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MOCT 1516.2-97
M EXTOCYAAPCTUBEHHB I CTAHOAWDT

3JIEKTPOOBOPY JOBAHWNE U SNEKTPOYCTAHOBKW MEPEMEHHOI O TOKA
HA HATPAXEHWE 3 kB N BbILLE

O6Lwue MeTofbl UCTbITAHUIA 3NEKTPUUECKOK NPOUHOCTY U30MALMN

Electrical equipment and installations for a. c.voltages 3 kV and higher.
General methods of dielectric tests

[ara BeefeHna 1999—01—01

1 OBNACTb MPUMEHEHWA

HacToswwii ctaHAapT pacnpoCcTpaHAeTCs Ha 31eKTPO06OPYAOBaHME U 3/1EKTPOYCTaHOBKMN NEPEMEHHOIO
TOKa YacToTbl 50 Iy 1 UX YacTu (ganee —3neKTPOO6GOPYAOBaHME) KNAcCOB HaNpsXXeHns 3 KB 1 BblLLe.

CTaHfapT ycTaHaBMBAET 06 Me MeTOAbl UCMbITAaHWUIA N30NALUKN 3N1eKTPO0BOPY0BAHMS HANPSXKEHNEM
rPO30BbIX U KOMMYTALMOHHbIX UMMNY/bCOB, KPAaTKOBPEMEHHbLIM MEePEMEHHbIM HaNpPSXXeHNeM, MOCTOSHHbIM
HanpsHKeHMEM, YCI0BUS NPOBELEHUS STUX UCMbITAHUI 1 TPeboBaHNA K 00BEKTY UCMbITaHWA, a TaKXKe peKo-
MeHJaLMM M0 OLeHKe pPe3ynbTaToB UCMbITAHWUIA.

CTaHfapT He ycTaHaB/MBaeT METOAbI UCNbITaAHWIA:

- BHELUHEl U30M4LMN B YCNOBUAX 3arpA3HEHNS ee NOBEPXHOCTMH;

- N30MALMKN, NOABEPratoLLeiicsa 4eACTBUIO ra30B, NCNapeHnii 1 XUMUYECKUX OTNI0XEHWUI, BpegHbIX Ans
n3onaumu;

- BHELUHel n30n5u1mn, 06ycnoBneHHbIe y4eTOM KOHAEHCALUM Barm Ha 31eKTpoo6opyAoBaHNM KaTero-
puu pasmelieHns 2 no FOCT 15150;

- U30N5LMN Ha CTOWKOCTb K BO3AENCTBMIO YaCTUYHbIX pa3pagos;

- N30/19TOPOB MOTOKOM WCKP.

Tpe6oBaHUA HACTOALLErO CTaHAapTa ABNSIOTCA 0653aTe/IbHbIMU.

2 HOPMATUBHBIE CCbINNKW

B HacTofALEM CTaHAapPTe MCMO/b30BaHbl CChIIKM HacneAytoLLe CTaHaapThbl:

FOCT 1516.1 -76 31eKTpoobopyL0BaHMe MEPEMEHHOrO TOKa Ha HanpsxeHus oT 3 o 500 kB. Tpe6oBsa-
HWA K 3IEKTPUYECKOI NPOYHOCTU N30NALMUN

FOCT 15150—69 MalunHbl, Nprbopbl 1 Apyrue TeXHUYeckne nigenuns. VICnonHeHns 4ns pasnnyHbiX
KAMMaTU4ecknx paiioHoB. Kateropuu, ycnoBus akcnayaTauun, XpaHeHMs U TpaHCMOPTUPOBAHMSA B YacTu
BO3LENCTBNA KNMMaTNYeCKMX (PaKTOPOB BHELLHEWR cpeabl

[OCT 17512—82 32nekTpoobopyfoBaHMe U 31eKTPOYCTAHOBKW Ha HanpshkeHue 3 KB 1 Bbiwe. MeTogbl
N3MEPeHNA NPU UCNbITAHNAX BBICOKUM HanpsXeHnem

FOCT 20074-83 9nekTpoobopyfoBaHNe N 3/1eKTPOYCTaHOBKN. MeToa M3MepPEHUS XapaKTePUCTMK Yac-
TUYHBIX Pa3pasoB

FOCT 20690-75 SnekTpoobopyaoBaHMe NepeMeHHOro Toka Ha HanpskeHue 750 kB. Tpe6oBaHusa K
3N1EKTPUYECKOI MPOYHOCTU N30NALUN

M3gaHve oduumanbHoe
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3 ONPEAENEHNA

B HacTosLLEM CTaH4apTe NPUMEHSAIOT CeAytoLLMe TEPMUHBI.

3.1 Knacc HanpsbkeHus anekTpoobopygoBaHus —no MOCT 1516.1.

3.2 VicnbiTaTenbHOe HanpsbkeHe —HanpskeHne 3a4aHHoi QOpMbl U ANTENbHOCTW, KOTOpPOe Npukna-
ObIBAIOT K M30M1IALUN ANA ONpefeneHns Kakoi-nm6o ee XxapaKTepUCTUKM.

3.3 HopmupoBaHHOe UCnbiTaTeNbHOE HaMpPsXXeHne - WCNbliTaTeNbHOe Hanps>KeHne, HOPMUPOBaHHOE No
3HAYeHMto.

3.4 Pa3psgHoe Hanps>XeHne — UCnbITaTeIbHOe Hanps>XXeHWe, KOTOPOE BbI3blBAET NOJHbIV pas3psa.

3.5 BblgepxuBaeMoe ((hakTUYecKoe) HanpsXKeHne — HanbosbLlee 3HaYeHVe UCTbITaTENIbHOrO Hanpsxe-
HWA. KOTOPOE U30NALNA BbIJEPXMNBAET C 3aJaHHOV BEPOATHOCTLIO.

3.6 50 %-e pa3psAgHOe HanpsXKeHne — UCNbITaTe/IbHOe HanpsXeHne, BEPOATHOCTbL MOJIHOT0 paspaja npu
KoTOpoM pasHa 0.5.

3.7 mnynbec HanpsxeHns (MMNY/bC) — KPaTKOBPEMEHHOE HaNpsXXeHUe, XapakTepusyemoe BbICTPbIM
NoAbLEMOM 3HAYEHMUS HANPSHXKEHUA A0 MAKCUMABHOTO U MOCNefyoLWmmM 6onee MedIeHHbIM CHUXKEHMEM 3Ha-
YEHMNA HanpsKeHns.

3.8 MonHbIA rpo30BOI UMNYLC HaNPSHXKEHWS (MOMHbIA FPO30BOI MMMAYLC) —UMNY/bLC, XapaKTepusye-
Mblil MOBBILLIEHWEM 3HAYEHWUS HANPSKEHUA 0 MAaKCUMaNbHOIO 3a BPeMS OT foNeli MUKPOCEKYHAbI [0 20 MKC
1 NOCNeAYOLWUM MeHee BbICTPbIM CHUXXEHWEM 3HAYEHUA HANPSHKEHUA 40 HYNS.

3.9 CpesaHHblii UMNYybC HAaNpsXXeHWs (CPe3aHHbIA UMMYbC) —UMMYNbC, Y KOTOPOro CKOPOCTb CHYKe-
HWA HaNPsHXXEHNA CYLLLeCTBEHHO 60/1bLUe CKOPOCTW M3MEHEHUSA HaNpPSXXeHUs B MOMEHT BpeMeHU, Henocpea-
CTBEHHO MPeALIECTBYIOL N MOMEHTY Cpesa.

3.10 KoMMyTaLMOHHbIA MMAYAbC HanpsXXeHns (KOMMYTaLWOHHbIA UMNYbC) —UMMY/bC, XapaKTepusy-
eMbll MOABEMOM 3HAYEHUA HanpsHKEHUS A0 MakCUMManbHOro 3a Bpems 0T 20 MKC 40 HEeCKO/NbKUX TbiCAY
MWKPOCEKYH/ U NOCNeLYIOLMM CHYXEHNEM 3HAYEHUS HANPSXeHNS.

3.11 IMnynbC € NMHERHbIM OPOHTOM (TPO30BOW MM KOMMYTALMOHHBIN) —UMAY/bC, XapaKTepu3yemblii
BO3pacTaHWeM Hamps>KeHWs ¢ MPUMEPHO MNOCTOSHHON CKOPOCTHIO ;O MOMEHTA Cpe3a.

3.12 Aneproguyeckunii MNybC HanpsHKeHWs (anepuoanyecknii UMNynsC) —uMnynbsc, hopMa KoToporo
MOXET 6bITb ONMCaHA CyMMOW ABYX 3KCMOHEHLMaNbHbIX (YHKLMWIA.

3.13 Kone6aTenbHblii UMMY/LC HaMPsXeHNs (KonebaTenbHbIA UMMYbC) — UMNYAbC, NPesCTaBNALINA
coboii 3aTyxatoLime KonebaHns 3HaueHNsa HaNpPSXXeHUS 0KOM0 HYNeBOro 3HaYeHWs MU OKOJO0 APYroii cocTas-
NAOLLEN.

3.14 NcnbiTaTenbHOE MepeMeHHOe HampskeHne —CUHYCconAanbHoe Hamnps)keHue 4actoToi oT 45 fo 65
U. a TakxXe, B ONpefeNeHHbIX Cy4asx, CUHYCOUAANbHOe HamnpsXXeHWe MNOBbIWEeHHOW 4vacToTbl (40 4000 w).

3.15 NcnbiTaTenbHoe NepemMeHHOe O4HOMUHYTHOE Hanps>xeHne (OAHOMUHYTHOE HanpsKeHne) — ucnbiTa-
TeNbHOE MepeMeHHOe HanpshKeHue, NPUKIaAblBaeMoe K M30M1ALMU C BbIAEPXKKOW, KaK NpaBuio, B TeYeHUe
| MUH 1K B ONpefeneHHbIX Cnyyasx Apyroro BpeEMeHMU, HO He 6onee 5 MUH.

3.16 MNepemeHHOe HanpsXXeHWe npy NJaBHOM NogbeMe - NMepeMeHHOe HanpsXXeHue, Npuknagbisaemoe
NoAbEMOM C 38[JaHHOV CKOPOCTbIO OT HYNA A0 MEPEeKPbITUA UAN L0 ONpPeAeNeHHOr0 3HaYeHUs ¢ nocneayto-
MM BbICTPBIM CHUXEHWEM €ro f0 HyNs 6e3 BblAePXKH.

3.17 MonHbIA pa3pag - 3NeKTPUYeCKuii paspsg, MOMHOCTHIO WYHTUPYIOLWMA N30NALMI0 MEXAY 31eK-
TPOAAMM U BbI3blBAIOLNIA CHUDKEHUE 3HAYEHNS HAMPSXKEHNA MEXAY 31eKTPoAaMun NPakTUYeckun Ao Hyns.

3.18 YacTnyHblli paspsg - no FOCT 20074.

3.19 VickpoBoit paspsf — NOMHbIA paspsj B ra30BOM WUAN XUAKOM LUINEKTPUKE.

3.20 MepeKkpbiTUe — NOMHbIN Paspag B ra30BOM WAN XUAKOM ANINEKTPUKE BAOMb NOBEPXHOCTW TBEP-
[0r0 [M3NIEKTPUKA.

3.2! Mpo60oit — NOoNHbIV paspsas B TBEPAOM ANSNEKTPUKE.

3.22 BHyTpeHHAS un3onauma — TBepgast, Xuakasa, rasoobpasHas msonaumsa (MAM mx KOM6UHaLMS)
BHYTPEHHUX YacTeli aneKTpoo6opyA0BaHMS, He NMOABEPratoLLancs HenocpeACTBEHHOMY BAUAHWIO aTMOChep-
HbIX U APYTUX BHELWHUX (haKTOPOB (3arpsa3HeHune, YBNaXHeHNe, BO3LENCTBNE XMUBOTHbIX).
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3.23 BHeLHAA 13014415 — BO3A4YLUHbIE NPOMEXYTKM U NOBEPXHOCTb TBEPAONA U30NALMUK B aTMOCHep-
HOM BO3[yXe, KOTOpble MOABEPralTca BANAHUIO aTMOCHEPHbIX U APYTUX BHELIHUX (aKTOpoB (3arpssHeHue,
yBNaXHEeHMe, BO3LECTBIE XXMBOTHbIX).

3.24 NnHeiHasa n3onaums - 13014uMsa NPOBOAOB BO3LYLIHLIX TMHUIA 3NEKTPONepejayn OTHOCUTENbHO
3a3eMJIEHHbIX NPEAMETOB, a TaKXXe MeXJy COCeAHUMUN NPOBOLaAMMU.

3.25 CamoBoOCCTaHaBNMBAIOLIAACA U30M1ALMA - U30NALMA, NOMHOCTLIO BOCCTAHAB/IMBAOLL A N30MPY-
IOLL e CBOWCTBA NOC/e NOAHOTO pa3paja.

3.26 HecamoBOCCTaHaBNMBAOLLAACA U30NALUSA - M30NALMA, TEPAIOLLAA WAW He NONHOCTbIO BOCCTaHaB-
NVBaloLLLas M30AMPYHOLL e CBOKCTBA NOC/e NOHOTO0 paspsga.

4 OBLULWE YCNOBWA NCMbITAHW

41 PacnonoxeHune o6beKTa MCNbBITAHWN Ha MCNbITaTeNbHOM nNO-
ne

4.1.1 O6bEeKT UCMbITaHWIA YCTaHABMBAKOT Ha UCMbITATENIbHOM MO/e TaK. YT06bl PacCTOAHMS [0 MOCTO-
POHHMX OKPYXaloLWux npegmeToB (CTEH, OFpaXAeHWid, NcnbiTaTeNbHOro 060pyf0BaHunA) 6biny He MeHee
150 % HaMMeHbLUEro N30ALMOHHOI0 PACCTOAHNA BO BHELUHEN M301ALUN 06beKTa (B BO3AYXE MeXY 3a3eM-
NEHHbIMU 1 VMEILW MK BbICOKMIA NOTeHLMaN YacTAMM 06beKTa UCMbITAHUIA), KpOME Cy4YaeB, YKa3aHHbIX B
412 n4.13.

Mpu UCMbITAHUN BHELUHEl M30MALMM 06bEKTOB KaccoB HanpsXkeHns 500 KB 1 Bbile B cTaHAapTax uav
TEXHWYECKMX YCNOBUAX (fanee —HOPMaTuBHbIX JoKyMeHTax (H/)| yKa3blBatOT BbICOTY 3a3eMJ/IEHHOI0 OCHO-
BaHWA 06BEKTA UCMbITAHUSA, & TAKXe PacnoNoXXeHne N KOHCTPYKL MO OLUMHOBKM B6/IM3N 00beKTa.

Mpy McNbITaHUM KPaTKOBPEMEHHbLIM MEePEMEHHbIM HAMPSXXEHUEM MW HaNPsXXeHWeM KOMMYTaLMOHHO-
ro MMNynbca NoN0XMTeNbHON NOAAPHOCTU 3HAaYeHMeM CBbie 750 KB (aMnauTyfHOe MM MakcuManbHoe
3HaYeHNe) pacCTosiHMe OT UMeIOLLLel BbICOKMIA MOTeHLMan yacTy 06bekTa 0 NOCTOPOHHMX NPefMeToB (Haxo-
OAWMXCHA NOS HANPSAXKEHVEM MU 3a3eM/IEHHbIX) LO/MKHO 6blTh HE MEHEe YKa3aHHOro Ha pucyHke 1

4.1.2 YcTaHoBNeHHble B 4.1.1 pacCcTOAHUA MOryT ObITb

YMeHbLUEHbI, eCNN Ha pacnpefeneHne HanpsaxeHns (3N1eKTpu-
Yyeckoe nane) MCNbITYyemMoin M30A5LUN NOCTOPOHHME NpeaMe-
Tbl BAUSAKOT HE3HAYUTENbHO, HANPUMEP MPU UCNbITAHUN BHYT-
PeHHeli n30nauuKn, Haxoasaueiica B MmeTanimueckoii 06010u4-
Ke, NPW WUCNbITAaHUWN BHELIHER M30AAUUM NO4 LOXAEM U B
OpYyrux cny4asx, ecnu 3710 ykasaHo B HJ, Ha anekTpoo6opyao-
BaHWe OTAENMbHbIX BUAOB. MpW UCNbITaHUWN BHYTPEHHel 13ons-
LKW, HaxoAsLwencs B MeTanIMueckoii o6anoyke, fonyckaercs
yCTaHOBKa BO BHELUHEN M30N1ALUN HAa BPEMS UCMbITAHUS cne-
LManbHbIX 3KPaHOB UM KOPOHUPYIOLWHX YCTPOWCTB (AMCKM,
0CTpWA, MPOBONOYHbIE CANPANKN W ApYrye NpMcnocobneHns).
JonyckaeTca NpoBOAUTL NMepUoguyeckme n Npuemo-chaToy-
Hble, a 418 06bEKTOB KnaccoB HanpshkeHnsa 500 kB n Bbiwe —
TaKXe TUMOBbIE UCMbITAHWA NPU PACCTOAHUAX L0 NOCTOPOH-
HUX 3a3eMJIEHHbIX OKPYXalLWmnX NpeiMeToB, MEHbLUNX YyCTa-
HOB/IEHHbIX B 4.1.1.

4.1.3 VicnbiTaHWs TNHERHOW N30 NPOBOAAT Ha 0No-
pax (MakeTax 0nop) COOTBETCTBYIOLLEr0 Knacca HanpsXeHus.
MpoBoga nnHWiA gonyckaeTcs 3a3eMnaTb MakeTaMu. JnnHa npo-

BOAA A0/MKHA 6bITb TAKOM, UTOGbI BbIIN UCKNIOUEHbI Pa3psaabl Pucyrok 1 - Wanmemsinec paccroauue 0 Ao no-
CTOPOHHNUX nNpegMeTOM MNpW HENUWWHWUM KpaTKOoB-
C KOHL,0B NPOBO/AA HA ONOPbI U OKPYXKAKOU|ME MPEAMETbI, HO peMeHHLIA NEpEMEHHAM HANPAXEHUEM WH Ha.
He MeHee NoyTOPHON ANVHbBI TUPNSHALI U30NSATOPOB B KaX- NPAKEHUEM KOMMYTALUOHHOI UMNYNbCA MONO-
ZY10 CTOPOHY OT rupnsHAbl. Mpu ANvHe NpoBoAa B KaXAyHo KMTENLHOH NONAPHOCTH C aMANUTYAHbIM (Mak
CTOPOHY, 60MbLIel Yem TPONHas AAUHA TUPAAHAbI, 418 UC- cumansiwm) suauenuem V

KNOUeHNs paspsioB ¢ KOHLL0B NPOBO/a A0MYCKAeTCs YCTaHABNMBATL HA KOHLAX MPOBOAa 3KpaHbl. Mpu anuHe
TMPNAHABI 6ance 4 M paccTosiHKE 40 NOCTOPOHHUX 3a3eMMIEHHbIX MPEAMETOB JO/KHO 6bITb HE MeHee TPOMHO
LNVHBI TUPNSHABI, @ NPU MeHbLUEH ANNHe —He MeHee NOMyTOPHOM.
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VcnbiTaHWS 3/1EMEHTOB IMHEHOW U30NALUN KaK CAaMOCTOATE/IbHbIX N3AeNni NPOBOAAT B COOTBETCTBUM
c TpeboBaHusmMu HA Ha aTn nsgenus.

42 TpeboBamMmsa K o6GbeKTY UCNbITAaHWNI

4.2.1 NcnbiTaHUa cnegyeT NpoBOAUTL HA NONHOCTLIO CO6PaHHOM 06bEKTE, KpOME CNyyaeBs, YKa3aHHbIX
B4.2.8-4.2.13.

4.2.2 VicnbiTaHns cnegyet NpoBOAUTL Ha 00beKTe, M3015LMA KOTOPOro MpoLuna TEXHONOrNYECKYHo
06paboTKy, HOpManbHO NPUMEHAEMYIO MPEANPUATUEM-U3rOTOBUTENEM ANS 4AHHOTO 3/1eKTPO060pYA0BaHNS.
JononHnTeNbHbIe TEXHOOTMYECKME onepawuy Npu Heo6xoaMMocT MOryT 6bITb YKasaHbl B HJ] Ha anekTpo-
obopyfoBaHMe 0TAe/bHbIX BUJO0B.

4.2.3 TMepep UcnbITaHWEM U30AALUN B CYyXOM COCTOSHUM NMOBEPXHOCTb U30MPYIOLLMX AeTanei, Haxoas-
LMXCA B BO3LYXE, AO/MKHA ObiTb OUMLLEHA OT 3arpsA3HEHMWI, a MPU UCMbITAHUM NOA AOXKAEM — TaKkxXe OT
XXUPOB (Hanpumep NPOTUPKOI cnMpTOM nan TpuHatpuiihoctatom Na,P04). ns NpoTMPKM NOBEPXHOCTU
N30NALMOHHbIX fileTaneid N3 opraHnYeckmx MaTepmanos peKOMeHAyeTcs CnumpT.

4.2.4 VicnbITaHUA U3014LMUN Fa30HaNoNHeHHOro 060pyA0BaHNS NPOBOAAT NPU MUHMUMANbLHOW NNOTHO-
CTV M30MALMOHHOIO rasa, yCTaHOBNeHHON HJ, Ha ucnbITyeMoe 3neKTpoobopynoBaHue.

MWHUMaNbHOR NNOTHOCTM COOTBETCTBYET MUHUMANLHOE jaBIeHMe ras3a npyu HOpPMasnbHON Temneparty-
pe, paBHoit 20 "C. Henu TemnepaTypa rasa BO BpeMs MUCMbITaHUA oTanyaeTca oT 20 'C, To AaBneHue rasa
[O/MKHO B6bITb TAKUM, YTOObLI Bbl/1a 06ecneyeHa MUHUMaNbHAA NAOTHOCTb.

[ns anerasoBoro 060pyfoBaHNA faBneHune anerasa P, npy KOTOPOM NPOBOAAT UCNbITaHUe, B Ananaso-
Hax TemnepaTtypbl OT Hyna 4o 80 *C n abcontoTHOro gaesneHnsa anerasa ot 0,3 4o 0,8 MIa (ot 3 o 8 krc/cm-)
nnn n3bbITOYHOrO faBneHus anerasa ot 0,2 4o 0,7 MIMa (0T 2 go 7 Krc/cm2) onpegenatoT no opmyne

P.= Pm + 22 « 10-4(2Pm £-'PQ (/ - 20), 1)

roe P — paBneHune (M36bITOUHOE MM aBCONKOTHOE) 3nerasa nNpu TemnepaType ucnbiTaHusa, MIMa (krc/cm2);
P 5 —HOpPMMpPOBaHHOE MUHUMabHOE faasieHne (M36bITOYHOE TWIM a6COMKTHOE) 3f1erasa nNpu Temnepary-

pe 20 *C. MMa (krc/cm-');
Pn—HopmanbHoe atmoctepHoe gaBneHuve, MMa (krc/cm?, npuHumaemoe paBHbiM 0,1 MMMa

(1 krc/em?);
/ - TemnepaTypa OKpyXaloLiero Bo3ayxa npu ncnoitaHuu, ‘C.
MpumeyvyaHne —Tlpn UCMbITaHUN M30MALUM Fa30HANONHEHHOK 060PYA0BaHUSA C aBTOMATUYECKU

NnoAJepKMBaeMbIM [jaB/ieHMeM ra3a Nnonpasky K [aBfIeHMIO Ha TeMnepaTypy rasa He BBOAAT.

4.2.5 Tlpn UcnbITaHUN 3NEKTPUUECKOR NPOYHOCTM M30AALUN MEXAY KOHTaKTamu OLHOr0 U TOro Xe
nositoca ra3oHarno/IHEHHOro KOMMYTaLMOHHOT 0 annapara cnefyer, eciv 310 ykasaHo B H/, Ha 3Tu annaparbl,
NPOV3BOANTL LMK OnepaLmnin «BKNHOYEHNE — OTKNKOUYeHNE™. LIMK/bI «BK/IOYEHNE - OTK/IHOUEHME» 6e3 TOKO-
BOM Harpysku BbIMOMHAOT Ha HVXKHEM Mpefenie Ha4yanbHOro AaBfeHns, Nocne Yero ycTaHaBNMBaOT MUHU-
ManbHoe faBneHue no 4.2.4.

