4to Ansa 060omx TUMOB WCMbITaHWI YacTb KPUTUYECKOW obnacTu
npoBepeHa HepocTaTtoyHo. C y4yeToM pe3y/ibTaToB CTATUUYECKOrO UCMbITaHWs, MOXHO y6eauTbcA B TOM, YTO pe3ysibTaTsl
KOMOGUHMPOBAHHOIO HarpyXeHusl (4BYXOCEBOE) CBUAETELCTBYIOT, UTO 3HaUMTeNbHasA YacTb ionactu TpebyeT 6osee Twa-
Te/IbHOTO MUCCefoBaHus.
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MpunoxeHue D
(cnpaBo4yHOE)

OnpeaeneHne yucaa UWUKAOB HArpysku nNpu UcnbliTaHUW Ha yCTasioCTb

D.1 O6wwme nonoxeHuns

B HacTosAlem npuioxeHnn onpeaensaoT pekoMeH[oBaHHOe YWC/I0 LMKNOB Harpysku, npuMeHseMbiX Npu nosiHo-
MacwTabHOM MCMbITaHUK onacTeli Ha ycTanocTb.

MpegnonaraioT, uTo KO3PhULMEHT UcnbiTaTebHON Harpyskn yef= 1,05 sBnseTcs 4OCTATOUHbIM ANIA UCMbITAHUS Ha
YyCTanocTb Npy 1 M/IH LWK/I0B Harpysku.

YcTaHoBNEHO, YTO A/1A NOMIHOMACLLTAbHOro UCMbITAHWA Harpy3koil Ha ycTanocTb cnedyeT NpUMeHsTb koaddmum-
eHT yef= 1,035 npu npumepHo 2,5 MJIH LMK/IOB Harpysku.

PexkoMeHf0BaHHbIEe 3HAYeHUA yef Ansa pa3nnyYHOro Yymcna LMKMNOB Harpysku npueefeHsl B Tabnuue 1

D.2 Yncno uyuknos

Yncno UMKNOB Harpyskv, NpukiagbiBaembiX K 10NacTy BO BPEMS MOSIHOMACLWITAOHOro WCMblTaHWsA Ha YCTanocTb,
ABNSETCSA pellallmm akTopoM NPoAO/HKUTENBHOCTU UCMLITAHUA Ha yCTanocTb. M03TOMy CTpeMIeHe YMeHbLaTb Ync-
N0 UUKMNOB Harpysky B LENAX CHWKEHUA 3aTpaT Ha npoBefeHue NOSIHOMACLITabHbIX UCMbITaHUA MOXEeT NOBAMATL Ha Ao-
CTOBEPHOCTb pe3y/ibTaToB UCMbITaHWIA.

Ha ocHoBe k03athpMLNEHTOB, UCMONb3YEMbIX A1 BbluMCIEHNA KO3hdmLmeHTa ncnbiTaTeNbHON Harpysku, nogcyer
BbINOSHAKT AN OonpefeneHns BAWSHWA YiCna LMKI0B Harpyskv nNpy nonHomacwtabHOM WCMbITaHWM Ha ycTanocTb Ha
KO3 DULMEHT Harpysku.

D.3 MNpumMmeHaeMbIi noaxon,

B nepeyto odyepeAb paccMaTpuBaloT gvarpammy yamaHa, NpuBeeHHY0 Ha pucyHke D.1, ynpolieHHyo [0 0fHo-
CTOPOHHeli Anarpammbl.

CpefHee 3HayeHve

PucyHok D.1 — YnpouweHHaa anarpamma N'ygmaHa

NnHnsi, o603HavYeHHan «Charac», nepecekaeT ropu3oHTasIbHY0 OCb B TOUKE, NPEACTaBSIOLLENA cTaTuYeckyo npoy-
HOCTb KOHCTPYKUMW S, N BEPTMKA/IbHYIO OCb B TOUKE AMHAMMUYECKON YCTOMUMBOCTM ANA OAHOTO Lukna Harpysku D.

NuHna «Reduced» aeiicTBUTENbHA AN HEKOTOPOro YMcNa LMKIOB M. ATa /IMHUSA Takke nepecekaeT ropusoHTaslb-
HYl0 OCb B TOUKE S, HO BEPTUKa/IbHYI0 OCb NMepecekaeT B TOUKE MOHMKEHHOTO AMHAMUYECKOTo HanpshkKeHus A7 04HOro
UMKNa Harpysku Dr BblUMCAsOT No popmyne

D (D.1)

n (Vm)

Dr -
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rae D — AvHaMuueckoe HanpshKeHue ANs OfHOTO LKA Harpysku;
N — peasibHOe YNC/O LMKIOB Harpysku;
T — 9KCMOHEeHTa YCTa/IoCTHOro NoBpexaeHns matepuana.

