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HAUMWOHANBHbBIKW CTAHAOAPT POCCUMNCKOW SELEPALNMN

SJIEKTPOOBOPYAOBAHUE N SJTIEKTPOYCTAHOBKW MEPEMEHHOIO TOKA
HA HANPAXEHWE OT 1 40 750 kB

O6Wmno MeToabl UCMbITAHUA 3NEKTPUYECKOM NPOYHOCTU U30NALUN

Electrical equipment and installation for a. c. voltages from 1to 750 kV.
General methods of dielectnc tests

fata BBegeHns — 2014—01—01

1 O6nacTb NpUMeEHeHUsI

HacToawmi ctaHAapT pacnpocTpaHAeTcs Ha 3/1eKTpoobopyfoBaHMe 1 3/1eKTPOYCTaHOBKM NepemMeHHOoro
ToKa YacTtoToi 50 'y 1 nx Yactu (ganee — 3aNeKTPoobopyA0BaHME) K1acCoB HanpsxeHnsa ot 1 4o 750 kB.

HacTosawwmii cTaHaapT ycTaHaBnBaeT:

1) obwme meToabl UCNbITAHWUIA 3/1EKTPUYECKON MPOYHOCTN U30NALUN SNEKTPOOOOPYAOBaAHNSA:

- HanpsHXeHneMm rpo30BbIX N KOMMYTaLMOHHbIX UMMNY/1COB,

- NMepPeMEHHbIM HanpsXeHnewm,

- NOCTOSIHHbIM HanpsHXXeHneM,

- KOMOMHaUWEN BbllleyKa3aHHbIX HanpsXXeHui;

2) ycnoBusi NPOBEAEHNS 3TUX UCTbITAHWNIA:

3) TpeboBaHUA K 06BEKTY UCMbITAHUS;

4) pekoMeHAaunn No OueHKe pe3ysbTaToOB MUCMbITaHWUMA.

HacTosAwwii cTaHfgapT He ycTaHaB/IMBaeT MeTOAbl UCMbITaHWIA:

- BHELWHEWN M30NAUUM B YC/I0BUSX 3arpsa3HEHNS ee NOBEePXHOCTY;

- n3onAunKn, noasepratolleiica AeicTBUIO ra3oB, UCNapeHnii U XMMUYECKUX OTNOXEHW, BPeaHbIX ANA
n301ALMK;

- BHeLlWHel nsonsaunmn, obycnoBneHHble y4eTOM KOHAEeHCauun BAarv Ha 3/1eKTpoo6opyAoBaHNN KaTero-
pun pasmelweHns 2 no FOCT 15150;

- U30M151UMM Ha CTOMKOCTb K BO3AENCTBUIO YaCTUYHbIX Pa3psifoB;

- N30/I9TOPOB MOTOKOM MCKP.

NMpumeuvaHunsn

1 [ins nony4YeHUsi BOCMPOU3BOAUMBIX U 3HAUUMbIX PE3Y/IbTATOB MOTYT NOTPE60BATLCS a/ibTEPHATUBHLIE METOAb
UCMbITaHWA. Bbi6Op COOTBETCTBYIOLWMX METOAOB WUCMbITAHUI JO/KEH GbiTb yka3aH B HOPMATMBHbLIX fokymMeHTax (H/) Ha
3N1eKTPOo06opyA0BaHME OTAEbHbLIX BUAOB.

2 [ns 060pyf0BaHUs KNACCOB HAMPSXEHUs 1ibl CBbIlEe 750 KB MOXeT 0Ka3aTbCsi HEBO3MOXHbLIM 06ecneunTb He-
KOTOpbIE creunpuueckne MeTofbl UCTbITAHUA U LOMNYCKM.

2 HopmaTtuBHble CCbI/IKU

B HacTosilem cTaHAapTe UCMNo/b30BaHbl HOPMaTUBHbIE CCbIJIKA Ha cnepytowme ctaHgapTbl:

FOCT 1516.3—96 3nekTpoobopyaoBaHNE NEePeMEeHHOro Toka Ha HanpsihxeHus oT 1 ao 750 kB. Tpe6o-
BaHUA K 3M1€KTPUYECKO NPOYHOCTU N30NALNN

FOCT 15150—69 MawunHbl, Nnpubopbl N Apyrne TeXHu4Yeckne musgenus. VicnosHeHne gns pasiMyHbIX
KIMMaTUYeCcKux palioHoB. Kateropum, ycnoBusi aKkcnayaTauum, XpaHeHus 1 TpaHCNopTMPOBaHUS B HacTy BO3-
[eNCcTBNA KNMMaTUYeCcKUX hakTopoB BHELUHEN cpefbl

M3paHne oduymnanbHoe
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FOCT 17512—82 2neKkTpoobopyaoBaHMe 1 3/1eKTPOYCTaHOBKM Ha HanpsbkeHue 3 KB 1 Bbiwe. MeToabl
N3MepPEHNS NMPU UCMNbITaHUAX BLICOKUM HanpsXeHnem (¢ iameHeHnem Ne 1)

FOCT 20074—83 3nekTpoobopynoBaHMe W 3MEKTPOYCTAHOBKN. MeTon, M3MepeHus XapakTepucTUK
YaCTUYHbIX pa3psaoB

FOCT 26196—84 W3onatopbl. MeToAbl NU3MepPeHUsA NHOYCTPUASIbHbIX pagnonomex

MpumeyaHune — MNpu NONb30BAHUN HACTOALWMM CTaHAAPTOM LienecoobpasHo NpoBepuTb AeicTBre CCblNoY-
HbIX CTaHAapToB B MWHMOPMaUWOHHON cucTeme o6LWero nosib30BaHUA — Ha odumunanbHoM caliTe ®egepasnbHOro
areHTCTBa MO TEXHWYECKOMY peryavpoBaHuilo U MeTpoornn B ceTu IHTepHeT uan no exerofgHoMy WHOpMaLMOHHOMY
ykasaTtenio «HaunoHanbHble cTaH4apTbl», KOTOPbIA ONy6ANKOBaH MO COCTOAHMIO HA 1 AHBaps TeKyLiero roga, v no Bbinyc-
KaM exemecs4YHOro MHPopMaLMOHHOro ykasatensa «HaunoHanbHble cTaHAapTbl» 3a TeKyLuii rof. Ecnn 3ameHeH ccbinoy-
HbIli CTaHAAPT, Ha KOTOPbIA AaHa HeAaTUpPOBAHHAA CCblIKA, TO PEKOMEHAYEeTCs UCMONb30BaTb AEiCTBYIOLWYI0 BEpCULo
3TOro cTaHAapTa C y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 M3MeHeHW. Ecnun 3amMmeHeH CCbioYHbI CTaHAapT, Ha KOTo-
pblii flaHa faTupoBaHHas cCblnka, TO PEKOMEHAYETCA NCNONb30BaTb BEPCUIO 3TOTO CTaHAApTa C yKa3aHHbIM Bbllle r0A40M
yTBEepXAeHun (MpuHATMNA). Ecan nocne yTBepxaeHns HacToALWEero ctaHjapTa a CCbliIOYHbIV CTaH4apT, Ha KOTopbIi AaHa
faTupoBaHHasa cCbl/ika, BHECEHO U3MeHeHVe, 3aTparmBaloLiee NosioXeHne, Ha KOTopoe AlaHa CCbifiKa, TO 3TO NOMoOXeHne
pekomeHayeTcsa NpUMeHATb 6e3 yyeTa AaHHOTO U3MeHeHus. ECm cebinoyHblli cTaHAapT OTMeHeH 6e3 3ameHbl, TO NoJo-
XeHne, B KOTOPOM fiaHa CCblfika Ha Hero, peKkoMeHAyeTCsl MPUMEeHATb B YacTu, He 3aTparnBaloLLei 3Ty CCbiky.

3 TepMuHbI 1 onpeaenieHns

B HacTosilem cTaHAapTe NMPUMEHEHbI CriefyloLWmne TEPMUHBI 1 COOTBETCTBYIOLLME OMNpPeAeseHus.
3.1 TepMUVHbI 1 onNpeaeneHus, OTHOCSALWMECS K XapakTepucTukam paspsagoBs:

3.1.1 nonHbIli (3aBeplWeHHbI) pa3psag: JNeKTPUYECKUin paspsii, BO3HUKawWwuWii nog aelicTBuem
3M1EKTPUYECKOr0 NoJisi, NOMIHOCTLIO LYHTUPYIOLWWIA U30MIALMI0 MEXAY 3/1EKTPOAAMN U Bbi3bIBatOLWWiA CHUXEHNE
3HAYEHUS] HaMPSHKEHUS MEXAY 3/1IEKTPOAAMY NPAKTUYECKM [0 HYJIS.

MpumevaHnns

1 BO3MOXHbl HENPOAOMKNTE bHbIE NOJHbIE Pa3psAbl, MPY KOTOPbIX UCMbITYEMbI/i 06EKT Ha KOPOTKOe BPeMs LyH-
TUPYeTCsi UCKPOBLIM PaspsfoM uan fyroii. Bo Bpemsi aTux co6biTUii HanpskeHne Ha WUCMbITYeMOM 0GbekTe MIHOBEHHO
CHWXaeTCs [0 HYNA WK [0 O4YeHb HN3KOTO 3Ha4YeHNs. B 3aBUCMMOCTU OT XapaKTepPUCTUK UCAbITATETbHOW CXeMbl U UCMbITY-
eMOoro 06bekTa, BO3MOXHO BOCCTAHOB/IEHNE 3N1EKTPUYECKOW NMPOYHOCTU M30NALMU, YTO MO3BOMSET UCNbITATENIBHOMY Ha-
NPSXXEHNI0 AOCTUYb BbICOKOTO 3HaYeHUsA. Takne cobbITUS AO/MKHbI pacCMaTpuBaTbCA Kak NoJSIHble paspajbl, eCAn NHoe He
yKka3aHo B COOTBeTCTBYOLWMNX HI, Ha 3n1eKkTpoobopyoBaHne OTAe bHbIX BUAOB.

2 TonHbIil paspsj B TBepAOM AU3NEKTPUKE NPUBOAUT K HeO6paTUMOl noTepe 3/1eKTPUYECKO NPOYHOCTM U30NS-
LWK; B XXMAKOM MW ra30BOM AN3NEKTPUKE NOTepsi 3N1eKTPUYECKO# NPOYHOCTU MOXET 6biTb NNLLIL BPEMEHHOIA.

3.1.2 HenosHblii (He3aBepWeHHbI) pa3pag: NeKTPUUECKWin pas3pag, KOTopbIi WyHTMPYeT Mvllb
4aCTb MU30/ISILUN MEXAY 3/IEKTPOAAMM, HAXOAALWMMUCS NOA Pa3HbIMU NOTEHLMANAMU, U HE BbI3bIBAET CHUXeE-
HMEe 3HAYEHUA HaMPsHKEHUA MEXAY d/1eKTpPoAaMu A0 Hy/s.

MpunmeyaHunsn

1 Takoe cO6bITME He AO/MKHO paccMaTpuBaTbCs Kak MOJHbIV pas3psf, ecnv NHoe He yka3aHOo B COOTBETCTBYHOLMUX
HJ Ha anekTpoobopyAoBaHne OTAEe/bHbIX BUAOB.

2 HekoTopble HenosHble paspafbl Ha3blBAKT «4aCcTUYHBIMU paspsagamu» u paccmatpusatotca B TOCT 20074.

3.1.3 uckpoBolii paspag: [MonHbili pa3psag B ra30BOM UV XUAKOM ANS1EKTPUKE.

3.1.4 nepekpbiTue: [MOMHbIA pa3pag B ra30BOM WU XUAKOM AU3NEKTPUKe BAONb NOBEPXHOCTM TBEP-
[0ro AN3NEeKTPUKA.

3.1.5 npo6oii: TonHbI paspsas B TBEPAOM ANINEKTPUKE.

3.2 TepMUHbI 1 onpejesieHNs, OTHOCALMNECHA K XapaKTepucTuKam UCMbITaTelbHOro

HanpsHXeHus:

3.2.1 ucnblTaTenbHOe HanpsXXeHne: HanpshkeHune 3adaHHON GOPMbI U AINTENIBHOCTU, KOTOPOEe Npu-
KNaablBaloT K U30M1ALUN A5 onpefesieHNs Kakoi-Nnnmbo ee xapakTepuCTUKMN.

3.2.2 HOopMmMpOBaHHOe UCMblTaTe/IbHOE HanpshXeHue: lcnbiTaTeNlbHOE HanpsXeHne, HOPMUPOBaH-
HOE MO 3HaYeHNIo.

3.2.3 BbigepxuBaemoe (thakTnyeckoe) HanpskeHne: Haubonbluee 3Ha4YeHMe UCMbITaTe/IbHOTO Ha-
NPsSXXeHUs1. KOTOpoe N30/IALUMNA BblJepXuBaeT € 3a[jlaHHO BEPOSATHOCTLIO.

3.2.4 paspagHoe HanpshkeHue: lcnbiTaTeNbHOE HaMpsiXeHWe, KOTOpPOe Bbi3biBaeT MOJIHbIN
paspsaga.

2
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3.3 TepMUHbI N onpefesieHnss, OTHOCALMECHA K BUAaM UCMbITaTe/IbHOTO Hanps>XeHns:

3.3.1 mmMnynbcHoe HanpsxeHue (UMNynbc): KpaTKoOBpeMeHHOe HanpshkeHue, XapakTepuayemoe
6bICTPbIM NOABEMOM 3HAUYEHUS HANPSXXEHNA 40 MaKCUMaNbHOTro 1 nocneayowmm 6onee MefIeHHbIM CHUXKe-
HMEM 3HaYeHUs1 HanpsHKeHUS.

3.3.2 NOMIHbIA FPO30BON UMNYNbLC HanpsXXeHnsA (MOSIHbIN rPO30BON MMNyNbC): UMnynbc, xapak-
Tepunsyemblii NOBbIWEHNEM 3HAYEHNS HaNPSXXEHNA A0 MaKCUMa/lbHOrO 3a BpeMs OT foNeli MUKpPOCeKyHAbl A0
20 MKC 1 nocnegyrolmm MeHee 6bICTPbIM CHUXKEHMEM 3HAYEHUS HaNPsXXeHUs 40 HYNA.

3.3.3 cpe3aHHbIli UMNyAbC HanpskeHUs (Cpe3aHHblli UMNYbC): VIMNynbC, y KOTOPOro CKOPOCTb
CHUXEHNA HanpsXXeHNs CyLeCTBEHHO 60/blle CKOPOCTU N3MEHEHUSA HaNPSXXEHNA B MOMEHT BPEMeEHU, HEMNoC-
peACTBEHHO NpeAwecTBYOLWNIA MOMEHTY cpesa.

3.3.4 KOMMYTaUMOHHbI UMMYNbC HANPSHXXeHNA (KOMMYTaLUMOHHbI MMAYAbC): VMAy/be, XxapakTte-
pu3yemblii NOABEMOM 3HAUYEHUSA HANPsHKEHUS 40 MakCMMaslbHOro 3a BpeMsi oT 20 MKC 0 HECKO/IbKUX ThbICAY
MUKPOCEKYH/, M NOCNEAYIOWNM CHWKEHNEM 3HAUYEHUS HanpsXKeHUs.

3.3.5 MMNynbC c NMHelHbIM (DPOHTOM (FPO30BOMA MM KOMMYTaUMOHHbIW): MMniynbc, xapakrepu-
3yeMblii BO3pacTaHMeM HamnpshKeHns ¢ NMPYMePHO MOCTOSAHHOM CKOPOCTbIO ;0 MOMEHTa cpesa.

3.3.6 anepuognyeckuin UMNynbC HanpshxeHnsa (anepnoanyvecknii nMnynbc): Mmnynbc, hopma Ko-
TOPOro MOXeT ObITb ONMcaHa CyMMOl ABYX 3KCNOHEHUNaIbHbIX OYHKLUMUNA.

3.3.7 konebaTenbHbI MMOYNbC HanpsXeHusa (konebaTenbHblA UMNyAbC): VMAynbc, npeacTaB-
nAwLWmMi coboit 3aTyxaroLmne KosiebaHnsa 3Ha4eHNS HanPsXXeHNs OKOJ10 Hy1eBOr0 3HaYeHUS WU OKOJ10 ApYrov
COCTaB/IAOLLEN.

3.3.8 ucnbiTaTeNlbHOe NepeMeHHOe HanpsixeHue: CUHycoMAa/IbHOE HanpsiXeHue 4YacToTol oT 45
[o 65 Iy, a Takke, B OnpefesieHHbIX CNyyasX, CUHYCOUAa/ibHOe HanpsXeHne MOBbIWEHHOM YacToTbl (80
400 lu).

3.3.9 ucnbiTaTeNbHOe NepeMeHHOe OAHOMWUHYTHOE (KpaTKOBPeMeHHOe) HanpsXxeHue (0O4HOMU-
HYTHOe HanpsXxeHue): McnbiTaTeNbHOe NepeMeHHOoe HanpshXeHue, NpuKnaabiBaeMoe K U3onsaumn ¢ Bblgep-
XKOW, Kak NpaBu/io, B Te4eHne 1 MVH nan B onpefesieHHbIX criyvasx ApYroro BpeMeHu, HoO He 6osiee 5 MUH.