Yucno aTux onepaunii ykasoisaroT B HJ Ha annapartbl.

4.2.6 V30n4LM0 KOMMYTaLMOHHbIX annapaTos, UMetoLWwmMX gyroracaume, pabotatoLine B BO3gyxe Ka-
Mepbl U3 U30NMPYIOLLEro MaTepuana, BHyTPEHHWE NOBEPXHOCTU KOTOPbIX B NPOLIECCe ralleHns ayru cTaHo-
BATCA NPOBOAALLMMU, CNefyeT UCNbITbIBaTb MPUNOXKEHNEM OLHOMUHYTHOIO UCNbITATE/IbHOrO Hanps>XeHus
npy 3aMKHYTOM HaKOPOTKO NPOMEXYTKe Ayroracsiieil kKamepbl U NPU 3N1eKTPUYECKOM COeANHEHNIN MeTannu-
YECKMX KPeneXHbIX 3/1EMEHTOB Ay roracsilleil kamepbl C COOTBETCTBYHOLLE TOKONPOBOASALLE YacTbHO.

4.2.7 VcnblTaHUs NPOBOAAT MOC/AE TOr0, KakK UCMbITYeMblil 06bEKT 4OCTUTHET TEMMEPATYPbl OKPYKato-
el cpefbl, ecnun apyrue Tpe60BaHns K BHYTPEHHel n3onaumum He ycTaHoBneHbl H/ Ha anekTpoobopyoBsa-
HWe aHHOT 0 BW/a.

JlonyckaeTcs NPOBOANTL NCMbITaHNE BHELLHER 13014LMn Npy TeMNepaType 06beKTa, NpeBbllatoLLei
TemnepaTtypy OKpyxatoLLell cpefibl, HO HaxoAswecs B ananasoHe ot 1040 40 'C, ecnu 3To 06CTOATENLCTBO
He CHVKaeT 3M1IeKTPUYEeCcKNe XapakTepucTUKM UCMbITYEMOro 06beKTa.

4.2.8 lonyckaeTca NPOBOAMTL UCMbITaHWE BHELLHE U30MSLUN Ha MaKeTax Uan He NMOMIHOCTbI0 cobpaH-
HOM 06bekTe 6€3 yCTaHOBKM YacTeli 31eKTPO060pPYyA0BaHNS, He afIHAKOLIMNX Ha 3EKTPUUECKY 0 MPOYHOCTb
BHeLLHel n30naLun, a Takke Ha MakeTax C YCUNeHHON BHYTPEHHe n30nsLmeil, Hanpumep Ha KOHAeHcaTope
CBSI3M C YMEHbLUEHHOW eMKOCTbI, HO C YCUTIEHHO BHYTPEHHE n3onsayueil.

3HaK *+» CTaBuTCH, KOrga onpegenswot n36bITOYHOE [aBNEHNE, 3HaK e—» — KOrga onpeaenaT abcontot-
HOe [AaBlieHne.

4
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MpKn MCNbITAHMM BHELLUHEN N30NAL MM 3N1EKTPOO6OPYA0BAHNSA NOA AOXK/AEM Ha MakeTaxX WM He MOMHO-
CTblO COBPaHHbIX 06bEKTaX JO/MKHA 6bITb COBMOAEHA TAKXKE NAEHTUYHOCTb YCNOBUIA MCMbITAHNSA, OTHOCALLNX-
CS K HENOCPeACTBEHHOMY CMaYMBaHMIO JOXAEM OTAEMbHbIX YacTel MakeTa U MOMHOCTLI0 CO6PaHHOro 06beKTa
N CTEKAHWIO0 BOAbI C OAHUX YacTel Ha Apyrue.

[Ona TpaHcopmMaTOpPOB TOKA U HAMPSAXEHUA C n30ampyowum (Hanpumep HGapPopoBbIM) KOXYXOM, Y
KOTOPOro BHYTPEHHAS U30/4LMUA NUCMblTaHa OTAENbHO, JOMYCKAETCA NPOBELEHNE NCNbITAHUIA BHELUHEN 130-
NAUUKN Ha MaKeTe, eCNN U3MEPEHMEM NPU MOHUXKEHHOM HamnpsXXeHWK NnokKasaHo, YTO pacnpegeneHns Hanps-
YKEHUSA MO NOBEPXHOCTN M30MMPYHIOLLENO KOXYXa TpaHC(opmMaTopa U MaKeTa ero BHELWHEW N30NSLUN MexXay
€060/ NPaKTUYECKN HEe paxTuyaroTCs.

4.2.9 lonyckaeTca NPOBOAMTL UCMbITaHWE BHYTPEHHeW 13onaumm 06bekTa 6e3 ycTaHOBKM YacTell unm ¢
3aMEHOW APYrUMM YacTSMU, eCM 3TO HE MOXXET MOBAMUATb Ha 3NEKTPUYECKYH MPOYHOCTb UCMbITYEMON
N30M1841N.

JonyckaeTcs NpoBOAUTL UCMbITAaHUA BHYTPEHHE M30MALMN 31eKTPOO6OPYA0BAHUS, aKTUBHASA YacTb
KOTOPOro HaxoaMTca B MeTanIM4eckoM 6ake, C UHBEHTAPHbLIMU BBOAAMM, He NMOANEXALLMMN YyCTaHOBKE NpK
3KCnNyaTaunn Ha JaHHOM 3N1eKTpPoo6opyaoBaHum. Mpyu 3TOM MHBEHTAPHbI BBOA AO/MKEH ObITb M3rOTOB/EH
N0 TEM XK€ YepTexam, YTO BBOJ TpaHC(HOpMaTopa, peakTopa M BbIKNKUATENS, Y MOXET OT/IMYATLCS MOBbI-
LIEHHOM 31eKTPUYECKO NPOYHOCTLIO M30NsALMK. [JonycKaeTca 3aMeHa MHBEHTapHOro BBOAA B C/y4ae ero
NOBPeXAeHUS.

[onyckaeTca NpoBOAWNTL MEPUOANYECKME U MPUEMO-CAATOYHbIE UCTIbITAHWUA annapaTos 6e3 Hano/IHEHNS
nx 6aKoB UM pe3epByapoB Mac/a0M WA APYroi U30aMpPYIOLLER CPesoi, a TaKKe C ONYLLeHHbIMU 6akaMmn uamn
6e3 6aK0B, eC/in NpV NPOBEAEHUN TUMOBOIO UCMbITaHMS anmnaparta 4aHHOro Tuna ycTaHOBAEHO, YTO M30NAL XA
6e3 3aN0NHUTENS BbILEPXKMBAET NCNbITATE/IbHOE HaMpPsXXeHWe 1 YTO JaHHOEe UCMblTaHNe 3KBUBaNEHTHO UCbI-
TaHWUI0 MOTHOCTLI0 COBPaHHOrO annapara.

4.2.10 flonyckaeTca NpoOBOAUTL TUMNOBbLIE U NEPUOAMYECKME UCTbITAHUS 31eKTPO0BopYyA0BaHNA Ha 0f-
HOM 371eMeHTe MOJIKCca MW NO3/IEMEHTHO B CEAYHOLUX CAyYasX.

Ha ogHOM 3nemeHTe Nositoca KOMMYTaLMOHHOTO annapara NPoBOASAT:

- TUNOBbIE UCMbITAHNSA U30NALUN MEXAY PA3OMKHYTHIMU KOHTaKTaMmn annapaToB Kiacca HanpsXKeHus
500 KB 1 BblLEe M04 JOXKAEM, €CM NPeABapUTENbHBIMU UCCEA0BaHUAMM Ha annaparte 601ee HU3KOro Knacca
Hanps>XeHUs YCTAHOB/IEHO, YTO TaKWe UCMbITaHWA 3KBUBANIEHTHbI UCMbITAHUAM MOJIHOCTbIO COOPAHHOrO No-
NoCa,;

- NepuoANYECKNE NCMbITAHUS U30NALMN MEXAY Pa3OMKHYTbIMW KOHTAKTaMW B CyXOM COCTOSIHUM U NOj,
LOXTeM;

- TUMOBbIE W NEPUOAMYECKNE UCTbITAHNA U30NALUN OTHOCMTENLHO 3eMN annapaToB KAaccoB Hanps-
XeHna 330 KB 1 BbILle B CyXOM COCTOSAHUN W MOA AOXAEM.

YKa3aHHble UCMbITAHWA 4ONYCKAeTCs NPOBOAWTL NMPW YCAOBUW, YTO NOMKOC annapaTa COCTOUT U3 He-
CKONbKNX OAWHAKOBbLIX 3/IEMEHTOB: KOHCTPY KTMBHO 3aKOHYEHHbIX M30MALNOHHBIX OMOPHbLIX KOMOHH MW
NOABECOK, HA KaXOW U3 KOTOPbLIX PacrofioXeHbl O4UH UAN HECKONbKO MOAY/el AyroracutesibHOW Kamepsbl.

McnbiTaTenbHOe HanpsXXxeHne A4S M30NALUN MeXay pasoMKHYTbIMU KOHTaKTaMu 3neMeHTa nontoca B
CYXOM COCTOSIHUM UM NOA AOXAEM YCTaHABNMBAKOT NpejBapuTeibHbIMU NCCNeA0BaHMAMN pacnpegeneHuns
HanpsyKeHsa Ha NOSIHOCTbK COGPaHHOM MOAKOCE annapara AN Ha 3KBMBaNEHTHOW MOAENN MOJHOCa C YYETOM
npesenbHO BO3MOXHOW HepaBHOMEePHOCTU. [pu 3TOM 3a UCNbITaTeIbHOE HaNPSXXeHMe N30MALUN MEXIY KOH-
TakTaMy 3NeMeHTa NPMHUMAKOT HanboNbLWYH A0 NOMHOFO UCNbITaTEIbHOIO HAMPSXXEHNA MeXAY KOHTaK-
Tamu, onpegeneHHy 1o ¢ y4eTOM HepaBHOMEPHOCTU pacrpeieneHns UCNbITaTeIbHOro HaMpPsXXeHUa Mo 3N1eMeH-
TaMm; ecnu ata 4onsa coctasngeT meHblle 110 % 3HavyeHUs, NOMYYEHHOrO AesieHNeM MOMHOr0 UCMbITATENbHOIO
Hanps)XeHMs Ha YNCNO 31EMEHTOB, TO ee NPUHUMAIOT paBHOI 110 % yKa3aHHOr0 3Ha4YeHus.

Mo3neMeHTHO AoNyCKaeTCcA MPOBOAUTL TUMOBbLIE U MEPUOLNYECKNE UCTIbITAHUA BHYTPEHHEN M30NSLNN
fenuTenein HanpsXKeHNs eMKOCTHbIX TPAHC(OPMATOPOB HaNpPsXKeHUS, KOHAEHCATOPOB CBA3WN W UX BHELLHEN
N30MALKUN B CYyXOM COCTOAHMU. cnbiTaTeNlbHOE HanpsXXeHWe 3NeMeHTa yCTaHaBIMBalOT pacyeToM A1 cyyas
npefenbHO BO3MOXHO HepaBHOMEPHOCTU pacnpefefieHns HanpsHXKeHNa No 3/1eMeHTam npy HOPMUPOBaHHOM
[0MYyCKe Ha OTK/TIOHEHWE AeiACTBMTENIbHOTO 3HAYEHNSA EMKOCTW 3/1EMEHTOB OT HOMWUHA/BHOTO 3HaveHus. Mpun
HanM4My Ha BEPXHEM 3/1IEMEHTe 3KpaHa crefyeT UCMbITaTb HA MakeTe BO34YLUHbLIA NPOMEXYTOK MeXAy JKpa-
HOM 1 3a3eMJIEHHbIMMW YacTsMU.

Mo3neMeHTHO A0oNyCKaeTCcs MPOBOAUTL TUMOBbLIE U NEPUOANYECKNE UCTIbITAHNS BHYTPEHHEN U30Naunn
KacKa/HbIX TPaHC(POPMAaTOPOB TOKA M HanpshkeHnsa ¢ paphopoBbIM KOXYXOM. VcnbiTaTelbHOE HanpsiXXeHue.
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NPpUKNajiblBaeMoe K 3/1eMeHTY KacKafHoro TpaHcopmaropa ToKa Uin Hanps>keHus, AoMXHO 6bITb YyCTaHOB-
NIEHO NPeAnpPLLNNeM-U3roToBHTE/IEM B COOTBETCTBUMN C U3MEPEHHBIM MPY MOHVXXEHHOM HanpsXXKeHnn pacnpe-
JeneHveM Hanps>xeHWs no afeMeHTamM cobpaHHOro TpaHchopMaTopa.

4.2.11 flonyckaeTtca NPoBOANTL NPUEMO-CAATOUHbIE UCMbITAHNA MO3NIEMEHTHO M (UIN) NO OTAENbHbIM
N30NNPYIOLWNM YacTAM B CNefYIOLLUX CnyYasX.

KackafiHble TpaHchopMaTopbl TOKa Y HANPSXeHWs, [eIMTeNN HanpsXXeHUs eMKOCTHbIX TpaHc(opMaTo-
POB HanpsAXXeHus, KOHAEHCATOPbI CBA3W WUCMbITbIBAIOT MO3/IEMEHTHO.

KpynHorabapuTHble, 0TApaBasemble ¢ NpefnpuaTUA-N3roTOBNTENSA B He NOHOCTLIO COBPaHHOM Buae
BblK/tOYaTeNW, OTAENUTENN C BHYTPEHHel ra3oBOV W30NAUMel U BbIKNHOYATENN HArpy3ku WCMbITbIBAIOT
MO3/1EMEHTHO W M0 OTAE/bHbIM U30NPYIOLWUM YacTAM:

- UCMbITLIBAIOT OTAENbHbIE MOAYNN (Pa3pbiBbl) W OTAE/bHbIE U30/MPYIOLLLME YACTU UM UX YHACTKK
(n30naTOpbI, TATW, BO3AYXO0BOALI U T. fA.), @ TAK)Xe€ NPOBEPAIOT COOTBETCTBME OCHOBHbIX WM30MALMOHHBIX
paccTosAHMIA YepTexam;

- pasbeAUHUTENN, OTLENNUTENN C BUAUMbBIM MPOMEXYTKOM MeXAY KOHTaKTaMu, KOPOTKO3aMblKaTenu,
3aszeminTe.™, pasbeANHAIOLLME BbIKOYATENN HArPY3KW, NPeAoXpaHuTeNn, WNHHbLIE OMOPbl UCMbITLIBAIOT
Nno OTAENbHbIM U30NUPYIOLWMUM HacTAM WAK UX ydyacTKaM, a TakKe NpOBEPAT COOTBETCTBME OCHOBHbLIX
N301ALMOHHBIX PACCTOAHNIA YepTexam.

McnbiTaTeNbHble HANPSAXXeHUA NPU UCMbITAHUM 3NEeMEHTOB, OTAENbHbIX U30NMPYIOLMUX YacTel uamn ux
YUYacTKOB [O/MKHbI OblTb YCTAHOB/IEHbI NPeANPUATUEM-H3rOTOBUTENEM B COOTBETCTBUM C pacnpefeneHneM
HanpsXKeHns, onpegesieHHbIM Ha MOMHOCTLI0 COBPaHHOM 06beKTe, C Y4eTOM HOPMUPOBAHHbIX AOMYCKOB Ha
OTK/OHeHMWe feCTBUTE/IbHOIO 3HAYEHWS NapaMeTpoB 3/1eMEHTOB OT MX HOMUHaNbHOTO 3HayYeHuns. MNpu onpe-
[eNeHnn NCMbITaTeNbHOMo HanpsXXeHUs Mofyna (paspbiBa) ANF U301ALUN MEXLY Pa3OMKHYTbIMU KOHTaKTa-
MW Heo6X0AMMO yunTbiBaTh TpeboBaHNs 4.2.10. Mpn MOAYNbHON KOHCTPYKL MM BbIKOYATENS UCMbITATENb-
HOe Hanmps)XeHue Ha paspbiBe NPUHUMAIOT HanbONbLWNUM A1 faHHON KOHCTPYKLMUN MOAYNS.

MpumeyaHune—/[onycKaeTcs HC MPOBOAUTL UCTLITAHNA 3M1EMEHTOB OMOPHON W NPOAOIBHON N30NAMMK
B BUJE KepamMUYECKMX OMOPHO-CTEPXKHEBBLIX U30/IITOPOB U MOKPbILLIEK.

4.2.12 VcnbiTaHne BHeLLHel N3014LMKN 31eKTPO0b0pYA0BaHNSA, UMEIOLLLEro 0CHOBHbIE aKTUBHbIE Yac-
TW. PacnosiOKeHHbIe B METaINYECKO 060/104KE 1 MPUCOEANHAEMbIE YePe3 CAaMOCTOSTEbHbIE BBOABI, AOMYC-
KaeTcs 3aMeHATb pa3fe/lbHbIMN UCTbITAHNAMMN BBOAOB U BO3AYLLHbIX N30/ALNMOHHBLIX NMPOMEXYTKOB. BBObI
LOMKHbI 6bITb UCMbITaHbI C y4eTOM TpeboBaHuin 4.2.13.

Bo3ayLHble U30NALNOHHbIE NMPOMEXYTKM UCMbITHIBAIOT Ha MakeTe 060[04YKN WWN ee KPbIWKe, Ha
KOTOPbIX YCTaHaBNMNBAIOT BBOAbI 1 BbICTyNatoLme yact (Hanpumep paclinpuTenb, BbIXNOMHYO Tpy6y, akpa-
Hbl). PacnosnoxeHune BBOJOB W BbICTYMNAIOLMX YacTeli Ha MakeTe AO/XHO NMBO COOTBETCTBOBATL [je/iCTBUTENb-
HOMY MX PacnonoXeHWIo AN 3N1eKTPoobopyA0BaHNSA AaHHOMO TUNa, 1M60 coveTaHne (POPMbl U Pacnonoxe-
HWA YacTeil 1 N30MALNOHHBIX PACCTOAHWIA, MPU KOTOPOM U30MALMOHHbIE MPOMEXYTKN UMEIOT HaVMeHbLLYI0
3IEKTPUYECKYHO MPOYHOCTb, A0XHbLI COOTBETCTBOBATL HaMbonee He61aronpuATHOMY COUETaHUIO AN aHano-
TMYHOro 3N1eKTPo060pPYL0BaHNA JaHHOTO K/acca HanpsxeHua. B nocnegHem ciyyae pesynbtaTbl UCMbITaHNUA
[0oNyCKaeTcs pacnpocTpaHATb Ha 31eKTpoobopyfoBaHMe APYrMX TUMOB JAaHHOMO BMAA OAHOTO U TOFO Xe
Knacca Hanps>keHus.

McnbiTaHne BO3AYLLUHbIX N30MALMOHHbLIX NPOMEXYTKOB 3/1eKTPO060PYA0BaHMNA [OMYCKAETCA He NPOBO-
OWNTb. €CAIN OHW BbIGPaHbI 419 31eKTPO06OPYAO0BAHMA JAHHOTO TUMa Ha OCHOBE CheLuanbHbIX CCNeA0BaHNA
1 C y4eTOM HOPMMPOBaHHbIX 40MYCKOB Ha NPOU3BOACTBEHHbIE OTKIOHEHUSA.

4.2.13 flonyckaeTcs NPOBOAWUTL UCMbITAHWE 3/IEMEHTA 31eKTPO060PY0BaHMA, Hanpumep BBOAA, OT-
[eNbHO 0T 3/1eKTPo06opy0BaHUNSA, B KOTOPOM OH NPUMEHEH, NPU 3TOM ero PacnonoXXeHne No OTHOLLEHWNIO K
3a3eM/IeHHbIM MOBEPXHOCTAM, a Takxke (hOpMY H pa3Mmepbl Hapy>HbIX TOKOBEAYLIMUX YacTeil yKa3biBaoT B HJ,
Ha 3/71eKTpoo6opyJ0BaHNe OTAeNbHLIX BUAOB. He fonycKaeTca 3amMeHsTb UCTbITAHWE BBOAOB UCMbITAHNEM
OT/eNbHO aphopoBbIX MOKPbILLEK.

43 YcnoBuda nNpu MUCABITAaHHLU M30NAULUKN NOL AOXAEM

431 NcnbiTyemblii 06beKT JO/MKEH ObITb YCTaHOB/IEH B paboyee NOMOXEHWE N HA HEro fO/DKeH NajaTth
paBHOMEPHbIN 40X b KanenbHOW CTPYKTYPbI MOA YTI0M NpUMepHO 45K ropu3oHTann. 3oHa felicTBua AoXas
[0/MKHA MOMHOCTLIO NepeKpbIBaTh UCMbITYeMblil 0ObEKT.

MpunmeyaHuns

| Ecnn B paboyeM MoONoxeHnn 06bEKTa €0 0Cb CUMMETPUM HC BEPTUKaNbHA, TO [O/KHbI ObiTb NPOBEAEHbI
UCMbITAHUSA MPY [BYX Hanpas/ieHWsX JOXK/AN OTHOCUTENIbHO 06bEeKTa:

- Npy NafeHun AOXAS Ha HaKNOHHbLIA OObEeKT B HampasfeHUW, napaiiesbHOM BEPTUKAbHOW MA0CKOCTH,
MPOXO/MLLEN Yepe3 0Cb CUMMETPUN OObeKTa:
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- B HanpasneHuu, NepneHauKYISIPHOM K 9TOM MOCKOCTH.
2 ECAM JaHHbIA OGBEKT UMEET HECKO/IbKO Pabounx MOMOXEHWIA, TO UCMbITaHWe MOA LOXAEM [LOMYCKaeTcs
MPOBOANTL TONLKO f/15 OAHOTO MOMOXEHWS1 06BbEKTA, COOTBETCTBYHOLLETO HAMGO/Ee HU3KOMY 3HAUEHMIO 3MEKTPUYEC-

KO MPOYHOCTY MPU UCMIbITAHUM N0 JOXKAEM.
432

VcnbiTaHne nsonauny noj AoXAem cnefyet NpoBOAUTL Mpu CO6I'IIO,CI,€HI/II/I yC}'IOBI/I[;I B 4acTun

3HAYEHMWIA MHTEHCUBHOCTU [0XAS, TEMMNePaTypbl U YAeNbHOK CONPOTUBNEHWUS BOAbl, BPEMEHU MpefBapu-
TeNbHOro (40 NPWIOXKEHUS UCMbITATENILHOIO HaNpsXXeHnsa) npebbiBaHWa 06bekTa nog foxaem (ycnoswuii

[0X/eBaHMsA), yKazaHHbIX B Tabnuue 1

MpumeHeHne ycnoBuin goxaesannsa / n 2 —no 6.4.4, 7.4.2.S v npunoxenuto B.

