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Mpeaucnosue

1 NOArOTOBIEH ®oHaOM MHAPACTPYKTYPHBIX U 06pasoBaTenbHbIX nporpamm (Mpynna POCHAHO) u
denepanbHbiM rOCYAapCTBEHHBLIM YHUTAPHBIM NPEANPUATUEM «BCepOoCCUNCKMIN HAYy4YHO-UCCIEA0BATENbCKMUIA
MHCTUTYT CTaHgaprusauum u ceptudukauumn B mamHoctpoenun» (BHUMHMALLY) Ha ocHOBE COOCTBEHHOIO
nepesoja Ha PYCCKUIM S3bIK aHrNOA3LIMHON BEPCUM CTAHAAPTA, YKA3aHHOTO B NyHKTe 4

2 BHECEH TexHuuyeckum koMuTeToM no craHgaptusauumn TK 016 «3nekTposHepreTuka»

3 YTBEPXXJEH U BBEJEH B IEMCTBWVE Mpukasom deaepanbHOro areHTcTBa No TEXHUYECKOMY pe-
rynupoBaHuio u metponorumn ot 29 mapra 2019 r. Ne 116-ct

4 HacrosiLmii ctaHgapT ABnseTca MOANMPULIMPOBAHHBIM NO OTHOLLEHUIO K MEXAYHAPOAHOMY CTaHAapTy
MO3K 61400-23:2014 «BerpoaHepreTuyeckue ycraHoBku. Yactb 23. MonHoMacwTabHble UCMbITaHUS nona-
cTei poTopa Ha npoyHocTb» (IEC 61400-23:2014 «Wind turbines — Part 23: Full-scale structural testing of
rotor blades», MOD) nyTem BHECEHUSI TEXHUYECKUX OTKIIOHEHUMN, OOBSACHEHNE KOTOPLIX NPUBEAEHO BO BBE/E-
HWUM K HACTOALLEMY CTaHAapTy.

HaumeHoBaHue HACTOALIEro CTaHAApPTa U3MEHEHO OTHOCUTENbHO HAUMEHOBAHUA YKa3aHHOTO MeXay-
HaApOAHOro cTaHaapra ans npuseaeHus B coorsercreue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

CBeleHnsi 0 COOTBETCTBUU CCbIMTOYHBIX HALMOHAMNbHBIX U MEXTOCyAapCTBEHHbIX CTaHAAPTOB MeXayHa-
pPOAHBLIM CTaHAAPTaM, UCMOMb30BAHHLIM B KAYECTBE CCbINOYHbIX B NPUMEHEHHOM MEXayHApOAHOM cTaHaap-
Te, NPUBEAEHbI B 1ONONIHUTENBHOM NpUnoxeHun JA.

ConocraBsneHne CTPYKTYpbl HACTOALLEro CTaHAapTa Co CTPYKTYPOI NPUMEHEHHOTO B HEM MEXAYHapOa-
HOTrO CTaHgapTa NPMBEAEHO B AONOMNHUTENBLHOM Npunoxexnun b

5 BBEJEH BINEPBbIE

6 HekoTopble anemMeHTbl HACTOALLEro cTaHgapTa MoryT ObiTb 06bekTamu nNaTeHTHbIX npas. MexayHa-
poaHasi anekTpoTexHuyeckas komuccus (MOK) He HeceT OTBETCTBEHHOCTM 3@ YCTAHOBMNEHUE NOASIMHHOCTU
Kakux-nmbo unu BCex Takux NaTeHTHbIX Npas

lpasuna npumeHeHus Hacmosuweeo cma+H0apma ycmaHosneHb! 8 cmamee 26 ®edeparnbH020 3aKoHa
om 29 uwHa 2015 2. Ne 162-®3 «O cmaHOapmu3auyuu e Pocculickoli ®edepayuu». NHgpopmauus 06 u3-
MEHEHUSAX K HacmosuweMy cmaHdapmy nybnukyemcs e exxe200HoM (1o cocmosiHulo Ha 1 ssHeaps meKyuiezo
eo0a) uHgopmayuoHHOM ykazamene «HayuoHanbHbie cmaH0apmbly, a oguyuanbHbil MeKem U3MeHEeHUL
U 1onpaeoK — 8 €XeMeCA4YHOM UHhOPMaUUOHHOM ykadamene «HayuoHanbHbie cmaHdapmbl». B cniyyae
nepecMmompa (3ameHbl) unu OMmMeHbl Hacmosuwezo cmarHfapma coomeemcemesyroujee ysedomneHue ydem
onybnuxkosaHo 6 bnuxallieMm 6biflyCKe eXeMeCcsYH020 UHOPMaUUOHHO20 ykasamensa «HayuoHanbHble
cmaHOapmbly. Coomeememeyrowjas UHgopmayus, yeedOMIIEHUE U MEKCMbl Pa3Meuaromcecs Makxe 6 UH-
gopmayuoHHol cucmeme obue20 nonb30eaHuUs — Ha oguyuanbHoM catime ®edeparnbHo20 azeHmoemea no
MEXHUYECKOMY pezayriuposaHuro U Memposoauu e cemu ViIHmepHem (Www.gost.ru)

© CraHaaptuHdopm, odopmneHune, 2019

Hacrosawmit cTaHgapt He MOXET BbITb MOMHOCTbIO UM YaCTUYHO BOCMPOU3BEAEH, TUPAXKAPOBAH U pac-
NPOCTpaHEH B Ka4ecTee opuuuanbHOro usaaHus 6es paspeluenus degepansHOro areHTCTBa Mo TEXHUYECKO-
My PerynmpoBaHu1io 1 METPOTIOTMH
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BBepneHue

Jlonactu poTopa BETPOSHEPreETUYECKON YCTAHOBKM pacCMaTpMBaIOT KaK OAWH U3 Haubonee KPUTUYECKUX
KOMMOHEHTOB CUCTEMbI. B HACTOSALLEM cTaHgapTe onpeaeneHsl TpeOoBaHUA NPOYHOCTHBIX NOMHOMACLUTa6-
HbIX UCMbITAHUIA, CBSA3aHHLIX C NOATBEPXKAEHUEM COOTBETCTBUA MONACTEN, A TAKke MHTEPNPeTaLmsa u oueHka
pe3yneraros.

Ocobble METOAbI UMW HACTPOWKKU UCMbITaHUA HE TPebyroTCA UM OHWU BKNIOYEHbI B METOALI NONHOMAC-
wTabHOoro ucnbITaHUa nonacren.

Tpe6oBaHus K UCNbITAHWSIM N0 ONPeAeNeHNI0 NapaMeTPOB U XapaKTEPUCTUK NIONACTEN BKIMIOYEHbI B HA-
CTOSILLMIA CTAHAAPT C LENbio NOATBEPXAEHUS HEKOTOPBIX XXU3HEHHO BaXHbLIX MPEANONOKEHUNA, BHOCUMbIX HA
CTauu NpoeKTa U NPUMEHSIEMbIX B Ka4€CTBE UCXOAHbIX NapaMeTPoB ANA pacyeTa NPOEKTHbIX Harpy3soK.

TMobble TpeGoBaHMs craHaapTa MOTyT ObiTh 3aMEHEHBI UHbIMK, eCnn GyaeT A0CTOBEPHO NOATBEPXKAEHA
6e30nacHOCTb CUCTEMBI.

Moaudukauma HaCTOALLEr0 CTaHAapTa MO OTHOLUEHUIO K MexayHapoaHoMy cranaapty MOAK 61400-
23:2014 ocyLuecTBneHa nyTemM BHECEHUS CreayIOLMX TEXHUUECKMX OTKNOHEHWIA:

- MCKIIOYEHBbI TEPMUHBI U 0603HaYeHus1, He NpUMeHeHHble B TekcTe MOK 61400-23:2014;

- UCKIIOYEHBI rpeyeckue cumBosbl (4.2) u 0603Ha4YeHUA MHAEKCOB (4.3) B CBA3KN C TEM, YTO NOACHEHUA K
HUM NpuBEAEHbI B COOTBETCTBYIOLUMX MYHKTaX CTaHAapTa;

- TePMUHbI NpUBEAEHLI B andaBUTHOM NOPsiAKE B COOTBETCTBUM C TpeboBaHuamm MOCT 1.5—2001;

- NPUSIOXEHUA NPUBEAEHBI B NOPAAKE CCbISIOK HA HUX B TEKCTE CTaHAapTa B COOTBETCTBUM C Tpebosa-
Huamu MOCT 1.5-2001;

- n3 npunoxenus F ncknioyena tadbnuua F.1, nosropsiiowias Tabnudy 1, npuseaeHHyo B nyHkre 8.3.2;

- aneMeHT «Bubnuorpadusay ucknioueH B cBsizu ¢ otMeHoi IEC 61400-22:2010 «BeTpoaHepreTuyeckune
yCTaHoBKW. YacTb 22. UcnbiTaHWe Ha COOTBETCTBUE U cepTuduKaLmsy.
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(M3K 61400-23:2014)

HAUMWOHANBbHBIN CTAHOAPT POCCUMNCKON OEQLEPALMUMN

Bo3o6HoBnsiemas aHepreTuka. BetpoaHepreruka
YCTAHOBKU BETPO3HEPIETUYECKUE
YacTtb 23
MonHomacwTabHble UCNBbITAHUA NONACTEN POTOPA HA NPOYHOCTb

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

Nara BBegeHuna — 2019—12—01

1 ObnactTb NpuMeHeHus

HacroAwmi ctaHgapT yctaHaBnuBaeT TpeBGOBaHUSA K YCMOBUSIM U MPOBEAEHUIO MONTHOMACLUTAOHbIX UC-
NbITaHUI NONAcTen poTopa Ha NPOYHOCTb BETPOIHEPIETUUECKMX YCTAHOBOK (Aanee — yCTaHoBKu), 00paboTke
1 OLeHKE NOMyYeHHbIX pe3ynbratoB. OCHOBHOW acnekT UCMbITaHMI CBA3aH C OLEHKOMW LeNOCTHOCTU NonacTu.

HacToawumi crtanaapt yCTaHaBMMBAET crieaylolMe BUAbl UCTbITAHWM: CTaTUYECKUEe, Ha yCTarnocTb,
cTatu4eckne nocne UCMnbITaHUsA Ha ycTanocTb U UCMbITAHUA, onpeaensioLwme aApyrue napaMmeTpbl U xapakre-
pUCTUKM nonacTen, NoATBepXaatowme ¢ NPUEMNEMbIM YPOBHEM AOCTOBEPHOCTH, YTO BCE NONACTU AAHHOIO
TUMa COOTBETCTBYIOT 3aAaHHbIM TpeBGoBaHUAM.

TpeboBaHua, HeoOxoauMbIE ANA onpeaeneHus napameTpoB ucnbiTaHun nonacren, — no MOCT P
54418.1. UcnbiTaTtenbHble Harpy3kn paccyUTbIBalOT B 3aBUCUMOCTU OT MaTepuana nonactew.

HacTosawmi ctaHaapt He pacnpoCTPAHAETCA HA OLEHKY PACYETHbIX HArpy30K NO OTHOLIEHMIO K haKTu-
YECKUM Harpyskam Ha yCTaHOBKM.

B HacToAiLeM cTaHaapTe pacCMOTPeHbl NONHOMAcLITabHble UCNbITaHUA NonacTel ropU3oHTanbHo-0ce-
BbIX YCTAHOBOK, M3rOTOBIEHHbIX M3 KOMMNO3ULIMOHHLIX MAaTEPUANOB, TEM HE MEHEee 3Ha4YMTeNbHas 4YacTb Tpe-
6oBaHwuii cTaHgapTa npumeHumMa K niobbiM KOHUrypauuam, pasmepam n matepuanam nonacren.

2 HopmaTuBHbIE CCbINIKU

B HacrosfiLiem cTaHaapTe UCNOMb30BaHbI HOPMATUBHBLIE CCbIMTKU HA Cneaylowwmne CTaHaapThl:

FOCT UCO/M3K 17025 Ob6wme TpeGoBaHUA K KOMNETEHTHOCTU UCNbITATENBHBIX M KANMOPOBOYHBIX Na-
6Goparopun

FOCT P 54418.1 (MOK 61400-1:2005) Bo3obHoBnsseMas aHepreTuka. BetpoaHepreTuka. YCTaHOBKM Be-
TpoaHepreTudeckue. Yacrb 1. TexHuueckue TpeGosaHus

FOCT P 55589 (M3K 60050-415:1999) MexayHapoaHbIi 9NEKTPOTEXHMYECKUn cnoeapb. Yactb 415.
YcTaHOBKM BETPOIHEpreTudeckne. CUCTEMbI reHEPUPOBAHUS NEKTPOIHEPTUN

FOCT P UCO 2394 KoHcTpykuumn cTpoutesnbHble. OCHOBHbLIE NPUHLMNBI HAAEXHOCTH

MpumedaHune —Ipu NoONL3IOBAHUM HACTOALMM CTaHAAPTOM LienecoobpasHo NpoBepUTL AeHCTBUE CCbINOYHBIX
CTaHfapToB B UHpOpMALMOHHOI cucTeme obLLero Nnonb3oBaHUA — Ha oduunanbHoM cainTe PeaepanbHOro areHTcTBa no
TEeXHUYECKOMY perynupoBaHuio U METPONOrnM B CETN UHTepHET UK No exerogHoMy WHdopMaLMoHHOMY yka3aTtenio «Ha-
LiMoHanbHblE CTaHAAPTbI», KOTOPLIA ONY6NUKOBaH NO COCTOAHNIO Ha 1 AHBaPA TeKYyLLero roga, U No BbiNyCKaM exeMecsy-
HOro MHPOPMALIMOHHOrO yKasaTens «HauuoHanbHble cTaHAapTLI» 3a TeKyLuii roa. Ecnu 3ameHeH cCbiNOYHbIA cTaHaapT,

U3pnaHue ocbuumansbHoe
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Ha KOTOpLIA faHa HefaTupoBaHHas CChifika, TO peKOMEHAYETC UCMOoMb30BaTh AEMCTBYIOW YO BEPCUIO STOMO CTaHAapTa
C Y4€TOM BCEX BHECEHHLIX B [laHHYI0 BEPCUIO M3MEHEHMI. ECnu 3aMeHeH CCINOYHbIA CTaHAAPT, Ha KOTOpLIW AaHa aaTtu-
poBaHHas cchbinka, TO pekOMeHAYETCS UCMONb30BaTh BEPCULO STOMO CTaHAapTa C yKasaHHLIM BhILLIE FOA0M YTBEpXAeHUs!
(NpuHATMS). Ecnun nocne yTBepXAeHUs HAcTOSLLEro cTaHAapTa B CChINIOYHbIA CTaHAapPT, Ha KOTOpLIiA AaHa [aTupoBaHHas
CCbiMKa, BHECEHO N3MEHeHM e, 3aTparuBatoLLee NoNoXeHWe, Ha KOTopoe faHa CChifKa, TO 3TO NoNoXeHue peKoMeHayeTcs
NPUMeHsTL 6e3 y4eTa JaHHOrO M3MEeHEHUS!. ECrin CChINOYHbIN CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NOToXeHUe, B KOTOPOM
[laHa ccbifka Ha Hero, pekoMeHAYEeTCS MPUMEHSITL B YacTy, He 3aTparusaloLeil STy CCblKY.

3 TepmuHbI, onpegeneHns U 0603HaYeHUA

3.1 B HacrosLeM ctaHgapTte npuMeHeHbl TepMuHbl no FOCT P 55589, a Take cneayloLme TepMUHbI C
COOTBETCTBYIOLLUMU ONpEeAENEHUSAMM:

3.1.1 pecdbopmauma: NameHeHne reomeTpuyeckux pasmepoB u/unu copmbl obpasua nog AencrBueM
Harpysku.

3.1.2 puana3oH Harpy3ku: 3HauyeHUsi MakCuMarbHbIX PAaCYETHbIX HArpy30K BO BCEX HarnpaBl€HUAX U
NOMOXEeHMUsIX NOonacru.

3.1.3 xecTKkOCTb: OTHOLLEHME NpuriaraeMoin Harpy3ku K Bbi3biBA€MOW €10 AedopmMaLum ynpyroro tena.

3.1.4 ucnbiTaHue Ha ycTanocTtb: McnbiTaHue, Npu KOTOPOM K 00pa3sLy npunarator Harpy3Kky ¢ noCTOsIH-
HOW UIN LMKITMYECKON amMnuTyao0M.

3.1.5 ucnoiTatenbHas Harpy3ka: Harpyska npu ucnbitaHum.

3.1.6 ucnbityeman obnactb: Obnactb UCMLITYEMOro 06BLEKTA, K KOTOPON MPUNOXKEHa 3afaHHas Ha-
rpyska.

3.1.7 xomenb nonactu: Yactb nonacrtu, cny>ailas Ans CoOeAUHEHUs nonacTu co CTYNULUEN rMmaBHOro
Bana.

3.1.8 kpyueHue: NameHeHne popmbl 5IONACTH, XapaKTEPU3yioLLIEECA NOBOPOTOM MNONEPEYHOr0 CEYEHUs
BOKPYT MPOAOSbHON OCH.

3.1.9 Harpy3ka ¢ nmepeMeHHOM aMnnIUTyaoMn: Harpy3ka ¢ nepeMeHHbIM 3Ha4YEeHUEeM W/UNN LMKNnY-
HOCTbIO AnanasoHa.

3.1.10 HakonneHHasa yctanocTb: [1poLecC NOCTENEHHOIO HAKOMMEHNA NOBPEXAEHUI NO4 AEWCTBUEM
npunaraemoi Harpysku.

3.1.11 HanpaBrneHue B NSIOCKOCTU: HanpasnexHne, nepneHanKynsapHoe K NoKanbHOM Xxopae u nonepey-
HOW OCK fonacTu.

3.1.12 HanpaBrieHue K KpoMKe: HanpasneHue, napannensHoe NoKanbHON xopae.

MpumedyaHue — HanpaBreH1e K KPOMKE MPELCTaBEHO Ha pUCYHKe 1.