MoBpexaeHue, Bbi3BaHHOE HArpy3koil AnuTenbHocTbio W 1 cpeAHUM 3HaueHueM M, onpeaensioT grakTuyeckum
UMC/IOM LMK/IOB Harpyskiu M, AefleHHbIM Ha 10NYCTUMOE YUC0 LMK/IOB Harpysku J¥, no gopmyse

MoepexageHne= — = w (D.2)

O -mM + Dr
S

rae N — [fonycTMMOE 4YMC/I0 LMK/IOB Harpysku;
W — AnnTenbHOCTb Harpysku;
S — craTnyeckasi NPOYHOCTb KOHCTPYKLMU;
M — cpefHee 3HaueHne Harpysku.

Mocne noactaHoBkn opmynel (D.1) B dhopmyny (D.2) n npeobpasoBaHus, nony4vatot opmyny (D.3).

W S -n(1h)
MoBpexaeHne” (W (D-3)
D-(S-M)
McnbiTaHMe Ha ycTasnocTb MPOAO/IXAKT A0 TEX MOp, NMoka UchbiTaTeslbHOe MNOBpeXaeHue, 3afaHHoe (DopMysioi
(D.4), He cTaHeT paBHbIM LEeNeBOMYy MOBpPeXAeHWto, 3agaHHoMy dopmyroli (D.5), rae MHAEKC «?» OTHOCUTCS K UcnbiTa-
Te/IbHO Harpyske, a UHAEKC «0» — K pacyeTHOW Harpyske, a 3HauuT, K Le/IeBOMY NMOBPEXAEHNH0.

S-nt(M'j
WcnbiTaTeNlbHOE MOBpPEeXAeHne = (D.4)
D (S_ M,)
107)
LleneBoe nospexpgeHune =ytet Wo Sno (D.5)
D-(S- MO

rae ytest— KoahMUNEHT UCNbITATEIbHOW Harpy3sku.

YCcTaHOBUB MCMbITaTe/IbHOE NOBPEeXAeHNe paBHbIM LiesIeBOMY, NOC/e HeKOTOpbIX Npeobpa3oBaHuii nonyvyaem op-
myny (D.6).

(MT)

(S-Mt) (noO (D.6)

TEYBWo g Mg (nt

Ana nccnepgosanna vyBcTBUTENbLHOCTU WL K SKCMOHEHTE yCTasIoCTHOro nospexpgeHns T, no copmyne (D.7) BbI-
yucnalT nponssogHyto WEno T.

m

(S-M,) [n, (D.7)
dm yet 0 (S-MD0) T2

OTHOocuTenbHoe BAusiHe R nameHeHns umknoB Harpy3ku (nfl) Ha (Nt2) BblUMCASAKOT No hopmyne

(11777)

%Wt =) eInf n° wimy N
A ©9
W A
n,2) V(2

roe nfl — nepBoe (NepBOHaYa/IbHOE) YNC/O LMKIOB Harpy3ku,;
nt2 — BTOpOe (MTOroBOE) YNCNO LUKIOB Harpysku.
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Mpepnonaraemoe o6Liee YMCNO LMKNOB Harpyskn B matpuue MapkoBa n0O= 50 ¢ 106, a 9KCNOHEHTa YyCTasI0OCTHOro
nospexgeHua T = 9. Ecnn nn = 2,5 m10e, a nt2= K06, To no chopmyne (D.7) nonyyaem R = 0,7. Cnegyet oTMETUTb, YTO
4YyBCTBUTENbHOCTb R K M3mMeHeHuaM N0 u T MUHUMasIbHA.

Ecnun 3HaueHue yef, paBHoe 1,05, noaxoAuT AN ucnbiTaHuii ¢ 106 LMKNOB, TO 3TO 5 %-HOe yBeNnYeHue Harpysku
OO/MKHO ObITb YMeHbLEHO A0 3,5 % npu UcnbiTaHMM NPOAOC/HKUTENbHOCTbLIO 2,5 ¢ 106 umknos, T. k. 0,05 «0,7 = 0,035. Pe-
3ynbTaTbl ANA Pas3fINyHbIX 3HAYEHUI Yncna LMKMNOB Harpysku npu ycTasloCTHOM MCNblTaHMM npuBedeHsl B Tabnuue D.1.