Tab6nuua! —Ycnosus SOXAEBaHNS

MaHvecvovamne  yerioBust

CpefiHee 3HaYeHWe UHTEHCUBHOCTM AOXKAA )1 BCEX
N3MEPEHNA, MM/MUH:

- BEPTUKa/IbHasA COCTaBNAoLas

- TOpU30HTa/IbHAs COCTaB/AoLLAsA

MpeaenbHble 3Ha4YEHUs UHTEHCUBHOCTU AN No6o-
ro OTAENbHOK U3MEPEHNs U 1S KKAOW COCTaBNSOLLEN,
MM/MWUH

Temnepatypa Bofpl, ‘C

Y[enbHOe COMpOTUBIIEHNE BOAbI P:, NPU Temnepa-
Type Bogbl 20 "C. OM « M

Bpems npessapuTenbHOro NpebbiBaHWa 06beKTa nog,
[OX[JeM C HOPMUPOBAHHBLIM COMPOTUBIIEHNEM BOZbI. MUH.
HC MeHee

3HaveHve yeroH/s

/ 2
Or 1.010 2,0 3x0.3
Ot 1070 2,0 He Hopmupyetca
(CpepHee 3Hauve-
Hue) =0,5 0T12.2570 3,75
(TemnepaTypa OKpyxatoLein cpefpl) +15
100+ 15
15 1

Y ienbHoe CoNpPoTMBEHUE BOAbI PEKOMEH/YETCS ONpefeNaTh B COOTBETCTBUM C NPUNOXeHUem b. Y aenb-
HOe conpoTuBneHune nogel p, (OM « M), onpeaencHHoe Npu Temneparype BOAbl /. LOMKHO 6bITb NPUBEAEHO K

Temnepatype 20 *C no gopmyne

P» = P, «
2
rae a —nonpaBoYHbIN KOAPHULNEHT 4Na onpege-
NeHNA yAeNbHOro CONPOTUBTEHNA BOAbI B
3aBMCUMMOCTM OT TEMMEPATYPbI, ONpesens-
eMblii M0 PUCYHKY 2.

Ecnn no TeXHUYeCKUM MpuynHam 3afaHHoe
yfieNnbHoe CONpPoTUBNEHNE BOfbl HE MOXET 6bITb NO-
NIYYEHO. TO [I0MYCKaeTCa UCMO/b30BaTh BOLY C MEHb-
LUNM YAeNbHbIX» COMPOTUB/IEHNEM. 3HAYeHWE 3TOro
COMPOTMBNEHNA JO/MKHO 6bITh YKa3aHo B MPOTOKO-
Ne UCMbITaHUNA.

VIHTEHCMBHOCTb J0XAA ONpeAenstoT ¢ NOMO-
b0 BOLOCOOPHMKA B TeueHne He meHee 30 c. Ans
yCnoBuit [OXAEBaHUA / MPUMEHAIOT pa3feneHHbIi
BOLOCGOPHUK C OTBEPCTUAMM Nowasabio ot 100 go
750 cM', pacnosioXXeHHbIMU COOTBETCTBEHHO Ha ro-
PV30HTaNbHON W BEPTUKANbHON NOBEPXHOCTAX €ro
oTaeneHns. OTBEPCTME HA BePTUKANIbHON NoBepX-
HOCTW [JO/I)KHO ObITb PAcroioXXeHOo nepneHanKynap-
HO K NIOCKOCTW CTPYM BOAbI. 415 yCnoBuii goxae-
BaHUA 2 NPUMEHAIOT BOLOCOOPHUK C OTBEPCTUEM
nnowaasto ot 100 o 750 cM* Ha rOpM30OHTaNIbHOWA
MOBEPXHOCTY.

PrcyHok 2 — MonpaBoyHbIi KOAhULMEHT Ans onpe-
[eneHns YfenbHOro ConpoTWBAEHUS BOAb! B 3aBUCUMO-
CTW OT TemnepaTypbl
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VIHTEHCUBHOCTb JOXAS ChnefyeT M3MepaTb OKOMO ocu 06bekTa (MM ero WCMbITyemMol 4acTu) Kak
MOXHO 6/1mKe K 06beKTY, HO rak, 4To6bl B BOAOCOOPHMK He Nonagany oTpaXKeHHble Kannu nogel. 3mepe-
HUA BbIMOMHAT Y BEPXHEW, CpPefHEN M HUXHeR Touyek 0ObeKTa UAM TONbKO Y CpPeAHeid, ecnn BbicoTa
obbekTa MeHee | M. BofocbopHUK CneayeT nepeMeLlaTb BBEPX M BHU3 B6AN3N TOUKN U3MEPEHUS, MPU 3TOM
LIMPWHA 30HbI U3MEPEHMS AOMKHA COOTBETCTBOBATh LUMPUHE UCMbITYEMO 00beKTa, a BbICOTa 30HbI A0/KHA
6bITb He 60onee 1 M. Mpy mMcnNbiITaHUM 0O6BEKTOB C FOPM3OHTANbHLIMU pa3Mmepamu 6o0siee 2 M M3MepeHus
[0OMKHbI 6bITb BbINONHEHbI B ABYX WAW TPEX MecTax B FOPM30HTAaNbHOM MAOCKOCTU, NPUYEM B KaXAOM U3
3TUX MECT —Y BEPXHEW, cpefHel U HWXXHE ToUeK 00beKTa MU TONLKO Y CPeAHER TOUKN.

TemnepaTypy BO/bI U €6 NPOBOAMMOCTbL OMpPeAenstoT no npobe, co6paHHON HENOCPeSCTBEHHO MNepej
Hayanom foxaesaHns. Mpobbl BOAbI MOTYT ObITh B3AThlI U U3 pYTrUX MeCT (Hanpumep U3 HAKOMNUTENbHOro
pesepByapa), ecnv npoBepka NOATBEPXAAET OTCYTCTBME CYLLECTBEHHbIX U3MEHEHUIA B XapaKTepucTMKax BoAbl
K MOMEHTY Hayana foXXAeBaHus. Lo MpunoXeHNs NCNbITaTeNbHOTO HAMPSXXEHNS NCMbITYEMbIA 06beKT fON-
XeH 6bITb NOABEPrHYT NpeABapuTeNbHOMY BO3AENCTBUIO A0XAA B TeUeHMe BPEMeHU, YKasaHHOro BTabauue .
B yka3zaHHOe BpeMsi MOXET BXOAWUTb BpeMsl, 3aTpayeHHOe Ha PeryaMpoBaHne U n3MepeHne NHTEHCUBHOCTU
poxasa. Ans ycnosuid foxaesaHns / Bpems npefBapuTeNibHOr0 nNpebbiBaHNs 06beKTa Noj JOXKAEM MOXET ObiTb
CHUXEHO, HO He 6oniee YeM 40 5 MUH, ecu, HanpuMep, NPOBOAAT NOBTOPHbLIE UCNbITAHWUA NOCNe NHTepBana
BpeMeHu He 6onee 30 MUH. YCNOBMS LOXAEBaHWS ClefyeT BblAepXXMBaTb B HOPMUPOBAHHbLIX Mpejenax B
TeyeHMe BCEro NCNbITaHNsA, KOTOPOe NPOBOAAT 6e3 MpeKpalleHns [0XAEeBaHNS.

44 ATmMoCchepHbBEe ycnoBusa

4.4.1 HopmManbHble aTMOCHEPHbIE YCNOBUSA UCMbITAHUI 3NEKTPUUECKO/ NPOYHOCTU U30NALUN:

- Temnepatypa Bo3gyxa /{- 20 *C,

- aTmoctepHoe gaBneHne PO- 101300 Ma (1013 mbap uam 760 mm pT. CT.);

- abcontoTHaa BAaXHOCTb J1,- 11 r/m’.

4.4.2 BNnaXHOCTb N3MEPSIOT C MOrpeLwHOCTLI0 He 60nee 1r/M*. AGCONOTHYIO BNaKHOCTb BO3Ayxa npu
UCMbITAHUAX ONpPefenstoT Mo MOKas3aHUAM CyXOro W BA@XHOr0 TEPMOMETPOB NCUXPOMETPA COrnacHo
PUCYHKY 3.

TemnepaTypa cyxoro TepMomeTpa (ompymatoweOcpe/lL, *C

PucyHok 3 —OnpegeneHune abCotoTHO BNaXHOCTU Bo3ayxa J1Mo nokasa-
HUSIM CYXOTO U BJIAYKHOFO TEPMOMETPOB

MpumevaHuns

1TemnepaTypy CyXoro v BaXHOrO TEPMOMETPOB CnedyeT OnpeaeniTs ¢ ToYHocThio jo | 'C.

2 Mpy McNbITaHUAX Ha OTKPLITOM BO3AyXe MpW OTpULIATENbHONM TemnepaType abCOMOTHYIO BNIaXKHOCTb BO3AyXa
MOXHO OMpefenaTb Apyrumm crnocobamu, 06ecrneymBatoLLMMm yKa3aHHYH0 TOUHOCTb. [lonyCcKaeTcs UCMosb30BaTh AaH-
Hble MECTHOI0 rMApPOMCTCOLICH rpa.

«
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443 VcnbiTaHne n3onaumy nnoMeLweHnn peKoMeH4yeTcs NpoBOAUTL MPU TeMrepaType OKpyXatoLero
Bo3ayxa 0T 10 go 40 *C. McnbiTaHWe BHEWHEN U30NAUUN B CYXOM COCTOSSHUM CnefyeT NPOBOAWUTL Npu
Temnepartype He HUXxe muHyc 10 *C.

Ecnm ncnbiTyemblii 06beKT, Hanpumep TpaHcopmaTop TOKa, BCTpamBaemblil B TOKONPOBOJ, pasme-
LUEHHbI B KOXYXe, NpejHa3HaueH Ana paboTbl Npy BepxHeM paboyem 3HaueHWM TeMMepaTy pbl OKpyXKatoLLe-
ro Bosgyxa Bbiwe 45 *C. To fonyckaeTcs WCNbITbIBATb €ro M30AALMI0 MPU BEPXHEM paboyem 3HayYeHUn
Temnepatypbl. Mpn 3TOM Npy BBEAEHNW NOMPaBOYHbLIX KOIDMULUEHTOB K NCMbITATE/IbHBIM HaMPAXEHUAM No
4.5 Bopmyne (8) BTOPOi COMHOXUTENDb (293/273 + /) NPUHUMAIOT paBHbIM efuHULLE.

McnbiTaHWe BHELWHEN M30AMUN B CYXOM COCTOAHWMW MPOBOASAT NPU OTHOCUTENbHOW BNAXHOCTU He
6onee 80 %.

MpumeyaHune — Ha OTKPbITbIX NOLLIAAKAX JOMNYCKAETCA NPOBEAEHNE WCMbITAHUS MpK TemnepaType
OKpY>KatoLLLero Bo3ayxa oT MuHyc 20 ao nitoc 40 °C 1 0THOCMTENbHOM BaXKHOCTW 60/1ee 80 %. cnbiTaHns Ha OTKpPbI-

ThIX M/IOLWAAKAX CreayeT MPOBOAWTL NPU OTCYTCTBUM OCaAKOB B BUAE [OXAA, TYMaHa, CHera, a Takke pocbl Ha nosep-
XHOCTMW MCNbITYEMOIN N30MSALMN.

45 MonpaBOYHbBIE KOIMOPULMEHTH Ha aTMOC(hepHbe YycnoBwus

451 Mpun McnbiITaHWW BHELLUHEN U30ASALUM MPU aTMOCHEPHBIX YCMONUAX, OT/NYAIOLLMXCS OT HOPMasib-
HbIX N0 4.4.1, ucnbiTaTesbHble, BblAEPXNBAEMble U Pa3pAAHbIE HANPSXKEHNA AOMKHbI ObITh NPUBEAEHbI K
HOPMa/ibHbIM aTMOCHEPHBIM YCNOBLLLL.

McnbiTatenbHoe HanpshkeHne Om, NpuKnagbiBaeMoe K 06beKTY, AO/MKHO 6bITb PABHO HOPMUPOBAHHO-

My UCnbITaTeNbHOMY HanpsxeHuto {/ 0, YMHOXEHHOMY Ha KO3 uuneHT npusegeHns K

M -n <K (3)
Bblgep>xvuBaemoe (paspsgHoe) HanpskeHue npuBeeHHOE K HOPMasbHbIM aTMOCHEPHBIM YC-
NOBUAM. [JO/MKHO ObiTb PaBHO WU3MEPEHHOMY MPWU MCMbITAHWAX (£l,,,). BENEHHOMY Ha KO3aphuumeHT
npueegeHuns K
4
(%)

KoadumumeHT npusegenns KpaBeH NnponssefeHNIo BYX MONPaBOYHbIX KO3 OULIMEHTOB

K=KI K2, (6)
rae K, - nonpaBoYHbI KOIPHULMEHT Ha NNOTHOCTb BO3ayXa (no 4.5.2):
K2 - nonpaBOYHbIA KO3IPHULMEHT Ha BNaAXKHOCTb Bo3gyxa (Mmo 4.5.3).
MpumeyaHwne —pu UCMILITAHUN W3ONALMN TIOA AOXKAEM U B YCMOBUAX 3arpA3HEHUS MOMPaBOYHbIN
KO3(h(MLIMEHT Ha BNaXXHOCTb Bo3gyxa K ~ 1
4.5.2 TlonpaBoYHbI KOIMHULMEHT Ha NIOTHOCTL BO3AyXa OMpeAensoT no gopmyne

K, = 5", (7)

rge T - nokasatens ctenenu (no 4.5.4);
5- OTHOCUTeNbHas NAOTHOCTL BO34yXa NpW UCMbITaHUK, onpegensemas no popmyne

P 293
PO 273*/ ° (8)

roe P - aTtmoctepHoe AaBneHne NpU UCMbITaHUM, BbIPAXXEHHOE BTEX Xe eAMHMLAX, YTO U HOpManbHoe
aTMoc(epHoe fasneHune Py,
| - Temnepatypa Bo3gyxa npu ucnbiTaHuu, *C.
4.5.3 TlonpaBoyHbIi KO3MHWLMEHT Ha BNAXHOCTb BO34yXa ONpPeAenstoT no hopMyne
K, = «r, 9
rge w—nokasatenib cteneHun (no 4.5.4);
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K - BCMOMOraTe/ibHblii NnapameTp, 3aBUCALNIA OT BMAa WUCNbITATENIbLHOTO HaMpPsXXeHWs W OTHOLUEHWS
abCcoNOTHOI BNAXHOCTW BO3A4YyXa NPW UCMbITaHUW J1K OTHOCMTENbHOM NAIOTHOCTW BO3Ayxa 5. 3Haue-
HUWe MapameTpa K ONpegenstoT MO PUCYHKY 4: BAMana3oHe 3Ha4YeHUn oTHoweHusa A/6 ot Igo 15
3HauYeHve napameTpa K AonycKaeTcs onpeaensTb nNo GopMynam:

N8 UMNYNbCHOTO HaNPSXXeHUs

*=1*0.01 (10)
A5l EPEMEHHOTO HAMPSKEHNS
K- 1- 0.012 nl)
ANA NOCTOAHHOIO HanpAXeHuA
K=|*0.Ol4U -ll} (12
K
J - nocTosHHOoe HanpsxeHue

PucyHok 4 — BcnomoratesbHbili napamMeTp K B 3aBUCKMOCTY
OT OTHOLLeHus JIS
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4.5.4 MokasaTenn CTENeHW T U H /1 NOMPaBOYHbLIX KO3(M(ULNEHTOB Ha aTMOCHEPHbIE YCN0BUS,

3aBUCALLMX OT BUMA paspsifa U HanpsKeHWs, 4MHbI U (QOPMbl PaspsAHOTO NPOMEXYTKA, aTMOCHEPHbIX
ycnoswii, MoryT GbiTb OMpeAeneHbl N0 PUCYHKY 5 ¢ MCNOMb30BaHMEM MapameTpa ¢, ONpejensieMoro no
thopmyne

Y .
Y ITEGVE TR (13)

rge L —panvMHa MAHMMANbHOToO paspsagHoro nNpoMeXyTKa Ha UCMbITYeMOM 06bekTe, M:
U —50 %-e pa3pagHoe Uan oXxujaemoe paspsgHoe Hanps>xeHue (KB) unu, korga oHM Hen3BecTHbI. 1,1
ncnolTatenbHoro HanpshkeHns (5 kK - no 4.5.2 n 4.5.3).

0 1 2 r s
PucyHok 5 —TlNoka3sarenv cTeneHn T u w

46 MpoBepgeHNne McNbITaHWI

4.6.1 MocnepoBaTeNbHOCTb UCMbITAHWUIA OTAENbHLIMU BUAAMUW HaNpsXXeHWs Npu He06X0AMMOCTH ycTa-
HaBnmBalT B HA Ha 371eKTpoobopyfoBaHMe OTAENbHbIX BULOB.

4.6.2 Pe3ynbTaTbl UCMbITAHWIA 31EKTPUYECKON NPOYHOCTH M30NALMUN BHOCAT B MPOTOKON UCMbITaHWU
NN pabounii XXypHan, rae LOMKHbl ObITb 3aMKCMPOBaHbI aHHbIe HABNOAEHNA N N3MEPEHWUIA, C MOMOLLbHO
KOTOPbIX BbISBAAOT HaMuMe AN OTCYTCTBUE NOBPEXAEHUS UCMbITYEMO U30NANHH, a Takxke (Npy HeBbl-
[LepXUBaHUM UCNbITAHUA) laHHbIE O HANPSXXeHUN, NMPU KOTOPOM MPOM30LLIIO MOBPEXAeHNe U3onaunm (3Ha-
YyeHne HanpaxeHnsa, ANNTeNbHOCTb €ro BbliepP>XXKN 4O MOMEHTA OGH&py)KEHI/Iﬂ nospexaeHuma, 4NCcno npuno-
XeHWl HanpsXXKeHUs, NpefLlecTBOBABLUMX NOBPEXAEHUIO, UT. 4.), 0 MeCTe U XapakTepe NOBPeXAeHUS U30M5-
umn.

B npoToKone UcnbITaHUA BHELLHeW N301ALMN YKa3biBAOT aTMOCHepHble YC0BUa (TemnepaTypy BO3Aay-
Xa, aTMocepHoe faBneHne M abCoONOTHYHO BNAXHOCTb BO3AyXa), MNP KOTOPbIX NPOBOAUAN UCMbITaHUE, &
TaKXe yKa3blBaloT BBejeHHbIE MOMNPaBKN Ha aTmoccpeprle ycnosus.

4.6.3 Ecnu n3onauma anekTpoobopynoBaHUA He BblAepXkana TMMOBOro UM NepUoANYECKOro ucnbiTa-
HWA. TO MOBTOPHOE NPOBEAEHME UCMbITAHUA C HEM3MEHHOW KOHCTPYKLMe N TEXHONOrMel n3rotoBneHns
n30M144MM JONYCKaeTCs B TOM C/lyyae, Korga ycTtaHoaTeHo, YuTo: .

- UcnbiTyemas KOHCTPYKLMA U30M5SLMW He BblAepxana WCMbITaHWA N0 NPUYKUHE, He CBA3AHHON C
YCTPOWCTBOM, pasmepamMn KOHCTPYKLWMW W TEXHONOTWe N3roToBAEHUS N30ALUN;

- NOBPEX/[EeH WHBEHTAPHbI BBOS.

Mocne 3aMeHbl MHBEHTAPHOMO BBOZA NPOBOAAT NOBTOPHOE UCTbITAHUE MPU TOM Xe BUE HAMPAXKEeHUS U
ero NofAPHOCTN, NPN KOTOPbLIX NPOU30LLN0 NoBpeXaeHue. Ecnn K ycnosusamM NOBTOPHOIo nposeAeHUAa TMNO-
BOFO U NEPUOLMNYECKOI UCMbITAHWI 31eKTPOOBOPYA0BAHNSA C HEM3MEHHO KOHCTPYKLUMER 1N TEXHONOTnei
N3roTOB/IEHUA U30NALUN NpeAbsaTeHbl JONONHUTENbHbIE TPeboBaHWA (Hanpumep Ans U30MATOPOB - YKUC/O
06pasLoB, Nognexawmnx NcnbiTaHno, N NOPSAOK UX 0T60pa), TO 3TU YCNOBUS AOMKHbI ObITb YKasaHbl B HA,
Ha 3/1eKTP0060PYA0BaHNE OTAENbHbIX BUAOB.
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5 UCNbITAHNA HAMNPAXEHNAMW M’PO30BbLIX NMMY/1bCOB

51 OnpepgeneHne 3HaYeHUd MCNbITATENbHOTO HanpaxXeHuwda U na-
pamMeipodumnynbca

5.1.1 3a 3HayeHne UCNbITATENIbHOTO HANPAXEHNA NOMHOIO UMMY/IbCa NPUHUMAIOT MaKCUMasbHOe 3Ha-
YeHMe HanpPsXXeHNs UMNy/bCa.

3a 3HayeHVe UCMbITaTe/IbHOTO HaNPSXXEHNA CPE3aHHOro UMNYybca (PaspAagHOro HanpsXKeHWUs) NPUHU-
MatoT:

- MaKCMMa/nbHOe 3HAYeHNe HanpPsXXeHUA UMMNYbCa, eCan paspsas NPoU3oLeNn Ha MakCUMyMe Hanpsxe-
HUA WU 38 HUM;

- HanpsXeHuWe B MOMEHT pa3psga (cpesa), ecnu paspsg NpovsoLlen Ha (OPoOHTe UMMy bCa.

Mpy Hanuumm B6IM3N MaKCMMyMa MMMY/bCa HANOXEeHHbIX KonebaHuii nam Bbibpoca 3a 3HauYeHne uc-
NbITaTeNbHOro HanpsHXKeHNsa NPUHUMALOT:

- MaKCUManbHOe 3HauYeHne CpefHeli KPUBOiA, eCIM YAcTOTa HaNOXeHHbIX KonebaHuii He MeHee 0.5 MIL,
(nepvog He 6onee 2 MKc) (PUCYHOK 6. a) UAn 4NNTeNbHOCTL Bbibpoca He 6onee 1 MKC (pUCYHOK 6, 6):

- MaKCMMasibHO€e 3HaYyeHne NMNY/bCa, eCAM YacTOTa Ha/lOXEHHbIX KonebaHnini meHee 0.5 ML, (nepmog
60onee 2 MKc) (PUCYHOK 6, B) nan ganTenbHOCTb Bbibpoca 6onee 1 MKC (PUCYHOK 6, T).

5.1.2 AnnTenbHOCTb (hpOHTa  onpege-
NAKT KakK Bpems, npesbiwatollee B 1.67 pasa
MHTepBan BpemMeHn T MeXay MOMeHTaMu, Koraa
HanpskeHue coctaanseT 30 1 90 % cBoero mak-
CMMasIbHOro 3HavyeHus (To4kM A n B Ha pUCyH-
Ke 7). Mpu Hamymy KonebaHuin Ha hPOHTE TOUKU
v Bcnegyet 6paTtb Ha cpefHell kpusoii (pu-
CYHOK 11). Mpwn nuHeiiHO BpeMeHHOI pasBep-
TKe [NTENbHOCTb (hPOHTa WMMMyNbCca paBHa
anvHe oTtpeska 0,0.. KOTOpYylO onpefenswT
rpauyeckn, Kak nokasaHo Ha pUCyHke 7.

5.1.3 Ycn0BHOE Ha4vano Mmnysbca onpe-
BeNsT KaK MOMEHT BPEMEHU, Haxoaawuiics
paHee MOMeHTa, COOTBETCTBYIOLLLEr0O TOYKe A.

0 1 2 3 1 *bmkc Ha Bpems, paBHoe 0,37"d(Touka O, Ha PUCYH-

r Kkax 7, 8, 9) nam 0.5T.
PUCYHOK 6 —Onpe/eneHmne 3HauYeHNs! UCMbITaTeNLHOro 5.1.4 inuTensbHOCTL MONHOTO UMMYNbCa
HaMpPSHKEHNS MPY HaIMYMKM KonebaHni 1 BbIGPOCOB I" onpefenstoT Kak NHTepBaI BPeMeHU Mexay

YCMIOBHbIM Hauanom umnynbca OXU MOMEHTOM Ha cnafe UMMy/bCa, KOrAa 3HaueHMe HanpsiXKeHus NoHu3un-
N0Cb [0 NO/I0BMHbBI MaKCUMaNbHOTO 3HaueHus. Mpu IMHeRHON BpeMeHHO pasBepTKe ANUTENbHOCTL UMNY/bca
paBHa AnuHe otpeska 0,D, KOTOpPYIO ONpeAenstoT rpayeckn No pucyHky 7.

PyicyHoK 8 —I"p030BOiA UMMNY/bC, CPe3aHHbIi
PrcyHoK 7 — MonHbIli rpo3oBoit VIXImyrkc Ha (hpoHTe
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5.1.5 MOMEeHT cpe3a UMMynbCa ONpefensaoT Kak MOMEHT BPEMeHMN Hayana pe3koro u3MeHeHus Gopmbl
UMMyNbca HaNPSXXeHNS BCNeCTBUE ObICTPOro CHUXEHUA HanpsXKeHus (Touka CHa pucyHkax 8 1 9).