3.1.13 nanpaBsneHue oT fionacTu: HanpasneHue, NEPNeHANKYNAPHOE K OCU HECYLLEN NMOBEPXHOCTH
HegedopMUPOBAHHOW NONACTU.

MpumedaHue — HanpaBreH1e K KPOMKE MPELCTABIEHO Ha PUCYHKeE 2.

3.1.14 HanpaBneHue no pasmaxy: HanpasneHue, napannenbHOE NPOAONbHOMW OCK NIONacTu.

3.1.15 ocHacTKa: [etanb unv yCTPOMCTBO ANs NPUINOXEHUS Harpy3ku Uin Kpennenusa obpasua.

3.1.16 ocb ynpyrocTtu: JIMHMA NO ANMHE NONacTu, BAONb KOTOPOM NpunaratoT nonepedHble Harpysku,
cosfaloLLme TonbKO n3rmb 6e3 cosgaHus KpyTaLEero MoOMeHTa B Kakon-nubo yactu nonacru.

MpuMedaHune — OBBIYHO OCBIO YNPYrOCTU CHUTAIOT JIUHWIO, NMPOXOASLLYIO Yepe3 LiEHTp YNPYroCcTy KaXKaoi cek-
uumn. 3To onpeaeneHne HenpuMEeHMMO A4S NionacTei ¢ NOBOPOTHO-M3rMBHOM MydhTON.

3.1.17 noacucrtema nonactu: HTerpupoBaHHas cucreMa 9f1eMeHTOB, BbIMOSNHSAOWWX ONpPeaeneHHbIe
PYHKLMM B KOHCTPYKLMK nonactu (Hanpumep, cucrema 3alumtbl OT BO3ropaHus, aspoguHaMuyeckas cucrteMa
TOPMOXEHUSA, NOACUCTEMA KOHTPONSA, NOACUCTEMA a9POANHAMUYECKOTO YNPaBNeHUsa u T. 4.).

3.1.18 nonHomacwTabHoe ucnbiTaHue: VMcnbiTaHme peanbHOR NONAacTn Unu ee 4acTu.

3.1.19 nocTosAAHHaA aMnnUTyaa Harpy3ku: Liuknudeckas Harpyska ¢ 3agaHHoOi NOCTOAHHOW aMMmnuTy-
0N (UM CpeaHUM 3HaYEHUEeM) MPU UCMBITAHWM Ha YCTarnoCTb.

3.1.20 npeaBapuTenbHbIf U3rnd: KpuenaHa B HanpaeneHUn OT NIOCKOCTU NOMNACTU B HEHArPY>XEHHOM
COCTOSIHUM.

3.1.21 npuBoA: YCTPONCTBO YNpaB€HNA NOCTOSAHHOW MM NEPEMEHHON Harpy3koi 1 nepemeLLeHuem.

3.1.22 npoaonbHbIN U3rn6: HectabunbHOCTL, XapakTepudyemasi HeNMMHERHbIM YBENUYEHUEM nporuba
NMOCKOCTM NONacTh ¢ USMEHEHNEM CXUMAIOLLEH Harpy3ku.

2
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3.1.23 pacyeTtHasa Harpyska: BoigepxuBaemasn nonactbio Harpy3ka ¢ y4eToM YacTHbIX KO3chULNEH-
TOB 6E30NacCHOCTU.

3.1.24 cmewenue nonactTu: CMeLLeHne B HanpaeneHun, napannensHOM NIOCKOCTU HECYLLEN NOBEPX-
HOCTU M NepneHANKYNAPHOM K NPOAONbLHON 0CK HeaeOPMUPOBAHHON 110NacTu.

MpumedaHune — CMelleHne nonactTu NpeAcTaBNEHO Ha PUCYHKE 2.

3.1.25 co6¢cTBeHHan yacToTta: Yactota co6CTBEHHBIX KonebaHuii ynpyroi cMCTembl NOCNE Ha4anbHOro
BO3MYLLEHUS.

3.1.26 ctaTnyeckoe ucnbitaHue: McnbiTaHue ¢ NPUNOXEHUEM OAHOIO LMKNa Harpy3ku 6e3 nposiene-
HUA AUHAMUYECKMX 3P peKTOoB.

3.1.27 crpenoBugHocTb: KpuBu3Ha nonactu B NNOCKOCTU CMELLIEHUS ONAcTU B HEHArPy>X€HHOM CO-
CTOAHUMN.

3.1.28 xopga: OTpe30K NPSAMON, COEANHAIOWMIA NEPEAHIOI0 U 3aAHIOI0 KPOMKM NIONACTU 1 NeXaluuii B
paccmaTpuBaeMOM CEYEHUMU.

3.1.29 ueneBas Harpy3ka: PacueTHas Harpyska, ABNAIOLLAACA HaunyyLlen B Ka4eCTBE UCNbITATENbHOM.

3.1.30 yacTHble K03 DuUMeHTbI 6e3onacHocTn: KoahpuumeHTbl, NPUMEHAEMbIE K Harpy3kam u co-
NpOTUBNEHUIO MaTepuana, Ans pacyera norpeLlHoCT! U3MEPEHHbIX BENUYUH.

3.2 B HacTosiLLeM CTaHAapTe NPUMEHEHBI crneayiowme 0603HaYeHUs:

F, — ycunue casura B NOCKOCTM (KOOPAMHATLI XOPAbI);
F, — ycunue casura K Kpomke (KOOPAWHATbI XOPAb);

F,— ycunue casura no pasmaxy (KoopavHarbl XopAbl);

F,,— ycunue capura ot nionactu (kOOpAWHATLI [MABHOTO Bana);

Fy — yCunue caBura onepexeHusi-aanasabiBaHus (KoOopauHaThl [ABHOMO Bana);
F, — ycunue casura no pasmaxy (KOOpAnHaTh! [MaBHOMO Bana);

M, — KpyTALUMIA MOMEHT K KPOMKE (KOOPAMHATLI XOPAbI);

M, — KpyTALUNIA MOMEHT B NIOCKOCTU (KOOPAMHATBI XOPAbI);

M, — TOPCUOHHBIF MOMEHT NONacTu (KOOpAUHATbI XOPAbI);

M, — KpyTALLMIA MOMEHT ONEPEXEHUA-3aNasablBaHNs (KOOPAMHATLI [NaBHOrO Bana),
My— KPYTALMI MOMEHT OT flonacTu (KOOpAMHaTbl FMaBHOro Banay;

M, — TOPGUOHHBII MOMEHT NONAcTK (KOOPAUHATLI FMABHOTO Bana).

4 CucteMbl kKoopguHaTt

Bo BpeMsi MPOYHOCTHBLIX UCTIBITAHWI MPUMEHSIOT JBE Pa3fMyHble CUCTEMbl KOOpAMHAT. CMcTeMa Koop-
JVHaT, CBA3aHHas C HanpaBneHeM JOKarnbHOM Xopabl NONacTu, NPUBEAEHa Ha pucyHke 1. Cucrema koopau-
HaT, cBSA3aHHAas ¢ 06LLMM HanpaBneHueM niockOCTH MaBHOro Bana, NpUBeAeHa Ha PUCYHKe 2.
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1 — TOPCWOHHEIN Yrof; 2 — CMeLLeHre nonacTu; 3 — cMeLLeHne onepeXeHns-3anasgbiBaqus, 4 — fedopMupoBaHHas ocb SlonacTy,
5 — HeAeOpMUPOBaHHAA OCb FIONacTu

PucyHok 1 — Cuctema KoopanHaT XopAbl Nonactu (B NOCKOCTH, K KPOMKeE)

MpumedaHne — PucyHok 1 gaeT npeactaBneHne o BosgeincTeum Harpy3ok saone U nepneHankynAapHo K 1no-
KanbHoO# xopae nonacTy.

1 — cMelleHWe B HanpaBneHWK, NepreHANKYNAPHOM K OCH HecyLLell NoBepXHOCTM HeJehopMMPOBaHHON NonacTi; 2 — CMeLLeHWe B Ha-
npasneHuu, napannenbHOM MI0CKOCTU HecyLUel MOBEPXHOCTU U NeprieHANKYNAPHOM K NPOA0SIbHO ock HefedhopMMPOBaHHON NonacTy;
3 — AedopmuUpoBaHHas ock fonacTn; 4 — HegedopMUPOBaHHAA OCb NOMNacTy

PucyHok 2 — CucteMa koopfauHarT rnaBHoOro Bana

MpumMedaHne — PUCYHOK 2 faeT NpeacTaBrieHne 0 BO34eACTBUM HarpysoK B4 Ok NJTOCKOCTW rMaBHOro Bana.
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5 O6wme npuHUUNLI

5.1 Llenb ucnbitaHus

Liens ucnbiTaHus nonacTu 3aknio4aeTcs B NOATBEPXAEHUM C JOCTATOMHLIM YPOBHEM [OCTOBEPHOCTM
TOrO, YTO TMM NONACTM, U3FOTOBIIEHHON B COOTBETCTBUM C OMpeaerieHHbIMM TpeGoBaHusiMK, COOTBETCTBYET
3a/1aHHOM HaAEXHOCTU B KOHKPETHBIX FPAHNYHBIX YCIOBUSX, ONACTbL COXPAHAET CNOCOGHOCTL BbiAEPK1BAaTh
Harpysku, a Cpok Cry>6bl COOTBETCTBYET PACHETHOMY 3HAYEHUIO.

Mpu MCMbITAHWUSIX OMPEAENSIOT NapamMeTpbl U XapakTepUCTUKM NONAacTu B LIENsAX NOLTBEPXAEHUSA OC-
HOBHbIX PACYETHBIX NPEAMOMOXEHNIA, BHOCUMBIX HA CTaZUN MPOEKTa N MPUMEHEHHbIX B KQYECTBE UCXOAHbIX
JaHHbIX NpU pacyeTe NPOEKTUPYEMOIt Harpy3ku. McnbiTaHus nonacTu oxBaTbiBalOT HE BCE PaCYETHbIE Npea-
MOSOXEHMS.

MonHomacLUTabHbIe UCMLITAHWS BLIMOMHSIOT OAHOBPEMEHHO CO CTAHAAPTHLIMU UCTLITAHUAIMU Ha Orpa-
HUYEHHOM yucre 06pa3sLOB (UCMbITLIBAIOT TOSLKO OAHY UMM ABE MOMNAacTW NPOEKTUPYEMOr0 TUNA), MO Pe3yrib-
Taram KOTOPbIX HEBO3MOXHO MOMYYUTb AOCTOBEPHYIO MH(OPMALMIO O Ka4ecTBe NMPOW3BOACTBA floNacTeil.
YKasaHHble UCMbITAHWS AAIOT BO3MOXHOCTb MOMYYMTb JOCTOBEPHYIO MHCDOPMALIMIO O TUME NONacTu, HO HE MO-
ryT 3aMEHWUTb AeTarnbHbIi NPOLEeCcC pa3paboTku UM CUCTEMY KOHTPOISI Ka4eCTBa CEPUItHOMO MPOU3BOACTBA.
B npuBefeHHbIX B CTAHAAPTE UCMBITAHUAX HE MPEAYCMOTPEHbI UCMBITAHUST (PYHKLMOHUPOBAHUS MEXaHU3MA,
6a30B0ii NPOYHOCTM MaTEPUANIOB, @ TAKXKe NONy4YeHNE JaHHbIX AN NPOEKTUPOBAHUS NONACTel U/Unn KOMno-
HEHTOB.

5.2 MNpepenbHble COCTOAHUA

Ba3soii Ana 3agaHusa UCMbITaTeNbHbLIX HAarpy3oK SIBMAETCS BECb KOMMMEKC NPOEKTHbIX Harpy3ok Ha nona-
ctn no NOCT P 54418.1 ¢ yyetom npuHuunos HagexHocTn no NOCT P NCO 2394, onpeaensiowmx npeaenb-
Hbl€ COCTOSIHUA U YACTHbIE KOSMMDULMEHTbI, KOTOPbIE NMPUMEHSIIOT ANs AOCTUXKEHUA COOTBETCTBYIOLMX NPO-
€KTHbIX 3Ha4eHUI. [orpaHNnYHOe COCTOSIHME — 3TO COCTOSIHME MPOYHOCTU U Harpy3ku, BAMSIIOLLEH Ha Hee, 3a
KOTOPbIM MPOYHOCTL BOree He COOTBETCTBYET NPOEKTHbIM TpeboBaHUAM. YacTHbIN KOI(hUUMEHT oTpaxaeT
MOrPELUHOCTb M BbIOpPaH Kak MUHUMYM U3 MPUHLKUNE HEOOX0AUMOCTH COOMIOAEHUA BEPOATHOCTU AOCTUXEHUS
YPOBHSA HWXE NpeferibHbIX 3Ha4YeHMin Npo4HocTU. Jlonacte noAsBepraoT UCNLITAHUIO, ECMU NPeAenbLHoe Co-
CTOSIHWE HEe AOCTUTHYTO MPU BO3AEWCTBUM HA HEE UCMLITATENLHOW HArpy3ku, COOTBETCTBYIOLLEN MPOEKTHOM
Harpy3ke.

3aaaHHas ucnbiTaTeNbHas Harpy3ka MOXET NpeBbiluaTb NPOEKTHYIO ANs yyeTa CryyaiiHblX BO3feu-
CTBWIA, HANPUMEP BAUAHUA OKPY>KatoLel cpefibl, MOrPeLUHOCTU UCMILITAHMA U OTKITOHEHWI NPU U3rOTOBNEHUU
nonactu (cm. pasaen 8).

5.3 MpakTuyeckune orpaHnYeHUa

Mpu npoBeaeHNN UCNBITAHWA YYUTLIBAIOT MHOXECTBO OrpaHUYEHUN TEXHUYECKOTO U IKOHOMMUYECKOTO
xapakrepa. Hekotopble Haubonee BaXkHble NPUBEAEHbLI HUXKE:
pacnpegeneHue Harpy3ku Ha onacTb MOXET ObITb CMOAENUPOBAHO TOMbLKO NPUONU3UTENBLHO;

KaK npaBsuno, NpoBoAAT He 6onee 0AHOIo UCNbITaHuUs;
[ONYCKAeTCA UCNbITLIBATL OAHY USIM HECKOMBKO rnonacren;
HEKOTOpbIE OLWMOKKU TPYAHO ONpeaenuTh.

B cBA3K C Tem, 4YTO OrpaHUYEHNA BAUSIIOT HA OKOHYATENbHbLIE PE3YNLTaThl OLIEHKM NPeAenbHbIX COCTO-
AHWIA, Pe3ynbTaT UCNbITAHUA MOXET ObITb HEOAHO3HAYHbIM. [pU UHTEepNpeTauun pesyrnbsTaTtoB CreayeT yuu-
TbIBaTb, YTO NONACTb ANS UCNbITaHWUA ByAEeT OAHOI U3 NEPBLIX B CEPMAHOM NPOU3BOACTBE, YTO Npeanonaraer
nocneayowyio moaudukauuio. Nobblie HesHauuTenbHbIe MoANMUKALIMK MOTYT UCKa3UTbL JOCTOBEPHOCTL pe-
3ynbTaToB UCMLITAHMI (CM. NPUNOXEHUe A).

5.4 Pesynbratbl UCNbITAHUN

MpoekTHan Harpy3ka sBnseTca 6a3oi Ans 3afaHusA UCNbITAaTeNbHOW Harpy3ku. COrnacHo NpPOEKTHOM
AOKYMeHTauun nonacTtb A0MKHA BblAepPXXMBaTh PACHETHYIO HArpy3ky. B pacyeT Harpy3ku KOCBEHHO 3aKnagbl-
BalOT PAA AONYLUEHWIA:

- ycunue unu HanpspkeHne paccyUTaHo KOPPEKTHO;

- NPOYHOCTb U CONPOTUBNEHNE YCTaNoCT B3aMMOCBSI3aHHbIX MaTepnanos U AeTanen OueHeHbl ¢ A0-
CTaTO4HOMN TOMHOCTLIO;
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- 3Ha4YeHuA NPOYHOCTU U CONPOTUBMAEHMUS YCTANOCTH, MCNONb30BaHHbIE ANA pacyeTa, TOYHbI,

- TEXHOMNOrMA U3roTOBNEHNSA COOTBETCTBYET NPOEKTHOW JOKYMEHTaLuu.

Mpu nonHomMacLITabHOM UCNBITAHMU UCTIONb3YIOT NOCNEAHNE CBEPEHHLIE NPOEKTHLIE AaHHbIE, O4HOBpPE-
MEHHO NPOBEPSAIOT JOCTOBEPHOCTb YKa3aHHbIX BbiLUe AOMYLLEHMA. ECnu nonacTb He BbiAepXana ucnbitaHue,
TO MO KpawHeh Mepe OAHO U3 ATUX AONYLLEHWI HAPYLLEHO 1 6e3 AanbHENLEero aHanm3a HEBO3MOXHO onpeje-
NUTb, YTO BbI3BANO HEOXKNAAaHHbIN COON.