3.3.10 nepemeHHOe HanpsXeHWe Npu NJ1aBHOM ero nogbeme: [lepemMeHHOe HanpsxeHue, NPuKia-
OblBaemMoe Mo beMOM C 3a4aHHOW CKOPOCTbIO OT Hy/1s1 A0 NEPEKPbITUSA WX 4,0 ONpeAesIeHHOro 3HayeHus ¢ no-
cnepyowmnM 6bICTPbIM CHUXKEHMEM ero 0 Hyns 6e3 BblaepXKu.

3.4 TepMUHbI 1 onpegeneHns, OTHOCALWMECH K AONYCKY MU MOTPeWwHOCTH:

3.4.1 ponyck: [MapameTp, ycTaHaBAMBalOWMNIA AONYCTUMOE PacXoXAeHne Mexay U3mMepeHHbIM 1 Hop-
MMPOBaHHbIM 3HaYEeHNEM.

MpumevyaHuns

1 CnepyeT oTAnYaTh AAHHOE PacXoXAeHne OT NOrpeLlHOCTU U3MEepPEHUS.

2 PelueHne 0 NPOXOXAEHUN/HENPOXOXAEHNN UCTbITAHUI OCHOBAHO HA N3MEPEHHOM 3HauyeHWn 6e3 yyeTta norpeLu-
HOCTW U3MEPEHNS.

3.4.2 norpewHocTb (M3MepeHnin): MapameTp, XapakTepusyoLuii OTK/IOHeHUe pe3ybTaToB navepe-
HWI OT UCTUHHBIX 3HAYEHWII N3MEPSIEMOI BENMUUHBI.

MpumevaHunsna

1 B HacTosilem cTaHfapTe BCe 3HAYeHWUS NOrPeLHOCT yCTaHoBEHb! AN 40BEPUTE/bHOl BepoATHOCTM 9S %.
2 TorpelwHoCTb NOMOXNTENbHA Y NpMBOAMTCA 6e3 3Haka.

3 He cnepgyeT nyTaTtb C AonyckamMu Ha yCTaHOB/IEHHbIe AN UCTbITAHWI 3HAYEHUA UK napameTpsbl.

3.5 TepMUHbI 1 onNpeaeneHnsl, OTHOCALLMECS K CTaTUCTUUYECKUM XapakTepucTukaMm paspsiHbix
HanpsHKeHnin:

3.5.1 BepOsITHOCTb BO3HUKHOBEHUS MOJIHOTO pa3psga p: BeposiTHOCTb NosiBNEHUs ciy4aliHoro co-
6bITVS — MOJIHOTO paspsifja Npu UCMbITaHUM O0GBEKTA HaMNpPsHKEHWEM ONPeAesIeHHOro 3HAYeHUs U 3afaHHol
hOpMbl.

NMpumeyvyaHue — MNapameTp p MOXeT 6GbiTb BblpaXKeH B MPOLEHTHOM OTHOLWEHWUN 60 APo6bIo.
3.5.2 BEpOSATHOCTb OTCYTCTBMS MOJIHOTO pa3psja : BeposiTHOCTb TOro, UTo NpY UCMbITAHUN 06 bEK-

Ta HanpshKeHneM onpejesieHHOro 3Ha4YeHUs 1 3aaHHoN hopMbl He NPOU30AET crlyyaliHoe cobbiTve — MoJi-
HbIA pas3psg.
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MpumeuyaHue — Ecnu BEPOATHOCTL MOMHOTO paspsija pasBHa p, TO BEPOSITHOCTb ero OTCYTCTBUSA (] paBHa

3.5.3 p %-HOB pa3pagHoe HanpsxeHne Up: 3HauyeHWe HanpshKeHUs, KOTOPOMY COOTBETCTBYET p-Has
BEPOATHOCTb BO3HMKHOBEHUSA MOJIHOIO paspsja.

MpumevyaHuns

1 Martematunyecku p %-Hoe pa3psagHOe HanpshkeHne — 3TO KBaHTW/b nopaaka p (Wav p-kaaHTUb) pa3pagHoro Ha-
npskeHus.

2 1/1DHa3biBaeTCs «CTaTUCTUYECKUM BblAEPXMNBaAEMbIM HanpshkeHnem*, a /40— «CTaTucTUYEeCKUM rapaHTUpOBaH-
HbIM PaspsAAHbIM HaMPXEeHNeM».

3.5.4 50 %-Hoe pa3pAgHoe HanpsXeHue 1Uun: 3HayeHWe HanpsxXeHWs, NpM KOTOPOM BEPOSATHOCTb
BO3HVKHOBEHUS MOJIHOTO paspsifia Ha UCMbITyeMOM 06bekTe paBHa 0,5.

3.5.5 cTaHgapTHOe OTK/IOHEeHUe OT 50 %-HOro paspsiAHOro HanpsXXeHus o: Mepa Hak/loHa KpUBO adh-
hekTa — 3aBUCUMOCTN BEPOSAATHOCTU MOSIB/IEHNS MOSIHOTO paspsifia OT amMr/mMTyAbl NPUIOKEHHOTO HaMpPsXXeHUs.

MpumeyvyaHune — 8cnyyae BbINO/HEHNA HOPMa/IbHOTO 3aKOHa pacnpejeneHns BepoaTHOCTM (pacnpegenexue
[aycca) cTaHgapTHOE OTK/IOHEHWE onpefenseTcs pasHocTbio Mexay 50 %-HbiM 1 16 %-HbIM paspAagHbIMU HANPSXKEHNAMUN
(mnun mexpy 84 %-HbiM 1 50 %-HbIM paspsifiHbIMU HaNPSXKEHUAMU), OTHECEHHOW K 50 %-1MOMY paspsifiHOMY HaNPsHKEHUIO.
CTaHgapTHOe OTK/IOHEHMWE YacTo BbipaXatloT B OTHOCUTE/bHbIX eAnHuLax 1nbo npoueHTax ot 50 %-HOro paspsgHoro Ha-
NpsKeHns.

3.5.6 cpeaHee apudMeTMHeCcKoe 3HaYeHne paspagHOro HanpsxeHus 1/cp:

nil
rae Lf — n3mMepeHHOe 3HayeHue CriyqyaiiHOW Be/IMUMHbI — Pa3psigHOro HanpsbkeHWss Npy NOIHOM paspsge;
N — YKNC/I0 NOJIHbIX pPa3panoB.
3.5.7 cpeAHeKBaApaTUUYHOE OTK/IOHEHWE pa3psAHbIX HanpshkeHUin s: Mepa pas6poca paspsgHbIX

HanpshXeHW OT cpefHEero apuMeTUHECKoro 3HaueHus!

roe |/ — namepeHHoe /-e 3HaYeHWe paspsAHOro HaNpPsHKEHUS:
Umo— cpefHee apudMeTUUECKoe 3HaYEHME Pa3psiHOTO HarpshKeHUs;
N — YMC/IO NOJIHbIX Pa3pPsA0B.

3.6 TepMuHbI 1 oNpeaesieHns, OTHOCSALWMECS K KnacCcuukaumum n3onsaunm:

3.6.1 BHewWHAA M3oNauMsa: BosayliHblie NPOMEXYTKM U NOBEPXHOCTL TBEPAO n3onsuum B aTMmocdep-
HOM BO3AyXe, KOTOPbIe NMOABEPralTCs HEMOCPEACTBEHHOMY B/IMSIHUIO aTMOCHEPHbBIX U APYTUX BHELIHUX daK-
TOPOB: 3arpsi3HeHue, yBriaxHeHne, BO3AENCTBUE XUBOTHbIX U NTUL,

3.6.2 NuHelHas nzonsauusa: BHeWHSA N30n5ALMsa NPOBOAOB BO3AYLLUHbIX IMHWIA 3/1eKTponepesaqm oT-
HOCUTE/IbHO 3a3eMJIEHHbIX MPEAMETOB, a TaKXe MEXAY COCEAHVMMU NPOBOAAMMU.

3.6.3 BHYTPEHHAA nsonsaunsa: Teepgas, xugkasi, razoobpasHas nsonsuusi (Mm nx KoMGuHaLus) BHyT-
PEHHUX YacTell 3N1eKTPO06oPYA0BaHNS, He NoABeprarLasics HenocpeaCcTBEHHOMY B/VSIHUIO aTMOCHEPHbIX 1
APYTX BHELWHNX hakTopoB (3arpsisHeHne, YBaXHeHNe, BO3AeCTBUE XUBOTHbLIX 1 NTHULY).

3.6.4 camoBoOcCCTaHaB/uBawLWasACs M30NAUMs: M3005uUs, NOMHOCTLIO BOCCTaHaB/MBarwLasi U30-
NvpytoLive CBOCTBA NOC/e NOMHOMo paspsaaa.

3.6.5 HecamoBOCCTaHaB/UBaLWaACSa U3onaunsa: M3onsauus, TepatoLLas UanM He NoIHOCTLIO BOCCTa-
HaB/IMBalLLaa M30/MpYyoLLUe CBOCTBA NOC/Ie NOJIHOro paspsiga.

MpumeuyaHune — 8 31eKTPOOGOPYAOBAHUM BLICOKOTO HAMPSXKEHWUSH 3/IEMEHTHI KaK CamMOBOCCTaHABNNBAKLLEli-
csl. TaK U HECaMOBOCCTaHaBMBaOLWeNcs N3019LUn YacTo paboTarT B KOMGUHALMM, U BO3MOXHA Aerpagauns oTaeNbHbIX

3/1€MEHTOB NPV NOBTOPSIOLNXCS UNN AMTENbHBIX NPUTOXKEHUAX HANPsXXeHWs. NoBeaeHre N30IALUN B 3TOM OTHOLLEHWN
[O/MKHO BbITh MPUHATO BO BHUMaHWe B COOTBETCTBYHOLWMX HJL Ha 3nekTpoo6opyAoBaHue OTAENbHbIX BULOB.

3.7 OnpepgeneHvie, OTHOCSILEECS K YPOBHIO HaNpsXeHUs 3/1eKTpo060opyA0BaHUS:

3.7.1 knacc HanpshkeHus anekTpoobopypoBaHus: HoMuHanbHoe MexaydasHoe HanpshkeHne asek-
TpyU4eckoli cetn, ans paboTbl B KOTOPOM NpeAHasHay4eHOo 3N1ekKTpoo6opyaoBaHMe.

4
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4 O6upme TpeboBaHMs 1 YCNOBUS NPOBEAEHUS UCTIbITaHNA

4.1 PacnosiokeHue 06bekTa UCNbITaHWI Ha UCNbITaTeNIbHOM nose

4.1.1 Bo n3bexaHue BAUAHNA NOCTOPOHHUX OKPYXatoLLNX NPeaMeToB (CTeH, OrpaXAeHW, ucnbitartesib-
HOro ob6opyaoBaHus) Ha pesy/nbTaTbl UCMbITaHUA OOBEKT UCMbITAHWI YCTaHaBNMBAKOT Ha MCNbITATE/IbHOM
noJsie Tak, YUTobbl PACCTOSAHUA OT HEro 4,0 3TUX NpeAMeToB 6bi/I He MeHee 150 % HavMeHbLUero N30IALNOHHO-
ro pacCTOSHUA BO BHELWHEN N301aumn o6 bekTa (B BO3ayXe Mexay 3a3eM/IeHHbIMU U UMEROLLUMWN BbICOKUI NO-
TeHUMan yacTaMm o6bekTa UCMbITaHW), KDOMe C/lyyaeB, yKka3aHHbIX B4.1.2 n4.1.3.

Mpn UcnbITaHMM BHELLHEN N30NAUUN 06BEKTOB K/1acCoB HanpsixxeHusi 500 KB 1 Bblwe B cTaHgapTax uin
TEXHUYECKMX YCNOBUAX [Aanee — HopMaTUBHbIe AOKyMeHTbI (H/)] yka3biBaloT BbICOTY 3a3€MJ/IEHHOI0 OCHOBAa-
HMA 06 bEKTa UCMbITaHUA, a TakXKe pacrnosiokeHne U KOHCTPYKUUIO OLUIMHOBKM B6/IM3N 06beKTa.

Mpy ncnbiTaHUM KPaTKOBPEMEHHbIM NePeMEHHbIM HanpsXXeHneM UAn HanpsXXeHneM KOMMYTaunoHHOro
MMMybCca NONOXUTENbHOM NONSPHOCTU 3HaYeHueM cBbiwe 750 kKB (aMnanTygHOe naM MakcumMmasibHoe 3Hade-
HVe) pacCTOSAHUE OT UMetOLLeli BbICOKUI NOTeHLUMan YactTu o6 bekTa A0 NOCTOPOHHUX NPeaMEeTOB (HaxoaaLnX-
CA NoA, HanpsHKeHMeM WM 3a3eMJ/1IEHHbIX) A0/DKHO ObITb HE MeHee yKa3aHHOro Ha pucyHke 1.

2™

n. kB

PucyHok 1 — PekoMeHayemoe HauMeHbllee paccTtosHne D oT HaxoAsaWwmnxcsa nof HanpsXXeHneMm nnmn 3asemMsieHHbIX
NOCTOPOHHUX NpeaMeToB A0 BbICOKOBO/IBTHOIO 3/1EKTpO4a UCNbITyemMoro o6bekTa npu UcnbiTaHNN KpaTkoBPEMEHHbLIM
nepemMeHHbIM HanpsXXeHnem uUnan HanpsaxeHnem KoOMMyTauMOHHOIo mMmnynbca NoNoXuTenbHol NONAPHOCTU
C aMnanTyaHbIM (MaKCI/IMaI'IbeIM) 3HayeHuem U

4.1.2 YcTaHOBNEeHHble B4.1.1 pacCTOSIHUSA MOTYT 6bITb YMEHbLLUEHbI, eC/IN Ha pacrnpeaeneHne Hanpsxe-
HUSA (3NEeKTPUYECKOe NOoJie) UCTIbITYEMOI M30M1ALMN MOCTOPOHHUE MpeAMeThl BAUAIOT HE3HAUNTENIbHO, Hanpu-
Mep. NPV UCMbITaHUM BHYTPEHHel U30nAunn, HaxoAslelics B MeTa/l/IM4eckoli 060/104Ke, Npu UCMbITaHUU
BHeLUHel 1301Aunn NoA AOoXAEM U B APYrNX C/y4vasX, ec/iv 3To ykasaHo B HJ] Ha anekTpoobopyaosaHue oT-
AeNbHbIX BUAOB. [py ncnbITaHUN BHYTPEHHEW 1M30/18UMKn, HaxoAsulenca B MeTa/lIM4eckoli 0601ouke, fonyc-
KaeTCs yCTaHOBKa BO BHeLLHEel M301SUun Ha BPEMS UCMbITaHMA ChelnasibHbIX 9KPAHOB UAN KOPOHUPYOLMNX
YCTPOWCTB (ANCKN, OCTPUS, NPOBOJIOYHbIE CNUPaN 1 Apyrue npucnocobnieHus). lonyckaeTcs npoBoguThb re-
puoauyeckme n NpuemMo-cAaTtouUHble, a A1 06 bEeKTOB K/1accoB HanpshXxeHnsa 500 KB 1 Bbllle — Takxe TUMNoBble
MCMbITaHMA MPY PacCTOSAHMAX A0 MOCTOPOHHUX 3a3eMJIEHHbIX OKPYXatoLMX NpegMeToB, MeHbLUNX YCTaHOB-
NeHHbIX B 4.1.1.

4.1.3 VcnbiTaHns NMHeNHOM n3o1aumMm NpoBOAAT Ha onopax (MakeTax Ornop) COOTBETCTBYIOLLErO Kiacca
HanpshkeHus. MpoBoAa MHWI fOoNyCKaeTCs 3aMeHATb MakeTamu.

[nuHa npoBoja Ao/1KHA ObITb TaKOM, YTOGbI 6bI/IN UCK/IOYEHBI paspsadbl C KOHLOB NPOBOAAa Ha 0nopbl U
oKpyxatolme npegmMeTbl, HO He MeHee NOIyTOPHONM A/IMHbI TUPIAHABI U30MSTOPOB B KXY CTOPOHY OT rmp-
nangpl. Npy ANvHe NpoBOAa B KaXAyto CTOPOHY OT TMp/isHAbI, 60blueid, YeM TpoiiHasa AnvHa rmpnsHabl, 4
VCK/TIOHEHMA pa3psifoB C KOHLOB NPOBOAa 0MyCKaeTCs yCcTaHaBMBaTb Ha KOHLLaX NpoBoAa akpaHbl. Mpu anu-

5
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He rMpnsaHabl 60s1ee 4 M paccTosiHME 4,0 NOCTOPOHHMX 3a3eMJ/IEHHbIX NPeAMeTOB A0/1KHO O6bITb HE MeHee TPOiA-
HOW ANVHBI TMPASHAbI, & NP MEHbLUEW ANIMHE — HE MeHee MOJTyTOPHOW.

McnbITaHUsA 3/1€eMEHTOB JIMHENHOM N30N1AUUK KaK CaMOCTOATENIbHbIX U34e/ Ui NPOBOAAT B COOTBETCTBUMU
c TpeboBaHMaAMN H/ Ha aTn nspenus.

