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Mpeaucnosue

1 NMOOIOTOBJIEH locyaapCcTBEHHbIM Hay4HbIM yupexaeHueMm «Bcepoccuiickuii HayuHo-uccneaoBa-
TEnNbCKUIA MHCTUTYT anexkTpudukaLmm cenbckoro xosancreay (BUICX) Ha ocHOBE COBCTBEHHOTO NepeBoaa Ha
PYCCKUI AA3bIK AHINOA3bIYHON BEPCUN MEXAYHAPOAHOr0 CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum koMuTeTOM NO ctaHpaptusaumm TK 039 «3HeprocbepexxeHue, aHepreTuye-
ckast 9¢beKTMBHOCTb, QHEPrOMEHEIXKMEHT»

3 YTBEPX/JEH W BBEJEH B JJEUCTBUE Mpukazom denepansHOro areHTcTsa No TEXHUHECKOMY pe-
ryrnipoBaHuIO U MeTpornoruu ot 8 Hoabpsa 2016 r. Ne 1614-ct

4 Hacrosimii ctaHgapt siBnseTca MoaudULMPOBAHHBIM MO OTHOLLIEHMIO K MEXAYHAPOAHOMY CTaHAapTy
MO3K 62817:2014 «Cucrembl potoanekTpuyeckne. OueHKa KOHCTPYKLIMU YCTPOICTB CNeXeHus 3a COMHUEM»
(IEC 62817:2014 «Photovoltaic systems — Design qualification of solar trackers», MOD) nytem usmeHeHus
oTAenbHbIX pas, CrNoB, CCbINOK, KOTOPbIE BblAEMEHbl B TEKCTE KYPCUBOM.

BHeceHue ykasaHHbIX TEXHMYECKUX OTKNOHEHW HaMPAaBfEHO Ha y4yeT noTpebHOCTEN HauMOHANbHOM
aKkoHOMUKM Poccuiickoii denepaumm n ocobeHHocTen 06beKkTa cTaHaapTu3aummn, XxapakrepHblx ana Poccuii-
ckon Pegepaumn.

HanmeHoBaHue HacTOALLEro CTaHAapTa M3MEHEHO OTHOCUTENbHO HAMMEHOBAHUS YKA3aHHOTO MeXay-
HapoAHOro craHaapTa ansa npuseaexuns B cooreetcrtene ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpu npuMeHeHnn HacTosAILLero cTaHAapTa PeKoMeHAYEeTCS UCMONb30BaTh BMECTO CCbINTOYHbIX MEXAYHA-
POAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HALMOHANbHbIE CTAHAAPTbI, CBEAEHUSI O KOTOPbIX NPUBEAEHbI
B A ONOJIHUTENLHOM Npunoxenun JA

5 BBEJEH BINEPBbIE

lMpaesuna npumeHeHUs HacMosAwWe20 cmaHdapma ycmaHoerieHbl 8 cmambe 26 ®edeparibHo20 3aKoHa
om 29 uwHa 2015 2. Ne 162-®3 «O cmanlapmu3sayuu e Poccutickoli ®edepayuu». NHpopmayus o6 u3-
MEHEHUAX K HacmosuieMmy cmandapmy nybrukyemcs e exxe200HoM (N0 cocmosaHUKo Ha 1 aHeapsa meKyuwezo
200a) uHgopMauyUuoOHHOM yKkasamene «HayuoHanbHbie cmaHlapmbl», a ohuluarnbHbill mekem u3meHeHul
U 1onpasoK — 8 eXeMeCAYHOM UH(OPMaUUOHHOM ykazamene «HayuoHanbHbie cmaHdapmbl». B criyyae
nepecMompa (3aMeHbl) uni ommMeHbl Hacmosuwezo cmaHdapma coomeememeyrouiee yeedomneHue 6ydem
onybnukoeaHo 8 bnuxalilueM 6bifycKe eXeMeCAYHO20 UHOPMayUOHHO20 ykaszamensa «HauyuoHanbHbie
cmaHOapmbi». Coomeemcemeyrowas uHgpopmayus, yeedoMIeHUs U MeKCMbl pasMewalomces makxe 6 UH-
¢hopmavyuoHHol cucmeme obuiez0 Nonb3osaHuUs — Ha oghuyuanbHoM calime ®edeparnbHo20 azeHmemea o
MEXHUYECKOMY peaynuposaHuio U memposioauu e cemu UlhHmepHem (www.gost.ru)

© CrangaptuHdgopm, 2016

Hacrosiumi craHaapt He MOXET ObITb NONHOCTLIO UM YaCTUYHO BOCNPOU3BEAEH, TUPAXUPOBAH U pac-
NPOCTPaHEH B Ka4ecTBe 0huLManbHOro nsganus 6es paspewenus deaepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PErynmpoBaHuIO 1 METPOTIOTMK
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HAUMOHANBbLHBIN CTAHOAPT POCCUUCKONW ®EOEPALUUN

CUCTEMbI ®OTO3INEKTPUYECKUNE

YcTponctea cnexeHus 3a ConHuem.
TexHuuyeckue ycnosusa

Photovoltaic systems. Solar trackers. General specifications

HNara BeegeHus — 2017—09—01

1 ObnacTtb npuMmeHeHus

HacroAawmii ctTaHaapT pacnpoCcTpaHAETCsa Ha yCTPOMCTBA (CUCTEMBI) cnexeHus 3a ConHueMm, npeaHa-
3Ha4yeHHbIe AnsA paboTbl B POTOINEKTPUYECKUX CUCTEMAX.

Cucrema cnexxeHns 3a COnHLUEM — 3TO KOMMNIEKC YCTPONCTB U MEXaHU3MOB, 00ecneqmBaloLLmii 3a CHeT
cnepoBaHusa 3a ABwkeHnem ConHua no HeGOCBOAY TOYHO 3aaHHOE MONOXEHWE MPUEMHBIX NMOBEPXHOCTEN
(hOTOINEKTPNYECKUX YCTPOWCTB OTHOCUTENBHO COMHLA U TEM CaMblM YBEMUYEHUE COMHEYHOTO U3NYYEHUS,
NOCTYNaIoLLEro Ha NPUEMHbIE MOBEPXHOCTH.

Hacrosuii ctaHgapTt yctaHaBnUMBaeT MUHUMArbHbIE TPEOOBaHUS K CUCTEMAM crnexeHust 3a ConHuem,
obecneymBaroLme NONHOTY UHCGOPMALIMKM O KOHKPETHOW cucTeme crnexxeHus 3a ConHuem.

Hactoswmii ctaHaapT yctaHaBNnUBAET METOAblI UCNbITAHUI cUcTem cnexxeHuns 3a COnNHUEM B LENoM u
MX OCHOBHbIX KOMMNOHEHTOB. YacTb METOAOB UCMbLITAHUNI YyCTAHABNMBAET CNOCOOLI U3MEPEeHns u pacyeta na-
paMeTpoB, yKa3blBaeMbIX B NACNOPTHLIX AAHHbLIX KOHKPETHOW CUCTEMBI CrexeHna 3a ConHuem, Apyras 4acTb
METOA OB MUCNbITAHWI NpeAHasHa4YeHa ana onpeaeneHusa COOTBETCTBUA XapaKTEPUCTUK CUCTEM CReXeHUs 3a
ConHuem TpebyeMbIM 3HAYEHUSIM.

Bropasi yacTb UCNbITAHWI NpeaHa3sHavYeHa TaKkke AN BbIABNEHNA KOHCTPYKLMUIN CUCTEM CREXEeHUs 3a
ConHuem, KoTopble OyayT UMETb BbICOKYIO BEPOATHOCTbL OTKA30B B OT/IMYME OT KOHCTPYKLUMN, CNOCOBHLIX Bbl-
NONHATL CBOU (PYHKLMKU B COOTBETCTBUU C TEXHUYECKOW A OKYyMEHTALMEN C BLICOKON HAAEXHOCTDIO.

Pe3ynbrarbl MexaHU4eCKUX UCTIbITaHUI, NPUBEAEHHBIX B HACTOALLEM CTaHAapTe, He PacnpOCTPaHAIOTCS
Ha (byHAAMEHT U YaCTU CTPOUTETNbHBIX KOHCTPYKLWIA, K KOTOPbLIM KPENUTCA UCNLITYEMAs CUCTEMA CNEXEHUA 3a
ConHueM, NOCKOMNbKY TakOM TUN COOTBETCTBUA ONPEAENAETCA TAKKe CTPOUTENbHLIMU HOPMAMKU, NPaBMNaMm
M 0CODEHHOCTAMMU MECTa YCTAHOBKM, HANPUMEP, TUNaMM NOYBbI U T. N.

Hacrosimii ctaHaapTt Takke MOXeT ObiTb UCMONbL30BaH NpU pa3paboTke resiInoTeXHUECKUX YCTPOICTB
U rennocucTeM Apyrmx TUMOB.

2 HopMatuBHbIE CCbISIKN

B HacToslLEM CTaHAapTe UCNONb30BaHbl HOPMATUBHbBIE CCbINKU Ha cneaylowme CTaHaapTbl:

TOCT 14254—2015 (IEC 60529:2013) CmeneHu 3awumsi, obecrnedusaembie obosnodkamu (Kod IP)

F'OCT 15150—69 MawuHbi, npubopbl u Opyeue mexHuyeckue usdenus. VicrnonHenun 0ns pasiudHbIX
Knumamudeckux patioHos. Kamezopuu, ycriosus akcrytyamauuu, XpaHeHUs U mpaHcnopmupoeaHus e yacmu
eo30elicmeus KnuUMamMu4eckux ¢ghakmopoe eHewHel cpeodbl

FOCT UCO/MOK 17025—2009 Obwue mpeboeaHuss K KOMIIEMEeHMHOCMU UCnbimamerbHbIX U Kanu-
6p060yHbIX nabopamoputi

W3npanune ocpuumnansHoe
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FOCT 28203—89 (M3K 68-2-6-82) OcHogHble Memo0Oki ucnbimaHull Ha eo3delicmeue eHEWHUX hak-
mopos. Yacmeb 2. Vicnbimarus. VicnbimaHue Fc u pykosodcmeo: Bubpayus (cuHycoulanbHas)

OCT 28213—89 (MK 68-2-27-87) OCcHOBHbIe Memodbi ucnbimaHuli Ha eo30elicmeue 8HEWHUX ¢hak-
mopos. Yacms 2. Ncnbimanus. VicnsimaHue Ea u pykoeodecmeo.: OOuHOYHBbIL yoap

FOCT 30630.1.10—2013 (IEC 60068-2-75:1997) MemoO0bi ucnbimaHuli Ha cmoiiKkocCmb K MexaHu4e-
CKUM 8HeWHUM so3sdelicmeyrouwium chakmopam MauluH, npubopoes u Opyaux mexHudeckux usdenull. Yo0apbl
no obosoyke usdenus

IOCT IEC 62262—2015 3nekmpoobopydosaHue. CmeneHu 3aujumbi, obecrnedueaemoli 0605104Kamu
om HapyXHo20 mexaHu4eckoz20 ydapa (kod IK)

FOCT P 51317.4.5—99 (M3K 61000-4-5-95) Cosmecmumocmb MEeXHU4YecKux cpedcme anexmpomas-
HUMHas. Yemoiiqueocmes K MUKPOCEKYHOHbIM UMITYbCHbIM rnomMexam 60nbLwoll aHepauu. TpebosaHus u me-
mo0db! ucneimaHuli

FOCT P 51597—2000 HempaduyuoHHas aHepzaemuka. Modynu cosHeqHble ¢homoaneKmpuyeckue.
Tunbl U OCHOBHbIE Napamempsb!

MOCT P MOK 60904-3—2013 lNocydapcmeeHHas cucmema obecrniedeHus eduHemea usmepeHuti. Mpu-
6opbi homoanekmpudeckue. Hacmp 3. MpuHyunb usmepeHus xapakmepucmuk ¢homoaneKkmpu4eckux npu-
6opoes ¢ y4emom cmaHOapmHOU criekmpaibHOU MOMHOCMU 3HeP2eMU4eCcKoll 0C8ELEHHOCMU HAa3eMHO20
COJTHEYHO20 U3JTyHeHUs

MpumevyaHue — [lpy NoNb3OBaHWM HACTOSILLUUM CTaHAaAPTOM Lernecoobpas3Ho NpoBepUTb AEWUCTBUE CCbl-
NOYHBIX CTaHAAPTOB B WHGOPMALIMOHHON cucTeMe obLLero nonb3oBaHWs — Ha oduUnanbHOM caifte deaepansHoro
areHTCTBa MO TEXHUYECKOMY PEryIMpOBaHMWIo U METPOINOrUK B CETU MHTEPHET UMK MO eXErofHoMy UH(OPMaLIMOHHOMY
yKkasaTento «HauuoHanbHble CTaHAapThi», KOTOPbIA onyGNMKOBaH NO COCTOSHUIO Ha 1 iHBaps TEKYLLEro roga, U rno Bbl-
nyckam eXeMecs4yHOro MHOpMaLMOHHOrO ykasaTensa «HaunoHanbHble cTaHgapThl» 3a TeKyluil rog. Ecnv sameHeH
CChINIOYHbIN CTaHZapT, Ha KOTOpLIA fAaHa HefaTUpPOBaHHAA CCbiNKa, TO PEKOMEHAYETCS UCMONb3oBaThb JeHCTBYIOLLYIO
BEPCUI0 3TOrO CTaHfapTa C y4eTOM BCEX BHECEHHbLIX B AaHHYI BEPCUIO U3MEHEeHWI. ECnn 3aMeHeH CChINOYHbIA CTaH-
[ apT, Ha KOTOpbIi faHa JaTUPOBaHHAA CCbINKA, TO PEKOMEHAYETCA MCNONb3oBaTh BEPCUIO 3TOrO CTaHZapTa C ykasaH-
HbIM Bbile rogoM YTBepXAEHUA (NpUHATUS). Ecnn nocne yTBepXAEeHUA HacTOSLEro CTaHAapTa B CCLINMOYHbINA CTaH-
AapT, Ha KOTopbI faHa AaTUPOBaHHasA CCbifika, BHECEHO U3MEHEHUe, 3aTparuBatollee NonNoXeHUe, Ha KoTopoe faHa
CCbIMKa, TO STO MONTOXEHWEe PEeKOMEHAYETCA NPUMEHATL 6e3 ydeTa JaHHOTO U3MeHeHUs. ECNW CCbiNOYHbIA cTaHaapT
OoTMeHeH Ge3 3aMmeHbl, TO MOSIOXEHUE, B KOTOPOM JlaHa CChifKa Ha HEero, PEeKOMeHAYEeTCs NPUMEHSTb B YacTu, He 3a-
TparuBarLeit 3Ty CChISKY.

3 TepMUHbI M onpeaeneHns

B HacTosiLeM cTaHaapTe NPMMEHEHbI CreayoLmMe TEPMUHBI C COOTBETCTBYIOLLIMMM ONpeaeneHusaIMu.

3.1 ¢poroanekTpuueckaa cucrtema (photovoltaic system, PV system): Cucrema, npeobpasyiowias con-
HEYHYIO 3HEPruio B AMEKTPUYECKYIO C MOMOLLLIO MPAMOro NPeobpasoBaHWA U UCNOMBL3YIOLLAA €€ ANA YacTU4-
HOTO UMW NONHOTO MOKPbLITUS ANEKTPUYECKUX HArpy3ok notTpedutensa u/unu nepeagayn ee B CETb.

MpumevyaHune — TaKke AONycKkaeTcA MCNONbL30BaTL TEPMUHBLI «CONHEYHAs oToanekTpudecKkas craHuus,;
CO3Cn», «conHeyHasa anekTpocTaHuust; COC».

3.2 ¢poroanexkTpuyeckoe yctponcteo (photovoltaic device, PV device): YcTpoiicTBO, B KOTOPOM 3HEpP-
rMA CONMHEYHOTO U3NyyYeHusl npeobpasyeTcs B NEKTPUHECKYIO 3HEPruIo Ha ocHoBe oToachdekTa.

3.3 (poToanekTpuyeckun anemeHT (photovoltaic cell, PV cell): HaumeHbLumit Heaenumbliii npeobpaso-
Barerib 3HePrum CONMHEYHOTO U3NYYEHUs B ANEKTPUYECKYIO SHEPrMio Ha ocHoBe ¢hoToadpdekTa.

MpumeyvaHus

1 DPOTOINEKTPUYECKUIA ANEMEHT MOXET Takke Npeobpa3oBLIBaTb MHOE AMEKTPOMarHUTHOE U3Ny4YeHue.

2 Takxe AornyckaeTcs UCNONb3OBaTb TEPMUHBI «COMHEYHBIA (DOTOANEKTPUYECKUIA SNEMEHT», «COMHEYHbLIW ane-
MeHT», «poToaneKkTpuyeckuin npeobpasosatenby, «doTonpeobpa3soBaTefby.

3.4 ¢poToanekrpuueckuit mogyne; PM (photovoltaic module, PV module): YcTpoiicTBO, KOHCTPYKTUBHO
o0beaunHAoLLEee INEKTPUYECKU COeAUHEHHbIE Mexay COOOoW (DOTOINEKTPUUECKUE INEMEHTDI, 3aUIULLEHHOE
OT OKpY>KaloLLein cpefibl U AOoMnycKaloLwwee UCNbITaHWSA U IKCNIyaTauuio B Ka4ecTBe HE3aBUCMMOW KOHCTPYKLIU-
OHHOW eAUHULbI.

NMpumevyaHne — Tawke fonyckaeTcsa CNOMb30BATb TEPMUH «POTOANEKTPUHECKUIA CONMHEYHBIA Moayrb; CM»
B cootBeTCcTBUMN ¢ fOCT P 51597.
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3.5 hoToanexTpuyeckue ycTpoMcTBa C KOHUEHTpaTtopamu (concentrator photovoltaic device, CPV
device): ®oroanekTpuyeckue yCTpocTBa, B KOTOPbIX NPOMCXOAUT U3MEHEHUE NPOCTPAHCTBEHHOrO pacnpe-
AeneHun n/unu nosbiLLeHWe NAOTHOCTU MOTOKA COMHEYHOrO M3NYYEHUs, B pe3yrnbraTe Yero B 9MeKTPUYECcKyio
3HEPruio Nnpeobpa3syeTcs KOHUEHTPMPOBAHHOE U3NyJYeHHne.

3.6 poroanexTpuyeckan 6arapes; ®b (photovoltaic array, PV array): YCTpoicTBO, COCTOAILLEE U3 drnek-
TPUYECKN COEAMHEHHBIX (DOTOINEKTPUHECKUX MOAYNEN, (DOTOINEKTPUYECKUX LIENOYEK Unu POTOINEKTpUYe-
CKUX rpyn, reHEPUPYIOLLEE MOCTOSHHBIN ANEKTPUYECKUI TOK NOA BO3AEACTBUEM NEKTPOMArHUTHOTO u3ny4ye-
HUS ¥ BKINIOYAIOLLEE TaKKe BCE KOMMNOHEHTLI, 06eCcneumBaioLLme AneKTpuYeckue U MEXaHU4YECKMe COEAUHEHUS
BHYTpu Gatapen u ¢ BHELLHMMU YCTPOWCTBAMMU, KOHCTPYKLIMSIMU.

MpumevyaHns

1 B HacToswwem ctaHgapte nog b noHUMaloTcs Bce ee COCTaBnsoLue A0 BXOAHbIX 3@KMMOB MOCTOSIHHOIO TOKa
npeoGpa3soBarensi 3HEPruK, HaKOMUTENs 3HEPri UNKU Harpysk1 NocTosHHOro Toka. paHuuel OB cuuTaercs BbIxogHas
CTOpOHa oTKItoyatoLero ycrpoiictea ®Ob.

2 ®b MOXET COCTOATb U3 €UHCTBEHHOrO POTOINEKTPUIECKOrO MOAYNS, OTAENbHON POTOINEKTPUYECKON LIENOYKH,
WIKU HECKOJBKUX NapanmnenbHO COEAUHEHHBIX POTOANEKTPUUECKUX LiIeNoYeK, U HECKOMBKUX NapannenbHO COeAUHEHHBbIX
OTO3NEKTPUYECKIX TPYNM U UX COOTBETCTBYIOLLUX KOMMOHEHTOB.

3.7 npueMHas NOBEPXHOCTb: [MOBEPXHOCTb (POTOINEKTPUUECKOrO YCTPOMCTBA/DOTOINEKTPUIECKON
4YacTu YCTPOMCTBA, Ha KOTOPYIO MOCTYNAET CONTHEYHOE U3NMyYEeHHne.

3.8 NNOCKOCTb NPUEMHbIX NOBEPXHOCTEN: [MNOCKOCTb, B KOTOPOM PACMONOXeHbI MPUEMHbIE NOBEpX-
HOCTU (POTOINEKTPUYECKUX MOAYNEN, YCTAHOBIEHHBIX HA CUCTEME CrEXEHUA 3a COMnHUEM.

3.9 cnexeHue: OpueHTauusi C NOCTOSSHHOM CTabUNU3MPOBAHHOW CKOPOCTbIO.

3.10 meguaHHas TOYHOCTb CUCTEMBbI criexxeHus 3a ConHuem (tracker typical accuracy): MeaunaHHoe
3Ha4eHue owmbKu HaBeaEHUS MO OTOOPAHHLIM JAaHHbIM.

MpumMedaHue — Bce 3aperncTpupoBaHHble OLUIMGKU HaBegeHUs ByayT UMETb NONOXUTENbHBLIE 3HAUEHUS], CO-
OTBETCTBEHHO «MeANaHHas TOYHOCTb» ByaeT Gonblue Hyns U MeHblue 95-To NPOLIEHTUNS TOYHOCTH.

3.11 95-if NPOLIEHTMN TOYHOCTHU CMCTEMbI CriexeHuns 3a ConHuem (tracker 95t percentile accuracy):
3HaueHue 95-ro npoueHTUNA oWKNBKM HABEAEHMS MO HAabopy 0TOBPaHHLIX AaHHLIX (95 % U3MEPEHHbIX AaH-
HbIX MFTHOBEHHOM OLLUMOKM HaBeaeHus OyayT HUXKE STOFO 3HAYEHMUS).

4 Knaccudumkaumsa

Cuctembl cnexeHuns 3a ConHueM, NnpeHa3Ha4YeHHbIe ANSA NPUMEHEHUs1 B DOTOIMEKTPUYECKUX CUCTE-
Max, NoApasaensitoT Ha ABa OCHOBHbIX Kracca:
- CUCTEMBI criexxeHus 3a ConHueM Ans pasMeLleHns NNOCKUX POTOSNEKTPUYECKMX MOAYNe;
- CUCTEMbI criexkeHus 3a ConHueM Ansa pasmeLLeHus poTodNEeKTPUYECKMX MOZIyNnei ¢ KOHLEHTpaTopamMu.
Kaxkablii U3 3TMX KIaccoB CUCTEM CrexeHus 3a ConHuem MOXeT ObiTb Aanee pasaerneH Ha kaTteropum no
KONUYECTBY WM HaMNPaBMeHMWI0 0CEN, KOMMOHOBOYHBLIM PELUEHWUAM UCMOMHUTENBHBIX MEXaHU3MOB, TUNaMm NpPUBO-
0B, KNUMAaTUYECKOMY UCNOSTHEHWIO, TUMY BEPTUKANbHOrO MOHTaXAa M dyHAAMEHTA, TUMY YNpaBneHus:, Tuny op-
MWPOBAHUSA CUrHana o HanpasneHWn Ha COnHUE 1 NPOYeMy, B TOM YUCHIE MO YKa3aHHbIM HMUXKE XapaKTePUCTUKAM.
[0 konu4ecCTBY HanpaBfeHUit OCeN BpaLLEHNS:
- OHOOCHBIE, KOTOPbIE, B CBOIO 0Yepeab, NoApa3aensioT N0 HanpaBneHUo ocK Ha:
- C FOPU30HTaNbHOWN OCbIO;
- C BEpPTUKANbHON OCbIO;
- HaKMOHHbIE.
- ABYOCHbI€, KOTOPbIE, B CBOIO O4epeab, N0APa3AensIoT No HanpaBeHMI0 OCHOBHON OCU Ha:
- C TOPU3OHTaNbLHOW OCHOBHOM OCbIO;
- C BEpPTUKanNbLHON OCHOBHOW OCbIO;
- C HaKNOHHOW OCHOBHOW OCbIO.
Mo Tuny npusoaa:
- C 9NeKTPONnpuUBOAOM;
- C rMaponpuBoaoM;
- C MacCUBHbIM NPUBOAOM.
Mo Tuny npueeaeHns B AENCTBUE:
- C MHAMBUAYanbHLIM NPUBEAEHMEM B AENCTBUE;
- C rpynnoBbIM NPUBEAEHMEM B AENCTBUE.
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Mo Tuny ynpaBneHus:

- C MacCUBHbIM yrpaslieHUeM;

- C aKTUBHbIM ynpaBneHunem,

- C NPeBEHTUBHbIM YNpaBreHUEM.
Mo Tuny BepTMKANbHOIO KPEMNEHUS:

- Ha BepTUKarbHbIX ONOpax UMK CTOMKAX;

- KapycersbHble.

Mo MecTy yCTaHOBKMU:
- Ha 3emne;

- Ha Boge;

- Ha s3gaHuu (Kpbllle, CTEHE) UMK APYrom OBbEKTE;

- WHTErpuMpoBaHHbIE B 34aHWNE/00BEKT.
Mo Tuny pyHaameHTa:

- Ha byHaameHTe rnyboKOro 3aneraHus;

- Ha NoBEepPXHOCTHOM (pyHAAMEHTE.

5 XapakTtepucTuku

OCHOBHbIE XapakTepPUCTUKU CUCTEM CrexeHus 3a ConHuem npueeaeHsl B Tabnuue 1. Takke B Tabnumue 1
npuBEAEH NPUMEP YKA3aHUS XapaKTEPUCTUK B TEXHUYECKOW JOKYMEHTaLMU Ha cucTemy cnexxeHus 3a ConHuem.
HekoTopble xapakTepuCTUKM U3 Tabnuubl 1 ABMAAIOTCA HeobsAsaTenbHbIMU. ECnu n3rotoBUTenb CUCTEMBI
cnexxeHus 3a CornHueM peLUaeT BKIOYUTb Takue Heobs3aTenbHble AaHHbIE B TEXHUYECKYIO AOKYMEHTAaLMI0 Ha
U3QEenue, OHU JOIMKHbI BbITb NOMYYEHbl U AOKYMEHTaNbHO NOATBEPXKAEHbI B COOTBETCTBUM C TpeGOBaHMAMM

HaCTOALLEro cTaHaapra.

YacTb xapakTepucTuK Onpeaensercs U3roToBMTeNEM U NOATBEPXKAAETCA UCTIbITAaTENBLHOK nabopaTtopuen,
YacTb ONpeAensaeTca TONbKO B UCMbITATENBHON Nnaboparopuu.

Tabnunya 1— OcHOBHbIE XapaKTepUCTUKN cucTeM crexeHns 3a ConHuem

Lee OTKNOHeHune)

Kem
lMpuMep yKasaHUA xapaKTepucTuk )
XapakTepucTuka B TEXHUYECKOW AOKYMEHTaLuu o:%zn:;sa:;ﬂ,
MaroToButenb Komnanus ABB (2]
Homep mogenu XX1090 ")
Tun cuctembl cnexeHuna sa ConHueM Cucrema cnexenus 3a ConHuem gns pasmee- | (1) 6.1,6.2
HUA POTOANEKTPUYECKOrO MOAYIIS C KOHLIEHTpa-
TOPOM, ABYXOCHOE

YcnoBuA okpyxatowen cpefbl
MakcumanbHasa gonyctumasi cCKOpocTb BeTpa B | 14 m/c nN)6.17.4
pexumMe cnexeHns
MakcumaneHas gonyctumasi CKOpocTb BeTpa B | 40 m/c N)6.17.5
LUTOPMOBOM MONOXEHNN
HvanasoH paGoueit Temnepatypbl OTr-20p0+50°C Wn)6.17.1
HAvana3oH gonycTumoin TeMnepatypbl OT-40p0+60°C Mn)6.17.2
CHerocTonkocTb [Jonyckaetca Ao 20 kr/mM2 cHeroBol Harpyskmu n)6.17.6
TouHocTb cnexexus
TouHOCTb, MeaunaHHas (cnabulit BeTep, Hau- | 0,1° m73
MeHblLUEe OTKNOHEHNE)
TovHoCTb, MeagnaHHas (cnabulit BeTep, Hanbons- | 0,3° m73
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Haﬂ) MOLLHOCTb HE B peXume ClieXeHuna

Kem
Mpumep ykaszaHuA xapakTepucTuk .
XapakTepucTuka B TEXHUYECKOW AOKYMEHTaLmm ONPEAerAeTCH,
nogpasaen

TouHoCTb, 95-i npoueHTunb (cnabuii Betep, | 0,5° m3
HauMeHbLUEee OTKIOHEHUE)
TouHoCTb, 95- npoueHTUNb (cnabwit BeTep, | 0,8° m73
Hanbosbluee OTKITOHEHMWE)
CpeaHasa cKopocTb BETpa BO BpeMA UCMbITaHWiA B | 3,1 M/c mr73
ycnosusx «cnaboro BeTpa»
TouyHOCTb, MeanaHHasa (CUNbHLIA BeTep, Hau- | 0,7° mr73
MeHbLLIEE OTKNOHEHUE)
TouyHOCTb, MeAanaHHasa (CUnbHbIA BeTep, Hau- | 1,0° {m7.3
bonbluee OTKNOHEHUE)
TouHocTb, 95-i1 npoueHTUNb (cUnbHLIA BeTep, | 1,1° {m7.3
HauMeHblLee OTKITOHeHne)
TouHocTb, 95-i1 npoueHTUNb (CUnbHLIA BeTep, | 1,6° m73
Hanbosbluee OTKITOHEHMWE)
CpeaHasa cKopocTb BETpa BO BpeMA UCMbITaHWA B | 5,2 M/c m73
YCNOBUAX «CUNBHOIO BETPay
Bec n nnowaab, ycrtaHoBneHHoro obopyaosaHua | Harpyska 500 kr, paBHomMepHo pa3aMelyeHHas no | (J1) 7.2, 7.3
BO BpeMSA UCNbITaHWIA nnowagu 50 M2
LleHTp TaxecTu ycTaHoBreHHoro obopygosaHusa | LieHTp TaxecTn obopyaoBaHus pacnonoxeH Ha | (J1) 7.2, 7.3
BO BpeMs UCMbITaHUiA 0,2 M BbiLLle NOBEPXHOCTU, HA KOTOPYIO yCTaHaB-

NMBaIOT HOTOIMEKTPUHECKUE MOS YN
YctaHaBnuBaemoe obopyaoBaHue
MuHumMansHas/MakcuMansHas mMacca 100 kr/1025 kr (AN)86.9.1
OrpaHu4eHna Ha cMeLLeHne LieHTpa macce He 6onee 0,3 M no BepTWKanu (MN)6.9.1
MakecumaneHas nnowjass 30 m2 (n)6.9.1
HomMuHanbHas nnowagb 28 m2 Q)]
MakcumanbHble 4oNycTUMble guHamMuyeckue Mo- | A3uUMyT, ocb Z — 10 kH-M; ny7.7.4
MEHTbI BO BpeMsA ABWXKEHUA ocn x, y — 5 kH'M.

[nsa yTo4HEeHUs MOMEHTOB AoMKeH BbiTb npea-

CTaBrneH Habop AuarpamMM OTHOCWUTENbHO Kax-

J0Oi U3 ocei BpalleHua
MakcumansHele gonycTUMble cTaTudeckue mo- | LormkeH 6biTe NpeacTaBneH Habop Auarpamm n)7.73,7.7.4
MEHTbI B LUTOPMOBOM MOMOXKEHUM
OneKkTpuyecKkne xapakTepucTuku
[HeBHoe noTpebrieHne aneKTpPO3Hepruu 1,5 KBTu (J1)8.23, 7.5
MoTpebneHne snekTposHeprun B LWITOpMOBOM | 1 KBTY (Jme.23,75
NOMNOXEHWUM
MuTaHue MepemeHHbIV Tok, 100—240 B, 50 'y, 5 A (2]
MakcumanbHas notpebnaemasn aktueHasa (non- | 500 BT (550 BA) (m75
Has) MOLLHOCTb B peXuMe CriexeHus
MakcumanbHas noTpebnaeman aktueHas (non- | 50 Bt (55 BA) (m75
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[NpodomxerHue mabnuupi 1

Kem
XapakrepucTuka nF;"T'\;izxf:g::;ﬂ XapaKTepucTuk onpeaenseTcs,
AOKyMeHTauuun noapasaen
MakcumansHan notpebnsiemas aktuBHas (non- | 1000 Bt (1100 BA) (m7.5
Has) MOLWHOCTbL NpU NepeBojE B LUTOPMOBOE MO-
noxeHwe
PesepBHoe anekTponutaHue Her )
Cucrtema npusoaa
Tun ynpaBneHus UHpauBmayansHoe n)ye6.1
Tun npusoga SneKTpuyeckuit wne.7
MenonuutensHble yCTpoincTBa [Buratenu nocrosiHHOrO ToKa, 185 BT (2]
[vana3oH nepemeLLeHnsi, OCHOBHas oCb + 160° no asumyTy (N)6.20
[uana3oH nepemelleHuna, gononHutensHasa ock | OT 10° go 90° no BLicoTe (n)6.20
YecTkocTw?) CM. npotokon nabopaTopHbix ucnbiTanuii, B | (1), 6.19.4,
KOTOPOM MpuBEeAEHbl MecTa BbINOMHeHUA usme- | 7.6.3
PeHU, NPUMOXEHHbIE Harpy3ku U U3MEepeHHbIe
OTKNOHEHUsI
KpyTunbHas XecTKOCTb TpaHCMUCCUU CM. rpaduk yrnoBoro paccorrniacoBaHus B 3asu- | (I1) 7.6.4
CUMOCTU OT NPUNOXEHHOTO MOMEHTA
Mot He 6onee 2,5 MM (J1)6.19.3,
76.4
XapaKTepuCTUKU CUCTEMBLI YNpaBNeHUs
Tun ynpasnexus CwMellaHHbIi (n)6.15
ConpskeHne cucTembl ynpaBneHus OtcyTecTBYET (N)6.14.6
BHelLHee conpsixeHue IokanbHas ceTb Ethernet, TCP/IP n)
Pexxum nprvBefeHns B LUTOPMOBOE MONOXEHUE Brrtodaercs npu ckopocTtu BeTpa 14 mM/c (n)6.16.1
BpeMms nprBefeHUs B LUTOPMOBOE MOMOXEHWE 4 MWH N)6.22
PaccornacosaHuve Taiimepa 1cBrog (n)
CnexeHue? HenpepbiBHOE (2
Tun gatuunkos? Jatuuk nonoxexns ConHua (2
KoHueBbIe BhIKo4aTenm He ycTaHoBneHs! (M)
Macca (n)
Paamepsbl (n)
MoHTaxHble xapaKTepUCTUKU
dyHaameHT »KenesobeToH (nN)6.9
Honyck no ocHoBHol ocu? +0,5° 6.19
Jlonyck no 4ononHUTENLHOI ocn? +0,5° 6.19
JonycTumble BapuaHTbl NpucoeauHeHus ycta- | KpemneHnue paccuynTaHo Ha ycTaHOBKY ¢HOTO-
HOBeHHoro 06opya0BaHNs?) SNEeKTPUYEcKMX MOoAynen uarotoButeneh «Ay,
«B» n «B». JonyckaeTcs 6onTtoBoe KpenneHue
B KoHdurypaumu «M», «O» n «E»
HeobxoauMbie pecypci?) 5 yen-vac, rpysonofbemMHas TeEXHUKa 6.24
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OkoHYyaHue mabnuupi 1

Kem
Mpumep ykasaHUS XxapaKTepucTUK
XapakTepuctuka - onpefenseTcs;
B TEXHU4YeCKOU AOKYMEeHTaLun nogpasaen

O6cnyXuBaHMe 1 NoKasaTenu HageXHoOCTU
Pacnucanue obcryxusaHns? MoBTopHas cMa3ka — kaxasle 12 Mec. (0,75 yen-

yac)

3ameHa Macna B TPAaHCMUCCUN — Kaxable TpU

roaa (1,25 ven-yac)
CpeaHss HapaboTka Ha oTka3?) 3,5rona 6.256.2
CpenHas NpoforKUTensHOCTb peMoHTa?) 24 (aBUraTenb asuMyTanbLHOro Unn aeHWTanbHo- | 6.25.4

ro npueoaa)

(MpNBOAAT KOMMOHEHTLI, KOTOPbLIE MOMYT NOTpe-

6oBaTb peMOHTa UK 3ameHbl B TedeHune 10-neT-

Hero cpoka)

1) YnpolleHHbIit (TPaANLIMOHHLIA) BapUaHT XapakTepUCTUKM TOYHOCTM, MpeACTaBNsIoWMiA coBoit 3HauYeHne ¢
HanMbonbLUMM N HaUMEHBLLUM OTKIMTOHEHNEM OT STOrO 3HaYEHUS UNK Haumbornbluee U HaUMeHbLLEE 3HAYEHMS, B UHTEP-
Basie Mexay KOTOPbIMU MOXET U3MEHATLCA TOYHOCTb, MONYYaloT U3 yKasaHHbIX BOCbMU NapaMeTpoB TOYHOCTU, Kak
OMUCaHO B NPUNOXEHUN A.

2) Heobs3aTenbHbLIe XapaKTepUCTUKN.

MpumMmevyaHue — (MN)— onpeaenserca M3roToBUTENEM WU NOATBEPKAAETCS UCTILITATENLHOI TaGopaTopuei;
(/) — onpeaenseTcs UcnbiTaTensHoli NaGopaTtopuei.

6 TexHuyeckue TpedboBaHUsA

6.1 CuctemMbl criexeHus 3a ConHueM AnA pasMelleHUA NNOCKUX (hoTOINEeKTPUYECKUX Moayrien

6.1.1 NMpumeHeHne

Cucrembl cnexxeHusa 3a ConHuem Ans pasmeLLeHWs NNOCKMX (POTOSNEKTPUYECKNX MOAYNEN AOIMKHbI
obecneynmBatb yMeHbLUEHME Yyrna Mexgy HanpasneHuem Ha ConHue WM HopMmanbio K npuemHon (pabouen)
NOBEPXHOCTM HOTOINEKTPUUECKOro moayns. 3a cuer atoro obecne4ynsaerca 6onee NONHOE UCMONb30OBaHUE
BCEN nocTynawLen aHeprum ConHua u yBENUMYUBAETCA KONMUYECTBO SHEPrUM, NOCTYNAIOLIEN HA NMPUEMHYIO
MOBEPXHOCTb (POTOIMEKTPUYECKUX MOAYIEN 38 TOT XKE NPOMEXYTOK BPEMEHM.

6.1.2 Xapakrtep npeo6pa3yemMoro CONMHeYHOro U3nyveHus

Mnockme doTtoanekTpuyeckne Moaynu npeobpasylot Kak NPAMOE, Tak U pacCcessHHOe COMHEYHOe U3ny-
YeHue, nagawLlee nog ndbiM yrioM, U TEHEPUPYIOT BNIEKTPOSHEPIMIO AaXe B TOM cry4ae, Korga ux npuem-
Has NoBepXHOCTb He HanpaeneHa npaAmMo Ha ConHue. CnexeHune B POTOSNEKTPUYECKUX CUCTEMAX C NMNTOCKUMM
hOTOSNEKTPUYECKMMIU MOZYNAMKU UCNONBL3YETCH ANS YBENIMYEHNUA KONMYECTBA SHEPrum, Noy4aemon oT nps-
MOI COCTaBNAOLLEN CONHEYHOIO U3MNy4YeHUs.

6.1.3 ToYHOCTb CnexeHUsA

BblCcokasi TOMHOCTb CMEXEHUA B CUCTEMAaX CnexeHus 3a COnHUEM AN pasMeLLeHUs NoCckuX DOTOSNEKTPU-
Yecknx moayrnen, kak npaeuno, He Tpebyetcs. Mnockue HOTOINEKTPUYECKNE MOAYNU, Pa3MELLEHHbIE HA CUCTe-
Max criexxeHns 3a COMnHUEM C TOMHOCTbIO CrieXeHus £ 5°, MoryT nonyyuntb 99,6 % SHeprumn NagaroLero U3ny4yeHus.

6.2 Cucrembl criexeHus 3a ConHuem ans pasMelleHuns POTO3NEKTPUYECKUX MoayIen
C KOHLUEeHTpaTopamu

6.2.1 NpumeHeHue

Cuctembl crnexxeHus 3a ConHuem Ans pasmeLleHus PoTOINEKTPUYECKUX MOAYIEl C KOHLEeHTpaTopamMu
AOmKHbI 0BecneymBaTtb peanusauuio NPEMMYLLECTB ONTUYECKMX YCTPOMCTB (KOHLEHTpaTopoBs). OnTuyeckme
yCTPONCTBA Takux (POTOINEKTPUUECKUX MOAYNE/YyCTPONCTB AOMKHbI ObITb OPUEHTUPOBAHbI NEPNEHAUKYNSIP-
HO MOTOKY NMPSAMOrO COSTHEYHOIO U3y4EeHNUA C BonbLueit TOYHOCTbIO, YEM NPUEMHbIE NOBEPXHOCTU TPaAULIMOH-
HbIX MAOCKMX (POTOBNEKTPUUECKUX MOZYNEN.

6.2.2 Xapakrep npeoopasyemMoro COrIHe4YHOro usnyveHus

OCHOBHbLIM MCTOMHUKOM SHEPruM Ans POTOINEKTPUYECKUX MOAYMNEN/YyCTPOUCTB C KOHUEHTpaTopa-
MU SIBNAETCA NMPsAMas COCTaBNAOLAA COSIHEYHOro m3nyyeHusi. OnTuyeckoe ycTpoicTBO paspabaTbiBaeTcs
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cneumnanbHO A8 NOBbIWEHUSA NAOTHOCTU NOTOKA W/WMNN N3MEHEHMS MPOCTPAHCTBEHHOrO pacnpegeneHuns con-
HEYHOro M3/Ty4eHus1 Ha npvemHuke. Ecnm no kakum-nnb6o npmyvHam Tpebyemas opueHTauus onTu4eckoi ocu
(NpYemMHO NOBEPXHOCTN) HapyleHa, BbIXOAHAsh MOLWHOCTb (DOTO3/1EKTPUYECKUX MOAYNEN/YCTPONCTB C KOH-
LeHTpaTopamu CyL,eCcTBEHHO CHMXaeTCs.

Ecnu choToanekTpuuecknii moaynb/ycTpoNCTBO C KOHLEHTPATOPOM KOHLEHTPUPYET U3/TyYEHNE B O4HOM
U3MepeHun, crexeHne Heob6Xx0AMMO BbINOMHATL TONbKO MO OAHOWN ocu. Ecnn choToanektpuuecknii mogynb/
YCTPOWNCTBO C KOHLEHTPATOPOM KOHLEHTPUpPYeT U3flydeHne B ABYX U3MEPEHUAX, ClieXeHne Heo6Xoaumo Bbl-
NOSIHATbL MO ABYM OCSIM.

6.2.3 TOYHOCTb C/exeHus

B hoToanekTpuyecknx moaynax/yctpoiicTBax C KOHLEeHTpaTopamMu TpeboBaHUS K TOYHOCTU clexe-
HUSA O0ObIYHO O6YC/IOBJ/IEHBI UCNOJIb30BAHWEM W3NYYEHUS TOJSIbKO BHYTPWU yrna BUAMMOCTU KOHLLEHTpAaTo-
pa. Mpu ownbke HaBefeHnss Ha CoNHUE MeHbLUel, YeM yron BuaMmMocTu, hoToanekTpuyeckue mopynu/
YyCTPOICTBa C KOHUEHTpatopamMu 06bIYHO o6ecrneymBaloT He MeHee 90 % HOMWHANbHONM BbIXOLAHOW MOLL-
HOCTH.

6.3 OpfHOOCHbIE cUCTEMbI criexeHus 3a CosHueMm

6.3.1 O6wume nonoxeHns

OfHOOCHble cUCTeMbI cnexeHust 3a COMHLEM MMEeKT OfHY OCb BpallleHUsi, pacnofIoXeHHyl0 B onpeje-
NEeHHOM HanpaB/IeHUN OTHOCUTE/IbHO TOPU30OHTa WU HEeCKOJ/IbKO ocei BpauieHna, pacnosioXeHHbIX B 04HOM
onpefeneHHOM HanpaB/ieHUW OTHOCUTENbHO FOPU30HTA.

MpumevaHnsa

1 OAHOOCHbIE cuCTeMbl cnexeHus 3a CoMHUEM Takke MOryT HasblBaTbCsA OLHOKOOPAUHATHLIMU.

2 3pech v ganee, korga pedb naet 06 opueHTauum cuctem cnexenus 3a ConHuem v onpeeneHun yrnos, nog ro-
PU30HTOM 1 NOBEPXHOCTLIO 3eM/IM NogpasyMeBaeTcs MaTeMaTUYeCKNii ropuU30HT.

6.3.2 KOHCTpPYKUUM OLHOOCHbIX CUCTEM cnexeHusa 3a CosHuem

OCHOBHble TUMbl KOHCTPYKLUIA OJHOOCHBLIX CUCTEM cnexeHns 3a CoNnHueM:

- C FOpM30HTa/IbHOI OCbl0 BpaLLeHus;

- C BEPTUKa/IbHOW OCbI0 BpalleHUs;

- C HaK/IOHHOW OCbi0 BpalLLeHus.

Ocb BpaLLeHnst 0AHOOCHOW cucTeMbl cnexeHuns 3a CoHLEM C TOPU30HTasIbHOM OCblo BpalleHus (CM. pu-
CYHOK 1) ropusoHTasibHa No OTHOLLEHUIO K MOBEPXHOCTU 3eMJIN.

[OpM30HTa/IbHYI0 OCb BpalleHWss pekoMeHAyeTCs ycTaHaB/vBaTb BAO/Ib UCTUHHOIO CEBEPHOI0 Mepu-
AnaHa. Tpu ncnonb3oBaHuu cneuuasibHbiX anropuTtMoB C/IEXEHUS TOPU3OHTa/IbHY0 OCb BpalleHWss MOXHO
YCTaHOBUTbL B /II060M HarnpaB/ieHuN.

PucyHok 1 — MpumMep 0fHOOCHO CUCTEMBI CrexeHusi 32 CO/HLEM C FOPU3OHTANILHON OCbi0 BpaLLeHust

Ocb BpalleHns 0AHOOCHbIX CUCTEM criexeHus 3a COMHUEM C BEPTUKa/IbHOM OCbio BpalleHus (CM. pucy-
HOK 2) BEpPTMKa/bHA MO OTHOLUEHMUIO K MOBEPXHOCTW 3eM/n. Tpu 3TOM (hOTO3NEKTPUYECKNE MOAYSIN HA TaKux
cucTemax crexenns 3a CosHUEM, Kak NMpaBu/io, CTaLMOHAPHO 3aKpensieHbl nog HEKOTOPbIM YIIOM K FOPU30H-
Ty. B TeueHve gHs Takne cucTembl criexeHust 3a CoNHLEM NMOBOPAUMBAKOTCS C BOCTOKA Ha 3anag,.

MpumeuaHue — 3[ecb v ganee, ecim HeT AOMNOSHATE/NbHbIX MOSICHEHWI, NS NPOCTOTbI BOCMPUATUS MOA,
(pOTO3N1EKTPUYECKM MOZYNIeM NoAPa3yMeBaeTCsl Kak MIOCKuUii hoToINeKTpUUECcKUil Moay b, Tak U pOTO3NEeKTpUYeCcKuii
MOZYNb/yCTPOWCTBO C KOHLLEHTPATOPOM.
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PucyHok 2 — lMprMep 0AHOOCHON CUCTEMbI CriexeHUst 3a COMHLEM C BEPTUKA/IbHON OCbi0 BpaLLeHust

Bce cuctembl cnexeHus 3a CosiHLEM C OCbHO BpalleHus, pacnonomeHHon Mexzay ropusoHTasibio n eep-
TUKasblo, paccMaTpuBalOTCA KakK Hak/IOHHble OA4HOOCHbIE CUCTEMbI criexeHus 3a CosiHueM (CM. PUCYHOK 3).
Onsa Toro 4yTOGbI YMEHbLLINTL BETPOBOE COMNPOTUB/IEHNE U BbICOTY Haf 3emnei NOAHATOrO Kpasa B TaKNX CUCTe-
Max crnexexus 3a CosnHuem, yron HaksioHa NUX OC OTHOCUTE/IbHO FOPU3OHTa 06bIYHO OorpaHun4yeH.

PucyHok 3 — MpuMep Hak/IOHHON OJHOOCHOI CUCTEMbI CieXeHUst 3a COMHLEM

OpHoocHas cuctema criexxeHus 3a CoOMHLUEM C OCbl0 BpalleHWs, napasinenbHol NonsipHoi ocu, ABNseT-
CSl YaCTHbIM C/ly4aeM OAHOOCHOU Hak/TOHHOW cucTeMoi cnexeHus 3a CosHUEeM, Y KOTOPOI Yron HakloHa ocu
OTHOCUTE/IbHO FOPM30HTa paBeH LUMPOTE MecTa yCTaHOBKW. Mpy 3TOM BpalleHue BOCNPUHMMALOLWLE CONHeY-
HOe U3/lyYyeHne NOBEPXHOCTW NPOXOAMUT BOKPYr OCWU, HanpaBfeHHON Ha nontoc Mupa. Takue cUCTEMbI Takke
Ha3blBalOT 3KBaTOpnas/ibHbIMAU CUCTEMaMN CNeXxeHusa 3a COJ'IHLI,eM.

6.3.3 OpwueHTaums oTO31eKTPUYECKOro MOAY/SA MO OTHOLWEHMNIO K OCU BpalLeHuns

[na xapakTepucTuk hoTO31EKTPMYECKOro MOAY s, YCTAHOB/IEHHOTO Ha cucTeme cnexeHns 3a COonH-
Liem, BaXHYI0 posib UrPaeT OpueHTaLus ero NpremMHO NOBEPXHOCTU MO OTHOLLUEHMIO K OCU CUCTEMbI CIIEXEHUS
3a ConHuem.

Y rOpu30oHTa/IbHbIX N HAK/TOHHbLIX OHOOCHbIX CUCTEM CnexeHns 3a CO/HUEM MPUEMHYI0 NMOBEPXHOCTb
(hOTO3/IEKTPUYECKOTO MOAYNA PeKOMeHAyeTcsA pacnofiaraTb napannefnibHo ocu BpaweHus. B atom cnydae
npy BbINOSIHEHWUMN CNeXeHUs hOTOINEKTPUYECKMIA MOAYNb cnefyeT No NOBEPXHOCTU LUUAMHAPA C NOBOPOTHOM
CMMMEeTpMeiR OTHOCUTENIbHO OCU BpaLLeHus.

Y BepTUKasbHbIX OAHOOCHbIX CUCTEM CrexeHus 3a COMHLEM MPUEMHYKO NMOBEPXHOCTb (DOTO3NEKTpUYe-
CKOro MOAYNsi pekoMeHAyeTcs ycTaHaB/iMBaTb NOA Yr/IOM MO OTHOLIEHUIO K OCM BpaleHus (CMm., Hanpumep,
PUCYHOK 2). B aTOM cnyyae npu BbINOMHEHWU CAEXeHUs (POTO3NEKTPUYECKUA Mogyb credyeT No NoBepXHO-
CTV KOHyCa C MOBOPOTHON CYMMETPME OTHOCUTENIbHO OCY BpaLLEeHWs.

6.4 [1ByxOCHble cuctemsbl criexeHus 3a ConHuem

6.4.1 O6wWue nonoxXeHns
[IByXOCHble cUCTEMbI cnexeHnst 3a COMHLUEM UMEIOT [iBe OCK BpaLLEeHUsl, PacnosioXeHHbIe B pa3HbIX Ha-
npaBneHnaX 0THOCUTE/TbHO ropu3oHTa. OBbIYHO 3TV OCKM NepreHANKYNSpHbI APYT Apyry.