Ecnu nonactb He noBpexaeHa BO BPEMS UCTbITAHUA, & NPOYHOCTb FTONACTU U UCTbITATESbHbIE HArpy3ku
onpeaeneHbl KOPPEKTHO, OHA COOTBETCTBYET 3amnOXeHHbIM TpeboBaHusM. Pesynbtarbl UCMbITAHUS NTIONAcTy
Jat0T BO3MOXHOCTb NPOBEPUTbL HEKOTOPLIE NPOEKTHbIE AONYLUEHUS.

6 flokymeHTauus n npoueaypbl UCNbITAHUNA

MarotoButenb AOMKEH 3a40KYyMEHTMPOBATL OTCMEXUBAEMbIE AAHHBIE O MPOEKTUPYEMON KOHCTPYKLMUU
nonactu. [lokymeHTaumsa AOMKHa BKNoYaTb B ceba crneaytoLee:

- YHUKanbHbIA naeHTudukaTop nonacru;

- HeobxoauMble YepTexu u cneumdukalmu;

- CxXeMy nonactu u paboyme UHCTPYKLMUU;

- CNWCOK U3roTOBUTENEN, TUN U MAEHTUUKALUOHHBIA HOMEP ANSA BCEX UCNONb30BaHHLIX MATepPUarnos;

- cepTudmkaTbl NOCTaBLUMKA U MPOTOKOMbI NabopaToOpPHLIX UCMbITAHMI HA BCE HEOOX0AMMbIE MaTepua-
nbl, UCMONb30BaHHbIE M3rOTOBUTENEM NONACTH;

- TepMorpamMmbl OTBEPXAEHUS ANA TEPMOPEaKTUBHbLIX CMOS U aAre3MBOB Ha KPUTUYECKUX yHacTKax;

- AndpepeHumnanbHyo CKaHUPYIOLLYIO KanopUMETPUIO UK APYrok KOHTPOMb OTBEPXKAEHUS;

- NIUCTbI 3aNUCK Ka4ecTBa OT M3rOTOBUTENS, NOAMUCAHHLIE OTBETCTBEHHLIMU NULIAMM;

- BECOBOM U BanaHCUPOBOYHbIN OTYET, AETANMM3UPYIOLWMI OOLLYIO MACCY U LEHTP TSHKECTH);

MpumeyaHUe — DTOT OTYET JOMKEH COAEpxKaTb UHOPMALMIO 060 BCEX He3aKpenneHHbIX aNeMeHTax, 3aduk-
CMPOBaHHLIX BO BpeMsi B3BELUMBaHUSA (HanpuMep, CoefMHsIoLWNe C KOMeNeM aNeMeHThl U geMndep XUAKoCTeR);

- OTYETbl OTKNOHEHWI NPU U3TOTOBNEHMUM.

PeMOHTHbIe paboTbl Takxke A0MKHbI ObITb 3310KYMEHTUPOBAHbI. 3aNUCK AOMKHbI BKNIOYaTL B €65 Bbl-
LUEeNPUBEAEHHBI NEpeYeHb.

PeMOHTHbIe paboTbl MOTYT BbITb BbINOMHEHDI:

- ANs yCTPaHeHMs MPOU3BOACTBEHHbIX Ae(MEKTOB M CEPBUCHbLIX MOBPEXAEHWA TUMOBLIX 00pa3LoB,
npeaHasHa4YeHHbIX AN UCTIbITaHUS;

- 13-32 NOBPEXAEHWUIA, BbI3BAHHbIX UCNbITATENbHBIMU HArpy3kamu, NPEBbLILUABLUMMU LiENIeBbIE HArpy3ku
(cm. 9.3 1 9.4).

Ons ncneitaHusa MoryT BbITh NpeacTaBneHbl cneyuanbHble mogudukauum nonacrei. B TeueHne ucnbl-
TaHWI Ha yCTanoCTb Harpy3kn MOryT 6biTb U3MEHEHbI ANS 3aBEPLUEHUS UCMLITAHUA B NMPUEMIEMbIN npome-
XKYTOK BpEMEHU. B 0TAEnbHbIX Cnyyasx HeoOXoaMMOe yBenMyeHne yCTanoCTHOM Harpy3ku MOXET NPUBECTU K
c6oto B 0BnacTsx, KOTopble He Npeanonaranocb UCMbITLIBAThL. B 3TOM criyuae MoryT ObiTb NPUMEHEHBI CneLm-
anbHble U3MEHEHUA nonactu. MameHeHne mMoxeT ObiTb BbI3BAHO HEOOXOAMMOCTLIO yCUneHuii Harpy3ku. Bee
cneymanbHble U3MEHEHUA NonacTu AOKYMEHTUPYIOT.

7 NMporpamma U nnaHbl UCNbITAHUA

7.1 Bce kpuTuyeckue obnactu nonactu AormkHbl 6bITb Harpy>xeHol Hanbonee 6nu3ko k obnactu uene-
BbIX Harpy3oKk (CM. npurnoxeHue B). McnbiTaHne Ha cMmeLeHme nonactu MOXET ObiTb A0CTATOYHbIM, HO MX
pesynbrarbl He06X0AMMO OLeHuBaTb (CM. npunoxexue C).

7.2 MporpaMMa uCnbITaHWMA TUMA ONACTU AOIDKHA COCTOATb KaK MUHUMYM U3 CReayiowmx ucnbiTaHumn
u BKMtoYyaTb B cebs:

- onpegeneHne Macchl, LeHTpa TSXeCTn U COOCTBEHHOM YacToThl (M. 10.4.1 1 10.4.2);

- cTartuyeckue ucnbitaHus (cm. 9.3 n 10.2);

- UCMbITAHMA Ha yctanoctb (cM. 9.4 n 10.3);

- CTaTU4ecKkue UCMbLITaHMA NOCHE UCMbITAHWUSA Ha YCTanocTb.

MoxkeT noTpeboBaThLCs onpeaeneHue aApyriux CBOMCTB nonactu (cm. 10.4.3).

Bce ucnbiTaHus B 3a4aHHOM HanpaBreHun U 3agaHHON 00nacTu nonacTu BbINOMHAOT HA OAHON U TOW
)KE 4acTu nonactu. McnelTaHua Ha CMeLleHe JOMyCKaeTCa NPOBOAUTL Ha ABYX OTAENbHbIX nonactax. Tem
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He MeHee ecnu obnacTb NONacTM KPUTUYHA U3-3a KOMBKUHALMKM Harpy3oK, TO Ha NonacTu AOMkHA ObITb NPO-
BeZeHa BCA NOCNeaoBaTeNbHOCTb UCTILITAHWIA.
MporpaMma ucnelTaHuii JOMmKHa BKMovaTh B ¢cebst npoBepKy nonactu (cM. pasgen 10).

7.3 MnaH ucnbiTaHU

7.3.1 T1naH ncnbiTaHWs NOArOTaBNUBALOT AN KAXKAO0r0 UCMbITAHUA NporpamMmel. MnaH AOMKEH BKIOYaTb
B cebsi onucaHue nonactu, cneuudukauuio Harpysok, yCrnoBusi NpoBedeHUs ucnbiTaHMsA U o6opyaoBaHue,
NPUMEHSAEMOE NMPU UCTILITAHUM.

7.3.2 OnucaHne nonactu AOMKHO ObITb AOCTATOYHbLIM, YTOObI ObITb YBEPEHHLIM B TOM, YTO UCMbITATENb-
HbI CTEHA NOAXOAWT AN NONacTW U UCKSIOYEHb! CriydaiiHble Nneperpysku BO BpeMs XpaHeHus, o6paboTku,
noabema, MOHTa)a U UCMbITaHWA B nabopatopuu.

JomkHa ObITb 00ecneveHa cneaytowlas uHdopmauusi 0 nonacTu:

- reomeTpus nonactu (MPeanoYTUTENBHO B BUAE YepTEXKa):

AnnHa fnonacrtu,
npeasapuTenbHbIn U3rnbd nnu CTPENOBMAHOCTb;

- Macca u LeHTp TSHKeCTH;

- COCTOSIHME MOBEPXHOCTMW NonacTu;

- MOHTaXHble AeTanu nonacTtu:

napamMeTpel 6onTta (BKno4asa 40oNyCcku) U pasmep CTbIKa;
pasmep 6onTa, TUN U KNacge;

MOBEPXHOCTb NpuxumMa 6onTa;

TpeboBaHue k BONTY UM MOMEHT 3aTArMBaHUS;

- npoueaypa nogbemMa U KaHTOBaHUS;

- 3HaYeHUe MakCMMarnsHOro OXXmaaemoro npornba nog Harpy3Kkow;

- reometpus Nnpouns B TOUKaxX NPUMOKEHNUA HArPy3KM.

B 3aBucumocT OT OCOBEHHOCTEN UCNBITAHUA MOXET NOTpeboBaTbCA AONONHUTENLHAA MH(OpMaLUms
(HanpuMep, >XeCTKOCTb MOHTax)a KOHCTPYKLUK).

7.3.3 TnaH ucnbiTaHUs AOMMKEH BKIOYATb B Ce6s1 3HAYEHMS LieNeBbIX U UCNbITATENbHbLIX HArpy30K, Onu-
CaHue NpMMeHseMbIX METOLOB M MOCNEA0BATENbHOCTL NPOBEAEHNS UCNbITAHUIA. YCNOBUS OKpYXKalOLLE cpe-
Abl, KOTOPbIE MOTYT MOBMMUATL HA PE3ynkTaT UCNBITAHKA, TAKKE A0SHKHLI ObITb OTPAXEHbI B NIaHE UCTILITAHUSA
(cm. 8.3.3).

7.3.4 B nnaHe ucnbitaHnsi HEO6X0AUMO OMMCAaTh NOMOXEHNE U OPUEHTALMIO SMEEK Harpy3ku, TEH30oMe-
TPUYECKOro Aartvuka, garymka npormba m apyrmx gaTynkos.

8 KoadppuumeHTbI Harpy3ku

8.1 Npu ucnbiTaHnK cnegyeT NPUHUMaThL BO BHUMaHUE pasnuyHble KoadduumeHTol Harpy3ku. Koaddu-
UMEHTbI Harpy3ku, NpMMEHsEMbIE NPU NPOEKTUPOBAHUKU, — N0 8.2, a KOIPPUUMUEHT UCMbITATENBHON HArPy3Ku,
YUYUTbIBAIOLLMIA METOAONOMUI0 UCMbITAaHUIA, — no 8.3.

8.2 YacTHble k0appULIMeHTbI, NPUMEHsiIeMble NPU NPOEKTUPOBAHUNU

8.2.1 B npoekTHbIe pacveTbl AOIMKHbI ObITh BKIOYEHbI YacTHble KoadduumeHTol no MTOCT P 54418.1;

Ym — K03(bpuumeHT matepuana;

Y, — KO3MMULIMEHT NOCNEACTBUN OTKa3a,;

Y¢— KOSMDADULIMEHT Harpy3Ku.

B npoekTHbIX pacyeTax NPUMEHSIIOT BCE TPU YaCTHbIX KO3dULMeHTa (v, v, U vp). Pesynerar ux npume-
HeHWa uMeeT B0MbLUOEe 3HAa4YEHUE, MOCKONbKY obecneunBaeT obLmii ypoBeHb 6€30NacHOCTH NPOEKTUPYEMOIA
nonactu. Ha sHayeHue UCNLITATEeNbHOW Harpy3kn ByayT BAMATL TOMbKO Y, U ;N0 MPUYMHAM, YKA3aHHbIM B
8.2.3,8.24,84.

8.2.2 laHHble 0 MaTepuarne, kKak NpaBuo, OCHOBaHbI Ha UCNLITAHMSAX 06pa3sLoB B NaBopaTopHbIX yCno-
BUSAX.

YacTHbI koa(pbpuuneHT Ana matepmana y4yuTbiBAET pasHULy Mexay CBONCTBaMW Martepuarna B KOH-
CTPYKLUMM U YCNIOBUAMMU, ASIA KOTOPbIX Oblny onpeaeneHsl NPOYHOCTL U HAaKOMNSIEHHas ycTanocTk. Hanpumep,
OH YYUTLIBAET pa3MepHblit hakTop, BIUAHME CTAPEHUA, TEMNEPATYPbI, BIAXXHOCTU.

HacTHble KO3(hPUUMEHTEI MATEPUANOB Y, MPUMEHSIOT NPK NPOEKTUPOBAHUM A5 YHET BO3MOXHbIX HE-
BnaronpuUATHbIX OTKIIOHEHWI CBOWCTB MaTepuana oT yCTAHOBMIEHHbIX 3HAYEHWIA. MICTbITaTENbHbIE HArpPy3Kku He

7
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JOMKHBI YBENMUNBATLCA 38 CYET YACTHOTO KOI(MULIMEHTA Y, TAK KaK Marepuan nonactu UCMbITLIBAIOT Kak
peanbHbIl MaTepuan.

8.2.3 YacTHble K03(ppuLUMEHTBI NOCNEACTBUN OTKA3A Y, YYUTLIBAIOT 3HAYMMOCTL ANA KOHCTPYKLIMK MO-
CneacTBMM OTKas3a, BKMOYasA 3HaYMMOCTb Tuna orkasal). [OnAa Hes3awmLWEeHHOro KOMMNOHEHTA (TaKoro, Kak no-
nactb) Tpebyercs Gonee BbICOKMIA YPOBEHb 3aLUMThl OT MOCNEACTBUM 0TKA3a, YeM Ans 3aLMLLEHHOTO KOMIMO-
HeHTa. OTn (haKkTOpPbl AOIKHbI ObITb YUTEHbI MPU UCTILITAHUSAX.

8.2.4 B xoa€e NPOEKTUPOBAHUS YacTHblE KOIPULIMEHTLI HArpy30K y; yUMTLIBAIOT HEONPEAENeHHOCTH
Harpysok. McnbeiTyemas nonactb 4OMKHA ObITb CNOCOOHA BbIAEPXMBATL PACUETHYIO HArpy3Ky (KOTopasi BKMio-
yaet B cebs COOTBETCTBYIOLLME YACTHbIE KOIDMDULMEHTDI).

8.3 KoachdmumeHTbl UCNbITaTENIbHON Harpy3kn

8.3.1 Ecnu pacnpeaeneHue BepoOATHOCTU OTKA30B OTCYTCTBYET ANA KOHKPETHOM NONacTu U KOHKPETHOM
TEXHONOrUK NPOM3BOACTBA, TO UCNONBL3YIOT criegylowme K0aPPUUNEHTbI UCNbITAaTENLHOW Harpy3ku:

- ANs CTaTUYEeCKUX UCTILITAHUI Yy = 1.1;

- ANA UCTILITAHWIA Ha YCTanocTb vy = 1,1.

KoadhhuumeHT cratmyeckoin Harpy3km NPUMEHSIOT Kak MUHUMYM ANsi OIHOTO M3 ABYX CTATUYECKUX UC-
NbITaHWIA (Nepea M NOCne UCNbLITaHWIA Ha YCTanoCTh). [iNA Apyroro CTaTMYecKoro UCMbITaHUA Yy, NPUHUMAIOT
paeHbiM 1,0.

8.3.2 MNpu npeobpa3oBaHUK pacHETHON HArpy3ku Ha YCTanoCTb B UCMLITATENbHYIO HAarpy3Ky BO3HUKAET
NOrpeLwHOCTb N3-3a BO3MOXKHOW HAKONIEHHON YCTanocTu.

Mpu yCKkOPEHHOM MCMbITAHUW HA YCTANOCTb YMEHbLLUAKOT YNCIO LIMKIIOB Harpy3ku, B CBSI3U C YeM BO3pac-
TaeT NOrpeLlHoOCTb, CBA3AHHAA C Npeobpa3oBaHUEeM PACHETHOTO 3HAYEHMWS Harpy3ku Ha ycTanocTb B UCHbI-
TaTenbHylo Harpy3ky. 3TO yYUTLIBAIOT, NPUMEHAN KOIMPMULIMEHT NCNLITATENLHOW HArPY3KU HA YCTANOCTb Yqr

B Tabnuue 1 NpuBeAeHbl PEKOMEH0BAHHbLIE 3HAYEHNA KOIPDULIMEHTA Y ¢ ANA PA3NNYHBIX 3HAUYEHUN
LUMKNOB Harpy3ku (cMm. npunoxexue D).

Tabnuya 1
Yueno LMKNOB Harpy3ku Yef
5.10% 1,065
108 1,050
2,5-108 1,035
5.108 1,025
107 1,015

MpumevyaHune — [omnyckaeTca NPUMEHSTb YACHO LIMKMOB, OTNWYHOE OT MpUBEEeHHbIX B Tabmvue 1. B aTom
cry4ae Ko3aPMULNEHT v ONPEAENSIOT METOAO0M UHTEPMONSLIMM UMW SKCTPANONALMA.

8.3.3 B o6Lwiem cnyyae ycnoBusi UCNbITAHUI Bonee 6naronpusiTHbIE, YeM pearnbHble U PaCHETHbIE YCIo-
BMA paboThbl. 3TO yUUTLIBAIOT, MPUMEHSI COOTBETCTBYIOLLME KOSPPULMNEHTDI, TEM CaMbIM CHUXASA BIIUSAHWE HA
pe3ynbTarbl UCTbITaHUN.

Ecnu ycnoeus ucneitannii bonee Msarkue, To HEOOXOAUMO yBESIMYEHUE UCTbITaTeNbHON Harpy3ku. Cte-
neHb ee yBennyeHns HeoBxo4MMO NPOBEPUTL OLIEHKOW pacnpeaeneHus UCNbITaTernbHOW Harpysku (CM. npu-
noxexue E).