5.1.6 lMpeppaspagkoe Bpemsa uMmnynbca T onpefensaoT KakK WHTepBas BPEMEHU MeXAy YC/MO0BHbIM
Havyanom umnynsca O, 1 MOMEHTOM cpe3a (PUCYHKM 8 1 9).

5.1.7 AnnTenbHOCTb cpe3a umnynbca T [ onpeaensitoT Kak Bpems, npesbiwatollee B 1,67 pasa nHtepsat
BpeMeHn T' MeXay MOMeHTaMu, Korja HanpsXeHue Ha cpese coctaenfaeT 70 u 10% 3HaYeHUsA HanpsKeHus
C B MOMEeHT cpesa (Touku D n CHa pucyHkax 8 n 9).

5.1.8 KpyTu3Hy cpes3a onpefensloT Kak 4YacTHOe OT AefieHUsA HanpsXeHus C B MOMEHT cpes3a Ha

anutenbHocTb cpe3a T\n .

5.1.9 KoathpuumeHT nepexofa Hanps>KeHUs Yepes Hynesoe
3HayeHne  OMpefensloT KaK OTHOLEeHWe MakCMManbHOro 3Have-
HWS MepBOro nonynepmoga KonebaHnii mocne cpesa HampsXXeHUs K
MaKCHManbHOMY 3Ha4YeHWIo CPe3aHHOro UMMy nbCa.
5.1.10 NmnynbC, CKOPOCTb HApacTaHUA HaNPsXXeHUs KOTopo-
ro octaeTcsi NpU6IM3NTENbHO NOCTOAHHOM 4O MOMEHTa Cpesa, CUu-
TaeTCsA NMHENHO HapacTaloLyX» CPe3aHHbIM Ha (hPOHTE UMMY/LCOM,
ecin PPOHT MMNynbca B UHTEPBANE BPEMEHU MEXAY MOMeEHTaMu,
Korga Hanps>xeHue coctasnset 30 n 100 % 3HauyeHMsA HaNpPAXEHUS
(/. B MOMEHT cpe3a, HaxoAWUTCA MeXZAy ABYMS NpsMbIMU, napas-
nenbHbIMW NPAMOI FG 1 OTCTOAWMMU OT Hee Ha MHTepBan Bpeme-
HW, paBHbIli 0,05 gantensHocT poHTa 7 (prcyHok 10). Toukn F
n G- TOYKM nepeceyeHuns C rOPU3OHTaNAMU, COOTBETCTBYOLLUMYN PrcyHok 9 — Mpo3oBoii MMMyJibCe,
30 1 90 % 3Ha4YeHUA HanNpPsXeHUs B MOMEHT cpesa. Cpe3aHHbIii Ha cnage nvnynsca

AunTenbHOCTb hpoHTa 7 (ANA NTMHERHO HapacTaloLero MMNyibca ONpefeNatoT Kak BpeMs, NpeBbilla-
ouee B 1,67 pasa MHTepBan BpeMeHW / MeXAy YKa3aHHbIMU TouKax»»» Fun 6.

KpyTnsHy (CKOpPOCTb HapacTaHUA HanpskeHus) S
NUHeRHO HapacTaloLero MMMy bca onpefensoT Kak vyacT-
Hoe 0TAeneHns HanpsxeHus LB MOMEHT cpesa Ha Aun-
TefIbHOCTb (hpoHTa T .

5.2 CTaHpgapTHbIN rposoBoi nMm -
Nynbc HanmpAaXeHMUSH
521 CTaHAapTHbIA NaTHbIA FPO30BOI UMMNYLC J0N-

XeH 6bITb anepuogMYecKUM YHUNONAPHLIM U UMETb Cleay-
oL Me napameTpbl:
- BINTENBHOCTL (DPOHTA - (1,2+0.36) mkc:
- AUTEeNbHOCTb MMNynbca 7w - (50+10) MKc;
- JONYCK Ha MaKCUManbHOe 3HaYeHNe Hanps>KeHns
nmnysnbca +3 %.
O603HaveHne umnynbea: «1,2/50%.
MpumeyaHuns
1 JonyckaeTcs NpUMeHATb anepuoguyeckuii UMyssC ¢
HaJIOXKEHHbIMW KONIe6aHUAMY 1 eiMHAYHBIMK BbIGpOCaMK Ha-
MPSHKEHUS MPU YCNOBUM, UYTO XbIKCUMaSIbHLIC OTK/IOHEHMSA Ha-
npspkeHus [ (pucyHok 6) OT cpefHeli KpUBOWA BCNeaCTBME KO-

NcBaHW 1 BbIGPOCOB HC MPEBBILLAIOT 5 % MaKCMMalbHOTO 3HaYeHWUs HampsHKeHUs BOIM3M MakCUMyMa MMMy/bca
(korpa HanpsbkeHue He Hke 90 % MakCMManbHOro 3HaueHus). JonyckatTca konebaHWs Ha (DpoHTe MMMYNbCa,
OfHAKO aMMAMTYAbl UX JO/MKHBI BbITb TAKOBbI, UTOObI KPMBas HaMpsHXKeHWs He BbIXOAWIa 3a Npeaenbl NPAMON TMHUN,
npoBeAeHHOM yvepe3 Toukn A' n B' (prucyHok 11), KOTOpble neXkaT Ha BepTUKansx, MpoBeAeHHbIX Yepe3 Toukn A n U
(Ho 5.1.2). npuuem pacctosiHMe AA' paBHO 25 %. a BB' —5 % MakCUManbHOK 3HaYeHUs HampsKeHUs.

2 MMpy MCNbITaHUM CUMOBbLIX TPaHCHOPMAaTOPOB, TPaHCHOPMATOPOB HAMPSXKEHUS W PeaKTOPOB AOMYCKAeTCs
MpUMeHeHVe KonebaTenbHOro MMMy/bca, NapameTpbl OCHOBHOW 4aCTU KOTOPOro (A0 NepBOro mepexofa Hampske-
HWA Yepe3 Hyfb) COOTBETCTBYIOT TPe6oBaHWAM, NPedbsBisSeMblM K CTaHAAPTHOMY WMMYNbCy, a Hauborbluee W3
MaKCUMa/TbHbIX 3HaYeHWA OCTa/IbHOW 4YacTu MMMYNbca HC NpeBbiwaeT 50 % MakCMManbHOro 3HaueHWst OCHOBHOM
YacTu MnynbCca.

3 Mpwu vcnbITaHUY 06BEKTOB, VIMEOLLMX BOJIbLLIYIO EMKOCTb, JOMYCKAETCA YBENMYEHNE AUTENbHOCTY (hPOHTA

PucyHok 10 —/1nHeHO HapacTatoLLniA UMY bC

13
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umnynbca fo 3 MKe. B HI, Ha 3neKTpoo6opyA0BaHIe OTAeNbHbIX BUAOB MOTYT GbiTh AOHYLLEHbI UMMY/LChI C GONbLLEN
LIMTENbHOCTBIO (PPOHTA.

4 Tlpy UcnbITaHUKM 0GBEKTOB, VMEHOLLMX Mayt0 MHAYKTUBHOCTb, [OMYCKAEeTCs, Kak UCK/KUYeHUe, NPUMEHSITb
MOMHBIA UMMYNLC C A/INTENbHOCTbIO, YMEHbLUEHHOW A0 15 MKC.

5 YKa3saHHble B 5.2.1 v janee AONyCTUMbIE OTKIOHEHWS 4151 (HOPMbI UMMY/bCA W 3HAYEHWS! UCTILITATENbHOTO
HanpsHKeHUW NPeACTaBAAOT CO60M OTKNOHEHWS M3MEPEHHbIX 3HAYEHWA OT HOPMUPOBaHHBbIX.

522 CTaHfapTHBbI cpe3aHHblii (PO30BOI MMMY/LC
[O/MKeH NpefcTaBnaTb CO60/ MOMHbIM UMMYbC, ONpe-
feneHHbld no 5.2.1, cpesaHHbI Npu npegpaspsagHOM
BpeMeHun 2—5 MKC.

B Tex cnyyasx, Korga Heo6Xo4MMOo yunTbIBaTL Na-
pameTpbl cpe3a no 5.1.6—5.1.9 unmn yacTb U3 HUX. Ha-
NPUMEp NPW UCMbITaHUW TPAHCHOPMATOPOB, 3HaYEHNS,
LOMYCKK, a TaKXe TpeboBaHWs K BOCMPOU3BOLMMOCTH
3TUX MapameTpoB AOMXKHbI 6bITb yKasaHbl B HA, Ha anek-
Tpoo6opyoBaHue OTAeNbHbIX BUJO0B.

[na nonyyeHuns cpe3aHHOro MMy bca MoryT 6b1Tb
NPUMEHEHbI yNpaBiseMble U Heynpas/iseMble LapoBble
WM CTEPXXHEBBIE Pa3PAAHUKMN.

Mpn vcnbiTaHUU CUIOBLIX TPaHCHOPMATOPOB,
TpaHC(OPMATOPOB HaNPSAXEHUS U PeaKTOpoB B Kaue-
CTBE CPe3aloLLero yCTpoiicTBa peKOMeHAYeTCS MpUMeHe-
HWe WapoBbIX Pa3psAaHNKOB. pn NPpUMeEHEHUN Heyn-

paBfifeMbIX LIAPOBbLIX PA3PAAHNUKOB [OMNYCKAETCA yBeNMYeHe ANNTENIBHOCTU )POHTA UMMYbCA, NPU 3TOM
Cpe3 I0/IKEH MPOMCXOANTL HAa PPOHTE NPU HanpsxXeHuUun, pasHoMm 0.75—0,9 MakcMmanbHOro 3Ha4yeHns Hecpe-
3aHHOr0 UMnynbca. CpesaHHblli UMNYNLC MOXET 6bITb anepuognyeckum (ero 4AUTeNbHOCTb He HOPMUPYET-
cs) unn KonebaTeNbHbIM.

Mpy “cnbITaHUKM CaMOBOCCTaHABHBAIOLWLEHCA N301ALMN JONYCKaeTCA He M0Mb30BaThbCs CPe3atoLLyum
YCTPOCTBOM.

5.3 OnpepfgeneHne u nogbop 3HayeHMn nNapamMeTpoOB WMNYNbCOB
npum uncnNbliTaHNAX

5.3.1 Mpu ncnbITaHUM HOPMUPOBAHHBLIM HAMPSXXEHNEM XapaKTepuUCTUKKU MMNybca (HanpsXeHue, Bpe-
MeHHbIE napaMeTpbl U hopma KpuBoii) namepsatoT no FOCT 17512 1 KOHTPOAUPYIOT NPU KaXXAOM MCMbITa-
HUN KaXXAoro 06beKTa, KpoOMe ciyyaes, KOrAa nocnefoBaTe/ibHO UCMbITbIBAOT CEPUI0 MAEHTUYHBIX 06bEKTOB.

Mpu ncnbiTaHUM BHYTPEHHEN N30NALMKM POPMY KaXKA0ro MMNynbca Npy HOPMUPOBAHHOM 3HaYeHWUU
UCMbITATENbHOTO HaNPsXXeHWa cnefyeT NPoBepsATL NyTeM OCLMIOrpadMpoBaHus.

5.3.2 Mepef NpUIOXKEHNEM HOPMUPOBAHHOIO UCMbITATE/IbHOTO HAMPAXEHUA XapaKTePUCTUKN UMMynbca
KOHTPOAMPYIOT MpY MOAKNOYEHHOM 06beKTe Npu Hanps>KeHUu He MeHee 50 % HOPMUPOBAHHOIO UCNbITa-
TeNbHOro Ans 06bEKTOB C HECAMOBOCCTaHaBANHAIOLIENCA U30NALMei N MpU HanpshkeHnn He meHee 90 %
HOPMMWPOBaHHOIO NCMbITATENIbHOrO ANS 06bEKTOB C CAMOBOCCTAHABNHBAIOLLEACA N30NALMeNA.

5.3.3 MNepea NpUN0XEHUEM K UCMbITYEMOMY 06beKTY HOPMUPOBAHHOTO UCNbITATENbHOrO HANPSHXKEHUA
MOMHOr0 UN CPe3aHHOro UMNynbca Jo/KHa ObITb NPOBefieHa rpafynpoBKa UCMbITaTe/IbHOrO reHepaTopa
UMNynbCcoB HanpshkeHna (T H) npyn npucoegMHeHHOM 06beKTe C M3MepeHnemM napameTpoB UMMY/bLCOB MO
FOCT 17512 ans yCTaHOBNEHWSA 3aBUCUMOCTU MeXY NOKa3aHUAMU NPUMEHSAEMOro Mpu UCMbITaHUAX U3Me-
PUTENbHOrO YCTPONCTBA M NOMYYaeMbIMU NPU 3TOM 3HAYEHWUAMU UCAbITaTeIbHOTO HaMPSXKEHNS.

[ns 06beKTOB C HECAMOBOCCTAHAB/IMBAOLLEACA U30NALMEN rPpagypPOBKY cnefyeT NpoBOAUTL MPU Ha-
npsXeHnn He MmeHee 50 % HOPMUPOBAHHOMO UCMNbITATENIbHOTOC MOCNEAYIOLWER aKCTpanonauneii; 4na o6bek-
TOB C CamMonoccTaHagumBaroWwenca nsonaymein —npu HanpsxeHun 90-100 % HOPMMPOBAHHOIO UCMbITa-
TeNbHOro.

Mpu ncnbiTaHUKM 06HEKTOB C HECAMOBOCCTaHaBNMBAOLLENCA N30NALMNEN PEKOMEHAYETCS CHATb rpagyu-
pOBOYHYIO KpuByto MMH npu oTkNOYEeHHOM 06BEKTE UK NPU BKIHOYEHHOM 00bEKTE NPUNOXUTL NPOMEXY-
TOYHbIE UMNY/LCbI C HANPAXEHUEMU, paBHbIMU NPUMepPHO 75 1 90 % HOPMUPOBAHHOTO HaMpPAXeHNd, n
N3MepuTb UX NO NMOKa3aHWAM NMKOBOr0 BOMILTMETPA UK MO OHWANOrpaMMam. Ha 0OCHOBAHWUU 3TUX faHHbIX
nepecyeToM onpeenatoT rpagynposky MAH npu nogkntoyeHHOM 06beKTe BMIOTh 0 HAMPAXEHUSA, PABHOTO
HOPMUWPOBAHHOMY WCMbITaTeNIbHOMY HanpsXeHuto. 11py OTCYTCTBUM KanMbpoBaHHOIO M3MEPUTENbHOIO YCT-

1
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poiicTBa C fenutenemM B npouecce rpagymposku MMH onpegenstoT maclwTabHbIi KO3DHULNEHT NMKOBOTO
BO/IbTMETPA, @ NPW OTCYTCTBMU NOCNefHero —mactutab ocyunnorpaMm. OKOHYaTelbHO 3HAYEHWNE NPUNOXKEH-
HOro HanpsKeHWUs NpPU UCMbITAaHUM HOPMUPOBAHHBLIM HaMpPsSXXeHneM OnpeAenstoT Mo NokasaHUAM NUKOBOro
BO/IbTXTETPA UJIN MO OCLUA0rpamMmmam.

54 MeToAabl MCNbITAaHWUW

5.4.1 ins onpefieneHns COOTBETCTBMA U30NALUN HOPMUPOBAHHbLIM UCTbITATENIbHBIM HAMPSXEHUAM NPU-
MEHSIOT CrefytoLLne MeTofbl:

- TpexyfapHblil MeToA (peKoMeHAyeTCs NpW 0TAeNbHOM UCMbITaHUWM HEeCaMOBOCCTaHaBNMBatOLWeCs 130-
naymm);

- NATHaAuaTNyAapHbIii MeToA (PeKOMeHAYeTCA NPy OTAENbHOM UCNbITaHMM CAaMOBOCCTaHAaLLLLBatOLLLelcA
M301ALUN N NPU COBMECTHOM MCMbITaHWN CAMOBOCCTaHaBNMBalOLLECS U HECaMOBOCCTaHaBIMBatOLLeCs 130-
naymm);

- METO/ pa3psaAHOro HanpsXxeHus (PEKOMeHAYeTCA Npy OTAe/IbHOM UCMbITaHUW CaMOBOCCTaHaB/INBAK-
Lwenca nsonauum).

MpumeHeHne MeTo40B —no H/A, ycTaHaBnMBalOLW MM Tpe60BaHUS K 31EKTPUYECKON NPOYHOCTU U30N4-
L1Y 3N1eKTPO060PYA0BAHNA U 3N1IEKTPOYCTAaHOBOK.

Mpu ncnbITaHUM JOMKHO BbITh MPUIOXEHO HOPMUPOBAHHOE YNC/I0 UMY/LCOB UCMbITATENILHOIO HaNpPs-
XEHUS KaXA0A NoAspHOCTM (MONOXKMTENbHON 1M OTPULLATENbHOM) MK TONbKO OHO NONSPHOCTW B COOTBET-
CTBUM C YKaszaHuaMM HJ, Ha TpeboBaHUA K 3EKTPMUUYECKON NPOYHOCTY U30NALUN.

VIHTepBaT BpeMeHW MeXay NPUIoXKEeHNAMN UMNYNbCOB JO/MKEH OblTb HE MeHee 1MUH.

5.4.2 VcnbliTaHne TpexyaapHbiM MeETOLOM

5.4.2.1 K ucnbiTyeMoMy 06BEKTY JOMKHO OblTb MPUMOXKEHO TPU MMMYNbCa HOPMUPOBAHHOTO UCMbITA-
TENIbHOr0 HanpsXKeHus.

5.4.2.2 Mpw UcnbITaHUW NONHBIM MMNY/LCOM AONYCKaeTCa napatinesibHO UCMbITYyeMOMY 0ObEKTY Mpu-
COEAUHATL LIApoBOI paspafHUK C paspsAgHbIM HanpskeHnem 115—120% npuknagbiBaemMoro ucnbiTaTesbHo-
ro HanpsXXeHMs B CNyvae NCNbITaHUA CU0BbLIX TPAHCHOPMATOPOB, TPAHC(HOPMATOPOB HANPSAXKEHUA U PeakTo-
poBun 105- 110 % —B cnyyae ucnbiTaHUs JPYroro anekTpoobopypoBaHus. Mpn ucnbiTaHMM Ha LApOBOM
paspsAAHMKe He JO/MKHO ObITb paspsja.

5.4.2.3 O6bEKT CUMTAIOT BblAepXKaBLUMM UCMbITaHWe, eCAN HE NPOM30LL/IO HMU OAHOT0 NOMHOro paspaga
B M30NALUN N He 06HaPYXXEeHO HeA0NYCTUMbIX MOBPEXAEHUA N30NALUN.

Hanuuue HegonycTUMbIX NOBPEXAEHWIA N30NALMM YCTaHABMBAIOT HA OCHOBE PACCMOTPEHMS KOMMeKca
NpPM3HaKOB, yKaszaHHbIX B H/, Ha 3T0 3/1eKTPo06opyLoBaHNe.

Mpu ncnbiTaHUM CUNOBLIX TPAHC(HOPMATOPOB, TPAHC(HOPMATOPOB HaNPSHXKEHNS U peakTopoB Ans 06Ha-
PY>XeHUS HeJONYCTUMbIX NOBPEXAEHWI N301ALMN B KA4ecTBe OCHOBHOMO NPUMEHSIOT METO/, 0CHOBAHHbIN
Ha W3MEHEeHUM NpPU NOBPEXAEHUUN U30NALUKN DOPMbI KONebaHW HaNpsXXEHUA N TOKOB B 06MOTKax npwu
NPUNOXKEHNUN K UCNbITYEMO 06MOTKE MMMy bCca HAaNPSXKeHUSA. 1pn COMHEHUSAX B UHTEPNpeTaLnn CKaXKeHN
(hopMbl KonebaHUn LonyCcKaeTca NPUNOXKUTL LONONHUTENBHO OT OAHOMO A0 TPEX UMMY/bCOB UCMbITATENIbLHOIO
HanpsXeHus.

Mpu ncnbiTaHMM annapaToB, 30ATOPOB, KOHAEHCATOPOB M TPaHC(HOPMaTOPOB TOKa AN 06HAPYXKeHNS
HeJoMyCTUMbIX MOBPEXAEHWNA M301ALUN AO/MKHBI 6bITb PACCMOTPEHbI O4MH UAWN HECKONbKO U3 CAefYHOLLNX
NPU3HaKOB:

- UCKaXKeHue (hopMbl MPUIOXEHHOTO UMMNYIbCa:

- BbIXOf, My3bIpbKOB ras3a Ha MOBEPXHOCTb 3epKasa 3anoHA LW el XNAKOCTH:

- OTCYTCTBME pa3psja Ha cpesalollem NPOMeXyTKe W Ha BHELLUHel 30NaL1Mm1 Npyu UCNbITAHWUW Cpe3aH-
HbIMU MMNYNbCAMU HANPSAXKEHUSA NPU HANMUYUK CPEe3a HANPSHXKEHUSA Ha OCLMNNOrpaMMe NPUIOXKEHHOTO NM-
nynbca:

- CYLLECTBEHHAA pasHMLAa MeXAY 3HaYeHUAMMN eMKOCTel 1 (Mn) B KPMBbIX 3aBUCUMOCTW TaHTeHCOB
yrna fiManeKTpuYecknx noTepb OT HANPSXKEHUS, N3MEPEHHBIX 0 U NOC/Ae UMNYNbCHOMO UCMbITAHUS KOHAEH-
caTopoB, TPaHCHOPMAaTOpOB TOKa HanpsixeHneM 20 KB 1 BbiLe C OCHOBHOI XXUAKOW Unu TBepAOoiA nonaumei
(3a ncknoyeHnem hapthopoBoil) N BBOLOB CO C/IOMCTON M30NALNENA:

- OTpuLaTenbHble pe3ynbTaTbl UCbITAHUA HAMPSAXXEHMEM MPOMbILLIEHHON YacTOTbl, NPOBOANMOrO Noc-
Ne UCMbITaHWUSA rPO30BbIMWU UMMYIbCaMu, MPU 3TOM OJHOMUHYTHOE UCMNbITATENIbHOE HAaMPSAXXEHWE, UCNONb3Y-
eMOe B KayeCTBe KpUTepus BblLepX1BaHUSA VUMMY/NbCHOTO UCMbITATENbHOIO HANPAXKEHUS, [JO/IXHO ObITb NPU-
NIOXKEHO B TeYeHMe 1MUH He3aBUCUMO OT BMAA U30N1ALUN.
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5.4.3 WcnblTaHne naTHagUuaTUyAapHbIM MeToAam

5.4.3.1 K ncnbiTyeMoMy 00bEKTY JO/MKHO 6bITb MPUN0XKEHO 15 MMMYNbCOB HOPMUPOBAHHOIO UCMbITa-
TENIbHOT0 HanpsXeHns.

5.4.3.2 O6beKT cUMTalOT BblAEPXaBLWMM UCMbITAHUE, ECAIN He MPOU3OLLSIO HU OHOrO MOAHOrO paspaga
WA HeJonyCcTUMOro noBpexaeHns no 5.4.2.3 B HecaMoBOCCTaHaBAMBatoLWenca N30naunMmn (BHELWHeR unm
BHYTPEHHeli) 1 Npon30LLo He 6onee ABYX MOMHbIX Pa3pAf0B M3 Kaxaol cepumn 15 MMnynbCOB B CaMOBOCCTa-
HaH/HBaloLLelica N30NALNN.

MpumeyaHunsa

1 Ecnm npu UcnbITaHUM ra3oHanosIHEHHO 060PYA0BaHUM MOMHBIA paspsz NPOU30LLeN NPY NPUOXKEHUN NOC-
NefiHero UMMysbca, To HEO6XOANMO MPUIOXKUTD CLUC TPU MMMY/bCA: NPKU 3TOM MOJIHbIN Pa3psf AO/KEH OTCYTCTBO-
BaTb. PEKOMeHAyeTCs MPOBECTV OCMOTP YacTeil 060pyL0BaHNS C HECAMOBOCCraHaBNMBAKOLLEHCA N30MALMENA.