Ta6nuuya D.1 — PekoMeH[oOBaHHbIe 3HAUYEHUs AN yel-ANa pa3IMYHOro Yncna LyKI0oB Harpysku

nn R Yef
5105 13 1,064
106 1,0 1,050
2,5+ 106 0,7 1,035
5106 0,5 1,025
107 0,32 1,016
MpnmeuyaHne — 3HayeHus BblumcneHsl no opmyne (D.8) npm N0 = 50 w106, =106 T =09.

Pe3ynbTatbl, NnpuBefeHHble B Tabnuue D.1, npeactaBneHbl B BUAE rpaduka Ha pucyHke D.2.

KoadhhnumeHT ucnbitatensHol Harpy3skm

Yuncno umMKNoB Harpysku

PucyHok D.2 — KoathhnumMeHT ncnbiTaTeNbHON Harpy3ku yel-gnsi pasfnyHoro Yymcia LMKIoB Harpysku
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MpunoxeHue E
(cnpaBo4HOE)

Pasnuune mMexpay pacyeTHOW M UCNbITaTeNIbHOW Harpyskamu

E.1 O6uwme nonoxeHus

WcnbiTaHne fonactu cfiefyeT NPOBOAWUTL B PACUETHbIX A1 flonacTy ycnoBusix. OfHAKo Ha NMpakTUKe cyllecTByeT
MHOXECTBO OrpaHWU4YeHuii BO3MOXHOCTW BbLINOSIHEHWS TakMX UCMbITaHWUA. B pesynbTate 3TUX OrpaHUYEHWin HEOBXOAVMBI
HEKOTOpble N3MEHEHUs 1 JONYLLEeHUs] B MPOBEAEHUN CTATUUYECKMX W YCTANIOCTHBIX UCMbITaHWIA TonacTy.

E.2 MNMpunnoxeHne Harpysku

Bo Bpems MCMbITaHWii NPUIOXKEHHAs Harpyska, kak NpaBuso, KOHLEHTPUPYeTCA B CeKUUAX BAOMb pasmaxa fionacTtu.
M3-3a KOHUEHTpAUUN Harpy3ku v BO3MOXHOCTY YNPOUHEHUS MOMEPEYHOro CeUYeHusi, MOXHO NpPefoTBPaTUTb OXWUAAEeMYyto
fedopMaLmio NonepeyHoro CeYeHus, YTo M3MEHUT HanpskeHue NonacTu Uuan nokanbHoe ycunve. MNosToMy 3TU TOUKM
NPUIOXEHNUS HArpy3kn A0/MKHbI HAXOAUTLCA B CTOPOHE OT MCMbITyeMblX o6nacTeii (cm. 9.2 1 npunoxexue B).

E.3 KpyTAlline MOMEHTbI U caABUT

Mpy CTaTMYECKOM WUCMbITAHUM /IONACTU 06bIYHO HarpyxatT B OrpaHMYeHHOM uucfle cekuuii — B MecTax, rae pac-
npegeneHa vaeanbHas UcnbiTaTelbHas Harpyska. 3TO OTpaXaeTca Ha pacnpefesieHn MOMEHTOB B CEKLUMSX BAO/b pas-
mMaxa nonactu (cM. pucyHok E.1) u cun casura. PacnpefeneHnss MOMEHTOB MOXHO Y/yUlINTb YBENIMYEHUEM Yncia MEeCT
NPUIOXEHNUS] Harpysku, HO 3TO MPUBOAUT K YBE/IMYEHWI0 06/1acT BO3AeNCTBMA HA nonacTb. STO B CBOK o4epedb Npu-
BOAUT K HEOGXOAMMOCTM BOCMPOM3BECTM KAaK MOXHO G0/iee TOYHO LiefeBylo Harpysky 6e3 yuiep6a Ansi 4OCTOBEPHOCTM
pe3ynbTaTtoB MCMbITAHUS.