8.4 NMpumeHeHune K03(PPULMEHTOB HArpy3Kku AnA NOSYYEeHUA LerieBOW Harpy3ku

[ns ucnbiTaHMI pacHETHYIO Harpy3Ky NepecunTbIBAOT B LENEBYIO HArpy3ky. McnbitatennHas Harpyska
[omkHa ObITb paBHa Lienesoi. OnpeaeneHune LeneBoi Harpy3ku OCHOBAHO Ha MPOYHOCTU U/UMN HAKOMNEHHOW
yCTanocTu U ynpyrmx CBOMCTBax UCMONb3yeMbIX MaTep1anos.

Llenesyto Harpy3ky Fta,get_u AN CTaTUYecKoro UCMbITAHUA BbIMUCAAIOT N0 hopmyne

) B HekoTopbIX CTaHAaApTaX 3TO YUUTLIBAIOT MPUMEHEHUEM PANNYHBIX YACTHLIX KOS ULMEHTOB HarPy3OK.
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Ftarget—u =Fau Ynu Ysu Yo M

rae F,, — pacyeTHas Harpyska (Bknouas KoachduuMeHT Harpysku vy, cM. 8.2.1);
Ypy — YacCTHbII KO3hDULMEHT NnocneacTBuii oTkasa (cMm. 8.2.3);
Yoy — KOOIMPULNEHT NCMBLITATENLHON HATPY3KM, YUUTLIBAIOLLMI Bapuauuio nonacrei (cm. 8.3.1);
Yjy — KOIDPULNEHT UCNIbITATENBHON HArPY3KM, YHMTHLIBAIOLLNI BMSHWE OKPYXaIoLLEN cpeapl (CM. 8.3.3).

LIeneByio HarpyaKy Fyg,oq. s ANIS1 UCTILITAHUS HA YCTANOCTb BLIMMCTISIOT 11O (POPMyrIe
F target-f ~ Faf Yo Ysf* Yer Yip @

rae Fu— pacyeTHas Harpyska, SKBMBamNeHTHas paspyLluaiowen (C y4eTom koabduLmeHTa Harpyskm yy, cm.
8.2.1);

Ypf— YaCTHbI KO3(pHMLMEHT NOCNEACTBuiA oTKasa (cMm. 8.2.3),

Yo — KOSMIPULNEHT NCMLITATENBHOW HArpy3kM, YUMTBIBAIOWMA (PakTUHECKoe OTnMYMe nonacren
(cm. 8.3.1);

Yof — KOB(PADULIMEHT UCMLITATENLHON HArPY3K1, YUUTLIBAIOWNIA NOFPELUHOCTL ONpPEAENneHuns HaKoMeH-
HOI ycTanoctu (cMm. 8.3.2);

Yjr — KOIMPULIMEHT NCNbITATENbLHON HArpy3Kku, yUnTLIBAIOLLNIA BNIUAHWE OKPYXKAIOLLEH Cpeabl.
9 OnpeaeneHne UCNbITaTeNIbHOW Harpy3kKu

9.1 O6wWwuKe nonoxeHusa

[nsa ka)kgoro ucnbiTaHUs Harpyska AormkHa ObiTb OTpaXKEeHa B NfaHe ucnbiTaHusA. JlomkHa ObiTh 00e-
cneyeHa HeobOxoauMasa UHAOPMAaLUs, NO3BONSAIOLLAA OLEHUTL UCNLITATENbHYIO HAarpy3ky OTHOCUTENLHO Le-
neBoi Harpy3ku. JomkHbl ObITb 3afjaHbl WECTb KOMNOHEHTOB HAarpy3ku, BKMoYas dasy u 4acToTy, ANA reHe-
pUpPOBaHUA KOMOUHUPOBAHHLIX YCROBUI HArpy3ku. [lomkHa ObITb YETKO onpeaerneHa OTHOCUTENbHAA cUCTema
KoopauHaT Ansi KOMNOHEHTOB Harpy3ku (CM. pasgen 4). bonbwon npormb nonactu BO BPEeMsl UCMbLITAHUSA,
Kak nNpasumo, NPMBOAMT K MU3MEHEHUIO HanpaBnNeHUs U yBENMYEHUIO Harpysku (CM. npunoxenue A). 3ddekT
U3MEHEHWI HaNpaBneHWsA Harpy3ku A0keH ObiTb KOPPEKTHO YYTEH NPU MOATOTOBKE MITAHOB UCMbITAHUSA, OT-
4YeToB U onpeaeneHuns norpewHoctu no 10.1.3.

Heobxoaumo onpeaenuTb 3HaueHUe UCMbITATENbHON Harpy3ku C yYETOM TOTO, YTO NPU UCNLITAHWUK 10TDK-
HO GbITb MOATBEPXKAEHO, YTO NONACTb CNOCOGHA BbIAEPKMBATL LIENEBYIO HArpy3ky. Heo6xoaumo npoBepUT,
Ha KakuMx y4actkax nonactu UCNbITaTenbHan Harpy3ka pasHa unu npesbilLaeT Lenesylo. MocKonbKy oTnmyne
LeneBoi U UCNLITaTENbLHON HArpy3o0K 3aBUCUT OT y4acTka JfionacTu, TO OLEHKY CNeAYET BbINOMHATL Ha BCEX
obnacrtax nonactu, NOABEPraloLLMUXCA UCTLITAHMIO (NPUMEPBI CM. B NpUnoXeHun C).

Harpy3ku Ha kpuTMYEeCKUe MexaHu4eckue u INEeKTpUYecKkme noaCMCTEMbI, Takue Kak TopMo3a U KOMMo-
HEHTbI 3aLUUTbl OT BO3rOpaHuUs, 4acTto OTNMYAIOTCA NO XapakTepucTUkam OT ODLLen Harpy3ku Ha nonactu, u
MOryT noTpeboBaTbCA AONONHUTENbHbIE YTOMHEHUS U CheuuanbHbie UenbitaHus. ManoBeposTHO, 4To Ans
OLIEHKM LIENOCTHOCTM NOACUCTEMbI AOCTATOMHbIE YCNOBUA Harpy3ku Oyayt obecneyeHbl CTaHAAPTHBLIMU UC-
NbiITaHMSAMK. [N MOAENMPOBAHUS CeLMarnbHbIX YCOBUI HArpy3ku MOryT noTpeboBaTbCA AONONMHUTENBHBIE
UCTILITAHUSA, BKIIOYAsi KPYYEHUE U paananbHylo Harpyaky. [lns cucrem, oTkasbl KOTOPbIX MOMYT NPUBECTU K
Hebe3onacHoMy hyHKLIMOHUPOBAHUIO YCTAHOBKU, MOTYT NOTPEe00BaTbCS AONOSNHUTENBbHbIE NPOBEPKN COOTBET-
CTBYIOLLIETO YPOBHS LIEMOCTHOCTM KOHCTPYKUMK. CyMMapHOE NOBPEXAeHNe He AOIMKHO NPUBOAUTL K PyHKLU-
OHanbHbIM OTKasam nogcucteM. Harpysku 4ns ucneliTaHUin NOACMCTEM fIONACcTEN B HACTOALLEM CTaHAapTe He
pacCMOTPEHbI.

9.2 BnuaHue Harpysku

Ecnu ucnbiTatenbHas Harpy3ka CKOHLUEHTPUPOBAHA HA OrPaHMYEHHOM YMCAE y4acTKOB NlONacTtu, aTu
y4acTku MOryT ObITb MEperpy>eHbl Unu nospexaeHsol. Mo sToi NpuYMHe AaHHbIE, NONYYEHHbIE Ha 3TUX y4acT-
Kax nionacTtu, He BKITIOYAIOT B 00U aHanNn3 unun oLEeHKy pesynstaTtoB. [inuHa (B NpoAonbHOM HanpasneHuu)
MOBPEXAEHHbIX YYACTKOB MOXET ObITb OLEHEHA BbIMUCNEHUAMMN UNU USMEPEHUSMMU.
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[onycTumo npeanonoXxeHue, YTo ANMHA 3TUX YYaCTKOB MOXET AOCTUraTb TPEX YETBEPTEN ANUHBI XOPAbl
no o6enm ctopoHnam nonactu. MNoatoMy npu paspaborke cynnopra Heo6x0AMMO YYMTbLIBATb Y4acTku, 0cobo
YyBCTBUTENbHLIE K NOTEPE YCTOWYUBOCTM (HANpUMep, 3aZiHAS1 KPOMKA NPU CXaTum).

Takxe BbllLeyKasaHHble TPeOOBaHNUA OTHOCATCSI K CUTYaLMK, Koraa Ans UCNbITaHUI BbINONMHEHbI CreLm-
anbHble moagudukaummn nonactu (cM. pasaen 6).

9.3 Harpy3ka npu cTaTM4eCKUX UCNbITAHUSAX

Mpu cTatnyeckux uCnbITaHUAX UCTbITyeMas 0bnacTb A0KHA ObITb HArpy)XeHa no kaxaomy u3 Hamwbo-
rnee KpUTUYECKUX YCMOBUM NPOEKTHOW Harpy3ku C y4ETOM Pasfnuuusi B CEpUN U3roTOBREHHLIX NONACTeN U oT-
nu4nA Mexay nabopaTopHbLIMU YCIOBUSIMU U PearnbHbIMU YCITOBUSIMU OKpyXatoLen cpeabl (cm. 8.3.1 1 8.3.3).

Mpu pa3nuuHbIX pacnpegeneHusix UnNu HanpaBneHUsIX Harpy3ku HeoBxoauMo paccMaTpuBaTh PasHylo
npeAenbHYI0 Harpy3Ky B KaXaou ucnbityemoi obnacrtu. Pacnpeaenenus Harpy3ku cm. B C.1 (npunoxenune C).

Cneayert OTMETUTb, YTO NONACTb MOXET ObITh 60Nee YyBCTBUTENbHA ANSA ONpeaeneHHbIX HanpaBneHun
NPUIOXXeHus1 Harpy3ku. MakcumanbHyl0 Harpysky rnonactb AOIDKHA BblAEPXXMBAaTL BO BCEX HANPAaBMEHUAX.
IMocKonbKy y MHOTMX Marepuaros, UCMONb3YyEMbIX ANsi M3rOTOBMEHUS NONACTU, NPOUCXOAUT CHUXEHUE NpoY-
HOCTY C YBENUYEHUEM ATNIUTENBHOCTU HArPy3Ku, MPOAOIDKUTENBHOCTL UCNLITATENLHOW HArpy3kn A0MKHA ObiTb
Kak MUHUMYM B TEYEHUEe BPEMEHU AeNCTBUSA NMKOBOIN NPOEKTHON Harpyskun. Ecnu ectb gocroBepHan uHgop-
Mauus 0 NPOAOIKMTENbHOCTU PACYETHON MMKOBOW HArpy3Kku fionacTtu, TO UCNbITaTENbHbLIE Harpy3ku n UX Npo-
AOIMKNTENBHOCTL OCHOBLIBAIOT HA HEW, ECNU AAHHbLIX HET, TO BPEMSI BO3AEWCTBUA HArpy3ku AOMKHO ObiTk He
meHee 10 c.

Bce y4acTky cuMTaloT BbiAepKaBLUMMKU UCMIbITAHME, €CNIU Harpy3ka B Npouecce CTaTU4ecKoro UcnbiTa-
HWUSi paBHa UNK NPEBbLILIAET LEeneByo Harpy3ky. Ecnu npu Harpy3ke, npeBbilAoWeEn LUenesylo, NPoU3oLLIIo
NoBpeXAeHUe, TO JOMNyCKAETCA NPOBECTH PEMOHT Nepes UCTLITAHMEM HA YCTanoCTb.

9.4 Harpyska npuv ucnbiTaHUU Ha YCTanNoCThb

B ucnbiTyeMbix 06nactax Harpy3ka AomkHa GbiTb Takom, YTOObLI CO3aaBaTh HAKONMEHHOE YCTAaNoCTHOE
BO3AENCTBME, PABHOE HAKOMMEHHOW YCTanoCTi Npu LieneBbiX Harpy3kax. McnbiTatensHble Harpy3ku Boibupa-
0T Takum oBpas3om, 4ToGbl COKPaTUTb BPEMA UCMBITAHMS.

YMeHbLUasa YACO LMKIOB B NPOLECCE UCMbITAHWUA, YBENUYUBAIOT Harpy3Kky, co3gasas ycnosus ucnbita-
HUI BO3MOXHO Gonee Brm3kMmMu K peanbHbIM YCIIOBUAM 3KCnAyaTauuu.

YBenuyeHue 4ucna LUMKIIOB TEOPETUYECKU AOMMKHO NPUBECTU K 9KBUBANEHTHOMY CYMMAapHOMY yCTa-
NOCTHOMY BO3J1EACTBUIO, C Y4ETOM CreyloLero:

- MakcuMarbHbl€ 3HAYEHUST YCUMUSI UM HANPSXKEHUST MOTYT NPEB3OUTU CTaTUYECKYI0 NPOYHOCTbL MaTe-
pvana u, crieaoBaTenbHO, MPUBECTU K CTATUYMECKOMY NMOBPEXAEHMUIO;

- YCUIME UMKN HANPSKEHNE MOXKET ObITb CTONb BHICOKUM, YTO NPEANONOXEHUE O NMHENHOCTN MEXyY Ha-
rPY3KOi U HanNpsiXXeHUeM CTaHOBUTCS HEMPUMEHUMBIM, Kak B CryYae ¢ NPOAOSIbHLIM U3rMBOMm;

- BHYTPEHHWI HarpeB CUNbHOHAMNPSXKEHHbIX Y4aCTKOB.

B cny4ae npunoXeHUst Harpy3ku ¢ NepemMeHHoOn amniamMTyaon 3TM COCTOAHUA MOTYT ObiTb JOCTUTHYTHI
NpU OTHOCUTENBHO HU3KOM KO3adhpuLmeHTe yBenuyueHus Harpysku. B aTom cnyyae gonyckaercs aanee ysenu-
YMBaTb TONMbKO YaCTOTY HArpy3ku, a amnnuTyaa AormkHa 0CTaBaTbCA NOCTOAHHOW.

CpeaHsis Harpyska npu UCMbITAHUW Ha YCTanoCTb AOMKHA ObiTb MakCUManbHO NPUBNUXEHHON K cpea-
Hel Harpyske B YCIOBUSIX SKCMnyaTaLum.

Y4yacTku nonactu CYUTAIOT BblAepKaBLUUMU UCTIbITAHWE, €CNU TEOPETUYECKOE BO3AENCTBUE (Hanpumep,
cymmupoBaHue MaliHepa) BO BPEMSA MCMbITAHMS HA YCTanoCcTb PABHO WNKN NPEBLILLAET TEOPETUYECKOE BO3-
JencTBne, OCHOBAHHOE Ha LiENeBOoi Harpyske.

TeopeTn4ecKkoe UCMbITaTENBHOE BO3AENCTBUE AOMYCKAETCA ONPEAEnsATL CYMMUPOBAHWEM BO3eUCTBUA
BCEX UCTbITAHMIA.

Korga HeKoTopble y4acTKU NoNacTy paspyLuatoTcs nocne BO3AENCTBUA HA HUX TEOPETUYECKON UCNbITa-
TernbHOI HAarpy3Kku, KOTopasi NPeBbILLAET UMM paBHA pa3pyLUAIOLLEN, ST YHaCTKN CHUTAIOT BblAepXaBLUMMN UC-
nbiTaHue. McrbiTaHWe NonacTu 4ONyCKaeTCa NPOAOIKATh A0 AOCTMXKEHNA paspyLUeHNUst Ha APYruX y4acTkax.

B cnyuae paspyLUEHWi, Bbi3BaHHbIX HArpy3KOW, NPEBbILLAIOWEN LIENeBylo, AOMYCKAeTCA PeMoHT. [o-
cneacTeus Nioboro peMoHTa A0KHbI ObITh OLIEHEHDI.

10
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10 UcnbiTaHuA

10.1 O6LMe NONOXEeHUA

10.1.1 Bce aencTeust BO BPEMS UCMbITAHUSA, B TOM YUCTIE pe3yrnbTaTthl UCMILITAHWIA, 3aHOCAT B NPOTOKON.

10.1.2 Bce ucnbiTatensHoe obopyaoBaHmue AOMKHO ObITb artectoBaHo. Ecnu npuMeHsIoT aatyumku, Ko-
TOpble HEBO3MOXHO CAMOCTOSITENIEHO OTKaNMOpPOBAaTh, TO HA HUX A0DKHO ObITh CBMAETENLCTBO O KanUBPOBKe.
Mpoueaypa KOHTPONS, KanMbpoBKK, 0BCNY>XMBAHUS, KOHTPONBHbLIX U3MEPEHUI UCTIbITaTENBHOTO 060pyAOBa-
HUs 4omkHa ObITb pa3paboTaHa u npumeHeHa B cooteeTcTtBum ¢ FTOCT MCO/MOBK 17025. Mo mepe BO3IMOX-
HOCTW crieayeT NPOBOAUTL NOSTHYIO KaNMBPOBKY CUCTEMbI, NPOBEPSASA XapakTEPUCTUKU BCEX CUCTEMHBIX KOMNO-
HeHTOB. Bo Bpems npoueaypbl aapecHoO A40NyCcKaeTcs NpoBOAUTL NOBTOPHYIO KAnNMOPOBKY AATYNKOB, KOTOPbIE
MOrYT ObITb NOBPEXAEHbLI B pesynbrare aBapuiiHOro NoBpeEXAeHUa nonacrtu unu obopyaosaHns npu ncnbita-
Hun

10.1.3 Bce norpeLuHocTu UCnbITaTensHOro 060pya0BaHMA AOIDKHBI ObITh OTPaXKEHbI B NPOTOKONE.

HononHutensHO HeOBX04MMO ONPEAENnUTL U 3anMcaTtb B MPOTOKON CRneAyiowMe NorpeLIHOCTH:

- MOrpeLwHoCTb MacwTabupoBaHus, onpegeneHns HanpaBneHus: U TOYKU NpunoxeHus nobow npunara-
€MOW Harpysku;

- MNOrpeLHoCTb MaclTabupoBaHus, onpeaeneHns HanpaBneHus U NePeMeLLEHNS;

- MNOrpeLHoCTb MacliTabnupoBaHus, onpeaeneHns HanpaBneHna 1 nokanu3aumm U3Mepsaemoro Hanps-
xeHus2),

10.1.4 Ecnu nnaHupytoT ucnbiTaHust B 06nactu komens nonactu, To HE06X0AUMO OLEEHUTb OTKITOHEHUSI
MeXay NONOXEHWEM UCNbITATENbHOrO CTEHAA M NONACTbIO.