2 Mpw 0TAENBHOM UCTIbITAHWM BHELLHEI M30M1ALMM JOMYCKAOTCA YaCTWUYHbIE paspsdbl BO BHYTPEHHeN 13ons-
Ly,

Mpn yKa3aHHbIX YCIOBUSAX [OMYCKAETCA TakKe MPUHATL Mepbl HO YCTPAHEHWMIO YaCTUYHBIX PaspsfoB BO BHYT-
PEeHHeW M30M1ALMM, eCIN 3TO HE BHOCUT UCKAKEHUS B 3MEKTPUYECKOE NaTe BHELLHEeA M301LMK, a Takke MoBbICUTbL
MPOYHOCTb BHYTPEHHEl M30MALMM ra30HaNoMHEHHOK 3/1eKTPO06OPYA0BAHNS MOBbILLEHEM AaBMEHUS rasa.

5.4.3.3 VicnbITaHWA NOJHLIM U CPE3aHHbIM UMMY/IbCaMN CaMOBOCCraHaB/IMBaOLWENCA U30NALNN 3NEKT-
poobopyfoBaHuA, He UMetoLLEero 06MOTOK UM KOHAEHCATOPHbLIX 06KNaA0K, AOMYCKAeTCA 3aMeHATb O4HUM
UCNbITAHUEM MOMHLIM UMMYNLCOM. B 3TOM cnyyae ncnbiTaHUA NPOBOAAT 6€3 cpe3aroLLero ycTpoiicTBa.

McnbiTaHUA W OLEHKY pe3y/ibTaToB MPOBOAAT B MOCNe0BaTe/IbHOCTK:

- K UCMbITYEMOMY 06bEKTY MPUKaAbIBAIOT NOAHbIE UMMY/bCbl C MAKCUMANbHLIM 3HaYeHUEM, PaBHbIM
HOPMUPOBAHHOMY 3HaYEHWIO VCMbITATE/IbHOTO HAMPSXXeHNA CPe3aHHOro UMMYbCa;

- €CNIN Ha UCMbITYeMOM 06beKTe NPou30igeT He 6onee ABYX paspsAoB, TO U30AALMIO CHUTAIOT Bblgep-
XKaBLUEN MCNbliTaHMe KakK NOAHbIM, TaK U CPe3aHHbIM UMMNY/AbCaMMN 1 OTAEe/bHbIE UCMbITAHUA NPU HOPMUPO-
BaHHbIX MOJIHOM W CPe3aHHOM WMMMNYy/bCax NMPOBOAUTL HE CNedyerT;

- ecim npomsoLuno 6onee ABYX MOMHbIX Pa3psgoB W NpeapaspsgHoe Bpems He 6onee Yem Ans ABYX W3
HUX 6yfeT MeHee 2 MKC. TO M30M1ALUIO CYUTAIOT BblAEPXKaBLUEN UCNbITAHWE CPe3aHHbIM UMNYNbCOM U AOK-
Hbl ObITb NPOBEAEHbI OTAE/IbHO UCMbITAaHUA HOPMUPOBAHHBIM UCMbITATENIbHLIM HAMpPAXeHWeM NOHOTO UM-
nynbca.

5.4.4 VcnblTaHue MeTOLOM Pa3psaLHOro HanpaXKeHus

5.4.4.1 cnbiTaHWe NPOBOAAT O4HUM U3 METOAO0B MOJIHOTO paspsafa, YKasaHHbIX B A.2 NPUNOXeHUs A,
C nocneAytoLeli OLLEeHKON pe3ynbTaTa B COOTBETCTBUN C MPUNOXKEHNEM A.

Mpy UCNbITAHUM BHELIHEN U30NALMMN 3HAUYEHME Pa3PALHOIO HaNPSXXEHNS ONpefenstoT ¢ Y4eTOM Mo-
NpaBOYHbIX KOIDPNLNEHTOB Ha aTMOC(epHbIe ycnoBusa no 4.5.

O6beKT CYNTAIOT BblAEPXKABLLUM UCTbITAHUE, EC/IN HOPMUPOBAHHOE MCMbITaTE/IbHOE HAaMPSXeHVNe MeHbLLe
UM PaBHO Bbl4epXM1BAeMOMY, onpefeneHHOMY no opmyne (A.1) npunoxeHuns A.

55 OnpepeneHne BONbT-CCKYHLHOMW XapaKTepUCTUKN n30NAaUUNN

5.5.1 BONbT-CeKyHAHYIO XapaKTepucTuKy N30ALUN MOXHO ONpefenaTh Npyu TMHENHO HapacTaloWwmx
UMMNynbcax UAN NpU NMMy/bcax NOCTOAHHOW (hOPMbl.

5.5.2 BOnbT-CEKYHAHYIO XapaKTepucTuKy Npu INHENHO HapacTaloL X UMNyabcax onpeensatoT nyTem
NPUNOXEHNSA K M301ALUN CEPUM UMNYLCOB HaNPsAXeHUs, oTeevatowmx Tpe6osaHmam 5.1.10, y KOTOpbIX
NpYMepno paBHbIMK CTYMEHAMMW N3MEHAETCH CKOPOCTb HapacTaHus HanpsXXeHUs S Ha PpPoHTe MMNybea, u
BbI3bIBAOLLMX MOMHbIN pa3psg Ha 06beKTe UCNbITaHNS.

Mpun 3TOM HEO6X0AMMO, YTOObI MOMHbIV Paspss NPOMCXOANN BCeraa Ha poHTEe MMMYbCa B €ro NNHENR-
HOW yacTu.

[ng KaXporo nmnynsca no ocuuniorpaMme onpegensaioT paspagjHoe HanpsXxeHne v npegpaspagHoe
Bpems I no 5.1.10.

Uncno cTyneHeid HapacTaHUs CKOPOCTM Hanps>)XeHWs AOMKHO 6biTb HC MEHee YeTbIpeX, a YAC0 UM-
NyNbCOB Ha K&X/0MN CTYMEHN - He MeHee MATU.

[0 NoNyYeHHbIM 3KCNEPVMEHTabHBIM TOYKaM CTPOAT BEPXHIOK U HUXKHIOK ornbaloLine Kpusble, a
TaKXe CPefHIOl0 KPWBYIO, MPUBEAEHHbIE Na PUCYHKe 12. a. YKazaHud 06 MCNONb30BaHWW KPUBBLIX WK
OTAE/bHbIX TOYEK BOMbT-CEKYHAHON XapakTepUCTUKN MOTYT ObiTb AaHbl B HJ, Ha 3nekTpoo6opyfoBaHue
OTLEeNbHbIX BUOB.

5.5.3 BONbT-CEKYHAHYIO XapaKTepUCTUKY NpU MMMYybCaX NOCTOSHHOW (hopMbl (06bIYHO CTaHAAPTHBIX
rPo30BbIX UMMYNbCaX) ONPEAENAoT NyTeM NPUNOXKEHNUS K U301ALMIN CEPUH UMMYNLCOB HAMPSAXXeHUA NOCTo-
AHHOM (DOPMbI C Pa3MUYHbIMW MaKCUManbHbIMWA 3HAYEHUSMU, BbI3bIBAKOLMX MOMHBIA pa3psaj Ha 06bekTe
UCMbITaHUS.
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15 KaXAoro UMNynsca no ocLMANorpaMmmMe onpeaenstoT paspagHoe HanpskeHue no 5.1.1 u npegpas-
pagHoe Bpemst I no 5.1.6. YMC/Io CTyneHel N3MEHEHNS HANPAXEeHUs AO/KHO GbiTh HE MeHee YeTbipex, a

YMCO UMNY/LCOB Ha CTYNEHN —He MeHee MATH.
MocTpoeHne BONbT-CEKYHAHOW XapaKTepUCTUKN 1 YKa3aHWsA MO ee UCMNO/b30BaHMI0 NpuBefEeHbl Ha
pucyHke 12,6 n B 5.5.2.

PucyHok 12— BosibT-CEKYHAHbIC XapaKTepUCTUKN
6 WCIMBbITAHUA HAMPAXEHUAMU KOMMYTAUMNOHHbBIX MMIMYJIbCOB

61 OnpepeneHne 3HayeHU4d MCNbITATENBHOTO HamnmpaXeHNH "
napamMeTpoB MMNynbca

6.1.1 Mpu ncnbiTaHUM N30NALUN INEKTPOOBOPYLOBAHNSA MPUMEHSAIOT CreaytoLme hopMbl KOMMYTaLW-
OHHOTO0 UMNY/bCa:

- anepnogunyeckuii umnynsc (PUCyHok 13);

- KonebaTeNbHbIA UMNYNbLC, NPEACTaBAAOLWNIA COOOM 3aTyXalolme KonebaHNsa HanpsXXeHus 0KOoNo
HYNeBOro 3HayeHus (pucyHok 14. a) unu BOKPYr cocTaBnftoLLeil 60/ee HN3KOM YacToTbl (pUCYHOK 14, 6).

dopma nmnynbca (anepuoguyeckas unu KonebarenbHas) 1 ero napameTpbl 4O/MKHbI ObITb YKa3aHbl B
H/, Ha anekTpoo6opyAoBaHuNe OTAENbHbIX BUJOB.

6.1.2 3a 3HaYeHMe NCNbITaTeNbHOr0 HaNpPAXEeHNA MPUHUMAKOT MaKCUMalbHOe 3HaYEHWe HanpaXXeHus
UMNynbCca, ecn paspsas NPoM3oLlen Ha MakCUMyMe HanmpsyKeHUs M 3a HUM, W 3HAYeHUe HanpsKeHus B
MOMEHT paspsaga (cpesa), ecnu paspag Npou3oLlen Ha NogbemMe HanpsKeHuUsa (HpoHTe).

6.1.3 Bpems nogbema umnynsca [© onpegenstor
KakK MHTepBasl BPeMeHN MeXay MOMeHTaMu, KOrja Ha-
npsXeHne paBHO Hysto (Havano nmnynsca Of) n Kor-
[la OHO JOCTUTHET CBOEro MakCMManbHOro 3HadeHus Ji
(pucyHkmn 13 n 14).
6.1.4 AnnTenbHOCTb UMNYyNbca T (Bpems 4o no-
nycnajga) onpeaensoT Kak MHTepBan BPpeMeHU Mexay
Hayanom uMmnynsbca O, U MOMEHTOM, KOrfa 3HayeHue
Hanps>KeHns NOHU3NNOCH O MOMOBUHbLI MaKCUMaib-
HOro 3HayeHusa (pucyHkn 13 n 14).
MpuMeyuaHue —IpyU UCTILITAHUN BHYTPEHHEI] PucyHoK 13 —Anepuogn4eckuit KOMMyTaLu-
M30NALMK CUOBBLIX TPAHC(HOPMATOPOB, TPAHCHOPMATOPOB OHHbIV UMMY/bC
HanpsXKeHUM 1 LYHTVPYIOLLMX PeaKTOpOB [/IMTENbHOCTL UMMy/bCa T OMpefenstoT Kak MHTepPBal MeXy Hayaiom
umnynbca O U NepBbIM NEPEXOAOM HAMPSHKEHWA Yepe3 Hy/eBOe 3HaueHve (Bpems [0 Hyns T).
6.1.5 Bpems cBbiwe 90 % (T.J onpefenstoT Kak MHTepBan BPEMEHU MeXAy TOYKaMu Ha ()poHTE 1
cnafie UmMnynbca, rae 3HavyeHne Hanps>keHns pasHo 90 % MakCUManbHOT0 3HaYeHus.
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62 CTaHgapTHbBeE KOMMYTaLUWOHHbBIE UMNYNIbCbl HanmpaXeHA
6.2.1 CTaHfapTHbIN anepnofuyeckuii KOMMYTaLMOHHbIA UMNY/LC LOMKEH UMETHL ClefytoLine napa-
MeTpbI. onpegensemble no 6.1.3—6.1.4 n pucyHky 13:

- Bpems nogvema I — (250£50) w™mKc;
- 4MTenbHOCTL MMNynbea I
- *(2500+750) MKc;

- LONYCK Ha MakKCMMa/bHOe 3HauYeHue

umnynbca +3 %.

O603HayYeHne nmnynbca: «250/2500%*.

JonyckaeTcs NpUMEHEHWEe anepuojuyecKknx
uMmnynscos 100/2500, 500/2500 1 1000/5000 ¢ go-
nyckamu: Ha Bpems nogvema =20 %, Ha ANUTENb-
HocTb +30 % M Ha MakCMMaibHOe 3HavYeHune +3 %.
Heob6x0AMMOCTb NPUMEHEHNS 3TUX UMMYLCOB A0N-
XHa 6bITb YKa3aHa B HJ Ha anekTpoo6opyaoBaHue
OTAeNbHbIX BUAOB.

6.2.2 CTaHfapTHbIA KonebaTenbHbIN KOMMYTa-
LWOHHBIA UMMYNbLC LOMKEH UMETb (OopMY, YKasaH-
HYI0 Ha pucyHKe 14. a. [1onApHOCTL MMNYyNbCa onpe-
[enseTca NonspHOCTLIO MepBoro nonynepuoga. Mapa-
MeTPbl UMMNY/bCA AO/DKHbI 6bITb ClIEAYHOLUMU:

a) ANS BHYTPEeHHel (MCNbITYeMOW OTAeNbHO OT
BHeLUHel) N30M15LMUN ra30HaN0IHEHHOTO 3/1EKTP0060-
pyfoBaHMA 1 ANS NUHENHOW M301auuK, B TOM uncne

PrcyHok 14 — KonebaTenbHblii KOMMYTaLWOH- FMpASHA N30/IATOPOB:
HbIA MMYNbC - Bpema nogbema I - (4000+1000) mkc;
- AMTenbHOCTbL uMnynbca Ta - (7500+2500) mKc;

- LONYCK Ha MakKCMMaNbHOe 3Ha4YeHne uMnynbca +3 %.

O603HauveHne nmnynbea: «4000/7500».

JlonyckaeTca npuMeHeHWe UMNynbca, NPUBEEHHON0 Ha pUCyHKe 14, 6. ¢ napameTpamu cTaHAapTHOro
K0nebaTenbHOro UMNynbCa;

6) AN BHYTPEHHEN M301ALMN CUN0BbIX TPAHCHOPMATOPOB U LUYHTUPYHOLUX PEaKTOPOB:

- Bpema nogbema Tn — He MeHee 20 MKc;
- ANUTENIbHOCTb MMNynbca Tn - He meHee 500 MKc;
- Bpems cBbiwe 90 % Tn - He meHee 200 mKc;
- IONYCK Ha MakcuMasbHOoe 3HavyeHve umnysbca +3 %.

O603HaveHne nmnynbea: «20/500%.

6.2.3 dopma v napaMeTpbl KOMMYTALWOHHOIO UMMYJ/bCa, KOTOPbLIM C/efyeT UCMbITbIBATb TY UN UHYIO
N30N1ALMI0, a TAK)KE OTHOLLIEHNE MaKCUManbHOro 3Ha4eHNsa BTOPOro noaynepmoja K MmakcuManbHoMy 3Hade-
HWIO NepBoro 1 Bpems cBbiwe 90 %, ecnn OHW BAUAKOT Ha pe3y/bTaTbl UCMbITAHWSA, LOMIXKHbI OblTb YKa3aHbl
B H/, Ha anekTpoo6opyfoBaHue OTAeNbHbIX BULOB.

6.3 OnpepeneHne n noabop 3HayYeHUlW nNnapamMeTpoB WUMNYNbCOB
npu MCNbITAHMNAX

6.3.1 Ha ucnbitaHve Hanps)XeHWeM KOMMYTaLMOHHOIO UMY/ ibCa PacnpocTpaHArTCa yKasaHus 5.3.

6.3.2 Tpe60BaHUA K 3HAYEHNAM CYMMapHO/ eMKOCTU 06beKTa v AoNaLl u TeflbHON eMKOCTU UCMbITa-
TeNbHbIX YCTAHOBOK TaKMe Xe. KaK U Npu UCNbITaHUWN HanpsXXeHnem NpoMbilWIeHHOM YacToTbl No 7.3.5.

6.3.3 Mpun ncnbiTaHNM 06BLEKTOB C EMKOCTHOM XapaKTepUCTUKOIN (BbIK/HOUATENN, pasbeAnHNTENN, BBO-
[bl, N301ATOPbI, TPAaHCHOPMATOPLI TOKA, KOHAEHCATOPbI U T. f.) anepuognyeckKum KOMMYTALUOHHBIM UM-
NyNbCOM HanpsXXeHWs peKoMeHAyeTcs ucnonb3osatb [H.

Mpu ncnbiTaHNY 06BEKTOB NMPUIOXEHHbBIM KOlebaTelbHbIM UMMY/IbCOM HanpPsaXeHUs pekoMeHayeTcs
NPUMEHATb CXeMbl HAa OCHOBE WCMbITaTeIbHOro TpaHcopmaTopa (Kackaja TpaHC(OPMaTopoB) UK reHeparo-
pa MMNYNbCHbLIX HANPSXEHWA.

Mpu ncnbiTaHUM TPaHC(HOPMATOPOB MHAYKTUPOBaHHbIM KosebaTe/lbHbIM UMMY/IbCOM HanpsXXeHus pe-
KOMeHAYeTCs MPUMEHATb CXeMbl, OCHOBaHHbIe Ha MPUHLMNE paspsaa KOHAeHCATOPHON 6aTapen Ha 06MOTKY
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HU3Wwero HanpsxeHus (HH) ncnbiTyemoro TpaHctopMmaTopa HeNOCPeACTBEHHO UM Yepe3 MPOMEXYTOUHbINA
TpaHcdopmarop.

64 MeTopfbl McnbolTaHW

6.4.1 ina onpejeneHns COOTBETCTBUSA M30MALUN HOPMUPOBAHHBLIM UCMbITATEbHLIM HanpsXXeHUAM
NPUMEHAIOT Te XXe MeTOfbl, YTO U NPU HaNpsXXeHUn rpo3osoro nmnynsca (5.4.1).

MpnuMeHeHne MeTOA0B U NOASAPHOCTb UMNYNbCOB — N0 HJ, Ha Tpe6oBaHMS K 3NeKTPUYEeCKOW NPOYHO-
CTV M30NALUN 3NEKTPOOBOPYA0BaHNS N 3N1eKTPOYCTaHOBOK (5.4.1).

6.4.2 VcnbiTaHne TpexyAapHbIM METOLOM MPOBOAAT B COOTBETCTBUY C 5.4.2.

Mpu ncnbiTaHUy annapaTos, TPaHCHOPMATOPOB TOKA U M30NATOPOB HaNNYME HEAONYCTUMbIX NOBPEX-
[OEHWIN ycTaHaBNMBAKOT Ha OCHOBE PACCMOTPEHUA KOMMJeKca NPU3HaKoB, U3N0XeHHbIX B 5.4.2.3. TONbKO
OTHOCALLMXCHA K NOTHOMY TPO30BOMY MUMMYJ/IbCY.

6.4.3 VcnbiTaHne naTHaguatuyfapHbiM MeTO40M M30NALUN B CYXOM COCTOAHMU NPOBOAAT B COOTBET-
cTeun ¢ 5.4.3.1 n 54.3.2.

6.4.4 VicnbiTaHve nATHagUaTUyfapHbIM METOLOM M30NALUN MOA [AOXKLEM NPOBOAAT B COOTBETCTBUM C
5.4.3.1 npwn ycnosuax goxgesanusa /(4.3.2).

OO6BLEKT CHMTAIOT BbIAEPXKABLUMM WUCMbITaHWE, ECAN BO BPEMS NPUTOXEHNA KaxXaoi cepun u3 15 nm-
nynbCoB (MONOXKUTENLHON M OTPULATENbHOW NOMAPHOCTEI) NPOM30LWLNO0 He 6osiee ABYX NepekpbITUA. Ecnn
npom3soLw o 6onee AByX NepeKkpbITWiA, TO UCMbITAHNE NOBTOPSIOT MPU TEX XKE CaMbIX YCNOBUAX (MPUNOXKEHNEM
MUMMNY/bCOB TOW MONAPHOCTM, MPU KOTOPOI MPOU3OLLAN MePeKpbiTUA). O6BEKT CYNTAIOT BbiAEPXKaBLUNM MC-
NblITaHUS, €CAN NPU NOBTOPHOM MCMNbITAHWUM MPOU30LLIIO He 60/iee ABYX NEPEKPLITUA.

6.4.5 NcnblTaHne MeTOo40M paspsgHOro Hanps>KeHus

McnblTaHne N3015UMM METOLOM Pa3pALHOro HaMpsXXeHUs ¢ nocneaytoLLeit oLeHKo pesynbTaTa cresy-
eT NpPoBOAWUTb B COOTBETCTBMUM C 5.4.4.1.

7 NCMbITAHNA KPATKOBPEMEHHbIM MEPEMEHHBIM HAMNPAXEHWEM

71 OnpepeneHne 3HadveHuUd MCNbITaTENbHOTO0 HanpaXeHusa u
ero napameTpos
7.1.1 3a 3HaueHWe NCMbITATENbHOTO HaNPSXXeHNS NPUHUMAIOT YCNOBHOE [IeliCTBYIOLLEe 3HAUYEHNE Ha-

NPsXXeHUa. onpeaeneHHoe JeseHneM N3MEPEHHOro aMnanTY/JHOTO 3HayeHnsa Ha J2 .

Mpn ncnbiTaHMM HanpaxXeHnem Hke 150 KB. NpuioXXeHHbIM OT BHELLIHEro UCTOYHWKA, [ONyCKaeTca
3HauYeHMe UCNbITATE/IbHOMO HaMPsXXeHWs ONpeAenaThb No ero feiicTBYIOLEMY 3HAUYEHUIO, U3MEPEHHOMY, Ha-
npyumep, 3NeKTPOCTaTUYECKUM BO/IbTMETPOM, €C/TM OTHOLUEHWE aMMNTYAHOTO 3HaYeHUA K [eiiCTBYIOLEMY

NexXuT B npefenax "2 +0.028.

7.1.2 AMNANTYAHOE 3HaYeHVe oOnpeaensoT Kak MaKcManbHoe 3Ha4YeHne 3a nepuog 6e3 yyeTta He3Hauum-
Te/bHbIX BbICOKOYACTOTHbIX KOMebaHuii, NOABAAIOWMXCA HA KPUBOW Hanps>KeHWs BCNeACTBUE, Hanpumep,
HenosiHbIX pa3pagos.

7.1.3 [eiicTBytOLLee 3HAYEHME ONPEAENAT KaK KBaApaTHbIi KOPeHb 13 CpeaHero apu)MeTmyeckKoro
KBa/[paToB 3HAYEHWU HanpsXXeHWa 3a Bpems OLHOro nepuoja.

7.2 CTaHfjapTHOEe uMcCcnNblTaTelbHOE KPAaTKOBPEMEHHOEe MepeMeHHOEe
HanmpaXeHwue

7.2.1 YactoTa HanpsXeHUs gomkHa 6biTb (50+5) 'y, KpoMe cnyyaeB UCMbITaHUS U30NALUN TpaHchop-
MaTOpOB ¥ PEaKTOPOB MHAYKTUPOBAHHbLIM HanpsXeHWeM, KOrja onyckaerca 6onee BbICOKas YacToTa, HO He
6onee 400 Iy,

7.2.2 dopma KpUBOW HanpsHXXEHNSA Ha 06beKTe NCMbITaHUA AO/MKHA BblTb MPAKTUYECKN CUHYCONAaNb-
HOIA. 1 06a nonynepmoga 6113ky no hopme APYr KAPYry: OTHOLIEHWE aMMANTYAHOTO 3HAYEHUA HanNpsKeHUs

K [eCTBYHOLLEMY AO/DKHO ObITh B Mpeenax +

7.2.3 onyCTUMOE OTKNOHEHWE MeXY HOPMUPOBAHHBIM M U3MEPEHHbBIM 3HAYEHUAMU UCMNbITATENIBHOTO
HanpskeHUs paBHO 1 % Npu 4ANTENbHOCTU NPUIOXKEHUS HOPMUPOBAHHOTO UCMbITATEIbHOTO HaMpPsHXKeHUs
He 6onee | MuH.