MomeHT

1— uenesasi Harpyska; 2 — dpakTuueckas UcnbiTatenbHas Harpyska; 3 — 06/1acTu nog BO3AeiCTBMEM NPUNOXEHHON Harpy3ku

PucyHok E.1 — Pasnunuusa pacnpegeneHnss MOMEHTOB A/151 LleNneBoi
N haKTUYeCcKoW ucnbiTaTesIbHON Harpysku
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E.4 KOMBUHaUUN HarpyXeHuii oT nonact 1 B HaNpaB/eHUU, NeprneHaAnKyISPHOM K NPoAo/ibHON ocn

Mpy cTaTMYeCcKOM WUCMbITAHUU W UCMbITAHWM HA YCTaNoCTb pe3ynbTaTbl 60/1ee NpeAcTaBUTeNbHbI, KOrga NpUMEeHsoT
KOMOMHALMI0 Harpy>XXeHuii oT onacTv ¥ B HanpaBfeHuW, NeprneHAUKYNapHOM K NPOAOMbHOW ocu. MpUMeEHss TONMbKO Ha-
rpy>XeHue oT /I0NacTu WK TOIbKO HarpyXeHue B HanpaB/ieHUW, NepneHanKyNsipHOM K NPOA0JIbHON ocK, pe3ynbTupyollee
HanpsbxeHve u gedopmauns u/nnm cTeneHb NOBPEXAEHUs B HEKOTOPbLIX 06/1acTsAX ByAyT HUXKEe, YeM LesneBble 3Ha4YeHus
(cm. npunoxenune C).

E.5 PagnanbHble Harpysku

PaavasnbHble Harpysk Ha fionactu paboTaiolieli YCTaHOBKM BO3HUKAKT U3-3a MPaBUTALMOHHLIX U LLEHTPOGEXHbIX
cun. Kak npaBusio, HanpsbkeHve, co3faBaeMoe pafuasibHbIMU cuiamm, HEBGOMbLUIOE.

E.6 TOpCUOHHbIE Harpy3Kku

3HauyeHVe TOPCMOHHBIX pacyeTHbIX Harpy3oK YUMTbIBAOT B UCMNbITaTENbHON Harpyske. ECim TOPCUOHHbIE Harpysku
3HaAYMMbl 419 KOHCTPYKLMK flonacTi, TO UX BK/OYalOT B nporpaMmy ncnbitanumin (cm. 10.1.6.3).

Bnarogaps TOPCUOHHBIM Harpy3kam, NpuIoXeHHas AByxoceBas Harpyska 6ydeT B 60/bluell cTeneHn cooTBETCTBO-
BaTb peasibHO cuTyauun, Yyem ofgHooceBas. [N TMNOBOW NoONacTu Harpyska OT /IONAcTU W Pe3yNbTUPYIOLWMIA MOMEHT
CMeLleHns BAOMNb pasMaxa /lonacT Co34aloT TOPCUOHHYIO Harpysky, Kotopas yBennymBaeTcs K koMent. ST0 COOoTBeT-
CTBYET peasibHbIM YC/I0BUAM 3KCnayaTauum.

E.7 YcnoBus okpyxaroulein cpeabl

YcnoBus okpyxatowein cpegbl Mpy UCIbITAHUN OTAINYAKTCSA OT NPOEKTHbIX TPe6oBaHWA. 3TV yCNOBUS BKIOYAKOT B
cebsa cnepymwoulee:

- BJI@XHOCTb;

- KonebaHus TemnepaTypbl;

- Y®-usnyyeHue,

- CTapeHue;

- Hanuune coneis;

- arpeccuBHble cpefpbl.

BnvsHve okpyxatowieli cpefbl yYUTbIBAKOT NpY onpegeneHun YCnoBuii NCnbITaHWii.

E.8 CnekTp yCTasIOCTHOW Harpysku n nocnefoBatesibHOCTb

VcnbiTaHne Ha ycTanocTb NMPOBOAST YCKOPEHHbIM METOZO0M, B MpoLecce KOTOPOro fonacTe nogsepraeTcs gocTa-
TOYHOW YCTa/IOCTHOWM Harpyske B pasyMHblil nepuog BpeMenun (cM. 9.4 n npunoxenune C).
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MpunoxeHue F
(cnpaBo4HOE)

BnvnsiHne 60/bWNX NPOrM60B N HAaNpPaB/IEHUA Harpy3ku

Bonbluve NpornGebl 10NacT BO BPEMS UCMbITAHUA BbI3bIBAKT U3MEHEHWE HaNpaB/IEHUS Harpysku nNpu ee ysenunye-
HUW. OrpaHMYeHHOe PacCTOSHUE MeX/y TOUKOW NPUMIOXEHUS Harpy3ku 1M TOUKOU 3aKpensieHns 10nacTy MOXeT NpuBecTy K
TOMY, YTO Yro/l HanpaB/eHNs Harpy3ku 6yeT MeHATbCS. I3MeHeHue yrna npuBeseT K USMEHEeHVNI0 MOMEHTa CU/bl B Nt 6ol
TOYKE MEeX[y KOMeNieM U TOYKOI MPUIoXKeHNs Harpyskn. IToT addhekT cxeMaTMyHO nokasaH Ha pucyHke F.1.