MamepeHHas BenuuuHa npornba nonactu AomkHa ObITb CKOPPEeKTMPOBaHa npu AgeopmaLm 0CHaCTKU
KOMens fionacti U UCMbITaTeNbHOro cTeHaa. BnnsHue ncnbitarensHoOro creHaa AOmkHO ObITb YYTEHO NpU U3-
MepeHMmn COBCTBEHHOM YaCTOThbI, 3aTyxaHusa 1 opMbl 00pa3sua. [ng OTHOCUTENbHO XKXECTKUX UCTILITATENbHbIX
cTeHaoB (BnusiHue Ha npornb meHee 1 %) Mx BNMAHUEM JONYyCKAETCs npeHeldpeyb.

10.1.5 3anucu ycnoeuii OKpy>KatoLLei cpeabl MoryT norpeboBarbCs AN KONMUYECTBEHHON OLIEHKU BIK-
AHWUA Ha pe3yrnbTaTbl UCMbITAHWIA TaKMX PakTOPOB, KaK M3MEHEHMUE XEeCTKOCTU NIONacTu U M3MEHEHNe nokasa-
HUI AaT4YUKOB Hanps>XXeHua unun apyrux 4at4ynkos.

Kak MUHUMYM HEOOX0AMMO (PMKCUMPOBATb TEMMNEPATYPY CHaPY>XU, BHYTPU U HA NOBEPXHOCTM Nonactu,
4yTOObI ONpeaenuTb Pa3HOCTb MeXy TEMNepPaTypoil OKpyXKalowwen cpeabl U TemnepaTypomn nonactu. 3Tu 3a-
nucu OUKCUPYIOT C MHTEPBANOM, AOCTaTOUHbIM 4S8 OTCNEXUBAHUSA OTKITOHEHWI BO BPEMS BCEX UCTbITAHUMN.

[na matepuanos, NOABEPKEHHbIX BO3AENCTBUIO Bnaru, UKCHPYIOT 3Ha4Y€HNE BNAXXHOCTU OKpyXKatowen
cpelbl C MHTEPBAsIOM, 40CTATOYHbIM ANS1 OTCNEXMBAHUA OTKNOHEHWUI BO BPEMSA UCNbITAHUSA.

10.1.6 Koppekuuu

10.1.6.1 Ha pesynbraTbl UCMbITAHWUIA MOXXET OKa3blBaTb BAUSHWE AONONMHUTENbLHAA (rpaBUTALUOHHAS)
Harpyska, He sIBMSIOLIAsca YacTblO UCMbITATENbHON HArpy3ku U KOTopas He (PUKCMPYETCA UCNbITaTeNbHbLIM
obopyaoBaHueM. 3T HArpy3ku JOMKHbI ObITb YYTEHBI BO BPEMS UCMbITAHUA U Npu 06paboTke pe3ynbTaTos.

Ha Harpyskum MoryT BAuATbL Macchl:

- caMon nonacrtu;

- ocHacTku (MpuBog, annapaTypa pacnpegeneHusa Harpy3ku, 3axumel U T. n.);

- kabenen, cTpon U AATYNKOB.

JononHuTtenbHas Harpy3ka u ee pacrnonoXeHWe OTHOCUTENbHO CUCTEMbI KOOPANHAT NONACTU AOSPKHbI
ObITb 3a40KYMEHTUPOBAHDI.

10.1.6.2 Mo mepe n3rmba nonactn HanpasneHWE Harpy3kn OTHOCUTENBHO OPUEHTAaLUUKN NoNacTu MOXeT
MEHATLCA (CM. NpunoXxeHue F).

) MospexaeHne nonactn unn 060pyA0BaHNA MOXET BbI3BaTb Neperpysky AaTiMKoB. M3-3a BOIMOXHBIX CUSbHBIX
AWHamuyeckux acpdeKToB aTa neperpyska MOXeT BO3HUKHYTL Ha KOPOTKUE NPOMEXYTKU BPEMeHU N He BbiTb 06HapyXeH-
HOW (MOMHOCTLI0) U3MEPUTENBHOW CUCTEMON.

2) MorpeluHOCTb AATYMKOB AedopMaLmy, Kak NpaBuno, He npesbiwaeT 1 %. [aTunkm 06bIYHO M3rOTaBNMUBAIOT U3
Bonee npo4yHoro Matepuana, Yem MoKpbITUe ronacTei. [03TOMy KOHCTPYKLUWSI AaTYNKOB MOXET BIUSTL Ha pesynsrar
M3MEPEHUSI B MECTE UX PACMONOXEHUS Ha MOBEPXHOCTU C YTOMLIEHHBIM NOKPLITUEM. PesynsTaT n3MepeHust Ha NoBepX-
HOCTSIX C YTOMLLEHHbLIM MOKPLITUEM MOXET HE COOTBETCTBOBATL peantHOMY HanpsxeHuto B MaTepuare. MNpuMeHeHne He-
CKONbBKMX [aT4MKOB AeopMaLm Uniu yaanexue nokpeITUS WnudoBaHUeM NO3BOMUT CHU3UTL PA3HOCTb 3HAYEHUIA MeXay
M3MEPEHHBIM W (haKTUHECKUM HanPsKEHNEM.

1
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10.1.6.3 Harpyska, He AeACTBYIOLLas Yepes OCb YNpyrocTu u3-3a npornba, CKpyumBaHUS UNKU HACTPOEK
ucnbiTarenbHoro oGopyaosanus, ByaeT cosgasarh B JIONACTH KPYTALLME MOMEHTbI. ST MOMEHTbI MOTYT ObITb
3HAYUTENbHLIMU U AOMKHbI ObiTb YYTEHbI NPU ONPEeAeneHnn UCNbITATENbHON Harpysku. MNpuMeHaeMble Ha-
rpy3Ku MOryT ObITb LieneHanpaBneHHO KOMNEHCUPOBaHbI CO34aHUEM PacCHUTAHHOIO KPYTALLEro MOMEHTa no
OCU ynpyrocru.

10.2 CtaTnyeckue ucnbiTaHUA

10.2.1 UcnbITaHue ¢ NPMMEHEHUEM CTaTUMECKUX HAarpy30K MCMOMb3YIOT ANS NOMyYeHusl ABYX TUMOB AaH-
HbIX. [epBbIii HAOOP AaHHbIX XapaKkTepuU3yeT cnocoBHOCTb NONacTM CONPOTMBIAATLCA Harpyske, Ha KOTOPYHO
OHa Oblna paccuutaHa. BTopoii Habop JaHHbIX XapakTepusyeT HanpskeHue u u3rnbd nonactu, Bbi3BaHHbIE
MPUNOXEHHbIMW Harpy3kamu. [inA yno6cTBa BCE AaHHbIE NONyYaloT BO BPEMS OAHOMO U TOTO e CTaTU4eCcKoro
UCMbITaHUS, YTO He ABNAETCA 00s3aTenbHbiM TpeboBaHUEM.

10.2.2 Bo BpeMsi UCMbITAHWA CTaTUYECKO HArpy3Kon U3MepsitoT U AOKYMEHTUPYIOT CneayloLlee:

- BEMNWYUHY W HanpaBreHue NPUNOXeHHOW(bIX) HAarpy3kn(oK) Npu NATU 3HAYEHUAX ananasoHa ucnbiTa-
TenbHOW Harpy3sku (cm. 10.2.3);

- Bpemsa ansa obecnevyeHns MUHUMAanNbHOrO BPEMEHU BO3AEWCTBUS Harpysku (cMm. 9.3).

10.2.3 HanpspkeHne Ha KOMere fonactu U3MepsaIoT NPeanovYTUTENIbHO AaTynKkamu B 3agaHHbIX obna-
CTAX HanNpsXeHUsa B O4HOM unu Gonee HanpaBneHuax. Kak MUMHUMYM UCMbITAHWIO NOABEpPraioT:

- OCHOBHbIE KOHCTPYKTUBHbIE 3MEMEHTbI, UCMNBLITbIBAIOLLME HECYLUYIO Harpysky (MOMKWU NOHXEPOHa, He-
cyluue Banku), B BEPXHEW U HUXHEN NIOCKOCTAX KOpRyca nonactu B YeTbIpeX NonepeqHbIX ce4eHuax. Hanps-
KEHUE N3MEPAIOT BAOMb NPOAOSLHOMW OCU NIONACTy;

- 3a4HI0I0 U NEPEAHIO0 KPOMKM B MONOXEHUM MAKCMMAanbHOW ANVHbI XOPAbl U B NONOBUHE ANUHbI. Ha-
npsbkeHne 06bIMHO U3MEPSIIOT B HaNpPaBneHWK, napannensHoM KpOMKaM nonacTu;

- y3Mbl B PANOHE KOMENS MonacTu U y3nbl C BbIMUCIEHHBIM BbICOKUM HanpsbkeHWem. Ans namepexus
HanpshkeHUA cABura 00bIYHO NPUMEHSIOT TEH304aTUMKK;

- ABa Haubonee HarpyXeHHbIX coeauHsaoLwmx 6onra, ecnu 60NTbl BKNIOYEHbI B UHTETPUPOBAHHYIO 06-
nacTb ucnbiTaHUA. cnbITaHUA NPOBOAAT HA PaCTAXEHWE U CABMWI.

Opyrumu BaxkHeiMU 0BNacTaMU U3MEPEHUSA HANPSDKEHUSE HA NonacTu ABNATCA 06nacTu, B KOTOPbIX
NPUCYTCTBYIOT rEOMETPUYECKUE CTLIKM U KPUTUYECKME SNEMEHTBI UM 06nacTu ¢ OXXMAaeMbIM BbICOKMM Ha-
NPsHKEHNEM.

PacnonoxeHue n opueHTaumio KaXkaoro M3amMepeHust HanpsHKeHU AOKYMEHTUPYIOT. sMepeHue Hanps-
JKEHWA BbIMOMHAOT MUHUMYM NPU NATU 3HAYEHUSIX AUANA30HA UCNbITATENbHOW Harpy3ku.

10.2.4 Mporn6 n3amepsIoT B HECKONbKUX TOYKAX, COOTBETCTBYIOLMX HANPSHKEHHOMY COCTOSIHMIO mona-
CTW, HO HE MeHee YeM B Tpex obnactax. Mpormb ot Kpbina M3MEepsIoT Ha AOCTaTOYHOM YUCHIE YHacTKOB U C
[OCTaTOYHO BbICOKOW HArpy3kon Ans noaATBEPXAEeHUS NPOEKTHOro pacHeTHoOro npornba nonacru.

10.3 UcnbiTaHne Ha ycTanocTb

Mpu ucnbITaHMK Ha YCTanoCTb 3MEPAIOT U JOKYMEHTUPYIOT:

- YMCNO LMKNOB;

- 3Ha4YeHUs NapameTpoB UCTILITAHWA NonacTu (Hanpumep, Harpy3ka, Nporud, yCKOpeHUe, HanpPsHKEHNE).

Mpu ucnbiTaHUn NPOBEPAIOT PaboTOCNOCOBHOCTL AaTunkoB. Ecnu npu ucnbiTaHum aarumk unu obopy-
[OBaHUE BLIXOAAT U3 CTPOSA, TO OLEHUBAIOT KPUTUYHOCTb 3TOFO0 COOLITUA ANA pesynbrata UCMbITaHUS; BCe,
YTO KPUTUYHO, UCNPABAAIOT UMK 3aMEHAIOT. [iNA noaTBEPXKAEHUA AOCTOBEPHOCTU OLIEHKM UCNBITAHWUA Ha yCTa-
NOCTb XECTKOCTb NONACTU B XOA€ UCNLITAHWUA AOIMKHA ObITbL NPOBEPEHA HECKONBLKO pa3 (HanpuMep, NATbL pas)
1 330KyMEHTMpPOBaHA.

10.4 UcnbiTaHuA Apyrux napamMeTpoB U XxapakTepucTUK nonacTun

10.4.1 OnpeaensalotT Maccy 51onNacTu U pacnonoXXeHme LEeHTpa TSHKECTU NO pasmaxy ¢ yY4ETOM IMEMEHTOB
nonactu (Hanpumep, 6onTbl KOMens).

10.4.2 Kak MUHUMYM U3MEPSAIOT NEPBYIO U BTOPYIO COOCTBEHHbIE YACTOTbI NSIOCKOCTM U NEPBYIO 4aCTOTY
Kpomku. Macca ucneitatenbHOro 060pya0BaHUA MOXET BIUATbL HA Pe3ynbTaT u3MepeHus COGCTBEHHON YacTo-
Tbl NIONACTU.

10.4.3 MoxeT BO3HUKHYTb HEOGX0AUMOCTb B NPOBEAIEHUN UCTILITAHUI APYIMX XapakTePUCTUK NONacTu.
3TU UCNbITAHMA MOTYT BKNIoYaTh B cebsa cneayiowlee (HO OHW HE OFPaHUYMBAIOTCA 3TUM NEpPeYHEM):

- AemnduposaHme;

12
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M3MeHeHue popMmbl;
non3y4ecTsb;
pacrnpeaerneHune Macchl,
pacnpegeneHue TBepaoCTy.

11 OueHka pe3ynsraToB

11.1 O6wWwMe NonoXeHus

[lo Hayamna ucnbITaHusi, NOCNE KaXgaoro UCNbITAHWUSA U NEPUOANYECKU B XOA4E€ UCMNbITAHMA Ha yCTanocTb
nonacte He06X0AUMO BU3yaribHO MPOBEPATb KaK CHAPYXK, Tak U BHYTPU.

JOonOnNHMTENbHO K BM3yanbHOMY OCMOTPY NPOBOAAT MHMPaKpaCHOE UMK ynbTpasBykoBoe obcneaosa-
HWE W aKyCTUYECKYIO OMUCCHIO.

PesynbraTtbl 06cnegosaHus 3aHOCAT B npoTokon. O6cnegosaHne AOMKHO CONPOBOXAATLCH COOTBET-
CTBYIOLLEN AOKYMEHTaLMEN.

BakHble yCTAHOBMNEHHbIE UNKU BHEAPEHHbIE SNEKTPOHHbIE CUCTEMbl, TAKUE KaK PErynsarop 3atyxaHus
UNW JaT4YuKu YNpasreHus, NPOBEPSAIOT HA NPaBUIIbHOE (DYHKLIMOHUPOBAHHUE.

HeobpaTumMble UBMEHEHMA CBOWCTB NONACTW CYUTAIOT NoBpexaeHneM. K noBpexxaeHnsM OTHOCAT:

- aBapuiiHYIO NOMOMKY UCMbITYEMON NONacTy;

- OCTaTOoYHYI0 AedopMaLmio, NOTEPIO XKECTKOCTUN UMW U3MEHEHUE APYruX CBOMCTB;

- NMOBEPXHOCTHOE NOBPEXAEHUE.

BbIsIBNIEHHOE NOBPEXAEHUE AOMKHO ObITb OCMOTPEHO NPOEKTUPOBLUMKOM ANsA ero oueHku (cM. 11.5).

[na petanbHOro M3y4eHWs NOBPEXAEHUS MOCNe UCMLITAHUA NoNacTe MOXET ObITb pasfeneHa Ha cek-
uum.

11.2 ABapuitHas NosIoMKa

ABapuintHas NonoMKa — 9T0 paspyLLUEHUE KOMMOHEHTOB UMK BCEW UCNLITYEMOW NONaCTH.

B pesynkrate aBapumu HapyLLalTcs (PYHKUMOHMPOBaHUE nonactu u TpebosaHua 6e3onacHOCTU. ABa-
PUAHBLIMU MONOMKAMU CYUTALOT:

- NOMOMKY UMW paspyLLUeHWe KOHCTPYKLUM NonacTu;

- NOMHOE pa3pyLUeHWe CTPYKTYPHbIX 3MEMEHTOB, TakuX KaKk BHYTPEHHUE UIU BHELUHWE CoeauHsoWwne
HanpaenswoLmMe, NOKPbITUA, NONEepeyHbI Kapkac, KpeneXxx KOMena u T. Aa.;

- OTAEeneHue BaXHbIX YacTel OT OCHOBHOW KOHCTPYKLMU.

B npouecce ucnbiTaHuini aBapuiHbie NOSIOMKK, KaK NPaBuino, XOpoLUO BUAHbI.

OCMOTp AOMKEH ObITb 330KYMEHTUPOBAH, B TOM YUCNE C NpuMeHeHnem poTo- UNn BuaeOoMaTepnanos.