Mpy AAMTENBHOCTN NPUIOXEHNS HOPMUPOBAHHOTO UCNLITATENbLHOMO HanNpsHXeHUa 6onee 1MWH gonyc-
TUMOE OTK/IOHEeHUWe paBHO £3 %.
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MpumeyaHwune — pn UCMbITAHUN MHOFOOGMOTOUHBIX CU/IOBbLIX TPAHCHOPMATOPOB O/THOMUNYTHBLIM
NepeMeHHbIM HaMpPsXKeHVeM, UHAYKTUPOBAHHLIM B UCMbLITYEXIOM TpaHC(opMartope, ykasaHve 0 [onyCTUMOM OTK/10-
HEHUW MeXay HOPMUPOBaHHbLIM M U3MEPEHHBIM 3HAYEHUSMM OTHOCUTCSA K HanpPsHXKEHWIO IMHEHOMO KOHLa 06MOTKM
BbICLUEK HarpshkeHws (BH) oTHOCWUTENLHO 3emiu.

7.24 CKOpoCTb MofgbemMa HanpsiXXeHus Ao '/, UCnbITaTe/lbHOro MOXeT ObITb MPOM3BONLHOW (Hanpsxe-
HMe. paBHOE YKa3aHHOMY, MOXET BblTb NPUI0XKEHO TONMYKOM), AanbHelLlee NMOBbILLEHNE HAMPSXKEHUS LOMXK-
HO ObITb MNABHbIM W 6bICTPLIM, HO MO3BONAOLMUM MPU HaNPSXKeHUW 60nee J4nCNbITaTENbHOTO CYATBLIBATD
noKasaHus n3mMepuTeNbLHOro Nnpubopa (PEKOMeHAYeTCs CKOPOCTb MOBbILWEHWSA 0K010 2 % HOPMUPOBAHHOTO
3HaYeHns B CeEKYHAY). Mocne JOCTUXEHUA HOPMUPOBAHHOTO 3HAYEHUS U BbIAEPXKKW NPU 3TOM 3HAYEHUMN B
TeYyeHMne HOPMMPOBAHHOTO BPeMeHN (O4HOMUHYTHOE) UK 6e3 BbiLepPXKKW (Npy NIaBHOM NOAbLEME) Hanpsxe-
HUe LOMKHO 6bITb MNABHO U 6bICTPO CHUXEHO UAW 40 HYNSA, UAN 4O 3HAYEHUS He Bbllle *[ UChbiTaTeNbHOro
HanpsXeHWsa (NOC/ne Yero Hanps>XKeHMe OTKIYaloT).

YKa3aHHbI1 cMoco6 NogbeMa HanpsHKEHUS NPUMEHSIOT Takxke Npu onpefeneHnn cpejHero paspagHoro
HanpsXeHns.

MpumeuaHune —onycTMble NPV WUCMbITAHNN HEKOTOPbLIX BMAOB 3N1EKTPOOOOPYAOBAHNA U3MEHEHUS
METOAMKWA MOLBEMA U CHUDKEHUS HanpsXKeHWA JO/MKHbI ObiTb YkasaHbl B HI, Ha 31eKTpoo60pyAoBaHme OTAEMbHbIX
BY/[0B.

7,3 M3mMepeHne HanpaxeHunsd M Tpeb6boBaHMA K UCNbITAaTEeNbHBLIM
ycTaHoOBKaMm

7.3.1 TIpn MCNbITaHUN HOPMUPOBAHHBLIM UCMbITATENbHLIM HaMpPSXKEHNEM ero 3HayeHue, 4acToTy u op-
My KOHTponunpytoT nsmepeHnem no NOCT 17512

Mpumcyan HuM

1 OTHOLIEHNE aMNANTYAHOIO 3HAYEHUS HaMpPsHKEHUs K AelCTBYIOLLEMY OMpPesenstoT C MOMOLUBH enuTens
HanpsHXeHUs, U3MepUTENbHOIO TpaHCqopMaTopa HanpsXKeHNs ¥ APYrMX U3MEPUTENbHBIX YCTPOMCTB NO MOKa3aHUAM
BO/IbTMETPOB, U3MEPSAIOLLMX aXLLU/IMTYAHOC U AeMCTBYHOLLEE 3HAYEHUS HAMPSHKEHWS, MaW ApYrux npubopos, No3sons-
IOLLYIX OMpPefennTb YKasaHHOe OTHOLLIEHME,

2 IMpu ncnbiTaHNM 06LEKTOB NMPUNOXKEHHBIM HanpsXXeHVeM (OpMy UCMbITATE/IbHOKO HaMpsHKeHWUs LonycKaeT-
CA He KOHTPO/MPOBaTb, €CAM MO pacyeTy CyMMapHoe AeWCTBYHOLLEe 3HaYeHWe HamnpsiXXeHUS BbICLUMX FapXHOHWUK HC
npeBbILLaeT 5% OCHOBHOW FapMOHMKW MW €CAIN UCTbITAHUS MPOBOAAT NPY 3HAUYEHUsX TOKA, A1 KOTOPbIX NpU paHee
NPOBeAeHHbIX UCMbITAHNAX Obl0 YCTAHOB/EHO, YTO TPeboBaHMsA K (DOPMe HaNPSXKEHWA BbINOHAKTCA.

3 Mpu ncnbITaHNM 06BLEKTOB HAMPSHKEHNEM, UHAYKTUPOBAHHBIM B UCMbITYEMOM 00bEKTE, HEOOXOAMMOCTb KOH-
TPONs (HOpMbl HANPSHKEHUS U AONYCTUMbIE OTKNOHEHUS OT HOPMUPOBaHHOW (opX1blaomkHbI 6bITh yKasaHbl B HA, Ha
3/1eKTPO0BOPYAOBaHNE OTAENbHBIX BULOB.

4 YacToTy UCMbITATENIbHOr0 HanpsXKeHWs LOMYCKaeTCs HC KOHTPONMPOBATb, EC/IM OHA paBHA YacToTe BHELLHel
CeTu.

7.3.2 B uensx 3awmuTbl UCNLITYEMOro 06beKTa OT CIyHANHOr0 YpE3MEPHOro NOBbLILIEHUS HaNpPsHXKeHUs
napannensHoO UCMbITYEMOMY 06bEKTY' AOMYCKaeTCA NPUCOeANHATh WapoBOi paspagHUK C MPOOMBHLIM Hanps-
XeHneM. paBHbiM 110-120 % ucnbiTaTeNIbHOr0. PeKoMeHAyeTCs MeXAy paspsgHUKOM 1 UCMbITYeMbIM 06bek-
TOM BKHOYATb 3aLMUTHbIA pesucTtop.

7.3.3 lMepep NpUIoXKEHNEM K UCNbITYEMOMY 06bEKTY HOPMUPOBAHHOTO UCMbITATENIbHOMO HaNpPsXeHns
NPOBOAAT rPajyVpOoBKY UCMbITAaTENbHOW YCTAHOBKM NPU NPUCOEANHEHHOM OOBLEKTE.

AT 06bEKTOB C CaMOBOCCTaHaBMBalOLLENCA U30N5LMei rpagynpoBKY MPOBOAAT MNPU HanpPsSXeHUK
90—100 % HOPMWPOBAHHOIO MUCMbITATENbHOTO, a AN 06BEKTOB C HECAMOBOCCTaHaB/MBatOLWENCa n3onsLueit
— MpWY HanpsXXeHun He meHee 50 % HOPMMPOBAHHOTO UCMbLITATE/ILHOTO.

7.3.4 [leiicTBylOLLE€E 3HAYEHME YCTAHOBMBLUErOCH TOKA KOPOTKOr0 3aMblKaHUS Ha CTOPOHE BbICLUEro
HaMpsXeHWS UCMbITaTeNbHOW YCTAHOBKM MPW HaNpsSXXeHUW NCNbITaHUA LOMKHO BbITb He MeHee 1J1, Kpome
C/y4aeB, YKa3aHHbIX B NPYMeYaHunsx.

CO00TBETCTBME UCMbITATENbHOWM YCTAHOBKM TPE6OBAHNIO HACTOALLENO NYHKTA LOMKHO ObIThb YCTAHOBEHO
pacyeTOM TOKa KOPOTKOIO 3amblKaHuA. Pe3ynbTaTbl pacyeta TOKa NP HOMUHaNbHOM Hanpsi>XeHUn ncnblita-
TeNbHOro TpaHcopmaTopa LOMKHbI 6bITb BHECEHbI B MACNOPT UCNbITaTENbHOM YCTAHOBKM C YKa3aHWeM 3Ha-
YeHUA COMPOTUBNEHMNA 3aLLIUTOTN0 Pe3ncTopa, K KOTOPOMY OTHECEHO 3HayYeHue ToKa.

MpumeyvaHnd

1 Mpy MCNbITAHNN BHYTPEHHEN W BHELLHEN U30NALMKM B CyXOM COCTOSHUM YCTaHOBMBLUMIACA TOK KOPOTKOrO
3aMblKaHWA UCMbITATEbHOW YCTaHOBKM AOMyCKaeTcs MeHblwe 1A. HO HC MeHee 0.3 A

2 Mpu ncnbiTaHum HanpskeHnem 8o 100 KB M30MALMOHHbBIX MPOMEXYTKOB UM YacTeil U30NALMOHHBLIX KOHCT-
PYKUMIA. 3aMONHeHHbIX Xuakux!, ra3o06pasHbix!, TBepAbIM AVANEKTPUKOM UM MX KOMOMHALMAMU W UCTIbITYeMbIX
OTAeNbHO, YCTaHOBMBLUMIACSA TOK KOPOTKOrO 3ax!blKaHWs UCMbITaTeNbHON YCTaHOBKM A0MycKaeTcs MeHblle 1 A. HO
He mcHee 0,1 A.
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7.35 Mpu ncnbiTaHUK 3NeKTPOO6OPYA0BAHNSA, KPOME Fa30HAMNOMHEHHOr0, CyMMapHas eMKOCTb UCMbl-
TyeMoro 06beKTa v AONONHUTENbHON EMKOCTM (AeNNTENs HaNpPSXKeHUs, U3MepUTEIbHOTO LLIAPOBOro pa3psa-
HUKa, a TaKXe crneymnanbHoi 406aBOYHON eMKOCTU) AO/MKHA ObITb He MeHee 1000 nd.

MpumeyaHune — EcaM CONPOTUBAEHNE 3aLUMTHOIO PE3UCTOPA, BK/IHOYEHHOTO MEXAY WCMbITYeMbIM
00BLEKTOM U UCMbITAaTe/lbHbIM TPaHCHOPMAaTOPOM, HC npeBbiwaeT 1 kKOM. emKocTb 06MOTKM BH TpaHcthopmatopa
BMeCTe C BBOJOM MOXET paccMaTpyBaTbCA Kak OfHa U3 COCTaBNAHOLLMX AOMONHUTENbHON eMKOCTH.

74 MeTOoAbl MCNbITAaHKWIA

7.4.1 Ana onpefeneHns COOTBETCTBUA M30NALUM HOPMUPOBAHHbLIM UCTbITATENIbHLIM KPaTKOBPEMEHHbIM
nepemMeHHbIM HanpsXXeHWAM MPUMEHSIOT Ceay oL e MeTOAbI:

1) meTof UCMbITAHNA OAHOMUHYTHBIM HaNPsHXXEHNEM;

2) MeToj CpefjHero paspsaAHoOro Hanps>keHna (PeKOMeHAyeTCs 4S9 caMOBOCCTaHanMBaroLWencs n3ons-
Lun);

3) MeTof UCMbITAHWSA HaNPsHXXeHWEM Npy N1aBHOM NofAbemMe (NPUMEHAETCA AN1F OTAENbHOM0 UCMbITaHUS
BHELUHEN 1301ALMN N UCMbITAHWUSA U30NALUN MEXAY KOHTaKTaMy ra3oHano/IHeHHbIX BblKOYaTenei B cOOT-
BeTcTBUM ¢ TOCT 1516.1 n FOCT 20690).

MpumeHeHVe TOFo UK gpyroro metoga —no HJA Ha Tpe6oBaHMA K 31eKTPUYECKON NPOYHOCTM U30NS-
Luu 3neKkTpoobopyoBaHus.

7.4.2 MeTOpA nCNbITaHWii 0AMOMUHY T NbIM HaNPS>KEHNEM

7.4.2.1 HopMuMpoBaHHOE UCMbITaTe/IbHOE OQHOMUHYTHOE HanpsXXeHne NpUKNaabIBaoT K U301aLum oa-
HOKPaTHO C BbIEPXXKOI ero B Te4eHMe HOPMUPOBAHHOTO BPEMEHU, YKa3aHHOro B 7.4.2.2 n 7.4.2.3.

7.4.2.2 TMpy ucnbiTaHMN 06bEKTa HANPSAXKEHWEM, NMPUNOXEHHLIM OT BHELIHEro UCTOYHUKA, ANUTeNb-
HOCTb BbIePXXK/ HOPMUPOBAHHOIO UCMbITATENIbHOrO HaNPAXeHNa J0/MKHA 6bITb 1 MUH.

[ns anekTpoo6opyAoBaHUA KnaccoB HanpsXXeHus 220 KB 1 HUXe ¢ 0CHOBHOI OpraHn4Yeckoi TBepAoi
nsonsymein (Kpome 6yMarKHO-Macnsi HOM) MM M30Naunein M3 KabenbHbIX Macc ANMTENbHOCTb BblAEPXKMN
HOPMUPOBAHHOI0 UCMbITATE/IbHOrO HaNPSXXeHUS [O/KHa ObITb YBENMYeHa 0 5 MHU.

AnnapaTbl KNaccos HanpsxeHunsa 220 KB 1 HUXe CO CMeLlaHHOR n3onauyueit, Hanpumep BbIKOYaTeNU,
MUMetoL e fepeBAHHbIE, TEKCTONUTOBbIE, 6YMaXKHO-6aKeNMTOBabIC. CTEKNOTEKCTONNTOBbIE feTanu, npesHas-
HayeHHble 415 NPOAOMKUTENLHONR paboThl MOA NOMHbLIM PaboynM HanpskeHrem (Hanpumep TAru), 4onycka-
eTCA UCMbITbIBaTb BTeYEHWe | MUH MpY YCNOBUW, YTO fieTanu U3 U30ANPYIOLLNX MaTepnanos OpraHM4eckoro
NPOVCXOXAEHNA UCMbITbIBANW 40 COOPKM B TeYeHMEe 5 MUH.

JonyckaeTcs NpoBOAUTL UCMbITaHMeE AeTaneid Mo YacTAM UM UX yYacTkam, ecnu npefBapuTeNnbHbIMU
nccnefioBaHNAMN YCTaHOB/IEHA 0/1A HANPAXEHNA, NPUXOAALLAACH Ha UCMBITYEMYIO YaCTb.

7.4.2.3 Mpun ncnbITaHUMN CUNOBLIX TPaHCHOPMATOPOB, TPAHCHOPMATOPOB HaMPSHKEHUSA U PEaKTOPOB
Hanps>KeHWeM, MHAYKTUPOBAHHbLIM B UCMbITYeMOM 00bekTe, npu yactote Ao 100 N BKAHOYUTENLHO 4/1N-
TeNIbHOCTb BbIAEPXKKM WCNbITAaTENbHOr0 HanpsHkeHWs [OMKHA 6biTb paBHa 1 MUH. a npu YacToTe/60nee
100 My 4AUTENbHOCTD BbIAEPXKN UCMbITATENbHOIO HANPAXeHUA t B CeKyHAax AO/MKHA 6biTh YMEHbLUEHA B
COOTBETCTBWM C hOPMYIONA

f *60 (14)

HO He A0/MKHa 6bITb MeHbLe 15c.

7424 Mpwy McNbITaHUWN BHYTPEHHER N30M1ALMN U UCTIbITAHUW BHELLHEW N30MALUN B CYXOM COCTOSHUN
00bEKT CUMTAOT BblepXXaBLUIMM MUCMbITAHWE, eCIM BO BPeMs ero NnpoBefeHns He Hab/t04anocb NOJIHOMO
paspaga uam HefonyCTUMbIX MOBPEXAEHWA.

Mpu ncnbITaHUM M30NALUN MACNIAHBIX CUNOBbLIX TPAHCHOPMATOPOB, TPAHCHOPMATOPOB HANPSAXKEHUS U
Mac/IiHbIX PEaKTOPOB Hannymne HefOMYCTUMbIX NOBPEXAEHNI ycTaHaaTUBalT Ha OCHOBE PACCMOTPEHMS KOM-
nnekca NpU3HakoB, HanmpuMep M3MeHeHUs NokasaHuii Nnpu6opos (amnepmeTpa, BONbTMETPA), paspaja Ha
3alMTHOM LLAPOBOM MPOMEXYTKE, YaCTUYHOI0 NOBPEXAEeHUSA N301ALUN, OTMEYaemMoro Mo 3ByKy pa3psios B
6aKe ¥ BbIfJeNIEHNIO Ta30B UAW [ibIMa, MHTEHCMBHOCTU YaCTUYHbIX PaspafoB UK APYTUX UX XapaKTepucTuk
(ecnn 310 yKasaHoO B CTaHAapTax Ha MeTofbl UCMbITaHWIA TpaHCHOpMaTopoB).

Mpu ncnbiTaHUy M301ALUKM annapaTos, TPaHCPOPMATOPOB TOKA, N30NATOPOB U KOHAEHCATOPOB HaNu-
Yyne HeJONMYCTVMbIX MOBPEXAEHWIA yCTaHaaTNBalOT Ha OCHOBE PACCMOTPEHWS CefyoL X NPU3HaKOB:

- NOTPECKMBAHWE:

- N3MEHEeHWe NoKasaHuii NpubopoB, HanpuMep aMnepMeTpa UK BONbTMETPA!
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- paspaj Ha 3aliMTHOM LIapoOBOM NPOMEXYTKe;

- CYLLLeCTBEHHAs pasHMLa MeXay 3HaYeHUAMU eMKOCTel 1 (MAKN) MeXAy KPUBLIMU 3aBUCHMOCTM TaH-
reHca yrnia An3ieKTpuyecknx noTepb OT HaNpPs>XXeHUs, N3MEPeHHbIX [0 W NMOoCNe UCMbITaHWA KOHAEHCATOPOB,
TpaHchopMaTopoB TOKa Hanps>keHneM 20 KB 1 Bbillie C OCHOBHOW XWUAKOW nan TBepAol (Kpome Kepammuyec-
KOW) nsonsaymeit n BBOAOB CO CIOUCTON U30NAuneid;

- HanMyve cnefioB OT CKOMb3ALWMX Pa3psA0B UM CTPUMEPHO KOPOHbI Ha NOBEPXHOCTY TBEPAOM opra-
HUYeCKOW nsonaumuu;

- Hannume CKOMb3AWMUX paspsfoB WM CTPUMEPHOI KOPOHbI BO BHELIHEA M30MfLUu Npu npuemo-
CAATOYHbIX UCMbITAHUAX, €CNIV OHW He HabMoAannch NpPY TUMOBbLIX UCTIbITAHNAX.

B H/, Ha 3nekpoo6opyoBaHue OTAeNbHbIX BUAOB MOTYT ObiTb YCTAHOB/IEHbI TAKXe U ApYrie NPU3HaKK
HanMuns HeZOMyCTUMbIX NOBPEXAEHWNIA.

MpumevaHuns

! Mpn nprieMo-CAaTouHbIX UCMbITaHWAX annaparoB AOMyCKalTCA efVUHUYHbIE YaCTWYHbIE paspsafbl B macne
(NOTpecKMBaHWE), eCIIM OHU He BbI3bIBAIOT M3MEHEHWI PeXXMMa B UCTIbITaTeNbHOI YCTaHOBKE (M3MEHeHUI noKasaHuii
nprbopoB, pa3psasa Ha 3aliMTHOM LLAPOBOM MPOMEXYTKE U T. M.) U OTCYTCTBYHOT NpY NPOBEAEHWUN NOBTOPHOIO UCMbI-
TaHuA.

2 IMpn NpUemo-CAATOYHbIX MCMbITaHUAX 6aKOBbIX MACMAHbIX BbIK/OUaTesel KnaccoB HanpskeHus MO KB M
BblILLIE JOMYCKAOTCS €AMHUYHbIE YAaCTUYHbIE Pa3psigbl B Macne, eC/IM OHU He BbI3bIBAKOT U3MEHEHWI peXuMa B UCTbI-
TaTeNbHOW YCTaHOBKe (M3MEHEHWIA nokasaHuii NprMbopoB, paspsfa Ha 3alMTHOM LUAPOBOM MPOMEXYTKE W T. W.),
NOABNAKOTCA NINLLbL MO JOCTVXEHWUWN MOMHOMO 3HAYEHWS UCTbITATENIbHOTO HAaNPSHXKEHUA 1N He MOSBAIOTCA NpY NpoBe-
[leHUN MOBTOPHOIO WCMbITAHUA HarpskeHneM, pasHbIM 95 % HOPMMPOBAHHOIO UCMLITATENBHOIO, MPY ANTENBHOC-
T ero Bbigepxku 30 C.

3 Mpu UcnbITaHUW BHYTPEHHENV U30MAL MM JONYCKAETCH BO3HUKHOBEHWE CNaboii CTPUX3CPUOA KOPOHbI B BO34Y-
Xe 1 cnabblX CKOMb3ALLMX Pa3psAfoB Mo BHELUHEN NoBepxHOCTY dapdopa.

7.4.2.5 VicnbiTaHWe N301AUUN NOJA AOXKAEM NPOBOAAT NPKM YCNOBUAX foxaeBaHus / (4.3.2). fonyckaeT-
CS MPOBEAEHNE UCMbITAHUI TaKXe MpK YCNOBMAX A0XAeBaHMS 2 (4.3.2).

7.4.2.6 Tpyn NCNbITAHUW BHELLHER U30NALUN NOA AOXKAEM 0OBEKT CHMTAIOT BbIAEPXKABLUUM UCMbITAHUE,
€C/I1 He MPOM30LLN0 NOMHOIO pa3psaa B TeYeHMe NblAep>KKN HOPMUPOBAHHOTO UCMNbITATE/IbHOTO HANPSXKEHUS.
Ecnu npomsowien NonHbIi pas3psa BO BHELIHEN caMoBOCCTaHaBAVNatoLWencs N30naLmMm, To UCNblTaHUe JOMK-
HO GbITb MOBTOPEHO B TEX XXE YCN0BUAX UCNbITaHWA elwe pa3. Ecan npyu NOBTOPHOM NPUAOXKEHWNIN HAMPSXKEHNS
He NPOM30LLN0 NOSTHOMO NePeKPbITUSA, TO 06BEKT CUMTAOT BbIAEPXKABLUUM UCMbITAHKE.

7.4.3 MeTo[ CpefHero paspsgHoro Hanps><eHus

7.4.3.1 WicnbiTaHne npoBoaaT metogomM 100 %-10 paspsaga (npunoxexnue A). MNpu 3TOM K UCTILITYEMOMY
06beKTY MPUKNAALIBAIOT CEPUI0 HANPSXKEHWIA, N1aBHO NOAHMMAaEMbIX NO 7.2.4 40 NONHOTO pa3psaga. IHTep-
Ba/l MEXAY NMPUNOXKEHUAMMN HANPAXKEHNA — HE MeHee 1MuH.

Mpy ncnbiTaHUM BHELIHEA M30NALUN 3HAYeHWe CPefHEero paspagHOro HanpsHKeHWs onpeaenstT C
Y4YETOM NONPaBOYHbIX KO (HULNEHTOB Ha aTMOCHEPHbIe yCnoBus no 4.5.