MpumeyaHne — [1ByXOCHble CUCTEMbI CriexeHUs 3a COMHUEM TaKKe MOryT HasblBaTbCA [BYXKOOPAVHATHBLIMU.
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OCHOBHOI1 OCbl0 CUMTaAETCH OCb, HENOABMXHAS OTHOCUTENbHO 3eman. OcCb, NOJIOXEHME KOTOpOl onpe-
JenseTcsa No OTHOLWEHWID K OCHOBHOW, cunuTaeTca AONO/IHUTENbHONM OCbIO.

[ByXoCHble cucTembl cnexeHunsa 3a ConHLEM MOTYT UMeTb HECKOIbKO OCell BpalleHnsl, pacnooXeHHbIX
B O4HOM HanpaB/ieHUN OTHOCUTENIbHO FOpM30HTa (Kak NpaBu/o, B HANpPaB/IEHUN AOMOMHUTENbHON OCH).

CooTHOWeEHNe Mexay yrnamu, onpegenswouwmmm nonoxexHne ConHua, nokasaHo Ha pucyHke 4. AHano-
TMYHO OMpeAensaTCca OpueHTaunsa NPUEeMHON NOBEPXHOCTM (DOTO3NEKTPUYECKOrO MOAYNA U MOSIOXEeHNe OCceN
cuctembl cnexenus 3a ConHuem.

A3nMyTanbHbI Yyron a onpeAensaiT B rpajycax «k BOCTOKY OT ceBepax», Hy/N1eBOli asuMyT HanpaB/ieH Ha
ceBep, a as3umyTt 90° HanpaB/ieH Ha BOCTOK.

Yron oTHOCUTENbHO 3eHMTa 9 paBeH 0°, U COOTBETCTBEHHO Yros Hak/loHa NpPMeMHOl NOBEPXHOCTU (PO-
TO3/1EKTPUYECKOro MOAy/NA OTHOCUTENIbHO Tropu3oHTa (BbicoTa) p paBeH 90°, korga npuemMHas NOBEPXHOCTb
(hOTO3NEKTPUYECKOTO MOAYNA NepneHAnKynspHa ropusoHTy (CM. PUCYHOK 5). Yron oTHoCUTesnbHO 3eHuTa 9 = 90°
np = 0° korga oTO3NEeKTPUUYECKNi A MOAYb 3aHMMaeT ropu3oHTasbHOe nosoxeHne. CooTHOWeEHME yria Ha-
KNoHa n yrna nafjeHus Ha ropu3oHTasibHYl0 MOBEPXHOCTb (yria OTHOCUTENIbHO 3eHnTa) p = 90° - 9.

a — asuMyTasIbHbIi Yros; 0 — yron Mexay HanpasneHnem Ha COMHUE U 3EHUT (Yrofl OTHOCUTESIbHO 3eHUTA);
h — yrnoBas Bbicota CO/HUA (COOTBETCTBYET Yr/ly HAK/OHA NPUEMHON NOBEPXHOCTY OTHOCUTE/ILHO FOPMU30HTA P
Mpu YCIOBWM, YTO COJTHEYHbIE SlyUM MafatoT HOPMaUTBHO K MPYEMHOI MOBEPXHOCTY)

PucyHok 4 — COOTHOLWIEHNE MexXAay yrnamu, onpegensowumm nonoxeHne ConHua
1 NONoXeHue oceli (opueHTauuno) cUCTeEMbI cnexeHus 3a ConHuem

p=90°
0=0°

PrcyHok 5 — COOTHOLEHWE MeXAy YI/IOM Hak/oHa NPUEMHON MOBEPXHOCTU K FTOPU3OHTY (BbICOTOIA)
1 YINIOM OTHOCUTE/IbHO 3eHnTa

10



FOCT P 57229—2016

MpvBefeHHblEe Bblle BapuaHTbl onpefesieHns YrnoB rnoBopoTa W 3HAKOB YI/1I0B MNOBOPOTA SAB/AKTCA
0OLEeNPUHATLIMKN 41 CUCTEM CrieXeHuna 3a CosiHueM, 0HaKo JONMYyCTUMbI U ApYr1ue BapuaHTbl, B 3TOM Cliyyae
cnefyeTt NpMBOAWUTL NOJIHOE ONMUCaHWe onpefesieHns YrioB NoBopoTa M 3HAKOB Yr/0B nosopoTta. Hanpumep,
AnanasoH nepemelleHns CUCTeMbl cnexeHnns 3a COoMHUEM BOKPYT BEPTUKA/IbHOW OCU MOXET 6biTb 3afaH Kak
«asnumyTasbHbliA OT + 20° go + 340°» WK B APYroM BapuaHTe, Kak «asuMyTa/lbHblil £ 160° OT tora».

6.4.2 KOHCTPYKLMM ABYXOCHbIX CUCTEM cnexeHunsa 3a CosiHueM

OCHOBHblE TUMbl KOHCTPYKLNIA ABYXOCHbIX CUCTEM CrexeHus 3a ConHuem:

- C rOopu3oHTaNbHOl OCHOBHOI OCbH0 BpalleHus;

- C BepTMKa/IbHO OCHOBHOW OCbH BpaLleHus;

- C HaK/IOHHOW OCHOBHOI OCbl0 BpaLleHus.

OHM pasnmyalTcs OpueHTaunein OCHOBHOI OCM OTHOCMTE/IbHO NMOBEPXHOCTY 3EM/IN.

Y [OBYXOCHbIX cucTeM cnexeHus 3a CosHueM C ropn3OoHTasIbHON OCHOBHON OCbHO (CM. PUCYHOK 6) oc-
HOBHasA OCb FOPW30HTasIbHA MO0 OTHOLIEHWIO K NOBEPXHOCTM 3eM/W. [ONOMHUTENbHAA OCb MPU 3TOM 0ObIYHO
nepneHAuKynsipHa OCHOBHOI OCMW.

PucyHok 6 — MpumMep ABYXOCHOI cucTeMbl criexeHus 3a COHLEM C ropU30HTasIbHOM OCHOBHOM OCbIo

OCHOBHYI0 OCb BpalleHWsi ABYXOCHbIX CUCTEM crexeHusi 3a CO/HLEM C ropu3oHTaIbHOW OCHOBHOI
OCbl0 peKoMeHayeTcsi yCTaHaBAMBaTb BAO/Ib UCTUHHOIO CEBEPHOro0 MepuavaHa WM JIMHUKA LUIUPOThI «BOC-
TOK— 3anaf». Mpu MCcnonb3oBaHUKU chneymanbHbIX aiTOPUTMOB CNEXEHUSI TOPU3OHTa/IbHYI0 OCb BpalLeHus
MOXHO YCTaHOBUTb B II060M HanpasieHuu.

Y ABYXOCHbIX CUCTEM cliexeHusl 3a COMHUEeM C BepTUKaNbHOM OCHOBHOI OCblo (CM. PUCYHOK 7) OCHOB-
Hasi OCb BepTuKa/ibHa MO OTHOLIEHUIO K MOBEPXHOCTU 3eM/N. [LONOMIHUTE IbHASA OCb NPU 3TOM 06bIYHO NepneH-
[AVKYNisipHA OCHOBHOW OCH.

MpumeyaHune — Takylo cuctemy crexeHns 3a CoMHUEM Takke Has3blBAlOT as3nMyTallbHO-3€HUTa/IbHOW cucTe-
MO cnexeHus 3a ConHueMm.

PucyHok 7 — lMNprMep ABYXOCHOW cucTembl crnexeHus 3a CoMHueM C BEPTUKaSIbHOW OCHOBHOW OCbHO

Y OBYXOCHOI cucTeMbl criexeHuns 3a ConHueM C Hak/IOHHOW OCHOBHOI OCbl OCHOBHAas OCb YCTaHOB/e-
Ha Mexy ropuM30HTasbio U BEPTHKa/blO, Hak/TOHHO MO OTHOLUEHWIO K MOBEPXHOCTU 3emau. [ononHuTenbHas
OCb MNP 3TOM 06bIYHO NepneHANKYIapHa OCHOBHOI OCW.
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6.4.3 OpueHTaums hOTOINEKTPUYECKOrO MOAYNA NO OTHOWEHMUIO K OCAM BpalleHus

[na xapakrepucTuk )OTOINEKTPUYECKOro MOAYNSA, YCTAHOBMEHHOIO HA CUCTEME crnexeHust 3a Conu-
UeM, BaXXHYIO POrib UTPAET OPUEHTALUA €ro NPMEMHON NOBEPXHOCTU MO OTHOLLEHUIO K OCSIM CUCTEMbI Criexe-
HUA 3a ConHueMm.

Y ABYXOCHbIX cUCTEM cnexeHus 3a COMHLUEM MPUEMHYIO NOBEPXHOCTb (DOTOINEKTPUHECKOro MOAYnS
pekoMeHayeTCs ycTaHaBnNuBaTb NapansenbHO AONONHUTENbHONW OCU BPALLEHUS.

6.5 KOMNOHEeHTbI

6.5.1 NpuBop

6.5.1.1 AnekTponpusoa

[nsa co3aaHusa BpaLLaTenbHOro ABWXKEHUS SNEKTPONPUBOA UCMIONb3YET ANEKTPUUECKYIO SHEPTUIO ABUIa-
Tenen NnepeMeHHOro TOKa UIMK LLIETOYHbIX U OECLLETOYHbIX ABUraTenei NOCTOAHHOrO Toka. Takue asurarenu
06bI4HO COeanHEHbI C KOPOOkaMu nepeaad, B KOTOPbIX CKOPOCTb BpaLleHns npeobpasyeTcs B AONONHUTESb-
HbIli MOMEHT. B nocnegHem 3BeHe kKOpoOka nepeay unu pblyaxHas CMCTeMa BbINOSHAIOT BpaLlaTenbHoe Uim
NUHENHOE NepemeLleHne, C NOMOLLBIO KOTOPOro 06ecneYnBaloTCa NepeMeLLeHne BOKPYr OCU BpaLLEHUS U
NOBbILLEHUE XECTKOCTU OCH.

6.5.1.2 Tmaponpusog

B ruaponpusoae ans 06pa3oBaHus ruiPAaBNMYECKOrO AaBNEeHNS UCMONb3YIOTCA HACOCHl. [laBneHue ne-
peaaeTca ruapocUCTEMON HA UCNOMHUTESNBbHBIE TMAPOMOTOPBI UM LMAUHAPLI, KOTOPbIE NpeobpasyioT Aasne-
HWe BO BpaLlaTenisHOe UMK NMIMHENHOE nepemMeLleHne, obecnevnsatoLee nepeMeLLieHne CUCTEMbI CNEXEHUA
3a ConHuUeM BOKPYr OCH BpaLLEHUS.

6.5.1.3 MaccuBHbIN NpuBoj

B cnctemax cnexxenust 3a ConHueM C nacCMBHLIM NPUBOAOM NEepeMeLLieHne BOKpYr ocn obecneunsaert-
CA 3a cyeT nepenaga AaBneHusi paboyen xmakocTu. PasHuua aasneHuii BO3HMKAET B pe3ynbrare TENNOBbIX
rpagMeHToB, CO3gaBaeMbIX PA3NUYHOI CTENEHbIO 3aTeHeHUsA. Cuctema cnexxeHus 3a ConHuem nepeMeLyaeT-
CA TaK, YToBbl BLIPOBHATL AMCOanaHc AaBneHus.

6.5.2 TpaHcmuccus

B TpaHCMUCCMIO BXOASIT BCE KOMMOHEHTbLI CUCTEMbI CnexxeHuss 3a ConHuem, KOTopble nepeaaioTr Me-
XaHU4eCcKoe ABWXEHME K arnemMeHTaMm cuctembl. OBbIMHO TPAHCMUCCUA BKIIOYAET MEeXaHUYECKUe nepesaqm,
ABUraTenu, UCNONMHUTENbHbIE MEXaHU3Mbl MU YCTPOWCTBA (TuApasnuyeckue unu nHesmaTuyeckue). B TpaHc-
MWUCCUIO HE BXOAST 9MEKTPOHHbIE 3MEMEHTbI YNPaBNeHNUst U CONPSHKEHUS YCTAHOBNEHHOTO 0060pyAoBaHUS.

6.5.3 YcTaHOBOYHAsA KOHCTPYKLUUSA

YCTaHOBOYHAsA KOHCTPYKUMUSA NpeaHasHayeHa aAns KpenneHusa PoToInekTpu4ecknx Moaynen K cucteme
cnexeHuna 3a ConHuem.

YcTaHOBOYHAas KOHCTPYKUMSA AomkHa obecneunBaTb HEOBXOAUMYIO NPOYHOCTL U XKECTKOCTb YKa3aHHOIo
KpenneHus Ana obecnevyeHusi CTOMKOCTU K BHELLUHUM BO3AeNCTBUAM. [pu 3TOM AOMKHBI yUMThIBaThCA pabora
U NPOYHOCTHBIE XapaKTEPUCTUKU KOHCTPYKLMI, 0BecnevmBaoLmx KpenneHne yCTaHOBOYHON KOHCTPYKLMK K
OCHOBAaHMIO UNu OyHAAMEHTY, a Takke 0COOEHHOCTU U MPOYHOCTHBLIE XapaKTEPUCTUKN OCHOBaHUS.

6.5.4 BepTukanbHoe KpensieHue

6.5.4.1 O6wme nonoxeHna

BepTukanbHOe kpenneHue nepeaaeT Harpy3ky KOHCTPyKUUK Ha cbyHaameHt/ocHoBaHue. MpumeHsioTca
[Ba OCHOBHbIX TUMNA BEPTUKANbHbIX KPEMMeHui.

6.5.4.2 Cucremsbl cnexeHusi 3a CornHuem, ycTaHaBNMBaeMble Ha BEPTUKANbHbIX ONOPaxX UnNKU CTOMKax

Cuctema cnexxeHus 3a CorHueM, ycTaHaBnMBaemas Ha onopax, nepeaaer Harpy3ky Ha OCHOBaHUe u/nunu
dyHAAMEHT NOCPEACTBOM OHOW MU HECKOMBbKMX BEPTUKANbHbLIX ONOp (CM., HanpuMmep, Ha pucyHke 7). Takue
BepTUKanbHbIE ONOPbl KPENSATCA K O4HOMY UM HECKONIbKUM OCHOBAHUSIM.

Ha onopax mMoryT 6bITb YyCTAHOBIIEHBI N0ObIE TUMNLI CUCTEM CrexeHus 3a ConHueM (OAHOOCHbIE N ABYX-
OCHbIE).

6.5.4.3 KapycenbHble cucTeMbI criexxeHus 3a ConHueM

KapycenbHble cuctembl criexxeHunsi 3a ConHuem nepeaaioT Harpysky Ha pyHaamMeHT nocpeacTBOM KOfb-
ua (cm., Hanpumep, Ha pUCyHKe 2). Takoe KOMnbLO 3aKpennseTCsa UM conpukacaercs ¢ PyHAaMeHTOM B He-
CKOMbKMX TOYKAX.

KapycenbHble cucteMbl criexxeHusi 3a CONHUEM UMEIOT BEPTUKANbHYIO OCHOBHYIO OCb.

6.5.5 bnok ynpaBneHus

Bnok ynpaeneHusi cucteMbl cnexeHus 3a ConHueM BKMIOYAET BCIO ANEKTPOHHYIO annaparypy ynpas-
NIEHUS: MUKPONpOLEeCcCcOop, NyCKO3aLLMTHYIO annapaTtypy Asurareneii, 06noku nutauus u npeobpasoBaHus,
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annaparypy nepeayu AaHHbIX U T. M. B Hero o6bIMHO HE BXOAST AATYMKW MOMOXEHUS, TaKUe KaK aHarnoro-
undpoBbie NpeobpasoBaTenu U KOHLEBLIE BbIKMIOYATENN.

6.5.6 JaTunkm

B o6wem cnyyae cucrema cnexenus 3a COnHUEM BKIIOMAET CNeayloLme AaT4mnKu:

- AaT4nKK, KOTOpbIe 0BecneunMBaloT 3aMKHYTLIN KOHTYP yNpaBneHus (4atymkn nonoxeHusa ConHua, us-
MEPUTENMN BbIXOAHOW MOLLUHOCTU (POTOINEKTPUYECKOTO MOAYMSA);

- [aTyuKu, KOTOpble 00ecnevmBaloT TOYHOE MNO3ULMOHMPOBAHUE TPAHCMUCCUU (AHAnoro-uudpoBbie
npeobpa3oBarenu, yrnoMepbl);

- AaTyuku, KOTOpble NepenatoT AaHHble 0 noroge (Temneparypa, CKOpoCTb M HanpaBrieHne BeTpa U T. 1.)
nnbo C Uenbto ynpaBneHna CUCTEMON, NMMBO ANa perncTpauuoHHbIX Lenen.

6.6 YnpaBneHue

CnexeHue 3a ConHUEM, KaK NpaBuo, MOXET BbIMOMHATLCA MO OAHOMY M3 Cneaylowmx anropuTMoB:
HenpepbIBHO, UMMYMbCHO, HEMPEPbIBHO-UMMNYNbCHO, N0 3apaHee 3aaHHoN TpaekTopun. OCHOBHbIE PEXUMBI,
obecneunBaemble CUCTEMON YNPaBEHNUS:

- pexXum aBTOMAaTU4eCKOro CreXeHus;

- PEeXUM PYYHOro HaBeaeHus (Mo KpanHen mepe Ans NyCKOHanago4Horo pexxmmMa);

- pPeXMMm ynpasreHus CnexeHneM ¢ BHELLHErO KOMMbIOTepa.

B cucreme cnexenus 3a COnMHUEM MOXET OTCYTCTBOBATb PEXUM aBTOMATUYECKOTO CMEXEHUSA Unu pe-
>KUM YNpaBMneHus CNeXXeHNeM € BHELLHEro KOMMbIoTepPa Unu MOryT BbITb JONOMHUTENbLHLIE PEXUMMBI paboThbl.

6.6.1 MaccuBHOE ynpaBreHne

[MaccuBHOe cnexenune 3a ConHuemM 06bIMHO OCHOBAHO HA UCNOMNb30BaHUKM BO3AEWCTBUA BHELUHEN Cpe-
bl C TeM, YTOObl BbI3BaTb U3MEHEHUE NIOTHOCTM XUAKOCTU. N3MEHEeHne NNOTHOCTY XUAKOCTU CO3Aa€eT BHY-
TPeHHUE Cunbl, B pe3ynbrate 4eNCTBUSA KOTOPbIX NPOUCXOAUT M3MEHEHUE MONIOKEHUS YCTAHOBMNEHHOro 000-
pyaoBaHua (POTOINEKTPUYECKUX MOAYEN).

6.6.2 AKTMBHOE ynpaBrieHue

6.6.2.1 ObLme NonoXxeHns

Mpu akTuBHOM cnexeHun 3a ConHUEM AN yNpaBneHns SnNekTpUuYeckumMmn Lensammu u npusogamu (aBura-
TensAMu, ruapaBnuYeCKMMmU yCTPOMCTBAMU M MPOYUM) UCTIONB3YETCA BHELUHAS SHEPTUs.

6.6.2.2 YnpaBneHue ¢ pa3oMKHYTbIM KOHTYPOM

YnpaBneHue ¢ pa3oMKHYTbIM KOHTYPOM SIBMISAETCA aKTUBHbLIM CNOCOBOM CNEXEHUS, NPU KOTOPOM KOHTYP
00OpaTHOI CBA3M C HEMOCPEACTBEHHLIM ONpeaeneHnem nonoxeHus ConHua unm MoLLHOCTH hOTOINEKTPUYE-
CKOTO MOAYNA He ucnonb3yercs. B agpyrom BapuaHTe npu TakoM cnocobe ynpaeneHus Ansa onpeaeneHus Ha-
npaBreHns HaBe4eHUs U COOTBETCTBYIOLLETO YNpaBneHus NpuBoAaMu UCMONb3yIOTCA Maremaruyeckme pac-
yeTbl nonoxeHusa ConHua (Ha OCHOBE BPEMEHU JHS, AaTbl, KOOPAWHAT MECTHOCTU U T. M.).

Mpun ynpaeneHun ¢ pa3oMKHYTbIM KOHTYPOM HE NpeAnonaraeTcs OTCYyTCTBUE 0OpaTHbIX CBA3EN OT CaMUX
aneMeHToB npueoaa. Mpueoabl MOryT ObITb CEPBOMOTOPAMU C AATYUKAMU, U YNPABMNEHUE UMU MOXET OCY-
LLeCTBNATLCS GOKOM yrpaBneHus ¢ 00paTHON CBA3bIO.

Pa30MKHYTbIN KOHTYP B CMbICNE ynpaeneHus CucTemon cnexeHus 3a COonHueM nogpasymeBaeT an-
ropuTM YNpaBfieHUs, B KOTOPOM HENoCpeaCTBEHHass obpaTHasa CBA3b MO (PAKTUYECKOW ombKe HaBedeHUs
OTCYTCTBYET.

6.6.2.3 YnpaBneHue ¢ 3aMKHYTbIM KOHTYPOM

3TOT €NoCco0 ABNSAETCH aKTUBHLIM YNPABNEHUEM CMEXEHWUS, NPU KOTOPOM AN YNPaBMneHus NpuBoaa-
MU WU MOMNOXEHWEM YCTAHOBIIEHHOrO 0BOPYAOBaHUA UCMOMb3YEeTCA HEKOTopas obpaTHas CBsi3b (Hanpumep,
OT OMTUYECKOro AaTymka nonoxeHus COonHua UM no BENUYUHE BbIXOAHOW MOLLHOCTU (DOTOINEKTPUYECKOIO
MOAYNA).

6.6.2.4 CmeluaHHoe ynpaBneHue

3T10T €cNOCOO6 ABNAETCA aKTUBHBLIM yNpaBneHneM, 00beAUHAIOLMM MaTeMaTu4ecknue pacyeTbl NOnoxe-
HUa ConHua M AaHHbIE OT HEKOTOPbIX AATYUKOB, MPUMEHSEMbIX NPU YNPAaBAEHUN C 3aMKHYTbIM KOHTYPOM.
CyLUeCcTBYET MHOXECTBO PasfUyHbIX BAPUAHTOB CMELLAHHOIO YNPaBneHus.

6.6.3 NpeBeHTUBHOE ynpaBneHue

MpeBeHTMBHOE ynpasneHne (BO3BPaTHOE CMEeXEHNE) OTHOCUTCA K NpeAHaMepPEHHOMY OPUEHTUPOBAHUIO
POTOSNEKTPUYECKNX MOAYIEN C OTKNOHEHMEM OT HanpaeneHust Ha ConHue. OBbIMHO NPEBEHTMBHOE YMNpaB-
NeHne UCNonb3yeTcs AN TOro, YToObl n3bexaTb B3aMMHOTO 3aTEHEHUS COCeAHMX DOTOINEKTPUYECKMX MOAY-
nen/hoToaNEKTPUYECKUX MOAYNEN COCEAHMX CUCTEM criexxeHusi 3a CONMHUEM paHHUM YyTPOM UIM Ha ucxoae
OHS NPU HU3KOM nonoxxeHun ConHua Haa ropusoHTOM.
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OfHMM U3 cnocoboB Takoro ynpasneHusl, No3BONAWMUM n3bexaTb B3aUMHOIO 3aTEHEHUs, SABNSETCA
nepemMeLLeHne B YTPEHHUE W BEYEPHUE YaCbl BCEX PACMONOXKEHHBIX APYr 38 APYroM CUCTEM CIeXeHua 3a
COnHUEM B NOMOXEHWE C YINIOM HaKoHa NPUEMHbLIX MOBEPXHOCTEN K rOPU3OHTY MEHbLUMM, YeM Yrof, npu
KOTOPOM NPUEMHbIE NMOBEPXHOCTU NEPNEeHANKYNSAPHbI NOCTYNAOLWEMY WU3NyYEHU0. YTPOM, NOcne TOro Kak
BEPOSAITHOCTb 3aTeHEeHUs c4e3aeT, CUCTEMbI NEPEXOAAT K CrexeHunto 3a ConHuem B 0BbIMHOM pexwvme (Hop-
Marnb K NPUEMHbIM NOBEPXHOCTSAM COBMaZaeT C HarnpaBieHWeM NPAMOro CONIHEYHOTO M3My4YeHus ¢ Tpebyemon
TOYHOCTBIO).

[pyrum cnocoGom ABNAETCS NPUBEAEHUE B YTPEHHUE U BEYEPHUE YacCbl CUCTEM CrEXeHUs 3a CoNHuem
yepes paj B HEaKTMBHOE noroxeHue ¢ 90° BO3BbILLEHMEM (TOPU3OHTANILHOE MOMOXEHNE) € TeM, YTOOLI 06e-
CMeYnTb OCTaBLUMMCS psgam NoCTynsieHWe CONHEYHOro u3nyyYeHus 6es saTeHeHus.

MpeBeHTMBHOE ynpaBneHue 06bIYHO NPUMEHAETCA B TEX Cryyasax, kKoraa Ana pasmeLueHnsa gpoToanek-
TPUYECKUX MOAYMNEN HEBO3MOXHO MONYYUTb Y4aCTOK AOCTATOMHO OONbLUOK nnowaan ¢ Tem, 4tobbl obecne-
YUTb UX NPOCTOPHYIO YCTAHOBKY 6€3 B3aUMHOro 3aTEHEHUS PAHHUM YTPOM WIU HA UCXOAE LHS.

Ecnu Ha cucteme cnexeHus 3a COnHUEM yCTaHaBnumBaloT POTOINEKTPUYECKME MOAYNU/YCTPOICTBA C
KOHLIEHTpaTopamu, NPEBEHTUBHOE ynpaBneHne 06bIYHO He MPUMEHSIETCA.

6.7 NMpuBeaeHue B gencreue

CucteMsl cnexeHus 3a ConHuem pas3fensioT Ha ABa OCHOBHLIX TUNa Mo NPUBEAEHUIO B fEHCTBUE CU-
CTEMbI MpuBOAa — WHAUBUAYAnNbHOE U rpynnoBoe. KOHCTPYKLMA CUCTEM CRexeHus 3a COMHLUEM KaXgaoro
TUNa UMEET MHOXECTBO BapUaHTOB.

Mpu MHAMBMAYaANLHOM NPUBEAEHUW B AEWCTBUE OCYLLUECTBNAETCA HE3AaBUCMMOE NepeMeLLEHNE BOKPYT
KaXkgoi M3 OCen BpaLLEHUA KaXKOoW OTAENbHON CUCTEMbI CnexeHusa 3a ConHuem B POTOINEKTPUHECKON CU-
cTeme.

Mpu rpynnoBoM NpuBEAEHMM B AEWCTBME OAHMM NMPUBOAOM OCYLLECTBAAIOTCA OAHOBPEMEHHO nepeme-
LLEHMA BOKPYT HECKONbKUX OCEN. STO MOXET ObITb NEpeMeLLeHNe BOKPYr HECKONbKUX OCEi OHOW CUCTEMbI
cnexeHus 3a ConHueM unum ogHOBPEMEHHOE NepeMELLEHNE BOKPYT BCEX FOPU3OHTANbHBLIX WU BCEX BEPTHU-
KarbHbIX OCEN HECKOMbKUX CUCTEM CrexeHua 3a ConHueM B hOTOSNEKTPUYECKON cucTeme.

6.8 MonoxeHuna cuctembl crnexeHus 3a ConHuemM

6.8.1 LtopmoBoOe nosnoxeHue

LLiropmoBO€ MONOXeHWe — 310 NOMNOXEHKUE, B KOTOPOE NEPEBOAUTCH CUCTEMA CrexeHUs 3a COnHUeEM ¢
TeMm, YTobbl n3bexxarb Harpy3oK, KOTOpble MOTYT NOBPeAUTbL CUCTEMY CrieXkeHusl 3a COMNHLEM Unu ycTaHaBnu-
BaemMoe 060pyA0BaHNWe Npu HACTYMNMUBLUMX UITN OXXMAAEMBbIX NIIOXMX NOTOAHBIX YCIOBUSIX (HAanpuMep, CUNbHOM
BETPE UM CUNbHOM CHeronazge).

LLitopmoBOE MONoXeHne NpeaycMaTpuBaeTCs He y BCeX CUCTEM crexeHust 3a ConHueMm, u Tpebyemoe
LUTOPMOBOE MOSNOXEHNE MOXKET 3aBUCETb OT KOHCTPYKLIMU CUCTEMBI CrieXeHus 3a ConHueMm. Y O4HON CUCTEMBI
cnexeHns 3a ConHueM MOXeT BbITb HECKONBKO LUTOPMOBbLIX MOSOXEHUIA.

6.8.2 MonoxeHne anA o6CnyXXUBaHUA

MonoxeHue ansa o6GCNy>MBaHWA — 3TO MONOXEHWE, B KOTOPOE NEPEBOAUTCA CUCTEMA CREXEHUA 3a
ConHuem npu HeoOGXoAMMOCTM BbIMOMHEHUS TakMX onepaumil, Kak YucTka, yCcTaHOBKa (DOTOINEKTPUYECKUxX
mMoaynen unu texobcnyxusaHume. Takoe NonoXxeHne MOXET ObiTb TEM e, YTO U LLITOPMOBOE MONOXEHUE, UITU
OTNUYHBIM OT HETO, KPOME TOTO0, Y OAHOIN CUCTEMBI CNEXeHWs 3a CONMHLUEM MOXET ObITb HECKOIIbKO NONOXEHW
Aans obenyxmsanus. MNonoxeHne Ans ob6CnyXMBaHua y CUCTEMbI crnexeHus 3a ConHueM MOXET OTCYTCTBO-
BaTb.

B nonoxxeHun ana odbcnyxvmeanus omkHa ObITh YCTaHOBMEHA 3aluTHas 6nokupoBka, NnpeaoTspaLyaio-
Las BHE3arnHoe nepemeLleHne cucTeMsl cnexeHus 3a ConHuem 6e3 koMaHabl TEXHMYECKOTo NnepcoHana. 3a-
LUMTHAas GNOKMpPOBKA MOXET ObITb BbIMOSIHEHA PA3NWYHBEIMKU CNOCOBamMK, HO BO BCEX Cydasx ANS BbINOSIHEHUA
pa3bnokupoBaHusa HeoBXoAUMBI cneLmanbHble 4eNCTBUA TEXHUYECKOro NepcoHana.

6.9 BHewHUe KOMNOHEHTbl U COeAUHEHUSA

6.9.1 YctanaBnuBaemoe o6opyagoBaHue

YctaHaenmBaemoe 060pyaoBaHME — 310 06BLEKT, NepeMELLAEMbIil CUCTEMON CriexeHusn 3a COmnHUEeM,
06bI4HO NpescTaBnALWLMI COO0N POTOINEKTPUYECKUA MOAYIb, UMK DOTOINEKTPUYECKUIA MOAYAb C KOHLIEH-
Tpatopamu, unu oTOoINEKTpUYECKYIO BaTapelo M3 OAHOr0 U3 TUMOB YKasaHHbIX MOAYMEN, COEAUHEHHbIX C
HEKOTOPOW HEeCYLLEN KOHCTPYKLUUEl (HO He BKIoyatLee COOGCTBEHHO cuctemy cnexxenuna sa ConHuem). Ans
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cucTeMbl cnexeHnna 3a ConHuem AOIMKHbI ObITb yKa3aHbl MMHMMAMbHLIA M MaKCUMAanbHbIW BEC YCTaHABMNU-
BaeMoro o6opyaoBaHmusa, a TakkKe OrpaHUHEHUst HA pacnpeaeneHue Harpy3ku U NOJNIOKEHNE LIEHTPA TSXKECTHU.
Mnowaab ycTaHasnueaemoro 06opyaoBaHus onpeaensieTcs kak AnuHa ooToaNeKTpPUYECcKoro Moayns, yMHo-
JXEHHAs Ha ero LUMPUHY U HA KONUYECTBO (POTOANEKTPUYECKUX MOAYNEN, YCTAHOBIEHHbIX HA YCTAHOBOYHOW
KOHCTPYKLMKN CUCTEMbI criexxeHust 3a ConHueM. OTa BENUYMHA HE ABNSIETCS NNoLWwaabio NpUeMHON NOBEPX-
HOCTU (POTOSNEKTPUYECKUX MOAYNEN N MOXET CYLLECTBEHHO OTNMYaTLCA OT MIOLAAM NPUEMHOW NOBEPX-
HOCTU (POTOINEKTPUYECKUX MOAYNEN C KOHLEHTPATOPaMH, B TOM YUCNE C BbIMYKIbIMU UMW UCKPUBEHHBIMU
NUH3aMU.

6.9.2 NpucoeanHeHne yctaHaBnuMBaeMoro o6opyaoBaHus

MpucoeanHeHne yCTaHOBNEHHOTO 00OPYAOBaHUA ABRSETCA rPaHULIE MeXay yCcTaHaBnMBaembimM 060-
pyaoBaHUEM U cucTeMon cnexenus 3a ConHuem. OHO onpeaenaeTcs METOAOM 3aKpenneHus yCTaHaBnu-
Baemoro o6opyaoBaHusa Ha cucTeme cnexeHus 3a CoMnHUuem U MeTogaMu pacnpeaeneHus Harpy3ok mexay
yCTaHaBnNMBaeMbIM 060pyAO0BaHUEM U CUCTEMOW CreXeHus 3a ConHuem.

6.9.3 BbinonHeHue NpoBOAKM YCTaHABIIMBAeMOro 060pyaoBaHus

MeTtozab! BLINONHEHUSA NPOBOAKN BOKPYT BPALLAIOLLMXCA COEAUHEHUI OTHOCATCH K KAaTErOpUN MEXaHu4e-
CKMX, @ HE ANEeKTPUYECKUX BONPOCOB.

6.9.4 dnekTpuyeckue coeauHEeHUA ¢ ycTaHaBNIMBaeMbIM 060pyAOBaHMEM

OneKkTpuyeckoe CoeMHEeHNe C ycTaHaBnuBaeMbiM 060pyAOBaHUEM BKIIIOYAET BCE 3MeKTPUYECKUe Co-
edWHeHNA Mexy ycTaHasnmBaeMbiM 060pyAOBaHUEM U CUCTEMON CexeHnsa 3a ConHuem.

B obuiem cnyyae npoxoxaeHue areKTpUYEcKNX CUrHanoB OT yCTaHaBnMBaeMoro o6opyaoBaHus K Cu-
cTteMe cnexxeHns 3a COnMHUEM He NPeayCMOTPEHO (3a UCKITIOYEHNEM UX MEXaHUYECKOro HocuTens). OaHako
B HEKOTOPbIX CXEMaX YNPaBIeHUs CUCTemMamMmu CrexeHus 3a COnMHUEM SneKTPUYeckue napamerpbl yCTaHaB-
nmBaemoro 060pya0BaHUS UCNONb3YIOTCA ANA OpraHu3aummn obpaTHoO CBA3M, HANPUMEP, MO BbIXOAHOMY TOKY
UMK NO BbIXOAHON MOLLHOCTU (POTOSMEKTPUHECKOTO MOAYNSA.

6.9.5 dyHaameHT

6.9.5.1 O6LMe NonoxXeHUs

PyHOaMEHT SBNAETCA HECYLUEW KOHCTPYKUMEW, Ha KOTOPOW YCTaHaBMMBAIOT CUCTEMY CREXEHUA 3a
ConHuEeM 1 KOTOpasi HeNOABUXHA OTHOCUTENbLHO rPYHTa UMW APYroi NOBEPXHOCTH.

dyHaameHT gomkeH obnaaartb AOCTAaTOMHON MPOYHOCTLIO, YTOOLI BhIAEPKATb CO34aBAEMYIO KOHCTPYK-
Lunen cuctemol cnexeHns sa CornHuem Harpysky.

Cuctembl criexxeHus 3a ConHuem MoryT ObITb YCTAHOBMEHbI HA MOBEPXHOCTU 3€MMNU UINU B BOAE M MOTYT
noaBepraTbCs PasnMyHbIM MECTHbIM Harpy3kam, N03TOMy Ans cucTem criexxeHus 3a COnHUEM npuMeHsieTca
MHOXECTBO TUMOB (PyHAaMEHTOB.

Tun NpuMEHAemMoro pyHaameHTa 3aBUCKT OT XapakTepPUCTUK MECTa YCTAHOBKM U CTPOUTENbHBLIX HOPMa-
TUBOB.

Tunbl PyHOAAMEHTOB CUCTEM CrexeHus 3a COMnHUEeM 4acTo KnaccuduumpyioT No TOMy, MPOUCXOAUT Nn
NPOHUKHOBEHUE (PyHAAMEHTA B MOBEPXHOCTb, K KOTOPOW OH KPEnuTCS.

6.9.5.2 3arny6neHHble pyHAaMEHTBI

3arny6neHHble hyHAaMEHTbI (TaKKe Ha3biBAEMble CBANHbIMU (DyHAAMEHTaMU UnNu oyHAaMEHTaMu rmy-
6OKOro 3aneraHus) NpeacTaBeHbl MHOXECTBOM TUMOB. KpoMe npoyunx, OHM BKIMIOYAIOT OETOHHbIE CBaM, 3a-
BGuBHbIe cBan u GypoHabMBHbLIE CBAW.

3arnybneHHble PyHAaMEHTbI NPUMEHSAIOTCA ANA YCTAHOBKM CUCTEM CrieXeHus 3a CONHLUEM, MOHTUpYe-
MbIX Ha 3emne unu B Boge. Amamerpobl oTBEpCTUl, rMyBuHa, OeTOHHBIE CMecH, TPeBOBaHUA K apMUPOBAHMIO,
TUNbI pe3b0bl U WHbIE XapaKTEPUCTUKN ONPEeaenAoTCA MECTHbIMIU YCIIOBUSIMU YCTaHOBKM.

6.9.5.3 MoBepXHOCTHbIE (PYHAAMEHTbI

MoBEPXHOCTHbIE PyHAAMEHTDI (TaKXKe HasblBaeMble HesarnybneHHbIMu unu annacrHbiMu byHaaMeH-
Tamu) npeacTaBeHbl MHOXXECTBOM TUMOB.

[MoBepPXHOCTHbIE PYyHAAMEHTbLI NPUMEHSAIOTCA AfiA YCTAHOBKM CUCTEM CniexeHns 3a CONHUEM, MOHTUPY-
€MbIX Ha NOBEPXHOCTH 3emnu. [nowaab KOHTakTa ¢ NOBEPXHOCTBIO, 00LLAas macca, Tun matepuana, Tpebosa-
HUS K apPMUPOBAHUIO U UHBIE XapaKTePUCTUKKU ONPEAENAIOTCA MECTHBIMU YCITIOBUSIMU YCTAHOBKM.

6.9.6 CoeguHeHue ¢ PyHaaMEHTOM

CoefimHeHne ¢ hyHOAAMEHTOM BbINOMHAET 3aKpenneHne CUCTEMBI criexeHnsa 3a ConHueM Ha noBepx-
HOCTU 3eMnu. [ns Kaaoi KOHCTPYKUMKU CUCTEMBI CrexeHus 3a COMnHLEM JOIKHbI ObITh OnpeseneHbl U yka-
3aHbl B TEXHUYECKOI AOKYMEHTALUM MAKCUManbHbIE A0NYCKU HApyLLEHWUS COOCHOCTU pyHAaMEHTa U CUCTEMBI
cnexeHus 3a ComHueMm, B npeaenax Kotopeix obecneynsaercs npasuibHoe (PyHKLMOHMPOBAHNE CUCTEMBI
cnexeHuna 3a ConHuem.
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6.9.7 3azemnsawu e coegnHeHUs

Cuctembl cnexeHus 3a ConHUeM A0MKHblI 6bITb COEAMHEHbI C 3eMneil A5 3aWnTbl OT KOPOTKUX 3aMbl-
KaHWin 1 3alumnTbl OT 3NEeKTpoCcTaTnyeckux paspsaaos.

6.9.8 B3anmMocBA3b C CUCTEMOW ynpaBneHuns

6.9.8.1 B3anmogeiicTBMe ¢ NnepcoHasiom

B TeXHWYeCKOW AOKYMEeHTaUNW fO/MKHbI 6bITb YETKO ONMCaHbl BCE CMOCO6bLI ynpaBneHus PyHKUNSMM cucte-
Mbl CriexeHunsa 3a CosiHUEM onepaTtopoM Mpu yCTaHOBKE W 3KCnyaTauun cuctemsl cnexeHunsa 3a ConHuem. Onu-
caHue JO/MKHO BKIKOYaTb pasMeLleHne 1 HazHauyeHue BbikovaTesnei, KHOMOK U T. N. (BblkouaTenei, uan KHONnoK
ANS ynpasfeHus ABUratensMu, UM KHOMKN aBapuinHOro oTKOYeHUs AN NpekpaweHns nepemeLleHns CMcTembl
cnexeHuns 3a ConHuem 1 np.), nocnefoBaTelbHOCTb Onepaunii ¢ HUMKU 1 YCNOBUSA BbINMOTHEHUS 3TUX Onepauuii.
B cuctemax cnexenus 3a CosHuem MOryT 6biTb NpefyCMOTPEHbI pas/iniyHble YPOBHU PYYHOrO yrnpasiieHus.

6.9.8.2 YaaneHHoe ynpaBJ/ieHune

BbinonHeHve yAaneHHoro ynpas/ieHUs MOXeT BK/lo4YaTb MPOBOAHYI 1 6eCnpoBOAHYI0 CBA3b U MHOXE-
CTBO MPOTOKO/IOB CBA3W U cnocoboB B3ammomeincTeus ¢ oneparopom. OgHUM U3 NPUMEPOB Takoro Mertoja
ABNAETCA yfaneHHoe ynpaB/ieHue ¢ UCNOoMb30BaHMEM VIHTepHeTa.

6.10 NMapameTpsbl

6.10.1 fonycku

6.10.1.1 [donyck No NOJIOXEHU OCHOBHOW OCKW

JonyckoM no NooXeHW OCHOBHOW OCU ABASETCA NOMHOE A0MYyCTUMOE OTKNOHEeHUe hakTuyeckoro no-
NIOXEHUSA OCHOBHOW OCU OT ee 3a,aHHOI0 MOJIOXEHUA (T. €. BEPTUKA/IbHOIO, FOPU30HTaNIbHOTO UK HAK/TOHHOTO
C 3aflaHHbIM YI/IOM HaK/10Ha) nocne 3aBeplleHns MOHTaxa CUCTeMbl criexeHus 3a ConHueM (CM. PUCYHOK 8).
Takoil 4onyck MOXeT 6bITb 3a4aH B MUAAMpagnaHax uam rpagycax.

Jonyck Takxe Mcnonib3yeTcs kak cnocob yka3aHWs TOYHOCTU YCTAHOBKM OCHOBHOW ocu. Hampumep, ns-
roTOBUTESIb MOXET yKa3aTb, YTO cucTtema cnexeHus 3a ConHuem 6yaet yHKLMOHMPOBATbL COrlacHO nacnopT-
HbIM AaHHbIM NpPU yCTAHOBKE OCHOBHOM Ocu B npegenax 1° 0T HOMUHAIbHOTO NOJIOXEHNS.

[onyck

PucyHok 8 — MNpumep gonycka Mo nooXeHuto OCHOBHOI Ocu ansa ,D,ByXOCHOVI CUCTEMDI CnexeHuns
3a CosiHUEM C BepTVIKaJ'IbHOVI OCHOBHOI1 OCbl0

6.10.1.2 lonyck NO NOIOXEHWN0 AONONHUTENBHOW OCK

[onyckoM no NosIoXeHU AONOMHUTENLHOU ocK sSIBNSieTCA MOSIHOE AO0MNYCTUMOE OTK/IOHEHWE B MWUIU-
pagvaHax unm rpagycax oakTM4yeckoro nosoXxeHUss AONONHUTENbHOW OCK Nocne 3aBeplUleHNs MOHTaxa oT ee
3a[jaHHOT0 NN NAEeanbHOro NOMOXEHNUS.

6.10.1.3 /ot

Mot cuctembl cnexeHnsa 3a ConHUeM onpegensoT kak cBO60AHOe NepeMelleHre B CMCTeMe MpuBO-
fa. Ana KOHKPeTHOW cucTeMmbl cnexeHns 3a ConHuem NodT 3agaeTca OTHOCUTENIbHO KaXKAoM ocy BpalleHus
N Kak obuiee gonycTumoe nepemMelleHne B rpagycax no Kaxpol nus oceir. JliodpT obpasyetca B pesynbrare
NOSBNEHNA 3a30pOB MEXAY MOBEPXHOCTAMMW LUeCTePeH B nepejadvax, NepeMeLlieHuid Wnuaek WM UHbIX
MexaHU4yeckux coeJMHeHW, ynpyrocTu XuAKOCTA B rMApaB/MUYecKoil cucteme U Apyrux MexaHusmoB, 3aBu-
CALNX OT KOHKPETHOW CUCTEMbI, U MOXET SIBCTBEHHEE MPOSIBAATLCS MPU CUNbHOM BeTpe.
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JiodbT onpegensieTca ucnbiTaHUsMy Mo 7.7.2.

6.10.1.4 >KecTkoCTb

XKecTkocTb cuctembl cnexeHus 3a ConHueM 06paTHO NPonopLMoHanbHa AedopMaL M KOHKPETHON Ya-
CTW MoA, Harpyskoli. XKecTKoCTb CUCTeMbl cnexeHus 3a ConHuem obecrneynBaeTcs 3akpenieHueM CUCTEMbI
cnexeHuns 3a ConHueM Ha 3eM/ie WM Ha YCTaHOB/IEHHON Ha 3emsie OMOPHOW KOHCTPYKLMM (OCHOBaHUM), KOTO-
pas MOXeT paccMmaTpvBaTbCs Kak MMetollas 6eCKOHEYHYI0 XeCTKOCTb (Hanpumep, MeTasiinyeckas nauta Ha
6ETOHHOM M0/1y), YCTAHOBKOW pblyaroB, COOCHbIX C OCSIMU BPALLEHUS, N UX NepeMeLLeHNeM MOoA, BO3AEeiCTBY-
€M BHELUHel cunbl.

Ha )ecTKoCTb BNMAIT cucTema rnepegad npueoja, paMa (yCTaHOBOYHASA KOHCTPYKLWA) W 3aKpensieHHble
Ha Hell dhoToaneKkTpuyeckne Moaynu, a Takke yHAaMeHT/0CHOBaHuUe.

KOHCTPYKLMN MHOTUX CUCTEM cnexeHus 3a ConHuem npeaycMaTpuBaloT BO3SMOXHOCTb YCTaHOBKM ¢hoTo-
3/1eKTPUYECKUX MoAysnei pas/iMyHblX TUMNOB, MO3TOMY PEKOMEHAYeTCA MPOBOAUTL OLEHKY XEeCTKOCTU Hesa-
BMCKMMO OT yCTaHaB/MBaeMblx hOTO3NeKTpUYecknx mogynei. ina onpegeneHns NosHOM XecTKOCTU CUCTEMbI
cnexeHvs 3a Co/HUEM M3MepeHue XeCTKOCTU pekoMeHAyeTCcs NPpOoBOAWNTL HE3aBMCUMMO MO KaXKAOW u3 oceli.

YKeCTKOCTb U KpYyTU/IbHAsA XXECTKOCTb TPaHCMUCCUM ONpeaensanTca UCMbITaHnAMN no 7.7.2.

6.10.2 lnana3oH nepemMeLlleHuns

[vana3oH nepemelleHns onpefensaeTcs MakCMMaslbHbIM AOMYCTUMbIM NepeMeLLeHNEM M0 KaXAoMy
Hanpas/IeHNIO NO Kax4oi 13 ocei.

Hanpumep, gnanasoH nepeMeLieHns MOXeT ObiTb Mo asnmyTy + 135° OT UCTUHHOrO tora (WM B Npu-
BeJleHHOl Bbllle cucTeme koopauHaT oT + 45° oo + 315° kK BOCTOKY OT ceBepa) N0 OCHOBHOW BePTUKasIbHOW
(asvmyTanbHol) ocn 1 ot 0° o 90° Mo BbICOTE MO AONOSHUTENIbHON FOPU3OHTaUTbHON (3€HUTasIbHO) OCK.

[JnanasoH nepemelleHns MoxeT obecneunmBaTbCa He TONbKO NpMBOAOM. Hanpumep, 4To6bl OrpaHnynTb
AnanasoH nepewmelleHus ans obecnevennss 6€30NacHOCTU UKW NPeaoTBpaLLeHNs 3aTeHeHns, MoryT npume-
HATBLCA KOHLEBbIE BbIK/IIOYATENN UM OFpaHuYeHre nepemeLL.eHns NporpaMMHbIMU CpeacTBamu.

B Tom cnyuae, korga ynpasnieHve cucTemoli cnexenns 3a ConHuem OcyllecTBnsieTcs 6/10KOM ynpas-
NeHns1, AnanasoH nepemMelleHVs onpefensieTcss kak MakCMMasbHbIi AuanasoH nepemMeLleHusi, KoTopblii fo-
CTUraeTcs Kak NporpamMmmHbIMK1, Tak U MEXaHUYECKMU CpeacTBamMm.

[nana3oH nepemeLleHna NPOBEPSAIOT UCMbITaHMAMK No 7.5.

6.10.3 MrHoBeHHas owunbka HaBeaeHUs

OwunbKoli HaBefeHNs cUCTeMbl cnexeHus 3a COMHUEM ABASETCA Yron mexay TpebyembiM Hanpasse-
HVEM NafeHns CONMHEeYHbIX /lyyeil Ha NPUEMHYI0 NOBEPXHOCTb (POTOINEKTPUYECKOro MoAyNs (B 60/bLUVHCTBE
CnyvyaeB OHW [O/DKHbI MajaTb HOPMasbHO K NPUEMHON NOBEPXHOCTM (POTOINEKTPUYECKOrO MOAYNSA) W Ha-
npasneHnem Ha CosfHue B JaHHbIi MOMEHT BpeMeHu (CM. pucyHok 9). Owmnbka HaBedeHWs onpefensercs He
CTO/IbKO TOYHOCTbH PaboThbl Kako-nnbo oAHOW noacucTembl (Takol Kak kopobka nmepegad, nmporpaMmma uam
610K ynpaBfeHns), CKOSIbKO 06beMHEHNEM BCEX OLWMOBOK NOACUCTEM.

PucyHok 9 — K onpefeneHuio olwmbkn HaBeaeHust
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MrHoBeHHaa owmbKka HaBeAEHUSA CUCTEMBI CrEeXeHna 3a ConHueM He JommkHa ObITb O0NbLUE €€ MUHK-
MarsnbHO 4ONYCTUMON TOMHOCTU CMEXEHUSA, YKa3aHHOMW B MaCNOPTHbIX AaHHbIX.

MpumevyaHue — [ns 04HOOCHBIX CUCTEM cnexXeHust 3a COMHLEM yKasaHWe TOYHOCTU CREXEHNs He ABnsieTcs
obs3aTenbHbIM.

MrHoBeHHaa owmnbka HaBeaeHNa onpeaenseTcsa UCnbiTaHuAMK No 7.2.

6.10.4 MoOMeHTBbI TpaHCMUCCUU

6.10.4.1 PacyeTHbIii MOMEHT

PacyeTHbIif MOMEHT — 3TO MaKCUMarbHbI MOMEHT, KOTOPbIN MOXET ObITh NPUIMOXKEH K CUCTEME Crexe-
HKUA 3a CONHUEM B pe3ynbrarte BETPOBOWM Harpy3kn U UHbIX BO3AENCTBUNA B aKTUBHOM COCTOAHUM TPAHCMUC-
cum (Hanpumep, Npu cnexxeHumn 3a ConHUEM UM NEPEBOAE B LUTOPMOBOE UITM UHOE NOMOXEHUE). PacyeTHbli
MOMEHT MOXET ObITb Pa3NUYHLIM AN pasHbIX 0CEN BpaLLeHUS.

6.10.4.2 CTauMoHapHbLIn MOMEHT

CTaunoHapHbIN MOMEHT — 3TO HanbonbLUMIA MOMEHT, KOTOPbLIN MOXET ObITb MPUINOXEH K CUCTEME Crie-
»eHuA 3a COMHUEM NPU HAXOXAEeHUM TPAHCMUCCUN B HEMOABMKHOM NONOXeHuW. Moa BO3aeicTBUEM yCUnus
C TakuM MOMEHTOM HE AOMMKHO NPOUCXOAUTL NepemMeLleHns unu gperda cucteMbl cnexernuns 3a ConHuem.
CTauuoHapHbIA MOMEHT MOXET ObITb PasnuyHbIM ANS pPa3HbiX 0Cen BpaleHus. CTaumoHapHbIii MOMEHT He
npeaycMOTPEH AN 0CeNn, pacCyYMTaHHbIX Ha CBOOOAHOE NepemMeLleHne B OnpeaeneHHbIX MONoXeHUAX.