11.3 OctaroyHasa gedopmauus, NOTeps XKECTKOCTU WU U3MEHEHUe APYrux CBOMCTB JlonacTu

Maccy, LeHTp TshkeCTU M CODCTBEHHYIO YacToTy KonebaHui uamepsioT/onpeaensiiot 40 CTaTU4ecKoro
ucnbitanus (M. 7.2, 10.4.1 n 10.4.2) n OUEHUBAIOT B CPABHEHUU C MPOEKTHBIMU 3HAYEHUAMU. [ipyrue CBOn-
ctBa nonactu no 10.2.3 n 10.2.4 (pacnpeaeneHne HanpspkeHUs M u3rnb) onpeaensioT Kak nocne CraTuyeckoro
UCNbITaHUSA, TaK U NOCAE UCMbITAHUSA Ha YCTanoCTb.

Mo pesynsraram usmepeHuit no 10.2.2—10.2.4 u 10.4.2 oLeHUBAIOT NOTEPIO XKECTKOCTU U/MMK OCTaTOM-
Hy10 AecdopmMaLmio 5ionacTu.

11.4 NMoBepxHOCTHOE NOBpPeXxXAeHue

Bpems u cTeneHb NOBPEXAEHNA MOBEPXHOCTYU NTONACTMU AOIPKHbI ObITb YKa3aHbl B NPOTOKONE UCMbITAHUN.

K nOBEpXHOCTHBLIM NOBPEXAEHUSIM OTHOCAT crneayioLlee:

- HebonbLUME TPELUMHBI HA MOKPLITUM UMW HA NIMHUAX CTHIKOB;

- paspyLUeHuEe MOKPbITUS;

- OTCrnavMBaHMUE KPacku;

- MOBEPXHOCTHbIE NY3bIPbKMY;

- HEe3HauuTEenbHbI NOBEPXHOCTHLIN M3rnb 6es octaTtouHoN AedopMaLum Unm NOBPEXAEHUN;

- HebornbLIOe paccnoeHue.

Ecnu ycTpaHeHue kakux-nmbo NOBEPXHOCTHBIX MOBPEXAEHUN NPeayCMOTPEHO PYKOBOACTBOM MO 9KC-
nnyataummu 4aHHOTO TUMA NonacTu, TO TakUe NOBPEXAEHUS JONYCKAETCA YyCTPaHATL B NPOLIECCE NPOBEAEHUSA
ucnbiTanuii. NMpoBeaeHne BCEX PEMOHTHbIX paboT AOKYMEHTUPYIOT B COOTBETCTBUM C pa3aenom 6.

13
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11.5 OueHka noBpexaeHun

MoBpexaeHne B BUAE OCTaTOMHOI AedopMaLMm UK XKECTKOCTU MOXKET ObITb KPUTUYECKUM UMM NPUBE-
CTU K noTepe pyHKLMOHAMNbHbIX XapakTePUCTUK NonacTu.

B ycnoBusix aKcrnyatauuu nonactu noBepxXHOCTHOE MOBPEXAEHUE MOXET CO BPEMEHEM Pa3BUTLCS B
(PYHKLIMOHAMBLHOE UMW KPUTUYECKOE.

Heob6x0auMO OLEHUTL NOBPEXAEHUS, BbISIBIIEHHbIE NPU HAYamnbHbIX CTaTUYECKUX UCMLITAHUSIX U UCTIbI-
TaHUAX Ha YCTanocTb, U UX BNUSIHWE Ha 6e30NacHOCTb C y4ETOM BO3MOXHOCTM UX pasBUTUS. MPUHLMNbI 9TOW
OLIEHKM HE PacCMOTPEHbI B HACTOSLLEM CTaHaapTe.

12 TpeOoBaHUA K NPOTOKONIaM

12.1 Mo pesynsratam MCNbITaHU AOMKHbI ObiTb 0POPMIIEHBI MPOTOKONbI, COAEPKALLME AOCTATOUHYIO
UHOPMAaLUIO, YTOBbI UCNBITAHUA U UX Pe3ynbTaThl BbinM CONOCTAaBUMBIMM.

12.2 Mpotokon(bl) AOMKeH (4OSKHLI), B 3aBUCMMOCTM OT BMAA WUCMbITAHMA, COAepxaTb B cebe cne-
aywoulee:

- COOEPXKAHME;

- OTBETCTBEHHbIN NCMNOMHUTENb;

- Jara u MecTo NpoBeAEHUs;

- AaHHble 06 uaeHTudmkaummu nonacru;

- onucaHue nonactu,

- HACTpOWKa UCMbITATENLHOTO 060PYAOBaHNS;

- OnucaHue UCnbITaTenbHON Harpy3Ku;

- UCMONb30BAHHOE UCNbITaTENbHOE 000pyaOBaHME (BKIOYAsA U3rOTOBUTENS, MOAENb, CEPUNHbIE HOME-
pauTn);

- CcBeAeHus 0 kKanmbpoBke;

- pacnonokeHue 4aT4yMKOB U TOUEK U3MEPEHUS;

- 0CODEHHOCTU TapMpPOBKM (AONONHUTENbHASA HArpy3Ka, HanpsHkeHue U T. n.);

- OUEHKa norpeLuHocTen;

- OonucaHue NpoBepoK, PEMOHTa U OCMOTPOB;

- KpaTkoe onucaHue METoAa UCMbITAHUS U Pe3ynbTaTos;

- OTKNOHEHUA OT NpPorpaMmbl UCMbITAHWUIA, NabopaTopHbIX NPOLEAYP;

- cnpaBoYHas nHgopmauus (nporpaMmma UCMbITaHuin, nabopaTopHbie NPoLEeayYpbI).

12.3 OueHka pe3ynbLTaToB UCMbITAHMIA NO OTHOLLEHUIO K MPOEKTHLIM TPeboBaHMAM AOMKHA BKMOYaTbL B
cebsa cneayowee:

- OLIeHKY MCMbITaTeNbHOW HArpy3ku, BKINOYas ee pacnpeaeneHue;

- OLIEeHKY pesynbTaToB UCMbITAHUIA B CPABHEHWUN C PACHETHLIMU AAHHbIMU;

- OLIEHKY eCTKOCTU 1onacTu.
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MpunoxeHue A
(cnpaBouHoe)

PykoBoaswwme npuHLUUnbI Heob6XxoaAuMoCTH NMOBTOPEHUA CTAaTUYECKOro
UCNbiTaHUA U UCNBITAHUA HA YCTANOCTb

OTnagka npoun3BoACcTBa, COBEpPLUEHCTBOBaHWE NPpOoeKTupoBaHUA n o6u4a;| onTUMKn3aunAa TEXHONONMN N3rotoBneHUA
BITUAET Ha napaMeTpbl U XapaKTepPUcTuku nonacrei, NO3TOMY JonacTb, KOTOPYHO nonHomactutabHo ncnbiTbiBann, 4acto
OTNNYaETCA OT CepI/II‘/‘IHOI‘/‘I npoayKumu. |_|OCKOJ'Ibe npoeefgeHne UCnblTaHUA Nocre KaXXgoro U3MeHeHnA Unn ynydlleHns He-
NPaKkTU4HO, TO HeobxoaMMo pasnu4atb USMeHeHUA, NPU KOTOPbLIX cneayeTt Unn He cnefyeT NoBTOPATh nonHomacLuTabHoe

ncnbiTaHne.

KOHerTHOG N3MEHEeHNEe KOHCTPYKUUK NonacTu MOXET NPUBECTU K HeobxoaMMOoCTH npoeegeHnAa orpaHU4eHHOro
Ha60pa UCNbITaHWA, HanpumMmep ToNbKO CTaTu4eckne UCnbiTaHUA, TONbKO UCMbITaHWE Ha YCTanoCTb, UCTbITaHUE TOTBKO B

OAHOM HanpaBNeHNn N T. 4.

B Lernom nameHeHusa, ynyduarume nonacTtb, Kak npaBuU10, He Bbl3blBakoT HeobxofMocCTb nposejeHnA NOBTOPHOIo
nonHomacLluTabHoro ucnbitaHnsa. OgHaKo U3MEHeHUS, BNUAKOLWWE Ha Harpy3Ky yCTaHOBKW, 3Ha4YUTENBHO BIUAKOT Ha Npo-
€KTHble NapaMeTpbl nonacTu. HeKOTOpre npumMmepbl N3MEHEHUIA U yJ'Iy“—ILIJeHVII?I B NpounssoAcTee U paapa60TKe nonacren,
npueoAlne nnu He npusogAaLine K O6HOBJ'IeHHOMy nOJ'IHOMaCLIJTa6HOMy UCnblTaHW, NpuBeeHbl B Ta6J'II/IL[e A

Tabnuya A1

MsMeHeHWe 1 ynyJlleHre, NpUBoAsLLMe K 06GHOBIEHHOMY
nosfiHoMacLUTaGHOMY UCTIbITaHUIO

WameHeHWe U ynyJlleHue, He NPUBOASILLME K 0GHOBMEHHOMY
NONHOMaCLUTaGHOMY MCTIbITaHUIO

Moaudukauma dopMel NPOdUNA BOKPYr 3Ha4YUMbIX UC-
neiTyeMbIx obnacTteit (Hanpumep, camas Gonbluasi xopaa)

Mogudukaumns popMel HaKOHEYHWKa nonactu

YKopa4naHue HEKOTOPLIX CII0EB BOMOKOH

YanuHeHWe HeKoTopbIX CroeB BOTOKOH

I'Iepexo;:l Ha HOBbIV TUN nonumMmepa nnu HOBBIA TUM BOJTOK-
Ha (HanpuMep, Nepexos ¢ NoUACTePHOro Ha aroKcUgHoe
cBA3yioLLee, CO CTEKMNOBOMOKHA Ha YrnepogHOe BOMOKHO)

HebonbluMe M3MEHEeHUs1 MaTepuanos, Kak 4acTb NOCTo-
AHHLIX U3MEHEHWIA Y NoCTaBLYMKa MaTepranos Unu nepe-
XO[ Ha ApYroro NOCTaBLYMKa aHanoru4YHbIX Matepuanos.
B nocnegHeM criyyae notpebyeTcsa UcnbiTaHne Ha ypoBHe
obpasuoB

Mepexon Ha HOBbIA TUM OCHOBHOrO MaTepuana ¢ WHbIM
mogynem OHra unu moaynem casura B MHOFOCROWHbBIX
KOHCTPYKLUMAX (4acTO KOMBUHUPYIOT C M3MEHEHUEM Ton-
LLIMHBI OCHOBHOMO MaTtepuana)

MN3MeHeHUs1 HEKOTOPbIX BHYTPEHHWUX MaTepuarioB B MHO-
rOCIOWHBIX KOHCTPYKLMSX

Bonblune naMeHeHNA B NOCNEA0BaTENIBHOCTU CNOEB MHO-
rOCMONHBLIX KOHCTPYKUUIA

HebonbluMe usMeHeHus1 B nocnenpoBarernibHOCTU CloeB
JNaMUHaTa

lNepexop Ha HOBLIW METOA NPOWU3BOACTBA (HanpuMmep,
py4Hoe BrpbICKMBaHuWe)

Hebonblume U3MeHeHUs B NPOM3BOACTBEHHOM npoLiecce
(HanpuMep, U3MeHeHUe B LMKNe ByrKaHU3aLmm)

KpoMe Toro, U3MeHEHUS UNK ynyyweHnst KOHCTPYKLUUM NoNacTh MOTyT CTaTb NPUHUHON U3MEeHEHMUs MPOEeKTHOW Ha-
rpy3kn Ha nonacTb. B 3ToMm cny4ae o6HoBNeHHoe nonHoMacluTabHoe ucnbiTaHue Gyaer HeobxogMMo Tonbko Ans onpe-
AeneHuns yBernuueHHoO pacdeTHON Harpyaku. Koraa pacyeTHasi Harpyska U3aMeHeHa, HeoGXo4UMO BhINOMHUTL OLIEHKY UC-

NbITATENLHON HArpy3Kkn OTHOCUTENBHO PacYeTHOM.
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Mpunoxexnue B
(cnpaBouHoe)

OobnacTu UCNbITAHUNA

[ns vcnbiTaHnii onpeaensioT NoTeHLUansHo KpUTUYHbIe o6nacTy:

- BHYTPEHHSA YacTb NONacTu oT NporneTa B CTOPOHY CeKLUU, F4e CBOMCTBa U3MEHSIIOTCA CTYNeHYaTo;

- YacT¥ fonacTu, B OTHOLUEHWW KOTOPLIX PacyeT MokasbiBaeT MUHUMasbHbIA KOSthULMEHT 3anaca no nporuby,
MPOYHOCTH, NPOZOMKUTENBHOCTY HAKOMMEHHOW YCTanocTy;

- €CInY UCMOoNb30BaHO aspoAnHaMUYecKoe YCTPOWCTBO TOPMOXEHWS (MU Apyroe YCTPOIUCTBO), YacTb NlonacTu, B3a-
UMoZeiicTBytoLas ¢ 3TUM YCTPOWCTBOM, 0COGEHHO B MECTe, rie YCTPOWCTBO BIUSIET Ha NPOYHOCT.

HesaBMCMMO OT MCMoONb3yeMoro MeTofa UCTbITaHW A, AOCTUYL NPABUBHOTO pacnpeeneHus Harpy3sku Ha Hanbonee
yLarneHHOM y4acTKe NTonacTu LOCTaTOMHO CIOXHO. B GoMnbLUMHCTBE CrydaeB 3TO He SBMSETCA OCHOBHOM NpobreMoi, no-
CcKomnbKy 3anac 6e30nacHOCTM y onact 06bIYHO pacTeT Npu NPUBIMKEHUN K rpaHuLE nonacTy.

YuuTbIBast, YTO pesynsraThkl UCMbITaHUs Hauboree yaaneHHbIX y4acTKOB NIonacT MOryT GbITe MeHee 3HauYUMbl 13-3a
Gonbluoro 3anaca Ge3onacHoOcTy, NpobriemMa NpaBUIIbHOMO pacrpeferieHns Harpysku MOXeT ObiTb pelleHa oTpesaHueM
KOHYMKa NonacTi nepes UCTbITaHUEM.

Kak npaBusio, npu oTpe3aHnu KoHYMKa LOMKHa OCTaTbCA JOCTAaTOYHO Gomnbluas YacTb MOoNacT Asi BO3MOXHOCTH
UCTbITAHWUS CeKLMI ¢ MEHBLUMM 3anacoM 6ezonacHocTu. [JonycKkaeTes Takke yBenuYUTb UCNbITATENbHYIO Harpy3sky B Apy-
roil YacTy onacTu, NPUHLKUNMAIBHO CXOXEN ¢ y4acTKOM ¢ MUHUMarnbHBIM 3anacom 6e30nacHOCTH, B COOTBETCTBUM CO
CIEAYIOLUM pacyeToM.

UcnbiTaTenbHble Harpy3ku YBeNMHUBaKT Ha KOS ULMEHT YBENUYEHUS Harpysk f, BelMUCISEMBI MO dhopMyre

fo oo, (B.1)

rae S,os — 3anac 6e30MacHOCTU B CeKLM, BbIGPaHHOI ANA NPOBEPKN NPOYHOCTH, C CaMBIM HU3KUM KoachULMeHTOM Bea-
OMacHoCTH;

S,.., — 3anac 6e30MacHOCT1 B CEKLUM C CaMbIM HU3KUM 3anacoM 6e30nacHOCTH.

min

Dopmyny (B.1) Mcnonb3ytloT ANA KaXA0ro TUNa NoBpexXaeHuns], a MakcuManbHoe 3Ha4yeHne f NpuMeHsoT Npu onpe-
deneHun ncnbltatenbHbIX Harpysok.
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MpunoxeHune C
(cnpaBo4yHoE)

OnpepeneHne UcnbiTaTeNIbHON Harpysku

C.1 Cratuyeckas uenesas Harpyska

[nanasoH Harpysok BbIGUPAKT UCXOAA U3 Pa3BUTUsi COBLITUIA MO HaMXyALIeMy BapuaHTy. HanpaBnieHne u BefIMunHy
pacyeTHbIX Harpy3ok Heo6XxoAMMO BbIGMpaTh TakMM 06pa3oM, YTOObI OHU NEpPEeKpbIBaIN 3TOT AManas3oH. 3atem pacyeTHble
Harpy3kv Heo6X0AMMO YTOYHUTL C YYETOM MOTPELIHOCTEN, CBSA3aHHbIX C NMPUIOKEHNEM UCMbITATENbHOW HArpysku, BANSIHU-
€M OKpYXalLlein cpeabl 1 OTIMYMEM lonacTeit apyr oT gpyra.

B cnepylouleM npuMepe Harpyska orpaHuyeHa TOIbKO Harpyskamy BfOfb pa3Maxa /ionacTy v B HanpaBfEHWM,
nepneHayKyISPHOM K OCM Hecylleli NOBepXHOCTW. [l MPOBEPKV COMPOTWB/EHWS NIONACTU 3TOW Harpyske B /1l060M 3a-
N1aHUPOBAHHOM COCTOSIHUM HEOGXOAMMO BbIUMCIUTL PE3YIbTUPYIOLWMIA BEKTOP Harpy3ku. B npumepe Ha pucyHke C.1 npu-
BE/lEHa AnarpaMma KpyTsLWero MoMeHTa /st TUNoBOW flonacTu. jyarpaMma BbiNo/IHEHA NOAAHHBIM Harpysku npu 10 pas-
JINYHbIX YCNOBUSAX. JIMHWM NOKa3bIBalOT HArpy3Ky BAOMbL pa3maxa fionactu. Pe3ynbTupyroLLmii BEKTOP Harpysku onpeaeneH
BOKPYT OCM jionacTy ¢ warom 15°. OH NnokasbiBaeT, YTO MpY UCTbITAHUM TOIBKO MO HanpaBs/ieHWo BAO b pa3Maxa /1onactm
1 B Hanpas/ieHUn, NepneHAnKyNSPHOM K OCU HECyLLeil NOBEPXHOCTH, pacyeTHas Harpyska He nepekpbiBaeTcs.