4.2 TpeboBaHMA K 06BbEKTY UCNbITAHUNA

4.2.1 WcnbiTaHna cnepyeT NpoBOAUTL Ha NOJIHOCTLIO COGPaHHOM 06bEKTE, KPOME C/lyyaeB, yKasaHHbIX
B4.2.8—4.2.13.

4.2.2 VcnblTaHua cnepyeTt NPoBOAUTL Ha 06beKTe, N30/ALUA KOTOPOro npoLuia TeXHOOMM4Yeckyro
06paboTKy, HOPMasIbHO NPUMEHSIEMYIO NPeANPUATUEM-U3TOTOBUTENEM ANA AAHHOTO 3/1eKTpoobopyaoBa-
HUS.

JononHutenbHble TEXHOIOTMYeCcKMe onepaunm npyu Heo6xoAMMOCTM MOTYT 6bITb YKa3aHbl B H/], Ha anek-
Tpoo6GopyAoBaHMe OTAebHbIX BUAOB.

4.2.3 MNepepg ncnblTaHWEM N30/IALUN B CyXOM COCTOSIHMM MOBEPXHOCTb M30/IMPYIOLLMX AeTasel, Haxoas-
LWMxcA B BO3Ayxe, AO/DKHA ObITh OUMLLEHa OT 3arpA3HeHNiA, a Npy UCNbITaHUN NOA A0XAEM — TakKXe OT XNPOB
(Hanpumep, NPOTUPKOM cnNUpTOoM nnu TpuHaTpuidgocdatom Na3P 04). AnsA NpOTUPKM MOBEPXHOCTU U301SALMU-
OHHbIX AeTasneil U3 OpraHMYeckux maTepuasioB peKoMeHayeTcs CnvpT.

4.2.4 VcnblTaHs U301ALMM ra30HaN0/IHEHHOro 060pyA0BaHUSA MPOBOAAT NPU MUHMMAa/IbHOW NAOTHOC-
TV N30/ISILNOHHOIO rasa, yCTaHOB/IeHHOW HJ, Ha ncnbiTyemoe anekTpoobopyaoBaHue.

MUVHVMaNbHOM NI0THOCTU COOTBETCTBYET MUHUMa/IbHOE AaB/ieHWe rasa Npy HOpMasibHOM TemnepaTy-
pe. paBHoI1 20 °C. Ecnu TemnepaTypa rasa Bo Bpems UCnbITaHUs oTnvaetcs ot 20 °C. To gaBsieHve rasa fos-
XHO 6bITb TakMM, 4TObbI 6bla obecrneyeHa MUHUMa/IbHAA NJIOTHOCTb.

[nsa aneraszoBoro o6opyAoBaHus gasseHve P3aerasa (MM cMecu ¢ 3n1erasom), npyM KOTOPOM NPOBOAAT
ncnbiTaHne, B AnanasoHax Temnepartypbl OT Hynsa A0 80 °C 1 abCcooTHOro AgaBneHns anerasa (cmecu) ot 0.3
no 0.8 MMa (ot 3 o 8 krc/cm2) wim M3bbITOYHOrO AaBneHua anerasa (cmecu) ot 0.2 go 0.7 MMa (oT 2 go
7 krc/cm2) onpegensatoT no popmyne

P =PaX+ 2,2 «10-A2P20+ *POX/- 20), 1)

roe Pa— paBneHne (M36bITOYHOE WM abCONKOTHOE) aserasa (CMecu) npu Temnepatype WCMbITaHWS,
MMa (krc/cm2);
P/@— HOpMMpPOBaHHOE MUHUMa/IbHOE AaBrieHue (M36bIToOYHOEe uvM abcotoTHoe) anerasa (cMmecu) npu
Temnepatype 20 °C, MMa (krc/cm2);
P0— HopmasnibHoe aTmocdepHoe gaBneHue. MMa (krc/cm2). npuHuMmaemoe paBHbiM 0.1 MIMa (1 krc/cm2);
t— Temnepartypa OKpyXalLero so3ayxa rnpu ncnboitaHun. *C.

MpumeyaHune — MNpy UCNLITAHAU U30NALUN FA30HANOSHEHHOTO 060PYAOBaHUA C aBTOMATUHYECKN NOAAEePXU-
BaeMbIM AaBNEHNEM ras3a NonpasKy K AAB/IEHWI0 HA TEMNEPATYpY rasa He BBOASAT.

4.2.5 TMpw ncnblTaHNM 3NEKTPUYECKON MPOYHOCTU N30ASLMU MeXAY KOHTakTaMm OAHOrO 1 TOr0 Xe Mosito-
ca raszoHanosIHeHHOro KOMMYTaLWOHHOrO annapara criegyeT, ecan 370 ykasaHo B H/L Ha 3Tu annapatbl, NPoun3-
BOAMTb UMKN onepaumini  «BKIHOYEHNE— OTK/IOUEHNE». LMKIbI «BK/IHOUYEHNE— OTK/IHOYEHME» 6G€3 TOKOBOW
HarpysKku BbIMNOJHAIOT HA HUXHEM npejesie Ha4a/IbHOro AaB/ieHus, MOC/ie Yero ycraHas/iMBaoT MUHUMa/IbHOE
pasneHve no 4.2.4. Yncno atux onepaumini ykasoisatoT B HJ, Ha annapartbl.

4.2.6 WM3onauuo KOMMYTaLMOHHbLIX annaparos, UMeloLWwunx gyroracsme, paboTatoLme B BO34yxe kame-
pbl U3 N30/IMPYIOLWEro Matepmnana, BHyTPEHHME NOBEPXHOCTN KOTOPbIX B MPOLecce raweHus gyrm CTaHoBATCA
npoBOAAWMMUY, CeayeT UCNbITbIBaTb NPUIOKEHNEM OLHOMWHYTHOIO UCMbITATE/IbHOrO HanpsXeHns npu 3a-
MKHYTOM HakoOpOTKO NMPOMEeXyTKe ayroracsileli Kamepbl W Npu 371EKTPUYECKOM COeANHEHUN MeTan/Inyeckmnx
KpenexHbIX 3/1IEMEHTOB Ayroracsiieli kKamepbl C COOTBETCTBYIOLLEN TOKONPOBOASALLEN YacTbIO.

4.2.7 VcnblTaHns NpoBOAAT MNOC/e TOro, Kak UCMbITyeMblli 06 beKT AOCTUTHET TeMnepaTypbl OKpyXato-
el cpedibl, ecnu apyrue TpeboBaHWS K BHYTPEHHeEN n3onsaumn He yctaHoBneHbl H Ha anekTpoobopypaosa-
HVe faHHOoro Buaa.

[onyckaeTcsa NpPoBOAUTbL MCMbITaHME BHELLHEN M30nauMM nNpyu TemnepaTtype o6bekTa, npesblwatoLLel
TemnepaTypy OKpyXatwueli cpeabl, HO Haxogsawelica B gnanasoHe ot 10 “C go 40 “C, ecnm 3To 0o6CTOSA-
Te/IbCTBO HE CHUXAeT 3/1eKTPUYECKNE XapaKTEPUCTUKN UCTIbITYEeMOro o6bekTa.

* 3HaK «nc» CTaBUTCA, Korga onpegensioT 136bITOYHOE [aBneHne, 3HaK «MUHYC» — Korga onpegensioT abco-
NKTHOE AaBsieHne.
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4.2.8 [lonyckaeTcs NPOBOAMTL UCMbITaHWe BHELWHEN N3018LMM Ha MakeTax Uin He NOMIHOCTbIo coBpaH-
HOM 06bekTe 6e3 YCTaHOBKM YacTell 3/1eKTPo060opyA0BaHNS, He B/IMSAIOWMX HA 3/1IEKTPUYECKYIO NMPOYHOCTb
BHELUHEel M3015aumMK, a TakKe Ha MakeTaxX C YCU/IeHHOW BHYTPEHHel n3onaunein, Hanpumep Ha KoHAeHcaTope
CBS3U C YMEHbLUEHHOVM eMKOCTbIO, HO C YCU/IEHHOW BHYTPEHHel nsonsaunen.

Mpu ncnbITaHMM BHELHEe N30NAUUN 31eKTPOo6opyA0BaHNA NOA AOXAEM HA MakeTaX Wi He NOSIHOC-
Tblo COBpaHHbIX 06 beKTax AO/HKHA bbITb COG/II0AeHA TaKXKe NAEHTUYHOCTb YC/TOBUI NCMbITaHNS, OTHOCALLMXCS
K HenocpeacTBEHHOMY CMayYnBaHUIO AOXAEM OTAENbHbIX YacTell MakeTa MU NOSIHOCTbI0 COBPAaHHOroO 06BbEKTA U
CTeKaH1o BOAbI C OAHUX YacTel Ha apyrue.

[Ana TpaHcopMaToOpPOB TOKa W HaNpPsXeHUs € N3onupyrowmnm (Hanpumep, haptopoBbIM) KOXYXOM, Y KO-
TOPOro BHYTPEHHSASA U30/SALMS UCMbITaHa OTAENbHO, AOMNYCKAETCS NPOBEAEHNE UCMNbITaHW BHELWWHEN n30ns-
UMM Ha MakeTe, eCNM U3MEPEHUEM MpU MOHMWKEHHOM HarnpsXXeHUM MnokasaHo, 4YTO pacnpegeneHus
Hanps>XXeHUsi N0 NMOBEPXHOCTU U30/IMPYIOLLErO KOXyxa TpaHcdopmaropa U MakeTa ero BHelHel n3onaumm
Mexay Co60i NpakTUYeckn He pasnmyaroTcs.

4.2.9 [lonyckaeTcs NPOBOAUTb UCMNbITaHME BHYTPEHHE n3onsaumm o6bekTa 6e3 ycTaHOBKM YacTel unm c
3aMeHOW APYrMMM YacTSMKU, eC/I 3TO HE MOXET NOB/IMATbL Ha 3/1IEKTPUYECKYHO0 MPOYHOCTb UCNbITYEMOW N30/4-
L.

[onyckaeTcsi NPOBOAUTBL UCMbITAHWSA BHYTPEHHeM N30a5LMmM 3/1eKTpoobopyA0BaHmMs, akTBHas YacTb KO-
TOPOro Haxo4MTCA B MeTa/l/INYECKOM 6ake, C MHBEHTapHbIMU BBOAAMU, He NoaiexalimMmm ycTaHOBKe Npu 3Ke-
nayaTtauum Ha faHHOM 3N1eKTpoo6opyaoBaHUK. Mpu 3TOM UHBEHTapPHbI BBOA 40/1KEH ObITb M3rOTOB/EH MO
TeMm Xe yepTexam, YTO BBOA TpaHcopmarTopa, peakTopa 1 BbIK/llouaTesis, 1 MOXET OT/INYaTbCs NOBbILLEHHO
3NEeKTPMYEeCcKol MPOYHOCTLIO N30AuUN. [lonyckaeTcs 3aMeHa UHBEHTApHOro BBOAA B C/lyvae ero nospexge-
HUA.

JonyckaeTca NpoBOAUTbL NeEpPUOAUNYECKNE N NPUEMO-CAATOYHbIE NCMNbITaHNSA annapaTtosB 6e3 Hano/IHeHNUA
X 6aKoB WM pe3epByapoB Macs/ioM WUv APYroi n3onupytoLein cpedon, a Takxke ¢ onyLweHHbIMY 6akamun nnm
6e3 6akoB, ec/iv Npu NPoBeAeHNN TUMOBOrO UCNbITaHMSA annapara 4aHHOro TMna yCTaHOB/IeHO, YTO U301Auus
6e3 3ano/IHNTEeNS BblAEPXMBAET UCMbITATE/IbHOE HaNPSXeHWe 1 YTO AaHHOE UCMbITaHNE 3KBUBAIEHTHO UCbI-
TaHUIo MOJIHOCTbLIO COBPaHHOro annapara.

4.2.10 [onyckaeTcs NpoBOANTb TUMNOBbLIE Y NEPUOANYECKNE UCTIbITAHUA 3/1EKTPO06OPYAO0BaHMSA Ha OA-
HOM 3/71IeMeHTe MoJitoca UM NO3NEMEHTHO B CliefyoWmX cnyyasx.

Ha ogHOM 3anemeHTe nostca KOMMYTaUMOHHOrO annapaTta NpoBOAAT:

- TUNOBbIE UCMbITAHUA U30NALUNN MeXAY Pa3OMKHYTbIMM KOHTakTamu annapaToB K/acca HanpskeHus
500 kB v Bblwwe nog aoxaem, ecnv npegsaputenibHbIMU UCCNef0oBaHNAMM Ha annapaTte 60s1ee HA3KOro Kiiacca
HanpsXXeHUsi YCTaHOB/IEHO, YTO TakKMe WCMbITaHWUA 3KBUBAIEHTHbI MCMNbITAHUSAM MOMHOCTLIO COBPaHHOro
nosntoca:

- nepuoanyeckne UCNbITaHUS N30NALUN MeXAy PasOMKHYTbIMW KOHTakTaMn B CyXOM COCTOSIHUU W Nog,
AOXAEM;

- TUMNOBbIE U Nepnoanyeckne NCnbITaHUs N30/1ALUU OTHOCUTE/TIBHO 3EM/IN annapaTtoB K/1acCoB Hanpsxe-
HMNA 330 KB 1 Bblle B CyXOM COCTOSSHUM U NOJ, O0XAEM.

YKa3aHHble UCMbITaHUA A0NyCcKaeTcsa NPOBOAUTL MPW YCNOBWUW, YTO MOJIKOC annapara COCTOUT U3 He-
CKOJIbKUX OANHAKOBbIX 3/IEMEHTOB: KOHCTPYKTUBHO 3aKOHUYEHHbIX N30/1LUNOHHbIX ONOPHbIX KOSTOHH WA noase-
COK. Ha KaX[0W U3 KOTOPbIX pacnofioXxeHbl OAUH NN HECKOMIbKO MoAyseli AyroracutenbHOW kamepbl.

McnbiTatenbHOE HanpsXeHve O19 U30M8UMN MexXay PasOMKHYTbIMW KOHTakTamu 3fieMeHTa nosntca B
CYXOM COCTOSIHUM W/ MO, AOXAEM YCTaHaBNUBaKOT NpeaBapuTesibHbIMU NCCef0BaHNAMU pacnpeneneHmns
HanpsXeHNs Ha NO/IHOCTLIO CO6pPaHHOM MOJKOCe annapaTa WA Ha 9KBUBaJIEHTHOW MOZenu nostoca c yueTtom
npefenbHO BO3MOXHOM HEpPaBHOMEPHOCTU. [pun 3TOM 3a UCNbITaTesIbHOE HanpsXXeHne U30AAUUn Mexay KOH-
TakTaMy asieMeHTa NPUHUMAaKOT HaMBOobLLYIO AOJTH0 MOTHOrO UCMbITATENNbHOIO HaMNPSKeHUS MeXy KOHTakTa-
MW. OnpefefieHHyl0 C Yy4YeTOM HepaBHOMEPHOCTU pacrnpefesieHuss UCMNbITaTteNIbHOro HanpsikeHus no
3afnieMeHTaMm; ecnm aTa J0NS cocTaBnseT MeHblue 110 % 3HayeHus, NolyYeHHOro AesleHWeM MOJIHOTo UCNbITa-
Te/IbHOr0 HanpsHKeHUs Ha YNCO 3/IEMEHTOB, TO €e NPUHUMAaIOT paBHOM 110 % yKa3aHHOrO 3HaYeHUs.

MoafieMeHTHO fonyckaeTcsi NPOBOAWTL TUMOBbIE N NEPUOANYECKME UCMbITaHNS BHYTPEHHEN n3onauum
penuteneii HanpsXXeHWs eMKOCTHbIX TPaHCOPMaTOPOB HaMNPSXEHUS, KOHAEHCATOPOB CBA3M N NX BHELUHeN
M30M5AUNN B CYXOM COCTOSIHUW. McnbiTaTeNbHOe HanpsXXeHue afieMeHTa ycTaHaBMBalOT pacyeToM ans cny-
yas npegenibHO BO3MOXHOI HepaBHOMEPHOCTU pacnpefesieHns HanpsHKeHUs no 3sieMeHTaM Mpu HOPMUPO-
BaHHOM [OMNYyCKe Ha OTK/IOHEeHMe [AeACTBUTENIbHOro 3HayYeHWs eMKOCTU 3/1EMEHTOB OT HOMWHa/IbHOro
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3HayeHus. Mpu HaIMUMKM Ha BEepXHEM 3/1IEMEHTEe aKpaHa c/ieqyeT UCTbITaTb Ha MakeTe BO3AYLHbIV NPOMexy-
TOK MEXAY 9KPaHOM 1 3a3eMJ/IeHHbIMW YacTAaMK.