6.10.4.3 PaspyLuatowmin MOMEHT

Paspywatowmii MOMEHT — 3TO MOMEHT TaKOW BESTIMYMHDI, MPU MPEBLILLEHUN KOTOPOW MPOUCXOAUT He-
UCNPaBMMOE OTKMOHEHME UMW NOBPEXIEHNE KOMMNOHEHTOB CUCTEMbI CnexxeHus 3a ConHuem. PaspyLuaioLuii
MOMEHT MOXET ObITb Pa3NM4YHbIM AMA Pa3HbIX 0CEN BPALLEHUS.

6.10.5 Bpema npuBeaeHUA B LUITOPMOBOE MOSIOXKEHNE

Bpems npuBeaeHuns B LLTOPMOBOE MOSIOXEHWE — 3TO BPeMs, HE0OX0AMMOE AN NPUBEAEHUSA CUCTEMBI
cnexxeHus 3a ConHueM C 3aJaHHbIM YCTAHOBMEHHbIM 06opyaoBaHueM u3 pabovero nonoxxeHusi, Haubonee
yAaneHHOoro OT LUTOPMOBOTO B LUTOPMOBOE NOnoXeHue. Ecnu y cuctembl cnexxenusi 3a COnHUEM HECKOMbKO
LUTOPMOBLIX NOMNOKEHWI, BPEMSA NMPUBEAEHUS B LUTOPMOBOE MOMNOXEHUE ONPEedenseTca Kak BpemMs npuseae-
HWUSI CUCTEMbI CnexeHus 3a ConHueM B Hanbonee yaaneHHoe LUTOPMOBOE MONOXKeHWe U3 Hanbonee yaanes-
HOro paboyero NOMNoOXeHus cucTemMbl cnexxeHus 3a COnHUem M3 BCEro AuanasoHa MonoxeHuin, 40CTUKMMbIX
npu cnexxeHun 3a ConHuem.

Bpems npuBeaeHna B LLTOPMOBOE MOSIOXKEHUE ONpPeaensieTca UCnbITaHusMmn no 7.5.

6.10.6 LLinpoTHLIN Anana3oH YCTaHOBKMN

LLInpOTHBLIM AManasoHOM CUCTEMbI CriexxeHns 3a COMHUEM ABNSIETCA AMana3oH 3HAYEHUI LUMPOThbI MECT-
HOCTK B uHTepBane ot 0° go 90°, onpedensaiowmin BO3MOXHYIO LUMPOTY MECT YCTAaHOBKWU CUCTEMbI CIEXEHUS
3a ConHueM, ncxoasn n3 0COBEHHOCTEN ee KOHCTPYKLUN.

Ecnu nporpammHoe obecnedeHne cuctemsl criexxeHus 3a COnHuem AonyckaeT ee NpMMeHeHUe TONbKO
B OZHOM NOMyLlapuu, 9T0 AOIMKHO ObITh YKAa3aHO B JOKYMEHTaLMN.

6.10.7 MoTpebneHne aNeKTPOIHEpPrumn

6.10.7.1 CyTouHOE noTpebneHue anekTposHepruu

CyTO4HOE noTpebneHne anekTpoIHepruu CUCTeMON cnexeHus 3a COnHueM onpeaensercs Kak Konu-
YECTBO 3ANEKTPOSHEPrMU B KMIOBATT-4acax, KOTopoe TpebyeTcs AN BbIMNOMHEHUS CMEXEHUs CO cTaHaapTt-
HbIM YCTaHOBMNEHHLIM 000PYA0BaHUEM B TEHYEHUE CYTOK (OT Hayana A0 OKOHYaHUSI CrexeHus npu obbIYHOM
CKOPOCTU CMEXEHUs1 U CHOBA K Hayarsy CreXXeHusi C TO CKOPOCTbIO, KOTopas NPUHATA ANS AaHHON CUCTEMbI
cnexeHua 3a ConHuem).

MoTpebneHne anekTpo3Hepruy 3aBUCUT OT BETPOBOM HArpy3ku, 00NayHoOCTM U APYrUX NOTOAHbLIX yCrOo-
Bui. [MoTpebneHne aneKkTPO3IHEPTUM TAKXKE 3aBUCUT OT BPEMEHM roa, 0COBEHHOCTEN MeCTa yCTaHOBKM.

CyTO4YHOE NoTpebneHne aNeKTPOSHEPrUM ONpPeaensaeTcst UCTbLITAHUAMU MO 7.6.2.

6.10.7.2 MNoTpebneHune aneKkTPO3HEPrnM Npu NEPEBOAE B LUTOPMOBOE MOSIOXKEHUe

MoTpebneHne aneKkTPoIHEPrum CUCTEMON crexeHus 3a COonHUEM npu NepeBoje B LUTOPMOBOE
NOMoOXeHUe onpeaensaeTca Kak notpebneHue dnNeKTPpOodIHepruM B KMNoBaTT-4acax, kotopoe Tpebyerca
AnA nepeBofa CUCTEMbI cnexeHusa 3a ComHuem u3 pabodero nonoxeHws, Haubonee yaaneHHoro ot
LUITOPMOBOTO, B LUTOPMOBOE MOMOXeHWe (aHanorMyHo BPEMEHU NPUBEAEHUS B LUTOPMOBOE MOMOXEHUE,
cM. 6.10.5).

MoTpebneHne anekTpo3HEepPruM Npu NEPEBOAE B LUTOPMOBOE MONIOXKEHUE ONPEAENAETCA UCTILITAHUSAMU
no 7.6.3.
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6.10.8 YcnoBus okpyxarouwen cpeabl

6.10.8.1 Ouana3oH pabouyeii TemnepaTypsbl

B nacnopTHbIX AaHHbIX CUCTEMBI CREXEHUA 3a CONHUEM AOSKHbI ObITh YKa3aHbl MakCMMarnbHOE U MU-
HUManbHOE 3HaYeHUsi TeMnepaTypsl, B rpaHWLax KOTOpbIX AaHHAA KOHCTPYKUMA PYHKLMOHMPYET ¢ cobrioae-
HUeM BCeX APYrux NacnopTHbIX XapaKTepuUCTuk, Hanpumep, TO4HOCTU.

6.10.8.2 lnanasoH 6e3onacHoi TemnepaTypbl

B nacnopTHbIX AaHHbIX CUCTEMbI CNEXEHUs 32 CONHLUEM AOIMKHbI ObITb YKa3aHbl MaKCUMArbHO W MUHU-
ManbHO JONYCTUMbIE 3HAYEHUSA TEMMEePaTypsl, B rpaHuLIaX KOTOPbLIX CUCTEMA CrexeHuns 3a COnHUeM MOXeT
PYHKLMOHMpPOBATL 6e3 NOBPEXAEHUMN, XOTA U C HAPYLLUEHMEM APYrUX NacnoOpPTHLIX XapaKTEepUCTUK, HanpuMep,
C BO3MOXHbIM CHUXXEHWEM TOYHOCTU UMK CKOPOCTMU.

6.10.8.3 CkopoCTb BETpa

CkopocCTu BeTpa, NPUBOAUMbIE U3FOTOBUTENEM B NACMOPTHbIX AAHHbIX, AOMKHbI COOTBETCTBOBATL BbICO-
Te 10 M 1 NNOTHOCTK Bo3ayxa 1,225 Kr/mS.

B OTHOLUEHUN M3MepeHUss CKOPOCTM BETPA MPU UCTbITAHUAX, YCTAHOBIIEHHbIX B HACTOSILLEM CTaHaapTe,
[I0NyCKalTCA ONMUCaHHbIE HUXE ABa BapuaHTa U3MepeHus CKOpoCTu BeTpa. HezaBucumo ot usbpaHHoro Ba-
puUaHTa AaHHbIe 0 CKOPOCTU BETpa AOSMKHbI BKIOYATbL CPEAHIO CKOPOCTb BeTpa 3a 10 MUH. C warom 1 MuH.
Ha BbicoTe 10 M. CKOPOCTM BETPA, U3MEPEHHBIE HA UCTILITATENBHON BLICOTE, AOMKHLI NPUBOAUTLCA K BLICOTE
10 M NpU NOMOLLM BbIPAXKEHUSA:

V=g (M10)015, h > 4,6, U
rae v. — CKOpOCTb BETPa Ha BbicoTe h, M/C;
V4o — CKOPOCTbL BETPa Ha BbicoTe 10 M;
h — BbICOTa, Ha KOTOPOW U3MEPAETCHA CKOPOCTbL BETPA, M.

[ns BbICOT, He npeBbiLaoLWmX 4,6 M, h NPUHUMAETCA NOCTOSHHON U paBHOM 4,6 M.

B nepBoM BapuaHTe CKOPOCTb BETPA AOMKHA ObITb M3MEPEHa Ha BbicoTe 10 M Npu OTCYTCTBUU NPENATCTBUN,
npesbILLAOLWMX MO BbicoTe 3,3 M, B paguyce 200 M oT uameputenbHoro npubopa. Cucrema cnexxenus 3a ConH-
uemM AormkHa ObiTb pacnonoxeHa He ganee 400 M OT aHeMOMETpa, KPOME TOr0, MEXy CUCTEMOM CIIEeXEHUA 3a
ConHueM ¥ aHEMOMETPOM AOIMKHbI OTCYTCTBOBATL MPENATCTBUSA, KOTOPbIE MOTYT MPUBECTU K MOSIBNEHUIO PA3HbIX
BETPOBbLIX YCNOBMIA B 0601X MECTononoxeHusix. [ins Toro 4tobbl M3MepeHMe CKOpOCTH BETPa Ha BbicoTe 10 m 06e-
cne4yusano Tpebyemyto TOHHOCTb AaHHbLIX O CKOPOCTU BETPA B MECTE pa3MeLLieHMs1 CUCTEMbI cnexerns 3a Conx-
LieM, BOKPYr HEE JOMKHbI OTCYTCTBOBAaTb MPENSITCTBUS, KOTOpbIE MOrnK Obl CHU3UTL CKOPOCTL BETPA Gonee Yem
Ha 10 % B MecTe pasMeLLeHNs. To eCTb B OKPECTHOCTU CUCTEMBI CriedkeHUst 3a COMHLUEM He JOMKHO ObiTb 00b-
€KTOB, PacronoXeHHbIX Brivke k cUcTeMe criexkeHns 3a ConHUeM, YeM Ha pacCTosIHUK 25-KpaTHOM BbICOThI 06b-
ekta. OGbeKTbl BbICOTOM, HE NPeBOCXoAALLEN 1/3 OT cpeaHeli BbICOTbl YCTAHOBNEHHOMO Ha CUCTEME CReXeHns 3a
ConHuem 06opyaoBaHus (06bIMHO B TOHYKE CPEAHEN BbICOThI MPOXOAUT rOPU30HTarbHas OCb BPALLEHUSY), a Taloke
0OBEKTbI LUMPWHOW MO rOpU3OHTanM MeHee 16 cm (Madta Ans yCTaHOBKM aHEMOMETPA) B pacyeT He NPUHUMAIOTCS.

[ns 6onbLUMX CUCTEM CriexeHUst 3a CONHUEM BbICOTOW OKOMNO Mnu npesbiwawen 10 M B TEXHUYECKON
JOKYMEHTaLMUW UNK C MOMOLLIbIO PACYETOB AOIMDKHO ObITh NOATBEPKAEHO, UTO cUCTeMa cnexxeHus 3a ConHuemM
pacnonoxeHa Takum o6pas3om, YTO BO3MYLLEHME NOTOKA BbI3bIBAET MBMEHEHUE U3MEPEHHON CKOPOCTU BETPA
He Gonee yeM Ha 10 %. [ns noaTBEPXKAEHUS BbIMOMHEHUS 9TOr0 TPeBoBaHMA pacHeTbl NPOBOAAT B NPEAno-
FIOXEeHUK, YTO CKOPOCTb BETPa paBHa He MeHee 90 % OT u3HayanbHOro 3Ha4YeHus!, Ha PacCcTosAHUU, NpeBsbILLa-
oLem 25-kpaTHYI0 BbICOTY CUCTEMbI crnexxeHus 3a ConHuem.

Bo BTOPOM BapuaHTe CKOPOCTb W HanpaBrneHue BeTpa AOIKHbl U3MEPATLCA Ha BbLICOTE B MHTEpBane
1,5 M OT cpedHeln BbICOTbI YCTAHOBMEHHOIO Ha CUCTEME crniexxeHus 3a ConHueM obopynoBaHusi. AHeMoMme-
TPbl AOMKHbI pacnonaratbCA CO CTOPOHbI MpeobnagatoLlero BeTpa Ha pacCTOSHUM MO rOpUM30HTanu, NPeBsoc-
xoaswem R/tg15° ot ueHTpa cucrtemol cnexeHus 3a ConHuem (rae R — pagnyc nnockocTu asmMmyTtanbHOro
CMEXEHUs1 UNU ero aKBMBaneHT). Mexxay aHEMOMETPOM M CUCTEMOI criexkeHusi 3a CONMHUEM HE AOMKHO ObITb
NPEnATCTBUM, @ TAKKE HE AOIMKHO ObITb OKPY>XKAIOLLMX NMPENATCTBUNA, KOTOPbIE MOTW Obl NPUMBECTU K USMEHE-
HUWIO CKOPOCTYW BETPA Y aHEMOMETPA OTHOCUTENBLHO CKOPOCTM BETPA Y CUCTEMBI CcnexxeHusl 3a ConHuem bonee
4yeM Ha 10 %. 3T1 AaHHbIE HEMb3SA UCNOMb30BAaTh NPU pacyeTax TOYHOCTU CMEXEHUA ANS HanpaBneHuii BeTpa,
oTnuyatomxes Ha (180 £ 20)° oT HanpaeneHus npeobnagatoLLero BeTpa (T. . TaKUX HanpaBneHui BeETpa, npu
KOTOPbIX aHEMOMETP OKa3blBaeTCA B 30HE TypOYNeHTHOro BO3MYLUEHUS, CO34aBaeMOro CUCTEMON CREXEHUs
3a ConHuem). [laHHbIe O CKOPOCTM BETPA AOIMKHbI ObITb NPUBEAEHLI K BbICOTE 10 M.

6.10.8.4 MakcumanbHas CKOPOCTb BETPA B PEXUME CreXeHUs

MakcumanbHasi CKOpOCTb BETPA B PEXMME CINEXEHUS, YKasblBaeMasi B NACNOPTHbIX AaHHbIX CUCTEMBbI
cnexeHus 3a ConHueM, paBHa MakCUMarnbHOW BENUYMHE CKOPOCTU BETPa Ha BblcOTe 10 M, KOTOPYIO MOXET
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BblAEPXKaTb CMCTEMa crexeHus 3a ConHUeM NpU BbINMOSIHEHUU CREXEHUSA UNn nepemMeLLeHns B kakoe-nubo
NOMoXeHue.

Mpu ykazaHum MakcumarbHOM CKOPOCTU BETPA BO BpeMsl paboThbl TaKKe PEKOMEHAYETCS NPUBECTU YC-
NOBUA MeCTa YCTaHOBKM, NPU KOTOPbIX 3T XapakTepucTuka NPUHUMAET yKa3aHHOe 3HaveHue (Hanpumep,
YKINOH MECTHOCTU, COCTOSHME MOBEPXHOCTU, APYIME XapaKkTEPUCTUKU Penbeda U BHELLHUE YCNOBUS).

6.10.8.5 MakcumanbHas CKOpOCTb BETPA B LUTOPMOBOM MOSIOXEHUM

MakcumansHas CKOPOCTb BETPa B LUTOPMOBOM MOMOXEHWU, yKa3biBaEMas B NACMOPTHLIX AAHHbLIX CU-
CTeMbl cnexeHus 3a ConHueM, paBHa MakCUMansHON BeNUYMHE CKOPOCTU BeTpa Ha BbicoTe 10 M, KOTOpyio
MOXET BbIAEPXATb CUCTEMA CnexeHnsi 3a COMHUEM, HAXOAALWAACA B LUTOPMOBOM NONOXEHUMN.

6.10.8.6 CHeroBas Harpyska

[ns cuctembl cnexxeHus 3a ConHueM AormkHa ObITb ykazaHa MakCumansHasi CHEroBas Harpyska B Kuno-
rpammax Ha MeTp KBaapaTHbIl. 3Ta CHeroBas Harpyska AOIPKHa CKNaabiBaTbCA C MAKCUMAsIbHOW Harpyskon
OT ycTaHaBnmeaemoro obopyanosaHusi (cM. 6.9.1). B HacTosLLEM CTaHaapTe HE pacCMaTpPUBAETCA COBMECTHOE
BO3/1€MCTBME BETPOBOW U CHEFOBOIN Harpysok.

6.11 MoHTax

MoHTax cuctem cnexxeHus 3a COnHUEeM AOIDKEH NPOBOAUTLCA B COOTBETCTBUM C YKA3aHUAMU U3rOTO-
BUTENSI UM TEXHUYECKMMM YCIOBUAIMMU HA CUCTEMbI CriexxeHus 3a COornHueM AaHHOro Tuna. B TexHudeckon
JOKyMeHTauuu, npunaraeMon K CUCTEME criexxeHua 3a ConHuem, A0mkHa ObiTb NOAPOOHAs UHCTPYKLMA NO
MOHTaXKy, CO BCEMM HEOOXOAMMBIMW YEepTEXamMu, CxeMamu, pucyHkamu/cororpadusmu u rpacdmkamu, mH-
CTPYKUMSMU MO NPUMEHEHUIO AOMOMHUTENBHOrO 060PYA0BaHMA, eCru HEOBX0AMMO.

B TexHW4ecKon AOKYMEHTaUunU SOMKHbI ObiTb MPUBEAEHBI MOMHLIA CNUCOK AOMONHUTENLHOIO 060PYAO-
BaHUs, HEOOXOAMMOTO AN MOHTaXa CUCTEMbI CrexXeHns 3a ConHuem, u, ecrnm HeobxoaMmo, B3aMMO3aMeHs-
€Mbl€ BapuaHTbl yka3aHHOro 060pya0BaHUs!, BbINOMHSIOLLENO OAHY (DYHKLIMIO.

B HeoOXxoaMMble ANst MOHTaXa pecypChbl BKMOYAIOT KaK MUHUMYM KONUYECTBO YENOBEKO-4acoB, TPedy-
emoe AN YCTaHOBKU CUCTEMBI CrexeHnn 3a COonHUeM, U OCHOBHOE A0NOoNHUTENLHOEe obopyaoBaHue, Heob-
XOAUMOE NSt MOHTaXa.

6.12 MNoka3aTenu HaaeXHoOCTU

6.12.1 Ba3oBble NOHATUA

Otka3 — nto6oe CoCcTosHKUe, B KOTOPOM HE YA0BNETBOPEHbI TPEGOBAHUA CREXEHUS B OObIMHBIX KaXQ0AHEB-
HbIX YCMNOBUSAX.

Kputnyeckuini otkas — noboe COCTOsAHME CUCTEMbI CReXeHUa 3a COonHuem, Npu KOTOPOM BO3HUKaET
yrpo3a 6e30MacHOCTU UK CyLLECTBEHHOE MOBPEeXaeHUe NOoACUCTEM CUCTEMbI CReXeHusA 3a COonHueM unu
dyHoameHTa.

MpocToit obcnyXuBaHuss — BpeMsl, B TEYEHME KOTOPOTO cuCTeMa cnexxeHus 3a ConHuem besnencreyeT
BCNEACTBME OXUAAHUA 3anacHbIX YacTel unu obcnyxumBaioLero nepcoxana.

Mpon3BOACTBEHHbLIN NPOCTON — BPEMS1, B TEYEHUE KOTOPOTo cucTema cnexenusn 3a ConHuem Gesaen-
CTBYET BCNEACTBUE OTCYTCTBUSI MUTAHUS, BOAbI MW UHBIX MPOU3BOACTBEHHBLIX NPoGnem.

O6Lwee Bpems NPOCTOA — MPOCTOM OBCHY>XMBAHUSI, NIOC NPOM3BOACTBEHHbLIE NPOCTOM, MIOC BPEMSA
peMoHTa.

Pabouee Bpems cuctembl cnexxenusi 3a ConHuem — obLuee Bpems, B Te4EHUE KOTOPOro cuctemMa crie-
XeHua 3a ConHuem HaxoauTca B paboyem COCTOSSHUMN.

Bpems pemoHTa — Bpemsi, Tpebyemoe obcnyxuBaloLemy nepcoHany Ansi BOCCTaHOBIIeHUs paboTocno-
CcoBHOCTU 060PYAOBAHMSA, MOCHE TOTO Kak Nosy4eHbl 3anacHble YacTu U NePCOHan Npubbin Ha MecTo paboTsbl.

OTHocutensHoe paboyee Bpems (B npoueHTax) = paboyee BpeMsi CUCTEMbI criexxeHus 3a ComnHuem /
(o6uwee Bpemst — (NPOCTOM 0OCNYXUBAHUS + NPOU3BOACTBEHHLIE NpocTon)) - 100 %.

6.12.2 CpepnHan HapaboTka Ha OTKa3

CpeaHAs HapaboTka Ha OTKa3 onpeAensieTcsl Kak cpeaHee KOnMYeCcTBO YacoB, B TEYEHUE KOTOPbIX CU-
cTtema cnexenusn 3a ConHuem yHkUMOHUpYeT 6e3 oTkas3oB, Tpedyiowmx obcny>xuBaHusa. STOT nokasartenb
nony4aoT B pesynsrare CraTuCTUYECKOn 00paboTkM AAHHBIX rOA0BbLIX NOKa3arenen HapaboTku Ha OTKa3.

AnA kaxaoro KOMNOHEHTa CUCTEMbI criexxeHus 3a ConHueM AomkHa ObITb yKka3aHa cpefiHsis HapaboTka
Ha oTka3. O0beanHeHUe BCexX 3TUX AaHHbIX B €AUHbINA CTaTUCTUYECKMIA MOoKa3aTesnb A0MKHO NPOBOAUTLCA C YC-
peaHeHueM, NPeaCTaBASIOLLMM CUCTEMY CNiEXXeHUS 32 CONMHLIEM KaK COBOKYMHOCTb Pa3fMyHbIX KOMMOHEHTOB.
B aokymeHTaummn Ha cuctemy cnexxeHus 3a COonHueM A0mkHa ObITb U3NOXKEHA METOAMKA TAKOTO YCPEAHEHUS
cpeaHelt HapaboTKK Ha OTKa3.
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Oxugaemas cpegHas HapaboTka Ha 0Tka3 paBHa paboyeMy BpEMEHU CUCTEMbI CEXEHUS 3a COonHUEM,
[JerneHHOMY Ha KONMYEeCTBO OTKa30B CUCTEMbI criexxeHus 3a ConHuem, NpousoLLeaLLUX B TE4EHNE NONE3HOro
BPEMEHMU.

6.12.3 CpeaHAA HapaboTKa MeXay KPpUTMYECKUMU OTKa3aMu

CpenHsasa HapaboTka Mexay KpUTUYECKUMU OTKazaMu OnpeaensieTca Kak cpefiHee KOnM4ecTso 4acos, B
TEeYeHne KOTOPbIX CMCTEMA CrexeHUs 3a ConHuem PYHKUMOHUPYET MEXAY OTKa3amu, NPU KOTOPbIX BO3HUKAET
yrpo3a 6e30nacHOCTM UMK CYLLECTBEHHOE NOBPEXAEHNE KOMIMOHEHTOB CUCTEMBI CNEXeHNA 3a CONHUEM Unu
cdhyHaameHTa. 3TOT nokasartenb NONy4atoT B pesynbraTe CTaTUCTUYECKON 06paboTKM AaHHbIX rOA0BbLIX NOKa-
3arenein HapaBoTKM MeXay KPUTUYECKUMU OTKa3amMm.

Ons kagoro KOMNOHEHTa CUCTEMbI CriexkeHusl 3a ConHueM AormkHa ObITb yka3aHa cpeaHasa Hapa6oTka
MeXay KpuTudeckumm otkasamu. ObbeanHeHume BCeX 9TUX AaHHbIX B €4UHbIN CTaTUCTUYECKUI nokasartesnb
JOMKHO NPOBOAUTLCA C YCPEAHeHMeM, NPEACTaBNSIOLIMM CUCTEMY CrexeHus 3a CONHUEM Kak COBOKYNHOCTb
pasnMyHbIX KOMMOHEHTOB. B JOKyMeHTaLMKu Ha cuctemy cnexxernusi 3a ConHuem AosmkHa ObiTk U3NoXeHa Me-
TOAMKA TaKOro ycpeaHeHUs cpeaHen HapaboTku Mexay KpUTUHECKUMU OTKa3aMmu.

Oxugaemas cpefHsia HapaboTka Mexay KpUTUMECKMMM OTKa3amu paBHa paGoueMy BpemMeHU CUCTEMBbI
cnexeHus 3a ConHueM, eNeHHOMY Ha KONMMYECTBO KPUTUYECKUX OTKA30B CUCTEMbI CnexeHun 3a ConHuem,
npounsoLleLUnX B TEYEHNE NONE3HOT0 BPEMEHU.

6.12.4 CpeaHANA NPOAOSHKUTENBHOCTb PEMOHTA

CpeaHsisi NpoAoIHKUTENBHOCTb PEMOHTA ONpeAENsIET, CKOMbKO BPEMEHU B cpeaHem TpebyeTcs ans Toro,
4YTOObI CHATb KOMMNOHEHT CUCTEMbI criexxeHust 3a COMHLUEM, OTPEMOHTUPOBATbL U YCTAHOBUTL 06pPaTHO, Unun
NS TOro, YToObl CHATb OTKA3aBLUMIA KOMIMOHEHT M 3aMEHUTb €r0 Ha HOBbIW. STOT NOKa3sarTenb NONy4aloT B pe-
3ynbrare CTaTucTu4ecko o6paboTku AaHHbIX FOA0BbLIX NOKa3arenen NpoACMKMTENbHOCTU PEMOHTA.

Ona Kaxgoro KOMMNOHEHTa CUCTEMbI crexeHusi 3@ COnHUEM AOIKHbI ObiTb YKA3aHbl XapakTepucTUKK
cpeaHen NPoaoMKUTENBHOCTU PEMOHTA.

Oxugaemas cpefHAs NpoAOIMKUTENBLHOCTL PEMOHTA paBHa 00LLIEMY BPEMEHM PEeMOHTa Npu oTkasax
CcUCTeMbI cnexxeHus 3a ConHueM, 4eneHHOMY Ha KONMYECTBO OTKA30B CUCTEMbI CrieXeHUs 3a COnNHUEeM.

7 MeToabl ucnbiTaHUN

7.1 BusyanbHbIi KOHTPOJb

7.1.1 HasHayeHue ucnbiTaHUN

McnbiTaHusa npegHasHavyeHbl ANA BbIABNEHUA NI0ObLIX BUAUMBIX NOBPEXAEHUN UCNLITYEMbIX 00pPas3LOB 1
NX KOMIMOHEHTOB.

Mpu npoBeaeHMU BM3yanbHOTO KOHTPOMSA A0 Hadana BCex UCMbITaHMI NioGoNi ucnbiTyeMblit obpasedu,
UMEIOLLMIA NMPU3HAKU UCXOAHBIX MOBPEXAEHUI, NOMYYEHHBIX HE NPU €10 U3TOTOBNEHUU, AOIHKEH ObITb UCKIIO-
YeH W3 WUCTbITaHWI, eCnu 3TU NOBPEXAESHUSA MOTYT YXYALWMTb XapakTepUCTUKW MCNbITyemMoro obpasua wunm
NPUBECTU K HEBNAroNpUSITHOMY UCXOAY NOCNEAYIOMX UCNbITaHWN. Takoi ucnbiTyemblin 06pasel MOXeET ObiTb
3aMEHEH Ha Apyroli A0 Ha4ana MCMbITaHWiA.

BuayanbHbIi KOHTPOMbL MPOBOAAT A0 U NOCNE KAaXAO0ro ucneitaHusa. Ecnu B Tpeb60oBaHNAX KOHKPETHOTO
UCMbITAHUS HE OrOBOPEHO WUHOE, NOBPEXAEHUS, BU3yanbHO OGHapyXEeHHbIE Nocne ero NPoBeAEHusl, KpoMe
yKasaHHbIX B 7.1.3, He OTHOCATCA K (PYHKLUMOHAMbHLIM MOBPEXAEHUSAM U HE ABNAIOTCA NPU3HAKOM OTpULa-
TENbHOIo pesdynbrara UCnbiTaHUA.

7.1.2 NMpoBegeHue UcnbITaHUs

BHUMaTENbHO OCMAaTPUBAIOT KaXAbli UCMbITYEMbI oBpasel npu oceeleHun He meHee 1000 nk ans
BbISIBNEHUSI CNEAYIOLLMX NMOBPEXIEHUIA:

- CIOMaHHBbIX, TPECHYTbIX, COTHYTbIX A€Tanen U BHELLUHUX NOBEPXHOCTEN;

- KOMMOHEHTOB 1 YacTei KOMMNOHEHTOB C HAPYLUEHHOW COOCHOCTbIO;

- CnejoB KOPPO3UM SNEKTPUYECKUX BbIBOAOB, COEAWHEHWUIA U LUMHHBIX NAACTUH;

- pacTpeckMBaHusi NasHbIX COEAUHEHUI, PACTPECKMBAHUA U PACCNOEHMUS NeYaTHbIX Nnar;

- cnegoe Koppo3uu obonodek (Kopnycos, LWKagoB U T. n.);

- CrefioB KOppo3uu 6oNToB, raek u Lwano;

- ocnabneHHbIx 6ONTOB, raek, Wamnb u Knenku;

- 0BYIMeHHbIX, C TPELLMHAMU UNU MHBIMU NOBPEXAEHUSIMU NPOBOAOB U Kabeneii;

- ocnabneHHbIX UM NOBPEXAEHHbIX 3MEKTPUYECKUX COEAUHEHUI U YacTen noa HanpsKeHWEM C no-
BPEXOEHHOI UNu OTCYTCTBYIOLLEH U3onauuen;

21



FOCT P 57229—2016

- WHbIX MOBPEXAEHUI, KOTOPbIE MOTYT MOBNUATL HA PA6OTOCNOCOBHOCTL, pabGoyne xapakTePUCTUKN U
6e30nacHOCTb.

[NeyaTHble Nnartbl ocMaTpuBaloT ¢ 40-KpaTHbIM YBENTUYEHUEM.

OnucbiBatoT u/unu cotorpadupytoT COCTOSHUE U NOSOXKeHNE BCEX OBHAPY>KEHHbIX NOBPEXAEHMIA.

Mpu npoBeaeHUN BU3YarbHOrO KOHTPONSA MOCME UCMbITAHWIA OMUCLIBAIOT BCE Criydaun yxyALleHWs unu
U3MEHEHUS COCTOSTHUSI UCTBITYEMOro obpasua.

YCTpaHsIoT NOBPEXAEHUS, KOTOPLIE MOXHO YCTPaHWUTL, HanpumMep 3aTarusatot 60nTel U T. N., B COOTBET-
CTBWUMU C UHCTPYKLMAMU U3FOTOBUTENS.

Onuncanusi 0GHapPYKEHHbIX NOBPEXAEHNI AOMKHbI ObITb BKIOYEHbI B POTOKO UCMBITAHUIA BMECTE C CO-
OTBETCTBYIOLUMMW PUCYHKAMM U POTOrpachusamMun, xapakTepusyoLLMMm UX COCTOSTHUE U PacnonoXeHune.

7.1.3 Bugumbie pyHKUMOHANBbHbIE NOBPEXAEHUSA

K BUAMMBIM ChyHKLMOHAMNbHBLIM MOBPEXAEHUAM OTHOCATCS CrieyoLUMe NOBPEXAEHUSA UCTBITYEMbIX 00-
pasuoB:

- Hanuyue Brnaru Ha 4acTax noj HanpsbkeHuem unu obMoTkax, He NpeaHasHa4YeHHbIX Ans padoTbl B
CbIPbIX YCMOBUAX;

- MOBPEXAEHUE UMK OCNaBNEHNe ANEKTPUHECKUX COEANHEHWIA;

- Hanu4ue OrofieHHbIX YacTen Noa HanpPsHPKEHMEM UKW OrOSNIEHHbIX TOKOBEAYLLUX NPOBOAHWUKOB MNK Cy-
LLIeCTBEHHOr0 NOBPEXAEHUA UX N30nsALmnK;

- Hanu4ue TPEeLUMH, KOTOPble HapyLLaloT NPOYHOCTb KOHCTPYKLMKA UMM MOTYT NpeacTaBnaTh ONacHOCTb
AN nepcoHana, BbINONHAKLWEro paboTbl 0KOMO UCALITYEMOro obpasua.

Takke K BUAUMbIM (PYHKUMOHAMNBHLIM NOBPEXAEHWAM 3NEKTPOHHOTO 060pyA0BaHMSA OTHOCATCSA:

- TPeLMHbl NastHbIX COEANHEHUI UK OTAENEeHNe KOMMNOHEHTOB;

- paccrnoeHue nevyaTHbIX Nnar;

- TpeLuHbl KOMMOHEHTOB Ha MeYyaTHbIX nnarax;

- AedeKTbl, KOTOpblE NPeACTaBNAT yrpody 6e30nacHOCTH;

- OedeKTbl, KOTOPbIE CHUXAIOT HOPMarbHYIO paboTOCNOCOGHOCTD.

7.2 OnpegeneHne MrHOBEHHON OWIUOKM HaBeAEHUNA

7.2.1 HasHauyeHue ucnbITaHUMn

McnbiTaHne npegHasHaveHo ansa onpeaeneHus hbakTtuyeckon MrHOBEHHOM OLLMOKM HaBEAEeHNA CUCTEM
cnexeHuna 3a ConHuem.

Owmbka HaBeaeHus AOMKHA ObiTb U3MEPEHA HENOCPEACTBEHHO (a HE TEOPETUYECKM paccuMTaHa no Mo-
Jenu cuctembl crexxeHuns 3a ConHueM Unu nNo 3Ha4YeHusIM, NpeaoCcTaBnsieMbiM 6rIOKOM YNpPaBeHUS CUCTEMbI
cnexeHusa 3a ConHuem).

MonyyeHHasa B pesynbrate UCNbITAHUS MTHOBEHHAs OLLIMOKA HaBEAEeHMS OTHOCUTCS K CUCTEME Crexe-
HKs 3a COnHLUEM B LIENMOM, BKIMIOYas MEXaHUYECKUEe KOMMNOHEHTbI U 3NEKTPOHHYIO CUCTEMY ynpaBneHua. Ecnu
Kakon-nmbo u3 KOMNOHEHTOB CUCTEMbI CriexxeHusi 3a ConHueM Obin U3MEHEH U €CTb OCHOBaHMUS Nnonararb, 4to
3TO U3MEHEHUE MOXKET NMOBIUATL HA XapaKTEPUCTUKU TOUYHOCTU CUCTEMBDI CrexxeHua 3a ConHuem, uamepeHue
MrFHOBEHHOM OLLUMOKM HaBeAEeHUA crieqyeT NOBTOPUTbL U MPUBECTU NACMOPTHLIE XapaKTePUCTMKM TOUHOCTU CU-
CTeMbl criexxeHust 3a CoOnHueM B COOTBETCTBME C HOBbIMU 3HAYEHUSIMM.

7.2.2 KanubpoBka yCTPOMCTBA N3MepeHusi OLLMOKN HaBeieHUA

TOYHOCTb YCTPOICTBA ANa u3mepeHus owmbku HaBeaeHus (poroauoa, hoTokamepa UM UHOM AaTUmK)
[OIKHA HE MEHee YeM B TPM pa3a NpeBbiLIaTb TOYHOCTb UCMbITYEMOro o6pasua. Hanpumep, ecnu Anst ucnbl-
Tyemoro oopasua ykazaHa To4HOCTb 0,06°, TO u3amepuTenbHoOe YyCTPOMCTBO AOMKHO ObiTb KanMGPOBaHO U No-
BEPEHO Ha TOYHOCTL 0,02° unu Beiwe. YkazaHHasi TOMHOCTb TPEOYETCA TONLKO AN NOMSA 3PEHUS UCTILITYEMOTO
obpasua. Hanpumep, aaTtymk oLIMOKM HABEAEHUS MOXET UMETH NONne BUAMMOCTU  3°, U Yy HEr0 MOXET ObITb
TOYHOCTL * 0,02° B none BUAUMMOCTHU = 1° u TouHOCTb * 0,06° B nonHoM none suaumoctu £ 3°. Ecnu none Bu-
AMMOCTM ncnbiTyeMoro obpasua £ 1°, a TouHoctb 0,06°, TO TOYHOCTL AaTymnka = 0,02° aBnAeTcA 40CTaTOMHON.

KannbpoBka AormkHa NPOBOAMTLCA NGO NpU €CTECTBEHHOM COSTHEYHOM OCBELLEHUN, MO0 NPU UCKYCCTBEH-
HOM OCBELLEHUM NPY SHEPTETUHECKOI OCBELLIBHHOCTN He MeHee 100 Br/M2 u pacxoaumocTu nyyeii He Gonee 1°.

Bo BpemMs kanmOpoBku A0mKHA ObiTh MPOBEPEHA TOYHOCTL B HE MeHee Yem 10 pa3nuuHbIX NONOXKEHUAX
ConHua (B AManasoHe OT LIeHTPa A0 Kpasi Nons BUAUMOCTU JaTunKa).

7.2.3 HacTpoiika COOCHOCTU OAaTYMKOB

HacTpoliky COOCHOCTU AAT4YMKOB OLLUMOKM HaBeAEHUS BbINOMHAIOT NPU NEPEMELLEHUU UCTILITYEMOTO 06-
pasua ¢ yCTaHOBMEHHbIMW Ha HEM AaTyukamu 3a ConHueM, Habnaas 3a curHanamm aartyumka nepemMeLleHus
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no asuMyTy U JaTynka nepemeLleHuns no BbICOTe (AaTYMK USMEHEHUSA Yrna HaknoHa NPMEeMHON NOBEPXHO-
CTU K TOPU3OHTY). BO Bpems HacTpoiiku ncnbiTyemblii o6pasey AomkeH OblTb YCTAHOBNEH B COOTBETCTBUU
C pekomeHaaunsamMm M3rotToBUTENS U HA HEM AOSMKHO OblTb yCTAaHOBNEHO 0BopyaoBaHuMe, Kak ykasaHo
B7.24.

OpauH gatymk owmbkn HaBegeHUs AOMKeH ObiTb YCTAHOBNEH B Haubonee BEpOATHOM MeCTe MakCuMarb-
HOro OTKMOHEHWUA MIOCKOCTW NPUEMHBIX MOBEPXHOCTEN (0ObIYHO B YINYy UMM HA Kpato yKasaHHOM NIOCKOCTH),
CM. pUCYHOK 9. BTOpoIi aatunk oLumbku HaBegeHUst 4OMKeH ObITb YCTAHOBMEH B LEHTPE MITOCKOCTU NPUEMHBbIX
I'IOBerHOCTeVI nnn B TO4KE €€ HanMeHbLUero OTKNMOHEHUs.

B npegenax ogHOro 4aca OT COSIHEYHOIO MOSTyAHA HACTpauBalT COOCHOCTb AAT4YMKOB Tak, YTOObI CUr-
Hanbl N0 a3UMYTY M BbICOTE OTNNYANUCL OT HyNA He 6onee Yem Ha 0,05° u nokaszaHusa AaTYMKOB OTNIMYANNUCh
mexay coboii Takke He Bonee yem Ha 0,05° (Hanpumep, NoKasaHMs NO asuMyTy OAHOrO U3 AaT4YMKOB OyayT
- 0,03°, a gpyroro — + 0,02°).

MHTepBan BbINOMHEHWS HACTPOWKN COOCHOCTU BbIOPaH BO BPEMSI CONTHEYHOTO NOMYAHSA, MOCKOMbKY W3-
BECTHO, YTO BEKTOPbl HABEAEHUS KaXXAOro Aarymka MOryT He3aBUCUMO WU3MEHATHLCSH MPU AHEBHbIX UNKU He-
JenbHbIX Aed)opMauuax CMCTeMbI cnexeHus 3a ConHuem. MNpu HacTpoiike COOCHOCTU AaTyukoB BOGNU3mM con-
HE4YHOro MONyAHA CTaTUCTUMYECKWEe MoKasaTenu TOYHOCTU CMEXEHUS OTHOCATCA K TOMY BPEMEHU AHSA, Koraa
3HepreTMyeckas OCBELLUEHHOCTb MPSAMOro COMHEYHOro U3NyyYyeHUss MakcumarnbHa.

OG6bI4HO rpybasi HacTpolika COOCHOCTU AaT4YMUKOB JOCTUTAETCH C UCMOSNIb30BAHMEM COJIHEUYHOTO «3anym-
Ka» Unu TeHel, OAHaKoO TOYHas HaCTpOWKa AO0SHKHA BhIMOSHATLCA MO SNEKTPUYECKMM CUTHanaM AaT4vymKoOB,
yKa3blBalOLLIMM OTKMIOHEHWe N0 asuMyTy U BbICOTE.

HacTpoiika COOCHOCTU C BbICOKON TOYHOCTbIO 0ObIMHO TpeOyeT YCTaHOBKM AATYMKOB HA UCTLITYEMOM
o6pasue ¢ MCMoNb30BaHUEM PErynMpPyeMOro TPEXTOUYEUYHOro NOAMNPYXMHEHHOTO OCHOBAHMSA (ABYXTOYEYHOrO,
€Ccnn N3MepeHus No asuMyTy U BbICOTE BbIMOSHAIOTCA C NOMOLLBIO Pa3HbiX YCTPOWCTB). Ecrin MexaHuueckas
HacTpoiika He o6ecnevymBaeT nony4yeHuss CoocHocTu B npeaenax 0,05° ot Hynsl, Torga Tpebyemas Koppekuus
CMeLLeHUs MOXeT BbITb BHECEHa CUCTEMOli cbopa JaHHbIX UNW KOppeKuuei cMeLleHus ansa Bcero Habopa
AaHHbIX.

CwMeLleHus nokasaTtenei AOmkHbI ObiTh ONPefeneHsbl B Ha4ane UCnbiTaHui, U NoCneaylowme pasnuuns
B NMOKa3aHUAX AaT4YNKOB AOJHKHBI pACCMaTpMBATbLCA Kak dpakTudeckas oumbka HaBeaEHUA.

[nsa onpegenenus CMELLEHUs], KOTopoe ByaeT yuuTbIBaTbLCA ANA KaKA0ro AaT4uka Ha NPOTSHKeHUM BCe-
ro nepuoga cbopa AaHHbIX, MCNOMb3YIOTCA AaHHbIe 32 15-MUHYTHbI MHTEPBAnN C YUCTbIM HEOOM nocne 3a-
BEpLLEHMS NpoLeaypbl HACTPOWKU COOCHOCTU. [aHHble 3a 3TOT 15-MUHYTHbI UHTEpBan oT 060uX A4aTYNKOB
HaHOCATCA Ha OAWH rpadouK, KOTOPbIV NPUKNAALIBAETCA K MPOTOKOMNY UCMbITAHUMA.

CMeLLeHMe AaHHbIX TAKKe YKa3bIBAETCA B MPOTOKONE UCMbITAHWA.

7.2.4 NpoBeaeHue UcnbITaHUA

McnbiTyeMblin o0pasel, ycTaHaBNMBAKOT B COOTBETCTBMU C PEKOMEHAALMSAMMW U3rOTOBUTENS.

YcTaHaBnMBaloT Ha UCNbLITYEMOM 06pa3sLe MakCMMarnbHO AOMYCTMMYIO NacropTHYIO Harpy3ky (o6opyao-
BaHWE, Ha YyCTAHOBKY KOTOPOr0 paccyuTaH UCnbITyeMblin o6pasel) C OTKIIOHEHUEM YAENbHOIO BECa U NONOXe-
HUS LLEHTpa TSXKECTU OT yKa3aHHbIX U3roToBUTENEM 3HaYeHuin B npegenax £ 20 %.

McnbiTaHne npoBOAAT C YCTAaHOBMEHHbIMKU (DOTOINEKTPUYECKUMU Mogynammu nnbo ¢ Habopom rpysos,
NPeacTaBnsAloLWMX Maccy, pacnpegeneHme Macc U BETPOBOE COMPOTUBIIEHNE 3TUX (DOTOSNEKTPUHECKUX MO-
aynen.

Bec Harpysku, LEHTP TAXECTU, KONUYECTBO (DOTOINEKTPUYECKUX MOAYNel (rPy30B) U NPOMEXYTKU MEX-
Ay HUMU JOMKHbI ObITb YKa3aHbl B NPOTOKONE UCTIbITAHWUM, TAKKe K MPOTOKONY A0MKHA ObITb NpunoxeHa ¢poto-
rpacus NONHOCTLIO NOArOTOBMEHHOMO UCMBITYEMOro obpasua nepes Ha4yanoM UCMbITAHUIA C YCTaHOBIIEHHON
Harpy3Kow.

MpoeKynss MrHOBEHHO OLUIMGKM HABEAEHUS HA U3MEPUTENBHYIO MOCKOCTb MOXET ObITb NONy4YeHa ¢ Uc-
Mosib30BaHMEM [BYX NIIOCKUX napanseneHbIX NaHenemn, KOTopsle pasmeLLaoT Ha 3a4aHHOM PacCTOSHUU OAHA
OT APYron Haa NAOCKOCTbIO NPUEMHON NOBEPXHOCTM POTOSNEKTPUYECKOrO MOAYNS M napannencHo ein. B oa-
HOI 13 NaHenen AenatoT NPOKON ANA NOMyYEHUSA NPOEKUMU NONOXEHUA HanpasneHns Ha ConHue (CM. pucy-
Hok 10). MNpu crnexxeHun npoekunsa HanpasneHus Ha ConHue nonagaet B KonbLa onpeaeneHHbIX AuaMeTpos,
COOTBETCTBYIOLMX TO4HOCTAM 0,1; 0,2 1 0,3 (M Bonee, ecnu HEOBX0AUMO).

YCTPOWCTBO C NPOKONOM ABMSAETCS NWLLb OA4HUM M3 CNOCOBOB NOMyYeHMs NPOEKLMU MIHOBEHHOM OLING-
KN HaBeJeHUs Ha N3MEPUTENLHYIO NOBEPXHOCTL, B PABHON CTENEHU TAKXE NPUMEHUMBbI ONTUYECKAE U UHbIE
cnocobsl.
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[Npokon gns onpeneneHvs
HanpasneHus Ha ConHue

3agaHHoe
paccTosiHme

A-A TOYHOCTb:
+0,3

+0,2

- +01

PucyHok 10 — Cxema onpejeneHus Npoekuunm MrHOBEeHHOW OLUNGKM HaBeAeHUs
C MOMOLLbIO ABYX NapasnnenbHbIX NI0CKUX naHenei

Mpoekuus nonoxexHns CofHUA MOXET 6biTb 3aperucTpypoBaHa 1 oLueHeHa npu NoMoLL M CBETOYYBCTBU-
TenbHOW 6ymarun, oOTOAMOAHON MaTpuUUbl, AaTymka M306paXKeHNUS WM UHbIX aHaNorMyHbiX NpnbopoB. O6bIY-
HO MpM60op, U3MepsLW M MITHOBEHHYIO OWKNOKY HaBeAeHWs, NoKa3biBaeT OWKOKY No ABYM OocAM (+ ownbka no
asuMyTy U + owmnbka no BbicoTe). PakTMyeckas MrHOBEHHas owWMbKa HaBefeHWsA BCerga siBAseTcs MOJI0XKU-
Te/IbHOW BESIMUYNHON 1 NpeacTaBnisieT cO60i BEKTOPHYH CyMMY OLWMGOK N0 06enm ocam.

Ewe ogHMM BapuaHTOM SBNAAETCA CpaBHEHME TOKOB, FEHEPMPYEMbIX PACMOMOXEHHbIMW Ha MOCKO-
CTV NPUEMHbLIX MOBEPXHOCTEN AaTyMkamy OWMOKUM HaBeeHUs Npu NOCTYNNEHUN Ha HUX COSTHEYHOTO U3-
nyyeHus.

Mpu HyneBOW MrHOBEHHOl OlWWNGKE HaBeAEHUS Ha KaxAblli U3 AaTYMKOB MocTynaeT OAWHAKOBbIN
YpPOBEHb U3Ny4YeHUsl, crefoBaTesibHO, AATYMKN TEHEPUPYT OAMHAKOBbIe TOKW. [py MIHOBEHHON oW N6GKe
HaBeAeHWs, OT/IMYHON OT Hyns, OAWMH W3 AAaTyYMKOB OyaeT reHepupoBaTb 6onbwwnii Tok. KoadhdumumeHT
KanmbpoBKM M HECIOXHbI/ pacyeT MO3BOAAIT ONpefennTb MITHOBEHHY OWMN6OKY HaBeAeHNs N0 U3MepeH-
HOMY TOKY.

MrHoBeHHas owmnbka HaBefeHUsa cuctTembl crexeHus 3a ConHuem onpegensetcs no cnegyluwemy Bbl-
paXeHuto:

@)

roe 5a — MrHOBEHHas OlWMGKa HaBefEeHUs Mo asumMyTy;
5p — MrHOBEHHas owwnbka HaBeAeHUs Mo BbicOTe (MO HAKIOHY NPUEMHON NMOBEPXHOCTU K TOPU3OHTY).
ONs 0AHOOCHbIX CUCTEM cliexeHus 3a CoMHUEM OLWN6KY No OTCYTCTBYIOLEMY HanpaBeHWI0 OnycKatoT.
McnbiTaHHble 06pas3lbl CUATAIOT BblAepXaBWUMK UCNbITAHUS, €C/IM 3HAYeHWe MITHOBEHHOW OLMGKN Ha-
BeieHNs He MpeBbllaeT MUHUMAbHOW AOMNYCTUMON TOUHOCTM CNEXEHUS, YKa3aHHOW B MacMOPTHLIX AaHHbIX
ncnbiTyemoro o6pasua (95-i NpoueHTU/Ib TOYHOCTU A1 MOSIOXKEHUS HANGO/bLIETO OTK/IOHEHNS).

7.3 OnpepenieHne TOYHOCTU ClieXeHUd

7.3.1 Ha3HayeHue ncnblTaHWi

VcnbiTaHne npegHasHavyeHo 415 onpefeneHns TOYHOCTU CeXeHus.

[ns 0QHOOCHbIX cucTeM crexeHusa 3a CoMHLEM yKa3aHue TOYHOCTU ClIeXeHUs He ABnseTca obsa3aTenb-
HbIM. Ecnv gns o4HOOCHOrO McnbiTyemoro obpasua ykasaHbl TOYHOCTW CAEXEeHWs, fonyckaeTcs NMPOBOAUTL
HacToslee ucnbiTaHMe TakMx 06pasLoB MO CKOPPEKTUPOBAHHOW M3roToBMTENEM MeToAauke. B atom cnydae
nopsaAoK NpoBeAeHNA UCMbITAHWA AOMKEH 6biTb ONMCAH B NPOTOKONE UCMbITAHUNA.

Ecnn onpegeneHne TOYHOCTU CAEXEHUS UCMOMb3YyeTCA Kak KOHTPO/bHOE MCMblTaHne Npu NpoBEAEHUN
MeXaHN4YeCKUX UCMbITaHUA No 7.7.3 1 7.7.4 BMECTO MUCNbITaHWS Ha NOBTOPAEMOCTb HaBeLEHUA CUCTEMON Npu-
BOZa, TO A0CTATOYHO onpefensaTb 95- NPOUEHTUNb TOYHOCTU ANS NOJIOXKEHNA HaMbObLIEro OTKOHEHUS.
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7.3.2 NMpoBeageHue UCNbITAaHUNA

1) OnpeaensioT MrHOBEHHbIE OLUMOKWM HaBEAEHWUA MO 7.2 Ha MPOTSXKEHUU HE MEHEe YEM MATU AHEN,
OJHOBPEMEHHO PErncTpupys Crneayowme XxapakTepucTuku:

- BHEepreTM4ecKyl OCBELLEHHOCTb NPSIMOTO CONMHEYHOrO U3NyYeHUs;

- CYMMAapHYIO 3HEePreTu4ecKyl0 OCBELLEHHOCTb COMTHEYHOTO U3MYYEHUS;

- CKOpOCTb BeTpa (M3MepeHus NpoBOAAT, Kak ykaszaHo B 6.10.8.3);

- AaTty u Bpems.