PucyHok C. 1— lMonspHasa guarpamma gumanasoHa Harpy3oK TUMOBON /10nacTy

C.2 Harpy3ka npu WcnbiTaHUU HA YCTaNocTb

ONa Kaxaoli UCbITyemoil YyacTu 1onacTy AOMKHO 6biTh NOKA3aHOo, UTO NOBPEX/AEHNE B pe3y/ibTaTe UCTbITaTe/IbHOl
Harpysku 6osiee UM paBHO NMOBPEXAEHUIO OT LieIeBOI HarpysKi.

[Onsi onpeaeneHnst BAMSIHUSE CUCTEMbI Harpy3ku, oHa Ao/hkHa 6biTb Npeobpa3oBaHa B HaMpshKEHUE UK ycunve.

Ona Toro uto6bl M36exaTb HAKOMMEHWUs MOTPELUHOCTEN, MOBPEXAEHNUs OT WUCMbITaTe/bHOW W LieNeBoit Harpysok
onpeaensoT NAEHTUYHbIMA METOAAMMN.

Ha npakTuke Bce yacTu NI0NacT He MOryT 6biTb TLWATELHO WCMbITaHbl. Kputepuem HEo6X0AMMOCTW WUCMbITaHMS
onpegeneHHbIX y4acTKOB SI0NacTM MOXeT ObITb 3anac MPOYHOCTY Ha AaHHbIX yYacTKax.

3anac npoYHOCTV BbIpaXaloT B BUAE KO3(MULMEHTA YCTA/IOCTHOTO HanpshxeHuss FSF. 3To KOSMULIMEHT, Ha KO-
TOPbIA HEOGXOAMMO YMHOXWUTL Harpysky, Ans NoJslydeHus NMoBpeXAeHWs, SKBUBAIEHTHOTO eAnHUYHOMY. [OCKOMbKY onpe-
[leneHne noBpexaeHus sSIBNSieTCS HenvHeliHbIM npoueccoM, To FSF onpeaensioT ntepauusiMu. B 061acTaX C BbICOKUM
KO3(pPULIMEHTOM NPUCYTCTBYET 6O/LLLOI 3anac OT yCTa/IOCTHOTO paspyLUeHnsl, MO3TOMY HEOGXO0AUMOCTb UCTILITAHNUS 3TUX
y4yacTKOB MeHee BaxHa. ECin KoadppuumeHT 6/IM30K K eMHNLE, TO 06/1acTb KpUTUYHA M3-3a yCTaslocTu U TpebyeTcsa npo-
BeAeHNe UCTbITaHus.
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[na npaBWILHOTO MCMbITAHUS 3a4aHHOW 061acTu UenbiTaTe/lbHas Harpyska fo/HkHa OblTb HE MEHee LiefieBoli Ha-
rpy3ku. 310 o3Ha4aeT, 4To FSF ansa ucnbiTaHMs Ha YCTa/IOCTHYIO Harpysky fo/mkeH 6biTb MeHee FSF ans uenesoi ycTa-
JIOCTHOW Harpysku.

CooTHoweHne mexay FSF ueneBoii Harpy3kn n FSF ucnbiTatenbHOM Harpyskun 4onyckaeTcs onpefensitb kak oyHk-
unto FSF(rFSF). KoadhdmuymeHT OTHOCUTENBHOMO YCTa/IOCTHOTO HanpshkeHns rFSF BbluMcaaoT no doopmyne

rFSF (C.1)

roe FSFtarget — Koah(UUMEHT YCTANIOCTHOMO HANPSHKEHWS! LIeSIeBOI Harpysku;
FSFtest — Ko3(h(OMLMEHT YCTa/IOCTHOTO HaNPSXKEHUSI UCMbITATENbHOM Harpy3Ku.

Bo Bcex obnacTtsax, rge FSF 6onee eanHuLbl, 10NacTb A0/DKHA ObITb UCNbITaHa.

B kauyecTBe npvmMepa NPOBOASAT OLEHKY MCMbITATE/IbHON Harpy3ku Ans TMNOBOM nonactu AnvHoi 62,5 m. Mpuse-
[OEHHBIA NpUMep OTHOCAT TOMbKO K Harpyske fionacty B NPOAOSIbHOM HanpasfieHun. OLEHKY WCNbITaTesbHOW Harpysku
NPOBOAAT A4/1A NocnefoBaTesibHOro Of4HOOCEBOr0 Harpy)XeHus, rnpyv KOTOPOM /1I0NacTb HarpyXatoT TO/IbKO B M/IOCKOCTHOM
Hanpas/eHWN 1 B HanpaBieHuy cmelleHns. insa nonactu AJnHON 62,5 M HanpsxeHne BbIYMCSAOT Yepes Kaxaple 2 M B 26
06nacTax, pacnpegeneHHbIX N0 OKPY)XHOCTU XOpAbl BAOMb pa3Maxa sionactu. Mo pesynbTataMm UChbITaHwii onpeaensioTt
koatpbpumumeHTsl FSF.

OnpepaensatoT n3Hoc nonacTtu nocne 20 net cnyx6bl. FSF npeacTaBneHbl Ha KOHTYPHOI Anarpamme Ha pucyHke C.2.
B gaHHOM npumepe o6nactu co 3HaveHnem FSF meHee 1,4 npu3HalOT KPUTUYHECKUMU.

PucyHok C.2 — PacueTHblii FSF

UepHast MHUS Ha pucyHke C.2 coefuHSIeT Touku, B KOoTopbix FSF paBeH 1,4. O6nactn nonactu, B KOTopbix FSF
MeHee 1,4, [O/DKHbI ObITb UCNbITaHbI. 5 HArNA4HOCTY 3TN 061acTy Bble/IeHbl KpacHbIM LBETOM Ha pucyHke C.3.
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PucyHok C.3 — O6nactu ¢ pacyeTHbiM FSF meHee 1,4 (KpuTudeckue obnactm)

Tawke JOMKHbI GbITb PACCMOTPEHbl 06/1acTH, B KOTOPbIX MOXET BO3HUKHYTb HamnpsbkeHwue, Hanpumep obnactu c
BbICOKOI KOHLEHTpauueli HanpshkeHus B 60/ TOBOM COEAVMHEHUM KOMEeNs IonactTu 1 06nactn Mexay KoOMesnem fionactu u
MaKCUMasibHOW XOpPAOiA.

C.3 NocneposartesnibHOE 0OAHOOCEBOE HarpyxeHue

Ha ogHOM yuacTke npuknagbiBaloT ABe OTAeSfbHble LMKIMYecKne Harpysku. Harpysky npuknagbiBailoT Ha y4acT-
ke C paguycom, paBHbiM 40,0 M. MOrpelHOCTb0, CBSA3AaHHON C YCKOPEHMEM flonacTui, npeHebperatoT. LMKAMyHOCTbL Ans
KaXKAOM umcnbiTaTeNbHON Harpysky coctaBnseT 1 MaH umknos. Ha pucyHke C.4 nprvBefAeHO OTHOLUEHWE MOJSyYEHHOrO B
pesynbTare uUcnbiTaHuii 1 pacyeTHoro FSF. Ha gnarpamme pucyHka C.1 kputmyeckue o06nactv, NpuUBEAEHHbIE HA PUCYH-
ke C.3, BblaeneHbl Takxke yepHoli nuHuer. Ha pucyHke C.4 Takke BWUAHbI UCMbITaHHbIE KpUTU4Yeckue 0651acTu, KOTopble
neperpyxeHbl 6onee yem Ha 30 %. 3TOT NpUMep OTHOCWUTCS TOJIbKO K TOUYKE C OJHOWN MPWIOXEHHON Harpyskoin 6e3 yyeTa
MHEepPLWOHHOro adhdpekTa.
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PucyHok C.4 — rFSF n kputnueckne obnactv, nocnegoBaTesibHOe 0O4HOOCEBOE HarpyXeHue

C.4 IByx0oCeBOE HarpyxeHue

BTopoii npumep npeacTaBnsieT ABYXOCEBOE HarpyxeHve, npu KOTOPOM MpPW/IOXeHa NIOCKOCTHAs Harpyska U Ha-
rpy3ka B HanpasfeHWW, NEPNEHAVKYNSPHOM K OCK HecyLleli NOBepXHOCTU, €O cMeLleHnem hasbl Ha 90° Takum o6pasom,
YTO TOYKA MPUOXEHMSI HArpy3Ky ONMCbIBaeT B NPOCTPAHCTBE 3/UIMMCOUAHYI0 TpaekTopuio. KoHTyp rFSF nokasaH BMecTe
C KPUTMYECKOIN 06NacTbio, NpUBEAEHHON Ha pucyHke C.5.

PucyHok C.5 — rFSF un kputudeckas 061actb, ABYXOCEBOE HarpyxeHue
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CneayeTt 0TMETUTB, YTO NPN 3TOM Harpy>KEHUU UCNLITHIBAIOT 3HAYUTENBbHO BONbLLYIO YacTb KpUTUYECKoin obnactu,
B TO BpeMsi Kak neperpyska B 3Tol o6nacTu orpaHuueHa 19 %. B sToM npumepe Ans onpeaerneHns Kputuieckoi obnactu
BbIGUpaloT 3HaueHne FSF 1,4. Bo3MOXHO AonyLleHue, 4To Ans 06oux TUNOB MCNLITAHUIA YacTb KpUTU4ecKoi obrnactu
npoBepeHa HepoCTaTouHo. C y4eTOM pesynsTaToB CTaTUHECKOro MUCTbITaHUsA, MOXHO YOeaAUTbCA B TOM, YTO pesynsrathl

KOMBUHUPOBAHHOTO HarpyXeHus! (4ByXOCEBOE) CBUAETENLCTBYIOT, UTO 3HaUUTENbHAA YacTb nonactu TpebyeT Goree Twa-
TeNbHOro UccreoBaHus.
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MpunoxeHne D
(cnpaBo4HoOE)

Onpe,qeneHme Yyncna UynksioB Harpyskm npum mcnbliTaHMM Ha yCTaslOCTb

D.1 O6wme nonoxeHns

B HacTosWeM NpUIoXeHUM onpeaensioT peKkoMeHA0BaHHOEe YWC/I0 LMKIOB Harpysku, NPUMeEHSEMbIX MPU MNOJIHO-
MaclwTabHOM MCMbITaHWM nonacTel Ha ycTanocTb.

MpegnonaratoT, YTO KOIMULMEHT UCNbITaTeNbHOW Harpy3ku yef= 1,05 aBnseTcsa 4OCTaTOYHbIM AN UCNbITAHUS Ha
YCTa/10CTb MPpY 1 M/IH LMK/I0B Harpys3ku.

YCTaHOBMEHO, YTO A1 NOMHOMACLITAbHOrO MCMbITAHUS Harpyskoi Ha ycTanocTb cregyeT NpuMeHaTb Koadadhmum-
eHTYef= 1,035 npy npuMepHO 2,5 M/IH UMKNOB Harpysku.

PekoMmeH0OBaHHbIE 3HAYeHNa ye\aas pas/IMYHOro YMcna LMKA0B Harpy3ku npusefeHsl B Tabnuue 1

D.2 Yncno uuknos

YUncno UMKIOB Harpysku, nNpuknagplBaeMblxX K 10NacTy BO BPeEMS NOSIHOMACLUTA6HOro MCMbITAHUA Ha YCTanoCTb,
ABNSAETCA pellatomm pakTopoM NPOAO/HKUTENIbHOCTU UCTbITAHUA Ha YCTasloCTb. M03TOMy CTpeM/IeHNe YMeHbLIaTb YM1C-
N0 UMKIOB HAarpy3kn B LENIAX CHDKEHWA 3aTpaT Ha NpoBefeHue NOSIHOMACLWTabHbIX UCMbITaHWA MOXET NOBAUATb Ha A0-
CTOBEPHOCTb Pe3y/ibTaTOB WCMbITAHWIA.

Ha ocHoBe KOa(hhMLMEHTOB, UCNONb3YyEMbIX /15 BblUMCNEHUA KOIhULMEeHTa UChbITaTeNbHON Harpy3ku, nogcyeT
BbINOMHAOT A1 ONpefeneHns BNAHUA Yuc/a LMKIOB Harpysku npu nonHomMacwtabHoOM UCMbITaHWM Ha YCTasloCTb Ha
KO3 (PULMEHT Harpysku.

D.3 MpumeHsieMbIn noaxop,

B nepByto ouepenp paccmatpusarT gvarpamMmy MygMaHa, npuBefeHHY Ha pucyHke D.1, ynpoLleHHy [0 OfHO-
CTOPOHHEli AnarpamMmbi.

CpepHee 3HayeHne

————————————— charac;
------------- reduced

PucyHok D.1 — YnpouleHHasa gnarpamma 'yamaHa

JInHmA, 0603HaYeHHan «Charac», nepecekaeT ropM3oHTasIbHYO OCb B TOUKE, NMPEACTaB/ALLEN CTaTUYECKy Npouy-
HOCTb KOHCTPYKUUW S, 1 BEPTUKA/IbHYIO OCb B TOUKE AMHAMUYECKON YCTOMUYMBOCTM AN OAHOrO Lukna Harpysku D.

NuHnsa «Reduced» gecTBuTeNbHA A1 HEKOTOPOTrO YMCAA LMKIOB M. 3Ta IMHUS Takke nepecekaeT ropu3oHTaslb-
HYI0 OCb B TOYKE S, HO BEPTUKasIbHYI0 OCb MepecekaeT B TOUKE MOHWKEHHOro AMHAMUYECKOro HarnpshkeHus Ans OfHOro
umkna Harpysku Dr BbluncnsioT no chopmyne

_ D (D.1)

no(MT)
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rie D — AWHaMuUdeckoe HanpspkeHWe AN O4HOTO LMKMa Harpyski;
n — peanbHoe YNCO LMKMNOB Harpy3sky;
m — 3KCMOHEHTa YCTaroCcTHOro NoBPEXAeHNs MaTepuana.

MoBpexzeHve, BbI3BaHHOE Harpyskoit nuTensHocTblo W 1 cpefHUM 3HadeHueM M, onperensiioT dakTU4eckum
YWCIIOM LMKIOB Harpy3ku 1, AENEHHBIM Ha AONYCTUMOE YMCNO LMKITOB Harpyaku N, no opmyne

m

I'Ioapemp,eme:%: —_— (D.2)

rae N — AOnycTMMOE YMUCIIO LUKIOB Harpy3sku;
W — AnnTenbHOCTL Harpysku;
S — craTuyeckas NPOYHOCTE KOHCTPYKLNY;
M — cpefiHee 3HaueHWe Harpysku.

Mocne noactanoBkn dopmynbl (D.1) B popmyny (D.2) n npeobpasoBaHnus, nonyqatot dopmyny (D.3).

m
W.S. fi'm
MoBpexaeHne=| ——— | . (D.3)
D-(S-M)
McnbiTaHne Ha ycTanocTs NpOAOMXKaloT A0 Tex Mop, Noka WChblTaTenbHOe MoBpexXaeHue, 3afaHHoe hopMymoi
(D.4), He cTaHeT paBHLIM LieNeBOMY NOBpEX/eHuIo, 3afaHHomMy cdhopMyroit (D.5), roe UHAEKS «t» OTHOCUTCS K UCTbITa-
TENbHOI Harpyake, a MHAEKS «0» — K pacueTHOM Harpyske, a 3HaunT, K LIeNeBOMY NOBPEXAEHNIO.

Q. pim™
WcnbiTaTenbHoe noBpexaeHUe = WS~ . (D.4)
D-(S-M,)
W, S-n8'™ 1"
enesoe nospexaeHue = 0 -0 |, D5
L pexn YteSt[D-(S—MO) (D.5)

TAE Yiost — KOIPDULMEHT nCTIbITATENBHON HarpysKu.

YcTaHOBWB UCMbITaTeNbHOE NOBPeXAeHWe paBHbLIM LieNieBOMY, Nocrie HEKOTopbIX NpeobpasoBaHuii nonyyaem ¢op-
myny (D.6).

S -M,) (1o W/ m)
w; =Ytest‘Wo'7(S_Mt)'[7] : (D.6)
0 t

Ans ncenepoBaHua YyBCTBUTENBHOCTU W, K SKCMOHEHTE YCTarocTHOro MoBpexaeHua m, no c¢opmyne (D.7) Bbl-
YUCTIAOT NPoU3BoAHYto W no m.

Ny

[noj(um)
W,y 8-M)n) | () D.7
6!7: =—YestWo (3— M;) P In[ j ( )

OTHocuTenbHoe BrusiHne R USMEHEHUA LIMKIOB Harpysku (14 ) Ha (Ny,) BEIMUCTIAIOT NO chopmyne

Wm
o (B3] gl
_om =™ _\ny My _(Egj ),
= = m =
6M4(nt:”t2) (ﬂ] .|n(ﬂj b

om
7] Ny,

(D.8)

e ny — nepBoe (NepBoHayankbHoe) YMCIIO LMKIOB Harpysku;
Ny — BTOPOE (MTOroBOE) YUCIO LIMKIMOB Harpy3Kku.
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Mpegnonaraemoe o6Liee YMCA0 UMKIOB Harpyskn B MaTpuue Mapkoa nO= 50 m106, a 3KCMOHEHTA YCTa/IOCTHOIO
nospexaeHnsa T =9. Ecm nfl=2,5 106, a na - 106, To no popmyne (D.7) nonyyaem R = 0,7. Cnefyet oTMETUTb, YTO
YyBCTBUTE/IbHOCTb R K M3MeHeHusAM N0 1 T MUHUMasIbHA.