MoaneMeHTHO JOMNycKaeTcs NPOBOANUTL TUMOBbLIE U NEPUOANYECKNE UCTbITAHUS BHYTPEHHEW M30Ms8umun
KackafHbIX TPaHC(OPMaTOPOB TOKA U HaNpPsiKeHUs ¢ papdopoBbIM KOXYXOM. McnbiTatesibHoe HanpsixeHue,
npuvKnagbiBaeMoe K 3/1eMEHTY KackagHoro TpaHcopmatopa TokKa Uu HanpsikeHus, 4O/MKHO 6bITb YCTaHOB-
JIeHO NpeanpuUaTUEM-U3TOTOBUTENIEM B COOTBETCTBMUN C M3MEPEHHbIM MPU NOHWKEHHOM HanpsKeHWn pacnpe-
AeneHreM HanpskeHus Mo afieMeHTam cob6paHHOro TpaHcdopmaropa.

4.2.11 [JonyckaeTcsi NPOBOANUTL NPUEMO-CAATOUHbIE UCTbITAHUSI MO3/IEMEHTHO U (UK) MO OTAENbHBIM
N30IMPYIOLLMM YACTSM B CNEAYIOLMX CyYasX.

KackagHble TpaHCHOpMaTOpbl TOKA U HAMpPsXXeHUs!, Ae/IMTEeNN HanNpsXXeHNss eMKOCTHbIX TpaHcopmaTto-
POB HaNpPsHXeHUs!, KOHAEHCATOPbI CBA3M UCMbLITLIBAIOT NO3/IEMEHTHO.

KpynHora6aputHble, OTNpasisemMble ¢ NPeanpuaTUa-U3roToBuUTeNIss B He NOMHOCTLIO CO6paHHOM BuUae
BbIK/tOYATENN, OTAENINTENN C BHYTPEHHEW ra3oBoi N30MsuMeli U BbIKNHOYaTeIM Harpy3ku UCNbITbIBAIOT No3e-
MEHTHO W MO OTAE/NbHbLIM U30NNPYIOLUM HaCTSIM:

- UCMbITbIBAIOT OTAE/bHbIE MOAYNM (Pa3pbiBbl) U OTAE/bHbLIE N30/IMPYIOLWNE HaCTU WU UX YUHacTKu (U30-
NATOPbI. TAMN, BO34YX0BOAbI UT. A1.), @ TakXe NPOBEPSItOT COOTBETCTBME OCHOBHbIX U30/ISILMOHHbIX PACCTOAHWIA
yeprexam;

- pa3beavHUTENN, OTAE/IUTENN C BUAUMbBIM NMPOMEXYTKOM MEXy KOHTaKTaMu, KOpoTKO3aMblKaTesin. 3a-
3eMIUTENN. pa3beauHAIoLME BbIK/TOUATENIN HArPY3KU, NPeSOXPaHUTENN, LUNHHbIE OMOPbI UCTbITLIBAIOT MO OT-
OeNbHBbIM - U30NMPYIOLLUM  HacTM WM MX  ydyacTkam, a Takke MpOBepsitoT COOTBETCTBME OCHOBHbIX
N30/IAILMOHHbBIX PACCTOSHWI YepTexam.

VcnbiTatesibHble HANPSHKEHUSI NPU UCTILITAHUN 3N1EMEHTOB, OTAE/IbHbIX U30NNPYIOWNX YacTel M ux
YUYacTKOB [JO/KHbl 6bITb YCTaHOBMEHbI NPeANpUATUEM-U3TOTOBUTENIEM B COOTBETCTBUU C pacnpeesieHnem
HanpsKeHUs, onpeaeseHHbIM Ha NOJIHOCTLIO CO6PaHHOM 06LEKTE, C YYETOM HOPMUPOBAHHbLIX A0MYCKOB Ha OT-
K/IOHEHWEe AeNCTBMTENIbHOIO 3HAYeHUsi NapamMeTPOB 3/IEMEHTOB OT UX HOMUHA/ILHOTO 3HaueHus. Mpy onpeae-
NIeHMN UCNbITaTeNIbHOrO HaNPsXeHUsi MoAyNnsi (pPaspbiBa) 418 U30NALMU MEXAY PAa3OMKHYTbIMY KOHTaKTaMm
Heo6X04MMO yunTbiBaTh Tpe60BaHms 4.2.10. MNMpy MOAYNbHOM KOHCTPYKUMM BbIK/IKOUATENS UCMbITATE/IbHOE Ha-
npskeHne Ha paspbiBe NPUHUMAOT HAUGONbLLINMM AJ19 AAHHOW KOHCTPYKLMU MOAY/S.

MpumeyaHue — [lonyckaeTcs He NPOBOAUTL WCMbITAHUS 3/1IEMEHTOB OMOPHOA U NPOAONLHON M30NALUN B
BUAE KEPAMUYECKNX OMOPHO-CTEPXHEBBIX U30/IATOPOB M MOKPbILLEK.

4.2.12 VcnbiTaHWe BHeLIHEeR n3on5umm 371eKTpoo60pyA0BaHNS, MMEIOLWErO OCHOBHbIE aKTMBHbIE YacTHy,
pacnosioXeHHble B METaU1/IMHECKOW 060/104Ke U MpUCoeANHSEMbIe Yepe3 CaMOCTOSTe/IbHbIE BBOAbI, fOMNyCKa-
eTCA 3aMeHsATb pa3fe/ibHbIMU UCMbITAaHUAMN BBOAOB U BO3AYLUHbLIX U30/IALNOHHbIX MPOMEXYTKOB.

BBOAbI AO/MKHBI 6bITb UCMbITaHbI C y4eTOM TpeboBaHuin 4.2.13.

Bo3ayluHble N30NALNOHHBbIE NMPOMEXYTKN UCTbITbIBAIOT HA MakKeTe 000/I04KMN NN ee KPbILWKe, Ha KOTO-
pbIX yCTaHaBMNMBaOT BBOAb! 1 BbICTyNarolMe YacTu (Hanpumep, paclumpuTenb, BbIX/I0MHYIO TPy6y, aKpaHbl).
PacnonoxeHve BBOAOB 1 BbICTYNaLWMX YaCTEN Ha MakeTe JO/HKHO NMBG0 COOTBETCTBOBATb AeliCTBUTE IbHO-
MY MX PacrosioXeHUIo /15 3/1eKTPO06opyA0BaHMsS AaHHOro Tuna, Mbo coyeTaHme POpMbl U PaCnosIoXKeHNS
yacTeli U N30/IALNOHHBLIX PACCTOSHWNIA, NP KOTOPOM U30MSLMOHHbIE MPOMEXYTKA UMEIOT HauMeHbLLYIO 3/1eK-
TPUYECKYH0 NPOYHOCTb, AO/MKHbI COOTBETCTBOBaTbL Hanbosnee He61aronpuUATHOMY CoYeTaHuo ANA aHanormy-
HOro 3/1eKTPoo6opyAOBaHNA AAHHOIO Knacca HanpshkeHus. B nocregHem cny4vae pesysbTaTbl UCMbITaHUA
[onyckKaeTcsi pacnpocTpaHATb Ha 3/1eKTpoobopyAoBaHne Apyrvx TUMOB AaHHOro BMAA OAHOrO U TOro xe
Knacca HanpsixeHus.

McnbiTaHve BO3AYLWHbIX U30/IALMOHHBIX NMPOMEXYTKOB 3/1eKTPO060pPYA0BaHNA AOMNYCKaeTCsa He NpoBO-
OUTb. €CNN OHW BbIGPaHbl A1 3/1eKTPO060opyA0BaHNS AaHHOIO TUMNa Ha OCHOBE crneuuasibHbIX UCcefoBaHni
M C yYeTOM HOPMMPOBAaHHbIX OMNYCKOB Ha MPOnU3BOACTBEHHbIE OTK/IOHEHUSA.

4.2.13 [onyckaeTcs NpoBOAUTL UCMbITaHWE 3/1eMeHTa 3/1eKTPo060opyA0BaHNA, Hanpumep BBOAA, OT-
OeNbHO OT 3/1eKTPO06OPYA0BaHNSA, B KOTOPOM OH MPUMEHEH, NPY 3TOM ero pacnosioXeHne no OTHOLWEHUNIO K
3a3eMJ/IeEHHbIM NMOBEPXHOCTAM, a Takke (hopmy 1 pa3mMepbl HAPYXXHbIX TOKOBEAYLINX YacTel ykasbiBaloT B H/,
Ha anekTpoobopyaoBaHue OTAesIbHbIX BUAOB. He gonyckaeTcs 3aMeHATb UCMbITaHWe BBOAOB UCMbITAHUEM
oTAe/IbHO haptOpPOBbLIX MOKPbILLEK.

4.3 ATmocepHble ycnosusa

4.3.1 HopMabHble aTMOCHEPHbIE YC/TOBUSA UCMbITAHWIA 3N1EKTPUYECKO NPOYHOCTU U30NSALMM:

- Temnepartypa Bo3gyxa 0— 20 °C;
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- aTMocdepHoe gaBneHne PO— 101.3 kMa (1013 mb6ap nam 760 Mm pT. CT.);
- abcontoTHas BMaxHoCcTb Bo3gyxa h0— 11 r/cm3.

NMpumeyaHune — MNpubopbl, aBTOMATUUYECKMU KOPPEKTUPYIOLME AaBeHne [0 YPOBHA MOpsi, ABNAOTCA HeNnpu-
TOAHBIMM U UX He C/IeAyeT UCMO/b30BaTh.

4.3.2 BnaXHOCTb N3MepPSAIOT C NOrpeLHOCTbIo He 601ee 1 T/M3. AGCOIOTHYO B/I2XXHOCTb BO34yXxa onpe-
AensioT ¢ NoOMOLLbI0 NprMbopa, HenocpeACTBEHHO M3MepSIoLLEero 3TOT napaMeTp U Mo NokasaHusM CyXoro 1
B/12XXHOr0 TEPMOMETPOB NCUXPOMETPA COrNacHO PUCYHKY 2.

NMpumevyaHune 1— Temnepatypy Cyxoro u BAAXHOIO TEPMOMETPOB C/efyeT OnpeAensTb C TOYHOCTbIO A0
1eC.

MpumeuyaHune 2— Mpu UCNbITAHUAX HA OTKPLITOM BO3AYyXe MpU OTpuULaTeNbHON TemnepaTtype aGConoTHY0
BMIQXHOCTb BO34YyXa MOXHO ONpesensTs 4pyruMu cnoco6amu, 06ecneymBaiolL My yka3aHHy TOUHOCTb. JlonyckaeTcs nuc-
no/ib30BaTh faHHble MECTHOIo rMApPOMEeTEOLEHTPA.

TeMnepaType Cyxoro TepMoveTpa
(okpyxatoLLeii cpegpl) "C

PucyHok 2 — OnpefieneHvne abCcoMOTHON BNaXHOCTV Bo3gyxa /1Mo nokasaHusM CyXoro
1 BNI@XHOr0 TEPMOMETPOB

4.3.3 [nsa onpefeneHns abcotoTHOM BNaXHOCTU BO34yXa MOTyT 6bITb TaKXE UCMO/b30BaHbl U3Mepe-
HUS OTHOCUTE/TbHOWM BNAXHOCTU 1 TeMnepaTypbl OKpyxatowein cpedbl. CBsA3b Mexay abCoMoTHOW 1 OTHOCK-
Te/IbHOW BNaXHOCTbIO BO3ayXa 3ajaetcs hopMysioi

176<
6.11 * e 243-'

" 0.4615 x(273 + 1)

rae h — abcosoTHasA BNaXHOCTb BO3Ayxa, rm3;
R — OTHOcUTeNbHaaA BNaxHOCTb Bo3ayxa. %;
t— Temnepartypa okpyxatoLiei cpeapl. °C.
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4.3.4 ATmocchepHOe aaBrieHMe cnepyet U3MepsiTb C MOrpeLHoCcTbio He 6oniee yem 2 rlMa (2 mbap,
1.5 wmwm prt. cT.).

4.3.5 WcnbITaHne n3onsaummn B NOMeLLEHNN PEKOMEHAYETCA NPOBOAUTL MPY TEMMepaType OKpyXaroLLero
Bo3ayxa ot 10 °C go 40 °C. VicnbiTaHMe BHELLHEN N30/18UMN B CYXOM COCTOSSHUM crieayeT NpoBOAUTb Npu TeM-
nepatype He Hmxe muHyc 10 BC.

Ecnu ncnbiTyemblilt 06beKT. Hanpumep, TpaHCOopMaTop TOKa, BCTpamBaeMblli B TOKONPOBOS, pa3melLleH-
HbIA B KOXYyXe, NpeAHa3HayeH AN1a paboTbl Npy BepxHeM paboyem 3HaYeHUM TeMnepaTypbl OKpPYXXatoLero Bo3-
nyxa Bbiwe 45 °C. To foNycKaeTca UCNbITbIBaTb €ro N30/15LMI0 NPU BEPXHEM paboyem 3HaYeHUn Temnepartypbl.
Mpwn aTOM NpY BBEAEHUN MOMPaBO4YHbLIX KOIMMPULMEHTOB K UCMbITaTe/IbHbIM HanpsXeHUsam no n. 4.4 s coopmy-
ne (7) BTOpoi coMHOXUTeNb 293/(273 ¢ t) NPUHMMAIOT paBHbIM eAUHULE.

McnbiTaHne BHeLWHel N30n5aumMm B CyXoM COCTOSSHUM NPOBOAAT NPY OTHOCUTENbHOM BNAXHOCTU He 6onee
80%.

MpumMmeyaHune — HaoTKpbITbIX NAOWAAKaX AONYyCKAETCA NPOBEAEHME UCMbITAHWUA NPU TemnepaType OKpyXato-
wiero Bosgyxa ot MuHyc 20 go natoc 40 ‘C 1 oTHOCUTENbLHOM BNaxHoCTN 6onee 80%. VcnbiTaHWa Ha OTKPbITbIX NoWwagkax
cnepyeT NpPoBOAWUTL NpW OTCYTCTBUU OCAAKOB B BUAE A0XAS, TyMaHa, CHera, a Takke pocbl Ha NOBEPXHOCTU UCMbITYEeMO
n3onauuu.

4.4 TonpaBo4Hble KO3(P(PUUNEHTbI Ha aTMOCHEpPHbIE YC/TOBUS

4.4.1 3nekTpuyeckasi NPOYHOCTb BHELLHeR N308Uun 3aBUCUT OT aTMOCHEepHbIX ycnoBuii. O6bIYHO pas-
psAHblE HANPSHKEHUS BO3AYLUHbLIX MPOMEXYTKOB YBE/IMUMBAIOTCS C POCTOM M/IOTHOCTU BO34yXa UM €ro Briax-
HocTU. OAHAKO, €ec/iM OTHOCUTE/IbHAs BMIAKHOCTb BO34yxa NpeBbllwaeT npuMepHo 80 %, paspsiaHoe
HanpshkeHne CTaHOBUTCS HeCTabW/1bHbIM, OCOBGEHHO MpPY NEPeKPbITUAX MO NOBEPXHOCTU TBEPAON U30NALUN.

4.4.2 TIpy UCMbITAHUW BHELLIHEN U301AUMN NPU aTMOCHEPHbBIX YC/IOBUSX, OT/IMYAIOLMXCS OT HOPMasib-
HbIX M0 4.3.1. UCMbITATe/IbHbIE, BblAEPXUBaeMble Y paspsaaHble HaNPsKeHNs A0/HKHbI 6bITb NPUBEAEHBLI K HOP-
Ma/ibHbIM aTMOCEPHbLIM YC/IOBUSIM.

McnbiTaTtesibHOe HanpshkeHne U*,. NpuKIaabiBaeMoe K 06bEKTY, AO/MKHO 6biTb PABHO HOPMUPOBAHHOMY
ncnbITaTe/IbHOMY HanpPsHKeHNo 1/H) YMHOXEHHOMY Ha KoadmumneHT npruBegeHns K

Um-yx-*- @

Bbigepxusaemoe (paspsigHoe) HanpsbkeHne Ua0 (LU*,). npuBefeHHOe K HOpMasibHbIM arMocepHbIM
YCNOBUSIM, AO/MKHO 6bITb PABHO U3MOPEHHOMY Mpu UchbITaHuaX UBJ(UD), AenieHHOMY Ha KO3dhULMEeHT npu-
BeAeHua K:

U =u'n (3)
U =N . (4)
U* K

KoadhhunumeHT npuBeseHust K paBeH Npon3BeeHno ABYX NONPaBOYHbIX KOI(PULNEHTOB:
K=K,K2 (5)
raoe K, — nonpaBoYHbI KOIULMEHT Ha NI0THOCTL Bo3ayxa (Mo 4.4.3);
K2 — nonpaBouHbI KO3(h(PULNEHT Ha BNaXHOCTbL Bo3ayxa (no 4.4.4).

MpumeyaHue — MNpU UCILITAHAN N30NALUN NOL [OXAEM, & TAKXKE a YCNIOBUAX 3arPA3HEHUS 1 YBIAXHEHWSI MO-
nNpaBOYHbIA KO3 PUNLMEHT Ha BNaxHoCTb Bo3gyxa Kr- 1.