MrHOBEHHbIE 3Ha4YeHUA OLMOKU HABEAEHUSI UCMILITYEMOrO 06pa3ua AOMmKHbI PErMCTPUPOBATLCA C UH-
TEPBAanoM B O4HY MUHYTY.

OcpeHeHHblE 3HAYEHUS SHEPTETUYECKON OCBELLUEHHOCTU AOMKHbI PETMCTPUPOBATLCH C MHTEPBANOM B
OHY MUHYTY.

CpeaHaa 3a 10 MUH. CKOPOCTb BETPa Ha BbicoTe 10 M AOSMKHA PErMCTPUPOBATLCA C UHTEPBASIOM B O4HY
MUHYTY. MEeCTHOCTb, rae yCTaHOBMNEHa cuctema crnexeHus 3a COMHUEM U NPOBOAATCA U3MEPEHUst BETPA,
OOIMKHA UMETb YKINOH meHee 3 %.

[aHHble crieayeTr perucTtpupoBaTb B TEYEHWE HE MEHee YeM NATU AHEeW C MUHUMAaMbHbLIM NPUX0A0M
NPSIMOTO COTTHEYHOTO M3nydenns 2400 BT-u/m2 B AeHb (T. €. HE MEHEE LIECTHM YaCOB C SHEPreTUHECcKoil 0cBe-
LLIEHHOCTbIO MPAMOrO COMHEYHOTO uanyyenus 400 Br/m2 unu Gonee).

[ns oueHku NpaBunbLHOCTU MeToaa cbopa AaHHbIX, 0COOEHHO B OTHOLLEHMU AUana3oHa nepemeLLeHus,
B NPOTOKOM AOSMKHbI ObITb BHECEHbI AaTa U MECTO NPOBEAEHUSA UCNbITAHUN.

2) Pa3gensior gaHHble Ha ABe rpynnbl N0 CKOPOCTU BETPA: C HU3KOM CKOPOCTLIO BETpa, KOTOpas He npe-
BOCXOAMUT 4 M/C, N BbICOKOW CKOPOCTbIO BETPA, MPEBbILIAIOLLENR 3TO NOPOroBOE 3HA4YEHMe.

Takoe pasgeneHue Ha ABe rpynnbl NpeacTaBnser KOMNPOMUCCHOE peLlueHue, Npyu KOTOPOM MUHUMWU3U-
PYIOTCS BpEMS, CIIOKHOCTb U CTOUMOCTL UCNbITAHUIA. M3roTOBUTEND MOXKET NPUMBECTU CTAaTUCTUUECKUE AaHHbIE
0 TOYHOCTU CREXEHUS U ANA AO0NOMHUTENbHBLIX rPymnn o CKOPOCTU BETPa U BKIOYUTL 3aBUCUMOCTMU OT €ro
HanpasneHwus.

3) OTOupatot nogxoasiLye AaHHbIe N0 CreayloLWmUM NoKasaTensm:

a) OT6Op AaHHLIX MO AManasoHy NepeMeLLeHus.

Ecnu usrotosutenem UcnbiTyeMoro oopasua ykasaH MakCumarbHbIV AUuanasoH nepemeLLeHus, cneayer
yAAnuTb BCE AaHHbIe, KOTOPbie Gbinu NonyyYeHsbl B TO BpeMs, korga COonHUe HaxoAMNoCh BHE YKa3aHHOro aua-
nasoHa nepemMeLleHus.

b) OT60p AAHHLIX NO YCNOBUIO MUHUMANLHON SHEPTreTUIECKOW OCBELLEHHOCTU (HeobA3aTenbHbIiN).

McknioyaoT BCE AaHHbIe, NONYYEHHbIE NPU SHEPreTUHECKON OCBELLEHHOCTU NPSIMOTO COJTHEYHOTO U3-
ny4eHus meHee 250 Br/m2.

MckniovatoT BCE AaHHbIE, NONYYEHHbIE, KOTAA OTHOLLEHWE SHEPreTUMECKON OCBELLEHHOCTU NPSAMOTo COfl-
HEYHOr0 U3Ny4YeHUs1 K CyMMapHOI SHEPreTU4ECKON OCBELLEHHOCTN CONMHEYHOrO u3nyyeHus 6oino mexHee 0,25,

WckniodeHne otbopa AaHHbIX MO YCNOBUIO MUHUMANbHOW SHEPreTMYeCcKon OCBELLEHHOCTU MOXET ObITb
onpasfaHo Npu ONpeaesneHnn XapakTepUcTUK UCNbITyemblx 06pa3LoB, NnpeaHasHayeHHbIX Ang pabotbl ¢ ¢o-
TOSMEKTPUYECKUMU MOAYNSAMU, B KOTOPbIX HE UCMONb3YETCA KOHUEHTPALMS COMHEYHOrO U3Ny4yeHus unu co
cnabovi KOHUEHTpaUMen CONMHEYHOTO U3NyYeHUs.

¢) OT60p AaHHBIX NO UHBIM YCIOBUSIM.

Ecnu npoBoasT kakoi-nubo AONONHUTENbHLIN OTOOP AAHHLIX, 3TO AOIMKHO ObiTh YKa3aHO B NPOTOKONE
ucnbiTaHui. Hanpumep:

- «JaHHble 3a Tpu Yaca HabnoaeHui GbINN UCKIIOYEHBI, NOCKOSbKY B 3TO BpEMS AaTuuK 6bin 3aTeHeH
TNUCTBOW»;

- «[ea yaca HabnogeHuUI He ObiNK 3apEerncTpUpPoBaHbl B OAUH U3 AHEN UCTILITAHWI BCNEACTBUE OTKa3a
CUCTEMbI PErucTpauun AaHHbIX»;

- «[aHHble 3a 30 MuH. (Mnu gaHHbie ¢ 10 4 4o 10 4 30 MMH.) B TAKON-TO A€Hb UCTILITAHUI ObINK UCKNIO-
YeHbl BCNEACTBUE MEXAHUYECKOTO 3aKNMMHUBAHMA UCNBITYEMOro 0bpas3uax.

Bce peiictBusi no oT60py AaHHBIX A0MKHLI ObITh YKa3aHbl B NPOTOKOJIE UCTILITAHUI B pasfene, OTHOCA-
LLIEeMCA K TOYHOCTU CREXEHUA.

Kaxkablit n3 4YeTbipex HabopoB AaHHbIX («Cnabbii BETEP, M3MEPEHUS NPU HAUMEHbLLLEM OTKIOHEHUUY,
«CUNBHBI BETEP, USMEPEHUS MPU HAMDONbLUEM OTKNOHEHUWY U T. Ai.) AOMKEH COAEPXKaTb AOCTAaTOMHOE KOMK-
YEeCTBO TOYEK USMEPEHUN.

[aHHble NO KaXKaoMy AaTynKy OLUMOKU HaBeaAEeHUA AOSMKHBI OTBEYaTh CreayoLUM YCIIOBUAM:

- JaHHble HEe MeHee YeMm no 360 oTcueTawm;

- AaHHbIE HE MEeHee YeM 3a NATb AHEeW, coaepxalume He meHee 50 OTCYETOB B [1EHb;
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- KONUYeCTBO OTCYETOB NpU CUINbHOM BeTpe — 180;

- JaHHble He MeHee YeM no 50 oTcyeTam A0 nonyaHA u 50 oTcyeTaMm nocne NonyzaHs.

4) PaccunTbiBalOT CTAaTUCTUYECKME MOKa3aTeNM ANA KaXXgoro Habopa AaHHbIX U ONpeaensoT TOYHOCTb
CIEXEeHus.

Mo kaXkaoMy U3 HabOpOB AAHHLIX PACCHUTLIBAIOT ABE BENUYMHDI:

- MeamaHHas TOYHOCTb: MeauaHHoe 3HauyeHue ownbKN HaBeaeHUA No OTOOpaHHLIM AaHHbIM. Bee 3ape-
rMCTPUPOBAaHHbIE OLLMOKM HaBeaeHMA ByayT UMETb NONOXUTENbHbIE 3HAYEHUS, COOTBETCTBEHHO «MeAUaHHAA
TOYHOCTb» ByaeT GorbLUe HYNSA U MeHbLUe 95-r0 NPOLEHTUNSA TOMHOCTY;

- 95- npouUeHTUNb TOYHOCTU: 3Ha4YeHMe 95-r0 NPOLEHTUNA OLWMOKKM HaBeaeHMs N0 HAbopy OTOOPaHHbIX
OaHHbIX, T. €. 95 % U3MEPEHHbIX AaHHbIX MTHOBEHHON OLULMOKN HaBeaeHuMst ByayT HUXKE STOr0 3HAYEHMUS.

95- NpOLEHTUMb TOYHOCTU HUKOMM 006pa3oM He npeagnonaraeTt, YTo CTaTUCTUYECKME AaHHble ANng onpe-
AerneHns TOYHOCTU CEXEHUS 0TBEYaloT HopMaribHOMY pacnpeaeneHuto. Ha pucyHke A.1 npunoxxeHus A npu-
BeEeH NpUMepP rMCTorpamMmmbl YacTOT 3HAYEHUI MIHOBEHHO OLUMOKM HaBeaeHus 3a BECb NepUoA UCTILITAHUNA.
O4eBUAHO, YTO B 3TOM Cryyae pacnpeneneHne He sSIBMAETCS HopmarnbHbIM. [ns aToro Habopa AaHHbIX Meau-
aHHas TOYHOCTb cocTasnsAeT okorno 0,65° a 95-i npoueHTUNb TOMHOCTU — okoro 0,97°.

MMony4YeHHble pacYeTHbIE 3HAYEHMA TOYHOCTU MOTYT ObITb CBEAEHbI B TAbNULY 2, aHanorMyHyio Tabnu-
ue 1. MNpu ykazaHUyM TOYHOCTU CRIEXEHUA TaKKE AOMKHbI ObiTh YKa3aHbl CpeAHMe CKOPOCTM BETpa B rpynnax
«cnabbln BETEPY U «CUIIbHBLIN BETEPY.

Tabnuya 2— MNpumep NpoToKona pesynsTaToB onpeferneHns TOHHOCTH CrieXeHust

Cnabublit BeTep* CunbHbIn BeTep™*
MonoxeHne o u
MeAanaHHas TOUHOCTb 95-1 npoUeHTUne MeAauaHHas TOYHOCTb 95-# npoueHTUL
TOYHOCTK TOYHOCTH
HaumeHbLLee 0,4 0,8 0,5 1,0
OTKNOHEHMNE
Haunbonbluee 0,7 1,2 0,8 1,4
OTKINMOHEHNe

" Cnabbiil BeTep — CKOPOCTL BeTpa < 4 M/c (M3MepeHHoe cpeaHee = 2,6 m/c).
CunbHbIV BETEp — CKOPOCTL BETPa > 4 M/c (M3MepeHHoe cpefHee = 6,3 M/c).

JononHuTenbHble (Heobsi3aTenbHble) pacyeTbl TOYHOCTU, MO3BONSIOWME, C O4HON CTOPOHLI, YNPOCTUTL
npeacraBsneHne MHoOpMauun 0 TOMHOCTU CrneXeHus (YMEHbLUMTb KONUMYeCTBO napameTpos), a C Apyron —
pacwmputb MHOpMaLmio, CBsizaB OLLUNMGOKY HaBeaeHMA ¢ haKkTUHECKOW SHEPreTMYECKON OCBELLEHHOCTbIO NpU-
€MHOI NOBEPXHOCTU UM JoBaBMB rMCTOrpaMmy pacrnpeaeneHuss MrHOBEHHOW OLUMOKU HaBeAEeHUs MO 4acTo-
T€, NpuBE€AEHbI B MPUITOXXEHUN A.

Mpu NPOBEAEHMUN UCNLITAHUI MCMbITATENBHON nabopaTtopuein ucnbiTaHHble 06pasubl CHMTAIOT BbiAEp-
XasLUMMU UCNbITaHUA, €CNM TOYHOCTb CNEeXXeHUA He NnpeBbILUAaeT 3Ha4YeHns, yKasaHHOro Mu3rotoBuTenem B na-
CNOPTHbIX AaHHbIX UCNbITYyemMoro obpasua.

Ecnu onpeaeneHne TOMHOCTM CNEXEHUS CMOSNb3YETCA KaK KOHTPONbHOE UCMbITaHUE Npu NPOBEAEHUN Me-
XaHWYECKMUX UCTbITAHWUIA NO 7.7.3 1 7.7.4 BMECTO UCMbITAHWA HA NOBTOPSAEMOCTb HaBEAEHUS CUCTEMON NPUBOAA,
TO UCTMbITaHHbIE 06pasLibl CHATAIOT BbIAEPXKABLUMMM UCTILITAHUSA, €CNK 95-I1 NPOLEHTUNb TOYHOCTM AN NOsoXe-
HWUSA MaKCMMAanbHOTO OTKIOHEHWS A0 U MOCIe MEXAHWUYECKOTO Harpy>keHusi 0OTnM4atoTesi He 6onee vyem Ha 20 %.

7.4 cnbiTaHMe Ha NOBTOPAEMOCTb HaBeAeHUs

7.4.1 HasHa4yeHue ucnbiTaHun

McnbiTaHusa npegHasHayveHbl 4ns OLEHKU NOBTOPSIEMOCTU HaBeEeHUsI CUCTEMOW NPUMBOAA UCTILITYEMOTO
obpasua.

McnbiTaHue Ha NOBTOPSEMOCTb HABeAEHUSI CUCTEMON NPUBOAA SABNSIETCA HEOOsA3aTENbHbLIM U MPOBOAUT-
Cs1 KaK KOHTPOSibHO€ A0 M NOCIe MEXaHWYECKUX UCTbITaHUi No 7.7.3 n 7.7.4 BMECTO onpeaeneHnst TO4HOCTU
CNeXeHus.

McnbiTaHnsa Ha NOBTOPAEMOCTb HaBeAEeHUs sABNAOTCS Gonee npeanoyvTUTENbHBIMKU ANS NPOBEPKU CO-
XpaHeHusi paboTocnoCcoBHOCTM NMPU MEXAHUYECKOM Harpy>eHUn no cpaBHEHUIO C UCNbITAHUSIMU MO ONpeae-
TNIEHWIO TOYHOCTU CREXEHUA, MOCKONbKY ANSA UX NpoBeaeHus TpebyeTca ropasgo MeHbLUe BPEMEHM, U OHU

26



FOCT P 57229—2016

He 3aBUCAT OT npucytcTBua ConHua. Mcxoas us aToro, MOXHO npeanonararb, YTO NPOBEASHUE UCMbITAHUN
NOBTOPSIEMOCTU HaBEA EHUA ABNAETCS MEHEE 3aTPaTHLIM U U3TOTOBUTESb, BO3MOXHO, OyAeT 3anHTEpPecoBaH B
TOM, 4T0bObI 4O6ABUTL B NPOrpaMMHoOe obecneveHne BO3MOXHOCTb HaBeAEHUsI UMM OCTAHOBKW UCTLITYEMOrO
obpasua B KOHTPONUPYEMOM NOSOXEHUMN.

MoBTOPSAIEMOCTb HAaBEAEHUA A0 M NOCNE MEXAHUYECKUX MCTbITAHUN Takke CMYXXUT NOATBEPXAEHNEM
CcoxpaHeHusi paboTocnocoGHOCTU UCTBITYEMOro 06pa3uia Nocne UCTbITaHUN.

3TO uCNbITaHUE HENPUMEHUMO ANA CUCTEM crexeHus 3a ConHuem, ecnm B Onoke ynpasneHus He
npesycMOTpEHa BO3MOXHOCTb NEPEMELLIEHMS N0 KOMaHAE XOTA Obl B 0AHO KOHTPONbHOE MOMNOXEHNUE, UCKAIO-
Yyas KpaiHue (Hanpumep, Takas BO3MOXHOCTb OTCYTCTBYET BO MHOrMX Grokax ynpasneHus/kOHTponnepax ¢
00paTHoi CBA3LIO).

MoBTOPSIEMOCTH HAaBEAEHUA CUCTEMON MPUBOAA 3aBUCUT OT KOMIMOHEHTOB CUCTEMbI NPUMBOAA.

7.4.2 NMpoBepeHue UCNbITAHUNA

1) UcnbiTyembiii 06pasey ycTaHABNMBAIOT B COOTBETCTBUU C PEKOMEHAALMSIMU U3TOTOBUTENS.

YcTaHaBnMBAaIOT HA UCNLITYEMOM 00pasue MakCMMarnbsHO AOMYCTUMYIO NAcnopTHYIO Harpy3sky (obopyao-
BaHWe, Ha YCTAaHOBKY KOTOPOro PacCHMTaH UCTbITYEMbI 06pa3eL)) C OTKITOHEHUEM YAENbLHOIO Beca U Nosoxe-
HUA LUEHTpa TSHKECTU OT YKa3aHHbIX U3roToButenemM sHavyeHui B npeaenax + 20 %.

Bec Harpy3ku, LUEHTP TSXKECTU, KONUYeCTBO (POTOINEKTPUYECKUX MOAYNEN (TPY30B) U NPOMEXYTKA MEXAY
HUMMN BOSKHBI ObITb YKa3aHbl B NPOTOKONE UCTILITAHMIA, TAKOKE K MPOTOKONY I0rPKHA ObiTh NpunoxeHa dortorpadus
NOSIHOCTLIO NOATOTOBAEHHOTO UCMbLITYEMOro 0GpasLia C yCTAHOBMEHHON HArpy3kon nepes Hayarnom UCNbITaHUiA.

2) Mo ynpasnsaowemMy curHany 6noka ynpasneHus ucnbiTyemblii 00pa3eL, NpUBOAST B UCXOAHOE, KOH-
TPONbHOE NonoXxeHne — nioboe yaobHOE NPOMEXYTOUHOE MONOXEHUE MEXAY KOHEYHBIMM MOMOXEHUSIMU MO
KaXKaom U3 ocen, HoO He Bnuxe Yem Ha 5° K KOHEUYHbIM NONOXKEHUSIM.

3) Ha pacctoaHumn 1,5 M OT LieHTpa NpUeMHON NOBEPXHOCTU (NNOCKOCTU NPUEMHBIX MOBEPXHOCTEN) yCTa-
HaBMUBAIOT Na3ep UM UHON aHANOMMYHBIN UHCTPYMEHT. Jlazep opueHTUpyIoT Takum o6pasom, 4todbl ObINo
yoo6HO HaBOAMT nasep Ha uenb.

PaccrosHne mexay nasepom W Lenbio A0MKHO ObiTb TakuM, YTOObI TOYHOCTL NPU ONpeaesieHn Nono-
JKEHUS1 TOYKM noragaHua ny4ya nasepa B Lienb COCTaBnsAna O4HY TPETb OT TOYHOCTU CREXEHUA UCMNbITYeMOoro
obpasua, ykazaHHOI B TEXHUYECKOW QOKYyMeHTauuu, unu 0,02°,

Llenb aormkHa ObIThb yCTAHOBMNEHA TakuM 06pa3om, YToObl OHA He MeLuana ABMKEHMIO UCTbITyeMOro obpasua
BO BCEM AManasoHe nepemeLleHuin. Liens n nasep AomiHbI ObiTb 3aKpenseHbl Tak, YToObl TOHHOCTb U3MEepPeHUs
0,02° He ObIna HapyLLeHa pabovuMmK nepemeLLEHNSIMU UCTIbITYEMOTo 06pasLia Npu BETpe CO CKOPOCTLIO A0 4 M/C.

B Hauane ucnbITaHWin NP UCXOAHOM (KOHTPOMNbHOM) MOMNOXeHUMn 06pasua nasepHbii Nyd AO0MMKEH No-
najaTb B LEHTP LEenu ¢ TOYHOCTbIO He MeHee 0,02°.

4) VcneiryeMbiini 06pasew, nepemMeLlaloT N3 KOHTPONbLHOTO MOMOXEHUS HE MEHee YeM Ha 5° no obeum
0CsIM NOBOPOTA B 060MX HAaNpaBneHUsX NEPEMELLIEHUS, a 3aTEM BO3BPALLAIOT €70 B KOHTPONbHOE NONOXEHUE.

Mocne BO3BpaLLEHUs UCNLITYEMOro obpasua B KOHTPOSILHOE MONOXEHWEe PErMCTPUPYIOT MOMOXEHUE
rniyya nasepa Ha uenu, onpeaensitot OTKNOHEHUE ny4va OT ero nepBoHa4yanbHOro HafnpaBsEHUS B LIEHTP Lenu
(B rpagycax).

[ns 04HOOCHbIX UCMbLITYeMbIX 06Pa3L0B UCTLITAHWUSA NPOBOASAT MO O4HOW OCU.

5) MoeTOPSAIOT 9Tan 4) ewle YeTbipe pasa.

6) OnpenensiloT NOBTOPSIEMOCTb HaBEAEHMWA AN KaXXA0M 0CU Kak MakcumarnbHOe OTKIIOHeHue ny4ya na-
3epa OT LieHTpa Lenu no AaHHOWM OCU AN BCEX BbIMOMHEHHbIX U3MEPEHUI B rpagycax. [onyvyeHHble 3HaYeHus
ANsi KaXXO0M OCU BHOCAT B MNPOTOKOS UCMbITAHMUIA.

McnbiTaHHbIM 06paseL;, CHUTAIOT BbiAEPXKABLUMM UCTILITAHUS, €CIN:

- OTCYTCTBYHOT BUAMMbIE (DYHKUMOHANMBHbIE NOBPEXAEHUS;

- 3Ha4YeHUs NOBTOPAEMOCTM HABEAEHUS MOCIE MEXaHMYECKUX UCTILITAHNIA OTNUYaloTCA He Bonee Yem
Ha 10 % OT COOTBETCTBYIOLLUMX 3HAYEHUI, NOMYYEHHbIX 0 MEXaHUYECKNX UCTIbITAHUNA.

7.5 NMpoBepka paboTocnoco6HOCTH

7.5.1 Ha3HayeHue UCnbITaHUNn

WcnbiTanus npeaHasHayeHbl ANsi NPOBEPKM TOTO, YTO OCHOBHbIE (DYHKLIMU U napaMeTpbl paboTbl UCHbI-
Tyemoro obpasLa COOTBETCTBYIOT YKA3aHHbIM B €70 TEXHUYECKOW AOKYMEHTaLMM.

Ecnu kakas-nnbo pyHKuMA cuctemsl crniexeHus 3a ConHuem, Ansi NPOBEPKM KOTOPOI YyCTAHOBMEHBI UC-
NbITAHUSI, HE yKa3aHa B TEXHMYECKOW AOKYMEHTaLuuu ucnbiTyemoro o6pasua, To NpoBEAEHNE COOTBETCTBYIO-
el YyaCTu UCMbITaHUM HaCTOALLEero nogpasaena He TpebyeTcs.
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Ecnun He ykas3aHO WHOe, pedynbTatbl NPOBEPKM paboTOCMNOCOOHOCTH 3aBUCAT OT COBOKYMHOCTU MEXaHu-
YECKUX KOMMNOHEHTOB W SSIEKTPOHHOI CUCTEeMbI ynpasneHus. B Tom cnyyae, ecnu Kakon-nnbo u3 KOMNOHEHTOB
cuUcTeMbl cnexeHus 3a ConHueM Obin M3MEHEH, COOTBETCTBYIOLLME UCTIbITAHUA CrieayeT NoBTOPUT.

7.5.2 TpoBepkKa npeaenoB CreXeHus

WcenbiTyemblii 0BpaseL, ycTaHaBNMBaOT B COOTBETCTBUM G PEKOMEHAALMAMMU U3rOTOBUTENS.

YcTaHaBnuBatoT Ha UCMbITYEMOM 0Opa3ue MakcumansHO AONYCTUMYIO NacnopTHYHO Harpy3ky (o6opyao-
BaHWe, Ha YCTAHOBKY KOTOPOIO pacCYUTaH UCMbITYEMbIN 0BpaseL) C OTKIOHEHWEM YAENbHOro Beca U nosoxe-
HWUS LUEeHTPa TAXECTU OT yKa3aHHbIX U3roTOBUTENEM 3HaYeHuii B npegenax + 20 %.

McnbiTaHne NpoBOAAT C YCTAHOBMEHHbIMWU POTOINEKTPUHECKUMU MOAYMAMU MO0 ¢ HAaGOPOM rpys30B,
npeacTasnAlLWMUX Maccy, pacnpeaeneHne Macc U BETPOBOE COMPOTUBIIEHNE 3TUX (POTOSNEKTPUYECKUX MO-
aynen.

Bec Harpysku, LEHTP TSKECTU, KONUYECTBO (POTOSNEKTPUHECKMX MOAYNEN (TPY30B) U MPOMEXKYTKN MEX-
[y HUMM JOJDKHbI BbITb YKa3aHbl B NPOTOKOSIE UCTILITAHUIA, TaKKe K NPOTOKONY AOMKHA BbITb npunoxeHa ¢oTo-
rpadms MOMHOCTLIO MNOArOTOBEHHOIO UCMLITYEMOro obpasua ¢ yCTaHOBNEHHOW Harpyskon nepepn Hadanom
UCTbITAHUMN.

Mo KoMaHAaM ynpaBneHUsa Unu uHbIM cnocobom UCNbITYeMbIli 06paseL, AOMKEH BbITb NPUBEAEH K npe-
[Jenam CrneXXeHUst — B KpaiHue MNonoXeHnWst No Kaxkaon u3 oceit. JJomkHa ObiTb NOATBEPXAEHA aBTOMaTUYe-
ckasi OCTAaHOBKA NepeMeLUEHUs Y OKMAAeMbIX NPEAErnoB, a 3HaYeHus1 Npefernos B rpaaycax AOMKHbI ObITb
BHECEHbI B MPOTOKOM UCNbITAHWUIA.

7.5.3 MpoBepka cpabaTbiBaHUA KOHLEBbIX BbIKIOYaTenen

WcnbiTaHne npoBOAAT C UCTbITYEMbIMU 00pasLamu, B KOTOPbIX YCTAHOBMEHbI KOHLIEBbLIE BbIKMIOHaTEN!.

Mepen Ha4Yanom UCMbITAHUS 4OIMKHbI ObITh BbIMOSIHEHBI MOATOTOBKA UCMBITYEMOro 06pasua u ukcaums
€ro COCTOSIHMA cornacHo TpeboBaHusam 7.5.2.

McnbiTyemblii o6pasel 4OMmKeH ObiTb NEPEMELLEH 3a KaKabI OObIYHbIN Npeaen CReXeHUs TeM Cnoco-
OOM, KOTOpbIV yKa3aH W3roToBUTENEeM, Tak, YToObl 3TO BbI3BANO cpabaTbiBaHMe KaXaoro KOHLUEBOro BbIKMIO-
yarens. B ucnbitaHnm goKHO BbITh NOATBEPXKAEHO, YTO MOCHE KACAHUA KaXA0ro U3 YCTaHOBNEHHbIX KOHLe-
BbIX BbIKMOYaTENEN NepemMeLLeHne npekpaLLaeTcs, a uenb NMTaHus CUCTeMbl NPUBOAA pa3mblkaeTcs. Takoke
AOMKHO BbITb NOATBEPXKAEHO, YTO KOMMOHEHTBLI UCMLITYEMOro 06pasua, KOTopbie He A0MKHBI NepemMeLaTben
npu HopmanbHON paboTe, OCTaOTCA HENOBPEXAEHHBIMU.

7.5.4 MpoBepka paGoTbl aBTOMAaTU4YECKOW CUCTEMbI CrniexeHuA 3a ConHueM nocrne nepepbiBa nu-
TaHUA U 3aTeHEeHUs AATYUKOB OOpPaTHOW CBA3U

McnbiTaHue NpoBOAAT B UHTEPBanNe ABYX 4acOB OT COMIHEYHOro nonyaHs. ConHue AOMKHO ObITb ACHO
BUAMMbIM C MOMEHTA BOCCTAHOBJIEHUS NUTAHUA MU C MOMEHTA OKOHYaHUSA 3aTEHEeHUS AaTumKa NONOXKEHUS
ConHua 40 BOCCTaHOBNEHUS1 UCTILITYEMbIM 06pa3LIOM pexuma cnexeHus 3a ConHueMm.

Mepen Ha4anoOM uCNbITaHUA AOMKHLI ObITh BLINOMHEHbLI NOArOTOBKA UCNbITYemMoro obpasua u ukcauus
€ro coctosiHuA cornacHo TpebosaHuam 7.5.2. MoarotoeBka 06pa3uUoB AOIPKHA TaKKe BKNOYaTh obecneyeHune
BO3MOXXHOCTU ONnpeaeneHns MrHOBEHHON OLMOKU HaBeaeHUs B COOTBETCTBUM C 7.2 B KOHLIE UCNbITAHUSA, Ha-
npuMep, YCTaHOBKY 1aT4YMKOB, €CINU 3TO HEOBX0aUMO.

Ha nepuoa He MeHee OAHOrO Yaca npekpawalT nogadvy nNUTaHus Ha Orok ynpasneHust UCNLITYEMOro
obpasua u cuctemy npueoaa (3a UCKMIOMEHUEM NOCTOAHHOIO pe3epBUMPOBAHUSI OT YCTAHOBMEHHOW U3rOTO-
BUTENEM aKKyMynsaATopHoi 6atapeu). MNocne 4yacosoro (unu 6onee) nepepbiBa BOCCTAHABNMBAIOT NUTAHUE U
HabnoaloT 3a nepeMeLLeHneM ucnbiryemoro obpasua.

McnbiTyembini 06pasel, He 00a3aTenbHO A0MKEH HEMEANEHHO BEPHYTLCA K PEXUMy cnexxeHus 3a ConH-
LeM, 10 STOT0 OH MOXXET BbINOMHMTB NPOLEAYPY CAMOHACTPONKM.

Mocre BOCCTaHOBIEHUSI PEXMMA CIIEXEHUS NPOBEPSAIOT, YTO OLMOKA HABEAEHUs1 HE NPEBOCXOAUT TOY-
HOCTb, YKa3aHHyI0 Anst «95-ro NpoLEHTUNS Npu cnabom BeTpe».

BpeMss ¢ MOMEHTa BOCCTAHOBIEHMA NUTAHWUA A0 BOCCTAHOBMEHUS peXuma cnexeHus 3a ComnHuem
DOJIMKHO ObITb YKa3aHO B MPOTOKONE UCNbITAHWMN.

Ecnu B 6noke ynpaBneHusi UCMbITYeMOoro o6pasua ucnonb3yercsa akTuBHas obparHas CBsidb OT Aaryuka
nonoxxeHusi ConHua, yka3aHHble BbiLLie STanbl UCNbITAHUA cneayeT NOBTOPUTbL C TEM OTIIMYUEM, YTO BMECTO
OTKITIOYEHUS NUTAHMA AaTUMK NonoxeHna ConHua 3areHaeTcs oT ConHua Ha nepuoa He MeHee OHOro Yyaca.
BpeMs ¢ MOMEHTa OKOHYaHUS 3aTeHEeHUs1 40 BOCCTaHOBEHUA pexnma cnexeHnus 3a ConHuem cneayer yka-
3artb B NMpPOTOKOI1Ee WUCMbITAHWUN.

B ucnbiTaHUK A0IMKHO ObITb NOATBEPXKAEHO, YTO UCNbITYEMBIN 0Opa3sel, 6e3 BMeLLaTenLCTBa NepcoHana
BO3BPALLAETCS K CNeXeHuto 3a ConHuem ¢ owmbKkor HaBeaeHUs, He NPEBOCXOAALLEN TOYHOCTb, YKa3aHHYIO
Ansa «95-ro NpoueHTunA npu crnabom BeTpe».
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7.5.5 NMpoBepka py4yHOro ynpasneHus

McnbiTaHue NpoBOAAT C UCNbITYEMbIMU 0Opa3sLiaMm, y KOTOPbIX NPeayCMOTPEH PEXMM PYYHOrO ynpas-
neHus.

Mepea Ha4YanoOM UCNbITAHWUA A4O0MKHbI ObITb BINOMHEHbLI NOATOTOBKA UCTILITYEMOro o06pasua u dpukcauma
€ro COCTOsIHMA cornacHo TpebosaHuam 7.5.2.

B ucnbITaHUM A0MKHO ObiTb NOATBEPXAEHO, UTO OnepaTop CnocoGeH BbIMOMHATL NepeMeLleHue Ao
npeaenbHbIX MONMOXEHUI NO 1BYM HaNpaBneHUsIM OCH BpaLLEHUs1 — AN OAHOOCHbIX UCTILITYEMbIX 06pa3LoB,
UMK MO ABYM HanpaBneHUsIM KaXa0in 0CM — AN ABYOCHbIX UCMbITYEMbIX 00pa3LoB. B 3TOM ncnbiTaHnm Take
JOIMKHO ObITh NPOBEPEHO, YTO NPU aBTOMATUYECKOM CnexeHun 3a COMHLIEM PYYHON PEXUM UMEET NPUOPUTET
Haj aBTOMaTUYECKUM.

7.5.6 NMpoBepka aBapUNHON OCTAHOBKMU

McnbiTaHue NpoBOAST C UCTILITYEMbIMK 06pasuamm, y KOTOPbIX NPeAyCMOTPEHa aBapuinHasa OCTAHOBKA.

Mepen Ha4yanom ucnbiTaHUs AOMKHbI ObITh BEINOSIHEHBI NOATOTOBKA MCNLITYEMOro obpasua u dukcauus
€ro COCTOsIHMA COornacHo TpeboBaHuam 7.5.2.

B ncnbiTaHun JOmKHO ObiTh MOATBEPXAEHO, YTO NPU BbIMNOSIHEHUWM aBaPUIMHON OCTAHOBKU Nepemellie-
HUE UCMbITyeMOoro o6pasua NpekpaLLlaeTca B Te4eHNe OAHON CEeKYHAbI U YTO LieNb NMTaHUs CUCTeMbl NpMBOAA
MexaHU4ecku pasmbikaetcs. Mpu ucneiTaHUKM AonyckaloTca konebaHns noa BO3AECTBMEM BETPA MIM UHbIX
BHELUHUX (paKTOpOB.

7.5.7 NMpoBepka pexuma o6cnyXXuBaHUA

McnbiTaHne NpOBOASAT C UCTILITYEMbIMW 06pa3suamu, y KOTOPbIX NPEAYCMOTPEH PEXUM 0BCNyXUBaHUSA.

Mepen Havyanom ucneITaHUs AOMKHbI ObITh BINOSIHEHBI NOAFOTOBKA MCNBITYEMOro obpasua u dukcauums
€ro COCTOsiHMA cornacHo TpeboeaHuam 7.5.2.

B ucnbiTaHuM NpoBepsAOTCs NEPEXO] U HAXOXAEHNE UCNbITYeMOro 00pasLia B MONOXXEHUN, COOTBETCTBY-
IOLLEM peXUMY 0BCyXunBaHUs. Kpome TOro, B UCMbITAHUK AOMMKHO ObiTb NOATBEPXAEHO, YTO NPU NEepexoae B
pexumM 00CnyX1BaHUSA Lenb NUTaHUS CUCTEMbI NPUBOAA PA3MbIKAETCA.

7.5.8 Mpoeepka guanasoHa paboyen Temneparypbl

OunanasoH paboyein TeMnepaTypbl B YCIOBUAX BHELLHEH Cpefbl, kak NpaBuno, He NpoBepsieTCA BCrnea-
CTBME CTOMMOCTW U TPYAHOCTEWN, BO3HUKAIOWMX NPU TakuX UCMbITAHMAX. BMecTo aToro gormkHa ObiTb npo-
BeJEeHa npoBepka paboTocnoCobHOCTL CUCTEMBI NMPUBOAA U 3NEKTPOHHBLIX CPEACTB YNPaBAEHNA NPU MaKcu-
ManbHOW U MUHMMAnNbLHOW pabounx TemMnepaTypax, ykasaHHbIX B TEXHUHECKON AOKYMEHTALMMN UCNbITYEMOrO
o6pasua. Takue UenbiTaHWA NPOBOAATCA NO 7.8 (MCMbITaHUA HA CTOWKOCTL K BO3AEWCTBUIO BHELLHMX KNUMa-
TUYECKUX hakTopos). cnbiTaHust no 7.8 npoBoaATca 6e3 yctaHaBnmMBaemoro o60py0BaHUs, YCTaHOBOYHOW
KOHCTPYKLIMM, CTOEK W UHbIX BHELLHUX ANA CUCTEMbI MPUBOAA HarpyxaroLmux hakTtopos U NosToMy obecnequ-
BaIOT NLLb OrPaHUYEHHYIO MPOBEPKY AnanasoHa paboyen TemnepaTypbl U HE MO3BONSIOT NOMHOCTLIO OLEHUTL
paboTy cuctemel cnexeHns 3a ConHUemM B LieNoM B YCTAHOBMEHHOM AnanasoHe pabo4nx Temneparyp.

7.5.9 MpoBepka nepeBoaa B WTOPMOBOE NOSIOXKEHUE

McnbiTaHue NpoBOAAT € UCTLITYEMbIMU 0BpasLamu, y KOTOPbIX NPEAyCMOTPEHO LUTOPMOBOE MOMOXKEHKe.

Mepen Ha4anom UcnbITaHNA AOMKHbI BbITb BbINOSIHEHBLI NOATOTOBKA MCNLITYEMOro 06pasya u dukcauums
€ro COCTOSsIHWUA COornacHo TpeGoBaHusam 7.5.2.

MoaroToBka 06pasLOB AOSKHA Takke BKMIOMaTb 00EcnevyeHme BO3MOXHOCTM OMPEAeneHus yrnoBbIX
XapakTepucTUK LUTOPMOBOTO MOMOXEHUA, HaNpuMep, yCTaHOBKY AaTtyukoB. Ecnu nepesoa B LUTOPMOBOE MO-
NOXEHUEe OCYLLECTBIAETCA MO 3HAYEHUIO CKOPOCTU BETPA, AOJMKEH ObITb YCTAHOBINEH aHEMOMETP B COOTBET-
cTeuu € 6.10.8.3.

McnbiTyemelii oBpasew, NpuBOAAT B NOMOXEHWEe, Haubonee yaaneHHoe OT YKa3aHHOro U3roToBuUTenem
LUTOPMOBOFO MOMOXEHWA. Ha cucTemy ynpasneHuWs UCMbITYyemMoro oopasia nogatoTt curHan ot garyuka BeTpa
WIIM aHaNOrMYHbIA €My B COOTBETCTBUU C PEKOMEHAaUMUAMN M3rOTOBUTENSA U HabMoaaloT 3a nepemMeLLeHnemM
obpasua. Ecnu ansa BknioyeHUs pexuMa nepesoga ucnbITyemoro obpasua B LULTOPMOBOE MOJIOKEHUE NCMOSb-
3yeTCsl CuMrHan oT garyuka BeTpa, TO AMNA CO34aHusA BETPA C BbICOKOW CKOPOCTbIO MOXHO MCMOMb30BaTh BEH-
TUNATOP UK UHbIE CPEACTBA W B TEYEHWE BCEr0 BPEMEHW UCTbITAHWSA AOIDKHA M3MEpPATbCS CKOPOCTb BETPa
(cornacHo 7.3.2, atan 1).

B ucnbITaHusix 10mKHO GbITb NPOBEPEHO, YTO NPU MPEBBILLEHUN CKOPOCTU BETPA, YKa3aHHON B TEXHUYE-
CKOW JAOKYMEHTauuu ucnbiTyemoro obpasua, no curHany ot AaTyMka BETPa Wnu aHanorMyHoro emy MCnbiTy-
emblii 06paseL, NnepeBoaNTCS B LUTOPMOBOE MOSIOKEHME. YINOBbIE XapakTePUCTUKKN LUTOPMOBOTO MOMOXEHUSA
JOIKHbI BbITh U3MEPEeHbl U yKa3aHbl B MPOTOKONE UCTbITaHWIA. Takxke B NPOTOKONE AOMMKHO OblTb NPMBEAEHO
3Ha4YeHWe napameTpa, No KOTOPOMY OCYLLECTBAETCA NEPEBO] B LUTOPMOBOE MONIOKEHUE, HANpUMep, CKOpo-
CTU BeTpa.
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Ecnu y ucnbiTyemoro o6pastia npeyCMOTPEHO HECKOMBKO LUTOPMOBbLIX MOMOXEHMUI, UCNbITAHUE NPOBO-
AAT ANA KaXA0ro U3 HUX.

7.6 OnpepeneHue 3HePreTMYECKUX XapakTepucTuk

7.6.1 HasHavyeHue ucnbITaHUN

McnbiTaHusa npegHasHayveHbl A51st YACTIEHHOW OLEHKM NOTpebneHust SneKTPOIHEPTUM UCTIbITYEMbIM 00-
pa3suyoM 1 BpEMEHHU NepeBoaa UCMbITYeMOro o6pasua B LUTOPMOBOE MOMOXKEHME.

Ecnu He ykaszaHO uHOe, pe3ynbraTbl MSMEPEHUs 3aBUCAT OT B3aMMOAENCTBUS MEXaHUYECKMX KOMMO-
HEHTOB U SNEKTPOHHOI CUCTEMbI yNpaBneHus. B aTom cnyyae, ecnu KakowW-nmbo u3 KOMNOHEHTOB CUCTEMbI
cnexeHus 3a ConHuem Obin U3MEHEH, COOTBETCTBYIOLLME UCMLITAHWUSA CEeAYET NOBTOPUTL.

7.6.2 OnpegeneHue AHEBHOIO NOTPEGIEHNSA ANEeKTPOIHEPrUU U MAKCUMATIbHOW MOLLHOCTH

McnbiTyeMblil 06pasel, ycTaHaBnNMBaloT B COOTBETCTBUU C PEKOMEHAALMAMMN U3TOTOBUTENS.

YcTaHaBnMBaloT Ha UCNbITyeMoM o6pasLe MakCMmarnbHO AOMyCTUMYIO NacnopTHYIO Harpy3ky (06opyao-
BaHuWe, Ha YyCTAHOBKY KOTOPOIO paccyuTaH UCnbiTyeMblii 06pasew) C OTKIIOHEHUEM YAEMbHOMO BECA M NOoXe-
HUSI LEHTPA TSXKECTU OT yKasaHHbIX U3roTOBUTENEM 3Ha4YeHUin B npegenax £ 20 %.

VcnbiTaHne NpoBoaAT C YCTaHOBNEHHbIMU (DOTOBMEKTPUYECKUMU MOAYNsiMK OO ¢ HaGopom rpy30B, npea-
CTaBNALLMX MaCCy, pacnpeieneHne Macc u BETPOBOE COMPOTUBIIEHNE 3TUX (POTOINEKTPUYECKUX MOAYNEN.

Bec Harpysku, LEHTP TSHXKECTH, KONIMYECTBO hOTOINEKTPUYECKUX MOAYIEN (rPY30B) U NPOMEXYTKN MEX-
Y HUMM JOSKHbI ObITh YKa3aHbl B MPOTOKOME UCTbITaHWIA, TaKKe K NPOTOKOIY AOMKHA BbITh NpunoxeHa oto-
rpachusi NONHOCTLIO MOArOTOBNEHHOIO UCMbLITYeMoro obpasia ¢ yCTaHOBMEHHOW Harpy3kow nepes Havanom
UCNbITAHWUN.

B uenb nuTtaHusa ucnbiTyemoro o6pasua AosmkHel ObITb BKIOYEHbI NPUOOPLI ANA UBMEPEHWA SNeKTpuye-
CKOWi 3HEeprum 1 MOLLHOCTHU (C NMOTPELUHOCTLIO M3amepeHus He 6onee 1 %).

JomkeH ObITb YCTAHOBNEH aHEMOMETP B COOTBETCTBUU € 6.10.8.3.

M3amepeHusi noTpebnsieMoi SHeprum SOMKHbI PErMCTPUPOBATLCA HE PEXE YEM KaKable MATb MUHYT B Te-
YeHue BCEro BPEMEHMU UCMbITAHUI. [Ana onpeaeneHns MakcumansHOn NoTpebnaemMoi MOLLHOCTU N3MEPEHNUS
JOIMKHBI MPOBOAUTLCA NPU YacToTE He MeHee 1 U, B TeyeHne BCero BpEMEeHW UCTbITaHUA JOMKHA U3MEPATb-
Cs1 CKOPOCTb BeTpa (cornacHo 7.3.2, atan 1).

JaHHble n3MepeHuint NoTpebrnaemMoit SHEPrun U MOLLHOCTU AOIKHbI ObiTb OObEeANHEHLI B ABE PYNbl,
C aKTUBHbIM criexxeHnem n 6e3 cnexeHus. Mocne aroro Ans onpeAeneHus CPEAHEro YacoBoro norpebneHus
KaK CO CreXXeHueM, Tak u 0e3 crnexxeHus onpeaensiorcs cpeaHue 3HaYEHUs 3aperMCTpUPOBaHHbIX 3aMEpPOB
aHepruu. 3ateM oba 3TW 3HAYEHMSA YMHOXAIOTCSl HAa 12, U B NnpoToKon 3aHocATcs 12-yacoBoe norpebneHue
SMEKTPOSHEPTUU CO CrieXKeHUeM u 12-yacoBoe noTpedbneHne anekTposHeprum 6e3 crnexeHust.

SdhdhekTnBHOE 3HAUEHME MAKCUMArNbHOM MOTPEObnsAeMon MOLHOCTU AOMKHO ObiTb OnpeaeneHo Ans
obeux rpynn. B Tom cniyyae, ecnv UCnonb3yercs NUTaHUE NEPEMEHHOTO TOKA, B NPOTOKON Takke HE0OX0aUMO
BKIIOYMTb 3HAYEHUSA MAKCUMArbHON aKTUBHON NOTPeOnaeMol MOLLHOCTH ANns oBeux rpynn.

Takke B NPOTOKON UCNLITAHWI AOIMKHLI ObITh BKIOYEHBbI CPEeAHSAS CKOPOCTb BeTpa (cornacHo 7.3.2),
AaTbl UCNbITAHWIA U LLMPOTA MECTA, I1€ OHU NPOBEAEHbI.

7.6.3 OnpeperneHne BpeMeHU, NOTPEONEeHNs 3NEKTPO3IHEPIUM U NOTPeOsIAeMON MOLWHOCTU NpU
nepeBoze B WUTOPMOBOE MOJIOXKEeHue

Mepea HauanoM UCNbITaAHWS AOMKHbI ObITh BLINONHEHLI NOATOTOBKA UCMLITYEeMOro obpasua u dukcauus
€ro COCTOsIHMSA cornacHo TpebosaHusAM 7.6.2. B uenb nUTaHUA UCNbITyeMOro obpasua A0mkeH ObITb BKIIOYEH
npubop ANns U3MEPEHUsT ANEKTPUIECKOW SHEPrUM C NOrPELLUHOCTBLIO u3mepeHust He bonee 1 %. JomkHO ObiTb
yCTaHOBNEHO 060pyaoBaHME ANS M3MEPEHNA CKOPOCTU BETpa B cooTBETCTBUM C 6.10.8.3.

UcnbiTyeMblii 06pasel, NpuBoAAT B NOMNOXeEHUE, Haubonee yaaneHHoe OT YKa3aHHOro U3roToBUTENEM
LUTOPMOBOIO NonoxeHusi. Ha cucremy ynpasneHnus ucnoiryemoro obpasua nogaror curHan or Jarymka BeTpa
WM aHanNorMYHbIA €My B COOTBETCTBUU C PEKOMEHAALMSAMM M3TOTOBUTENS M HAbMNIOAAIOT 3a nepeMeLleHneM
obpasua. B MOMEHT BKkNIOYEHUA nepeBoga UCNbLITYyeMOro obpasua B LUTOPMOBOE MONOXEHWUE AOMKHbI Ha-
yaTbCsl U3MEepPEHUS NOTPEONAEMON SNEKTPOSHEPrUM U MOLLUHOCTU. Ecnu Ans BKMioYeHus pexxuma nepeBoga
uCnbITyeMoro obpasua B LUTOPMOBOE MONOXEHUE UCTIONb3YETCA CUrHaN aHEMOMETPa, TO ANs CO3[1aHus BETpa
C BbICOKOM CKOPOCTbIO MOXXHO UCNOMb30BaTh BEHTUISITOP UMM MHbIE CPEACTBA. B TeueHne Bcero BpeMeHu Uc-
NbITaHUS1 AOIMKHA U3MEPATLCA CKOPOCTb BETpa (cornacHo 7.3.2, atan 1).

Ecnu y ucnbityemoro o6pasua npeaycmoTpeHO HECKOSBKO LLTOPMOBBIX MOMOXEHWUH, TO M3MepPEHUs Npo-
BOAAT MEXAY ABYMS NONOXEHUAMU UCNbITYeMOro obpasua (pabouMm u 0AHUM U3 LITOPMOBBIX), YAANEHHLIMM
Apyra oT Apyra Ha MaKkCUManbHO BO3MOXHOE pacCTOSHUE.
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MamepeHuss pekoMeHAYEeTCS NMOBTOPUTL C Harpy3Koi MCMbITyemMoro odpasua, COOTBETCTBYIOLLEN CUIb-
HoMy BeTpy. B cucremax cnexenus 3a CoOnHUEM YacTo YCTaHaBNWBAETCA NMUTAHME OT PE3epPBHON aKKymy-
naTopHoi Gartapeun, AnA TOro 4Tobbl NPUBEAEHUE B LUTOPMOBOE MOSNIOKEHUE MOIMO ObiTb BLIMOMHEHO MpU
OTCYTCTBYIOLLEM MUTAHUM OT OCHOBHOIN CUCTEMbI 9NIEKTPOCHAOXEHNSA. MI3smMeperHus BpeMeHmn n notpednexHuns
SMEKTPOSHEPIMU NPU NPUBEAEHUN B LUTOPMOBOE MONOXEHUEe 6e3 Harpy3kn MOXET ObITb HEAOCTATOMHO ANA
onpeaeneHuss TpebyeMoii eMKOCTU pe3epBHOI akKyMynsiTOpHOW BaTtapeu. Harpyska Ans npoBeaeHus ucnbi-
TaHuii B 3TOM Crny4yae JormkHa ObiTb onpeaeneHa Ha OCHOBaHUM BbipaxeHust (3) (M. 7.7.2.2).

MakcumanbHbI MOMEHT, NPUIOXEHHLIA K KOO0 M3 O0CEeN BpaLLEHUs, AOMKEH PaccunTbIiBaTbCA ANs
CKOPOCTU BETPA, BbI3bIBAIOLLEN NPUBEAEHNE B LUTOPMOBOE MOMOXeHue, ysenuyeHHon B 1,1 pasa. Mockonbky
cyllecTByeT GOMbLUOK AMana3oH KOHCTPYKLMI CUCTEM criexeHus 3a ConHuem, cnocob npunoXKeHUs Takow
Harpy3ku JormkeH ObITb ykasaH usrortoputenem. OQHUM U3 BapUaHTOB ABNAETCA Pa3MELLEHNE TPY30B Ha HUX-
HeM Kpae yCTaHOBOYHOW KOHCTPYKLUW B BEPTUKAIIbHOM MOMOXEHWU W MEepemeLLeHne ee N3 BEPTUKanNbHOro
B rOPU3OHTAsIbHOE MOSIOXKEHUE. XOTA B STOM CIly4ae MOMEHT MPuW BPaLLEHUN BOKPYr OCU U3MEHAETCH, TaKown
BapuWaHT SIBNAETCA NPOCTbIM U HELOPOTrUM CrIOCOBOM MPUMNOXKEHNSA HArPy3KK.

Bpewmsi, HeoBxoaumoe Ans npuBeaeHWs UCbITyemoro obpasua B LUTOPMOBOE MOMOXKEHWe, n notpebne-
HWe SNEKTPOIHEPTUM 3@ STO BPEMS 3aHOCHAT B MPOTOKON UCMbITAHMIA. B NpOTOKON UCNBITAHUI Takke 3aHOCAT
CPEOHIO CKOPOCTb BETPA 32 BPEMS MPUBEAEHUS B LUTOPMOBOE MOMOXEHWE, MaKCUMAarbHYH MOLLHOCTb U,
ecnu TpebyeTca, MakCUMarnbHY aKTUBHYIO MOLLHOCTb.