1— dvkcupoBaHHas onopa; 2 — MJeyo MOMEHTA MOJIHONM HArpy3kW; 3 — TOuUKa NPUIOKEHUS HArpysKu;
4 — nonoxeHue 6e3 Harpysku

PucyHok F.1 — BAusiHne NpuUioXeHHbIX Harpy3ok Ha Aed)opMalunio 1 yrioBoe UCKpUB/EHMe nonacTtu

B cnyvae, Korga HanpasfieHWe npuiaraemoit Harpysku He nepecekaeTt oCb YNpyrocTi /onacTu, B TOUKe MpUioxe-
HUA Harpysku co34aeTcst A0NO/HNTENbHbIE MOMEHT (CM. PUCYHOK F.1). TOT MOMEHT MOXEeT Takxe COo3[aBaTb /I0Ka/lbHY0
HarpysKky Ha NoBEepXHOCTb /I0NacTh Yepes OCHACTKY.

Onopbl, HarpyXeHHble HenepneHaMKyIsPHO K OCM N10NacTyi, Npu BbICOKOW Harpyske MOoryT Npockasib3blBaTbh M3-3a
TaHreHymasnbHbIX cun (cM. FtHa pucyHke F.1), UTO MOXeT NPUBECTM K [lOMNOSTHUTE/NLHON Neperpyske KOHCTPYKLMM NoNacTy.

YBenuueHne Touek NpUIOXKeHUs Harpysky AonyckaeTcss UCMoNb30BaTh AN MUHUMU3ALMUM HEGNATONPUATHBIX YC0-
BUI HarpyeHusi, 0CO6eHHO B 06/1aCTU BbICOKMX HArpy3ok. CnefyeT yae/nTb BHUMaHWe KpenseHuio onop, YTobbl yMeHb-
WNTb BAUSIHAE OCHACTKM.
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MpunoxeHue JA
(cnpaBo4yHOE)

CBeZleHUss 0 COOTBETCTBUMN CCbISIOYHbIX HaLMOHaNbHbIX U MEXIocyAapCcTBEeHHbIX
cTaHAapTOB MeXAYyHapoAHbIM cTaHZapTaM, UCMOMIb30BAHHbLIM B KaYeCTBE CCbINIOUYHbIX
B MPUMEHEHHOM MeXAyHapoaHOM cTaHpapTe

Tabnnuya JA.L

O603Ha4YeHne CCbISIOUHOTO

CTteneHb O603HaYeHe N HauMeHOBaHNE CCbIIOYHOrO
HalWoHabHOro,
COOTBETCTBUA MeX/yHapoAHOro ctaHgapTa
MeXrocyfapCTBEHHOIo cTaHgapTa
FOCT NCO/M3K 17025—2009 HOT ISO/IEC 17025:2005 «O6uwme TpeboBaHNA K KOMNETEHTHOCTU UC-
nblTaTesbHbIX U KannbpoBOYHbIX NabopaTopuii»

FOCT P 54418.1—2012 MOD IEC 61400-1:2005 «Cuctembl TypboreHepaTOpHble BETPOBbLIE.
(M3K 61400-1:2005) YacTb 1 TpeboBaHuA K KOHCTPYKLUUN»
FOCT P 55589—2013 MOD IEC 60050-415:1999 «MexayHapoaHblli 3N1eKTPOTEXHUYECKUIA
(M3K 60050-415:1999) cnosapb. Yactb 415. BeTporeHepatopb!»
FOCT P NCO 2394—2016 HOT 1ISO 2394:1998 «OCHOBHbIE NPUHLMMbI HAAEXHOCTU KOHCTPYKLUIA»

MpumeuaHne — B HacTosAwel Tabavue UCNoONbL30BaHbl Creaylolme yCcnoBHble 0603HaYeHNs CTeNeHn Co-

OTBETCTBMA CTaH4apTOB:
- IOT — nAeHTUYHbIe CcTaHaapThl,
- MOD — moancrunpoBaHHble cTaH4apThbl.