4.4.3 TlonpaBoYHbIi KO3PULMEHT Ha NIOTHOCTL BO34yXa OonpeaenstoT no popmyne
K, =S". (6)
rae T — nokasatesib cteneHun (no 4.4.5);
i — OTHOCUTeNbHas NJIOTHOCTbL BO3A4yXa NMpu UCMbITaHWUKW, onpeensiemas no opmyre

2 P 203

T PO'273 +1° ™

rae P — armocdiepHoe gaBrieHne npu UCNbITaHUW, BbIPaXKEHHOE B TEX Xe efuHuLax, YTo U1 HOPMasibHOe aT-
mocdepHoe gaBrieHue PO;
t— Temnepartypa Bo3gyxa npu ucrbitaHuu, °C.
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4.4.4 TlonpaBOYHbIV KO3 PULNEHT HA BNXXHOCTb BO3Ayxa onpeaenstoT no copmyne
K2 = kw, (8)

rae iv— nokasatesib cteneHu (no 4.4.5);
K — BCMoOMoOraTtesibHbIii NapamMeTp, 3aBUCALLNI OT BUAA UCMbITATENIbHOIO HaNPSXXEHUSA U OTHOLWEHUS ab-
COJIIOTHOI B/IXXHOCTU BO3AyXa Npv UCMbITaHNM h K OTHOCUTENbHOW MNI0THOCTU BO3A4yXa a 3HayveHue
napameTpa K onpegenstoT No pUCYHKy 3.

B grnanasoHe 3HauyeHuii oTHoweHna MSoT 1 o 15 3HavyeHMe napameTpa AonycKaeTcs onpenenaTb no
hopmynam:
ON8 NMMY/IbCHOrO HanpshxeHns

K= 1+0 "[r I]l: 9)

AN NepeMEeHHOro HarpshxeHust

kK= 1+0 (10)
wl2[ 1”

AN1A NOCTOAHHOIo HanpsXxeHuna
K= 1+0.014 ~ - 11¢- 0.00022|'--11) . (11)

MpumeuyaHune — dopmyna (9) ANA UMNYNLCHOTO HAMpPSXKEHUSI BbIBEAEHA HA OCHOBE 3KCMEPUMEHTAsbHbIX
[aHHbIX 4151 HANPsHXKeHWii TPO30BOr0 MMMNYbCa NOMOXUTENLHO NONSAPHOCTU. 3Ta hOpMya TakkKe NPUMEHUMA U As Ha-
NPSHKEHNSI TPO30BOT0 UMMY/IbCA OTPULATE IBHOM MOSIPHOCTY M HAMPSXKEHSI KOMMYTALMOHHOTO MMIY/IbCa 06enx NospHOC-

Tel.
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4.45 Mokasatenu cTeneHy T U W A5 MONPaBOYHbIX KO3 MULMEHTOB Ha aTMOCHEPHbIE YC/I0BUS, 3aBU-
cAWMX OT BUAA paspsifa v HanpsKeHus, 4/IMHbI U JOPMbl Pa3pAaaHOro NPOMeXyTKa, aTMOCHepHbIX YCI0BUiA,
MOryT 6bITb ONpeaesieHbl NO PUCYHKY 4 C UCMONb30BaHMEM NapaMeTpa ¢, onpeaesnsieMoro no hopmMyne

9= " (12)
L 500m6-K

rae L— AnvHa MUHMManbHOroO paspsagHoro NpomMexyTka Ha UCMNbITYeMOM OObekTe, M;
U— 50 %-Hoe paspsagHoe wan oxugaemoe paspsgHoe HanpshkeHue (KB) wan. korga oHM Hen3BecCTHbI,
1,1 wcnbiTatenbHOro HanpsikeHus (5 Kk — no 4.4.3 n 4.4.4).
3aBUCMMOCTM NOKa3aTtesieit CTeneHn T U w OT napameTpa . NoslyyYeHHble U3 AaHHbIX Tabnvubl 1. npuse-
[eHbl Ha pucyHKax 4a 1 46.

Ta6nuya 1— 3HayeHus nokasatesnei cteneHn T AN1A NONPaABOYHOTO KOI(PdULMEHTa Ha NIOTHOCTL BO3AyXa U W
NS NONpaBoYHOro KO3 uLMeHTa Ha BNaXHOCTb BO3fyXa B 3aBUCMMOCTU OT napameTpa q

a T W
<0.2 0 0
0.2 80 1.0 q{qg- 0.2J/0.8 g[g - 0.2).'0.8
1.0p0 1.2 1.0 1.0
1.2p00 2.0 1.0 (2.2- OH2.0- pY0.8
>20 1.0 0
T \%2
A |
PucyHok 4a — 3HayeHusa nokasaTens cTeneHu T PucyHOK 46 — 3HaueHuWsa nokasatensi CTENEHN iv
0018 NONPaBOYHOro KoaguruymeHTa Ha NAOTHOCTb AN51 NONPaBOYHOro KoahumuymeHTa Ha BNaXHOCTb
BO3/lyXa B 3aBMCMMOCTM OT napametpa q BO3/lyXa B 3aBMCMMOCTM OT napameTpa q

4.4.6 TMpoTuBOpeuMBble TPEGOBAHUSA NPU UCTLITAHUN BHYTPEHHER 1 BHewWHel n3onsaymum

MOCKOJIbKY YPOBHU BblAePXMBAEMbIX HaMPSHKEHU HOPMUPOBaHbI MPUMEHUTENIbHO K CTaH4aPTHLIM aT-
MOCPEPHbLIM YC/TIOBUSIM, TO MPU BBEAEHMUN MOMNPaBOK HA aTMOCHEpPHbIe YC0BUS (06YC/IOB/IEHHBIX OTINUMEM
aTMocdepHbIX YCNOBUMA NPU UCMbITAHUM OT CTaHAAPTHBIX) MOXeT BO3HVKHYTb CUTyaLus, KOraa Bblaepxvsae-
MOe HarnpsikeHne BHYTPEHHEel U30M5UMN OKaXXeTCA 3aMeTHO Bblle BblAEPXKMBAEMOrO HaMpsXXeHUs1 BHELWHe
N30N5LUN.

B Takux criydasix He06Xo04UMO NPUHUMATL Mepbl A1 NOBbILEHUS BbIAEPXMBAEMOr0 HaMpPsHKeHUsI BHeL-
Hel M30NsunKn, YTo6bl 06eCneUnTb NPOBEAEHME UCTbITAHUI BHYTPEHHER U30M5UUY HOPMUPOBAaHHBLIM Hanpsi-
XEHMEM. STV Mepbl AO/MKHbI 6biTb OTPAXEHbI B COOTBETCTBYIOWMX H/, HA OTAeNbHble BUAbl 060pyA0BaHNS 1
MOTYT BK/THOUaTb NOrPYXXEHWE BHELLHEN U30MSUMK B XUAKMNE ANINEKTPUKN WU CKaTbIe rasbl.
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4.5 YcnoBus npu UCNbITaHUU N30NALUN NOA [OXAEM

WcnbiTaHna nog Aoxaem npegHasHaveHbl /19 OLEeHKN BANAHNA eCTECTBEHHOIO AOXAA Ha 3N1eKTpuyec-
Kyt MPOYHOCTb BHELUHEl n3onsaumu.

4.5.1 WcnbITyeMmblii 06beKT fO/KEH BbITb YCTaHOB/IEH B paboyee NOMNOXEHME U HA HEro A0/DKeH najaTb
paBHOMEPHbIN A0X/Ab KanesibHOW CTPYKTYpPbl NOA YI/1I0M NPUMEPHO 45° K ropu3oHTaun. 30Ha AelicTBUS J0XAA
[0J1XHA MOSTHOCTLIO NepeKpbIBaTb UCTbITYEMbIA 06 EKT.

MpumevyaHue 1— Ecnm B paboyem NoMOXeEHUN 06BbEKTA €r0 OCb CUMMETPUN He BEpTUKasbHa, TO JO/IKHbI
6bITb MPOBEAEHbLI UCNbITAHUA NPY ABYX HaNpaBNEHUAX AOXAS OTHOCUTENIbHO O6bekTa:

- NPV NajeHun AOXAS Ha HAKNOHHbI 06BHEKT B HanpasieHun, napansiesibHoM BepTUKasibHOM NI0CKOCTH, NPOXoas-
el yepes ocb CMMMeTPUN 06BbEKTa.

- B Hanpas/eHUN, NepneHAnKyNApHOM K 3TOl NI0CKOCTU.

NMpumevyaHue 2— Ecnn aaHHblii 06bEKT MMEET HECKONbKO paboynx NoMOXEHUNA, TO UCNbITaHKWe NOA A0XAEM
fonyckaeTcs NPoOBOAUTL TOMbKO AN OAHOTO MOJSIOKEHUS 06bekTa, COOTBETCTBYHLLEr0 HauGosiee HU3KOMY 3HAYEHWHO
3/1eKTPUYECKO NPOYHOCTU NpY UCMbITAHUU NOZ AOXAEM.

4.5.2 VcnbiTaHne M30MsUUn NoA AOXAEM CreAyeT NPOBOANTL NpY cO6I0AEHNN HOPMUPOBAHHbIX YC/10-
B4 B YaCTW 3HAYEHWUI MHTEHCUBHOCTY AOXAS, TeMnepaTypbl 1 ye/IbHOro CONpoTUB/IEHUS BOAbI, YKa3aHHbIX B
Tabnuue 2 n npunoxexum I.

Tab6nuuya 2— Ycnosua AoxaeBaHus ANs cTaHAAPTHOrO MetoAa
Ycnosusa foxaesaHna EanHnua [Jvana3oH

CpefiHee 3HaYeHWe WHTEHCUBHOCTMU [0X-
05 NS BCEX U3MEPEHWIA:

- BepTuKa/sibHaa cocTasnsioLwas [MM/MUH] ot 1.040 2.0
- TOpU30HTaNbHasA cocTasnstoLLas [MM/MUH] oT 1.0 go 2.0
MpefenbHble 3HAYEHUS WHTEHCUBHOCTU (MM/MUH] +0.5 OT cpefiHero 3HavyeHust

ONS N06Oro OTAENIbHOrO W3MEPEHUS U
L1151 KaXA0i cocTaBnsiolei

Temnepatypa BOAbl rc) Temnepatypa okpyxatoLiei
cpeabl £15
YpaenoHoe conpoTUB/IEHNE BOAbl Pro npu [MKCm/cMm] 100 2 15

Temnepatype Bofbl 20°C. OM ™

4.5.3 YpenbHoe conpoTus/ieHne BOAbl PEKOMEHYEeTCSA OnpefensaTb B COOTBETCTBUMN C NPUAOXKEHNEM .
YpenbHoe conpoTuUB/EHNE BOAbI, ONpeaesieHHoe Npy TeMmnepaType BoAbl t, 40/HKHO ObITb NPUBEAEHO K TeMMe-
patype 20 °C no dopmyse

P20=Pla- (13)

rae a — MonpaBoYHbIV KO3 ULMEHT AN onpeaesieHnsa yAeIbHOro ConpoTUB/IEHUS BOAbI B 3aBUCMMOCTU OT
TemnepaTypbl, onpeAensieMblii N0 PUCYyHKY 5. ECAn No TeXHMYeckum npuyvHam 3ajaHHoe yaesibHOe Conpo-
TUB/IEHNE BOAbI HE MOXET ObITb MOJIy4eHO, TO JONYCKAaEeTCA UCMNO/b30BaTb BOY C MEHbLUNM Yy/e/lbHbIM COMpo-
TVB/IeHNeM. 3HaueHne 3TOro CONPOTUB/IEHNS AO/DKHO BbITh YKa3aHO B MPOTOKOJIE UCMbITaHWIA.

VIHTEHCMBHOCTL [0XAA ONpefensatoT C NOMOLLbI0 BOAOCOOpHMKa B TeyeHne He meHee 30 c. [11s aToro
NPUMEHSAIOT pasaeneHHblli BOOCOOPHMK C OTBepCTUAMM naowanbo ot 100 4o 750 cm2, pacnosioXeHHbIMU CO-
OTBETCTBEHHO Ha rOPU3OHTa/IEHOW 1 BEPTMKa/IbHOV NOBEPXHOCTAX ero oTaesnieHnst. OTBepcTre Ha BepTUKalb-
HOW NOBEPXHOCTU JO0/HKHO GbITh PAcMo/I0XKeHO NeprneHANKY/ISPHO K M/IOCKOCTM CTPYU BOAbI.

VIHTEHCMBHOCTb A0XAA cnenyeT U3MepPSATb OKOM0 OCU 06bekTa {Un ero UCnbITyeMON YacTu) Kak MOXHO
6/1MXe K06BEKTY, HO TaK. YTOObI B BOAOCOOPHVK He nonagasiv OTpaxeHHble OT 06 beKTa Karnsiv Bogsl. iamepe-
HUS BbIMOJIHAIOT y BEPXHEW, CpefHeli N HMKHEe ToYeKk 06beKTa, ec/iv ero BbicOTa cocTaB/isieT oT 140 3 M. uim
TONbKO Y CpeAHelr TOUKN, ecn BbiCOTa 06bekTa okasbiBaeTcs MeHee 1 M. N8 06beKTOB BbICOTOlM 601ee 3 M
YMC/IO U3MEPUTESIbHBIX 30H [JO/HKHO ObITb YBE/INYEHO, YTOObl OXBATUTL BCE U3MepUTesIbHblE 30HbI M0 BbiCOTe
ob6bekTa 6e3 NxX B3aMMHOI0 Has/I0XEHUS.
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r“c

PucyHok 5 — MonpaBoYHbIil KOIMULMEHT « AN onpeAesieHns yAenbHOTro CONpoTUBIEHUS BOAbI
B 3aBMCMMOCTYW OT Temneparypsbl

Ha pe3ynbTatbl NCNbITAHNA MOTYT OKa3biBaTb B/ANSHNE /IOKa/IbHblE aHOMa/IbHble (BbICOKME UM HU3KUE)
3HAYEHUSA MHTEHCMBHOCTWN A0XASA. PekoMeHAyeTCs BbISAB/SATb MX C MOMOLLbHO JTOKa/IM30BaHHbIX U3MEPEHNIA U B
cnyyae Heo6xoAUMOCTU yny4waTb OA4HOPOAHOCTb MHTEHCMBHOCTU A0OXAEBaHUS.

Bopoc6opHuK cnegyeT nepemMeliatb BBEPX U BHU3 BON3M TOUKM U3MEPEHUSA, NPU 3TOM LUMPUHA 30HbI
M3MepeHns A0/IXHa COOTBETCTBOBATb LWUMPUHE NCTLITYEMOro 06 bEeKTa, a BbICOTa 30HbI 0/KHA 6bITb He 6onee
im

Mpn ncnbiTaHMM 06 BEKTOB C FOPU3OHTA/IbHBIMU pasmepamMmu 60s1ee 2 M U3MepeHuns A0/DKHbI 6bITb BbIMO-
HeHbl B BYX WM TPeX MecTax B FOPU3OHTa/IbHOM NMOCKOCTU, MPUYEM B KaXKAOM U3 3TUX MECT — Y BEPXHEN,
cpenHeli n HWXHel Touek 06bEeKTa UM TONIbKO Yy CpeaHer TOUKu.

TemnepaTypy BoAbl 1 ee NPOBOAMMOCTb ONnpeaesnsoT Nno npobe, cobpaHHOW HenocpeacTBEHHO nepes
Havasnom goxaesaHus. MNMpobbl BOAbI MOryT ObITb B3ATbl U U3 APYTUX MeCT (Hanpumep, N3 HaKoNMTeNbHOro pe-
3epByapa), ec/iM NpoBepka NOATBEPXAAeT OTCYTCTBME CYLLECTBEHHbIX U3MEHEHWIA B XapaKTepUCTUKax BOAbI K
MOMEHTY Hauvana goxaesaHuns. [0 NPUNOXEHNS UCMbITATE/IbHOrO HaMNPSXXeHUs1 UCTIbITYEMbIA 06 bEKT A0/IKEH
6bITb NOABEPrHyT NpeaBapuTeIbHOMY BO3LENCTBUIO A0XASA, NO KpaiHel mepe, B TedeHne 15 MUH Npy HOpMU-
POBaHHbIX YCNOBUAX, NPUBEAEHHbIX B Tabnuue 2. 1 3TU YCNOBUSA JO/TXKHbI COXPaHATBLCA B pefesnax HopMnpo-
BaHHbIX [OMYCKOB B TeYeHWe BCEro BPEMEHM WCMbITaHUSA, KOTOpPOe [AO/MKHO ObiTb npoBefeHo 6e3
npekpauieH1s goxaeBaHus. B ykazaHHOe BpeMsi MOXeT BXOANUTb BPeMS, 3aTpavyeHHoe Ha perysvpoBaHue 1
n3MepeHne MHTEHCUBHOCTY AoXAs. [peaBapuTenbHOE BO3AenCcTBME f0XAA B TeueHre 15 MMH MOXHO NpoBO-
OVTb BOAONPOBOAHONM BOAOW, He yAOB/ETBOPSIOLWEH HOPMUPOBAHHBLIM YCNOBUAM. 3a 3TUM BO34eliCTBUEM
[0/DKHO cnefoBaTh BTOpPOe npeaBapuTesibHOe BO3AelCTBME A0XASA B TeYeHue, Nno KpamHen mepe. 2 MUH, C
MCNOJIb30BaHMEM BOfbl C HOPMUPOBaHHbLIMW NapamMeTpamu, KOoTopble crieflyeT U3MepUTb cpasy Xe nepep
HavyasioM UCMbITaHUA.