7.7 MexaHu4yecKue UCNbITaHUA

7.7.1 OOwue NnonoxeHusa

MexaHuyeckue WUCMbITAaHUSA XapakTEpPU3YHT OTAENbHbIE MeXaHMJeckne CBOMCTBA WUCMbITYeMOro 06-
pasua. Bcrneacresme He3aBUMCUMOCTM HEKOTOPBIX KOMMOHEHTOB CUCTEM criexeHus 3a COrHUeM, C KOTOPbIMK
NPOBOAATCA MEXAHUYECKME UCTbITAHUSA, AN COOTBETCTBMA HACTOSILLEMY CTaHAAapPTy NOBTOPHOE NpoBefeHue
ucnbiTaHuit TpebyeTcs He Ansi BCEX M3MEHEHNI KOHCTPYKLMU. Heobx0aMMOCTb NOBTOPHBIX UCTILITAHUWA ANA
KOHKPETHOro UCNbITaHMA yKazaHa B COOTBETCTBYIOLLEM noapasaene.

McnbiTanna no 7.7.3 u 7.7.4 moryT GbITb BbINOMHEHBI O4HO 38 APYIUM.

[0 1 nocne BbINOMHEHUS UCMIbITAHWUM NO 7.7.3 1 7.7.4 NpOBOASAT UCNbITAHWE HA NOBTOPAEMOCTb HaBeae-
HUA NO 7.4 UNK UCNbITaHWE MO OnNpeAeneHnuto TOYHOCTU criexenus no 7.3. Ucnbitaine no 7.4 npeanovtutenb-
HO, KPOME Crnydaes, Korga OHO HEMPUMEHUMO (CM. 7.4).

Ecnun ucnbitanna no 7.7.3 n 7.7.4 BbINOMHAIOT OAHO 3a APYrUM, UCnNbiTaHue no 7.4 unu 7.3 nposoaAT
nepeg nepebIM U3 HUX U MOCNE BTOPOrO.

McnbiTaHnst Ans 0fiHOOCHBIX CUCTEM CIEXXeHUs 3@ CONMHLIEM BbINONHSAOT OTHOCUTENBHO OAHON OCH.

7.7.2 OnpeneneHve KpPyTUITIbHOM XECTKOCTU, MeXaHUYECKOro CMelleHuA, MOMEHTa npueoaa U
modgTa

7.7.2.1 HazHayeHune ucnbitaHum

McnbiTaHne No NnpoBepke KPYTUILHOW XXECTKOCTM 3aKMIOYaETCs B U3MEPEHUN YITIOBOTO CMELLEeHUA Npu
NPUNOXEHHLIX MOMEHTAX ANA KaXaoW OCK BpalleHusi ucnbiryemoro obpasuya. McnbiTaHme makCuManbHbIM
NPUNOXXEHHBIM MOMEHTOM C BKSIIOYEHHLIM W OTKIMIOYEHHbIM MPUBOAOM CRYXUT ANA NPOBEPKU TOro, YTO B
TPAHCMUCCUW HE NPOUCXOAUT 0OPATHOrO NPOKPYYMBAHUS UINM CMELLIEHUS, @ TAKXE NPOBEPKU TOTO, YTO KPYTS-
LM MOMEHT NPUBOAA AOCTATOMEH ANA NepeMELLEHUs UCTIbITYeMOro obpasiLja npyu BETPOBOW Harpys3ke.

MakcumMarnbHble NPUKNAabIBAEMbIE MOMEHTbI ANl AaHHbIX UCMbITAHUA PAcCYMTBLIBAIOTCA Tak, YTOObI
npeactaBuTbk paGoune ycnosus, 06pasylolmecs Nnpu BETPOBOM Harpyske. MNpuknaabiBaeMblii B UCNBITAHUAX
MOMEHT U3MEHAETCA OT HYNA A0 MakCUMyMa C NOCTOSIHHOW CKOPOCTbIO, MOSTOMY B pe3ynbrarte UCnbITaHuh
OyayT Takke NONy4YeHbl AaHHbIE O NtogTe.

McnbiTaHua MoryT GbiTb NPOBEAEHbI KaK B HATYPHbIX YCNOBUAX, TAK U B NOMELLEHUM.

Mpeanonaraercsa, 4To pe3ynbTaThl HACTOALUMX UCTILITAHUMA 3aBUCAT OT KOMMOHEHTOB TPAHCMUCCUU Y
He 3aBUCAT OT 3NEKTPOHHOW CUCTEeMbl ynpasneHusa. Ecnu kakme-nmbo KOMMOHEHTbI TPAHCMUCCUMN Obinu n3-
MEHEHbI, ANA NOATBEPXAEHUA COOTBETCTBUA HACTOSILLIEMY CTAHAAPTY UCMbLITAHUS A0MKHbI ObITb NPOBEAEHDI
NOBTOPHO.

[nsa »eCTko COeAUHEHHON rpynnbl CUCTEM CnexeHust 3a COMHLEM AAHHbIE UCTILITAHUA HE ABNSAIOTCA
0bsa3arenbHbIMU, MOCKONbKY 3TU UCMBITAHUA HE PACCYMTaHbl HA CUCTEMY TaKOI CNOXHOCTU. BmecTo 3toro
pekoMeHAayeTcs, YToObl U3roTOBUTENb TaKOM XXECTKOM rpynnbl CUCTEM CREXeHust 3@ ConHuem NpeanoXxun
ucnbITarenbHOW OpraHu3aumMm CBOIO NporpamMMmy ucnbiTaHui. B cnyyae, koraa Takas nporpamma BbiNOSIHEHA,
pe3ynbrarbl 3TOr0 BapMaHTa UCNbLITAHWI A0MKHbI OblTb BHECEHbI B MPOTOKO UCTLITAHUN.
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11.2.2 YpOBHU Harpysku

Hanbonee BepoATHO, YTO MakCUMasibHble MOMEHTbI, NPUI0XEHHbIE K OCAM UCMbITyeMoro obpasua, Bo3-
HWMKaIOT NoA, BO3AeNCTBUEM BETPOBON Harpysku, NO3TOMY MCMbITaHWe NPOBOAAT CTPEMS YPOBHAMU Harpysku,
COOTBETCTBYIOLLMMMN TPEM BETPOBbLIM YC/IOBUAM:

- BeTep Co cKopocTbio 10 m/c;

- LUTOPMOBOI BeTep CO CKOPOCThbIO, yKa3aHHOW U3roToBUTENIEM B TEXHUYECKOW AOKYMEHTaLUN UCTbITY-
emoro o6pasua;

- BeTep CO CKOPOCTbI0, MpeBbillatlleil B 1,1 pasa CKOpOCTb LUTOPMOBOrO BETPA, YKa3aHHy M3roToBu-
Tenem.

KoadhpmumeHt 1,1 3agaetca 4na yyeta 10ro, 4To Npv NpUBEAEHUN B LUTOPMOBOE MOJIOXEHWE UCTbITYe-
Mblli 06paseL, MOXeT UCMbITbiBaTb 60Nee CunbHbIE NOPbIBbI BETPA.

Ecnu ana venbiTyemoro o6pasua He npefycMOTPEHO LUTOPMOBOE MNOJIOXEeHNe, BMECTO CKOPOCTU BETPa,
npy KOTOPOI HauYvMHaeTCs NepeBof UCMbITYeMOro obpasua B LUTOPMOBOE MOJSIOXKEHWE, credyeT UCMno/b30oBaThb
MaKcumasibHyH OonyCcTUMYH0 paboyyto CKOpoCTb BeTpa. Ecnv makcumanbHasa gonyctumasn paboyas cCKopocTb
BETPa B TEXHNYECKOIM AOKYMEHTAaLMM UCTbITyeMoro obpasua He ykaszaHa, BMeCTO LUTOPMOBOI CKOPOCTW BeTpa
cnepyeT UCnosb3oBaTb CKOPOCTb BeTpa 40 wm/c.

MakcMmanbHbIii NpriknagbiBaemMblii MOMEHT M, H M, COOTBETCTBYIOLLMIA KaXA0l CKOPOCTM BeTpa, pac-
CUMTLIBAETCS MO BblPaKEHNIO:

M = 0,5CMp v 2Smex L, 3)
rope CM - — 6e3pa3mepHbllii K03 MLMEHT MOMEHTA AN151 AaHHOW CKOpPOCTW BETPA,
p — NNOTHOCTb BO3ayxa (NpuUHMMaeTcst paBHoin 1,225 kr/m3);
% — CKOPOCTb BETpa Ha OCY BpalleHus, paccyMTaHHas no BbipaxeHuto (1) (cm. 6.10.8.3), mic;
Smex — MakcumMasnbHaa naowanb YCTaHOBEHHOro 060pyi0BaHus, M2;
L — XapakTepucTmyeckas 4iMHa YCTaHOBOYHON KOHCTPYKUUW, KOTOpas COOTBETCTBYET Hanpas/ieHNo

NpVKNaabIBAEMOr0 MOMEHTA, M.

Ha pucyHke 11a) npvBegeH BuA CO0KY MCMbITyEMOro o6pasua v nokasaHo onpefeneHve XxapakTepucTu-
YecKoii ANMHLI A1 MOMEHTA, NMPUKIaAbIBAEMOro K 3eHUTaIbHOM OCW BpalleHusl, Ha pucyHke 11b) npvBeaeH
B CBEpXy WCMbITyeMoro o6pasiia M nokasaHo onpefenieHne XapakTepucTUYeckol ANUHbI A1 MOMEHTa,
NpVKNaabIBaeMoro K asuMyTasibHO oCK BpalleHus.

3HaueHuna koappuumeHtTa Cm onpeaensioT no o4HOMY U3 CrefyloLmMx BapuaHToB:

a) KoathpmumeHTbl MOMEHTa onpefenseT CTOPOHHSIS aspofuHamuuyeckas nabopatopus Mo AaHHbIM
3P0 MHAMUYECKOTO AABNEHNS MPU UCMLITAHUAX MACLUTa6HOM MOAENN UCTLITYEMOro 06pasya;

a) [/ 3eHNTarTbHOM ocK b) Ans asumyTasbHoi ocu

PrcyHok 11 — OnpegeneHve xapakTepucTuyeckoi AnnHel [0603HaYeHNs 13 BbipaxeHus (3)]

b) KoadhpmumneHTbl MOMeEHTa onpefenseT CTOPOHHAS TeXHUYecKass opraHnsauuns no faHHbIM HaTypHbIX
UCMbITaHWNI HA OCHOBE M3MEPEHUI AaBNeHNs B psife TOYeK MOBEPXHOCTW MCMbITYyeMOoro o6pasua, Ha KoTopoii
ycTaHaB/MBalTCA (POTO3NEKTPUYECKMe MoAaynun. [ns Toro Yytobbl Npu pacyeTe KoapduuneHToB CM UCMOoNb-
30BaHHble 3Ha4YeHNs AaBieHns 6bi11M 060CHOBAHbI, OHW AO/MKHbI ObITb NOMYYEHbI C YacTOTON He meHee 10 I,
Hanpumep, ana onpeaenexHns KoaUUNEHTOB MOMEHTA MOXET ObiTb MCMO/b30BaHa NPOBEPEHHas Mo AaH-
HbIM HaTYypPHbIX UCNbITAHWI pacyeTHasa rnapoguHaMmyeckas Mogeslb CTOPOHHEN opraHusaumm;

c) B cnyyae, korga ucnblTaHUsi CTOPOHHEN OpraHusaunein He NPoOBOAUANCH, 3HAYEHUS KO3uumeHTa
CM NS faHHbIX UCMbITaHWIA oNpeaensioT Ucxoas u3 crefyowmux TpeboBaHuii:

- CM He meHee yeM 0,25 415 pasnyHbIX NONOXKEHWI UCTbITYEMOro obpasua;

- Cm He meHee yeMm 0,08 ansa ncnbityemoro oépasua B ropr3oHTa/IbHOM LUTOPMOBOM MOJIOXEHUN.
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Ana ucnbiTyembix 06pasyos, NCCNEA0BAHNE BETPOBOIN HArpy3kU KOTOPLIX CTOPOHHEN OpraHu3auuen He
NPOBOAMNOCH, NPU AAHHbLIX UCMILITAHNAX PEKOMEHAYETCA NPUHATL 3HaueHus Cy, He meHee 0,5.

BapumaHT a) paccmarpuBaerca kak 6onee npegnovTuTenbHbIi, YeM BapuaHT 0), a BapuaHT b) paccma-
TpuBaeTcs kak 6onee npeanoYTUTENbHbBIW, YEM BapUaHT C).

Ecnun koachchnumeHt Gy, onpeaeneH no BapuanTy a) unu b), B conpoBoaUTENbHOM AOKYMEHTALMM K nC-
nbITyeMomy 06pasty A0MmKHbI GbiTb ykasaHbl BAPUAHT, C NOMOLLIO KOTOPOro Obin nonyyeH koadduumeHt Gy,
¥ PEKBU3UTBLI OPraHu3auuu.

Ecnu koadhpuumeHT onpeaeneH no sapuaHTy a) unu b), B AaHHbLIX CTOPOHHEN OpraHv3auun AOIDKHO
ObITb YKa3aHO, YTO UCMbITYEMbI O6pa3eL, NPOLLEN UCMbITAHUS C NPUPALLEHUSIMU MO BCEMY AMana3oHy Bpa-
LLEHMA NO 3eHuTansHoi ocu n 90° B AnanasoHe No asMmyTanbHON ocu ((PpPOHTaNbHbLIA BUA B OHOM KpaWHEM
NONOXEHUN U GOKOBON BUA B APYTOM KpalHEM MOrnoXeHuu). Ecnu LITOpMOBBLIM NMOMOXEHUEM UCTILITYEMOTO
obpasua ABNAETCH ropu3oHTanbLHOE NonoxeHne, k0ahdULUUEHT MOMEHTA B LUTOPMOBOM MOJIOXXEHUM, NOAY-
YEHHbIN NO AaHHLIM a3POANHAMWYECKUX UCMLITAHWUIA CTOPOHHEW OpPraHn3aLum UM AaHHbLIM UCTILITAHUI B Ha-
TYPHbIX YCNOBUSIX, OIDKEH OTHOCUTBLCS K MOMOXKEHUIO UCTILITYEMOro 06pa3La, OTKIIOHEHHOMY OT FOPU3OHTanNu
Ha 10°. 3TO OTKNOHEHWE OT rOPU3OHTANM YYUTLIBAET TOT (PAKT, YTO B peanbHbIX YCIOBUSX BETPOBOW NOTOK
OTNMYAETCA OT ropU3OHTanNbLHOro. [Ana cnyyas, Korga AaHHbIE a9POAUHAMUYECKUX UCTILITAHWIA UMW AAaHHbIE
UCMbITAHUIA B HATYPHbLIX YCNOBUAX ObINM NOMyYeHbl HE ANA YKa3aHHOTO OTKNOoHeHuA 10°, a ans psaa yrnoe B
okpecTHocTu 10°, 3HaYeHune Ko3adULMEHTA MOMEHTA AN LUTOPMOBOTO MOSNIOXKEHUS MOXET ObITb paCCHUTAHO
no METoAY MHTEPNONALUN.

[aHHble a3poaMHaMUYECKNX UCTIbITAHUI OTAESbHO CTOALLUX CUCTEM crexeHus 3a CONHUEM ¢ kBaapar-
HOVi MOBEPXHOCTLIO ANt YCTaHABMMBAEMOro 000pYy/A0BaHMSA NOKa3bIBAIOT, YTO MaKCMMasibHble 3HaYeHns Cy
AnA MOMEHTa Nno 3eHuTanbHOW ocu Moryt gocruratb 0,6, a no asumyranbHon ocu — 0,7. MOCKONbKY Ha-
CTOSILMI CTAHAAPT PacnpoOCTPaHAETCA HA LUMPOKUIA KPYr CUCTEM cnexeHust 3a COMHUEM, MOXHO OXuaaTh,
41O KO3hPULMEHTBI MOMEHTA Cy,; 4acTo ByayT MMETb 3HaYEHWUs1 3Ha4YUTENbLHO Hke 0,7, YTo 0BYCNOBNEHO
onTMMusaumen KOHCTPYKUUI cucteM crexxeHus 3a ConHueM, KoTopas HanpasneHa Ha CHUKEHNe BETPOBON
Harpysku. 3a cHeT Takmx PakTopoB, Kak U3MEHEHWE Npodunsa ycTaHaBNMBaemMoro 060pyaoBaHus, BbICOTa CU-
CTeMbI cnexeHus 3a ConHueM, pasMeLleHne CUCTEM cnexeHus 3a ConHuem paaamMu, paspexeHHoe pasme-
LLeHWe ycTaHaBn1Baemoro o6opyaoBaHUsA U NPUMEHEHUE CNeLManbHbIX KOHCTPYKLMOHHBIX KOMMNOHEHTOB ANA
6opbObl C BETPOBOI HArpy3Koi, 3Ha4eHUs! KOIPPULMEHTOB MOMEHTA Cyy MOTYT ObITb 3HAYUTENBHO YMEHbLLE-
Hbl. Hanpumep, ans cucrem cnexeHusa 3a CONHUEM C XKECTKOW rpynnoBOi CBA3bIO 3HaYeHue KOI(PPULMEHTOB
MomMeHTa Cy; MOXET BbITb YMEHbLLUEHO B 1ECATL pas, NOCKOMNbKY CKOPOCTL BETPA N0 NEPUMETPY rpynibl UCMbI-
TYEMbIX O6pa3L|0B MOXKET 3HAYUTENbHO OTNMN4YaTbCA OT CKOPOCTU BHYTPU rpynmnbl, XOTA BCE CUCTEMbI CINEXXEHUA
3a ConHuUemMm rpynnbl UMEKOT 00LLYI0 CUCTEMY NPUBOAA.

7.7.2.3 MNoaroToBka ucnbiTyembix 06pasLoB

3TU UCNbITAHUA NPeaHa3HAY€EHbI TONbKO AMNA NPOBEPKU XapakTEPUCTUK TPAHCMUCCUU, MOITOMY OHU MO-
ryT 6bITb NPOBeAEHbI €3 yCTaHaBNMMBAEMOIO Ha UCMbITyeMOM 00pa3ue o6opyaoBaHus U oyHaaMeHTa.

TpaHcMUCCHs JoIpKHA ObITb YCTAHOBMNEHA TakK, YTOObLI Bb1NI0 BO3MOXHO NPUIIOXKEHUE MOMEHTA K 06enm
OCSIM BpaLLeHus.

Ha ka)kgov 1n3 ocelt BpaweHnsa A0MKHbl ObiTb YCTAHOBMNEHbLI NOAXOASALUME AATUYMKM, obecneunBatome
n3MepeHmne yrnosoro CMeLleHus (TOHHOCTb AaT4UKoB OTHOCUTENTbHO MUHUMAJILHOIO U MAKCUManbHOIO yrno-
BbIX CMELLEHMWI AOMKHA ObITb yka3aHa B NPOTOKONE UCMLITAHWNA).

7.7.2.4 TpoBepKa KPYTUIBHOW XECTKOCTH

1) UcnbiTyeMelli 06pa3ew, noaroTasnMBatoT B COOTBETCTBUM € 7.7.2.3.

2) B TeyeHmne 04HON MUHYTBI K K2XO0M U3 0CEel BpaLLEHMA NPUKNaAbLIBAOT HArpy3Ky, PABHOMEPHO MEHS-
IOLLYOCS OT HYNSA A0 MakCMmasibHOro pac4eTHOro MOMEHTA NEPBOr0 YPOBHA Harpy3sku, ykasaHHoro B 7.7.2.2,
C CyMMapHbIM ycunuem, 6nunskum Kk Hynto. Ha pucyHke 12 nokasaH npumep Harpy3sku, NPUNOXEHHOW K 3eHu-
TanbHOI OCu.

Mo pOCTMXEHUN MAKCUMANbBHON HArpy3ku C TOM e CKOPOCTbIO YMEHbLUIAIOT MOMEHT [10 HYNS.

AHarNorMYHoO NPUKNaALIBaIOT MOMEHT B MPOTUBONOSIOXKHOM HaMpPaBNeHUn BPaLLEHUs.

B TeyeHune BCEro BpeMEeHU NPUNOKEHUA HArpy3Kku PErMCTPUPYIOT 3HAYEHUSI MOMEHTA U YITIOBOTO CMeLLe-
HUSI C PABHOMEPHbIM LLIArom MoMeHTa B 10 % OT 3HaYeHMs MaKkCuMasibHOro MOMEHTA.

3) MoBTOpAIOT 31an 2) HEe MeHee Tpex pas.

MpoBOAAT BU3yanbHbIN KOHTPOMb M OLIEHMBAIOT YINOBOE CMELLEeHUe 0 1 nocrne HarpyxeHus. Ecnu no-
ABUNUCL BMAMMbIE (DYHKLIMOHAMNbHbLIE NOBPEXAEHUA WWUNKU NOKA3aHMsi B KaKOM-NMbO TOYke U3MepeHust oT-
nuyatorca Gonee yem Ha 5 %, uCnbITaHMA NPEKPaLWAaloT U UCNbITYEMbIN 0OpaseL, CYUTAIOT HE BblAEPKABLUMM
UCNbITaHUA.
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Jatyuk yrnosoro
cMelleHuns

PucyHok 12 — lMpuMep Harpysku, NPUIOXKEHHON K3eHUTasIbHOW OcK

4) MoBTopsitOT 3Tanbl 2) u 3) 415 BTOPOrO YPOBHSI Harpysku, ykasaHHOro B 7.7.2.2, 3aTeM NOBTOPSOT
aTtanbl 2) u 3) ANsi TPETbEro YPOBHS Harpysku.

5) MpoBOAAT BU3yasibHbIA KOHTPO/b W OLEHUBAKT YINIOBOE CMELLEHWE [0 W NOCNe HarpyxeHusi. Ecnu
NOSIBUINCH BUAMMbIE (DYHKLMOHASIbHLIE MOBPEXAEHWUS W/MN NMOKa3aHWsi B KaKoW-MG0 TOUKE U3MEPEHUS OT-
nuyaroTcs 6osee Yem Ha 5 %, UCMbITYEMbIA 06pa3el, cUMTaloT He BblAEPXABLUMM UCMbITAHNS.

7.7.2.5 Onpegenexuve niogta

Ha pucyHke 13 npvBefieH naeanm3vpoBaHHbIiA rpaduk 3aBUCUMOCTHY YI/IOBOTO CMELLEHUST OT NPUIOXKEH-
HOrO MOMEHTa A/11 BETPOBOW Harpysku B 06bIYHbIX paboymx yCnoBusix.

PucyHok 13 nokasbiBaeT fBa acnekta W3MEPEHUS 3aBUCHMOCTU YI/IOBOTO CMELLEHWS OT NMPUIOXEHHOTO
MOMeHTa. Bo-nepBbIX, TO YTO O6bIYHO NpY NEPEXOLE OT YBE/UUYEHUS K YMEHbLUIEHUIO MOMEHTA MPUCYTCTBYET
HeKOTOpbI/ rmcTepesnc. Bo-BTOpbIX, Ha rpacdvke YeTKO BUAHO U3MEHEHMEe HakK/oHa KpUBOL Mpu BO3pacTaHuu
MOMEHTa OT OYeHb HU3KOro K CPefHEeMy YPOBHIO, YTO OOYC/I0B/IEHO /IIOQITOM KOHCTPYKLUN.

PucyHok 13 — 3aBMCUMOCTbL Yr/I0BOTO CMELLIEHNS OT MOMEHTA,
MPUNOXEHHOTO K OCU BpaLLeHns
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Ecnu Ha rpadhuke, NOCTPOEHHOM ANA UCTILITYEMOro obpasLa npu NpoBEAEHUU UCNILITAHUN NO 7.7.2, YeT-
KO (Kak Ha pucyHke 13) BUAHO U3MEHEHUE HaKNOHa, NMiodT pacCYUTLIBAETCH Kak cCpeaHee BENUYUH YINoBOro
CMELLEeHUs B TOYKaX, [4e NPOUCXOAUT U3MEHEHWUE HAKMOHa ANS TPEX U3MEPEHUIA C MOMEHTOM, COOTBETCTBY-
oMM ckopocTu BeTpa 10 m/c. B npuBegeHHOM npumepe HaknoH MeHseTcs npuMepHo npu + 0,01°, u, cnego-
BaTernbHO, 3Ha4eHune niodra cocraensaet + 0,01°.

B cnyyae, koraa HakmoH MeHSeTCsl MOCTENEHHO, NIOMT CrneayeT pacCUUTLIBATb KaKk cCpeaHee 3HaYeHue
YrroBOro CMeLLeHUs ANsi MOMEHTOB, KOTOPbIE paBHbl £ 20 % OT MakcumarnbHOro MOMEHTa, COOTBETCTBYIOLLE-
ro ckopoctu Berpa 10 m/c.

Ecnu 3HavyeHus nodTa no KaXxaoMy HanpaeneHuo BPaLeHUs 3HAUUTENbHO OTNNYAIOTCA, TOrAa B TeX-
HWYECKOM JOKYMEHTALMM U NPOTOKONE UCTbITAHUIA JOMKHbI ObITb NPUBEAEHLI 3HAYEHUA Nod)Ta OTAENLHO ANS
Ka)xgoro HanpasneHusa BpaLLleHus.

B cnyyae, korga npu nepexoge oT MakKCUMarnbHOro OTPULIATENbHOIO K MaKCUMarbHOMY MOSIOKUTENbHO-
MY NPUNOXKEHHOMY MOMEHTY U3MEHEHUA HAKITOHA KPUBOW HE MPoncxoauT, NiodT B TEXHUYECKOW JOKYMEHTA-
LMK yKa3bIBAETCS Kak HEOOHapY>KMBAEMbIN.

7.7.2.6 OnpegeneHne CMeLLEHUsa 0Cein U KpyTSLLero MOMeHTa npusoaa

XapakTepucTukn «0TCYTCTBUE CMELLIEHUS OCeN» U «40CTaTO4HbIA MOMEHT CUCTEMbI MPUBOAA» Onpeae-
NAT NPU TPETLEM YPOBHE HArpy3Ku.

C ucnbiTbiBAEMbBIMKU 06pasLamMu, NpoLleaLWMMN UcnbiTaHne no 7.7.2.4 unu ¢ NOAroTOBNEHHbLIMU B COOT-
BETCTBUM C 7.7.2.3, NOCNeA0BaTENbHO BbIMOMHAOT CrneayLue aransi.

1) K ocaim BpaLLeHns NpuknaabiBaoT Harpy3ky, PaBHOMEPHO MEHSIIOLLYIOCS OT Hymns A0 MakCUMarbHOro
pPacyEeTHOr0 MOMEHTA TPETLErO0 YPOBHSA HArpy3ku, ykasaHHOro B 7.7.2.2, ¢ CyMMapHbIM ycunuem, 6nuskum K
HYI0.

2) Mo AOCTUXKEHUU MaKCUMANbHOMO Pac4ETHOr0O MOMEHTa NOAAEPKMBAIOT €ro Ha NOCTOSAHHOM YPOBHE
He MeHee YeM 1 MUH., U3MEepPSAS B TEYEHME 3TOr0 BPEMEHU YITIOBOE CMELLEHME.

3) OueHunBaloT NnokasaHWsi 4aT4YUKOB.

Ecnu noa ykasaHHON NMOCTOSIHHON Harpy3Kol yrmoBOE CMeLUeHne U3MeEHseTcA He bonee yeM Ha 10 %,
CYMTAIOT, YTO MEXAHUYECKOE CMELLIEHNE B TPAHCMUCCUM OTCYTCTBYET.

4) CoxpaHss NOCTOAHHON MaKCUMasibHbIi YPOBEHb MOMEHTA, MPUIOXKEHHOIO K UCMLITYEMOI OCU, Npu-
BOAAT €€ B pexum 06bI4HOro paboyero nepeMeLLeHns NpoTuB NPUNOXXEHHOro MOMeHTa. lMNepemeLleHne npo-
BOAAT B TeyeHue He meHee 30 ¢, usmepss npu 3TOM CKOPOCTb BpaLLEHNA OCU.

Ecnu npu ucnbitaHum B npogornkeHne 30 ¢ ocb 6€3 0CTaHOBKM BbINOMHAET BPaLLEHNE CO CKOPOCTbIO He
MeHee 50 % oT 06bl4HOM pabouer CKOPOCTU, CHUTALOT, YTO KPYTALLMIA MOMEHT MEXaHU3M NPUBOAA A0CTaTOMEH
ansa paboTbl Npu pacHETHON BETPOBOM Harpy3ske.

7.7.2.7 OueHka pe3ynsratoB UCTbITaHUA

PacnonoxeHue AaTYMKOB CMELLEHWI N TOYEK NPUNOXEHWUA Harpy3ku AOIMKHO ObiTb NONHOCTLIO Npes-
cTaBneHo ¢potorpadusmMm u cxemamu. B npoTokon ucnbiTaHWin AOMKHLI GbITb BHECEHBI TOYHOCTb U3MEpU-
TenbHOro 06opya0BaHUsA U BCA AOKYMEHTaLMsA, OTHOCALLAACA K 060pyaoBaHUIO, UCMONb3OBAHHOMY ANS NPo-
BeZIEHUs Harpy>xeHusi. B npoTokon ucnbitaHuii 40mkHb! ObITb BHECEHBI NPUKNAAbIBAEMbIE MOMEHTbI, CKOPOCTb
BETpa, AN KOTOPOW KaXKablii MOMEHT onpeAeneH, MakCumarnbHas nnowaab YCTaHOBIIEHHOTO 060pyaoBaHus
M XapaKkTepucTuyeckasl AnuHa yCTaHOBOYHOM KOHCTPYKUMKU. B NpOTOKON MCNbITaHMIA AOIDKHBI ObiTh BKIOYEHDI
rpacouku 3aBUCUMOCTEN YINOBOTO CMELLEHUA OT NPUNOXEHHOr0 MOMEHTAa ANS TPeX BapMaHTOB Harpy3okK, pac-
CUUTAHHbIX NO 3aaHHbLIM CKOPOCTSAIM BETPA, a Takke 3HavYeHue(s) niodra, AaHHbIe M3MEepeHun no 7.7.2.6 un
OLIEHKA NOSNYYEHHbIX pe3ynbTaToB.

McnbiTaHHble 06pa3ubl CHUTAIOT BbIAEPXKABLUMMU UCTILITAHUA, €CK:

- OANA KaXXA0N TOYKM U3MEPEHUI YITIOBOE CMELLEHWE A0 HArpy>XeHUa oTnnyaerca He Bornee Yem Ha 5 %
OT YrNOBOr0 CMeLLEeHUA NOCne HarpyeHus (Kkoraa TPaHCMUCCUA BLIKMIOHYEHA);

- NO AaHHLIM U3MepeHun 7.7.2.6 MexaHU4ecKkoe CMeLLieHne OTCYTCTBYET,

- MEXaHW3M NpuBoAa CrocobeH BbINONMHATL 3a4aHHOE BpaLLeHue ocel NP MakCMMarnbHOM YPOBHE Ha-
rpysku (cm. 7.7.2.6).

7.7.3 UcnbiTaHuAa Ha Nporu6 noa AeiMcTBUEM CTaTUYECKOWN Harpy3ku

7.7.3.1 HazHayeHue ucnbiTaHumn

WcnbiTaHus npeaHasHaveHbl Ans BbisiBNeHns o6wmux npo6nem KOHCTPYKLMKU U MPOBEPKN YCTOMYMBOCTH
K CTaTMMECKMM Harpy3kam BbiOpaHHOro BapuaHTa obueli KOHCTpyKUuuM obpasua.

McnbiTaHue No3BONSET OLEHUTL TMOKOCTb KOHCTPYKLUMW UCNBITYEMOro obpasua kak MUHUMYM Npu AByX
BapuaHTax CTaTu4eckow Harpysku.
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3T0 ucnbITaHve He siBNseTcs 0653aTeflbHbIM. BapnaHTbl HarpyXeHus B aHHbIX UCMbITaHUSAX B O6LLEM
c/lyvae xapakTepusyoT nosegeHne cuctemMbl crexeHus 3a Cos/THLEM B pa3/INYHbIX YC/IOBUAX CTATUYECKUX Ha-
rPY30K NPV HOPMasbHbIX YCNOBUSAX OKPYXatoLein cpefbl. YCTaHOB/EHHbIE BapuaHTbl HArpy>XeHus paccMmaTpu-
BalOTCA Kak OTHOCUTE/NbHO SiIerkne No CPaBHEHUIO C BETPOBOI ¥ CHErOBOWN Harpyskamu, KOTOPbIM UCMbITYeMbli
o6paseL, MOXeT NOABEPrHYTLCHA B peasibHbIX YCN0BUAX OKpyxatowel cpepbl. MpumMeHsieMble B UCNbITaHUAX
Harpysku He npegnonaratoT o6pa3oBaHne NOCTOAHHOWN AedhopManun KOHCTPYKLMK.

Pe3ynbTatbl UCMbITaHWA ANS YCTAHOBAEHHbLIX BApNaHTOB Harpy>XeHMs MOryT 6biTb UCMOb30BaHbl AN
MPOrHo3a 3HayeHuii mapameTpOB U OLIEHKV COXpaHeHns paboToCcnoCOBGHOCTY B Pa3/IMYHbIX YCIIOBUSX OKpYXa-
loLLeit cpefpl, TakMX Kak BeTep, CHer unu obnefeHeHue.

Mporn6 nop ctaTMyeckoil Harpy3skoi 3aBMCUT TOMILKO OT 3/1IEMEHTOB KOHCTPYKLMU UCMbITyeMOro obpasua
(YCTaHOBOYHOI KOHCTPYKLUW, ONOP UT. M.), NO3TOMY AaHHbIE UCMbITAHUA AO/MKHbI ObITb MPOBEAEHbI MOBTOPHO,
TONbKO €CNN BblN U3MEHEHBI YKa3aHHble 3/1IEMEHTbI.

7.7.3.2 Pa3melleHne faTynkoB

Ha ycTaHOBOUYHOI KOHCTPYKUMM MCMbITyEMOro obpasua AO/HKHO ObiTb YCTAHOBIEHO HE MEHee BOCbMU
[aTyunkoB nornbos. BbIGOp MecT pasmMelleHns AaTYMKOB NPOBOAAT B TEX 30HaAX, ANA KOTOpbIX Haubonee Be-
POATHO BO3HWMKHOBEHME MPOrMOGOB MOA Harpy3koii, a BbIGOp TUNa AaTynka NPoBOASAT € yueToMm Haubonee noa-
Xo4sLero ana Hero mecta. Ha pucyHke 14 npusefieH npumep Takoro pasMeLleHns AatyvkoBs. 15 npocToThl
1306paXeHns Ha puUCyHKe 14 npuBefeHa KOHCTPYKUWS Ha O4HOI onope.

4

PurcyHok 14 — Mpumep pacnonoXxeHus ToHek N3MepeHns Npornbos

Ana nobbix cuctem cnexeHns 3a CoMHLEeM OCHOBHbIE TOYKM pasMeLLeHUsa 4aTYMKOB AO/HKHbI HAaX0ANTbCSA
KakK MOXHO 6/vxe K NI0CKOCTW, Ha KOTOPOI HEeNocpeACTBEHHO YCTaHaB/IMBAKOTCA (POTO3NEKTPUYECKME MOAYSIN.
Toukn 1, 3, 4 1 6 AO/MKHBI HAXOAUTLCA B yrnax Wiy 6biTb YETbIPbMA CUMMETPUYHBIMU TOYKaMU MO BHELUHEMY
nepuMeTpy yCTaHOBOYHOWM KOHCTPYKUMKU. TOYkM 2, 5, 7 1 8 fOMKHbI ObITb paBHO pasHeceHbl BAO/b OCHOBHON Ocu
NN OCell YCTaHOBOYHOM KOHCTPYKUMW. B TOM cryyae, korga KOHCTPYKLMS UCMbITyemMoro obpasua cMMmMeTpuyHa
no BCeM HanpasieHusM (kak Ha pucyHke 14), MUHVMMasbHOe KOMMYEeCTBO AaT4MKOB MpornboB MOXeT ObiTb CO-
KpaLleHOo C BOCbMM [0 YeTbIpeX. B ykazaHHOM npumepe namepeHue npornbos B Toukax 4, 5, 6 1 8 He TpebyeTcs,
NOCKOJIbKY €ro pesynbTarbl OyayT npakTUuyecku coBnagaTb C pesynbratamvm usmepeHuii B Toukax 1,2, 3 n 7.

7.7.3.3 BapwuaHTbl NPUNOXKEHNA Harpy3sku

Mpornébl KOHCTPYKLMN U3MEPSIOT ANS YEeTbIpeX pa3fIMyHbIX BapnaHTOB pasMeLLeHns Harpysku (cM. pu-
CYHKM 15 1 16) Npn ropusoHTa/IbHOM U BEPTUKA/IbHOM NOMOXEHUAX YCTAHOBNEHHbIX (DOTO3NEKTPUYECKUX MO-
ayneii (Wny yCTaHOBOYHON KOHCTPYKUUW).

B Tom cnydyae, korga ycTaHOB/IEHHOE Ha MChbiTyeMoM obpasue o6opygoBaHue (YCTaHOBOYHASA KOH-
CTPYKUMS) HE MOXET OblTb NPMBEAEHO B MOSIHOCTbIO FOPU3OHTANIbHOE WAN BEPTUKaSIbHOE MOJIOKEHMEe, OHO
[O/KHO ObITb NPUBEAEHO B NOJMIOXKEHNE, Hanbonee 6N3KOe K TOPU3OHTASIbHOMY WM BEPTUKA/IbHOMY.

Bce Harpyskm Ha pucyHkax 15 1 16 COOTBETCTBYIOT TOUEYHbIM Harpy3kam Ha 3/1IEMEHTbl KOHCTPYKUUU, U
UX M306paxeHuss nokasaHbl ycnoBHO. Ha pucyHke 15 nokasaH ucnbiTyeMblli o6pasel, ¢ YeTbipbMs pebpamu

36



FOCT P 57229—2016

XXECTKOCTM, ApYroil UcnbiTyeMblii 06pasel, MOXeT UMEeTb UHOe KONMYecTBO pebep, 1 Toraa KONM4ecTBO TOYek
HarpyeHus noTpebyeTcs COOTBETCTBEHHO U3MEHUTb.

BHe 3aBMCMMOCTM OT TMNa UCMbITYeMOro o6pasLa BCe TOUKN HarpyXeHus AOKHbI 6biTb paBHOYAAEHbI.

7.7.3.4 YpOBHU CTATMYECKOI Harpysku

VcnbiTaHns NpoBoAAT NooYepeHo Npu ABYX YPOBHAX CTaTUYeckol Harpysku F, onpegensemoii, ncxoas
13 HOMUHa/bHOI NAoLWaAM NOBEPXHOCTW YCTaHOBIEHHOro ob6opyaosanus SHIM cnegytowmm obpasom:

- nepBblil ypoBeHb Harpy3ku F = 20 Ma mSHOM

- BTOpOIi ypoBeHb Harpy3ku F= 100 Ma mSHOM

Yka3aHHble YPOBHU Harpy3ku He AO/DKHbI Bbi3BaTb MPOrMboB, NPMBOAALLUX K NOCTOSIHHON Aedhopmauun
WM NOBPEXAEHWNIO UCTbITyeMOro obpasua.

PucyHok 15 — BapuaHTbl NPUIOXEHUST HArpy30K Npyi FOPM30HTa/IbHOM PacroIOXEHNN YCTaHOB/IEHHOTO 060pyA0BaHNSA

PucyHok 16 — BapuaHTbl NPUMIOXEHWs1 HAarpy3oK Npy BEPTUKA/IbHOM PACToNIOKEHUN YCTaHOB/IEHHOTO 060pyA0BaHMs

XOTA yKa3aHHble YPOBHU Harpysku sIBMSIOTCA OTHOCMTENbHO HEeGOMbLUMMM, NpUiaraeMoe HarpyxeHue
He BCerja paBHOMEPHO pacnpefesieHo Mo MOBEPXHOCTY YCTAHOBOYHOW KOHCTPyKuuW. Mo 3Toli npuuvHe w3-
rOTOBUTE/b UCMbITYEMOro 06pasla MOXEeT YCTaHOBUTb YPOBHW HarpyXeHusl, KOTOpble COOTBETCTBYHOT KOH-
KPETHO KOHCTPYKLMUU WCMbITyeMoro obpasia. YPOBHM HArpy3ku U TOUKM ee NPUNOXKEHWUs, YCTaHOB/EHHbIE
U3roTOBUTE/IEM, JO/MKHbI ObITh NPUBEAEHLI B NPOTOKO/E WUCMbITAHWIA.

Bce TOUKM HarpyXXeHust AO/KHbI ObITb YKa3aHbl B MPOTOKO/IE UCTbITAHWIA.
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7.7.3.5 NpoeeaeHue UcnbITaHum

1) BbINONHAIOT BU3YyanbHbIA KOHTPOSb.

BbINOnHSI0T UcnbITaHUe Ha NOBTOPSAEMOCTb HABEAEHUA CUCTEMOM NPUBOAA MO 7.4 UK UCNbITAHWE MO onpe-
JEeneHunio TOYHOCTU CINEXEHUs ¢ onpeaeneHnem 95-ro NpoLUeHTUNA Ans NONOKEeHUs HaMbOMbLLEro OTKIMOHEHUA
npu cnabom Betpe. MNMepsoe NpegnoYTUTENLHO, KPOME CIy4aeB, KOIAa UCTILITAHUE MO 7.4 HENPUMEHUMO (CM. 7.4).

2) MNpOoBEPSIOT, YTO UCNbITYEMbII 0Opa3seL, yCTaHOBIEH B COOTBETCTBUMU C PEKOMEHAALMSAMU U3TOTOBUTENS.

McnbiTaHusa mMoryT ObiTh NPOBEAEHbI Kak C YCTAHOBIIEHHLIM HA UCNLITYyEMOM 06pasLie obopyaoBaHuem,
Tak u 6e3 Hero, B 3aBMCUMOCTU OT peKOMEeHAALMIA 3rOTOBUTENS.

B Tom criyyae, koraa MCnbITyeMblii 00pasel] pacCuMTaH Ha YCTaHOBKY TONbKO OAHOIO ONpeaeneHHoro
TMNa HOTOINEKTPUYECKUX MOAYNEN, PEKOMEHAYETCS NPOBECTU UCMLITAHWA C YCTAHOBNEHHbIMU (POTOINEKTPU-
YeckuMM MoaynsiMu aTtoro Tuna. Korga ucnbityeMblii 0bpasel; paccuuTaH Ha yCTaHOBKY (hOTO3MEKTPUYECcKknX
MOAYnen pasHbIX TUNOB, UCTILITAHUSI, KAK MPABUIIO, MPOBOASIT TONbKO C YCTAHOBOYHOM KOHCTPYKLMEN.

Ecnu ucnbitaHus npoBoasaT 6e3 yCTaHOBNEHHOro 060pyi0BaHMS, CHUMAIOT HArpy3ky, YCTAHOBIEHHYIO
AnA NpoBeAEHUA ucnbITaHuA srana 1).

O6wWwmii BeC HOTOINEKTPUHECKUX MOAYNEN, LLEHTP TSHKECTU, KONMMYECTBO (hOTOINEKTPUIECKUX MOAYNEN
U NPOMEXYTKM MEXAY HUMM 3aHOCST B MPOTOKON MCMbITAHUN, TAKKE K NPOTOKOINY AOMKHA ObiTb NpUoxeHa
cdotorpacusi NONHOCTBLIO NOArOTOBNEHHOTO UCMbLITYEMOro 006pasua ¢ yCTaHOBINEHHOW Harpy3kon nepea Ha-
YarnoMm MCNbITaHWIA.

YcraHasnusaior 060pyaoBaHue Ansi U3MepeHus CKOpoCTU BETpa B COOTBETCTBUM € 6.10.8.3.

3) YcraHaBnuBaloT A4aTYMKK, Kak yKasaHo B 7.7.3.2.

4) Bes Harpysku perucTpupyloT rnokasaHus BCEX AaTYMKOB NPU BEPTUKANIbHOM U FOPU3OHTANbHOM no-
NOXEHUAX YCTaHOBIEHHOrO 000py10BaHUs (YCTAHOBOYHOW KOHCTPYKLIMM).

B Tom cnyyae, Koraa ycTaHOBNEHHOE Ha UCTIbITYyeMOM 0bpasue 060pyaoBaHne (YCTaHOBOYHASA KOHCTPYK-
UMs) He MOXKET ObITb MPUBEAEHO B MOMHOCTLIO TOPU3OHTANLHOE UMW BEPTUKASIBHOE NOMOXEHNE, OHO AO0SMHKHO
ObITb MPUBEAEHO B MONOXeHUe, Haubonee ONM3koe K rOpU3OHTaNbHOMY UMW BEPTUKANbLHOMY. [lOCTUrHYyTOE
NONOXEHME AOMMKHO ObITb YKa3aHO B NPOTOKOJIE UCTILITAHUIA.

5) He meHee yem Tpu pasa yCTaHABNMBAIOT U CHUMAIOT HAarpy3Kky nNepeoro yposHa (CM. 7.7.3.4) noove-
pPenHo ANs KaXKA0ro BapuaHTa NpUnoXKeHUs Harpy3ok, ykasaHHoro B 7.7.3.3.

Mpu aToM KaXabIi pas ¢ Harpy3Komn u 6e3 Harpy3kn Ans BCEX BapUaHTOB Harpy>XeHwusa perucTpupyioT no-
Ka3aHua BCEX AaTYUKOB.

Mpu ucnbiTaHusx cnegyet usberarb NpoBeAEHUA U3MEPEHUI NPU CKOPOCTAX BETPA, KOTOPbIE MOTYT NO-
BMUATb HA BENWUYMUHBLI NPOrMboB.

Mocne cHATMS Harpy3ku NPOBOAAT BU3YanbHbIN KOHTPOMb U OLIEHMBAIOT NOKa3aHUSA AATYUKOB [10 NPUIIOXKe-
HWA Harpy3kn u nocne ee cHATUA. Ecnn nosasunuce Buanmble pyHKLMOHANBHBIE MOBPEXASHNS W/MNK NOKa3aHuA
B KaKOW-NMB0o ToYKe M3MepeHus oTnm4aioTcs 6onee Y4em Ha 5 % unu BO3HUKIU ApyrMe OCHOBAHUS! CUUTATh, YTO
nporn® BO BpeMsi UCMbITAHUA MOXET NPUBECTU K NOCTOAHHOW AedopMaLuy Unu NOBPEXAEHUIO UCTILITYEMOrO
oBpasua, ucrnbiTaHUsi NPEKPALLAIOT U UCTILITYEMbIN 00pa3eL] CHUTAIOT HE BbIAEKABLLUMM UCNLITAHUA.

6) MpoBoaAT HArpy>XeHUe aHaNOrW4HO dTany 5) AN Harpy3ku BTOPOTO YPOBHS, U3 YKa3aHHbIX B 7.7.3.4
U YKa3aHHbIX U3rOTOBUTENEM.

7) Ecnun usrotoButenem ykasaHo 6onee 4eM aBa yPOBHA HArpy3ku, BIMOIHAIOT Harpy>xeHue aHanormy-
HO aTany 5) Ana cneayoLlero ypoBHs (ypOBHEW).

MokasaHus AaTYUKOB AOSHKHBI ObITb 3apPErMCTPUPOBaHbLI A BCEX MOBTOPEHWUI ANA BCEX TOMEK usmepe-
HWS, ANS BCEX YPOBHEl CTaTUYECKON Harpy3ku U Ans BCEX BAPMAHTOB NPUNOXKEHUS Harpy3oK. [JomkHbl ObiTb
BbINOMHEHbLI U BHECEHBI B NPOTOKON UCNbITAHMIA choTorpadum U Cxembl, MOMHOCTbLIO OTpaXatloLme Bce MecTa
pasmMeLLeHns A4aTYMKOB U MecTa NPUIOXEHUS Harpy3ku. [ins BCEX YPOBHEW HArpy>XX€HUs 1 BapuaHToB NPUIo-
XKEHWS Harpy3ku AomkHa ObITb NpeacTaBneHa Tabnuua MakCMMarnbHbIX, MUHUMAnbHBLIX U CPeAHNX NPOrnboB.
HomkHa ObITb yKasaHa TOYHOCTb AaTYUKOB OTKIOHEHUN. 3a BPEMSI, B TEY4EHME KOTOPOro NPpoBOAUMUCH U3Me-
PeHus, AOMmKHa ObITb yKazaHa MakcuMasnbsHasa CKOPOCTb BETpa.

Mocne 3aBepLUeHNs HarpyXeHUs NPOBOASAT BM3yarbHbI KOHTPOSb MO 7.1 U CPABHUTENBLHYIO OLIEHKY NO-
KasaHuin 4aTYMKOB, a TAKKe, €CNK CPa3y NOCNe STUX UCMbITAHWUI HE NPOBOAAT UCNLITAHMA N0 7.7.4, NOBTOPAIOT
UCnbITaHWe, KOTOPOE NPOBOAMNOCH HA 3Tane 1: Ha NOBTOPSIEMOCTb HABEAEHWUA CUCTEMOI NpuBoaa no 7.4 unu
Mo onpezesneHnio TOYHOCTU CNeXeHus no 7.3 ¢ onpeaeneHnem 95-ro NpoUEHTUNA ANS NONIOKEHUSA HanBOMb-
LUEero OTKIIOHeHUs npu cnabom BeTpe.

McnbiTaHHble 06pasubl CYMTAKOT BblgepKaBLUMMU UCTILITAHUS, ECIN:

- OTCYTCTBYHOT BUAMMbIE (DYHKLIMOHANbHbIE NOBPEXAEHUS;

- BENMYUHLI NPOrUGOB [0 NPUMOXEHMS HArPy3KU 1 NOCHE ee CHATUA OTNUYaloTCs He bonee yeM Ha 5 %
ANA KaXKOO0W TOYKU U3MEPEHUN;
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- MOBTOPSIEMOCTb HaBeAeHWs nocne NpoBefeHus UchnbliTaHwii oTauvaeTcsa He 6onee yem Ha 10 % oOT
COOTBETCTBYIOLMX 3HAYEHWI, MOMYYEHHbIX A0 NPOBEAEHUS OCHOBHbIX WCMbITAHWA, €CNu BbINOMHANOCL UC-
nelTaHve no 7.4; vim

- 95-ii NPOLEHTU/Ib TOYHOCTY A1 NONOXEHNSA HaNBO/bLLEro OTK/IOHEHNST NpK cnabom BeTpe nocne npo-
BeJleHMs1 NCMbITaHWl oT/iIMYaeTca He 6onee yem Ha 20 % OT COOTBETCTBYHOLLUX 3HAYEHWS, MOSYYEHHOro A0
npoBeAeHNss OCHOBHbIX UCMbITAHWIA, ecn BbINOMHANOCH UCnbiTaHue no 7.3.

7.7.4 WNcnblTaHUS Ha CTOMKOCTb K NpeAefibHbiM BETPOBbLIM Harpyskam

7.7.4.1 Ha3HauyeHune ucnblTaHui

[na cuctem cnexeHns 3a ConHueM, OT KOTOPbIX TpebyeTca coxpaHeHune paboTocnocoO6HOCTU Ha Npo-
TaxeHun 20 neTt n 6onee, HEO6XOAMMO, HTOObI UX KOHCTPYKUMS BblAepxunsana ckopocTn Betpa 40 m/c (mnm
yKasaHHyl M3rotoBuTenem npegesibHyto CKOpoCTb BeTpa, Mpy KOTOPOli coxpaHseTcss paboTocnoco6HOCTb UC-
nbiTyemoro obpasua). MockonbKy B Taknx yCcnoBUSX 60MbLIMHCTBO U3rOTOBUTENEN NepeBOoAsAT cuctemy cre-
XeHuna 3a ConHuem B LUTOPMOBOE MOJIOXEHWEe, faHHble UCMbITaHWsA B OCHOBHOM MpefHasHaveHbl A/ Mnpo-
BEpKM paboToCcnoco6HOCTM MCMbITyeMoro obpasua nocne BO34eNCTBUA aKCTpeMasbHON BETPOBOWN Harpysku B
LUTOPMOBOM MOJIOXKEHUN.