7.4.3.2 OObEKT CUMTAIOT BblfjepXXaBLIUM UCMbITaHWE, eC/IM HOPMUPOBAHHOE UCMbITATE/IbHOE HanpsXe-
HWe MeHbLUEe WM PaBHO BblAepXNBaeMoMy, onpegeseHHoMy no opmysne (A.2) NpunoxeHnsa A, unun ecnu
HOPMMPOBaHHOEe CpefHee paspaAHOe HaNpPsXXeHe MeHbLUe AN PaBHO OLEHOYHOMY CpefHeMy paspagHoOMY

HanpskeHuto Utp.

7.4.4 MeTog NCNbITAHUA HaNPSXXeHWeM MpW M1aBHOM NOAbEME [40/HKEH COOTBETCTBOBATb TPeOOBAHUAM
npunoxxexus B.

75 McnbiTaHMe M301ALUMN Ha CTOWKOCTb K TeNnnNnoBOMY npob6oto

7.5.1 TpoBepKy CTOWKOCTM M30AALUM K Tema0BOMY Npo6OK NPOBOAAT MPUIOXKEHWEM K M301ALMK
HOPMMWPOBAHHOTO HaNpPSAXeHNA, BbILEPXNBAEMOro 40 LOCTVXXEHUA YCTaHOBUBLLErOCA 3HAYEHWNA TaHreHca yT/1a
LN3NEKTPUYECKNX MOTEPb.

TennoBo peXxxum Jo/mKeH ObiTb 3KBUBANEHTEH PEXUMY MPU HOMUHaNLHOM TOKe 371eKTpoobopyaoBa-
HUA.

ATA BBOAOB CU/I0BbIX TPAHCGHOPMATOPOB, LUYHTMUPYIOLWMX U TOKOOTPaHMYMBaIOLLNX PEAKTOPOB, a Takke
BblK/lOYaTeneid, mpegHa3HayYeHHbIX 41 paboTbl B YCNOBUAX NOFPYXEHNSA OLHOF0 U3 KOHL,0B BBOAA B ropsiyee
Macno, yKasaHHbl 3KBUBAIEHTHbIN PEXMUM JONYCKAeTCs OCYLLECTBAATL NPW NOFPY>XXEHUN COOTBETCTBYIOLLEN
YyacTu BBOJA B ropsyee Macno, npu aTom TemnepaTypa OKpYy>KatLlero Bosgyxa fo/mkHa 6biTb oT 1510 20 "C.
TemnepaTypa macna, OKpy>atLwero BBoj, A0/MKHa ObiTh (90+2) *C; 3Ty Temnepatypy U3MepsloT B TOUKE,
pacnofioXeHHON Ha paccTosHUK 15CM OT MOBEPXHOCTH BBOAA M 3 CM OT NMOBEPXHOCTU Macna.

7.5.2 ¥YKa3aHHoe B 7.5.1 ucnbiTaHne NpoOBOAAT, Kak NpaBuno, Ha CObpaHHbIX U3fgenuax. B TexHnyecku
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060CHOBaHHbIX CyYasx 4ONYCKaeTCs NMPOBOAUTL UCMbITaHWE HA OTAE/NbHbIX AeTansx {Hanpumep n3onaTopax,
B TOM UKC/Ne BBOAAX, BO34YXONPOBOAAX, LWTaHrax, Tarax) u ysnax.

76 WcnblTaHne 3neKTpoobopypfoBaHMA MNEPEMEHHbBIM Hanmpsaxe-
HVEM C U3MEeEpPeHNWEM pajgumonomex

7.6.1 Ycnosus npoBefeHNs UCMbITaHus

7.6.1.1 WcnbiTaHMe NPOBOAAT C N30N5LMEN B CyXOM COCTOSAHUM NPU OTHOCUTENLHOM BNaXKHOCTU OKPY-
Xatouiero Bo3gyxa He 6onee SO %. HenocpeAcTBEHHO nepef MPOBefeHWEM WUCMbITAHWUA U30aMpYlOLLMe
NMOBEPXHOCTU AOMKHbI BbITh NPOTEPTHI YNCTON CYXOl TKaHbIO ANS YAaneHUs BONOKOH W Nbinu. McnbiTaHue
cnedyeT MPOBOAUTbL HE paHee YeM Yepes 2 Y nocne Apyrux UcnbiTaHWii M30AALUN AaHHOTO 06beKTa.

7.6.1.2 Kopnyc, 6ak. 0CHOBaHWe v Apyrue 3a3eMseMble YacTy 06beKTa JO/MKHbI 6biTh 3a3eMIeHbl. Mpu
MCMbITAHUM KOMMYTaLMOHHbIX annapatoB Hanps>XeHne f0/KHO 6bITb NPUNOXKEHO KaK BO BKNHOUYEHHOM, TaK
1 BOTK/IFOYEHHOM MOJIOXEHNAX annapara. B OTKIIOUYEHHOM MOMOXEHUU UCMbITAHWE NPOBOAAT ABaXAbI NpU
NPUNIOXEHUN HaNPsAXeHWA K OLHOMY M3 KOHTAKTOB W 3a3eM/IeHUN ApYyroro KoHTtakta. Mpu cummeTtpun
3/1EKTPNYECKOTO NONMS B U30NALUN MEXAY KOHTAKTaMW UCMNbITaHWe NPOBOAAT O4UH pas.

7.6.1.3 Mpun ncNbITaHUW JONXKHbBI ObITb MPUHATLI MEPbI A1 CHWKEHUA BIUAHUSA Ha pe3ynbTaTbl U3Me-
peHus 3a3eMIEHHbIX N He3a3eMNeHHbIX NOCTOPOHHUX OKPYXXaloLWnX NpeamMeToB. BHelWHWA oH pagnonomex
(ypoBeHb pagnonomex, Co3faBaemMblX BHELLIHWM MOSIEM U UCNbITATENbHbIM TPAHCHOPMAaTOPOM) [O/IXKEH 6bITb
He MeHee YeM Ha 6 b HMXXe HOPMUPOBAHHOIO YPOBHA pPajnornomex.

7.6.2 MeTojvKa npoBefeHns UCNbITaHns

7.6.2.1 YpoBeHb pagnonomex (HanpsHkeHne B MUKPOBO/bTAX) AO/DKEH ObITb U3MEPEH MPU HANPAXKEHUN

LillT1 A3  nocne ero BblAepXKn B TeyeHne He MeHee 5 MuMH (Un —Hanbonbluee paboyee HanpsxeHue

371eKTpo06opyL0oBaHNSA).

7.6.2.2 Vi3amepeHus cnefyeT npoBoAuTb Ha YactoTe (5(K0+50) K. MoryT 6bITb MCMNONb30BaHbI Apyrue
N3MepuTeNbHble YacTOThl B Aunana3oHe 0.5—2 MTIy, ecnn 3To ykasaHo B H/L Ha anekTpoobopygoBaHue
OT/e/IbHbIX BUJOB.

M3MepuTenbHY0 YacTOTY YKasblBaOT B MPOTOKO/E UCMbITAHWIA.

7.6.2.3 O6GbEKT CUMTaloT BblAepXaBLWUM WUCMbITaHWEe, eCAN YPOBEHb PAAMOMNOMEX MPU YyKa3aHHOM B
7.6.2.1 Hanps>KeHUU He NpeBbIlaeT HOPMUPOBAHHOE 3HaYeHWe, yKazaHHOe B CTaHAapTax Ha 3f1eKTpoobopy-
[0BaHue OTAeNbHbIX BUAOB.

7.6.2.4 PeKkoMeHAyeTCA N3MepsATb XapakKTepUCTUKIN paguonomex (3aBUCUMOCTU YPOBHSA PagMonomMex ot

Hanps>keHns). 11py 3TOM 3HaUYeHWe Hanps>XXeHUs BbILEPXXMBAIOT B TeHeHMe He MeHee 5 MUH paBHbiM U UL ,
3aTeM CHMXatoT cTyneHamun, pasHbimu npumepro (1.1 @On /V ? « 10 , 3aTEM MOBbILLAKT TaKUMU

Xe ctyneHamu go \\Um/ ~3 . nocne 4ero Takumu e CTyneHAMU CHOBa CHuXawT 4o OM JINY . MNpn

nocnefHeM CHVXKEHUN HaNPSHXKeHNs Ha KaXAO0M CTYNeHN U3MepaloT YpoBeHb PafuMonomMex. 3aBMCMOCTb YPOB-
HA pafMonoMex OT HanpsXXeHUS NPU ero CHUXeHUN ABNSETCA XapakTepUCTUKOW pagnonomex anekTpoobopy-
[0BaHUA.

77 Wcn biTaH e BHeWHeW M30NALMMN NEPEeEMEHHBLIM HanNpsAXeHUem
Ha OTCYTCTBME BUAWUMON KOPOHBI

7.7.1 WcnbiTaHWe Ha OTCYTCTBME BUAMMOM KOPOHbI NPOBOAAT B CYXOM COCTOSIHUM B 3aTEMHEHHOM
MOMeLLEeHUN, a Ha OTKPbITbIX MAOLWaAKax - B HOYHOe BpeMmsi. OTCYTCTBME BUAMMOW KOPOHbI OMpefenstoT
BU3yanbHO UK (hoTorpadrpoBaHmem.

7.7.2 Mpw BM3yanbHOM onpegeneHnn HabaoaeHUI0 4OMKHO npeawecTBoBaTh 30-MUHYTHOe NpebbiBa-
Hue HabnofaTens B TEMHOTe.

7.7.3 OTCyTCTBYE BUAMMOI KOPOHbI hOTOrpadMpoBaHeM onpefensaioT ¢ NOMOLLbIO hoToannapara npu
MOMHOCTLIO OTKPbITOW Anagparme, 06bEKTUB KOTOPOr0 MMeeT MakCMManbHOe OTHOCMTENIbHOE OTBEPCTHE He
meHee 1:3.5. Mpu 3TOM NPUMEHAOT POTONMEHKY YYBCTBUTENLHOCTbIO Me HKe 250 egmHuy no FOCT
10691.3. Mpu HEBO3MOXHOCTM NOSTHOFO 3aTEMHEHNA (HOTOrpatmpyoT UCMbITYEMbIA 06BEKT Ha POHE YEPHOTO
3KpaHa.

7.7.4 Mpwn BM3yaNlbHOM HabNOAEHUW LNA BbIBNEHUA BO3MOXHbIX MECT KOPOHMPOBAHUA 3HayeHue
HanpsHKeHUs Ha UCNbITYeMOM 06bekTe NogHUMAIOT nNnasHo 40 110 - 120 % HOPMMPOBAHHOIO UCMbITATE b-
HOro HanpsXXeHus, 3aTeM CHWXAKOT 40 HOPMUPOBAHHOIO 3HAYEHUSA, a NpK PoTorpaPupoBaHUN NOLHUMAIOT
[0 HOPMUPOBAHHOIO 3HAYEHWA W BbILEPXKMBAIOT €ro 5 MUH. B TeYEHWNE KOTOPbIX IKCMOHUPYETCA POTOMN/EHKA.

23



FOCT 1516.2-97

7.75 O6BEKT CUNTAIOT BbIAEPXKABLIMM UCMbITAHWE, ECAIM NPU HOPMUPOBAHHOM 3HAYEHUW HANPSKEHUS
OTCYTCTBOBaNa BUAMMAs KOPOHa UAKU Habnoaanach BU3yanbHO UK Ha GoTorpaduu ToNbKO cnabas KopoHa
6€3 3HaUMTENbHbIX CTPUMEPOB, BO3HUKAIOLMX B OTAEMbHbIX TOUKAX.

8 UCMbITAHNA NOCTOAHHBIM HATMPAXEHMEM

81 OnpepeneHne 3HadyeHUA MCNbITaAaTENbHOTNO0 HanNnpaXeHus u
ero napamMeTpos

8.1.1 3a 3HauyeHue UCNbITATENIbHOr0 HANPSAXKEHNA NPUHUMAIOT ero cpefHee apuPMeTnyeckoe 3Ha4YeHne
33 BpeMs NPUNOXKEHNSA HaNPsSXKeHUs.

8.1.1.1 AMNAnTygy nynbcaumm NOCTOAHHOIO HanpsXeHns (NepuoAnYecKoro OTKNIOHEHUA OT CPeAHEero
apupMeTNYeCKOro 3HaYeHNa) OnpefenstoT Kak NMoa0BUHY PasHOCTU MeXAy MaKCUMASIbHbIMU U MUHUMaSTb-
HbIM 3HAYEHUAMU HaNpPsXeHNs.

8.1.2 KoadhuumeHT nynbcauny onpefenstoT Kak OTHOLEHWe aMNanTydbl Nynbcauun K cpegHeMy
apu(METUYECKOMY 3HAUYEHUIO, BbIPAXEHHOE B NMPOLEHTaX.

8.2CTaHpjapTHOEe MmcnbolTaTeNbHOe NOCTOAHHOE HaNnNpaAXeHUe

8.2.1 WcnbiTaTenlbHOe HaNPsXXeHWe, NMPUN0XEHHOE K UCTbITYeMOMY 00beKTY, AOMKHO ObITb MOCTOAH-
HbIM C KO3thumumeHTOM nynbcayuu He 6onee 3 %.

8.2.2 lonyCcTMMOe OTK/IOHEHWE MeXAY HOPMUPOBaHHbIM M U3MEPEHHbIM 3HavyeHuammn *1 % npu gnu-
TENbHOCTY NPUNOXEHWUA HOPMUPOBAHHOTO UCMbITATE/IbHOrO HaMPAXXeHUs He 6onee | MUH.

Mpv ANNTENBHOCTU NPUTIOXKEHNA HOPMUPOBAHHOTO UCMNbITATENILHOTO HanpsXeHus 6onee | MUH fonyc-
TUMOE OTK/IOHEHMWE %3 %.

8.2.3 Mofbem 3HaYeHNA UCMbITATENbHOIO HaNpPsHXKeHWs O HOPMWPOBAHHOTO 3HAYEHWA U €r0 Nocnesyto-
Liee CHUXKEeHMe AO/MKHbI COOTBETCTBOBATL TpeboBaHUAM 7.2.4.

83 MN3mepeHMe HanpaxXeHMa U TpeboBaHWA K MCNbITATENbHBIM
ycTaHOBKAaM

8.3.1 Mpun ucnblITaHNM HOPMUPOBAHHBLIM UCMNbITATENIbHLIM HAMNPSXXEHUEM €r0 3HaYEeHWE W amnanTyay
nynscaymm KoHTponmpytot no FOCT 17512.

8.3.2 MNepes NPUNOXKEHNEM K UCTBITYEMOMY 06beKTY HOPMUPOBAHHOTO UCMNbITATENbHOIO HAMPSAXeHNA
[O/MKHa 6bITb rpagynpoBaHa UCMbITaTeIbHasA yCTaHOBKA NPy NPUCOeANHEHHOM 06BbEKTE.

[us 06beKTOB C CaMOBOCCTaHaBAMBAIOLLECA N30N5LMeA TpagyupoBKY MPOBOAAT NPU HaNpsXeHUn
90—100 % HOpMMPOBAHHOIO UCMbITaTENLHOrO, a /19 06BEKTOB C HECAMOBOCCTaHaB/MBatoLWeica nsonaunei
- NpW HanpsykeHun He meHee 50 % MCMbITaTENbHOIO C NOCNEAYHOLLEN 3KCTPaNoNsALnei.

8.3.3 ICTOYHUK UCMbITATENbHOMO HANPSAXXEHNSA AOMKeH 06ecneymsaTh YCI0BMSA, NpY KOTOPbLIX NageHve
HanpsH>KeHWs Ha UCMbITyeMOM 06bekTe OT TOKOB YTEUKM W YaCTUYHbIX PaspsafoB B CXeMe UCMbITaHUA u
MCMbITYEMOM 06bEKTE He npeBbILlano 6bl 10 % HOPMUPOBAHHOIO UCMbITATENIbHOTO HAMPSXEHUS.

84 MeTopfbl McnblTaHNW

8.4.1 Ana onpefeneHns COOTBETCTBUA U30NALUN HOPMUPOBAHHBLIM WUCMbITATENbHBLIX» HAMPSXXEHUAM Npu-
MEHSOT METOA UCMbITAaHUA MOCTOAHHBIM HaMPSXKeHWeM C HOPMUPOBAHHOW ANNTENbHOCTbIO BbIGEPXKKU.

[unTenbHOCTb BbIAEPXKM UCMbITATEIbHOT0 HaNPsHXXeHUs foMKHa 6bITb YKaszaHa B H/, Ha anekTpoobo-
pyLoBaHWe OTAeNbHbIX BUAOB.

8.4.2 O6beKT CUMTalOT BblAep>KaBLMM UCMbITaHWE, eC/In BO BPEMSA MPUIOXKEHUSA HOPMUPOBAHHOIO
MCMbITaTENbHOMO HANPAXEHNA He NPOM30LLI0 MOMHOr0 paspasa UNu HeJoNyCTUMbIX NOBPEXAEHUIA N30N5-
LK. NPU3HAKKM KOTOPbIX fO/KHBI 6bITh YKa3aHbl B H/, Ha 3nekTpoo6opyoBaHue OTAeNbHbIX BUAOB.

2
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MPUNOXXEHVE A
(cnpaBoyHoe)

CTATUCTUYECKAS OLIEHKA PE3Y/IbTATOB VCTIBITAHWM

AJ1 O6Lye MONOXEHNS

AJIN1 VicnbITaHWs 3NeKTPMYECKON MPOYHOCTY U30MIALMI CO CTATUCTUYECKON OLLEHKON pe3y/bTaToB UCMbITaHWiA
MOXXHO NPUMEHATbL TONIbKO B TEX ClydasdXx, Koraa paspanbl B U30/1ALUN HC BbI3bIBalOT N3MEHEHUIA B COCTOSIHUW UCTIbI-
Tyemoro 06bekTa. T. e. Korga pesynbTaTbl KXKA0ro NpunoXXeHnsa Hanps>XeHna ABNatTCAa He3aBUCUMbIMUK OT npeablay-
LUMX. STO MMEET MeCTO MPU MCMbITaHWM BHELLHEN CaMOBOCCTaHaB/IMBAIOLLEACH U30NALMK, MPU UCTIbITAHWW M30AALMA
rasoHano/IHeHHbIX annapaTtoB C BbINO/IHEHNEM TpeﬁOBaHI/IVI 425 HacTodLlero ctaHgapTa B YaCTW OCYLLECTBNEHUA
onepauuii «BK/IIOYEHNE — OTK/HOUEHMEY, a TaKKe NMPW UCMbITaHNM HECAMOBOCCTaHAB/MBAIOLLEACA U30NALMK B CAy-
yae. ecnim paspsaHoe (NPOBMBHOE) HanNpsKeHWe OMpeAenstoT Ha OCHOBAHNW UCMbITaHWS AOCTaTOYHONO Yncna MaeH-
TUYHBIX 06pPa3L0B, W3TOTOBMEHHBIX MO O4HON TEXHONOTWM.

AJ1.2 OCHOBHO 3afia4eil CTaTUCTUYECKOW OLEHKN Pe3yNbTaToB UCTIbITaHWA M3015LMKN ABNSIETCSA OnpefeneHmne
BbIJEPXKVBAEMOTO HaMpsHKEHMS C HOPMUPOBAHHOW [OBEPUTENLHON BEPOATHOCTLIO M CPaBHEHWE 3TOFO HaNpsHKEHUS
C HOPMMPOBaHHbLIM.

B 06Liem cnyyae BblAepKMBaEMOe C 334aHHON BepOSTHOCTbIO (06bI4HO 90 mnm 50 %) HanpskeHue onpepens-
0T MO chopmynam:

nnn=n,?(1-no), (A2

roe Uo — Bblep)KvBaeMoe HanpsikeHWE WCTbITYEMOro 0GbEKTa;

fiso » "cp — COOTBETCTBEHHO HUXKHME 3HAUeHUs 50 % -To 1 cpefHero paspsiAHbIX HanpsXKeHWI B LJOBEPUTEILHOM

WHTepBasne Npu 3agaHHol ToyHocry onpegeneHua (1a m L\t;

a —Hanbosbluee 3HaYeHVe B OTHOCUTENbHBIX eAMHNLAX CTAHAAPTHOrO OTK/IOHEHUS B A0BEPUTENbHOM
MHTepBane Npu 3afaHHoOl TOYHOCTU OMNpefeneHns o;

1 —KO3(MLMEHT, onpeaensemMblil 3a4aHHON (HOPMMPOBAHHO) BEPOATHOCTHIO BbIAEPXKMBAHWA: MPK
HOPMMPOBaHHOM BepOSTHOCTK BblgepxmBaHua 90 % n ¢ 1.3. npn 50 % g - 0.

MorpeLuHOCTb OMnpeaeneHnn CTaHAaPTHOrO OTK/IOHEHUS B HACTOALLEM CTaHAapTe HopmupyeTcs Hc 6onee 0,2
npw JoBepuTenbHONM BeposaTHOCTY 95 %, a cpegHero v 50 %-ro paspsgHbIx HanpskeHnii —O0,02 npy roi ke fJoBepu-
TeNbHO BEPOSTHOCTW.

A.1.3 CtaHapTHOE OTK/IOHEeHWE MPUHUMAIOT PaBHbIM:

- ONA BHELLUHeW M30MALMM NPY HaMpPSHKEHUAX rpo30BOro MMMybca U KpaTkoBpemeHHOM —0.03;

- ANA 301erasoBoi annapaTHoRN n3onsaumm npy gasneHnn 0,3—0.4 MIMa npu HanpsKeHUK rPO30BOr0 MMMYNbLCa —
0.05. npun HanpsXXeHnn KommMyTaumoHHoro umnynsca —0,06;

- 4NA BHELUHEN M30M1ALUM NPU HanPsSXXeHWAX KOMMYTALMOHHOIO UMMYNbCa B 3aBUCMMOCTM OF TUMA MEeX3/eK-
TPOLAHOIO MPOMEXKYTKA:

KOMbLO (3KpaH) — MA0CKOCTb (3eM/15), B TOM YKCAE NPU HANUYUM OMOPHOWA KOHCTPYKLUMW N3 M30MISTOPOB B
atom npomexxyTke — 0.06.

CTepXeHb — NOCKOCTb (HEIKPAHWUPOBAHHBIM ITOX pasbeauHUTeNs NPOTUB 3a3eMieHHoW nnockocTtu) —0.08,

KO/MbLI0 — KO/bLYO, FOPU30OHTa/IbHO PacnosioKeHHble (MeXay KpaHamu pasbefUHWUTENA):

MeX[y 3KpaHaMu 0f4HOro 1 1oro e nontoca — 0,06.
MeX[y 3KpaHamu coceiHMX Mo/HCoB —0,05,

nposog B nponete —3emnss —0.04,

nposog —nposof B nponete —0.03,

NpoBOZ, — NPOBOZ, NapasifeNisHo U B NnepeceveHny Ha nogctaHumy —O0,05,

npoBog, —oriopa, 3KpaH —onopa, 3kpaH — Tpasepca —O0,06.

[ns KOHCTPYKUMIA BHELUHEW M30NALMK, CYLLECTBEHHO OTINYAKOLLMXCA OT NPUBEAEHHbIX, U A1 BHYTPEHHeN
BO3AYLUHON n3omaumn (BO3AyX MOA, AaBMeHVEM) 3HaYeHUs CTaHAAPTHOrO OTK/IOHEHWS! ONPEeAEenstoT ITo pesy/bTatam
UCMbITaHWA B COOTBETCTBUM C HACTOALLMM MPUIOXKEHWNEM.

A.2 Knaccuukaums ctaTUCTUYECKUX METOL0B WCTbITaHUN

OTHOCUTENbHO LUMPOKOE PacnpoCcTpaHeHne 1 AOCTaTOUHY NPOpPaboTKY AN CTATUCTUYECKOM OLEHKW pesynb-
TaTOB UCMbITAHUIA UMEIOT CriedyHoLLMe MeTOAb! UCMbITaHWIA M30/IMHWM MOMHBIM Pa3psiAoM:



FOCT 1516.2-97

1) cTyneHuaTblii MeTog;

2) MeTof, «BBEPX — BHU3™;

3) meTog 100 %-ro paspsga.