4.5.4 Tlpy ucnbITaHUM N30NALUMM NOA AO0XAEM MONPaBOYHbIA KO3I(PULMEHT Ha MNIOTHOCTL BO3AyXa
onpenensaoT B COOTBETCTBUM C 4.4.

4.5.5 Ecnn nHoe He yKa3aHo B cooTBeTCcTBYHOWMX H/, Ha anekTpoobopyaoBaHMe OTAe /IbHbIX BUAOB, Me-
ToAVKa VUCMbITaHWIA NOA A0XAEM A0/HDKHA ObITb TOYHO TaKol Xe. Kak U MeToAuKa UCMbITaHU B CYyXOM COCTOSI-
HUW.

4.6 T[poBefeHVe UCNbITaHU
4.6.1 TNocnepoBaTe/lbHOCTb UCMbITAHUI OTAENBHLIMU BUAAMUN HaNpPsXeHUST NpU HEO6XO4MMOCTHY yCcTa-
HaBnvBaloT B HJ, Ha anekTpoo6opynoBaHne oTAeNbHbIX BUAOB.

4.6.2 Pe3synbTaTbl UCMNbITAHWUI 3/1EKTPUYECKON MPOYHOCTM U30NSALMN BHOCAT B NPOTOKO UCTbITAHW MK
pa6ounii XxypHaJl, rae AO/MKHbI BbiTb 3athUKCMPOBaHbI AaHHblE HAGIIOAEHNI Y UBMEPEHWIA, C MOMOLLbLIO KOTO-
pbIX BbISIBASIOT HA/IMUME UM OTCYTCTBUE MNOBPEXAEHUS UCTILITYEMO U30MSLMK, a TakKkKe (EC/IN 06LEKT He Bbl-
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Aepxan ucCnbiTaHne) AaHHble O HanpsXXeHWW, NpyM KOTOPOM MPOU3OLLIO NOBPeXAeHne U3oNauun (3HaveHne
HanpshkeHWs, ANNTE/IbHOCTb ero BbIAEPXKM 10 MOMEHTa O6Hapy>XeHUS MOBPEXAEHUS, YNCIO0 MPUTOXEHNI Ha-
npshkeHus. NpefLlecTBOBaBLUMX NOBPEXAEHNIO N T. A.), O MecTe 1 XxapakTepe NoBpexaeHNs N3oaauun.

B npoTokosie NCMbITaHUS BHELLHEN N30N5LMN yKa3blBalOT aTMOCHepHble yCnoBus (TeMnepaTypy Bo3ay-
xa, aTMocdepHoe AaBrieHne 1 abCoMoTHYIO BaXHOCTb BO3AyXa), MPU KOTOPbIX MPOBOAUINCH UCTbITAHWS, a
Takxe yka3biBaloT BBeZleHHble MOonpaBku Ha aTMocdepHble YC0BYS.

4.6.3 Ecnn nsonaums anekTpoobopyfoBaHNS He BblepXasna TUNOBOro WM NeprofMyeckoro ncnbita-
HWS, TO NOBTOPHOE NPOBEAEHNE UCMbITAHNA C HEM3MEHHOM KOHCTPYKLMEN 1 TeXHONOrMe N3roToB/ieHns 130-
nauMmn gonyckaeTcs B TOM Crlyvae, Korga ycTaHOBJ/IEHO, YTO:

- UcnbiTyemas KOHCTPYKLMS U30/IALMN He BblAepxXasa UCMbITaHWsA No NpuynHe, He CBSA3aHHOW C yCTpOWi-
CTBOM, pasMepamMun KOHCTPYKLMU N TEXHOSIOTVER N3FOTOB/IEHNS U30MALMMY;

- NOBPEeXAeH MHBEHTapHbI BBOA,

Mocne 3ameHbl MHBEHTAPHOIO BBOAA NPOBOAAT NOBTOPHOE UCMbITAHME NPU TOM Xe BUAe HanpsXXeHns n
ero MosIAPHOCTM, NPU KOTOPbIX MPOM30LW/I0 NoBpexaeHune. ECnun K ycnosmsiM NOBTOPHOrO NPoBeeHNs TUNOoBO-
ro 1 NepruoaMyecKoro UCMbITaHNi 31eKTPOo06oPYyAOBaHUA C HEM3MEHHOW KOHCTPYKLMEN 1 TeXHOonorneli nsro-
TOBJ/IEHUA U30M1AUMM NpeAbsaB/ieHbl AOMNOMHUTE bHblE TpeboBaHuA (Hanpumep, A1 U30/ATOPOB — YMC/IO
06pa3uoB., NoAnexalnx NUCMbITaHUio, 1 NOPAAO0K NX 0T6OPa), TO 3TV YCNOBUS A0/DKHbI ObITb YkasaHbl B HJ, Ha
3anekTpoobopyAoBaH/e OTAeNbHbIX BUAOB.

5 WcnbiTaHusa Harnps>XeHndamm rpo3oBbIiX NMITY/IbCOB

5.1 OnpepeneHne 3HaYe€HUA UCMbITATE/IBHOIO HaMpPSAXeHWA 1 NapaMeTpoB UMMy/bca

5.1.1 HanpshkeHue MOSIHOrO rPO30BOro UMMy/bCa — HamnpshXeHWe rpo3oBOro MMMynbca B OTCyTCTBUE
NnosIHOro paspsga (CM. pUCYHOK 6). 115 NosyYeHUs rPO30BOro UMMNY/IbCa HanpshXXeHUst 06bIYHO UCTMONb3YIOTCA
reHepaTopbl UMNYNbCHbIX HanpsxeHui (FTVH).

PucyHok 6 — TMosHbI TPO30BOIA UMNYNLC HANPSXXEHUS

5.1.2 BbIGPOC — MPEBbIWEHNE HANPSHKEHUS HAJ, MAKCUMasIbHbIM 3HAYEHUEM MUMMY/IbCHOTO Hanpsxe-
HUA BCNIEACTBYE MOAB/IEHUS 3aTyXaloWMX KOMe6GaHWnii HanpsxxeHnst B6/IM3N MakCUMa/lbHOTO 3HaYeHusi, Bbl-
3BaHHbIX NapameTpaMu UCMbITATENIbHOW CXeMbI.

MpumeyvaHune — Takne konebaHusA (4acToTol, Kak NnpasBuno, B gnanasore ot 0.1 A0 2 ML) Bbi3BaHbl UHAYK-
TUBHOCTbIO UCMbITATENBLHON CXeMbl, U B PsiJe Cly4aes X HEBO3MOXHO M36exaTb B IPOMO3JKMX CXEMax WAW NpW UCNbITa-
HUM 06bEKTOB C 60/bLIOV MHAYKTUBHOCTLIO. MeTo/bl OLeHKN BbIOPOCOB NpuBeAeHbl B NpunoxeHun b.

5.1.3 3apervctpupoBaHHas Kpuas — rpaduyeckoe unv unpoBoe npeacTaBieHne AaHHbIX 06 VM-
Ny/IbCHOM HanpshXeHuu.

5.1.4 OnopHbIil ypoBEHb — YPOBEHb PErncTpaumv UMMNY/IbCHON U3MepUTENIbHON CUCTEMOW Mnpu Hyre-
BOM CUTHasle Ha ee BXOfe.

5.1.5 basucHas KpvBas — pacuyeTHasl KpuBasi HarnpsHKeHVs MOJIHOrO rpo30BOro UmMynbca 6e3 Haslo-
XeHHbIX KoniebaHuii (CM. npunoxeHve B).
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5.1.6 PasHocTHas kpuBas R(t) — pa3HOCTb MeXxay 3aperMcTpupoBaHHOW U 6a3nCHOl KpuBbIMU
(cm. npunoxeHue B).

5.1.7 Haubonbliee 3Ha4YeHne Uu— MakCMMasibHOEe 3HauYeHne 3aperMcTpupoBaHHOW KPUBOW, N3MEPEH-
HO€e OT OMOPHOr0 YPOBHS.

5.1.8 Makcumym 6a3ncHoli kpuBoii U0 — MakcuMasibHOe 3HauYeHue 6a3nCHON KPUBOIA.

5.1.9 ®yHKUUA ucnbiTaTeNbHOro HanpshkeHus Kk(f) — amnnuTygHo-yacToTHaa YHKUMA, onpenesisio-
Lasa peakuuto N301AUMN Ha BO3AENCTBYOLWNE NMMNYNbChI HAaNpsXeHUs ¢ Bbiopocamun. ®yHkums k(f) BbipaxaeT-

cs chopmynoii
*10—L-
1 +2272

MpumeyaHue — MpUMeHeHNe 3TON PyHKLMUUN B KaUeCcTBe IMIbTPA K PA3HOCTHOM KPMBOI HaMpsiXeHWsi N03BO-
NSleT BbINOMHUTL pacyeT 3HAYEHUS UCTbITATENbHOTO HanpPsHKeHUs!, SKBUBA/IEHTHOTO HAMPSHKEHMIO MOJIHOTO TPO30BOI0 UM-
nynbca (CM. npunoxeHue B u npunoxexue B).

raoe f— vactoTa, MIy, (CM. PUCYHOK 7).

T

(M)

PUCYHOK 7 — ®YHKUMS NCMbITATENBHOTO HANPSHXKEHNs

5.1.10 OTdhunbTpoBaHHasA pasHOCTHasa kpuBas Rtf) — pasHocTHas kKpvBas, OThuAbTpoBaHHaA YHK-
umel ucnbiTateNIbHOro HanpsHKeHus.

5.1.11 KpuBasi ucnbITaTe/IbHOrO HarpshkKeHnss — cyMmma 6asvMcHO 1 OTUNbLTPOBAHHOW Pa3HOCTHOA
KPUBbIX.

n punmMmedvyaHne — KpVIBaFI ABNAEeTCA MateMatudeckKum npeactaBneHuemM npouecca CbI/II'IpraLU/IVI, a He Cbl/l3|/|-
YeCKOMN CyLHOCTbIO WAWN 3KBUBANEHTHLIM UMMYLCOM.

5.1.12 3KBMBa/IEHTHbI CrAaXEeHHbIV UMMNY/IbC — pacHeTHOE HarnpsixeHne rpo30BOro uMnysbca 6e3 Bbl-
6poca ¢ MakCMMasibHbIM 3Ha4YeHUeM, paBHbIM MakCMMallbHOMY 3Ha4YeHMI0 KPUBOWM UCTbITATENIbHOIO Hanpsxe-
HVSA. U TOW Xe A/IUTEeNIbHOCTbI0O (DPOHTa W A/IMTENIbHOCTBIO MMMY/bCa, YTO M COOTBETCTBYOLWAsA KpuBas
NCNbITATe/IbHOrO HanpsXeHus.

n punmMmeyvyaHne — Mo d)VI3I/ILIECKOI7I CyWHOCTHK pe3ynbtat BO3,C|,€I7ICTBVIH Ha 3014410 3KBUBAIEHTHOIO Cr/1aXeH-
HOTO MMMy/bCa MAEeHTUYEH pesynbTaTy BO3AECTBUA Ha Hee 3aperncTpUpoBaHHON KPUBOA HaNpsKeHus.

5.1.13 3HaueHue UcnbITaTeNIbHOro HanpsHXKeHnsa L — mMakcnmanbHOe 3HavyeHne KpPUBOW UchbiTaTeNb-
HOro HarnpsXeHus, N3mMepeHHoe OT OMOPHOro YPOBHS.

5.1.14 BenvunHa BbIGpOCa p — PasHOCTb MeXAy 3KCTPeMasibHbIM 3HAaYeHUEM 3aperncTpupoBaHHON
KpPMBOW 1 MaKkCUMasIbHbIM 3Ha4YeHnem 6a3nCHO KPUBOIA.
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5.1.15 OTHOcuTeNnbHaa BeNuuuHa Bblbpoca (Y — OTHOLIEHNE BeSIMUYUHbI BbIGpPOCa K 3KCTPeMasibHOMY
3HAYEHUIO HanpPsXXeHUs, Kak Npasu/io, BblpaKeHHOE B MPOLEHTaXx.

5.1.16 AnnTenbHOCTb (ppoHTa UMNynbca 7donpeaensatoT Kak Bpems, npesblwatollee B 1.67 pasa
MHTepBasl BPEMEHU 7 MeXay MOMeHTaMu, Korga HanpshkeHune coctassisieT 30 n 90 % cBoero makcmmasb-
HOro 3Ha4yeHns (Toukn A n B Ha pucyHke 8). MNpu NMHeNHOV BpeMeHHO pa3BepTKe permcTpupytoLLein cucre-
Mbl A/INTENIBHOCTb (DPOHTa UMMYyIbCa paBHa A/inHe oTpe3dka O, 0 2, KOTOpyo onpeaenstoT, Kak noka3aHo Ha
PUCYHKe 8.

PI/ICyHOK 8 — BpeMeHHble napamMeTpbl Hanps>XXeHna NOJIHOro rPO30BOro UMnynbca

5.1.17 YcnoBHOE Havyasio MMNybca ONpeaensatoT Kak MOMEHT BPEMEHU, HaXOAALNICA paHee MOMEHTa,
COOTBETCTBYHOLLEro TOUKe A. Ha Bpemsi, paBHoe 0.3Td(Touka O, Ha pucyHke 8) nam 0.57.

MpumeuaHune — N8 ocuunnorpaMmM C SIMHeiHOW BpeMEHHOI pa3BepTKOW 3TO GyAeT Touka NepeceyeHus ¢
ocblo abeuucehl NPsAMONA NMHUK, NpoBefeHHOo Yepe3 Toukn A 1 B Ha hpoHTe nmnynbca.

5.1.18 CpefHAa KpyTU3Ha hpOHTa MMNYy/bca — Hak/oOH Hanbonee noaxoaslen NpaMon NMHUK, pac-
CUMTaHHOW NO 3aperncTpmpoBaHHO KPMBOI C NCNOJIb30BaHMEM BCeX pe3ysibTaToB 06paboTKM KPUBOK Mexay
30 % 1 90 % ypOBHSIMU 3KCTPEMA/ILHOTO 3HAYeHUs!, N O6bIYHO BbIpaXKeHHbIN B KB/MKC.

MpumeuaHune — Bcnyvae wyma unu konebanuii npu 30 %-Hbix 1 90 %-HbIX YPOBHSAX HANPSXXeHUs Habop AaH-

HbIX OrpaHuWyeH nepBoli TOUKOW nocne nocnepHero nepecedyernns 30 %-HOro YPOBHSA U NocnefHel ToUkol nepes nepsbiM
nepeceyerHvem 90 %-HOro ypoBHs.

5.1.19 Bpems nogbemMa A0 MakCMMymMa 7M— OTHOLIeHne Hambosbluero 3HauyeHus Uv K cpegHei Kpy-
TU3He IPOHTa UMMy nbca.

5.1.20 [nMTenbHOCTbL NOJIHOTO UMMY/ibCca 7,, ONPeesiatoT Kak UHTepBasT BPEMEHN MEXAY YC/MIOBHbIM Ha-
yanom umnysibca O, ¥ MOMEHTOM Ha cnage UMMyibca, Korga sHavyeHne HanpsXXeHnsa NoHU3W/I0Ch A,0 NoS10BU-
Hbl MaKCUMa/lbHOro 3HayeHus. Npw JIMHeiHOW BpeMeHHOV pa3BepTKe A/INTENIbHOCTb UMMY/bCa paBHa [A/IvHe
oTpe3ka 0, O. KOTopyto onpeaesniAoT Mo PUCYHKY 8.

5.1.21 WHTepBan BPeMeHWN NMIMYJIbCHOrO HanpshkeHUsa 7. — UHTepBasl BPpeMeHW, B rnpegenax KoToporo
3aperucTpupoBaHHas Kpusas HanpshxkeHus npesbiwaet /.Uu, raqe 0 <n< 1 (CM. pUCYHOK 9).
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PUCyHOK 9 — MHTepBan BpeMeHN UMMNYbCHOTO HanpsKeHWsi

5.1.22 MHTerpan nMny/sibCHOrO HarnpshKeHUss — MHTerpas 3aperncTpypoBaHHOWN KPUBOW HanpshkeHus B
npegenax HOPMMPOBAHHOIO MHTEpPBa/la BPEeMeHN UMMY/IbCHOro HanpshXeHnsa (CM. pucyHok 10).

PucyHok 10 — WHTerpan nMnyibCHOrO HanpskeHus

5.1.23 Cpe3aHHbIii rPo30BOI MMMY/IbC — PO30BOI UMMY/LC HaNPsHXKeHWs, Cpe3aHHbIli NOMHBLIM pa3psi-
[OM. UYTO BbI3bIBAET PE3KOE NAAEHNE HANPSKEHWUST NMPAKTUYECKN A0 HyNs (CM. pUCYHKU 11— 13).