Mpeanonaraetcs, 4TO pe3ynbTaTbl UCMbITAHW/ Ha CTOMKOCTb K NpefesbHbiIM BETPOBbIM Harpyskam 3a-
BUCAT OT KOMMOHEHTOB TPAHCMUCCUUN 1 HE 3aBUCAT OT 3/IEKTPOHHOI CUCTEMbI ynpasneHus. Ecnn kakne-nn6o
KOMMOHEHTbI TPAHCMUCCUUN 6blN U3MEHEHbI, AN1A NOATBEPXAEHUA COOTBETCTBMA HACTOSLLEMY CTaHAapTy mc-
NblITaHNA AO/MKHbI ObITb MPOBELEHLI MOBTOPHO.

[na XecTko cOeAMHEHHOl rpynnbl cuctem cnexeHus 3a COMHUEM AaHHble WCNbITaHWA He ABMAAITCA
06a3aTenbHbIMWU, MOCKO/bKY 3TW UCNbITAHUS HE pacCcyMTaHbl Ha CUCTEMY TakoW CNOXHOCTW. BmecTto aTtoro
pekomeHAyeTcs, 4YTo6bl U3rOTOBWUTENb TaKOW XXECTKOW rpynnbl cucTem cnexeHus 3a ConHuem npeasoxusn
ncnbiTaTeNbHON OpraHu3auMM CBOK NporpamMmy ucnbiTaHuil. B cnyyae, Korga takas nporpamMmma BbiNOSHEHA,
pesynbTaTbl 3TOF0 BapuMaHTa UCMbITaHWA AO/KHbI ObITb BHECEHbI B MPOTOKOM UCMbITAHWUIA.

McnbiTaHns mMoryT NpoBOAUTLCA C UCNbITYEeMbIMM 06pasuamu, NpoleawnmMn ucnoltaHnsa no 7.7.3, cpasy
nocne ncnbiTaHuiA no 7.7.3. B aToM ciyvae AN HUX HE NPOBOASIT HaYalbHOE UCMbITaHWe Ha MOBTOPSEMOCTb Ha-
BeJeHNs CMCTEMOiA NpyBoAa no 7.4 unv onpefeneHne TOYHOCTU CnexeHus no 7.3. VicnbiTaHusl NpoBOAST C yXe
NOAroTOBMEHHBLIMW NPU UCMbITAHUAX 7.7.3 NCMbITYyEMbIMY 06pasLaMm 1N yCTaHOBNEHHBIMU Ha HUX faTyuKaMu.

7.7.4.2 BapuaHTbl NPUIOXKEHNA Harpysku

VcnbiTaHua NpoBOAAT NpW ABYX BapuaHTax pasmelleHns Harpysu (CM. pucyHok 17).

PucyHok 17 — BapuaHTbl NPUNOXEHUA Harpy3ok
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Bo Bpems ucnbiTaHWii yCTaHOBNEHHOE 000pyAOBaHUE JOIHKHO HAaXOAUTbCA B FOPU3OHTaNbLHOM MOJIO-
XeHuun. B Tom cnyyae, korga yCTaHOBMEHHOE Ha UCnbITyeMoM obpasue 060pyaoBaHME HE MOXET ObITb Npu-
BEeHO B NMOMHOCTLIO TOPU3OHTANBHOE NONOXEHME, OHO AOIMKHO ObiTb MPUBEAEHO B MOSIOXEHNUE, Haubonee
Onun3Koe K ropu3oHTanLHOMY.

PacueTHas kpyTslias Harpy3ka AOmkHa ObiTb PaBHOMEPHO pacrnpeaeneHa W NpuroXeHa Henocpes-
CTBEHHO K YCTaHOBOYHOI KOHCTPYKLIMU NCMbITyemMOoro obpasua. PacnpeaeneHHblii MOMEHT AOMKeH ObITb Npu-
NOXEH NOCPeACTBOM OAHOPOAHOrO AABNEHMSA UMM OJHOPOAHOTO HArPY>XEHUS, NPU STOM NPEANOYTUTENbHBIM
ABNSAETCA CO34aHME AABMNEHUSA.

7.7.4.3 YpOBHU Harpysku

MpuknagbliBaemasn Harpyska AoSfKHa COOTBETCTBOBaTb CKOPOCTU BeTpa 40 M/C (MNU MHOW yKa3aHHOW
M3roTOBMTENEM MaKCMManbHO AOMYCTUMON CKOPOCTM BETPA, NPU KOTOPOW COXpaHAeTcs paboToCnocoOHOCTb
ucnoltyemoro obpasua).

3HayeHne NpUKIaabIBAEMOro K UCMbITbIBAEMOMY 00pasLy MOMEHTa, COOTBETCTBYIOLLErO Tpebyemon
CKOPOCTU BETpPA, ONPEAENsIOT No BbipaxkeHuto (3) (cMm. 7.7.2.2).

B LUTOPMOBOM MONOXEHUW YroNn ataku BETpa NpeanonaraeTcs MUHUMAarbHbIM, MOSTOMY 3Ha4YeHue Ko-
achdpuumenta momenTa Cyy LOMKHO ObiTh YMEHBLLEHO N0 CPABHEHUIO CO 3HAUYEHMEM, NOMYYEHHbIM Mo 7.7.2.2.
Ons ncneiryemebix 06pasLoB, UccrnefoBaHne BETPOBOW HArpy3ku KOTOPbIX CTOPOHHEN OpraHusauuein He npo-
BOAWNOCL, PEKOMEHAYETCS NPUHATL 3HaveHusa Cy, He meHee 0,15.

Ecnu y ucneityemoro o6pasua LUTOPMOBOE MNOSOXKEHNE HE NPEeaYCMOTPEHO, 3Ha4YeHne KoapduuneHTa
Cyy BOMKHO ObITb PABHO 3HAYEHUIO, MOMYYEHHOMY, KaK ykasaHo B 7.7.2.2. Ecnn y ucnsityemoro o6pasua ot-
CYTCTBYET BO3MOXHOCTb MEPEBOAA B rOPU3OHTASILHOE LUTOPMOBOE MOSIOKEHME, KOB(PULUNEHT Cy, ANsA cry-
yas, Koraa uccnefoBaHue BETPOBOW Harpy3ku CTOPOHHEN OpraHu3aumel He NPOBOAMIIOCH, AOIKEH BbiTb HE
mMeHee Yyem 0,25 Ana pasnuyHbIX NONOXEHWI ncnbiTyemoro obpasua.

M3roToBUTENb UCMLITYEMOrO 06pasLia MOXET YCTaHOBUTL YPOBHU HArpy>XEHUs1, KOTOPbI€ COOTBETCTBYIOT
KOHKPETHOW KOHCTPYKLIMKM UCNBITYeMOoro obpasua. YPOBHM HArpy3ku 1 TOYKU €€ NPUNOXKEHUSA, YCTAHOBNEHHbIE
M3roTOBUTENEM, AOMKHbI ObITb NPUBEAEHBI B NPOTOKONE UCTbITAHWA.

7.7.4.4 NposeaeHue UCnbITaHUM

1) Ecnu ncnbiTaHWA NPOBOASAT OTAENbHO OT UCTbITAHWUI NO 7.7.3, TO BbINONHAIOT 31anbl 2) U 4). Ecnu nc-
MbITaHUS TPOBOAST C UCMbITYeMbIMK 0OpasLamu, NpoLIeALLMMI UCTIbITAHWUA NO 7.7.3, cpa3sy nocne UcnbiTaHui
no 7.7.3, TO HAYMHAIOT UCNbITAHUA C aTana 5).

B otnnune OT ucnbiTaHuii no 7.7.3 gaHHbIe UCNbITAHUA 0053aTenbHO NPOBOAAT C YCTAHOBSEHHLIM 060-
pPyaOBaHUEM, NOSTOMY €CIU OHO He OblNo YCTaHOBMEHO Npu NPOBeAEeHUU UCNbLITAHUIA NO 7.7.3, BbINOAHAIOT
aTan 3), a 3aTeM NepexoanT K BbIMOMHEHUIO 3Tana 5), Unu, ecnu Hemnb3s YCTaHOBUTL 06opyaoBaHue 6e3 CHs-
TUSA JATYMKOB, BbIMOMHSIOT UCMLITAHUSA, HAYMHASA € atana 3).

2) BbINONHAIOT BU3yarbHbI KOHTPOSb.

BbINONHAIOT UCMILITAHUE HA MOBTOPSIEMOCTL HABEAEHUS CUCTEMON MPUBOAA NO 7.4 UNKN UCNbITAHME NO
onpeaeneHnio TOMHOCTU CINEXEHUs C onpeaerneHuem 95-ro NpoueHTUns Ans NonoXeHnsa HanbonbLero oT-
KNOHeHus npu cnabom Betpe. MNepBoe NpegnoyuTUTENLHO, KPOME CrlydaeB, Koraa UcnbiTaHue no 7.4 Henpu-
MEHUMO (CM. 7.4).

[NepexoaAaT K BLINOMHEHUIO 3Tana 4).

3) YcraHaBnuBaloT UCNbITYEMBI 06pa3eL], B COOTBETCTBUMM C PEKOMEHAALMAMN U3FOTOBUTENA.

YcTraHaBNMBAIOT HA UCTILITYEMOM 06pasLie MakCMManbHO 0NYCTUMYIO NAaCNOPTHYIO Harpy3ky (o6opyao-
BaHWe, Ha YCTAHOBKY KOTOPOIO pacCYMTaH UCMbITYEMbI 00pa3eLy) C OTKIOHEHNEM YAENbLHOrO BECA U NOMOXe-
HUS LEHTPAa TSHKECTU OT YKa3aHHbIX U3roToBUTENEM 3Ha4eHui B npeaenax + 20 %.

Bec ycraHOBNEHHOro 060py10BaHMSA, LIEHTP TSHKECTU, KONUYECTBO (hOTOINEKTPUYECKNX MOAYNEN U NPO-
MEXYTKM MEeXAY HUMU JOMKHbI ObiTb yka3aHbl B MPOTOKONE WUCMLITAHUNA, TAKKE K NPOTOKONY AOMKHA ObITb
npunoxeHa cororpacdusi NONHOCTLIO NOArOTOBMEHHOTO UCMLITYEMOr0 06pa3sLa ¢ yCTaHOBIIEHHOW Harpy3kow
nepea Ha4yanom UCMbITaAHUN.

4) YcTtaHaBNUBAIOT AaT4MKU, KaK yKkazaHo B 7.7.3.2.

5) MepeBoaAAT yCTaHOBJIEHHOE HA UCNLITYEMOM 00pa3ue 060pyaoBaHWUE B FOPU3OHTANLHOE NOMOXEHUE
1 PErMCTPUPYIOT NMOKa3aHWUA BCEX 1AaTYUKOB.

B ToM cnyuae, Kkorga yCTaHOBIIEHHOE Ha UCMbITyeMoM obpasue obopyaoBaHue He MOXeT ObiTb npu-
BE€AEHO B NOMHOCTbIO FOPU3OHTANbHOE MOSIOXKEHUE, OHO JOMMKHO ObITb MPUBEAEHO B NONOXeEHWe, Haubonee
6nn3koe K ropusoHTanbLHOMy. [lOCTUrHyTOE NONoXeHWe AOIMKHO ObITh YKa3aHO B NPOTOKONE UCMLITAHUIA.

6) He meHee yeM Tpu pasa NpuKNagbiBalOT U CHUMAIOT HArpy3ky, OnpeaeneHHyl0 B COOTBETCTBUMU C
7.7.4.3, noovepenHo AnNA KaXXA0ro BapmaHTa NpUIoXXeHUs Harpy3oK, yKa3aHHoro B 7.7.4.2.
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Ecnu U3rotoBMTENEM Ha yKa3aHO MHOE, NPU HANUYKUKM Y UCTILITYEMOro o6pasLia LUITOPMOBOTO MOSIOKEHUS
MCNbITAHUS1 4OCTATOMHO NPOBOAUTL TOMbKO B OTHOLLEHUM 3EHUTANbLHOW OCU (0cei) BpalueHus. Ecnu y ucnbity-
emoro o6pasLia LUITOPMOBOE MOMOXEHUE HE NPEAYCMOTPEHO, UCTILITAHMS NPOBOAST B OTHOLLUEHUKN 00eunx ocen,
NOCKOMbKY NPU BO3HUKHOBEHWUU BETPA C 3KCTPEMaribHON CKOPOCTbIO UCTIbITYEMBIN 00pa3eL] MOXKET 0Ka3aTbCA
B NPOU3BOSIbHOM MOJIOXKEHUM.

Mpu sTOM KaXKAbli pa3 ¢ Harpy3kon u 6e3 Harpy3ku Ans 000UX BApUAHTOB HArPY>XEHUS PerucTpupyioT
nokasaHusi BCex 4aT4uKoB.

7) Ecnu usrotoButenem ykasaHo 6onee 04HOro ypoBHS HArpy3ku, BbINOMHAIOT HArpy>XeHue aHanoru4Ho
aTany 6) Ana cnegylowero yposHA (YpOBHEN).

MokasaHus 4aT4YMKOB AOMKHLI ObITb 3aPErMCTPUPOBAHBI AN BCEX MOBTOPEHUN, AN BCEX TOYEK U3Me-
peHus, AN BCeX YPOBHENH Harpy3ku 1 Anst BCEX BApUAHTOB NPUIIOKEHUS HArpy3ku. [omkHbI ObITb BLINOMHEHbI
M BHECEHbI B MPOTOKON MCNbITaHUN hoTorpacpum n Cxembl, MOMHOCTLIO OTpaXxaloLmne Bce MecTa pasmeLLeHmns
OaTYMKOB U MECTA NPUNOXEHUA Harpy3ku. B npoTOKON MCNbITAHUIA JOMKHBI ObITb BHECEHBI NPUKNAaabIBae-
MbIli MOMEHT, Tpebyemasn CKOpOCTb BETpa, AN KOTOPOW onpeAeneH MOMEHT, MakCuManbHasa nnowaab ycra-
HOBNEHHOIro 060PYAO0BaAHUA U XapaKTEPUCTUYECKAs ANMHA YCTAHOBOYHOW KOHCTPYKUMK. [ns BCEX BapuaHTOB
NPUNOXKEHUS HArpPy3Kn A0MKHA ObITb NpeacTaBneHa Tabnuua MakCMManbHbIX, MUHUManNbHbIX U CPeaHUX Npo-
rm6os.. [lomkHa ObITb YKka3aHa TOMHOCTb AATYUKOB OTKIIOHEHUI. 3a BpeMmsi, B TEYEHUE KOTOPOro NpoBoAUNKCH
U3MepeHus, AomkHa ObITh ykazaHa MakcumanbHas CKOpoCTb BETPA.

Mocne 3aBepLUIEHNA Harpy>XEHUS NPOBOAAT BU3yaribHbIA KOHTPOSb MO 7.1 W CPABHUTENbHYIO OLIEHKY
noKasaHumi AartynkoB. Takke NPOBOASAT UCMbITAHUE, KOTOPOE NPOBOAUNOCHL HA JTane 1 3TUX UCNbITaHUIA Unu
ucnbiTaHui no 7.7.3 (ecnn OHU NPOBOAATCA APYr 3a APYIOM): UCTbITAHWE HA NMOBTOPAEMOCTb HAaBEAEHUS CU-
CcTeMon npusoaa no 7.4 unu ucnbiTaHne No onpeaeneHnio TOHHOCTU CriexxeHus no 7.3 ¢ onpeaeneHnem 95-ro
NPOLIEHTUNA ANA NOMOXEHUA HaMbOonbLIEro OTKIOHEHUs nNpu cnabom BeTpe.

McnbiTaHHble 06pasubl CHUTAIOT BbIAEPXKABLUMMU UCTILITAHUS, ECIN:

- OTCYTCTBYIOT BUAUMbIE (DYHKLMOHANBHbLIE NOBPEXAEHUS;

- BENWYMHBLI NPOrMGOB A0 NPUIMOXEHMA HArPy3KM U NOCIE ee CHATUSA OTNU4YaloTca He Bonee yem Ha 5 %
ONA KaXa0n TOYKU U3MEPEHUN;

- NOBTOPSIEMOCTb HABEAEHUS NOCIE NPOBEAESHUA UCTILITAHMIA OTNMYaeTcs He 6onee yem HA 10 % oT co-
OTBETCTBYIOLLUX 3HAYEHUIA, NOMYYEHHbIX 40 MPOBEAEHUS OCHOBHBLIX UCTILITAHUN; UMK

- 95-ii NPOLEHTUNb TOYHOCTU ANS NOMOXEHMS HAanBGONbLUETO OTKNOHEHUS Npu cnabom BeTpe nocne npo-
BEEHMS UCMbITAHWI OTNMYaEeTCs He Gonee YeM Ha 20 % OT COOTBETCTBYIOLLETO 3HAYEHUs, NONYYEHHOIO A0
NPOBeAEHUS OCHOBHbIX UCTbITAHUA.

7.8 VcnbiTaHUA Ha BO3AeMCTBUE BHELWHUX KNMMaTU4YeCKuX (pakTopoB

7.8.1 HazHayeHue ucnbITaHUM

McnbiTaHns npegHasHadeHbl ANS OLEHKN HAAEXHOCTM PYHKUMOHUPOBAHUSA KOHCTPYKUUU U BbIABNEHUS
HefoCTaTKoB MCMbITyeMoro obpasua, KoTopkle MOTYT NPUBECTU K MOBPEXAEHUSIM UMW NPEXKLEeBPEMEHHLIM OT-
Kasam, Npu BO3AENCTBMU BHELUHWX KNUMaTUYECKnX pakTopos.

Bo3moxHblE NMOBPEXOEHUA U OTKa3bl OMPEeaensitoTCa HEeAOCTATOMHON CTOWKOCTbIO CUCTEMbI MPUBOAA,
CUCTEMbI YNpaBIieHUs, MPOBOAKU, HEBUANMbIMU AeddeKTamMn KOMNOHEHTOB, HEKAYECTBEHHbIMIU Matepuanamu.
Ecnun kakon-nubo n3 KOMMOHEHTOB CUCTEMbI CrnexeHus 3a ConHuem 6bin N3MEHEH, UCMbITAHMA CneayeT nNpo-
BECTU NOBTOPHO.

7.8.2 MpoBeaeHue ncnbiTaHUi

MonHocTklo paboToCnoCo6HaA TPAHCMUCCUS! (COBMECTHO C SNEKTPOHHOM CUCTEMOM yrpaBrieHnsl B CTaH-
JapTHOM paboyeM Koprnyce) fosmKHa ObITb YCTAHOBMNEHA B KNIMMAaTUYECKON Kamepe. [na ucneitaHuin He Tpeby-
eTcs oba3aTenbHOE CONPSHXKEHUE C yCTaHaBNMBaeMbiM 000PyAOBAHUEM UMK YCTAHOBKA HA NOMIHOPA3MEPHOM
dyHAaMEeHTe/0CHOBAHWUU, NOSTOMY B KNMMAaTUYECKOW KamMmepe MOXET ObITb YCTAHOBMEHA MULLL MOAENUPYHO-
Lias ux KOHCTPyKUusi. Hanpumep, Ans yMeHbLUeHUs HeoBxoAMMOro pasMepa kamepbl MOTYT ObITb YKOPOUYEHbI
MOHTaXHbl€ ONOpbl, OCHOBaHUS U BedyLUWe Barbl, OAHAKO LLUeCTepeHYaTble nepegadu, rugpasnuyeckme Lu-
NUHAPLI, ABUTATENU U APYIUE KOMMOHEHTbI TPAHCMUCCUN JOIKHbLI ObITh MONHOpasMepHeiMu. CpeacTea Ans
YCTaHOBKM TPAHCMUCCUW B KNMMMAaTUYECKON KaMmepe AOMKHbI ObiTb NPeaoCTaBneHbl M3roToBuTenem. B ucnoita-
TEMNbHbLIA cTeHA TpebyeTCsa BKMIOYATL CTAHAAPTHYIO NPOBOAKY AN yNpaBreHust NPUBOAOM U UMUTALMOHHYIO
NPOBOAKY AN yCTaHaBnmBaemoro o60pyaoBaHus, kotopas 06blMHO NepecekaeT Unu NPOXoAUT BAOMb TPaHC-
muccuu. AMutTaumoHHan npoBoaKa yCTaHaBMMBAETCA ANSA TOTO, YTOObI BbISABUTb OTKA3bl, KOTOPbIE MPOUCXOANAT
npu HecpabaTbiBaHUM KOHLEBbIX BbIKMNOYATENEH UMK WHbIX OPraHOB YNPAaBIIeHUs], B PE3ynkTaTe Yero UCMbITy-
emMblil obpaseL yxoguT 3a npegensi NpPeaycMOTPEHHOTO KOHCTPYKLUMEN AuanasoHa.
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[o Hauana ucnbITaHWi Ha BO3AEMCTBME BHELLUHMX KNMMaTUYecKux (hakTopoB KaXkaas OCb BPALLUEHUS
AOomkHa ObITb HArpy>KeHa 40 NacnoOpTHOTO MakCMMarbHOTO 3HAa4YEeHMS ycTaHaBnNMBaeMoi Harpysku. Macnopt-
HOE MaKCcUMarnbHOe 3HaYeHWe yCTaHaBIMBaEeMON Harpy3ku He BKIII0YAET BETPOBYIO HArpy3Ky UM MHOE BHELL-
Hee Harpy>eHue, KOTopoe MOXKET BO3HUKHYTH MPKU IKCMyaraLummn B yCIIOBUSIX BHELLHEN CPeAbl, 9T0 Henocpea-
CTBEHHasA Harpys3ka, COOTBETCTBYIOLLIAA HOPMarnbHbLIM CPEeACTBAM KpPENneHns 1 caMoMy yCTaHaBNMMBaeMomy
o6opyaosaHuio. MakcumanbHan nNacnoprHasa yCTaHaBNMBAaeMas Harpy3ka MOXeET ObiTb CO3aHa NPUNOXKEHU-
€M OTAEeNbHbIX MOMEHTOB Ha KaXAyl0 U3 OCel BpaLLEHUs NMOObIM NOAXOASALLIMM CNOCOOOM.

B ucnbITaHUsIX HE NpeanonaraeTcs 3akpenneHne Ha TPAaHCMUCCUM PeanbHOW HECYLLEN KOHCTPYKUMK C
YCTaHOBINEHHLIM 060pyA0BaHMEM, KPOME TEX CIyYaeB, KOrla TaKOW BapuaHT ABNSETCS Haubonee aKOHOMUY-
HbIM CMNOCOOOM MCNbITAHMA TPAHCMUCCUM MO HArpy3Koi. Hanpumep, K 3€HUTanNbLHON OCU MOXXHO NPUKPENUTD
depmMy C rpy3aMmu COrnacHoO pekoMeHAauMsAM U3roToBUTENS.

Mocne 3aBepLueHUsi yCTAHOBKU UCTILITYEeMOro obpasiuia Heo6xoaAMMO BbINOMHUTL hoTorpacpupoBaHmne u
BU3yaribHbIW KOHTPOSb.

J[lo Hayana ucnbITaHui Ha BO3AEWCTBUE BHELLHMX KITUMATUYECKMX (pakTOpOB AN NONHOCTbLIO COGPaHHO-
ro U YCTAHOBMIEHHOTO B KIIMMATUUECKOW KaMepe UCTbITyeMoro 06pasua ¢ ycTaHOBIIEHHOW, KaK YKa3aHO BbiLLe,
Harpy3koi HeoOX0AMMO U3MEpUTbL MOTpebneHne AneKTpodHeprum (C TOYHOCTLIO He MeHee 1 %) u Bpems,
Heo6xoAMMbIE AN BbINOMHEHUA OAHOT0 pabo4ero uukna. Takue ke usMepeHuss crneayeT BbINOMHUTL Nocne
NpoBeAEHMUS KITMMaTUYECKUX UCTbITAHUNA.

B TeuyeHue Bcero BpeMeHU KNUMaTu4ecKux LUMKNOB 1 B Npeaenax yCTaHOBMEHHOrO U3roToBUTENEM pa-
6oyero gnanasoHa Temneparypbl TPAHCMUCCUA AOIHKHA BbINOMNHATL 00bIYHbIA padouuii umkn. C uensio npo-
BEPKU TOro, YTo pabouuin UMKN BbINOMHAETCS HOPMAanbHO, BO BPEeMsi NPOBEAEeHUs HEOOXOAUMO BbLINOSHATL
HabniogeHue 3a TPAHCMUCCUEN MPU NOMOLLU TENEKaMep UK MHOTO aHANOTMYHOro 060pyaoBaHUA. B TeueHue
06bIYHOrO paboyero LMKna AOMKHO BbIMOMHATLCS BpaALLEHUE MO BCEMY AMANa3oHy MO KaXAOW U3 npeaycmo-
TPEHHbIX OCeN, UCTONb3yeMbIX Ansa crnexeHus 3a ConHuem. PaGounii UMKn npegHasHayeH ans uMutauuu
00bI4HOrO nepemeLyeHns 3a ConHuem AN KOHKPETHOro ucnbiryeMoro obpasua. Kaxaasa us npegycmoTpeH-
HblX OCEeN BpaLleHUsi AOSPKHA nepemeLLarbcsl Co cpeaHen ckopoctbio ot 0,005 ao 0,015 °/c BknovuTENDb-
HO. [Ins CKOPOCTW BO3BpALLEHMSA K NOJOXEHUIO B Ha4ane paboyero uMkna unu Hayana aHs OrpaHuYeHus He
ycraHasnueartrcs. [nsa 6noka ynpaBneHus ¢ 3aMKHYTbIM KOHTYPOM MOXET noTpeboBaTrbca 3ameHa oGpaTHoN
cBsi3W OT garymka ConHua UMUTAUMOHHBIM CUrHanNoOM Ha 6nok ynpasneHus. B cnyvyae nogo6GHOI 3aMeHbl B
MPOTOKONE UCNbITAHUIA AOMMKHO ObITb YKA3aHO, YTO YKA3aHHLIN A4aTyuK 0OpaTHON CBA3M He Obin NoABEeprHyT
KnumaTu4eckuM ucnoiTaHuaM. CpeacTaa BbINONHEHUA paboyero umkna B KNMMaTM4eCKon kamepe U cpeacTea
Ansi npepbiBaHUs paboThbl, kOraa TemnepaTtypa noBepxHOCTEN OCHOBHbIX YCTPOUCTB OKa3biBAETCS BHE yKa3aH-
Horo paboyero AnanaszoHa TEMNEPaTypbl, AOIMKEH NPEAOCTaBUTL U3rOTOBUTENb. V3roToBUTENbL JOMKEH YKa-
3aTb, kKakue TeMnepaTypbl MOBEPXHOCTEN ONPEAENAIOT BKMIOYEHUE u OTKMoYeHue pabouero uukna. Ucnbita-
HWSI NPOBOASAT NO TEMMNEpaType NOBEPXHOCTM UCNbITYeMOro obpasua, a He No TeMneparype B KNMMaTuyeckon
Kamepe, TaK Kak Ansg TpaHCMUccui ¢ 6onbLLIOI TENNOBOI MHEPUUEN TeMNepaTypa NOBEPXHOCTU ByaeT UMETL
3HaYMTENBLHYIO 3a€epXKy N0 CPAaBHEHMIO C TeMNepaTypon Bo3ayxa B kamepe. Mpu npoBeaeHUU UCNLITAHUM
B KNMMaTU4YECKOW kamepe Kakas-nubo cneumanbHas Harpyska Ha TpaHCMUccuio He Tpebyerca. B npoTokon
UCMbITaHUIA JOMKHbI BbITb BHECEHLI rpachuk paboyero uukna, pacrnosnoxeHme AaTYMKOB HA NMOBEPXHOCTAX C
KOHTPONUPYEMON TemnepaTypoin u paboume Temnepartypbl.

Mexay KaxabiMu MocreaoBaTeribHbIMU LAraMu KNUMaTUYECKUX UCNbITaHUI kaMepy Heobxoaumo oT-
KPbITb W BbINOMHUTL BU3YyasbHbIA KOHTPONb. B npoTokon ucnbitaHuii He06xoAMMO BHECTU haKTbl HANUUMUS U
dororpacpum npoTeyek KMAKOCTU, KOPPO3UM U UHOTO BHELLHEro U3HOCA, KOTOPbIE HEMOCPEACTBEHHO MOTYT HE
ABNATLCA (PYHKLUMOHANBHLIMU NOBPEXAEHUSIMUA, HO MOTYT CBUAETENLCTBOBATL 006 UX NosiBNEHUU B OyayLueM.
Ecnun B npouecce Takoro NPOMEeXyTOMHOTO BU3YarnbHOrO KOHTpONsi 06Hapy>XeHbl BuAUMbIE (hyHKLMOHANbHbIE
NOBPEXAEHUS, UCTNLITAHWUA NPEKPALLAIOT U UCTILITYEMBII 00paseL; CYMTAIOT HE BbiAEPXKaBLLUUM UCTbITAHUS.

OnuH ucnbiTyemblii 06pasey B paboyemM pexume a4omkeH ObiTb NOCNeaoBaTenbHO NOABEPTHYT Creaylo-
WUM KnnmMaTn4yeCckumM NCnbiTaHUAM.

1) TepmoUMKNMPOBaHUE NPU AMHAMUYECKOM BO3AEWCTBUMN MbINN.

TemnepaTypHbIi LUK COCTOUT M3 HarpeBa A0 TeMmnepartypbl 55 °C u oxnaxgeHust 4O TeMneparypsl
MuHyc 20 °C. Ecnu mrHumanbHasn paboyasa Temneparypa Huxe mudyc 20 °C u/unu makcumanbHas paboyas
Temneparypa Bbile 55 °C, TeMnepaTypHbiii AManasoH UCNLITAHUA JOSMKEH ObiTb pacLUMPEH A0 YKAa3aHHbIX
U3roToBMTENEM 3Ha4YeHUN. UcnbiTaHue NpoBOAAT NPU HOPMAnNbHOW BAAXHOCTU BO3Ayxa. JIOMKHO ObITb Bbl-
NoOnHeHo He meHee 40 unknos B TeyeHue 480 u.

Linkn gosmkeH npogonmkaTbest ot 5 40 15 MUH. C TOMHOCTBIO £ 3 °C Npu MakcMManbHOW U MUHUMAbLHON
TeMneparypax ¢ UsMepeHuem cpegHen TeMmnepatypbl MOBEPXHOCTU HE MEHEE YEM B TPEX PA3NUYHbIX TOUKaX

42



FOCT P 57229—2016

TPAHCMUCCUM Ha NOBEPXHOCTU OObeKkTa UnM 06bLEKTOB, 0OnajaloLLMX 3HAYUTENBLHOW TENnOBON UHEPLIMEN.
Touku usmepeHus Temneparypsl 40IKHbI ObiTk Yka3aHbl B MPOTOKONE UCMbITAHUIA BMECTE C 060CHOBaHWEM UX
pasmeLLeHus.

Linpkynsaumsi nblnu BOKPYT NOABUMKHBIX MEXaHUUYECKUX COEAMHEHNI UCTIBITYEMOro obpasua AomkHa ObITb
obecneyeHa B TeueHue nepsbix 240 4. B cootBeTcTBUM ¢ MCO 12103-1 [1] AOMKHA NPUMEHATLCA Nbinb A4
(CMeCb Kak KPYMHbLIX, TaKk U MEenkux 4actuu). BMecro umpkynauum no Bced Knumatuyeckow kamepe aony-
CKaeTcsi UICNOMNb30BaHWe BPEMEHHOI KOHCTPYKLMMK, OrpaHuyuBaioLLeii obnacte LupKynsauuu nenu. Ana obe-
CNEeYeHUs LUMPKYNALUM NbINU B BO3AyXe CnefyeT NPUMEHSTb BEHTUNATOP UMW MHOE CXOAHOE YCTPOMCTBO.
Bcneacreue BbINageHUSA U OCaXKAEHUS MbINM HA NMOBEPXHOCTAX TPAHCMUCCUM B TEYEHUE YKasaHHbIX 240 u,
BO3MOXHO, NOTpebyeTca nepuogmyeckoe gobasneHue nbinu. B TeueHne Bcero UCNbITaHUA ¢ NEPUOANYHOCTbIO
10 MUH. HanM4Me BUAUMON MbINU B BO3AYXE AOMMKHO OblTb AOKYMEHTANbHO MOATBEMKAEHO BMAE03AMUCHI,
doTorpapuaMn unu MHbIMU cnocobamu.

Opyrum BapuaHToM ABMSAETCH NPOBEAEHUE UCMBITAHUS HA AUHAMUYEeCKOe BO3AENCTBUE Mblnu NpU No-
CTOSIHHOW TeMneparype B TedeHne 240 4 40 NpoBeAeHUsi TEPMOLMKITMPOBaHUs B TedeHue 480 u.

COBMECTHOE UCMbITaHUE Ha AUHAMMWYECKOe BO3AECTBUE NbIK U TEPMOLIMKITMPOBaAHUE ABNSETCA Npea-
MOYTUTENbHbLIM, MOCKOSbLKY NPU 3TOM YMEHbLUAETCA BPEMS UCTbITAHUN, @ TaKKe MOTOMY, YTO TemnepaTypHble
LMKNbl, BbI3bIBAOLLME CXATUE U PaACTSXEHUE YNNOTHEHWUIA U APYIUX YacTel KOHCTPYKLUMK, MOTYT CnocobCTBO-
BaTb NMPOHWKHOBEHUIO MbINIM B TakMe MeCTa, rae ee Hanuyue B KOHLUE KOHLIOB MOXET NPUBECTU K NOBPEX-
JeHnsM 1 notepe paboTocnocoOHOCTU B YCIIOBUAX HOPMAanbHOW akcnnyatauuun. [ins Tex nabopartopuii, rae
OTCYTCTBYET 0OOpyAOBaHUE ANS COBMECTHOrO NMpoBeAEHMS 9TUX ABYX MCMbITAHUIA MU Takoe COBMECTHOe
ucnbiTaHue Byaer HeaoNnyCTUMO JAOPOTMM, UCMLITAHUME MOXET NMPOBOAMTLCS MO YKA3aHHOMY Bblllie ansTepHa-
TUBHOMY BapuaHTy.

2) Mpoeepka guanasoHa paboyei TeMnepaTypsi.

Mocne 3aBepLUEHUS TEPMOLMKITUPOBAHUS NPU AUHAMUYECKOM BO3AENCTBUM MbINM HEOOXOAMMO NpOBe-
puTk No 7.5.8 cooTBETCTBME AnanasoHa paboyen TemnepaTypbl UCNBITAHHOTO OOpas3ua avanasoHy pabouer
TeMneparypbl, ykasaHHOMY B €ro TeXHUYECKOW AOKyMeHTaumu. [iBuxeHue TpaHCMUCCUU CrieqyeT BPEMEHHO
NPUOCTaHOBUTL. B kamepe crneayeT yCTaHOBUTb U NOAAEPXKUBATb MUHUMATbHYIO0 paboyylo Temneparypy, yka-
3aHHYI0 N3rOTOBUTENEM, 0 TEX NOP NOKA NOBEPXHOCTb TPAHCMUCCUU HE JOCTUTHET 3TOW TeMneparypbl, U noa-
AepxuBatb ee elle B TedeHue 1 4. Mocne atoro cnegyet BKNIOYUTL padouni umkn TpaHcmuccuu. Mpu atom
TpebyeTcsi nony4YnTb BUAMMOE NOATBEPXKAEHUE TPEOYEMOrO NEpEMELLIEHNS UCNBITYEMOro 06pasLa B Te4EHUe
5 muH. Ecnu cuctema npuBoaa He Nnpuxoaut B ABwkeHue B TeyeHnne 30 ¢, BO nsbexaHne ero noBpexxaeHus
NonbITKa BKMIOYEHUs1 0IMkHA ObITb NpeKpaLleHa. YkazaHHyio npoueaypy cneayet noBTopuTh AnA MakCUuMarnb-
HoI paboyen Temneparypbl, yCTAHOBNEHHOW U3rOTOBUTENEM.

3) TepmouuMKnMpoBaHue NPu BbICOKOW BNAXXHOCTK.

TeMmnepaTypHbIi LMK COCTOMT U3 HarpeBa Ao Temneparypbl 55 °C u oxnaxaeHusa 4o Temneparypbl
MmuHyc 20 °C. Ecnu muHuMansHas pabovas Temneparypa Huxe munyc 20 °C n/unm makcumanbHas paboyas
TeMneparypa Bbilie 55 °C, TemnepatypHbIii AMana3oH UCMbITAHWA AOMKEH ObiTb pacLUMpeH A0 yKa3aHHbIX
u3rotoButenemM 3HadyeHuin. OTHOCUTENbHAA BNAXHOCTb MPU BCEX TeMNeparypax Bbille€ KOMHATHOW AOMKHA
noaaepXXmMeaTbcA Ha ypoBHe (85 £ 5) %. [lomkHO ObiTb BbINONHEHO 10 UMKNOB B TeueHue 240 y.

Liukn aomkeH npoaomKaTbCa He MeHee 5 MUH. C TOYHOCTLIO £ 3 °C npu MakCUManbHOW U MMHUMAIbLHOMN
TeMneparypax ¢ UsMepeHmem cpeaHen TeMnepaTypbl MOBEPXHOCTU HE MEHEe YEM B TPEX PasfMUHbIX TOUKax
TPAHCMMCCUM HA MOBEPXHOCTU 0ObeKkTa unu o6bekToB, 006NafaoWMUX 3HAYMTENBHON TEMNOBOW UHEPLMEI.
Touku u3MepeHns Temneparypbl 40MKHbI ObITh Yka3aHbl B MPOTOKONE UCMbITAHUIA BMECTE C 000CHOBaHUEM UX
pasMeLleHus.

4) UcnbiTaHne Ha BNaroMopo30CTONKOCTb.

Mocne 3aBepLuieHnss TEPMOLMKNMPOBAHUA NPU BbICOKOW BMAXHOCTM KNMMAaTUUYECKYIO KaMmepy crneayet
npmMBecTu K Temnepatype 25 °C v Bblgepxarb Npu 310N Temneparype B TedeHue 24 J. locne 3Ttoro TpaHc-
MUCCUIO U 000pyaOBaHWE CUCTEMBI YNPaBneHus creyet o0pbi3ratb BOAOW CO BCEX CTOPOH. BoasiHbie CcTpyun
AOIKHbI NPEACTaBNATL COO0N NOTOK HU3KOTO AABMEHUA C NOCTOSIHHLIM pacxoaom 15,5 n/MuH (£ 5 %) U3 Ha-
KOHEYHMKA AuameTpoM 6,3 MM B TeYEHUE He MEeHee YeM TPeX MUHYT. HakOHEeUHUK JOIDKEeH HAaX0AUTLCA Ha
paccrosHum oT 2,5 0 3 M OT NOBEPXHOCTEN TPAHCMUCCUM U LKad)a ynpasneHus ucneiryeMmoro obpasua. Aans
6onbLUMX NOBEPXHOCTEN HAObPbI3rMBaHUe AOMKHO COCTABNATb HE MEHEE OHON MUHYTLI HA KBAAPAaTHBLIN AOHM
NOBEPXHOCTMU.

Mocne 3aBepLueHus HaOpbLI3rMBaHUA KaMepa A0MmkHA ObiTh 3aKpbITA M TEMNepaTypa CHUXEHA A0 (MU-
Hyc 15 + 2) °C. lNpu Temneparype (MuHyc 15 + 2) °C kamepa aomkHa ObiTb BblaepXkaHa B TedeHne 24 4y u
nocrne 3T10oro BbIKMIOYEHA.
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5) MNocne 3aBepLUEHNUA UCNBITAHMA HA BAAroMOPO30CTONKOCTb TPAHCMUCCUA A0SHKHA NPONTU NOCNEAHUIA
HenpepbIBHbIA paboyunii uukn. Kaxkaasa ocb BpaleHus AosmkHaA ObiTk Harpy>xeHa A0 NacnopTHOro MakcuMarnb-
HOrO 3HA4YEHWA Harpy3ku (T. €. COBMECTHOTO BECA YCTAHOBOYHOMN KOHCTPYKLMM U 000pyA0BaHUSA, HA YCTAHOBKY
KOTOPOro paccyuTaH UCMbITyeMblit 00pased). JomkHbl ObiTb U3MEPEHbI NOTPEONEeHUe ANEKTPOIHEPrum (C ToY-
HOCTbIO HE MeHee 1 %) 1 Bpemsi, HeoBxoauMbIE ANs BbINONHEHUs paboyero yukna.

Mocne 3aBepweHusi paboyero uukna HeoBxoaMMO NPOBECTU 3aBEPLLAIOLMN BHELUHUI BU3YyanbHbIV
KOHTPOMb. Ons perncrpaumm npoTeyek XuaKoCTU, KOppo3uu, M3Hoca U apyrux aedekToB cneayer caenarb
ux cpotorpacpun. Mocne 3aBepLUSHNUA BHELLHEr0 BM3yanbHOrO KOHTPONS TPAHCMUCCUA U WKad ynpasneHna
AOIKHbI 6bITb AEMOHTUMPOBAHEI, M TaKas Xe Npoueaypa KOHTPONA U perncTpauumn AomkHa ObiTb NOBTOPEHa B
OTHOLUEHWUMN BHYTPEHHUX KOMMOHEHTOB.

7.8.3 OueHka pe3ynsTaTtoB UCNbITAHUNA

McnbiTaHHbIN 06pasey CHUTAIOT BbiAEPXKABLUMM UCNLITAHUA, ECNN:

- TPAHCMUCCUA CMOCOGHa MONHOCTbLIO BLIMOMIHUTL HENPEpbIBHbIE paboune uMKnbl, NpeayCMOTPEHHbIE
npy NPOBEAEHUU UCTIbITAHWI (38 UCKIIOYEHMEM NPeAYyCMOTPEHHBIX AO0MYCTUMbIX OCTAHOBOK);

- MOCMNe WUCMbITAHUS Ha BIAaroMOpPO30CTOMKOCTb TPAHCMUCCUA CMOCOGHA MOMHOCTLIO BLINOMHUTL pa-
Gounn uukn. MotpebneHne aneKkTPOIHEPrun u Bpems, Tpebyemble ANA 3aBepLUEHUA LMKNA, OTMYAIOTCA He
Oonee yem Ha 20 % OT 3HaA4YEHUN, UBMEPEHHDbIX A0 NPOBEAEHUA BCEX UCNbITAHUI HA BO3AENCTBUE BHELUHMX
KnumaTu4eckux akTopos;

- HaKkonneHue Brary He HaCTOMbKO 3HAYMTENLHO, YTOOLI NOBAUATL HA NPaBUNBLHOCTL PYHKLUUOHUPOBA-
HWA UNKU OTPULATENBHO NOBMUATHL HA 6€30MacCHOCTL AKCNyaTauuu;

- HakonneHue Brnaru He JOCTUraeT YacTen Noj HanpskeHWeM, KOTOpble He paccyuTaHbl Ha paboTy B
CbIPbIX YCIOBUSAX;

- Ha KOXyXaX Uin MHbIX KOMMNOHEHTaX TPAHCMUCCUM OTCYTCTBYIOT CReAyIoLLmue KPYNHbIE TPeLmHbl (onu-
CaHue BCeX OCTalbHbIX TPELUWMH AOMKHO ObiTb BHECEHO B MPOTOKOS, HO OHU HE CHUTAIOTCA (DYHKLMOHANBHLIMU
NOBPEXAEHUAMMU):

- TPELUMHBI, KOTOPbIE AONYCKAIOT BbiTeKaHUe (B TOM yucne cnabble yTedykn) CMaskm U3 CUCTEMbl SN
XKUAKOCTU U3 T’MAPONPUBOAA;

- TPELLMHbI, KOTOPbIE 0CNabnAT KOHCTPYKLMOHHYIO NPOYHOCTL UK NPEACTaBASAIOT BO3MOXHYIO onac-
HOCTb A 9KCNyaTauMoHHOIO NepcoHana npyu HaxoXaeHWn OKONo UCTbLITyeMoro obpasua;

- TPELYMHbI, KOTOPbIE OTPULATENbLHO BAUSIIOT HA (DYHKLUMOHMPOBAHME SMEKTPUYECKOro 06opyaoBaHUs
ucnbityemoro obpasua.

- Ha NpoBOAKE OTCYTCTBYIOT MOTEPTOCTM N OOYIMUBAHME, KOTOPLIE MOTYT MPUBECTU K OFONEHUIO NMPO-
BOAHUKOB. CKpy4YMBaHWE He NPUBOAMT K 06pa3oBaHmnio CruboB C paanycoMm, MEHbLLMM 12-KpaTHOro gmaMeTtpa
OTAENbHOTO 9KPAHUPOBAHHOTO UIN M30NIMPOBAHHOIO NPOBOAA UMM MEHBLUMM 7-KPaTHOTO BHELUHETO AuameTpa
MHOTOXWIbHOTO Kabens;

- OTCYTCTBYIOT OCNabrneHHbIe NNy NOBPEXAEHHbIE ANEKTPUYECKUE KOHTAKTDI;

- OTCYTCTBYIOT OocrnabneHHble BUHTBI, BOMNTHI, raku 1 Knenku, npeacraensiowme yrposy 6e3onacHocTy.
OnucaHue Bcex ocnabneHHbIX BUHTOB, OONTOB, raek U KMenok 0MKHO ObiTb BHECEHO B NPOTOKON UCMbITAHUN;

- pesynbrarbl NPOBEPKMU NAcNOPTHLIX pabounx Temneparyp (no 7.5.8) yaoBneTBOpUTENbHbI.

7.9 YCKOpEHHbIe UCTbLITAHUA HA U3HOCOCTOMKOCTDb

7.9.1 Ha3HayeHue UcnbITaHUMA

McnbiTaHus npeaHasHayveHbl Anst OLEHKN HAAEXHOCTU (DYHKLIMOHUPOBAHUSA UCNLITYEMOTO o6pa3ua B yc-
NOBUSAX HOPMArbHOW JKCNIyaTaLumn B TEYEHUE BCETO CPOKA CNYXXObl U BLIABNEHUS HEAOCTATKOB UCMLITYEMOrO
obpasua, KOTopble MOTyT NPUBECTU K MOBPEXAEHUAM UMM NPEXAEBPEMEHHLIM 0TKa3aM B pe3ynbrare MexaHu-
YeCKMX B3aUMOAEWCTBUI €ro KOMMOHEHTOB U AeTanei B HOpMarbHbIX YCNOBUAX 3KCNAyaTauuu.

Bo3MOXHbIE MOBPEXAEHUA U OTKa3bl ONPEAENnsIoTCa HeJAOCTAaTOYHON CTOWKOCTbIO CUCTEMbI NpUBOAA,
CUCTEMbI YNPaBNEHUs, MPOBOAKU, HEBUAMMbIMU AeDEeKTaMU KOMNOHEHTOB, HEKAYECTBEHHbLIMU MaTepuanamu.
Ecnu kakor-nubo U3 KOMNOHEHTOB CUCTEMbI CriexeHus 3a ConHueM Obin M3MeHeH, UCMbITAHUA Cneayer npo-
BECTU MOBTOPHO.

7.9.2 MNpoBegeHne UCNbITAHUIA

[lo 1 nocne yCKOPEHHbIX UCMBITAHUA HA U3HOCOCTOWKOCTb JOMKHbI ObiTb NPOBEAEHbI UCMLITAHUA NO
onpeaeneHnio TOYHOCTU CreXeHnsa cornacHo 7.3. McnbitaHua nNo onpeaeneHnto TOMHOCTU CREXEHUs nocne
YCKOPEHHbIX UCMbITAHUMA HA W3HOCOCTOMKOCTb MOFYT ObiTb OFPaHUYEHbI NULWbL UCNLITAHUAMU B NOMOXEHUU
MaKCMMasnbHOIO OTKIOHEHUA ucnbiTyeMoro obpasuya npu cnabom Betpe.
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VcnbiTyemblit 06pasel, ycTaHaB/IMBAKOT B COOTBETCTBUM C PEKOMEHAALUAMU U3roTOBUTENS.

YcTaHaBNMBaT Ha UCMbITYEMOM 06paslie MakcuMasnbHO AOoNyCTMMYH NacnopTHY Harpysky (o6opygno-
BaHMWe, Ha YCTaHOBKY KOTOPOro paccymTaH UCMbITyeMblii 06pasel) ¢ OTKNIOHEHUEM YAeNbHOro Beca 1 Nosoxe-
HUSI LIeHTpa TSHXKECTU OT yKa3aHHbIX U3roTOBUTEeNIeM 3HayeHuli B npegenax + 20 %.

B ucnbiTaTenbHbIl CTeHA, TpebyeTcs BKIAKUYMTL CTaHA4APTHYIO MPOBOAKY ANA yhnpasfieHus NpuBOLOM WY
UMUTaLMOHHYO MPOBOAKY ANA yCTaHaBNMBaeMOro 060pyAoBaHus, KoTopasi 0Obl4HO nepecekaeT uau npo-
XOAMT BAOMb TpaHcMmuccuun. MNocne 3aBepLleHnst yCTaHOBKM UCMbITYeEMOro obpasua Heob6Xxo4uMOo BbIMOMHUTL
choTorpacmpoBaHme NOHOCTHI0 NOArOTOB/IEHHOTO UCMbITYEMOro obpasua ¢ yCTaHOB/IEHHOM Harpy3koli nepeg,
HayasioM UCMbITaHW U BU3yasibHbIA KOHTPOSb.

Bec ycTaHOBNEHHOr0 060py0BaHUs, LEHTP TSXECTU, KONMYeCTBO (DOTO3/IEKTPUYECKUX Moaynei (rpy-
30B) 1 MPOMEXYTKM MeXAY HAMW AO/MKHbI GbiTh YKa3aHbl B NPOTOKO/IE WCMbITAHUIA, TakKe K MPOTOKOY A0/DKHA
6bITb NpUIOXeHa hoTorpacuma UcnbITyeMoro obpasua nepeg HavyasioM MCMbITaAHWUNA.

Pa6ounii uykn fo/MKeH COCTOAThL M3 NMepemMeLleHnss 06enx oceli 0T O4HOTO NPefebHOro MOIOKEeHNs A0
apyroro 1 obpatHo. CpefcTBa ynpaBieHuss KOHTposiepom (6710KOM ynpasneHus) A8 HenpepbIBHOTO LMKAN-
4YeCcKoro nepemMeLLeHusi No 06emMm OcsiM AOJ/KHbl ObiTb NMpPeAocTaBfeHbl U3roToBUTENEM. [BMXEHME B 3TOM
HenpepbIBHOM LWKIe AO0/MKHO MPeACTaBAATb YCKOPEHHbI BapyvaHT TUMWYHOTO A1 AAHHOT0 MUCMbITYEMOro
obpasua ABmxeHnsa 3a ConHuem B TeueHue AHSA ANMHOW 12 4 OT paccBeTa A0 3akaTa, COCTOSLWEro U3 nepe-
MeLLeHW 1 0cTaHOBOK. Ha prcyHke 18 nokasaH npumep Avarpammbl LyKAa NepeMeLLeHnst Npy CReXxeHnn 3a
ConHueM B TeYEHUE [HS, rde  — O0ObIYHbINA Liar nepemeLleHus npu cnexeHun 3a ConHuem, fn— Bpewms
naysbl, CBsi3aHHOI ¢ npoxogom ConHua B npefenax AonycTUMO OWMGKN HaBeAeHNUs UCMbITyemoro o6pasua,
t0 - gonras naysa O WM Mocfie Bo3BpaTa MCMbITyeMoro o6pasuia B NOMOXeHWe, COOTBETCTBYIOWEe Havany
aHA, 1 frep— Bpems nepesoja UCMNbITyeMOro o6pasua B NoI0XeHe, COOTBETCTBYIOLLEE Havany oHS.