28



FOCT P 54418.23—2019

MpunoxeHve Ab
(cnpaBo4HOE)

ConocTaBfieHUe CTPYKTYypbl HacTOsIWeEero ctaHgapra
CO CTPYKTYpPOW MPUMEHEHHOTO B HEM MEXAYHApPOA4HOro cTaHaapTa

Ta6bnuua Ab.1
CTpyKTypa HacTosLLero ctaHgapra

1 O6nactb NpUMeHeHns

2 HopmaTuBHble CCbIIKM

3 TepMmuHbI, onpegeneHns n o603HavyeHns
4 CucrteMbl KoopauHaTt

5 O6wme npuHUMNbI

6 [lokymeHTaumns 1 npoueaypbl UCnbiTaHnii
7 MporpaMma 1 nnaHbl UcnbiTaHui

8 KoathpmumeHTbl Harpysku

9 OnpegeneHve ucnbiTaTeNbHOW Harpysku
10 VcnbiTaHus

11 OueHka pesynbLTaToB

12 TpeboBaHua K NPOTOKONaM

MpunoxeHne A PykoBogsLLMe NPUHLUMUMIBI HE06XO04MMOCTH
NOBTOPEHUA CTATUYECKOro WCMbITaHUA W UCMNbITAHUA Ha
ycTanocTb

MpunoxeHve B O6nacTtu ucnbiTaHuii
MpunoxeHve C OnpefeneHne ncnbiTaTesbHOW Harpysku

Mpunoxeune D OnpegeneHve uucna UUKIOB Harpysku
Npu UCNbITAHUW HA YCTaNoCTb

MpunoxeHne E Pasnuune mMexay pacyeTHOW u ucnbiTa-
TeNIbHON Harpyskamm

MpunoxeHne F BnaunsHue 60nblIMX NPOrnM60OB M Hanpas-
NIeHUsT Harpysku

MpunoxeHne AA CsefeHVNss O COOTBETCTBMM CCbINTOYHbIX
HaLMOHabHbIX 1 MEXIOCYAapCTBEHHbIX CTaH4APTOB MeX-
OyHapo4HbIM cTaHdapTaM, MCNoJ/Ib30BaHHbIM B KavyecTBe
CCbI/TIOYHbIX B MPYMEHEHHOM MeXyHapo4HOM cTaHaapTte

MpunoxeHne b ConocTtaBsieHne CTPYKTYPbl HACTOALLEro
CTaHAapTa CO CTPYKTYPOW MPMMEHEHHOTO B HEM MEXAy-
HapoaHoro ctaHgaprta

CTpyKTypa Mex/yHapoAHOro cTaHaapTa
IEC 61400-23:2014

1 O6nactb NpuMeHeHns

2 HopMaTuBHble CCbIIKU

3 TepMuHbI 1 onpegenexHus

4 O603HaYeHUs N CUCTEMbI KoopAaMHaT

5 O6wwme npuHUmMnbI

6 [lokymeHTauns 1 npoueaypbl UcnbiTaHui
7 MNporpammMa u naaHbl UCNbITaAHNA

8 KoathhmumeHTbl Harpysku

9 OnpegeneHne ucnoiTaTeslbHOW Harpysku
10 VcnbiTaHuA

11 OueHka pe3ynbTaToB

12 TpeboBaHus K NpOTOKONAM

MpunoxeHve A PykoBogsLlme NpyHUMNbLI He06XoAMMOCTH
NMOBTOPEHUA CTaTUYECKOro WCMbITaHUA W UCMbITAHUA Ha
yCcTanocTb

MpunoxeHve B O6nactu ucnbiTaHni
MpunoxeHne D OnpefeneHne ncnbiTatesibHOM Harpysku

Mpunoxeune F OnpeaeneHve unucna UMKIOB Harpysku
NPV UCNbITaHUK HA YCTaNoCTb

MpunoxeHne E Pa3nuuve mexay pacyeTHOW W ucnbiTa-
TeNbHON Harpyskamu

MpunoxeHue C BnvaHue 60nbWwNX NPOrMO60OB M Hanpas-
NIeHNsT Harpys3ku
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YOK 621.311.24'534.6:006.354 OKC 27.180

KnioueBble cnoBa: BO306GHOBAsSieMas aHepreTuka, BeTpPOIHepretTnka, yCTaHOBKM BeTpOaHepretnyeckue, nos-
HOMaclWTabHble UCNbITAHUA HA NPOYHOCTb, UCMbITAHMSA nonacTei poTopa
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