PucyHok 11 — 'po30BOIi UMNybC,
cpe3aHHblli Ha (hpoHTEe
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PucyHok 12 — 'po30BOI MMNY/IbC, CPe3aHHbI Ha cnage umnysbca

PucyHok 13 — JInHelHO HapacTarLWwmii UMNYNbLC, CPe3aHHbIi Ha PPoHTE

5.1.24 3a 3HayeHne UCNbITATe/IbHOrO HanpsXXeHUs CPe3aHHOro Mmnysibca (paspsfHoOro HanpsKeHus)
MPUHUMAIOT:

- MakCUMasibHOe 3HayeHne HarnpskeHUs UMNybca, ecriv paspsag NponsoLlesl Ha MakCMMyMe Hanpsxe-
HUS UK 38 HUM;

- HanpshkeHve B MOMEHT paspsija (cpesa), ecnun paspsg npovsowes Ha OpoHTe umMmnysbea.

5.1.25 MOMeHT cpe3a uMnynbca — MOMEHT BPEMEHN Hadana pPe3kKoro M3MeHeHus opmbl UMNynbca
BC/IeACTBME ObICTPOro CHUXeHUs HanpshkeHusa (Touka C Ha pucyHkax 11 un 12).

5.1.26 MMpeppa3psagHoe Bpems nmnysbca I onpeaensatoT Kak UHTepBast BpeMeHN MeXay YC/I0OBHbIM Ha-
yanom umnysbca O, 1 MOMEHTOM cpe3a (CM. pUCyHku 11 n 12).

5.1.27 OnutenbHOCTb cpe3a umnynbca g 0onpenensatoT Kak Bpems, npesblwatouiee B 1.67 pasa nHTep-
BaN BpeMeHU T' Mexay MOMeHTaMu, Korga HanpshkeHne Ha cpe3e cocTtaBnigeT 70 % v 10 % 3HayeHus Hanps-
XeHnsi B MOMeHT cpesa (Toukn D 1 E Ha pucyHkax 11 u 12).
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5.1.28 KpyTusHy cpesa nMny/ibca OnpeaensioT Kak YacTHOe OT AefleHNst HanpshkeHUst B MOMEHT cpesa
Ha 4UTeNbHOCTL cpesa.

MpumeyvyaHune — CnegyeT yunTbiBaTb, YTO MPU UCMONb30BAHNUMN 06bIYHbIX CPEACTB U3MEPEHUS A/IUTENbHOCTh
cpesa v ero KpyTusHa He MOryT 6biTb ONpeAesieHbl C 4OCTATOUYHON CTENEHbID TOYHOCTH.

5.1.29 KoadhcuumneHT nepexoga HanpsiKeHUs Yyepes Hy/ieBoe 3HadeHne KOonpeaenstoT Kak OTHOLWEHne
MaKCUMasIbHOTO 3Ha4YeHWs1 NepBOro nosiynepuoga KonebaHwii nocne cpefa HanpsHKeHUs K MakCUMasibHOMY
3HaYeHNI0 Cpe3aHHOro umMnynbea.

5.1.30 Hambonbluee 3HauyeHne KosebaHWn nocne cpesa — MakCuMasibHas aMnanTyaa konebaHuii no-
cle cpe3a, M3MepeHHas OT ONOPHOro YPOBHSA B HanpasJ/ieHU, MPOTUBOMOJIOKHOM HanpaseHnto HopMUpoBa-
HUA UMNynbca fo cpesa (CM. pucyHok 11).

5.1.31 JInHeNHO HapacTaloWwmnii UMNYNbC, CPpe3aHHbI Ha (hPOHTE — MMMY/bC, CKOPOCTb HapacTaHwus
HanpsHKeHNs1 KOTOPOro ocTaeTcs NPMGAN3UTENIbHO MOCTOAHHOW 40 MOMEHTa cpesa.

[aHHbIli cpe3aHHbI UMNY/bC CHMTaeTCA NPaKTUYeCKN JIMHeHO HapacTaloLwWwmM, ecnm PoHT UMnynbca B
MHTepBasie BpeMeHN Mexay MOMeHTaMu, Korga HanpshxeHue coctassigeT 30 n 100 % 3Ha4YeHNA HanNps>XeHns B
MOMEHT cpesa, HaxoAnTCs Mexay ABYMS NPsiMbIMU, NapasiiesibHbIMU NPSAMOA AB 1 OTCTOSILLMMU OT Hee Ha UH-
TepBasl BpeMeHu, paBHbIii 20.05 gnntensHocTn hpoHTa ' (cM. pucyHok 13). Toukm A 1B — Touku nepeceve-
HUA C TOPU3OHTanAMu, cooteeTcTByOWMMN 30 % 1 90 % 3HaYeHUs HanpsXXeHUA B MOMEHT cpesa.

Mmnynbc onpegensertca:

- MakCcMMasibHbIM HanpsbkeHnem Uul

- OMTeNbHOCTbIO hpoHTa T3,

- YC/IOBHOI KpyTU3HOM S: S = UJTO.

5.2 CrtaHAapTHbIi TPO30BOVM MMNY/bC HaNpsXeHUs

5.2.1 CTaHAapTHbINM MOJHBIA FPO30BOI NMMY/bLC AOJ/IXEH O6bITb NOMHBIM anepuoanyecknm yHUMNONIAPHbIM
1 NMeTb cneaytolme napameTpbl:

- ANnTeNnbHOCTL hpoHTa Teh— (1.2 + 0,36) MKC;

- ANNTEeNbHOCTb nmnynbca Tu— (50 * 10) mMKc;

- JOMYCK Ha MaKCMMas/lbHOe 3HauYeHne HanpskeHus umnysibca — i3 %.

O603HayeHne nmnynbca: «1.2/50».

B psage cnydaeB npu onpefefieHHbIX NapameTpax UcnblTaTesibHbIX CXeM U UCMbITyeMbIX 06 bEKTOB OKa-
3bIBAeTCA MPaKTUYECKN HEBO3MOXHbIM 06ecrneynTb BpPeMeHHble napameTpbl CTaH4apTHOro rpPo30BOro UM-
nysibca B npejenax ykasaHHbIX JOMYCKOB. B Taknx cny4asx fonyckaeTcs yBesimyeHme 4/INTeNIbHOCTU (ppoHTa
['th, AnuTenbHoCTN MMnynbca Ty nAn fONYCKOB Ha 3TV NapameTpbl, YTO AO/HKHO ObITb OTPaXeHO B COOTBET-
cTByowmx HJ Ha anekTpoobopyaoBaHue OTAe bHbIX BUOOB.

MpunmeyaHunsn

1 [lonyckaeTcs NPUMEHSTb anepuoAnYecknii UMNybC C HaNIOXEHHbIMW KONe6aHUs MU 1 eAUHNYHBIMU BbiGpocamu
HanpshkeHWs Npu yCnoBuW, YTO MakCUMasibHble OTK/IOHEHUS HaNpsXXeHWs OT cpefHell KpUBOW BCneacTBue konebaHuii n
Bbl6POCOB He npesbiwanT 10 % MakCUMasibHOro 3Ha4eHUs HanpsXXeHns B6/1M3nM MakcuMmyma nmnynbca (Korga Hanpsxe-
Hne He Hwke 90 % MakCMMasibHOro 3HaueHus). [lonyckalTcs KonebaHus Ha PpoHTe UMNynbca, O4HAKO amnanTyAbl UX
[O/MKHBI 6bITb TAKOBbI, YTOGbI KPMBAA HANPSHXEHUS HE BbIXOAWUA 3a NpeAe bl NPSAMOi MHKUKN, NPOBEAEHHOW Yepes Toukun A
1 8' (CM. puCyHOK 14). KOTOpble Nnexar Ha BepTuKansax, NpoBeAeHHbIX Yepes Toukn A 1 B (no 5.1.16). npuyem paccTosiHie
AA'paBHO 25 %. a BB' — 5 % MakCMMasibHOro 3Ha4YeHUsi HanpshkeHus. Mpy HannuumM KoneGaHuin Ha ppoHTe Toukm A 1 8
cnepyet 6paTb Ha cpefHeli KpuBOWA (CM. pucyHok 14).

2 Tlpu ncnbiTaHMM CMNOBBIX TPAHCOpMaTopoB, TpaHCOpMaTOpPOB HANPSXXEHNA Y peakTopoB AonycKkaeTca npume-
HeHve konebaTefNbHOro MMMNynbca, NapaMmeTpbl OCHOBHOIW 4YacTu KOTOporo (40 MepBOro mepexofa HanpshkeHus vepes
Hy/b) COOTBETCTBYIOT TPe60OBAHUAM, NPeAbABASEMbIM K CTAHAAPTHOMY UMMY/bCY, @ Hanbosbluee N3 MakCMMasibHbIX 3Ha-
YeHUii 0CTaNbHOW YacTu MMnynbca Ha npesbiwaeT 50 % MakcyManbHOro 3HayeHWs OCHOBHOM YacTu umnysbca.

3 [pu ucnbiTaHU 06bEKTOB, UMEILMX BO/MbLIYI0 EMKOCTb, f0NyCKaeTCa yBeNnyeHne ANnTebHOCTU hpoHTa NM-
nynbca go 3 Mkc. B HJ] Ha anekTpoo6opyAoBaHne OTAe bHbIX BUAOB MOTYT GbiTh AONYLLEHbI UMNY/bCLI C 6OMbLel Ann-
TeNbHOCTbIO (hpOoHTA.

4 Tlpu ucnbiTaHU 06BLEKTOB, VMELWNX Masyl0 UHAYKTUBHOCTb, A0OMNyCKaeTCs, Kak UCK/IYeHne, MPUMEHATb NOJ-
HbIli UMMY/BC C AINTENbHOCTBIO, YMEHbLIEHHONR A0 15 MKC.

5 YkasaHHble B5.2.1 nganee gonyctuMmble OTKIOHEHUA A5 (DOPMbl UMMNY/IbCA U 3HAYEHUS UCNbITATENIbHOIO HaNps-
XeHNA nNpeAcTaBnAloT CO60/ OTKNOHEHUSI U3MEPEHHbIX 3HAYeHW 0T HOPMUPOBAaHHBIX.
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PucyHok 14 — [lonycTumMble kone6aHus Ha ppoHTe umnynbca

5.2.2 CTaHAapTHbIl Cpe3aHHblii TPO30BO UMMYNbLC AO/HKEH NPeAcTaBAsATb CO60M MOMHbLIA UMMNY/bLC,
onpejesnieHHbIn no 5.2.1. cpesaHHbIli Npu NpeapaspagHOM BpemeHn 2—5 MKC. B Tex ciiydasx, korga Heobxo-
OMNMO yuuTbIBaTb NapameTpbl cpe3a no 5.1.26—5.1.29 nan yactb U3 HUX, Hanpumep, Npu UCNbITaHUN TPaHC-
hopmaTopoB. 3HAYEHUA, JOMYCKU, a TakKxe TpeboBaHWSA K BOCMPOM3BOAUMOCTU 3TUX NapameTpoB AOSMKHbI
6bITb yKa3aHbl B HJ] Ha 3/1eKTpoo6opyaoBaHmne oTaesbHbIX BUAOB. [118 NosyvyeHnss Cpe3aHHOro umMnysbca Mo-
ryT 6bITb NPUMEHEHbI yrpaB/iieMble U HeyrnpasB/seMble LWapoBble UK CTEPXHEBbIE pa3pagHUKK. MNpn ucnbita-
HUM CUNOBbLIX TPAHCAOPMATOPOB, TPaHCHOPMaTOPOB HaNpPsXeHWs U PeakTopoB B KavyecTBe cpesalolero
YCTpOIiCTBa peKOMeHAyeTCs MPUMeHEHNe LapoBbIX Pa3psaHNKOB. MNpy NPUMEHEeHUN Heynpas/iseMblX Lapo-
BbIX pa3psaAHUKOB AOMYCKaeTCA yBeNnmyeHne ANTeIbHOCTU hpoHTa MMNyibca, Npy 3TOM Cpe3 AO0JIKEH Npouc-
XOAUTb Ha PPOHTE Mpu HanpskeHuu, pasHoMm 0.75— 0.9 MakCMMasIbHOro 3Ha4YeHUs Hecpe3aHHOro nmnysnbea.
CpesaHHbIli UMMyYbC MOXeT ObITb anepuogmyeckum (ero 4ANTeNbHOCTbL He HOPMUPYeTCs) UK KonebaTtenb-
HbIM. [py NCNbITaHUN camOBOCCTaHaBANBAaKOLWENCA U30NAUNN [ONYCKAeTCA He MOMb30BaTbCA Cpe3atoLum
YCTPOWCTBOM.

5.3 OnpejesieHve 1 Noa6op 3HAYEHU NapamMeTpoB UMMNY/IbCOB NPU UCMbITAHUSAX

5.3.1 [lpu UCNbITAHUN HOPMUPOBAHHbLIM HaMNps>XeHNeM XapakTepPUCTUKN UMMYy/ibca (HanpshxeHue, Bpe-
MeHHble napameTpbl 1 hopma KpuBoii) namepstoT No FOCT 17512 1 KOHTPONPYIOT MOBEPEHHLIMU U3MEPU-
TeNlbHbIMW cucTeMamMu (4eNnTenun HanpskeHusi, U3MepuTesibHble YCTPONCTBA: LMMPOBble M3MepuTesbHble
CUCTEMbI, amMNIMTyAHble BOJIbTMETPbI, Ocuuorpadbl) NPy KakAoM WUCMbITAHUU KaX0ro o6bekta, Kpome
cny4aeB, Korga nocsiefoBare/ibHO UCMbITbIBAIOT CEPUI0 NAEHTUYHbLIX 06EKTOB. Py UCMbITaHUM BHYTPEHHEN
M301AUUn hopMy Kakoro nMmnynbca npy HOPMUPOBAHHOM 3HAYEHUW UCTbITaTeIbHOTO HaMpPsXXeHus creayet
npoBepsATb MyTem ocuunnorpadumposaHnsa. OnpegeneHne QopmMbl UMMNysbCca MNyTeM pacyeTa CXembl
McnbITaTeNIbHOW Lienyn He MOXeT paccMaTprBaThCsl B KauecTBe foKa3aTe/IbCTBa peasibHOol hopmbl MMNYy/bCa.

5.3.2 NMepepa nNpuioXeHNeM HOPMUPOBAHHOIO UCMbITATE/IbHOIO HaMNPsXXeHUA XapakTePUCTUKN UMY b-
ca KOHTPOMUPYIOT Mpu NOAKNIOYEHHOM O6BbEKTE NpWU HanpsXXeHUn He meHee 50 % HOPMUPOBAHHOIO UCMbITa-
TeNIbHOro A1 06bEeKTOB C HecaMOBOCCTaHaB/NMBaOLWECa U30AAUMel U Npy HanpsbkeHUn He meHee 90 %
HOPMUWPOBAHHOTO MCMbITaTe/IbHOrO A1 06BEKTOB C CaMOBOCCTaHaB/InBatoLelics nsonayune.

5.3.3 MNepep NpuioxeHNeM K UCMbITYeMOMY O6BbEKTY HOPMMUPOBAHHOIO MCMbITATE/IbHOTO HanpsXeHus
MOJIHOTO U/ CPE3aHHOro UMY/ bCa A0/KHA ObITb NpoBeAeHa rpafynpoBKa UCnblTaTe/IbHOro reHeparopa uM-
ny/bCoOB HanpshxeHua (FVH) npu npucoeiVHeHHOM O6BLEKTe C M3MepeHMem napamMeTpoB WUMMY/NLCOB MO
FOCT 17512 anAa yctaHOBMEHUA 3aBUCMMOCTU MeXAY NoKasaHUAMN NPUMEHAEMOro Npu UCMbITaHUAX N3mMepu-
TeJIbHOro YyCTPOoMCTBa 1 NOlyYaeMbIMU MPKY 3TOM 3HAYEHUAMUM UCTIbITATeIbHOro HanpshkeHus. 158 06beKToB C
HecaMoOBOCCTaHaB/MBaKOLEiC N30MAUNed rpagyvpoBKy criedyeT MPOBOAUTL MPWU HampsKEHUU He MeHee
50 % HOPMUPOBAHHOTO UCNbITaTe/IbHOIO C NOCNeAyHoL e SKCTpanonayme; Ana 06bEKTOB C caMOBOCCTaHaB-

21



FOCT P 55194—2012

nnBatowenca nonaunen — npu Hanps>xeHun 90 %— 100 % HOPMUPOBAHHOIO MUCMNbITaTe/IbHOrO. Mpu UcnbiTa-
HUN 06BEKTOB C HECaMOBOCCTaHaB/IMBaloLLencs n3onsaumern pekoMeHAyeTCsl CMATb rPafynpoBOYHYIO KPUBYIO
TMH npu OTKNHOYEHHOM 06BEKTE NN NPU BK/IKOYEHHOM 06BHEKTE MPUMIOXKUTL MPOMEXYTOUYHbIE MMMY/bChI C Ha-
NPSXeHUAMU. paBHbIMU MPUMeEPHO 75 % 1 90 % HOPMUPOBAHHOIO HAMPSXEHUSA, MNU3MEPUTb UX MO NOKa3aHUAM
N3MEPUTEIbHOrO YCTPOCTBa. Ha OCHOBaHUM 3TUX AaHHbIX NepecyeToM onpeaensatoT rpagympoBky M'MH npu
NOAK/HOHYEHHOM 06 bEKTE BMNIOTb A0 HANPSXXEHNS, PABHOTO HOPMUPOBAHHOMY UCMbITATE/IbHOMY HaMNPSXXEHMHO.