A.2.1 CTyneHuaTblIii METOA UCMbITaHWA NPesyCcMaTpUBAET MPUIOXKEHNE K 0GBLEKTY CEpUIl HANPSKEHUS, 0VHa-
KOBbIX M0 ()OPME M PaXTUYHbIX MO 3HAYEHWIO (YPOBHIO), B KXAON N3 KOTOPbIX ONpeAensieTcs Yncno paspsaos (Yac-
TOCTb). Takoi MeTod MPYMEHSIIOT, B OCHOBHOM, MPW UCMbITAHWAX UMMY/bCHBIMYA HANPsXXeHUAMM, XOTA ero MOXKHO
NPUMEHATL 1 NPU APYruX opMax BO3LEACTBYHOLLErO HAMPSHKEHNS.

A.2.2 MeTog UCMNbITaHNA «BBEPX — BHU3» NPEAYCMaTPUBAET NPUMOXEHME K 0O0bEKTY OAMHAKOBbLIX NO Gopme 1
PaxXTUYHBIX ANA KXA0r0 U3 NOCMEAYHOLLWMX NPUIOKEHWA MO 3HAYEHWUIO HAaNPSXXEHWIA B 3aBUCMMOCTY OT pesy/bTarta
MpejLecTBYIOLLEro NPUAOXKEHUA. ECnM Npu NPUIoKEHNN JaHHOTO HAaNPSAXEeHUN Ha 0OBLEKTE UCTbITAHWSA NPOU30LLEN
MO/HbIN Paspsag, TO 3HaYeHVe HanpPsSXXeHWA NPy NOCNeAyHoLLEM NPUIOXEHUN YMEHBLLIAKOT, €C/IN XXe MOJIHOro pasps-
[ia HC 6bI10, TO 3HAYeHVe HanpPsXXeHUs YBENMUMBALOT.

[aHHbI MeToa MCMbITaHMA TaK dKe, KaK W CTyMeHuYaTblid, NPUMEHSEMbIA, B OCHOBHOM, MpW MWCMbITaHWUAX
VUMMYNbCHBIMU HANPSXKEHWAMU, UMEET TO NPEUMYLLIECTBO, YTO TPeOyeT HaMMEHbLLIEro YMC/a OMbITOB AN Onpefene-
HMA 50 %-ro paspsagHOro HampsKeHWs € 3aA4aHHON TOYHOCTbIO. Ero NPpUMEHSIOT, rnaBHbIM 06pa3oM B TexX ciy4asX,
Korfja 3HauyeHue CTaHAapTHOrO OTK/IOHEHWS HOPMUPOBaHO W TpebyeTcs onpeaenuTs ToMbKo 50 %-C paspsgHoe Ha-
NpsKeHue.

A.2.3 MeTog 100 %-ro pa3psga npeaycmarTpusaeT MHOTOKpPaTHOE NPUIoXKeHNe K 06BbEKTY HEeMpepbIBHO BO3pac-
TalOLLEro NN NOAAEPXKMBAEMOIO HEM3MEHHBIM HaMpPsHKeHUs 40 MOSBNEHMM MOMHOMo paspaga. Mpy Kekaom npuno-
YKEHUMN PErVCTPUPYIOT HampskeHre (M BPemst), NPy KOTOPOM MPOWCXOAUT MOMHbIA paspag,

[aHHbIM MeTofoM M O T 6bITb BbIMOMHEHbI UCMbLITAHUS NPU NEPEMEHHOM, MOCTOSHHOM W UMMY/bCHOM Ha-
npsbkeHuax. B nocnefHem cyyae paspss JO/KEH NPOUCXOAUTB BCErfa Ha POHTE UMMy bCa.

A.3 TNpoBeaeHVe UCTbITaHNSA W aHanW3 pesynbTaToB

B 60M1bLUMHCTBE CyyaeB 3aBMCUMOCTb BEPOSITHOCTM pa3psiga OT aMnuTyAbl BO3AENCTBYIOLLErO HAMPSXKEHUS C
[OCTaTOYHOM NS NPaKTUYeCKWX Lieneli TOYHOCTbIO annpoKCMMUPYETCS BblpaXXeHWeM, (DOPMasibHO COBMaZAOLLMM C
MaTemMaT14ecKOi 3ammncbl0 HOPMabHOTO 3aKOHa pacnpegeneHus (pacnpegeneHve laycca). B yacTHOCTW, MPUHATO
CUMTaTb, UYTO XapaKTePUCTUKN BHELUHel CamMOBOCCTaHAaMBAOLLCIACA M30MALMN YA0BIETBOPUTENBHO OMMUCHIBAIOTCS
3TUM BbIPXEHNEM NPU M3MEHEHUW BEPOATHOCTY paspsga B npegenax 2 —98 %, a 411 BHYTPEHHel rasoBoli n3ons-
ummn —B npegenax 10 —90 %.

IMpu onpefeneHny napaMeTpoB pacrpeseneHns Mo 3KCnepuMeHTabHbIM AaHHbIM 1 3-3a OFPaHUYEHHOr0 Yncna
ONbITOB 3HAYeHUS MapameTpPOB HOCAT OLIEHOUYHbIN XapakTep U 06bIYHO 0603HaYAK0TCA:

NCP — OLEHOYHOE 3HAYEHME CPEAHEr0 PaspPASHOr0 HaMPSHKEHUS:

tTi0 — oueHouHoe 3HaueHve 50 %-ro paspsgHOro HanpPsXXEeHWs;

C— OLeHOYHOe 3Ha4YeHne CTaHAAPTHOrO OTK/IOHEHUA.

A.3.1 UcnbiTaHune cTyneHyaTbix! metogom (A.2.1) MOXET 6bITb BbINOMHEHO ABYMS Crnocobamu:

1) onpegeneHneM OTHOCUTENIbHOIO YMCNa Pa3pALOB Ha HECKOMbKMUX PaXTUYHbIX YPOBHAX HaMPSHXKEHNS;

2) TONbKO NPy ABYX 3HAYEHUsX HanpsxeHus 6, u Ir cOOTBETCTBYIOLWMX OTHOCUTE/bHBIM YMCaM pa3psasoB
01wn0,9.

MpoBoOAWTbL MCMbITAHUSA NEPBLIM CMOCOBOM MPOLLC. HO 06PaboTKa IKCNEPUMEHTASbHBIX faHHbIX, TPedyoLLas
TPYZOCXIKUX BBIMUCNEHWIA, MPeAnouTUTENbHA C MCMONb30BaHNeM OBM. VicnbiTaHue BTOpbIX! cnoco60oM, Nony4ns-
LUMM Ha3BaHWe «BYX TOYEK™, BbINO/HAKT B MOC/EL0BATEIbHOCTM:

- NPOBOAAT NPUBN3NTENBHYIO OLEHKY (Tyj MPU HECKOMbKMX Pas/iNUHbIX YPOBHSX HANPSHXKEHWS MPUIOXKEHUEM

4—5 pa3 HanpsKeHWsl KaXKAOro YpoBHs, a 3aTemM 10 pa3 HanpsbKeHWsi TOro YPOBHS, NMpU KOTOpPOM HaG/ogaimnch
paspsfbl W OTCYTCTBME PaspsifioB; 3aTeM, ecriM HeoBXOAMMO, KOPPEKTUPYHOT YPOBEHb BO3AE/CTBYIOLIErO HANpsKe-
HUS;

- npun HanpshxeHuy 1f2=LLUwn (1+1.3<T). rge 0 —OTHOCUTENbHOE 3HaYeHNE 0XXMAeMOro CTaHAapTHOro OTKO-

HeHWA. ONpeaensoT OTHOCUTENIbHOE YUC/IO PaspsaAos/, (HacToCTb paspsda) NPy NPOMEXYTOYHOM HUCE MPUIIOXKe-
HWIA HanpskeHns, pasHox! 20;

- €CNM YacTOCTb paspsga B npegenax 0.85 —0,95, ro ucnbiTaH1e NPoA0/KatoT 40 100 MPUIOXKEHUIA HANPSXKEHUS.
YTOUHEHHOe 3HaueHue / ( Taloke JO/MKHO HaxXOAUTLCA B YKa3aHHbIX Mpedenax, B NMPOTUBHOM Cllyyae KOPPEKTUPYHOT
YPOBEHb HAMPSXEHWUS H OMbIT NOBTOPSAIOT. IMoc/e onpefeneHns TOUKN (/, aHanorMYHoe WCMbITaHVe BbINOMHAIOT 4711
onpefeneHns Touku £/, COOTBETCTBYHLLE YacTocTU paspsga B npegenax 0.05 — 0,15, T. €. MpU HanpsHKeHUM

Ui =(/*u (1-130) onpcaensakn yactocTb paspsgatt cHauana npy MPOXCCKYTOYHOM YMCAe MPUNOXEHUI HanpsXXeHNs

nTn

O6Luee umcno pesynbtatos, pasHoe 200. 4OCTATOYHO AN1S MOMYYEHWA MOrPEeLHOCTH 418 O (Npy ero oTHOCK-
Tcnbitox! 3HaueHUn Hc 6onee 0.1) 1 50 %-ro paspsgHOro HanpsXeHus. HopmupyexlbiX HaCTOALLMM CTaHAapTOM
(cooTBeTcTBEHHO 0,2 1 0,02 npm 95 %-i1 LOBEPUTENBHOI BEPOATHOCTK).

%
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Mpn 6OMbLUMX 3HAYEHUSX O HEoBXOAMMOE CyMMapHOEe uMC/o pesynbTaToB N MOXET 6biTb OMpefeneHo Mo
npubankKeHHow opmyne

f
V= 7.7fU—" J_:L . <A))

rae 66'S) —oTHOCUTeNbHas MOrpeLuHoCTb onpedeneHns Uso .

Mpu 3agaHHOM 3HaveHUn SITso ¢ 0.02 1 goBepUTELHON BEPOSTHOCTM 95 %

N=1% 104 02. (A4

MonyyeHHble YKa3aHHbIM CMOCO6OM 3HaueHUs £ 1 1\ HaHOCAT Ha BEPOSITHOCTHYIO CETKY, KaK MOoKasaHo Ha
prcyHke A.l. Maclutab CeTKM Ha OCU OpAWHAT TakoB, YTO HOPMasbHOE pacrpefenieHre Ha Hell mpeacTaBnseTcs
npsMOoii YHMel. Yepes NonyyeHHbIe TOUKM NMPOBOAAT NPAMYHO IMHMI0. 3HaUeHWe Z ONPeaenstoT Kak pasHOCTb Hanps-

YKEHWIA. COOTBETCTBYIOLLMX YacToCTAM paspsgos./, pasHbiM 0.5 1 0,16 (pucyHok A.l). a IHL Kak HanpsxeHue,
cooTBeTcTBYIOLLEE/, B 0.5.

Mo nonyyeHHbIM 3HaveHuaM (7, W T, a Takke 3Ha- fpf02 o
YeHVAM HY
Ne=m(0,2 z n NIU =0,01 Un npu 3Ha4eHun

0,025 < ¢ < 0.05.
Oc~02cmn nin =002 TO npu 3Ha4YeHUN
0.05 <r< 0,10.

onpegenatoT UA. Ui0 om o'no dopmynam:

(A5)
(A6)
-5 o 2 i*%
$08 Vi» (A7)
-4
Vio (A8)

3arem UJO0 1 o’ noactasnatoT B popmyny (A. 1) ans
ornpefieNleHNs BbILEPXKMBAEMOIO HAMPSXEHUA U OLEHKU
pesy/ibTata MUCMbITaHus.

A.3.2 Ipu UCMbITaHUN METOLOM «BBEPX —BHU3™ /19
onpegeneHms 50 %-ro paspsagHoro HanpskeHun (A.2.2) pasHOCTb MEXAY COCEAHUMW YPOBHAMW HanpshkeHus AU
npuH1MatoT paBHol oT 05<11>«Q go 2aUi0. rae 0— cTaHAapTHOE OTK/IOHEHNE.

Pe3ynbTaTbl UCMbITaHWIA MPCACTaaNuMIOT B BUAE PSfa BO3PACTalOWMX 3HaueHWid HanpsbkeHus Ua VA...... u.
... U . cnegyromx yepes paBHble MHTEPBa/Ibl HanpskeHWs AU, 1 COOTBETCTBYIOLLMX 3TUM 3HAUYEHMAM HanpsKeHWi
yucen paspagoB «p A, ... M, ... W OTCYTCTBUSA PA3PAAOB ,,  yyy_ evererens nr.

Ecnn cymmapHoe umncnio paspsgoB JT MeHbLle CyMMapHOro 4ucna OTcyTCTBMA paspsfos JT', co oueHovHoe

3HaueHue 50 %-ro paspsgHoro HanpskeHus M0 onpedenstoT no hopmyse
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UM =un0+Aunf£-1), (A9)

roe U — ypoBeHb HampshkeHus, KOTOpoe MpuKnafbisanuv Aga uav bonee pas:
N 1 A —onpegenstoT no opmynam:

n- . (A.10)

EC/M CyMMapHOe 4MC/o OTCYTCTBUS PaspsiioB MeHblUe CyMMapHOTO YMCTa Paspsifos, TO

Uia =UQ+AU (A.1l)
rge Ve m A'onpegensatoT HO opMy iam:
o 1=T o o |-«
vV=1n\ /1=1 /A
1=0 3-0 A .12

Heo6X0aMMoe YMCTO NPUNOXKEHWIA HaNpskeHUs Ans onpeaeneHns 50 %-ro pa3psgHoOro HanpsikeHWs ¢ 3adaH-

HOV TOYHOCTHIO U JOBEPUTENLHOM BEPOSTHOCTLIO 95 % nNpu 0.5 5 y=—7" 1 norpewHocTb 50 %-ro paspsigHoro
c 50

HaNPSKEHWS BBIYMCASIOT MO MPUB/IKEHHBIM (HOPMYNam:

N +i\*=4 (A 13)
2a,
SU g 7w
> "R 719

rge 0, —OTHOCUTENbHOE 3Ha4YeHWe HOPMMUPOBAHHOMO CTAHLAPTHOIO OTK/IOHEHWS.
A.3.3 Mpu ucnbitaHnn Metogom 100 %-ro paspsga (A.2.3) pesynbTaTbl UCMbITaHWA NPEACTaBAAKT ceputo 13 J1

3HAUEHWIi PaspAAHbIX HanpPsKeHWid U. M3 9TUX 3HaueHWii onpeaensioT “ep 1 aBCOMOTHOE OLIEHOYHOE 3HaueHwe
CTAHAAPTHOTO OTK/OHEHUS Z MO (hopMy/iaMm:

Cep=" ; (A.15)

AT (A.16)

[ns vcknoveHns cnyyvaliHbiX OLWMGOK pesynbTaTbl UCMbITAHUA MOTYT BbITb MpeACTaBfeHbl rpanyeckn Ha
BEPOATHOCTHOM CeTKe. [N 3TOro 3HaveHMs paspsagHbIX HaNpsHXKeHUI pacrnonaraloT B NOpsLKe BO3pacTaHMa 1 Hyme-
pytoT. 3atem 3HaueHus JT/jV + 1B npoueHTax HaHOCAT Ha BEPOSTHOCTHYHO CETKY Mo ocu abeumce B yHKumum oT U
(pucyHok A. 1), rge N —umcno paspsgoB Npy HampskeHUW, paBHOM UAv MeHbluem U. a JT —obLuee yncno npuio-
YKEHWIA HanpsbkeHNs (paspsgoB).

ECnu CTaHAapTHOE OTKMOHEHWE He HOPMUPOBAHO, TO MO MOMyYeHHbIM 3HaueHusaM ULp 1 z onpegenstor
cpefHee paspsaHOe HanpshkeHWe YNy aGCoNMOTHOE 3HaUYeHWe CTaHAAPTHOMO OTKIOHEHUS O MO (hopMynam:

28
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S5 (A.17)

va n.B

roe /p. xp/2» 7<i-pl2i ABNAOTCA yHKUMe yncna paspsaosB (MPUNOXKEeHWA HanpsXXeHus) JT 1 [OBepUTENbHON Be-
POSITHOCTW; NpU OBEPUTENLHON BepPOSTHOCTY 95 % COOTBETCTBYHOLLME 3HAUYEHUS AaHbl 1 Tabnuue Al

Tab6nunuya Al

v P fET | ,v-.
ifa fz<I-p/2>
5 124 0,60 2.87
10 0,72 0.69 1,83
5 0,55 0,73 158
2 0,47 0,76 1,46
0 0.37 0.50 134
40 0.32 0,82 128
50 0.28 0,84 1,25

Mo nonyyeHHbIM 3HadeHmsaM Ucp v a onpefenstoT M~ H 0 no gopmynam:

(A 19
PI2) (N1:20)
Mpw uncne onbITOB, paBHOM 15, 1 AOBEPUTENLHON BEPOSTHOCTYU, paBHOWR 95 %:
U'cp=Ucp-0fSz; (A.21)
0, =1,58*. (A22)

3ateM £/cp 1 OTHOCWTENBHOE 3HAYEHME CTaHAAPTHOTO OTKIOHeHMs 0 =ot / £/cp MoAcTaBAsAOT B opmyny
(A.2) Ans onpeaeneHns BbiAEMKMBAEMOrO HaMPSXKEHNS H OLIEHKM pe3y/ibTata UCTbITaHNS.
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NMPNNOXEHWE b
(pekomeHayemoe)

METOAVNKA ONPEAENEHNA YAENBHOIO COMPOTUBAEHNA BOAbI

/ - Wlm«pu7M1>an aueiika: 2 —cTek-
NAHHbI T cTakaH; 3 - anekrpos;
4 — mepublii nposog: 5 — cTeknam
mas  Tpy6ku: 6 — ppeHaxHoe oTmep
ctuc; 7—npo6ka cukcatop

PucyHok B.1 - Tpubop gns kxmepe
KWA Yy[ENbHOro CONPOTUBNEHUS BOAbI

5.1 YCTpoiCcTBO M3MepUTENbHOW sAYelikn

Y cTpoiicTBO AYeiikN ANA U3MEPEHNA CONPOTUBAEHNS BOAbI nokaTa-
HO Ha pucyHke B.1. 9N1eKTpOAbl PeKOMEHAYyeTCA N3rOTOBAATL U3 MAAarnHbl.
JlonyckaeTcs nMpuMeHeHWe MeAu, OAHAKO B 3TOM Cryyae mepej Kaxjbim
LWKNOM M3MepeHUin 3NeKTpOAbl HEO6XOANMO 3a4nTaTb MeNKOW Haxpgau-
HOW 6ymaroi.

AvameTp 3anekTpofja JOMXKEH Haxo[uTbca B npegenax 20—30 mm un
0TNNYaTLCA OT AMameTpa CTeKNAHHOW Tpy6ku HC 6onee yem Ha 0,3 MM.
PacctoaHune mexpgy anektpogamu 50—100 mm. MorpewHocTb onpejene-
HUA BHYTPeHHero guameTpa TPy6KW M paccTOAHUSA MeXAy 3NnekTpoAamu
— Hc 6onee 2 %.

1».2 TopsafoK namepeHnn

Mepes HauyanoM M3MepeHWi AYeiiKy TPUXAbI NPononackneaw T An-
CTUNNNMPOBAHHON UnNu nccnegyemoin Bogoii. Mocne atoro npu6op cobupa-
10T B COOTBETCTBMN PUCYHKOM B.1 H B Helo 3anuBalOT BOAY TakK. YTo6bl ee
YPOBEHb HC MeHee YeM Ha 10 MM npeBbillan ypoBeHb BEPXHET0 3NeKTpoja.
Mpu HanMuum Ny3bipbKOB y BEPXHEro 3NeKTpoja Heo6XoAMMO MX ycTpa-
HUTb NOKayMBaHuem npubopa.

ConpoTtusneHue cton6a soabl R, OM. Mexpy 3anekTpojamn usme-
pAT No6bIX! cNOCO60OM NpU yCNOBUM, YTO BO BPEMS W3MEPEHUS MexXAy
31eKTPOjaMN JOMXKHO GbiTb MPUNOXEHO MepeMeHHOe HanpsXeHue He
MeHee 30 B. MorpewHoOCTb N3MepPeHN CONMPOTUBNEHUSA JOMKHA GbITb HC
6onee 3 %.

YpnenoHoe conpoTuBneHne BoAbl p. OM ¢ CM, pacCyMTbiBalOT MO
hopmyne

P=*-y. (6.1)

rTAC P _ ccueHnc cTeknsHHOl TPYOGKU, CM':

| — paccTosiHue MexAay 3N1eKTpoAamu, cM.

NMpunmeyaHue — Mpn n3rotosneHun npubopa peKoOMeHAyeTcs BblfepXnBaTb cCOOTHOW eHue F/l paBHbiM

eAnHuLeE.
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MPUNOXEHWE B
(obs3aTeNbHOE)

NCTbITAHNE KPATKOBPEMEHHbLIM MEPEMEHHLIM
HAMNPAXXEHWEM MPU NMJABHOM MNMOABEME

B.l K ncnbiTyeMoMy 06beKTy [OMXKHO 6GbiTb MPUNOXEHO HaNpsXeHWe, 3HaYeHWe KOTOPO NOAHWMAKT A0
HOPMWPOBAHHOTO 3HAYeHNA W 3aTeM 6e3 BblAEPXXK KN CHUXAT A0 HYNA no 7.2.4. HanpsaXeHne AONXHO 6bl Tb NPUAOXKe-
HO 3 pasa C MHTEPBANIOM MeXAY NPUNOXKEHUAMMN He MeHee ! MUH.

B.2 McnbiTaHue N30n194Mu NOA AOXAEM NPOBOAA ! Npu ycnoBuax goxpaesanns 2[4.3).

B.3 O6beKT CYUNTAT BbIJEpPXaBWMNUM UCNbITAHWNE, €CNN BO BPEMSA MCNbITAHUA HE MPOM3OLW N0 HU OLHOTO NON-
HOro paspsga. B cnyyae o4HOro NONHOrO paspsfa WCNbiTaHWe AONXHO 6bITb MOBTOPEHO NPU WECTU NPUNOKEHUAX
HanpsaXeHWA; N30NALMI0 CYNTAIOT BblAepXaBLlel McnbiTaHWe, eCNM NPU NOBTOPHOM MUCMbITAHUW HC NPOU3OLWNO HU
0fHOr0 MOTHOTO paspaja.

MpumevyaHwusn

1 Mpu ncnbITaHUN W3ONALMOHHBIX KOHCTPYKLUWUIA, cObMpaeMblX U3 OTAENbHbIX apMUPOBaHHbLIX 3NEMEHTOB, He
[OMNycKaeTCcs NOMHOTO paspsaja MexXAy apMaTypoil OTAeNbHbIX 3N1€MEHTOB, eCAyM napannenbHO C 3N1eMeHTaMMn BKO-
YeHbl eMKOCTU 3HayeHuem 6onee KUAM) nd kaxpgas.

2 Mpy 0OTAENbHOM MCNbITAHUU BHELWHEN M30NALNU [ONYCKAOTCA YacTUYHbIe paspsAbl BO BHYTpPeHHel n3ons-
LWW NPU YCNOBUMW, 4TO UCNBITYeMblii 06bEKT BblAepXan UCNbiTaHNe BHYTPeHHER n3onauun. NMpu ykasaHHOM yCnoBumn
[OMYyCKaeTCs TakXe MPUHUMATb Mepbl MO YyCTPAHEHWI0 YaCTUYHbIX pPa3psaAf0B BO BHYTPEHHENW W30NALUUN, eCNU 3T0 He
BHOCUT NCKaXEeHWN B 3NeKTPUYECKOe NOo/e BHELWHER M30NALMUN, & TakXe NOBbIWaTh NPOYHOCTb BHYTPEHHeN n3ona-
LMW, HAaNpPUMep NOBbILWEHNEM [aBNEHUA CXAToOro rasa.
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