Mpy BbINOSIHEHWN YCKOPEHHOIO LUMKNa B UCNbITAHUSAX MEXAaHUYECKOW CTOMKOCTW BaXXKHO CMOAeNnpoBaThb
006bIYHbIE MEXaHU3Mbl M3HOCA, BO3HUKAKOLLEro Npu peasbHOM AHEBHOM pabouyem uwmkne. Mo 310 npuynHe
YCKOPEHHbIA LKA AO/DKEH BKIOYATb TO XE KOMYECTBO MYCKOB U OCTAHOBOK ABWXEHMWS, CKOSIbKO MX Npowuc-
XOAWT MPY CEXeHNN B TeyeHne 12-4acoBOro CO/THEYHOrO AHSA. NS Kaxaol ocv BpalleHUsi cpefHee Koamde-
CTBO MYCKOB M OCTAHOBOK ABWXEHUS B AeHb npu nepemeweHmnn ConHua B gnana3oHe 180° no asumyTty u + 50°
o BbICOTE A/15 TUMOBOrO AHA AO/HKHO ObITb paccyMTaHo M3roToBuTeNeM. B yCKOPEHHOM LMK/Ie JO/HKHO 6bITb
CTOJIbKO XX€ MYCKOB ¥ OCTAHOBOK ABWXEHUSI B AE€Hb A1 K&KAOW OCU, CKOJIbKO UX paccuuTaHo A/is TMNoBOro
AHA. [na asumyTanbHOW ocv npegnonaraeTcs, YTo Npy Nyckax M 0CTaHOBKaX UCMbITyeMblii obpaseL, nocneno-
BaTe/IbHO nepemellaeTcs oT NpeaesibHOro BOCTOYHOIO A0 NpeaesibHOro 3anafHoro nosioKeHus, Torga Kak no
3eHNTaNIbHON OCU MOMI0BUHA NYCKOB 1 OCTAHOBOK BbINOIHAET NepeMelleHne UcnbiTyemoro obpasua Beepx, a
Lpyras nosioByUHa — BHUS3.

[nsa cooTBeTCTBUA yKa3aHHbIM Bbille TPeboBaHWAM B YKOPOYEHHOM WHTepBasie BPEMEHU AuarpaMmma
YCKOPEHHOr0 LMKNa A0/MKHa ObiTb MOXO0XeN Ha AvarpaMmy, NpuBeAEeHHY Ha pucyHke 19 (KpacHbllii UBeT),
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rae BCce BpeMeHa nay3 3HauuTesIbHO COKpalleHbl, a BPeMs Luara U CKOpOCTW — yBefIMUeHbl Mo CPaBHEHUIO C
COOTBETCTBYIOLMM €My peasibHbiM LMK/IOM NepeMeLLeHNs CUCTEMbI CnexeHnust 3a COMHLEM B TeYeHue [AHs
(cvHuii uBeT). PUcyHOK 19 UNOCTPUPYET YCKOPEHHBIE LMK/IbI, KOTOpbIE ONpeaensoTcs TUNOBO AnarpaMmmoii
pa6oTbl KOHKPETHOTO MCMbITYyemMoro obpasua, NpMBeAeHHOl Ha pucyHke 18.

-—--- YCKOPEHHbIA LUK~ -------- PeanbHbliii umkn

PucyHok 19 — [MprMep auarpavmbl YCKOPEHHOTO U PEAsIbHOTO LMK/IOB NepeMeLLeHusl UCbITyeMoro o6pasta

Apyrvm BapvaHTOM BbINOMHEHWS LIMKANYECKUX UCTBITAHUA C NMPUMEHEHNEM «TUMOBOTO LMkna paboTbl»
ABNSIETCA YCKOPEHWe TaKTOBOro reHeparopa 6/10ka ynpasfieHus Takum obpasom, Y4To6bl peasbHOe nepeme-
LeHne npu cnexeHun 3a CosHLEM BbIMOSHANOCHL B COOTBETCTBUM C aCTPOHOMUYECKUM FOAO0M B YCKOPEHHOM
Temne (0OAHaKO 3TOT BapuaHT NPUMEHUM TOJIbLKO MPU YNpaBieHUn no pesy/bTataM acTPOHOMMUYECKUX pacye-
ToB). [N nofepxaHus [ONyCTUMON TemnepaTypbl KOMMOHEHTOB CUCTEMbI NpUBOJA MexAy LuKnamu MoryT
6bITb NPeAyCMOTPEHbI BPEMEHHbIE MepepbIBbl.

MOCKOMbKY YCKOPEHHbIE LKLl PaboTbl MOTYT NMPVBECTU K MOBbLILLEHHON TENI0OBOW Harpyske Ha cuctemy
npusoja: AsuraTenun, Hacocbl WU afganTepbl NMUTaHUSA W T. M., AONYCKAeTCA YCTaHOBKA CUCTEMbl BHELUHEro OX-
naxgeHus Ansa gpurarteneil, HACOCOB W APYrMX KOMMOHEHTOB CUCTEMbI NpuBoAa. Npy NPUMEHEHUN CUCTEMbI
BHELLHEro OX/IaXAEHNS HU NPY KaknX YCIOBUSIX He ONyCKaeTCs ee UCMOo/b30BaHne A1 NosyyeHus Temnepa-
TYpbl HUXE TemnepaTypbl OKpYXaloLwero Bo3ayxa win Temnepartypbl HMKe oxugaemoi paboyein. Oxumgaemas
HopMmasnbHas paboyas TemnepaTypa MOXeT 6biTb OnpefeneHa U3MepeHVem MNpeBbileHns TemnepaTypbl Co-
OTBETCTBYIOLLMX KOMMOHEHTOB MPVBOAA Haf TeMnepaTypoli OKpyXXatoLero Bo3fyxa B ACHbIV CONHEYHbIR AeHb
npy NPsSIMOI HOPMasbHOI 3HepreTUYecKkoi ocBeLLeHHOCTM Bbiwe 850 BT/m2.

Cuctema gomkHa BbINONHWUTL 3650 uuknos (10 neT ¢ 365 aHAMK B rogy). XoTs BpeMs AN1s WUCNbITaHWui
Ha U3HOCOCTOWKOCTb HE OFPaHNYEHO, 3TV WCMbITAHUA MOTYT ObiTb U3MULIHE NPOLO/KUTENBHBIMU, ECIN UX He
MUHUMU3MPOBATL. Hanpumep, npu BpeMeHu Lukna 24 MUH. Npyu OTCYTCTBUM nay3 obluee BPemsi UCMbITaHWUi
COCTaBWT ABa Mecsua.

He Bce anekTpomexaHuyeckme KOMMOHEHTbl CUCTEMbI MOTYT ObITb paccuMTaHbl Ha 3KcrnayaTauuio B Te-
YyeHue 10 neT 6e3 TexHnyeckoro obcnyxmsaHua (TO), HanpuMep cMasku, CMeHbl Macna U T. M., nuam TekyLe-
ro pemoHTa (TP) C Lenblo BOCCTAHOB/IEHUSA UK 3aMeHbl KOMMOHEHTOB, KOTOpbIE 3a 3TO BPeMs MOryT BblIATH
U3 CTPOS UM U3HOCUTLCA. B TeYeHne 3TUX UCTbITaHUIA UCNbITyeMblii 06paseL, Ao/MKeH oCTaHaBNMBaTLCA A1
BbiNOSMHEHUs TO u TP, Bpemsi nNpoBefeHuss KOTOPbIX U NPOLO/MKUTENBHOCTb JO/MKHbI OblTh OnpefeneHsl n3-
roToBUTENEM U COOOLLEHbI UCMbITATENBHOW OpraHMsauum A0 Havasia WCMbITaHWA Ha M3HOCOCTOWKOCTb. Ecin
KakoW-mb0o 13 KOMMNOHEHTOB BbLIXOAWT M3 CTPOS 4O NJAHOBOrO BPeMeHW nposedeHust TP, ncnbiTyemsblii obpa-
3eLl, cynTatoT He NpoLueAWwnM UCMbITaHUA, U UCTIbITaHUS NpekpaLlaoT.

M3roToBuTeNb MOXET Takke COOOLWTL O M1aHOBbIX MepepbiBax WUCMbITAHUM N0 APYrUM NpUYUHaM.
MpeanoyTuTenbHbIM, HanpPMMep, MOXeT oKa3aTbCA NPOroH 3650 yCKOPEHHbIX LMKIOB MO HoYaMm, YTo6bl fHEM
nCnbITyeMbIi 06pasel, BbINOMHAN 06bl4HOE criexeHne 3a COonHueM.
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3apaHee uspectHble TO, TP U nnaHoBble NepepbiBbl AODKHbI ObITb YKa3aHbl B MPOTOKOMNE UCMbLITAHUIA.
B npoTtokon ncnbiTaHui AOMKHbI ObITb 3aHECEHbI BPEMS KaXa0i OCTaHOBKU ANs NpoBeAeHUs nnaHoBoro TO
M KaXKaoW OCTaHOBKM ANs npoBeaeHus Tpebyemoro TP BMeCTe CO CMMCKOM BCEX OTPEMOHTUPOBAHHLIX UNK
3aMeHeHHbIX KOMNOHEHTOB. B npoTokone Taioke AomkeH ObITb YKkaszaH KOA(PULMEHT rOTOBHOCTU UCTILITYEMO-
ro obpasua. B OTHOWEHUN AAHHBLIX UCMBITAHUI KOIDMDULIMEHT FTOTOBHOCTU ONPEAENsSeTcA Kak NONHOE YMCIO
4yacoB NpoBeaeHUs ucnbiTaHua 6e3 obLlero BpeMeHu, ucnornb3oBaHHoro aAnst TO u TP, u aeneHHoe Ha obyee
UYKCIO YacoB NPoBeAEeHUs UCNbiITaHUi. B obLyee uncno YacoB NpoBeEeHUsI UCIbITAHUI HE BKIlOYaeTcs 3apa-
Hee N3BEeCTHOe BPeMA NepepbiBOB ANA AHEBHOMO CIEXEHWS U NepepbIBOB N0 APYrMM NPUYMHaAM, He CBA3aH-
HbIM C BbINONHEHUEM YCKOPEHHbIX LUKNOB.

TexHuueckuin nepcoHan ans nposeaeHust Heodxoaumoro TO u TP gomkeH NpeaoCcTaBUTb M3rOTOBUTEND.
OTCueT BpeMeHU UCnbITaHui B nepuoabl N1aHoBoro nposeaeHust TO n TP gomkeH 0CTaHaBNMBaTbLCA U BO300-
HOBMATLCA NOCcne NpuBbLITUA HA MECTO TEXHMYECKOTo NepcoHana Ans npoBeAeHUsi NNaHOBOIo 006CINYXMBaHUA.
3T1a mepa paccunTaHa Ha npeaynpexaeHme He060CHOBAaHHOIO 3a4eTa BpEMEHU Ha NNaHoBoe 00CnyxuBaHue,
KOTOpOE MOXET NONAaCTb HA BbIXOAHLIE AHU, UNK ANUTENbHLIX MHTEPBANOB BPEMEHU, TpebyeMbix Ansi npubbl-
TUSI NEPCOHAna B UCMbITaTEeNbHYIO OpraHu3aumio. [insa cnexexus 3a pabounm BpeMeHeM U BpeMEHEM NMPOCTO-
€B JOIDKHbI NPUMEHATLCA BUASO03aNUCh, PErMCTPATOPbI UMK UHBIE NOAXOAALLME CNOCO0bLI u 060pyA0BaHME.

7.9.3 OueHKa pe3ynsraToB UCNbITAHUMA

BoinonHeHue 3650 UMKNOB AOMKHO ObITb NOATBEPKAEHO 3aNUCLIBAIOLLEN annapaTypo.

McnbiTaHHbI 06pa3el CHUTAIOT BbiAEPXKaBLUMM UCTILITAHUS, ECNK:

- HaKONMEHUe Brarnm He HACTOMNbKO 3HAYUTENBHO, YTOOLI MOBMAMATL HA NPaBUILHOCTL (DYHKLIMOHUPOBA-
HWUS UNU OTPULIATENBLHO MOBAUATL HA 6€30NaCHOCTL AKCNMyaTaLuu;

- HakomnneHue Bnaru He AOCTUTaeT vacTeln noj HamnpsbkeHWEeM, KOTOPbIE He paccuuTaHbl Ha paboty B
CbIPbIX YCIOBUSX;

- OTCYTCTBYIOT CeayioLme KPYMHbIE TPELLMHBI (ONUCAHNE BCEX OCTamNbHbIX TPELLMH AOIMKHO ObITh BHE-
CEHO B MPOTOKOS, HO OHU HE CYMTAIOTCA PYHKLIMOHANbHBIMU NOBPEXAESHUAMMU):

- TPELUMHbI, KOTOPbIE AOMYCKAKOT BITEKAHUE (B TOM YKUCne criabble yTeykn) CMa3ku U3 CUCTEMbI

WU XKMAKOCTU U3 TMAPONPUBOAA;

- TPEeLUMHbI, KOTOpPblE 0CnabnsalT KOHCTPYKLUMOHHYHK NMPOYHOCTb UMM NPEACTaBASIIOT BO3MOXHYIO

OMAacHOCTb AN 3KCMIyaTaLMOHHOIO NepcoHana npyu HaxoXaeHun OKorno ucneliTyeMmoro obpasua;

- TPELUMHbI, KOTOPbLIE OTPULATENBHO BAUAIOT HA (PYHKLIMOHMPOBAHME SNEKTPUYeckoro obopyaosa-

HWA ucnbiTyemoro obpasua;

- Ha NpoBOAKE OTCYTCTBYIOT NOTEPTOCTM UMK 00yrnMBaHUE, KOTOPbIE MOTYT NPUBECTM K OFONEHUIO Npo-
BOAHUKOB. CKpy4MBaHWe He NpMBOAMT K 06pa3oBaHuio cruboB ¢ paanycoM, MeHbLLMM 12-kpaTHOMO anameTpa
OTAENbHOI0 3KPaHUPOBAHHOTO UMN M3ONIMPOBAHHOIO NPOBOAA UMW MEHBLUUM 7-KPaTHOrO BHELLHEro AuameTtpa
MHOFOXUMbHOTO kabens;

- OTCYTCTBYIOT OCMabneHHble UM NOBPEXAEHHbIE SNEKTPUYECKUE KOHTaKTbI;

- OTCYTCTBYIOT 0CnabneHHble BUHTLI, BONTLI, rakn U KNenku, Nnpeacrasnsowme yrposy 6€30nacHocTu.
Onucanue Bcex ocnabneHHbIX BUHTOB, BONTOB, raek U Knenok AOMKHO OblTb BHECEHO B MPOTOKON UCMbITAHMWIA;

- 3Ha4yeHune 95-ro NPOLEHTMNA TOYHOCTM, OnpeaeneHHoro no 7.3, Nocne yCKOPEHHbIX UCMbITAaHWUIA Ha u3-
HOCOCTOWKOCTb OTNMYaeTcs He 6onee yeMm Ha 20 % OT 3HAYEHUs1, MONYYEHHOTO A0 NPOBEAEHUS YCKOPEHHbIX
UCMbITAHUIA HA UBHOCOCTONKOCTb;

- HW OAMH M3 KOMMOHEHTOB HE BbILLEN M3 CTPOS A0 MNAHOBOro NpoeeaeHus TP (He npoBeaeHO HUKAKMX
3aM€EH KOMMOHEHTOB, KPOME YKasaHHbIX AnA NnaHosoro TP).

7.10 MeToAbl UCNbITaHUI 3MEKTPOHHOIO 060PYAOBaHUA

7.10.1 O6wWwKe NONOXeHUA

McnbiTaHua anekTpoHHOro 06opyaoBaHUs NpeaHasHa4YeHbl ANS PaHHEro BbiSIBNEHUS Aed)EKTOB, CBOM-
CTBEHHBIX 3NIEKTPOHHOMY 060PYAOBaHUIO UCTLITYEMOI CUCTEMbI CneXeHus 3a COnHUEM.

K anekTpoHHOMY 060pyaoBaHMI0O OTHOCSTCA 3MNEKTPOHHbIE CXEMbl ynpaeneHus, Onoku nutaHusa, aar-
yukn, npeobpasoBatenu, Wwkadbl U T. N. ANEKTPOHHOE 060pyA0BaHNE CUCTEM CrexeHusl 3a COMHUEeM MOXET
UMETb MEXaHU3Mbl OTKa30B, OTNIMYHbIE OT MEXAHU3MOB 0TKa3a UX MEXaHN4eCKUX KOMMOHEHTOB. 1o aToi npu-
YMHE UCMBLITAHWE BCEX KOMMOHEHTOB CUCTEM CrexeHus 3a COnmHuem npu NoMoLim ofHoro obuiero Habopa
UCNbITAHUI HE ABMAETCA 0GOCHOBAHHBLIM I 9KOHOMMUYHBIM.

McnelTaHWA No HacTosAWeMy noapasaeny npoBOAST CO BCEM 3NEKTPOHHLIM 0060pya0BaHUMEM CUCTEMbI
cnexeHus 3a COnHLUEM B KOMMIIEKCE.
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MpoxoxaeHme ucnbiTaHMin B COOTBETCTBUM C HACTOALLMM NOAPA3aenoM AOCTaTOUMHO TOMbKO ANA noj-
TBEPXAEHMS TOr0, YTO JAHHOE 3NEeKTPOHHOe obGopyaoBaHue, 06pasylollee OaHHYIO CUCTEMY YMpPaBIEHUS,
NPUrogHO ANs NPUMEHEHUA B CUCTEMAX CrEXEHUS 32 CONMHLEM KOHKPETHOW MEXaHWUYECKON KOHCTPYKLUMK (He-
CKOJIbKMX KOHKPETHBIX MEXaHUYECKUX KOHCTPYKUMi). [AnA noaATBEpXKAEHUNA TOro, YTO CUCTEMA CIEXEHUS 3a
CoOrHUEM B LIENOM COOTBETCTBYET TpeboBaHUAM HAaCTOALLETO cTaHaapTa, 06a3aTenbHO NPOXOXAEHUE yKa3aH-
HOW CMCTEMOM TaKXKe UcnblTaHuit no 7.2—7.8.

McnbiTanna no HacToAweMy nogpasaeny ANeKTPOHHOro 000pyaA0BaHUSA CUCTEMBI YNPaBIEHUSA, NPeaHa-
3HAYEHHOM ANA UCNOSb30BAHUSA B CUCTEMAX CnexXeHua 3a COMNHUEM C Pa3HbIMU MEXAHUYECKMMMU KOHCTPYKLIU-
SIMM, MOTYT NMPOBOAUTLCS OAMH Pa3 AN BCEX TUMOB MEXAHUYECKUX KOHCTPYKLUA.

[AnAa uenbitaHuin JOomkHbl ObiThb CriyyariHbiM 00pa3oM BbIOpaHbl Tpu obpa3sua Kaaoro AMNEKTPOHHOTO
KOMMOHEHTA UCMbLITYEMOW CUCTEMBI CnexeHua 3a ConHueM (Nnioc 3anacHoble Nno >XXenaHuio) B COOTBETCTBUU C
M3K 60410 [2].

MpumedaHue — 3aechbn ganee No BCeMy nogpaszerny noj TepMUHamin «obpaseL» U «UcrbITyeMblid obpaseL»
nogpasyMeBaeTcsl TONbKO 3MEKTPOHHOe 060pyAOBaHUE UCTILITYEMOIA CUCTEMBI criexXeHUs1 3a ComHLEM.

Mopsaaok npoBeAeHUa UCMbITAHUIA NOKa3aH Ha pucyHke 20.

3 obpasua

y

741
Bu3ayanbHblii KOHTPONb

\’

7.10.2
MpoBepka pabotocnoco6HocTU
aneKTpoHHoro o6opyaoBaHUst

1 obpasey, 1 obpaseL, 1 obpasel,
Y \
7.10.3 7.10.6 7.10.9
MeneiTaHna Ha cooTBeTCTBUE " CnblTaHMe‘Ha.CTOﬁKOCTb K WcnbiTaHue Ha Bo3aelcTBue
cTeneHu sawuTsl (kop IP) UMNYSILCHBIM NEPEHaNPIKEHNAM yNbTPadrMoneToBoro ManyveHns
. |
7.10.7
WcnbitaHue Ha 7.10.10
BUGPOYCTOMUMBOCTL NPU TepmouvknmposaHve
BO3AEWCTBUU CUHYCOMAANBHON
suGpaumn |
' 7.10.11
7.10.8 TepMoLMKIMpOBaHUE Npy
UcnbiTaHue Ha Bo3aencTeue BbICOKOW BINaXHOCTU
OAWHOYHbLIX YAAPOB
7.10.12 I
WcnbiTaHue Ha Bo3geiicTBue 7.104 7.10.5
BbICOKOW BINaXKHOCTU Npu WUcnbiTaHue Ha cooTBeTCTBUE WUcnbiTalHusa HaaexXHOCTH
BbICOKOW TeMneparype creneHn 3awmTsl (kog IK) CpPeACTB BHELUHUX COeAUHEHWUIA
y
- 71
BusyanbHbii KOHTPONb
7.10.2
MpoBepka paboTocnocobHOCTM
anekTpuyeckoro obopyaosaHus
MpuMeuvaHue — HoMmep Kaxaoro UCNbLITAHUA COOTBETCTBYET HOMEpPY NyHKTa HacTosLero nogpasaena, B Ko-

TOPOM OMUCAHO 3TO UCMbITaHUE.

PucyHok 20 — lMopsipok NpoBeAeHNA CNbITaHUA SNeKTPOHHOTo 06opyaoBaHuUS
cucTtem cnexeHus 3a ConHuem
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[o n nocne BCex UCMbITAHUIA, a TAKKE MEXAY UCMLITAHUAMU B KAYECTBE KOHTPONbHbIX NPOBOASAT BU-
3yanbHbIA KOHTPOSb NO 7.1 1 NpoBepKy paboTocnocobHOCTM aneKkTpoHHOro o6opyaosanus no 7.10.2. Ecnun
UCNbITAHUA BbIMOMHAIOT OAHO 3a APYrUM, BU3yarnbHbI KOHTPOMNb Mo 7.1 u npoBepka paboTocnocobHOCTU No
7.10.2 nocne npeaLuecTBYOLLEro UCNbITAHUA ABNAOTCA HavanbHbIMU UCNLITAHUSIMU AR CRNEAYIOLEro 3a HUM
U NpoBefeHne ux aABaxabl He TpebyeTcs.

KOHTpOnbHbIe MCNbITaHMA Ha paBoTOCNOCOGHOCTL NPOBOAAT C MO0 U3 MEXAHUYECKUX KOHCTPYKLMIA,
Ans paboTbl C KOTOPLIMKU NPEAHA3HAYEHO UCMbITYEMOE 3NIEKTPOHHOE 060PYAOBaHUE, HO C OHOW W TOV e Me-
XaHWUYECKOW KOHCTPYKUUEN (UCMbITaTenbHbIM CTEHAO0M, UMUTUPYIOLLMM paboTy MEXaHUYeCKONW KOHCTPYKLIMM)
B TEYEHME BCEX UCTLITAHUN.

7.10.2 MpoBepka paboTOCNOCOGHOCTHU 3NEKTPOHHOIO 060pyAOBaHUA

McnbiTaHua npeaHasHadeHsl 4NA NOATBEPXKAEHWUA BbINOMHEHUS 3NEKTPOHHLIM 060pya0oBaHMEM, 06pa-
3YIOLUMM CUCTEMY YMPaBreHUsA UCMbITYEMOW CUCTEMbI CrexeHus 3a COnHUEM, CBOMX PYHKLMIA, IMaBHON U3
KOTOPbIX ABMAETCA YNpaBreHne ABMKEHUEM UCTbITYEMOW CUCTEMbI CriexxeHNUst 3a COnHUeM. 3TU UCTbITaHUNA
NPOBOAAT A0 W MOCME BbINOMHEHWUSA KaXKAOr0 M3 UCMbITAHUI 3MEeKTPOHHOr0 0BOpYyAOBaHMS MO HACTOALLEMY
noapasaeny.

7.10.2.1 MNpoeeaeHne ucnbiTaHuin

MpoBepKy SneKTPOHHOrO 060pyA0BaHWSA MPOBOASAT B HATYPHBIX YCIOBUSIX HA UCTILITYEMOW CUCTEME Che-
KeHWA 3a COnHUEM MK B NOMELLEHUW Ha UCMBITATENLHOM CTEHAE.

Xota ucnbiTaHusa paboTocnocobHOCTM AMEKTPOHHOrO 060PYAOBAHUSI B HATYPHBIX YCIIOBUSAX CO CreXe-
HWeM 3a CorHUeM ABMATCA Haubonee HageXHbIMU, UCNBITAHUA HA UCNLITATENBHOM CTEHAE UMEIOT NPEUMY-
LLeCTBA C TOYKM 3PEHNUA CTOMMOCTM U yaobCTBa.

Ecnu ucnbiTaHua npoBOAAT B HATYPHbIX YCNOBUSX, TO:

1) YcTaHaBnuBaloT cUCTEMY CriexxeHus 3a COMNHUEM U pasMeLLaloT Ha HeNn UCTIbITYyeMOoe 3reKTPOHHOEe
obopyaoBaHue B COOTBETCTBUM C PEKOMEHAALMAMU UTOTOBUTENS.

YcTaHaBnMBalOT Ha cUCTEME cnexeHna 3a CONHUEM MaKCMManbHO A0NYCTUMYIO MAacnopTHYIO Harpy3Kky
(obopynoBaHue, Ha YCTaHOBKY KOTOPOFrO paccyuTaHa cuctema cnexeruns 3a ConHuem) C OTKNOHEHUEM yaenb-
HOr0 BECa U NMOMOXEHUSA LIEHTPpa TSHXKECTU OT yKa3aHHbIX M3roToBUTENEM 3Ha4YeHun B npeaenax + 20 %.

McnbiTaHne npoBOASAT C YCTAHOBAEHHbLIMKY hOTOINEKT pULECKUMU MOaynaMn nubo ¢ HAGopom rpy3oB, npea-
CTaBMSALLMX MaCCy, pacnpeseneHue Macc u BETPOBOE CONPOTMBIIEHUE 3TUX (DOTOINEKTPUIECKUX MOAYNEN.

Bec ycTraHoBneHHOro o60pyaoBaHUs, LEHTP TSDKECTU, KONUYECTBO (POTOINEKTPUUECKUX Moaynen (rpy-
30B) ¥ NPOMEXYTKM MeXAy HUMMU AOMKHbI ObITb YKa3aHbl B NPOTOKONE UCTNbITAHWUNA, TAKKE K NPOTOKONY [OfDKHA
GbITb NpuUnoXxeHa cotorpadust MONMHOCTLIO NOATOTOBINEHHON CUCTEMBI CrieXXeHusi 3a CONHLEM nepej Hava-
FNIOM UCMbITAHWUI C YCTAHOBMNEHHOW Harpy3KoMm.

2) B TeueHue YeTbipex YacoB BLIMOJHAIOT cnexeHne 3a CONHUEM npu ICHOM Hebe u onpeaensiioT Tou-
HOCTb crnexeHus no 7.3. Ecnu B cucteme ynpasneHust He UCMONb3yEeTCs AaTyuk 06paTHON CBSI3M NO YPOBHIO
9HEepreTM4eCcKol OCBELLEHHOCTU, BMECTO ONpeaeneHns TOHHOCTU CrEXXEeHUs] MOTYT ObiTk MPOBEAEHbLI UCTILITA-
HWA Ha NOBTOPSEMOCTL HaBeeHus no 7.4.

[OCKOMbKY NPU MCNbLITAHUAX INEKTPOHHOIO 0b6opyaosanusa no 7.10.3—7.10.12 aatumkm 06paTtHoOK CBA3M
W UHblEe OATYNKM C UCMLITYEMOW CUCTEMBI cnexeHua 3a ConHuem, BO3MOXHO, NoTpebyeTcs CHATb, Npeano-
naraercs, 4YTo Ans BbIMOJIHEHUSA Msmepeva MrHOBEHHOW OLLIMOKK HaBeAeHUA Nocne KaXxaoro u3 ykasaHHbIX
UCNbITaHUSI/BCEX UCMbITAHNI MOXET NOTpeboBaThCsl HOBAs HACTPOWMKA AATYUKOB.

3) MpoBepsAT CNOCOBHOCTL CUCTEMbI yNpaBrneHusa obecneunBaTb NOMHLIN pabounii LUMKN nepemeLye-
HUA CUCTEMBI CnexeHusa 3a ComnHUEM NO KaXaoW U3 0Cel B KAXKA0M HanpasneHuu BpaLLueHUs C YCTaHOBJIEH-
HbIMW NapameTpamu.

4) Ecnn B UCnbITyeMOM 06pasue npeayCMOTPEHO LUTOPMOBOE NONOXEHMEe, NPOBOASIT UCMbITAHME MO
7.5.9 0OQHOBPEMEHHO C UcCMbITaHMem no 7.6.2. BuidbiBaloT cpabarbiBaHue curHana 0 nepesoge B LUTOPMOBOE
NONOXEHNE 1 ybexaaroTcs, YTo Noj ynpasfieHUEM UCTLITYEMOrO 3NeKTPOHHOro o6opyaoBaHusa npueoj obe-
CNeYnBaeT nepexos B LUTOPMOBOE MOMOXEHUE.

5) MNpoepsitoT aHanornyHo 7.5.3, 4to nNpu cpabarbiBaHMM BCEX YCTAHOBSEHHbIX BbIKNIOYaTENEen, npea-
Ha3Ha4YEHHbIX ANA NPEKpaLLUEHUst ABMKEHUS (T. €. MPOrpaMMHO PEanu30BaHHbIX KOHUEBbIX BbIKNOYaTENeH,
PY4YHbIX BbIKNOYaTENEN, aBapuiHbIX BbIKMNOYATENEN, annapaTHO peann3oBaHHbIX KOHLEBbIX BbIKMOYaTenen),
npekpaLlaeTcs BCAKOE ABWXKEHUE cucTeMbl npuBoga. CpabaTtbiBaHWe YKa3aHHbIX BbIKIOYATENEN JOIDKHO Bbl-
3bIBATHCA MEXaHUYECKUMU CPeACTBaMU, OAHAKO Takoe cpabaTbiBaHME MOXET OblTh BbI3BAHO NOOLIMU cpea-
CTBaMM, KOTOPbIE UCNLITATENbHAS OpraHWU3aLusi COMTET NPUEMIIEMbIMMU.

6) Ecnv npeaycMOTpeH peXkMM PYYHOro yNpasfieHWUs, BbIMOMHAT NPOBEpKy no 7.5.5 Toro, 4to ¢ no-
MOLLbIO UCTILITYEMOTO 351EKTPOHHOIO 060PYA0BaHUSA PYYHON PEXMM peanu3yeTcs yCTaHOBNEHHbIM 06pa3om.

49



FOCT P 57229—2016

7) C NOMOLLBIO UCTILITYEMOTO 3M1EKTPOHHOIO 060PYA0BAHMS OCYLLECTBIISIOT NEPEMELLEHUE B ANanas3oHe
50° (MUnu B NONHOM AMana3oHe, UCXOASA U3 TOr0, KAKOW U3 HUX MEHbLLE) MO KaXKaon U3 NpeayCMOTPEHHBIX OCEN
B K&XAOM HanpaBneHUK BpaLleHUsi, O4HOBPEMEHHO M3MepPAs NOTPebneHne anNeKTPOIHEPruM € TOYHOCTBIO He
meHee 15 %.

[na nposepku paboToCNOCOBHOCTU UCNLITYEMOrO S1EKTPOHHOIO 060pyaA0BaHUS C MCNONb30BAHUEM UC-
MbITAaTENbLHOrO CTEHAA AOMKHO ObITh BbIMOMHEHO CrieayloLuee:

1) MoaknioyaoT KOMNMEKT UCTIbITYEMOTO 3MEKTPOHHOr0 060PYAOBaHNSA K UCTILITATENbHOMY CTEHAY C CU-
CTeMOW NpMBOAA COOTBETCTBYIOLLEN KOHCTPYKUUM (HAanpumep, rmapasnM4eckuM Hacocam, KnanaHam, LMnmH-
Apam, ABuraTtensm NOCTOSAHHOrO TOoKa, ABUraTensm nepeMeHHoro Toka). K cucreme npusoaa AomkHbl ObiThb
noAKMNoYEHbl Npeobpasosarenu, 4aT4nkm 06paTHON CBA3M, KOHLEBbLIE BbIKNIOYATENN M BCE OCTaNbHbLIE KOMIMO-
HEHTbI ANEKTPOHHOro 060pYyA0BaHUA. M3roToBUTENb MOXET NPEeayCMOTPETL HArpy3Ky CUCTEMbI NPUBOAA, €CIU
3T0 Heobxoaumo Ans obecnevyeHus BbIMONHEHUS UCNLITYEMbIM 3NIEKTPOHHbLIM 060pyaAoBaHMEM Tpebyembix
PYHKUUIA.

2) MpoBepsloT CNOCOOHOCTL CUCTEMbI YNPABNEHUSI NEPEMELLATb Ka)(ablii 9NEMEHT NpUBOAA BO BCEX
nNpeayCMOTPEHHbIX HaNPaBnEeHUsX.

3) MpoBepsilOT CNOCOBHOCTL CUCTEMBI YNPAaBMEHUA NMEPEMEeLLaTh Kakabli SNeMEeHT NpuBoAa BO BCE
npeaycMOTPEHHbIE NMOMOXEHUS.

B cniyyae, korga B cucteme ynpaeneHusi MCNomnbL3yeTcs obparHas CBsA3b OT Aaryuka nonoxeHusi ConH-
ua, B UCMbITATENbHbIN CTEHA AOMKEH ObiTb BKIIOYEH NEepeMeLlaemblii UCTOUHUK CBETa, 06ecneumBaioLLmii
OCBELLEHHOCTb He MeHee 100 Br/m2 ¢ yrnom pacxoxaenns He 6onee 1°. [latuuk nonoxeHuss ConHua ycra-
HaBNMBAKOT TAKUM 0Opa3oM, UTOObI OH Bbin HaNpaBneH Ha UCTOYHKK CBETA.

Mocne 3aBepLUeHNUs YCTAHOBKM Aaryuka nonoxeHus ConHua ybexaalorcsi, 4to cuctema ynpasreHus
HaxoaMuTCsA B YCTOWYMBOM COCTOSIHUM M BCE SNIEMEHThI MPUBOAA HEMOABWKHbI.

BbINOMHAT OTKIIOHEHWE UCTOYHMKA CBETa Ha 1° MO 04HOM U3 OCeW BpaLLeHus u ybexaalorcs, 4YTo cu-
cTema NpuBOAda pearvpyeT Ha 310 BO3AEWCTBUE U BLIMOMHSAET COOTBETCTBYIOLLEE HABEAEHUE HA UCTOUYHUK
cBeTa.

MoBTOPAIOT 3TY NpoLeaypy AN BCEX HAaNpaBneHWn BpaLLeHUs U 3aTeM Ansi BCeX HanpasneHui Bpatle-
HUA NPU OTKNOHEHMMU UCTOYHMKA CBETA Ha 5°.

4) Ecnu B ncnbiTyeMom o6pasue npeayCMOTPEHO LUTOPMOBOE MOSOXEHUE, NPOBOAAT UCMLITAHUE MO
7.5.9 0AHOBPEMEHHO € UCNbITaHUEM NO 7.6.2. BoidbiBaloT cpabaTbiBaHWe CUTHaANAa 0 Nepesoae B LUTOPMOBOE
nonoXeHne n ybexaalorcsi, YTo NoA ynpaBneHneM UCTILITYEMOrO 3NeKTPOHHOrO o6opyaoBaHUA npueoa obe-
CrnevynBaeT Nepexos B LUITOPMOBOE NONOXEHUE.

5) MpoBepsiOT aHanoruyHo 7.5.3, 4To Npu cpabaTbiBaHUW BCEX YCTAHOBMEHHBIX BbiKNoYaTenen, npea-
Ha3HAYEHHBbIX AN NpeKpaLleHus ABWKEHUA (T. €. NPOrpaMMHO pPeanu3oBaHHbIX KOHLEBbLIX BblKNOYaTeneun,
PY4HBIX BbIKIIOUaTENen, aBapuiHbIX BbIKMOYaTENen, annapaTHO peannu3oBaHHbIX KOHLIEBbLIX BbIKNOYaTenemn),
npekpaLwaeTcsl BCKOe ABWXEHME aKTUBHOMO npueogda. CpabaTbiBaHWe yKa3aHHbIX BbiKNovaTenen AOIKHO
BbI3bIBATbCA MEXaHWYECKUMU CPEACTBAMMU, OOQHAKO Takoe cpabarbiBaHUe MOXET ObiTb BbI3BAHO MIOOLIMK
cpefcTBaMu, KOTOPbIE UCMbITaTeNbHAA OPraHN3aumna CouTeT NPUEMNEMbIMU.

6) Ecnu npeaycMoTpeH pexxkum py4HOro ynpasneHus, BbINOAHAT NpoBepky no 7.5.5 Toro, uto ¢ no-
MOLLIbIO UCTILITYEMOTO 3NIEKTPOHHOTO 060PYA0BAHUA PYHHON PEXMM Peann3yeTcs yCTaHOBIIEHHbIM 00pa3om.

7) N3amepsIoT 3HaYEeHUS TOKa U HanpsXXeHns B cneaylowmx Mecrax:

- Ha BxoAe nuTaHus 6rnoka ynpaeneHus;

- Ha BbIxoAax 6noka ynpaeneHus K pene, knanaHam, AaT4uKaM UMM K UCMONHUTENbHLIM MeXaHU3MaMm
npuBoaa (KOHTaKTax, BbIBOAAX U T. N.);

- Ha OCHOBHOM NUTaHWM CUCTEMbI NPUBOAA.

7.10.2.2 OueHka pe3ynbraTtoB UCMbITAHWUN

McnbiTaHHble 06pa3sLpbl CUMTAIOT BbiAEePXKaBLUMMW UCNBITAHUS, ECNIU BBIMOMHAIOTCA cnegyowue Tpedo-
BaHuS.

YcneLwHo BbINOMHEHbI NPOBepKU 3TanoB 3)—6). Mpu ynpaBneHumn UCNbLITYEMbIM 3NEKTPOHHLIM 060py10-
BaHUEM cucTema criexkeHus 3a COrHLUEM BbINONMHAET BCE NEPEMELLEHUS U AEHCTBUSA, MPEAYCMOTPEHHbIE NPU
ee HopmanbHoW paboTe C yCTAHOBMEHHbIMU 3HAYEHUAMU NAaPaMETPOB.

Ecnu ucnbiTaHusa NPOBOASAT B HAaTYPHbIX YCNOBUAX:

- pasHuUa mMexay MeAWaHHOW TOYHOCTLIO CNeXeHus Npu cnabom BeTpe B MONOXEHUUM HAUMEHBbLLEro
OTKNOHEHUA A0 U NOCIe NPOBEAEHUS BCEX UCMbITAHUI U A0 U NOCIIE KaKoro-nnbo NCNbITAHUSA NO HACTOALLEMY
noapasaeny cocraensietr He 6onee 20 % (cm. 7.3);
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- €Crnu BMECTO OMpefeneHns TOYHOCTU CIIEXEHUS onpeaensanacs NOBTOPAEMOCTb HABEAEHUA, pasHuLa
MeXay NOBTOPSIEMOCTLIO HABEAEHMA A0 M NOCNe NPOBEAEHUs BCEX UCMbITAHUIA 1 A0 WU NOCne Kakoro-nubo uc-
NbITaHUA NO HaCTosALEMY noapasaeny cocraenset He 6onee 10 %;

- pasHuua mexay noTpebneHnem neKTpo3HEPruK, USMEPEHHBIM Ha 3Tane 7) 40 U NOCNe NPOBEAEHUS BCEX
UCMbITAHWIA 1 10 W NOCIE KaKoro-nnbo MCMbITaHWUs NO HACTOALLEMY NOApasaeny, cocrasnseT He 6onee 15 %.

Ecnu ncnbiTaHus NpoBoAAT B MOMELLEHWW HA UCNbITATENBHOM CTEHAE:

- 3HAYEHUHA TOKOB W HAMPSHKEHUNA, U3MEPEHHbIE 0 Ha4Yana UCMbITaHUIA, HAXOAATCA B Npejenax, 3ajaH-
HbIX M3rOTOBUTENEM;

- pasHuuUa MeXay MakCMMmarnbHbIMU U3MEPEHHBIMU 3HAYEHUSIMU TOKOB U HaMPSHXKEHUA A0 U nocne npo-
BEJEHUSA BCEX UCTILITAHMIA U A0 M NOCIE KaKoro-nmbo ucrblTaHUA NO HACTOALLEMY NoApasfeny COCTaBMSAET He
oonee 15 %.

7.10.3 UcnbITaHNUA Ha COOTBETCTBUE CTeneHu 3awuThl (kog IP)

McnbiTaHne npegHasHayeHo Ang onpeaeneHust ypoeHsa (ko IP), Ao koToporo 060504ka 3neKTPOHHOro
obopyaoBaHus 06ecnevnBaeT 3alumMTy OT AOCTYNA K ONacHbIM YacTAaM, NPOHUKHOBEHUSA TBEPAbIX MHOPOAHbIX
npeameToB U BOAbI.

UcneitaHusa npoeogdat no fOCT 14254 ans nepBon xapakTepUCTUYECKON Lndpbl 5 U BTOPOW XapaKkTepu-
cTuyeckown uudpbl 4 (MnK BbiLLe, €CNK M3roTOBUTENEM ykasaH 6onee BbICOKMIA Kog, IP).

Ecrnn o6onouka (kopnyc, wkad v T. n.), B KOTOPOWN pa3MELLAIOTCA AMEKTPOHHbIE KOMMOHEHTLI, Y>ke Obina
cepTudULMpOBaHa Ha COOTBETCTBUE Koay IP 54 u Bbiwe, NOBTOPEHWE UCTbITAHWI He TpebyeTcs.

McnbiTaHHbI 06pasew CYnTaloT BbIAEPXKABLUMM UCNBITAHUA, €CMW CTENEHb MX 3aLLUTbl COOTBETCTBYET
koay P54 v Bbiwe no FOCT 14254.

7.10.4 UcnbiTaHUA Ha cOOTBETCTBUE CTeneHu 3awnTbl (koa IK)

McnbiTaHne npeaHasHadyeHo anga onpeaenenus yposHa (kog 1K), A0 koTtoporo 060no4ka 3nekTpoHHOro
obopynoBaHusa obecneymBaeT 3aLmMTy OT BHELLUHUX MEXaHUYECKMX yAapoB.

UcnbitaHua npoeogaT no FOCT IEC 62262 ¢ wcnonb30BaHMEM MAATHMKOBOIO KOMepa, yKasaHHOro B
rOCT 30630.1.10—2013 (ucnbimarue 181-1).

McnbiTaHWst NPOBOASAT B MOMELLUEHUU NPU HOPMASIbHBIX KNMMMAaTU4ECKUX YCNOBUSA UCMBITAHUIA (FyHKM
3.15TOCT 15150—69):

R L=T Y 1R T=T oF: 1 Y/ o - O nmoc (25 £ 10) °C;

- OTHOCUTENbHAS BIIAKHOCTD BOBAYXA .. .cei i imiiiiiaeaaaaaeeteteteaeaaa e e reeeeeeeeaa e anmmreeeeeaeaaannn 0T 45 no 80 %;

- ATMOCHEPHOE AABIEHME. ... .. eiieeeeieeeaeeieeee e eeeeeeeeeaaeeeeeaanseeaeaaaneeeeeaeeeeeaaseeeaeaannes ot 86,0 no 106 klMa

(o1 630 oo 800 mm prt. CT1.).

Ecnum BbicoTa, Ha KOTOPOI NPOBOAUTCA UCNbITaHUE, Bbiwe 2000 M, BLICOTA NAAEHMA yaapHUKA [0IKHA
perynupoBarbcsi Tak, YToObl 06ecnevunTb He0OX0ANMDIN YPOBEHb SHEPTUN BO3AEUCTBUS.

Kaxgasa obonouka AOrmkHA ObITb B YACTOM M HOBOM COCTOSIHUM, BMECTE CO BCEMMU €€ YacTAMM.

Bo Bpemsi ucnbitaHus 060noyka AormkHa ObITb YCTAHOBMEHA HA TBEPAOM OCHOBAHUM COTNACHO UHCTPYK-
unam usrotosutensa. OCHOBaHME CYMTAIOT AOCTATOMHO TBEPALIM, €CMU €r0 CMELLIEHne CoCTaBnseT He bonee
0,1 mm noa yaapowm ¢ aHepruen 0,7 bk (unu 6onee, ecnu uarotosurenem ykasat ko IK soiwe IK05).

Mepen ucnbiTaHMAMKM UCTILITYEMBIN 00pa3eL, BbIAEPXKUBAIOT B KNIMMaTUYECKON Kamepe nNpu Temnepary-
pe (MuHyc 10 £ 2) °C B TeueHue 1 u.

B Teuenne 1 MMH. nocne u3bATUA UCTILITYEMOro 06pasLa u3 KnMMaTuyeCckon Kamepbl HAHOCAT NO KaXx-
[0 NOBEPXHOCTU NATb MNOCNEA0BATENbHbIX YAAPOB, HANPaBEHHbIX NEPNEHANKYNAPHO NOBEPXHOCTU U paB-
HOMEPHO pacnpeaeneHHbIX Mo BCeW NOBEPXHOCTU, MPUKNAAbLIBAA dHepruto Bosaencteua 0,7 [k (unu 6onee,
ecnu usrorosutenem ykasad ko IK soiwe IK05). MNpu 3TOM B 0AHY TOUKY NOBEPXHOCTU AOSMKHO ObITb NPUNO-
XEHO He bonee Tpex BO3AENCTBUA.

Ecnmn o6onouka (kopnyc, wkad 1 T. n.), B KOTOPON pasmeLLaloTcsl SNeKTPOHHbIE KOMNOHEHTI, ye Gbina
cepTuduumpoBaHa Ha coorseTcTeme koay IK0S u Beilwe, NOBTOPEHUE UCNLITAHMIA C 3TOW 0DONOYKON HE Tpe-
byercs.

McnbimraHHbin 06pasew, CYMTAIOT BbIAEMKABLUUM UCNIbITAHUA, €CIK:

- BCe 0D0N0YKM INMEKTPOHHbLIX KOMMNOHEHTOB cooTBeTCTBYET koay IKO5 u Bbiwe no FOCT IEC 62262,

- B 000104Kax OTCYTCTBYIOT TPELUMHBI Unn aedopmaun, KOTopble NPENSATCTBYIOT HOPManNbHOMY yHK-
LUMOHMPOBAHUIO 0BONOYEK N PACNONMKEHHbIX B HUX 9NEKTPOHHLIX KOMMOHEHTOB.

7.10.5 AcnbiTaHUA HaAEXHOCTU CPeACTB BHEWHNX COeAUHEHUN

UcnbiTaHus npeaHasHadveHs! A5 NPOBEPKU TOrO, YTO COeAUHUTENbHBLIE YCTPOWCTBA, SNEKTPUECKUE COo-
€AWNHEHNUA U UX KPENNEHUs MOTyT NPOTUBOCTOATb HArpy3kam, BOSHUKHOBEHUE KOTOPbIX BO3MOXHO NpW HOp-
ManbHbIX YCMOBUAX MOHTAXa, 9KCnyatauum u norpy3ovHoO-pasrpy3oqHbix paborax.
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7.10.5.1 Tunel CpeacTB BHELUHMX COEAUHEHUN

B cucremax cnexxeHus 3a ConHuem MOryT ObITb YCTAHOBMEHBI TPW TUMA CPEACTB BHELUHUX COELUHEHUN:

- T1n A: npoBoAa, kabenu unu HesakpenneHHbIe BbIBOAbI (HE3aKPENNEHHbIE COEANHUTESBbHLIE YCTPONCTBA);

- TN B: HENOABWXKHbIE COEANHUTENbHLIE YCTPONCTBA (BUHTOBbLIE KITEMMbI, HAPE3Hble LUTbIPW, BUHTbI U
T.M.);

- Tun C: coeanHuTenu.

7.10.5.2 MNpoBeaeHune nucnoiTaHum

MpeaBaputensHasa o6paboTka: BelAEPXKKA B TEYEHNE 1 Y B HOPMAarbHbIX KNIMMAaTUYECKUX YCIIOBUSIX UC-
nbitanuii (nyHkm 3.15 FOCT 15150—69) nepen UCNbITAHUAMU U UBMEPEHUAMMU.

Tun A

McnbiTaHne HaTskeHueM: B cootBeTcTBuMmM ¢ MOK 60068-2-21 [3], ucnbitanua Ua, ¢ cobniogeHnem crne-
AYIOLWNX YCNOBWIA:

- OOIMKHbI ObITb MCNBITAHBLI BCE NPOBOAA, Kabenu U He3aKpenneHHble BbIBOALI;

- CUINa HaTSHKEHUSA HEe JOIPKHA NPeBOCXOAUTbL BeCa UCTbITyeMoro obpasua.

WMenbiTanme usrmbom: B cootsercTaum ¢ [3], ucneiranus Ub, ¢ cobnioaeHnem cneayioLmx ycrnoBuii:

- [AOMKHbI ObITb UCMBITAHbI BCE NPOBOAA, KaBenu u HedakpenneHHble BbIBOADI;

- metog 1, 10 uuknoB (OAMH LMKN NpeacTaBnsietT coboi oauH M3rmb B KaQoOM M3 NMPOTMBOMONOMXHbBIX
HanpasneHun).

Tun B

NcnbiTaHue HaTskeHmeM U n3rubom:

[ns ucnbiTyembix 00pasLoB C OTKPbITbIMU BbIBOAAMU KAXA0€ COEAUHUTENbHOE YCTPOMCTBO AOMKHO
ObITb UCNbITAHO KaK CPEACTBO BHELLHUX COEAUHEHWUI TUna A.

Ecnu nogknioyeHns BbINOMHEHbI B 3aLUTHOM LuKad)y, MCNbITAHUA NPOBOAATCA B CNEAYIOLLEM NOpsiKe:

1) Kabenb He06Xx0AUMON ANMHLI, TOFO CEYEHUA U TUNA, KOTOPLIN yKa3aH U3rotoBUTeneM, NpoTArMBaioT
yepes kabenbHbIl BBOA C UCMONb30BAHUEM BCEX NPEAHA3HAYEHHDbIX ANA HEr0 3aXUMMOB U NOAKMIOHAIOT K CO-
eAMHUTENbHBLIM YCTPOCTBAM (BbIBOAAM) BHYTPU 3aLUMTHOIO Wkada B COOTBETCTBUU C ONpeAeneHHbIM U3-
roTOBMTENEM NOPSAKOM.

2) HapexHo 3akpennsioT KpbILLKY Likada.

3) MpoBoaAT C uCNbITyeMbIM 06Pa3LOM UCTILITAHUA, ONpeAEeNneHHbIe ANS CPEACTB BHELUHUX COEIMHEHUM
TUna A.

McnblTaHna BpaweHueM: B cOoTBETCTBUM C [3], ucnbitanus Ud, ¢ cobniogeHnem cneayoLmx yCrnoBui:

- OOMKHbI GbITb UCNbITAHBI BCE COEAUHUTENbHbIE YCTPONCTRA;

- XKECTKOCTb UCMbITaHuA 1.

Mocne ucnbiTaHuii 4OMKHA COXPAHATLCA BO3ZMOXKHOCTb OTKPYUMBAHUSA BMHTOB M FA€K, 32 UCKITIOYEHUEM
Tex cryyaes, Korga npejycMOTPeHO X 0OAHOPa30BOE NOCTOSHHOE 3aKpenseHue.

Tun C

MoaKno4atoT K BLIXOAHOMY KOHLY coeauHuTens kabenb Heo6XxoauMOi ANUHLI TOFO CEYEHMS M TUNa, Ko-
TOPbIN yKasaH nsrotoputenem. Mfocne aToro ¢ ucnbiryeMbiM 06pa3sLOM NPOBOAST UCTILITAHUSA, ONpPeaeneHHble
ANA CPeACTB BHELLUHUX COEAUHEHUI TMna A.

[nA OLeHKN n3aMeHEHUA XapakTePUCTUK UCMbITAHHOTO 06pa3sua NPOBOAAT BU3yanbHbii KOHTPOINb No 7.1
U NpoBepKy paboTocnocoGHOCTM aNeKTPOoHHOro o6opyaoBaHus no 7.10.2.

MenbiTaHHbIM 06paseL, cYMTalOT BbliAepKaBLUMM UCTIBITAHUS, ECIIN:

- OTCYTCTBYHOT BUAMMbIE (OYHKLIMOHANbHbIE NOBPEXAEHUS, YKa3aHHble B 7.1.3;

- pesynsraTbl NPOBEPKM paboTocnocobHOCTM oTBEYalOT TpeboBaHusm 7.10.2.2;

- OTCYTCTBYIOT MEXaHUYECKWUE MOBPEXAEHNS.