Ecnn 3HaveHve yef pasHoe 1,05, nogxoauT Ans ucnbiTaHuii ¢ 106 uuknoB, TO 310 5 %-Hoe yBenMyeHne Harpysku
[OMKHO BbITb YMEHbLIEHO 0 3,5 % npu UCNbITaHUM NPOAOKUTENBHOCTLIO 2,5 m10e uuknos, T. k. 0,05 m0,7 = 0,035. Pe-
3ynbTaThbl 4N Pa3MyHbIX 3HAYEHWI YCNa LWKI0B Harpy3kv npy YCTanoCTHOM UCMbITaHUM npvBegeHbl B Tabnuvue D.1.

Tabnnya D.1 — PekomeHAOBaHHbIE 3HAYEHUA 4N YO pa3IMYHOro Yncia LUMKIoB Harpyskm

nn R Yef
5 m105 13 1,064
106 10 1,050
2,5 m106 0,7 1,035
B &£ 05 1,025
107 0,32 1,016
MpumeyvyaHne — 3HavyeHus BbluMceHbl nNo cpopmyne (D.8) npu n0 = 50 w106, =106mT =09

Pesynbtarsl, npueegeHHble B Tabnuue D.1, npefctas/ieHbl B BUAe rpadvka Ha pucyHke D.2.

KoathdmumeHT ucnbitatesnibHol Harpyskm

YMCO LIMKMOB Harpysku

PucyHok D.2 — KoadhhmumneHT ucnbiTaTenbHol Harpy3skm yef 4na pasanyHoro umcna UMkAoB Harpyskm
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Mpunoxexnue E
(cnpaBouHoe)

Paznuune Mexay pacyeTHONM U MCNbLITAaTeNbHONW Harpy3KkaMu

E.1 O6wue nonoxeHua

WcnbiTaHne nonacTu cneayeT NPOBOAUTL B PacueTHLIX AN nonactu ycrosusix. O4HaKO Ha NpaKTuKe CyluecTByeT
MHOXECTBO OrpaHUYeHUin BO3MOXHOCTU BLIMOMHEHNS TAKUX UCTbITaHWIA. B pesyrrate 3TUX orpaHuYeHnidi HeoBxoauMbI
HEKOTOpble N3MEHEHUsT U JoNYLLEHUS B NPOBEEHUN CTAaTUYECKUX U YCTaNOCTHBIX UCTLITAHWI ToNacTy.

E.2 MpunoxeHue Harpysku

Bo Bpems UcnbITaHW NpUNOXeHHas Harpyaka, kak npasurno, KOHLEHTPUPYETCS B CeKLUSX BAOMNb pasMaxa nonacTu.
M3-3a KOHUEeHTpaLMn Harpy3kn U BO3MOXXHOCTM YNPOYHEHUS NMOMEPEYHOr0 CEYEHUS, MOXHO MPEfOoTBpaTUTb OXUAAEMYIO
AedopMaLnio MONEpPeYHOro Ce4EeHUs], YTO M3MEHUT HanpshKeHUe nonact Wunm nokansHoe ycunue. MNosTomy 3TU TOYKKM
NPUINOXEeHUA Harpy3ku JOMKHbLI HAXOAUTLCA B CTOPOHE OT UCTbITYeMblX obnacteit (cM. 9.2 u npunoxeHue B).

E.3 KpyTawme MOMEHTLI U cABUT

Mpu cTaTU4ecKoM UCTILITAHUM FIONAcT 0BLIMHO HarpyXaloT B OrpaHMMEeHHOM YKCTie CeKUMi — B MecTax, e pac-
npeaerneHa uaeansbHas McnbiTaTeNbHas Harpyska. 3To OTpa)xaeTcsl Ha pacnpefenieHn MOMEHTOB B CeKLMAIX BAOSb pas-
Maxa nonactu (CM. pucyHok E.1) n cun casura. PacnpefieneHnsi MOMEHTOB MOXHO YIyYLLUUTb YBENUYEHNEM YMCTa MecT
NPUMOXEHNS HArpy3Ku, HO STO MPMBOAWT K yBenuyeHuto obractu Bo3geilcTBuA Ha Jionactb. TO B CBOK oYepedb Mnpu-
BOAWUT K HEOBXOAUMOCTU BOCTIPOU3BECTU KaK MOXHO Goree TOUMHO LieneByto Harpysky 6e3 yuiep6a ANs [JOCTOBEPHOCTU
pe3yneraToB MCMbITaHUS.

MomeHT

Mo paamaxy

1 — ueneBas Harpyska; 2 — cakTuyeckas UcrblTaTensHaa Harpyska; 3 — obnacTi noj Bo3aecTBUEM NPUMNOXEHHOW Harpysku

PucyHok E.1 — Paanuuusi pacnpegerneHnsi MOMEHTOB ANs LieneBoi
1 haKTUYEeCKON UCMbITaTENBHON HarpysKku
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E.4 KomMbuHaumu Harpy>xeHui ot fionacTu U B HanpaBNeHUM, NnepneHanKynspHOM K NPOAOCNLHONU OoCcHU

Mpu cTaTU4eCcKOM UCNBITaHWM U UCNIBITAHUK Ha YCTanoCTk pesyrnsraThl 6onee npefcTaBUTENbHLI, KOrAa NPUMEHSIOT
KOoMBWUHaLUMIO Harpy>XeHWiA OT flonacTu U B HanpaeneHun, NepPNEeHAUKYNAPHOM K NpoforibHoW ocH. MpUMeHss ToMNbKo Ha-
rpy>XeHue OT NonacTu UNK TONbKO HarpyXeHue B HanpasneHWn, NepreHAMKyNsapHOM K NPOAOMLHON OCH, pe3yrsTupyloLlee
HanpsxxeHue U gedopmaums u/unu cteneHb NOBPEXAEHNUSA B HEKOTOPLIX obnacTax ByayT HUXe, YeM LeneBble 3Ha4YeHns
(cMm. npunoxeHue C).

E.5 PaguanbHble Harpy3ku

PafuarntcHele Harpyskv Ha fionacTtu paboTaioleil yCTaHOBKM BO3HUKAKOT W3-3a MPaBUTALMOHHBLIX U LEHTPOGEXHBIX
cun. Kak npaBuno, HanpsixeHue, cosgaBaemMoe paguarbHeIMU cunamu, Hebonbluoe.

E.6 TOpCUOHHbIE Harpys3Kku

3HayeHne TOPCUOHHBIX pacYETHBIX HAarpy3oK Y4YUTLIBAKOT B UCMBITATENBHON Harpy3ke. ECNU TOPCUOHHBIE HAarpy3ku
3HaYMMbl ANA KOHCTPYKLUMK NIoNacTy, TO UX BKITHOYAKoT B NporpaMMy uenbitaHuii (cm. 10.1.6.3).

Bnarogaps TOPCUOHHBLIM Harpyskam, NpunoxeHHas AByxoceBas Harpyska Oyaer B 6orbLUei cTeneHn CoOOTBETCTBO-
BaTb pearibHOW cuTyauuu, Yem ofHooceBas. [ns TUNOBOM NIONacTW Harpyska oT JIonacTu U pesynsTUPYIOWUA MOMEHT
CMeLLeHNA BAOMb pa3Maxa NonacTy co3faroT TOPCUOHHYHO HarpysKky, KoTopas yBenuuuBaeTcs K KoMenio. 3TO COOTBET-
CTBYET pearbHbIM YCIIOBUSAM JKCnnyaTaLuu.

E.7 YcnoBus okpyxalolleil cpefbl

YcrioBus okpyxatoleid cpegbl Npy UCMBITAHUW OTIINYAIOTCS OT MPOEKTHbLIX TpeboBaHWin. 3T YCOBUSA BKIOYAIOT B
ceba cnepytollee:
- BNaXHOCTb;
konebaHus TemnepaTyphl;
- YO-usnyuenue;
- CTapeHue;
Hanuune conei;
- arpeccuBHble cpegbl.
Bnusanne okpyxatoLLelh cpefbl yYUTHIBAIOT NPU ONPEAENEeHnn YCroBuiA UCNbITaHUA.

E.8 CnekTp ycTanocTHoli Harpy3Kku u nocrieAoBaTeNbHOCTb

MenbiTaHne Ha ycTanocTb NPOBOAAT YCKOPEHHEIM METOAOM, B NpoLecce KOTOPOoro nonacTek NofBepraeTcs AocTa-
TOYHOWN YCTanOCTHO Harpy3ske B pasyMHbIil nepuo Bpemern (cM. 9.4 u npunoxenue C).
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MpunoxeHue F
(cnpaBouHoe)

Brniusinne 6onblnX NPOrMé0OB U HanpaBreHUA Harpy3Ku

Borblune Nporbel fionactv Bo BPEMS UCMbITaHUS BLI3LIBAKOT U3MEHeHUe HanpaBneHus Harpy3ku Npu ee yBenuqe-
HUK. OrpaHnYeHHOe PaccTOsTHUE MEXTY TOUKOW NMPUMOXKEHNA HAarpy3Ku 1 TOUKOW 3aKpenneHus nonacT MOXeT NPUBeCTH K
TOMY, YTO yrosi HanpaBneHus Harpy3ku GyaeT MeHsTbCS. ViaMeHeH e yrna NpuBefeT K U3MeHEHUI0 MOMEHTa CUTbl B NtoGoi
TOUKe MeXy KOMEMNeM 1 TOYKOW NPUITOKEHWUS Harpy3kn. 3TOT adhhekT cxeMaTUYHO nokasaH Ha pucyHke F.1.

1 — dhmKkcmpoBaHHas onopa; 2 — nrne4yo MOMeHTa MOSHON Harpysku; 3 — Touka NPUINoXeHUsa Harpysku,
4 — nonoxeHue 6e3 Harpysku

PucyHok F.1 — BnusiHue npunoxeHHbIX Harpy3ok Ha fedopMaLyio U YrroBoe UCKpUBIIEHME fonacTu

B cny4ae, korga HanpaBneHne npunaraeMoi Harpysku He nepeceKkaeT OChb YNPYrocTu flonacTu, B TOYKE MPUIoxe-
HWUA Harpy3kn cosfaeTcs AONONHUTENbHBIA MOMEHT (CM. pUcyHOK F.1). OTOT MOMEHT MOXET Taloke co3fjaBaTb JloKarbHYIO
Harpysky Ha NOBEPXHOCTb JIONacTu Yepe3 OCHAaCTKY.

Onopbl, HarpyXeHHble HenepneHANKYNSAPHO K OCU flonacTu, Nnpu BLICOKOW Harpyske MoryT npockanbabliBaTb U3-3a
TaHreHunanbHeIX cun (M. FHa pucyHke F.1), 4To MOXET NpMBECTU K JOMONHNTENBHON Neperpy3ke KOHCTPYKLMK nonacTy.

YBenuveHue To4eK NPUINOXKEHUA Harpy3kn AornyckaeTcs UCMonb3oBaTh 4N MUHUMU3auMn HeGNaronpUSATHLIX ycro-
BUiA HarpyxeHus, ocobeHHo B 06nacTh BbICOKMX Harpysok. CriefyeT yAenuTb BHUMaHWE KpenneHnto onop, YTobbl yMeHb-
LWNTb BAUSIHUE OCHACTKM.
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Npunoxenue JA
(cnpaBouHoe)

CBefeHns 0 COOTBETCTBUM CCbINMOYHbIX HALMOHANbHbIX ¥ MEXIOCYAapCTBEHHbIX
CTaHAAPTOB MeXAYHapOAHbIM CTaHOAPTaM, MCNOMIb30BAHHLIM B KAYE€CTBE CChINMOYHbIX
B MPUMEHEHHOM MeXAYHapoO4HOM cTaHAapTe

Tabnwuuya OA1

OB03HaYeHNe CCbINOYHOro

HaLWMOHATTBHOTO, CTeneHb O6o3HaveHne 1 HammeHosa}r::e CCbInoYHoro
MEXrOCyAapCTBEHHOTO CTaHAAPTa COOTBETCTBUSA MeXAyHapo4Horo ctaHaapTa
MOCT MCO/MBK 17025—2009 IDT ISO/IEC 17025:2005 «Obwpme TpeboBaHMSA K KOMNETEHTHOCTHU UC-
MbiTaTensHbIX U KannbpoBoyHbIx nabopaTopuiiy

MOCT P 54418.1—2012 MOD IEC 61400-1:2005 «Cuctembl TypBoreHepaTopHbie BETpOBLIE.
(M3K 61400-1:2005) YacTb 1. TpeboBaHUs K KOHCTPYKLUM»

MOCT P 55589—2013 MOD IEC 60050-415:1999 «MexayHapoAHbIA 3NeKTPOTEXHUYECKUIA
(M3K 60050-415:1999) crnosapb. YacTte 415. BeTporeHeparopbl»

FOCT P UCO 2394—2016 IDT SO 2394:1998 «OCHOBHbIE NPUHLMUMNEI HAZLEXHOCTU KOHCTPYKLIA»

MpumMmevyaHune — B HacTosel Tabnuue NCNONb30BaHLI CreAyoWwmne YCNoBHbIe 0603HaYeHNA CTeneHu co-
OTBETCTBUS CTAHAAPTOB:

- IDT — naeHTUYHble cTaHfapThl;
- MOD — mMoguduumMpoBaHHble CTaHAapThl.
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Mpunoxexue b
(cnpaBouHoe)

ConocTaBneHue CTPYKTYpPbl HACTOSAIEro CTaHaapTa
CO CTPYKTYPOI NPMMEHEHHOTO B HEM MeXAYHapOoAHOro cTaHaapTa

Tabnuya OB.1

CTpykTypa HacTosiLero cTaHAapTa

CTpyKTypa MexAzyHapogHoro ctaHaapTa
IEC 61400-23:2014

1 O6bnacTb NpUMeHeHUst

1 ObnacTb NpUMeHeHUs

2 HopMaTuBHbIE CChIfKM

2 HopMaTuBHbIE CChINKK

3 TepMuHbI, onpegeneHns n 0603Ha4veHna

3 TepMuWHbI U onpeaeneHns

4 CucTteMbl KOOpAMHAT

4 O6o3Ha4YeHNsA N cUCTeMbl KOOPAUHAT

5 O6wue NpUHLMNBLI

5 Obwwe npuHUMNLI

6 JokymeHTauus 1 npoueaypbl UCbITaHWi

6 [JokymeHTaLus 1 npoyeaypbl UCNbITaHWIA

7 MNMporpaMMa 1 nnaHbl UcnbiTaHui

7 MNporpamma 1 nnaHel UCNLITAHNA

8 KoathbuumeH Tl Harpyskm

8 KoadpbuLmeHTbl Harpysku

9 OnpepeneHne UcnbiTaTeNsHON Harpy3sku

9 OnpeperneHne UCnbITaTeNbHON Harpy3ku

10 UcnbiTaHna

10 UcnbiTaHua

11 OueHka peaynsraToB

11 OueHka pesynesraTtos

12 TpeboBaHus K NpoTOKONaM

12 TpeboBaHus K NpoToKonam

MpunoxeHue A PykoBogsLMe NpUHUMMEI HEOBXOAUMOCTH
MOBTOPEHUSI CTAaTUYECKOro UCTbITaHUs U UCTBITaHUA Ha
ycTanocTb

MpunoxeHue A PykoBogsiLue NpuHLUUMb HeobxogumMocTu
NOBTOPEHUA CTaTUYeCKOro UCnbiTaHUA U UCNbITaHUA Ha
ycTanoctb

MpunoxeHue B OBnactu ucnbiTaHwui

MpunoxeHne B Obnactn ucnbitaHuii

Mpunoxerue C OnpegeneHne UCTLITATENBHON Harpysku

Mpunoxenue D OnpeeneHue UcnbITaTeNbHON Harpysku

MpunoxeHne D OnpepeneHne Yucna UMKIOB Harpysku
NPy UCMbITAaHUM Ha YCTanocTb

MpunoxeHnuwe F OnpeaeneHWe 4ucra LUKNOB Harpysku
Npn UcnbiTaHUKU Ha yCcTanocCTb

MpunoxeHne E Pasnuune mexgy pacyeTHOR W ucnbita-
TenbHOI Harpyskamu

MpunoxeHue E Pa3nuune mexgy pacyeTHON WU UChbITa-
TENbHOW Harpy3kamu

Mpunoxenune F Bnuaxnue Gonblumx npornbos U Hanpas-
TNEeHUs Harpysku

Mpunoxexnne C BnusHue Gonblumnx npornbos 1 Hanpas-
TIEHUS Harpy3ku

Mpunoxenune JA CBefeHUA 0 COOTBETCTBUU CCbIMOYHbBIX
HaLWoHanbHbIX M MEXToCcyAapCTBEHHbIX CTaHAaPTOB MeX-
LYHapoAHbLIM CTaHAapTaM, UCMOoMb30BaHHEIM B KadecTBe
CCbINIOMHbIX B NPUMEHEHHOM MeXAYHapohHOM CTaHfapTe

Mpunoxenune [Ib ConocTaeneHne CTPYKTypbl HAacTosILLIEro
cTaHaapTa CO CTPYKTYPON MPUMEHEHHOro B HEM Mexay-
HapogHoro cTaHAapTa
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YK 621.311.24°534.6:006.354 OKC 27.180

KntoueBble crnoBa: BO306HOBNSAEMasi SHEepreTuka, BETPOJHEpPreTuka, yCTaHOBKM BETPOJHEPreTu4yeckue, non-
HoMacLTabHble UCNLITAHUS Ha NPOYHOCTb, UCNbITAHUA nonacren poTopa
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