7.10.6 NcnbiTaHUA HA CTOMKOCTb K MMNYJbCHbLIM NepeHan psikeHUAM

McnbiTaHue npegHasHa4YeHo Ans NpoBePKU CNOCOBHOCTM S1EKTPOHHOIO 000pyA0BaHUsA NMPOTUBOCTOSATh
nepeHanpsi»KeHUsIM, Bbi3bIBAEMbIM MOMHUSAMU, KOMMYTaUUER MW UHbIMU KPaTKOBPEMEHHbLIMU CKaYKaMu Ha-
NPsKEHUA.

Bce anekTpoHHoe 060pyaOBaHWE MCMbITYEMON CUCTEeMbl crnexeHusi 3a COonHueM AOMKHO BbiTh Nnoa-
BEPrHyTO UCNbITaHusAM cornacHo MOK 61000-4-5 [4] u FOCT P 51317.4.5—99. 3nekTpoHHOe 060pyaoBaHue
ucneiTyemoro obpasia AOSHKHO paccmaTpuBaTbCsa Kak npuHaanexaiyee kK knaccy 3 (anekTpoMarHutTHas o6-
CTaHOBKa NpuW napannensHoi NpoKnaake CUNOBbIX U CUTHANbHbIX kKabeneit), 3a UCKINIYEHMEM CIy4YaeB, koraa
B AOKYMEHTaLUWUMW Ha UCNLITLIBAEMOE YCTPOWCTBO yKa3aHa ero NnpuHaaneXXHocTb k 6onee HU3KOMy Knaccy.

[N OLEeHKN M3MEeHEHMUA XapakTepUCTMK UCMbITAHHOTO obpa3sua NPOBOAAT BU3yarbHbIA KOHTPOSL No 7.1
U NpoBepKy paboTocnocoBGHOCTM neKTPOHHOro o6opyaoBaHus no 7.10.2.
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McnbiTaHHbI 06pasel CHUTaIOT BblAepKaBLUMM UCMbITAHUSA, eCru:

- He MpOU3OLUNO YXYALWEHUS] (PYHKLUMOHUPOBAHUSA WNW NpPEKPaLLEeHUSA BbINONHEHWUSI YCTAHOBIIEHHOW
PYHKUMM, KOTOPbIE HE MOANEXAaT BOCCTaHOBEHMIO (kpumepull D pa3den 9 FTOCT P 51317.4.5—99; pasaen
9d [4]);

- OTCYTCTBYIOT BUAWMbIE (DYHKLMOHATBHBIE MOBPEXAEeHUs, yKa3aHHble B 7.1.3;

- pesynkTaTthbl NPOBEPKKU PaboTocnocobHOCTU OTBEYaloT TpeboaHuam 7.10.2.2.

7.10.7 UcnbiTaHMe Ha BUGPOYCTONYUBOCTL NPU BO3OEUCTBUU CUHYCOUOANbLHOW BUGpaLmm

McnbiTaHue npegHasHa4YeHo AN NPOBEPKU CNOCOBHOCTU ANEKTPOHHOTro 060pyA0BaHUS NPOTUBOCTOATD
rapMOHUYECKON BUGpaLMK, BO3HWUKAIOLLEH BO BPEMS TPAHCNOPTUPOBAHMS, T. €. TaKOI, KOTOPas BO3HUKAET npu
nepeBo3Ke Ha cyaax, caMmosieTax Unu HaseMHOM TpaHcnopTe.

McnbitaHue nposogsat no M3K 60068-2-6 [5] n FOCT 28203 npu cneayowmx yCnoBusx:

= ONANA30H YACTOTDBI 1.ieiiieiiisiee ittt sesessaneesesaeasssssessseebesseseebesesesaeseseeeeeeaeesees 10—11,8 'y, 11,9—150 I'y;

= AMMITUTYOA MEPEMELLUEHMS ...c..vuieieee e ettt ee e e e teeeeeaeaa sttt eeeeeaaaaseeteeee e e s sabreaeeeesanstaesaeaeseansaenseeeen 3,5 Mmm;

oL L1y Y7 b IR e (o] o 1T - ;
CKOPOCTb UBMEHEHMSA HACTOTBI ...vveeeeieereieeieeeseieeseeeeseeesseeeaeesseeesseeeaneensaeansseenseseseeesseenns
NPOAOIHKUTENIBHOCTD MO KAMIOM OCM ..eeniiiiiieieeenieeaieentees e e enteeeneeen e antaeasaeesseeesseesnseesssenssnesseesansenss
nosnHas NPOAOMHKUTENbLHOCTb UCTLITAHUS

B TeyeHue ucnbiTaHWsA ucnbiTyemblini 06pasel; MOXeT ObiTb NOMELLEH B TPAHCMOPTHYIO YNAKOBKY.

McnelTaHue NpoBOAAT MYTEM NNABHOIO M3MEHEHWUSA YacTOThl OT HU3LLEH K BbICLUER u o6paTHo. McnbiTye-
Mblil 06pasel nogsepraeTca BubGpaLun no TpeM B3aMMHO NEPNEHANKYNAPHBLIM HanpasneHUAM.

B TeueHne ucnbiTaHUa NUTaHMe Ha UCNbITyeMbl obpasel He NoAAeTCs.

[nsi OLEHKN N3MEHEHUA XapakTEPUCTHK MCMbITAHHOTO 06pasLia NPoBOAAT BU3YyanbHbIA KOHTPONb Mo 7.1
U NpoBepKy paboToCNoCOGHOCTM ANEKTPOHHOro o6opyaosaHus no 7.10.2.

McnbiTaHHbIn 06paseL, CHUTAIOT BblAEPKABLUMM UCTIbITAHUSA, ECIN:

- OTCYTCTBYIOT BUAUMbIE (DYHKUMOHASbHBIE MOBPEXAEHUS, yKasaHHble B 7.1.3;

- pesynbTaTbl NPoBEPKM paboTocnocobHOCTM oTBeYatoT TpeboBaHusam 7.10.2.2.

7.10.8 UcnbiTaHMe Ha BO3OeNCTBME OAUHOYHBbIX YOAPOB

McneiTaHne npegHasHa4eHo ANs MPOBEPKU CMOCOGHOCTU INEKTPOHHOro 060pyAOBaHUS BbIAEPXUBATH
HenoBTOpsieMble yaapbl, KOTOPbIE MOTYT BO3HUKHYTb B NPOLIECCE TPAHCMIOPTUPOBAHUS U 3KCMnyaTauum.

WMcnbitanue nposoaat no MK 60068-2-27 [6] u FTOCT 28213 npu cnegyiowmx yCnoBusx:

= TIMKOBOEG YOKOPEHME .....eeneeattteia e aeemeeeaa e e emaeeeaeeaaamnmneeee e e asmnemeeeaaa e nnnmeeeeaeaaamneeeeeesssnssnsasassnassssaeesen 15¢;
- POPMA YAAPHOTO UMIYIIBOA ....oieieiiieieeiieaeetieeeeeeeieeeeeeemseeeensmeaneaneeeeseeesenneeeennes nonycuHycouaanbHas,;
- ANUTENbHOCTb HOMUHASTBHOTO UMIYITBCA ... ceeeeeeeuemeieeeesaaaereeeeeeaeeeeeeeeaneeaanneeeeeesasnsssssesessesssssseens 11 mc;
- N3MEHEHME CKOPOCTN UMIMYIIBOA ..eeeeieeiieeeeieeeieeateeeeeeaeeeeae e e st ee e e s aeee e e e e e e neaasssansssanseessseessssanssens 1¢;
= KOMUYUECTBO YIAPOB ......ccuueieeeiieeaieeeaueeasamteeaanseeaaaamee e aeeeeaamteeseaseeeeaanseeeamseeaasanesnssaessnseesas 18 (6 x 3).

B TeyeHune ucnbITaHWin NMTaHWe Ha UCTILITYEMBIN 06pa3eL He NOAAETCS, U OH He A0MkKeH ObiTb YNakoBaH.

B kaxxaoM HanpasneHuu NoO TPeM B3aUMHO MEPNEHAUKYNAPHLIM OCSIM AOJDKHO ObITb NPUNOXEHO TpU
nocriefoBarernsHbIX yaapa.

[nA OUEeHKU U3MEHEHNA XapaKTEPUCTUK UCMILITAHHOTO 0Opa3sLa NPOBOAAT BU3yanbHbIA KOHTPOMb No 7.1
1 npoBepky pa6oTocnocoGHOCTU 3nNeKTPOHHOro o6opynoBaHus no 7.10.2.

McnbiTaHHbIN 06pa3el CYMTAIOT BbiepXKaBLLUMM UCTILITAHUS, ECIU:

- OTCYTCTBYIOT BUAUMbBIE (DYHKLUMOHArbHLIE MOBPEXAEHUs], YKa3aHHbie B 7.1.3;

- pesynbTaThl NpoBepkn paboTocnocobHoCTH oTBeYatoT TpeboBaHuam 7.10.2.2.

7.10.9 McnbiTaHua Ha BO3AeNCTBUE yNLTPA(PUONETOBOIO U3Ny4YeHus

McnbiTaHne npeaHasHaveHo AnA onpeaeneHusi CnocoBHOCTU SNEKTPOHHOTO 060pyA0BaHUA NPOTUBOCTOSTh
BO3AENCTBUIO YNbTpadnonetoBoro (Y&P) usnyyeHuns. 3To UCMbITaHWE NPOBOASAT TOMbKO ANA ANEKTPOHHBLIX U arek-
TPUYECKMX KOMMOHEHTOB, KOTOPbIE HE 3alLMLLeHbI LuKachaMu U COAEPXKaT AeTanu U3 nosIMMEpPHbIX MaTepuaros.

7.10.9.1 UcnbiTatenbHoe o6opyaoBaHue

[Ana nposeaeHua ucnoiTaHnin Tpebyercs cnepylouiee 06opyaoBaHue:

a) KnuMaTHYecKas kamepa c perynupyemMoi TemnepaTypoi Unm MHoe YyCTPOWCTBO C OKHOM UMM Kpenne-
HUAMM ANA UCTOYHMKOB YP-u3nyyeHus u ucnoityeMoro obpasua. Kamepa gomkHa o6ecneunsarb noaaepxa-
HWe Temneparypbl UcneiTyemoro obpasua Ha ypoBHe (60 + 5) °C B Cyxux yCrnoBusix;

b) ucTouHmnk Yd-usnyyenusi, o6ecneumBaioLmii O4HOPOAHOCTb HEPTETUECKOW OCBELLEHHOCTH MO Mo-
cKocTu pabodeit NOBEPXHOCTU UCTIbITYeMOro obpasua + 15 %, UMeloLLMii HE3HAUUTENBHYIO SHEPIETUYECKYIO
OCBELLUEHHOCTb B CNeKTpe Hmke 280 HM 1M NO3BONSAIOLLMIA NONYYUTb HEOOX0AUMBIE 403bl U3NYyYeHUs B Tpebye-
MbIX AuanasoHax B cooTeeTcTBumu ¢ 7.10.9.2.
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B npoTokone UCnbITaHUA AOMMKHO ObITb YKa3aHO, Kakoi UCTOYHUK YP-13nydyeHus Obin MCNONbL3OBAH, U
cnekTp namn(bl), €CAN OHW UCNOSb3OBASUCD;

C) cpeacTBa M3MEPEeHWs U perucTpauum TemnepaTtypbl NOBEPXHOCTM MCMbITYEMOro o6pasua ¢ TOYHO-
CTbio £ 2 °C;

d) oTkanubpoBaHHbIV paguoMeTP, CNOCOOHLIN BbIMOMHATL U3MEPEHUE A03bl YP-U3ny4yeHus B Mrocko-
CTU UcnbiTyemoro obpasua B cnekTpanbHoi nonoce ot 280 4o 400 HM € NOrPELLHOCTLIO U3MepeHun = 15 %.

7.10.9.2 MNpoBeaeHue ucnbiTaHum

1) Micnonb3ys oTKanuOpOBaHHbI paanoOMETP, U3MEPSIIOT SHEPreTUYECKYI0 OCBELLEHHOCTL B 3aAaHHON
MIOCKOCTU U3MEPEHWIE N yBexaatTes, 4To:

- BO BpeMs uUCnbiTaHuin B AnanaszoHe AnuH BonH oT 280 Ao 400 HM cnekTpanbHas sHepreTuyeckas
OCBELLEHHOCTb HUKorga He Oyaet 6onee Yyem B NATb pas NPeBbIWATL CTAHAAPTHOE 3HAYEHUE CnEeKTParbHOW
3HEpreTMYecKol OCBELLEHHOCTW MpU CTAHAAPTHOM CNEKTPanbHOM pacnpeeneHun SHepreTM4eckon OocBe-
wieHHocTn AM 1,5 (tabnuua 1 FOCT P M3K 60904-3);

- B AManasoHe ANMH BOMH Hke 280 HM 3HaUMMas SHepreTM4eckas OCBELLEHHOCTb OTCYTCTBYET;

- 9HepreTuyeckas OCBELLUEHHOCTb OAHOPOAHA N0 BCEI NIOCKOCTU MBMEPEHUIA C OTKIIOHEHUEM B Npeae-
nax+ 15 %.

2) YcTaHaBnuMBaKT AaTyMKkM TeMnepaTypbl Ha MOBEPXHOCTSAX UCNbITyeMoro obpasua, kotopble OyayT
noaBepPrHyTbl 06ny4YeHuIo.

3) YcraHaBnuBaloT UCMbITYEMbIV 0Opasel B pexxuMe X0NoCTOro XoAa B KNMMaTtu4yeckon kamepe B nno-
CKOCTU U3MEPEHNI, NPOBEPEHHOI Ha atane 1), Takum o6pa3oM, YToObl ero Hanbonee Ba)xkHas cTopoHa (T. e.
CTOPOHA, rae pacrnonoxeHo HanbonbLuee KONMYeCTBO BbIBOAOB) Obina nepneHankynsapHa najaroLwwemy nusny-
yeHuto. Ecnu ucnbiTyemblii o6pasew; 00bIMHO yCTaHABNMBAETCA C OpUEHTaLMEN, Mpu KOTOPOW 3Ta ero CTopo-
Ha 3alMLLeHa OT CONMHEYHOro U3MyveHus, Toraa UCTbITyembli 06pasel MOXET ObiTb YCTAHOBMEH C OObLIYHOW
OpUWEHTaLMeN.

4) Mogkno4akT U3MepUTENbHbIE NPUBOPSI.

5) 3akpbIBalOT KMMMaTUYECKYHO KaMepy W BKIOYAKOT Harpes.

6) Mocne Toro kak TeMneparypa ucnbiTyemoro o6pasua gocrurna sHaveHus (60 + 5) °C, nogaepxusaior
TeMneparypy ucnbiTyemoro obpasua Ha yposHe (60 + 5) °C U BO3AENCTBYIOT Ha UCMNbITYEeMbIn 0Opasey u3-
ny4yeHnem ¢ CyMMapHOW HaKonneHHon Ao3omn 15 kBT-u/M2 B gManasoHe ArMH BOMH Mexay 280 un 400 HM TaK,
yT06bI OT 3 A0 10 % A03bl NPUXOAUNOCH HA ANANA30H ANWUH BONH Mexay 280 u 320 HMm.

7) MepeBopauMBaloT UCTILITYEMbIN 0Bpa3sel Tak, YTobbl ero o6paTHas CTopoHa Gbina nepneHankynapHa
nydam nagawowiero YO-usnyyeHus.

8) MosTopsatoT aran 6) ¢ ANUTENLHOCTLIO 10 % 1 TEMMU e 3HAYEHUAMU A03bl N3NYHEHUS.

NS OLIEHKN M3MEHEHUS XapaKTEPUCTHUK UCTIbITAHHOTO 06pa3ua NPoBOAAT BU3yanbHbI KOHTPONb NO 7.1
1 npoBepKy paboTocnoco6HOCTU ANEeKTPOHHOro 06opyaoBaHua no 7.10.2.

McnbiTaHHbIA 06pasel; CYUTAIOT BbiAEPXKABLUMM UCTILITAHURA, €CNK:

- OTCYTCTBYIOT BUAMMbIE (PYHKLIMOHAIbHbIE MOBPEXAEHUS, yKa3aHHble B 7.1.3;

- pesynbrartbl NPOBEPKU paboToCcnocobHOCTU oTBevaloT TpeboBaHuam 7.10.2.2.

7.10.10 TepmouuknupoBaHue

McnbiTaHue npegHasHavyeHo Ansi onpeaeneHusi CnocoBHOCTU 3NEeKTPOHHOro 060pyaoBaHUS NPOTUBO-
CTOSITb PE3KUM Nepenagam Temnepatypbl, TEPMUYECKON YCTANocTu U apyrum caktopam, 06yCnoBneHHbIM
ObICTPbIMKU, HEPABHOMEPHBLIMM UIN YaCTbIMU U3MEHEHUAMU TEMNEPATYPbI.

7.10.10.1 UcnbiTatenbHoe o6opyaoBaHue

Ina npoBeaeHus ucnbiTaHuii TpebyeTcs crneayiollee o6opyaoBaHue:

a) KnumaTuyeckas kKamepa c aBTOMaTu4eCkuM ynpasneHneM Temnepartypon, cpeacTsamm obecneverHmns
BHYTPEHHEWN LIMPKYNsauuM BO3ayxa U CpeacTBaMum MMHUMM3aUMM 06pa3oBaHMA KOHAEHCATa Ha UCMLITYEMOM
obpasue npu NpoBeieHUM UCTbITaHMA, obecneunBaloLLas BbIMOSIHEHNE LUUKIOB U3MEHEHNUS TEMNEPATYPbI B
COOTBETCTBUU C PUCYHKOM 21;

b) npucnocobneHus Anst yCTAaHOBKM W 3aKPEMNIEHUs UCTIbITYEMOro o6pasua B yka3aHHON KNUMAaTUYECKON
kamepe, obecneuunBaiome H6eCnpenATCTBEHHYIO LIMPKYNALMIO OKpyXalowero sosayxa. TennonpoBoaHOCTb
CTOEK M KPEMMNEHUI AOIMKHA ObITb HACTONBKO HU3KOW, YTOObI C NPAKTUYECKON TOYKU 3PEHUS UCNLITYEMbIN 06-
pa3sev, Mmor Obl pacCMaTpUBaTLCA KaK TENIOU30NUPOBAHHbIN;

C) CpefiCTBa U3MEPEHUSI U PETMCTPALIMM TEMNEPATYPbI UCTILITYEMOro 0Gpasua ¢ TOYHOCTLIO £ 2 °C;

d) cpeacrea Ans KOHTPONS LIENOCTHOCTM Lienei ucnbityemoro obpasua;

€) npubop(bl) ANA onpeaeneHusl CoNnpPoTUBIIEHUS;

f) MICTOUYHUK NUTaHUS.
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PucyHok 21 — NMpodunb n3MeHeHnss TemnepaTtypbl Npy TEPMOLIMKNUPOBAHUN

7.10.10.2 MpoBeaeHne ucnbiTaHuin

1) YcraHaBnuBaloT UCMbITYEMbI oBpas3seL, B KNMMaTU4eckoW kamepe npu KOMHATHOW Temneparype.
Ecnu kopnyc ucnbiTyemoro obpasya BbINOMHEH M3 MaTepuana ¢ HU3KOW 3NEeKTPUYECKON MPOBOAUMOCTbLIO,
yCTaHaBNMBAIOT UCNbITYEMbI 0Bpa3el Ha METaNNMUYECKyIo pamy.

2) YcTaHaBnMBaIOT 4aTyukM TEMMNEPATYPbl HA NOBEPXHOCTU UCMLITYEMOro obpasua n NoAKMoYaloT npu-
Gopbl ANa perucTpauuu Temnepartypbl. [104KMIOYMAOT CpeacTBa KOHTPONS LENOCTHOCTU Uenen K BbiBOAAM
ucnbityemoro obpasua. CoeaunHsoT npubop Ana U3MEpeHuss conPOTUBNEHUSA U30NALUM C OZHUM U3 BbIBO-
[10B ucnbiTyemoro o6pasua un ¢ kopnycom (060n04KON) Unu HecyLlen KOHCTpyKuMei ucnbityemoro o6pasua
UNM MeTannuMyeckoi pamoii. MoaKnYaloT KaXablii MCMbITyeMblii 06pa3eL, K COOTBETCTBYIOLLEMY BHELLUHEMY
WCTOYHMKY MUTAHMUSA, COEANHUB NOJNOXUTENbHLINA BbIBOA UCMLITYEMOro o6pasiLa ¢ NonoXKUTENbHbIM BbIXO40M
UCTOYHMKA MUTaHWS.

3) 3akpbIBalOT KNIMMaTUYECKYIO KaMepy, BKNIOYAIOT U3MEPUTENBbHLIE NPMOOPLI M MPU LIMPKYNALUK BO3Y-
Xa B KamMmepe CO CKOPOCTbio HE MeHee 2 M/C npoBoaAT 200 LMKIOB UCNbITAHMIA B COOTBETCTBUK C rPacPUKOM Ha
pucyHke 21. CKOpOCTb M3MEHEHUA TEMNEPATYPbI MEXAY HUXHUM U BEPXHUM MPEAENamMmn He JOKHA NpeBoc-
xoauTb 100 °C/4. TemnepaTypa UCTbITYEMOro 06pasLia Ha HKHEM U BEPXHEM Npeaenax JoMkHa 0CTaBaTbes
NMOCTOSIHHOM He MeHee 10 MuH. 1 BbITb B Npegenax £ 3 % OT yKkasaHHbIX 3Ha4eHuit. Bpems umkna He AOMMKHO
npeBbILWaTh 6 Y, 3a UCKITIOYEHUEM UCTLITYEMbIX 0OPa3LOB C TaKOW BbICOKOW TEMNOEMKOCTbIO, UTO MOXET MO-
TpeboBaTbecs 6onee AnNMTENbLHOE BPEMS UCMbITAHWUIA.

4) B Te4eHne BCEro BpEMEHU UCTbITaHUN:

- PEerucTpupyroT TeEMnepaTtypy ucnbityeMmoro obpasua;

- CcnepasaT 3a OTCYTCTBMEM Pa3pbiBOB SNEKTPUYECKUX LENEN B UCMBLITYEMOM 0Opasue u perncTpupyrot
pesynbraTbl HAGNIAEHUNA;

- CreasT 3a OTCYTCTBMEM 3aMblKaHUI Ha 3EMMIO (CHUXEHUS CONPOTUBNEHUS N30NALUK) U PETUCTPUPY-
0T pe3ynbTaTthl HAbNKAEeHWA.

5) BbIHUMAIOT UCMIbITYEMbIV 0Bpa3eL, n3 KnMMaTU4ecKon KaMmepsi.

lMocne BOCCTAHOBMEHMS UCNBITYEMbIX 00pa3LOB B TEYEHNE HE MeHee 2 Y NPOBOAAT BU3yarnbHbIA KOH-
Tponk nNo 7.1 n npoBepky paboTocnocoOHOCTU AMEKTPOHHOro obopyaoBaHus no 7.10.2.

McnbiTaHHbIN 06paseL, CYUTAIOT BbiAEPKABLUMM UCTLITAHUS, ECNN:

- OTCYTCTBYIOT pa3spbiBbl ANEKTPUYECKMX LIEMNEN B UCNLITYEMOM 0bpasue;

- OTCYTCTBYIOT 3aMbIKaHWUS Ha 3EMTI0 (CHWKEHUE CONPOTUBNEHUS U3ONSALIMKY);

- OTCYTCTBYIOT BUAUMBIE (DYHKLIMOHANbHbIE NOBPEXAEHURA, ykasaHHbie B 7.1.3;

- pesynbrartbl NpoBepkU paboTocnocobHOCTU OTBEYaloT TpeboBaHusam 7.10.2.2.
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7.10.11 TepmouuknupoBaHue Npu BbICOKOKH BRAXHOCTHU

McnbiTaHue npeaHasHavyeHo Ansa onpeaeneHus CnoCOBHOCTU ANEeKTPOHHOro 060pyaoBaHMA NPOTUBO-
CTOATb BO3AENCTBUIO BbICOKOM TEMNEPATYPbl M BbICOKON BNAXHOCTU C NOCIEAYIOLLUM OXINaXXAEHUEM 40 TEM-
nepaTtypbl HUXXe Temnepartypbl 3amep3aHna. 3TN UCNLITAHUSA HE ABMSAIOTCA NCMLITAHUSIMU HA CTOMKOCTb K Tep-
MUYECKOMY yaapy.

7.10.11.1 UcnbiTatensHoe o6opyaoBaHme

Ons npoBeaeHus ucnblTaHuii TpebyeTcs cneaytoLlee 060pyaoBaHuE:

a) KnMmaTu4ecKkas Kamepa ¢ aBTOMaTUYECKUM ypaBneHneM TEMNEPATYPOli U BNaXXHOCTbIO, obecneyn-
BaKOLLAA BbIMNOSIHEHUE LIMKNOB U3MEHEHUA TEMMepaTypbl U BNAXHOCTU C OAHUM UMW HECKONbKUMU UCMbITYE-
MbIMKM 06pasLaMn B COOTBETCTBUM C PUCYHKOM 22;

A KoHTponb
BNaXHOCTU
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Bpems, 4
PucyHok 22 — Linkn TepMOLMKIIMPOBaHNA NPU BLICOKOW BNAXHOCTK

b) npucnocobneHus Ans yCTaHOBKW U 3aKPEMMEHUS UCTILITYEMbIX 00pa3LOB B YKA3aHHOW KnumaTtuye-
CKOi Kamepe, obecneuvmBaiome OecnpenATCTBEHHYIO LMPKYNALUMIO OKpyXXalowero so3ayxa. Tennonposo-
[AHOCTb CTOEK U KpEnneHuii AoMmkKHa ObITb HACTONMbKO HWU3KOM, YTOObI C NPAKTUYECKON TOYKMU 3PEHUS UCTILITYE-
Mble 06pasubl MOrnK Bbl paccMaTpuBaTbCs Kak TENNOU3ONUPOBAHHDIE;

C) cpeacTBa U3MEPEHUSA U perncTpauum Temnepatypbl UCNLITYEMOro o6pasua ¢ TOMHOCThIO £ 2 °C;

d) cpeacTBa KOHTPONS LIENOCTHOCTM Lieneit ucnbityemoro obpasua;

d) cpeacTBa ANs KOHTPONS LENOCTHOCTM Lienei ucneliTyemoro obpasua;

e) npubop(bl) AN ONPeaeneHnst CONPOTUBIEHUS;

f) NCTOYHUK NUTaHKA.

7.10.11.2 NMpoBeaeHne ncnbiTaHui

1) YcraHaBnMBalOT UCMbITYEMbI 0Opa3eL B KMMMaTU4ECKOW KaMepe Npu KOMHaTHOW Temnepatype rnoj
YIIOM K ropusoHTanu 5° unu 6onee. Ecnu kopnyc ncnbiryemoro oépasua BbINOMHEH M3 MaTepuana ¢ HU3Kom
3NEKTPUYECKOI NPOBOAMMOCTbLIO, YCTAaHABMUBAIOT UCTLITYEMbI 0BpaseL Ha MeTannMyeckyo pamy.

2) YcTaHaBnMBAaKT AaT4YMKU TEMMEepaTypbl Ha MOBEPXHOCTN MCTIbITYEMOro o6pasua 1 noakmnoyatoT nprubopel
Ans perucTpauum Temneparypsbl. MoaKno4aoT CpeacTBa KOHTPOIS LIENOCTHOCTM Lieneii K BbIBOAaM UCTILITYEMOro
o6pasua. CoeauHsOT NpUBop AN U3MEPEHWUS CONPOTUBNEHUSA U3OMNALMMU C OAHUM W3 BbIBOLOB UCTLITYEMOrO 06-
pasua 1 ¢ Kopnycom (060NOHKOI) MK HECYLLEN KOHCTPYKLMEN MCMbITYEMOro o6pasLia unm Metanimyeckoin pamo.
MoAakno4aloT Kaxkabli UCTIbITYEMBbIA 0BpaseL] K COOTBETCTBYIOLLEMY BHELLUHEMY MCTOYHUKY NUTaHWA, COEAUHUB Mo-
NOXUTENbHbIN BbIBOA UCMLITYEMOro 06pasiia ¢ NoNOKUTENbHbIM BbIXOAO0M UCTOYHUKA NUTaHUS.

3) 3akpbIBalOT KMMMAaTUYECKYHO Kamepy, BKITHOHAOT U3mMepuTernbHble Npubopsl v npoBoasTt 10 LMKMIOB MCMbI-
TaHuii B COOTBETCTBUM C rpachiukoM Ha pucyHke 22. OTKIIOHEHUE TeMNEpaTypbl UCMbITYEMOro 06pasLia Ha HUXKHeM
(MuHyc 40 °C) 1 BepxHem (85 °C) npeaenax He JOIMKHO NpeBbiwaTh £ 5 % OT yKasdaHHbIX YPOBHEH, 8 OTHOCUTENb-
Hasi BMaXHOCTb NPU BCEX TEMMNEPATYPax BbiLLie KOMHATHON A0IMKHA NOAAEPKUBATLCA Ha yposHe (85 + 5) %.
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4) B TeueHmMe BCEro BPEMEHU UCMbITAHWIA:

- PerucTpupyoT TeMnNepaTypy ucnbiTyemoro obpasua;

- CneasAT 3a OTCYTCTBMEM pa3spbiBOB ANEKTPUYECKUX LiEenei B UCTbITyemoM obpasue u perncTpupyior
pesynbTaTbl HaONIOAEHWN;

- CNeasT 3a OTCYTCTBMEM 3aMbIKAHWUI HA 3EMIIIO (CHUXEHUSI CONPOTUBNEHUS U30NALMN) U PEFUCTPUPY-
I0T pesynbTatbl HAabnIAEHWIA.

5) BeIHUMAIOT UCMbITYEMbIV 06paseL, n3 KnMmMaTu4ecKkon Kamepesi.

Mocne BOCCTAHOBMNEHWSA UCMbITYEMbIX 06pAa3LOB B TEYEHWE HE MEHEE 2 Y NPOBOAAT BU3yanbHbIA KOH-
Tponb no 7.1 n npoBepKy paboTocnocoGHOCTH 3NEKTPOHHOrO obopyaoBanus no 7.10.2.

McnbiTaHHbI 06pasew, CHMTatoT BbIAEPKABLUMM UCTbITAHUS, ECNN;

- OTCYTCTBYHOT pa3spbiBbl AMEKTPUHECKMX LENei B UCNbITYyeMOM oBpasue;

- OTCYTCTBYIOT 3aMbIKaHWUA HA 3€MII0 (CHWKEHUE COMPOTUBMNEHUS UONALNK);

- OTCYTCTBYIOT BUANMbIE (DYHKLMOHASbHBIE MOBPEXAEHUSA, yka3aHHble B 7.1.3;

- pesynbTaTthbl NPOBEpPKKU PaboTocnocobHOCTH OTBEYAOT TpeboBaHuam 7.10.2.2.

7.10.12 NcnbITaHUA Ha BO3AeNCTBUE BbICOKOI BNAXHOCTU NpU BbICOKOW TeMnepartype

McnbiTaHne npegHasHavyeHo Ans ONpeaeneHnss CnocoBHOCTU aNeKTPOHHOro oBopyaoBaHUs NpPoTUBO-
CTOATb ANUTENbLHOMY BO3AE/CTBUIO, B TOM YMCIEe NPOHUKHOBEHWIO BNarv Npu BbICOKOI Temneparype.

Wcnbitanne npoeogst no MOK 60068-2—78 [7] ¢ cobnogeHuem crneayowmx TpebosaHuii:

1) MpeaBaputencHas o6paboTka

McnbiTyeMblin o6pasew, MMEIOLWMIA KOMHATHYIO TEMMNEepPAaTypy, yCTaHaBINMBAIOT B KNMMAaTUYECKOW Kamepe
6e3 npeaBapuTenbLHON 06paboTku.

2) YcnoBuA UCMbITAHWNA:

= TEMMEPATYPA UCTIBITAHMM ...eeeeeiiieirieiee e s stieeeeessetteseeessaitaeeeeeeeeeesaeetesesessbbesesassesstseeseseessassees (85 £2) °C;

= OTHOCUTEITBHAN BITAMKHOCTD ...eevvvtieiee e siuieiteeeessutabteseessssseneeeeee e ssee e seaassstesaeeeesssrnneseenensannens (85 £ 5) %;

= TTPOOOTIKUTEIIBHOCTD 1.ovuttetietssateeeeeesasssttrebesesessssebenaesesasmssneeeeee e sensaaeseeesassnnseeeeessssnnnssasassnesnsene 1000 u.

WcnbiTyeMelli o6pasel, ycTaHaBnMBalOT B KMMMAaTUMUYECKYIO Kamepy Npu KOMHAaTHOM Temnepatype noa
YFNOM K ropusoHTanu 5° unu 6onee.

3) B Te4eHne BCEro BPEMEHU UCTbITAHUIA:

- PErucTpupyoT TemnepaTypy ucnbITyemoro obpasua;

- CneasT 3a OTCYTCTBMEM pa3pbiBOB 3MEKTPUYECKUX Lienen B UCMLITYEMOM 00pasue u perncrpupyior
pesynbTaTtbi HabnAEeHUN.

Mocne BOCCTaHOBMEHMA UCTILITYEMbIX 00Pa3LOB B TEYEHME HE MEHee 2 Y NPOBOAAT BU3yasbHbIA KOH-
Tponb No 7.1 u npoBepKy paboToCNOCOOHOCTU ANMEKTPOHHOTO 060pyaoBaHus no 7.10.2.

McnbiTaHHbIM 00pa3eL, CHUMTaIOT BbIAEPKABLUMM UCTILITAHUSA, €CIU:

- OTCYTCTBYIOT Pa3pbiBbl 9NEKTPUYECKUX Lienei B UCnbITyemom obpasue;

- OTCYTCTBYIOT BUAUMbIE (DyHKLIMOHANBHBIE NOBPEXAEHUS, YKa3aHHble B 7.1.3;

- pe3ynbTaTtbl NpoBepkM paboTocnocobHOCTM oTBeYaloT TpeboBaHuam 7.10.2.2.

7.11 MpOTOKOMN UCNBITAHUIA

Mpotokon ucneitanui (ceptudukar COOTBETCTBUA) 0CPOPMNAETCA UCNbITaTeNbHOW Naboparopuen, npo-
BOAUBLUEN UCMbITaHUSA, B cooTBeTcTBUMN C FOCT MCO/MOIK 17025. NpoToKon ucnbiTaHuii (ceptudukaT cooT-
BETCTBUSA) AOIDKEH COAEPKATb KAK MUHUMYM CRneAyioLmne AaHHbIE:

a) Ha3BaHWe [JOKYMEHTa;

b) HaumeHOBaHue U aipec UCNLITAaTENLHON NabopaTopun U ykasaHue mecta, rae Obinu nposeaeHbl UC-
nblTaHus,;

C) YHUKanbHYI0 naeHTMdukaLumio NpoTokona unm ceprudukara u Kaxaon cTpaHulbl, YeTKOe onpeaene-
HUEe Uenu NPOTOKONA MCMbITAHWUIA;

d) HaumeHOBaHUE U aapec 3aKasyuka, Koraa ato HeobxoauMo;

€) onucaxue npoueaypbl otbopa 06pasLoB, koraa 310 He06xoanUMO;

f) AaTy nonmy4eHus NCTIbITAHHbIX 00pa3LOoB U AaTy(bl) UCMILITAHUI (€CNWN OHU BLINOSHANMUCH);

g) onucaHue u uaeHtTudukaumio ob6pasLoB A0 ucnbiTaHuii. ECnn ucnbitanns 6binm nposeaeHsbl Ha 3a-
MeLjatomx obpasiax, a He Ha NONHopasMepHbIX 06pa3uax, aTo AOIMKHO ObiTk SCHO OTPAXEHO B NPOTOKONE,
C onMcaHueMm OTNMuMiA 3aMeLlaioLlero oopasua ot NonHOPasMepHoro;

h) xapakTepucTuky u cocrosHue o6pasLoB NOCNe UCTILITAHWIA;

i) onucaHue Ucnonb30BaHHbIX METOA0B UCMbITAHWIA;
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j) onucaHua Bcex OTKNOHEHMIi, AONOSHEHUA UM UCKIIOYEHWUI B NpoLedypax UCMbITAHWIA, a TaKxKe M-
6y10 UHYI0 MH(OPMALMIO, OTHOCALLYIOCA K KOHKPETHOMY UCNBITAHMIO, HANPUMED, ONUCaHNE YCMOBUIA OKpYXa-
loLweni cpeal;

K) pesynbraTtbl U3mMepeHuii, NPOBEPOK, PACYETOB, CONPOBOXAaeMble HeobxoaUMbIMK Tabnuuamu, rpa-
dhukamu, cxemamu, pucyHkamu u potorpacusiMu, BbIopaHHble PeXMMbI TEPMOLMKITUPOBAHUSA U T. M., BCE OT-
puuaTenbHble pe3ynbsTarhbl, NOBPEXAeHUA U T. M., ONMCAHUS BCEX HEY/I0BIIETBOPUTENbHBIX U MOBTOPHbIX UC-
NbITAHUN;

I) oLieHKy HeonpeaeneHHOCTU (NOrPELLUHOCTU) NONMYYEHHbIX B UCNLITAHUAX PE3ynsraTtos (ecnum Heobxo-
Aumo);

m) AOMXHOCTL U NoANUCL NGO paBHOLEHHYIO MAEHTUMUKALMIO NUL, OTBEYAIOLLMX 3a COAepXXaHue cep-
TuchmKaTa COOTBETCTBUS U/MNM COAEPXKAaHUE NPOTOKONA UCMLITaHUMA, a TalkKe AaTy ero NnoAnucaHus/cocras-
NeHnd;

n) nonoXXeHue o0 TOM, YTO Nony4vYeHHble pe3ynbTaTbl OTHOCATCA TONBbKO K NCNbITAHHLIM oﬁpasuaM, KOMNo-
HEHTaM WCMbITaHHbIX 06PAa3LoB, €CNu 9TO HE0BX0ANMO;

0) MONOXeHWe 0 TOM, YTO AMNSA COXPaHEHUs cepTuduKkaumn COOTBETCTBUS U3TOTOBUTENb AOIHKEH CO-
obLuaTtb 1 CornacoBbIBaTh C UCMNbITATENLHON Nabopatopueii u cepTuduLMpytoLLein opraHu3aunein Bce NpoBo-
AUMbIE UM UBMEHEHUS;

p) NONOXEHUE O TOM, YTO AaHHbIN NPOTOKOM UCMBLITAHUIA HE MOXET ObiTb BOCNPOU3BEAEH WHA4Ye Kak
MOSIHOCTbIO 6€3 NMCbMEHHOTO paspeLleHns onybnmkoBasLLeli ero naboparopuu.

M3roToBUTENb AOMKEH XPaHUTL KOMUIO NPOTOKONA UCTLITAHMI B KAYECTBE CNPaBOYHOrO MaTtepuana.
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MpunoxeHve A
(cnpaBoYHOE)

JononHntenbHble pacyeTbl TOYHOCTM CUCTEM cnexeHus 3a ConHuem

A.1 TnoBoi gnanasoH TOUHOCTU ClIEXEHUS

Ecnun >xenaTenbHO ynpocTUTb NMpeacTaB/ieHNe MHPOPMaLUM O TOYHOCTU C/IEXKEHWUS, T. €. YMEHbLINTb KONYECTBO
napamMeTpoB, XapakKTepun3yroLmnX TOYHOCTb C/1EXXEHUNA MO CPaBHEHUIO C Ta6nmu,e17| 2 (BOCEMb NapameTpoB), MOXHO BbIMOS-
HUTb CefyoLLyt0 npoueaypy:

«TOYHOCTb CUCTEMbI CrieXXeHUs 3a ConHuem (nyywaa megumaHHasa)» rMpUHUMaeTcs Mo 3HAYeHUHo Me,qVIaHHOVI TOY-
HOCTK npu chabom BeTpe M HauMeHbLUEeM OTK/IOHeHUW. Hanpumep, Mo faHHbIM U3 Tabnuubl 2 3TO 3Ha4YeHUe paBHo 0,4°.
OTO OAVIH M3 BapMaHTOB ObICTPOro MOJSyYeHUS 3HAYEHUS OLUMOKM ANA «OObIYHbIX XOPOLUMX yCﬂOBMVI npy HaMMeHbLLIEM
OTK/TIOHEHUWY.

«TOYHOCTb CUCTEMBI cneXxeHus 3a ConHuem (Xyawass MeanaHHasn)» NPUHUMAETCS MO 3Ha4YeHUIo 95-ro NPOLEHTUA
TOYHOCTM MNpPU CUIBHOM BeTpe W HaubosbLieM OTK/IOHEHUW. Hanpumep, Mo faHHbIM U3 Tabnnubl 2 3TO 3HaYeHMEe paBHO
1,4°. 3TO OAVH U3 BApWaHTOB MOJIyYEHUS eANHCTBEHHOIO 3HAYEHUS B Ka4yecTBe «OLUMOKN HanxyALwero cay4das» rpu oueH-
Ke KOHCTPYKLMWU, XOTA OHA U He ABNAETCSA abCOMOTHO HamXyAlMM BO3MOXHbLIM c/lyyaem (3TO caenaHo npesHaMepeHHOo,
ON1S1 TOrO 4TOObI npeHe6peqb BNNAHNEM OAHOIo0 AN ABYX PeAKO CAy4darolnMXca UCKAKUYNTENbHbIX 3HaHeHMﬁ).

[Ba aTMX 3Ha4YeHUss MOryT 6bITb 0O6beAVMHEHbI B YMNPOLLEHHYO OLEHKY AMana3oHa TOYHOCTU «MefMaHHas TOUYHOCTb
CNeXkeHus: nydwas — xyawasa». Hanpumep, Ana gaHHbIX, MO KOTOPbLIM cocTaB/fieHa Tabnuua 2, TOYHOCTb C/IeXXeHUs MOo-
XKET 6bITb 3asiB/IeHa KaK «4nanasoH MeguaHHO TOYHOCTU cnexkeHnsa ot 0,4° go 1,4°».

A.2 TvcTorpamMmma MrHOBEHHOW OLLUMOKW HaBeaeHUst

[JonoNHNTeNbHO MIHOBEeHHas owWwMbKa HaBeAeHUsI MOXeT 6biTb MpefcTaB/eHa B BUAE TMCTOrpaMmbl, MOKa3biBato-
LLeli 4acToTbl Pa3/INUHbIX 3HAUYEHMIA OLUMBKKU 3a BeCb Mepuojg MUCMbITaHMiA, Kak MokKasaHo Ha pucyHke A.l.

PucyHok A.l — Mpumep pacnpegeneHnsa 4acToTbl MIHOBEHHOM OLWIMGKM HaBeAeHUS 3a BeCb Mepuog UCMbITaHWiA

A.3 [lonisl MCMNo/Ib3yeMoii SHepPreTUUYeckoli OCBELLEHHOCTM B 3aBMCHMMOCTU OT OLLUMGKN HaBeaeHus

[aHHble 0 MIHOBEHHOW OLNGKe HaBeAeHUs MOryT 6biTb 06beAMHEHbl C AaHHBLIMK MO 3HEPreTUUYEecKol OCBELLeH-
HOCTW MPSIMOr0 HOPMAasSIbHOTO COJSIHEYHOTO W3NYYeHUs ANs MOfydeHUs rpaduka, rae M3MepeHHas owmnbKa HaBefeHUs
B3BELUMBAETCS 3HAYEHUAMWN (PAKTUUECKOM IHEPreTMUECKON OCBELLLEHHOCTM NPSAMOro HOPMasibHOTO CO/THEYHOrO U3/yYeHNs
Ha MPUEMHYIO MOBEPXHOCTb (POTOINEKTPMUUECKUX MOAY/EN, YCTAaHOBIEHHbIX HA CUCTEME CrieXKeHUs 3a CosHLEM.

BbINO/IHSAOT COPTUPOBKY MO/YYEHHbIX JaHHbIX 06 OLUMGKE HaBEAEeHUs MO ee BO3pacTaHuio.
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[Ns Kakaoi OLWMBKM HaBefeHUs! PacCUUTBLIBAOT UHTErpas (WM HAaKOM/IEHHYIO CYMMY) 3HAUeHWi 3HepreTUUYecKoi
OCBELLIEHHOCTM MPSMOr0 HOPMa/IbHOTO COJTHEYHOTO M3/IyYEHUS! 40 3HAYEHUS MIHOBEHHOI OLLUMOKW HaBefeHWUs U CTPOSIT
rpagk, Nogo6HbIi NpMBEAEHHOMY Ha pUCYHKe A.2.

PucyHok A.2 — DHepreTuyeckass OCBELLEHHOCTb MPSAMOro HOPMa/IbHOrO COSTHEYHOIO U3MyYeHUs
Ha NMPUeMHYHO NMOBEPXHOCTb B 3aBUCUMOCTWN OT MrHOBEHHOM OLLIMGKN HaBefeHNA

Mo >KenaHUo rPYNMNMPYIOT UCXOAHbIE AaHHbIE MO MHTEepPecyloLeMy napamMeTpy (Hanpumep, CKOpoCTU BeTpa) U Bbl-

MOSHAKOT YKa3aHHYI0 Bbillle NpoLeaypy OTAebHO AN KadkaoW rpynnbl. Ha pucyHke A.3 npuBefeH NpuMep pesynbTUpyto-
Lero rpaguka.

PuUCyHOK A.3 — SHepreTnyeckasl 0CBELEHHOCTb MPSIMOT0 HOPMasIbHOTO CO/THEUHOTO WU3/TyUeHs!
Ha MPYEMHYIO MOBEPXHOCTL B 3aBUCMMOCTN OT MFHOBEHHOW OLLMGKM HaBefeHUA C pasfesieHNeM Mo CKOPOCTY BeTpa
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Mpunoxexnue OA
(cnpaBoyHoe)

CeefieHUsi O COOTBETCTBUU CCbISIOYHbIX HALMOHANbHbIX
M MEXrocy4apCTBEeHHbIX CTaHAAPTOB MeXAYHapPOOHLIM CTaHOApTaMm,
MCNONb30OBAHHLIM B KAYECTBE CCLISIOYHbIX B NPUMEHEHHOM MeXAyHapO4HOM cTaHaapTe

Tabnuya OA1

O603HaYeHUe CCbINIOYHOro

HALMOHATTEHOTO CTeneHb O6o3HayeHne U HaMMeHoBaHWe
MeXToCyAapCTBEHHOMO CTaHAapTa COOoTBETCTBUA CCbITIOYHOIO MeXAYHAapoAHOro ctaHgapTa
FOCT 14254—2015 MOD IEC 60529:2013 «CTeneHu 3awuThl, obecneynBaeMble 0bonou-
(IEC 60529:2013) kamu (Kog IP)»
rMOCT MCO/MBK 17025—2009 IDT ISO/IEC 17025:2005 «O6uwue TpeboBaHUA K KOMMNETEHTHOCTU
ucnbiTaTeNbHbIX M KanubpoBoYHbLIX NabopaTtopuit»
MOCT 28203—89 MOD IEC 60068-2-6:1982 «OcHOBHblE METOA bl UCTBITAHUA Ha BO3AEN-
(M3K 68-2-6-82) cTBUe BHeLWHWUX dpakTopos. YacTb 2. UcnbiTaHus. McnbitaHue FC
1 pykoBoACTBO. Bubpauus (cuHycoungansHasa)»
[OCT 28213—89 MOD IEC 60068-2-27:1987 «WcnbiTaHMA Ha BO3AEWCTBUE BHELUHUX
(MOK 68-2-27-87) akTopos. YacTb 2. UcnbiTaHua. Mcnbitanue Ea u pykoBoacTBo.
Yaap»

[OCT 30630.1.10—2013 MOD IEC 60068-2-75:1997 «WMcnbiTaHMA Ha BO3AEWCTBUE BHELUHUX
(IEC 60068-2-75:1997) cakTopoB. YacTb 2. Ucnbitanus. Ucneiranne Eh: yaapHble uc-
NbITaHUSA»

MOCT IEC 62262—2015 IDT IEC 62262:2002 «3nekrpoobopyaosaHue. CTeneHW 3alyuThl,

obecneunsaemoil o60noUKaMU OT HapPYXHOr0 MEXaHW4eCKoro
yaapa (kog IK)»

MOCT P 51317.4.5—99 IDT IEC 61000-4-5:1995 «O3nekTpoMarHuTHasg COBMECTUMOCTb.
(M3K 61000-4-5-95) YacTb 4. MeToauKM UCNBITaHWA U n3aMepeHuii. Pasgen 5. Ucnbl-
TaHUe Ha HEBOCMPUUMUYUBOCTL K BLIGPOCY HamnpspKeHUs »

MOCT P M3K 60904-3—2013 IDT IEC 60904-3:2008 «locympapcTBeHHaa cuctema obecneveHus
efiMHCTBa UaMepeHuid. Mpubopel hoToanekTpudeckue. Yactb 3.
MprUHUMNEI M3MepeHNUs XapaKTepUCTUK oTOINEKTPUIECKUX NpU-
6opoB c yyeToM cTaHAapTHOW CNEKTPanbHOW MIOTHOCTU SHep-
reTUYECKOi OCBELLEHHOCTU HAa3€MHOTO COITHEYHOrO U3NYYEHUAY

MpumeuvaHue — B HacToAWwel Tabnumue ncnonb3oBaHbl cregyowue yCnoBHble 0603Ha4YeHNs cTeneHn
COOTBETCTBUS CTaHAAapTOB:

- IDT — ngeHTUYHbIe cTaHaapThI;

- MOD — MoauduumpoBaHHble cTaHAapThI.
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(1]

(2]

(3]

[4]

(3]

(6]

(7]

NCO 1203-1:2016

M3K 60410:1973

M3K 60068-2-21:2006

M3K 61000-4-5:2005

MO3K 60068-2-6:2007

MO3K 60068-2-27:2008

MO3K 60068-2-78:2012
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BuGnuorpadusa

TpaHCcnopT JOPOXHEIA. 3arpasHsAoWue BellecTBa ANa oueHkn dunetpa. YacTe 1. Kok-
TporbHas Nbifb NycTbiHb Apu3oHbl (ISO 12103-1:2016 Road vehicles — Test contaminants
for filter evaluation — Part 1: Arizona test dust)

MpaBwna v nnaHbl BeIGOPOYHOrO KOHTPONSA MO Ka4ecTBeHHbIM NpusHakam (IEC 60410:1973,
Sampling plans and procedures for inspection by attributes)

McnbiTaHna Ha Bo3felcTBUE BHeWHUX dakTopoB. YacTs 2-21. MenbiTanusa. AcneiTaHue
U. MNpoyHocTb BLIBOGOB M HepasbeMHbIX KpenexHbiX ycTpoicTs (IEC 60068-2-21:2008
Environmental testing — Part 2-21: Tests — Test U: Robustness of terminations and integral
mounting devices)

OnekTpoMarHMTHasi COBMEeCTUMOCTb. YacTe 4. MeToamMKn UcnblTaHnil n nsmepeHuin. Pas-
fen 5. VcnbiTaHWe Ha HEBOCNPUUMYMBOCTL K BeIBpocy Hanpsixerus [IEC 61000-4-5:2005
Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques —
Surge immunity test]'

McnbiTaHus Ha Bo3geicTBME BHELHMX dakTopoB. YacTb 2-6. McnbiTaHus. VcnbiTaHue
Fc. Bubpauus (cunyconganeHas) [IEC 60068-2-6:2007 Environmental testing — Part 2-6:
Tests — Test Fc: Vibration (sinusoidal)]

McnbiTaHus Ha Bo3geicTBUE BHELHUX dhakTopos. YacTs 2-27. Ucnbitanus. UenbitaHne Ea
n pykosogctso. Yaap (IEC 60068-2-27:2008 Environmental testing — Part 2-27: Tests —
Test Ea and guidance: Shock)

McnbiTaHne Ha Bo3feicTBUE BHelUHWX dhakTopoB. YacTb 2-78. WcnbiTanus. VcnbliTaHwe
Cab. BnaxHoe Tenno, yctaHosuswwuica pexum (IEC 60068-2-78:2012 Environmental
testing — Part 2-78: Tests — Test Cab: Damp heat, steady state)

1 3ameHeH Ha IEC 61000-4-5(2014).
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