Mpu OTCYTCTBUM KaIMBPOBaHHOIO N3MepPUTENIbHOrO YCTPOWCTBA C Ae/ITeNleM B Npouecce rpagynpoBKu
'MH onpegensalT MacwTabHbIli KO3hMLMEHT NOBEPEHHOIO0 U3MEPUTEsIbHOro ycTpoicTBa. OKOHYaTeNbHO
3HaYeHMe NMPUIOXKEHHOTO HarnpsHXXeHNs NMpu UCMbITaHUM HOPMUPOBAHHbBIM HanpsiXXeHneM onpeaesisiioT rno noka-
3aHMAM NOBEPEHHOrO U3MEPUTESIBHOIO YCTPOMCTBA C perncTpauuen ocunanorpamm.

5.4 I3amepeHVe Toka BO BpPeEMS UCMbITAHUA UMNY/IbCHBIMU HaMpPsXXeHNnsiMu

Tpe6oBaHNA K U3MEPEHUNIO TOKA, MPOTEKAIOLLErO Yepes3 UCMbITYeMbIi 06 EKT NpY €ro UCMbITAHUW UMIY-
JIbCHBIM HaNpPsHXXeHNEeM, AO/MKHbI 6bITb OTPAKEHbI B COOTBETCTBYOWMUX HJ, Ha 3/1eKTPO06OPYA0BaHNEe OTAE b-
HbIX BUOB.

5.5 MeToabl ncnbitTaHni

5.5.1 O6wune TpeboBaHNA K MeToAaM UCNbITaHUi

TpeboBaHVsA, NpeabABMSeMble NPU UCMNbITaHUW OTAENbHbLIX BUAOB UCMbITYEMbIX O6BEKTOB (MCMblTaTeNb-
HOe HanpshkeHne, ero NOISPHOCTb, KOTOPas A0/HKHA ObITb MCMO/Ib30BaHa, NpeAnoYMTaeMblii NOPAAOK Yepeao-
BaHUA MNONAPHOCTU, €C/iM WUCMNO/b3YTCA 06e MNOMAPHOCTM HamnpshkKeHWUsi, YMCO0 nocnefoBaTeflbHbIX
NPUAOXEHN HANPSXEHUS U MHTEpPBasl BPeMEHU MeXAy HUMW) A0/DKHbI OblTb YCTaHOB/IEHbI B COOTBETCTBYIO-
wnx HAO Ha anekTpoobopyfoBaHue oTAeNIbHbIX BUAOB, NMPUHMMAas BO BHUMaHWe cneayolmne dakTopbl:

- obecneveHne Tpebyemoli TOUHOCTU pe3y/ibTaTOB UCMbITAHUS;

- CNyYalHbI xapakTep HabngaemMbixX ABEHNI:

- 3aBMCUMOCTb OT MOJIAPHOCTU N3MEPSAEMbIX XapakKTePUCTUK;

- BO3MOXHOCTb NPOrpeccupyroLlero yxyalweHusa CoOCTOAHUA U30/1AL MU NPY NOBTOPSAIOLWMXCA NPUAOXKEHN-
AX HanpsHkeHus.

5.5.2 na onpefeneHns COOTBETCTBUA M3ONALUUU HOPMUPOBAHHBLIM WUCMbITATENIbHLIM HarMpsXeHUsaMm
NPUMEHAIOT criefytolme MeTobl:

1) MeToAbl NCNbITAHNSA BbIAEPXMBAEMbIM HaNpPsXXeHNeM, K KOTOPbIM OTHOCATCS:

- TpexyfapHblii meTtog (A) — pekomeHAyeTCs Mpu OTAe/IbHOM MWCMbITaHUM HecaMOBOCCTaHaB/IMBalo-
Lencsa n3onaumm;

- TpexyaapHbin metog, (B):

- NATHaguaTnyfapHblli MeTog, (PEKOMEHAYeTCA NPy OTAe/IbHOM MCMbITaHMM CaMOBOCCTaHaB/IMBaloLLel-
€Sl U30M15LMN 1 NMPU COBMECTHOM UCTbITaHUM camoeoCcCcTaHaBNMBaloLLelics 1 HecaMOBOCCTaHaB/IMBatoLLencs
n3onaumnn);

2) MeTog pa3psAfHOro HanpseHus (pekomeHyeTcs Npu oTAeNIbHOM UCTbITaHUM CaMOBOCCTaHaB/IMBa-
lowencsa n3onaummn).

MpumeHeHne MeToAo0B — no HJ,. ycTaHaBAnBawLWUM TpeboBaHUA K 3/IEKTPUYECKON NPOYHOCTN U30/4-
L1 3/1eKTPO060PYA0BAHNA U S1EKTPOYCTAaHOBOK.

Mpn ncnbITaHM AO0MKHO GbITb NPUIOXKEHO HOPMUPOBAHHOE YMC/I0 UMNY/ILCOB UCMbITATE/IbHOrO Hanps-
XEHUA KaXKA0W NONAPHOCTU (NOSTIOXUTENBHOM UM OTpULaTelbHOM) AN TO/IbKO OAHOM NOASPHOCTU B COOTBET-
CTBUM C yKasaHnssmMn H/l Ha TpeboBaHUS K 9N1€KTPUYECKON MPOYHOCTU N30/IALUN.

NHTepBan BpeMeHU mMexay NpuioXeHUImMn NMnynbCcoB A0/DKEH ObITb HE MeHee 1 MUH.

5.5.3 UcnbiTaHne TpexygapHbiM MeTogoM (A)

5.5.3.1 K 1CnNbITyeMOMY O6BHEKTY [AO/IKHO ObITb MPUIOKEHO TPU NMMY/IbCA HAMPSAXeHUss HOPMUPOBaH-
HOW POPMbI, NONSPHOCTU U 3HAYEHUSA NCNbITATENIbHOIO HaMPSXEHUS.

5.5.3.2 Tpu ncnbITaHUM NOAHBIM FPO30BbIM UMMYJILCOM A0MNYyCKaeTca NnapainenbHO UCNbITyeMOMY 00b-
KTy NPUCOeANHSATL LIAaPOBOI pas3psiAHUK C pa3psagHbIM HanpshkeHnem 115 %— 120 % npuknazblBaeMoro uc-
NblTaTe/IbHOr0 HaMpsXeHUs B C/lydae WCNbITaHUSA CWUOBbIX TpaHCOPMaTopoB, TpaHchopmaTopos
HanpshkeHns n peaktopoB 1 105 %— 110 % B cnydae UCNbITaHWS APYroro 3fieKTpoobopyaoBaHus. MNpu ucnbl-
TaHUM Ha LWapOBOM pas3psifHUKe He [O/IHKHO 6bITb paspsaja.

5.5.3.3 O6beKT cuntaloT BblAepXaBLUMM UCMbITaHWe, eC/in He NPON3O0LLIIO HY OA4HOMO MOHOro paspsga
B U30M1AUMN N HE 0BHapPYXeHO HeAONYCTUMbIX NOBPEXAEHWI N30MALUN.

Hannune HegonyCTUMbIX NOBPEXAEHUI N3015LMM YCTaHaBMMBalOT HA OCHOBE PACCMOTPEHMS KOMMJIeK-
ca MpU3HaKoB, YKasaHHbIX B H/l Ha aTO an1ekTpoobopyaoBaHue.
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Mpu ncnbITaHU CUNOBbLIX TPaHCOPMaToOpPOB, TPAHCOPMATOPOB HaMNPsHXXeHUs 1 peakTopoB A8 06Ha-
PY>XEHUSA HeAOMYyCTMMbIX MOBPEXAEHWNA N30N5LUN B KAUECTBE OCHOBHOMO NPVMEHSIIOT MeTO/,, OCHOBaHHbIN Ha
M3MEeHEeHU Mpu NOBPEXAEHUN U30AUMN hopMbl kKoNlebaHnii HanpshXeHni 1 TOKOB B 06MOTKax Npu Npusioxe-
HUN K UCMbITYEMOW 06MOTKe MMMYy/bca HanpsXXeHus. Mpyu COMHEHUAX B MHTepnpeTaunm NCKakeHnn dopmbl
Konie6aHunii fonycKaeTcs NPUIOXUTb JONOMHUTENIBHO OT OHOIO0 A0 TPeX MMMY/IbCOB UCMbITATE/TbHOrO Hanps-
XeHus.

Mpu ncnbITaHWM annaparToB, N30/IATOPOB, KOHAEHCATOPOB 1 TpaHCOPMAaTOPOB TOKa A1 06HapyXeHUs
HeJoMNyCTVMbIX MOBPEXAEHWA N30MALMN OO0/DKHbI ObITb PACCMOTPEHbI OAVH WM HECKO/IbKO U3 Creaytowmx
NpU3HaKoB:

- NcKaxeHne popMbl NPUNOXKEHHOTO UMNY/ILCA;

- BbIXOZ, My3bIPbKOB rasa Ha NOBEPXHOCTb 3epkasia 3anosHALWel XUAKoCcTu;

- OTCYTCTBME pa3psja Ha cpe3atoleM MPOMeXyTKe U Ha BHeLLHEe M30a5UMy Npy UCNbITaHny Cpe3aHHbI-
MU MMMy IbCaMUn HanpshXeHUs NPU Ha/Inumm cpesa HanpsikeHWs Ha ocLmMsInorpamMmme NpuIoKeHHOro MMy bCca;

- CylWeCTBEHHas pasHuLa Mexy 3Ha4eHUAMU eMKOCTel 1 (U11) B KPUBBIX 3aBUCUMOCTU TAHIEHCOB Yyrna
ON3NEKTPUYECKMX MOTEPL OT HAMPSXKEHUA, U3MEPEHHbLIX A0 U MOoc/ie UMMYJ/IbCHOMO UCTbITaHUSA KOHAEHCATOPOB,
TpaHcOpMaToOpOB ToKa HanpsixeHnem 20 KB 1 BblLLe C OCHOBHOW XUAKOW WK TBepAon n3onsumei (3a Uckio-
yeHneM bapdopoBoii) U BBOAOB CO C/IOUCTON nlonsuymeit;

- oTpuuaTenbHble pe3y/bTaTbl UCMbITaHUS HamnpshKeHVeM MPOMBbILL/IEHHOW YacTOoTbl, MPOBOAMMOrO Mo-
CJ/1e UCMNbITaHWA rPO30BbLIMWN NMMNYIbCaMU, NPU 3TOM OAHOMUHYTHOE UCMbITaTe/IbHOE HanpsXeHue, UCNosib3ye-
MOe B KayecTBe KpUTepus BblAEPKMBAHUS WMMY/IbCHOMO WCMbITATe/IbHOrO HanpshXeHus, [O0/IKHO ObiTb
NPUIOXEHO B TeyeHne 1 MVUH He3aBUCUMO OT BUAA U30NALUN.

5.5.4 WcnbiTaHue TpexygapHbiM MmeToaoMm (B)

5.5.4.1 K ncnblTyeMoMy O6BEKTY JO/DKHO 6bITb NMPUIOKEHO TPWU UMMY/bCa HaMpPsXeHNs HOPMUPOBaH-
Holi (hOpMBbI, MONIAPHOCTU Y 3HAYEHWS UCTIbITATE/IbHOrO HaMpPsHKeHNS.

5.5.4.2 O6BEKT CUMTalOT BblAEPXaBLUMM UCMbITaHNE, eCNN He MPOU30LLJIO HX OAHOIo MOJIHOrO paspsaa
B M30N151UUN N HE OBHapYXeHO HeZonyCTUMbIX NoBpexAeHui nsonaumm no 5.5.3.3.

Ecnv nponcxoauT oT O4HOrO A0 ABYX MOJHbIX Pa3psafoB, NCMbITyeMbI 06BEKT cUnTaeTCs He BblAepxas-
LWIMM UcnbITaHne. Ecnn nponcxoamT oAuH NOMHbIA pa3psj B caMOBOCCTaHaB/IMBaloLWencs n3onayum, npukna-
OblBalOTCA 9 ONONHUTESIbHBLIX UMMY/ILCOB, U €CNIN MPU 3TOM MOJIHbIe Pa3psfbl He NPOUCXOANAT, UCMbITYEMbIN
06bEeKT CUMTaeTCA BblepXaBLUM UCTbITaHVe.

Ecnu nponcxogut cpabaTtbiBaHue M0G0 CUCTEMBI 3alMTbl OT MOBPEXAEHMSA B HECAMOBOCCTaHaB/MBa-
toulelicst U30NALUKN, UCNILITYEMbIA 06 BEKT CUMTAETCA He BblAEPXKaBLUMM UCMbITaHUS.

5.5.5 WcnbiTaHne naTHaguatuygapHbIM MeTo40M

5.5.5.1 K ncrnbITyeMoMy 06BbEKTY JO/HKHO ObITb NPUIOKEHO 15 NMMNY/IbCOB HaNpPsXeHUsi HOPMUPOBaH-
HOW (POpMbI, MOASPHOCTU M 3HAYEHUS UCMbITATE/IbHOIO HanpsHKeHs.

5.5.5.2 O6beKT cuMTaloT BblAEPKaBLUNM UCMbITaHNe, eC/IN He NPOU3O0LLSIO HU OA4HOTO MOJSIHOro paspsija
WM HefomnycTUMOro noBpexgeHus no 5.5.3.3 B HecamMOBOCCTaHaB/AMBalOLWERCca n3onaumn (BHeWHel nnm
BHYTpPEHHe) 1 Npon3oLLio He 60s1ee ABYX MOMHbIX Pa3psA0B U3 KaxAon cepun 15 MMnybCoB B CaMOBOCCTa-
HaBMBatoLEencsa N3oNAUUN.

MpumeuvaHunsn

1 Ecnu npu ucnbiTaHUK ra3oHano/IHEHHOro 06opyAoBaHNsA NOMHbIV paspsag NpovsoLlen nNpyu NPUAoXKEHUN UMNYb-
ca c Homepamu oT 13 o 15. TO HEO6X0ANMO NPUNOXKUTL elle TpK UMNynbca (MakcMyM 18): Npu 3TOM MOJHbIA paspsas
[0/KeH oTCyTCTBOBaTb. PekoMeHayeTcs NpoBeCcT! 0CMOTP YacTeli 060pyA0BaHNs C HecamoBOCCTaHaBAMBaloLencs nso-
nsuuei.

2 [pv OTAENBbHOM MCMbITAHUM BHELWHE U30MALMUN [ONYCKAOTCA YaCcTUYHbIe pas3psifibl BO BHYTPEHHEeR nsonauyuu.

Mpy yKazaHHbIX YC/IOBUSIX AOMYCKAETCS TaKXe MPUHSITL Mepbl N0 YCTPAHEHMIO YaCTUUHbIX Pa3psigoB BO
BHYTPEHHE N30M5AUMK, ECNIN 3TO HE BHOCUT UCKKEHUSI B 3/IEKTPUUECKOE MOJIe BHELLHE U30Msumn, a Takke
MOBbLICUTbL MPOYHOCTb BHYTPEHHEN W30/SUMN Fa30HAMNO/IHEHHOIO 3/1eKTPO06OPYA0BAHUS  MOBbIWEHEM
JaBneHus rasa.

5.5.5.3 VcnbITaHUs NOMHbLIM U CPe3aHHbIM UMMY/IbCaMyl CAMOBOCCTaHaBMBAKOLWEeCcs N30N5LUN 3N1ekK-
TPOOGOPYA0BaHNS. HE VMEKLLETO 0GMOTOK UMM KOHAEHCATOPHbIX 06KIaA0K, [OMYCKAETCSl 3aMEHATb OAHUM
MCMNbITAHWMEM MOJIHLIM MMMY/NILCOM. B 3TOM C/lyuyae UCnbITaHUs NPOBOAAT 6e3 cpe3aloLlero ycTpoicTea.

McnbiTaHmsa 1 OLEeHKY pe3y/ibTaToB NPOBOAST B NOC/e40BaTeIbHOCTU:

- K UCMbITyeMOMY O6BEKTY MPUKNaAbIBAIOT MOJHbIE UMMY/IbCbl C MaKCUMa/IbHbIM 3HaYeHUEM, PaBHbIM
HOPMVPOBAHHOMY 3HAYEHUIO UCMbITATE/IbHOTO HAaMNPSKEHWS CPE3aHHOIo MMMy bCa:
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- eCIN Ha UCNbITyeMOM O6beKTe Npomn3onaeT He 6osiee ABYX pa3psfoB, TO U30NALMIO CUUTAIOT Bblaep-
XaBLUel NcnblTaHne Kak MNOJIHbIM, Tak U Cpe3aHHbIM MMMYy/bCcaMun U OTAe IbHbIe UCTbITAHMSA MPU HOPMUPOBaH-
HbIX MO/IHOM W Cpe3aHHOM MMMYyJsibcax NPOBOAUTL He CreayeT;

- ecnun npowmsoLso 6onee ABYX NOMHbIX Pa3psALoB 1 NpeagpaspsagHoe Bpemsa He 6051ee yeM A9 ABYX U3
HUX ByaeT MeHee 2 MKC, TO U30/ISILMIO CHMTAIOT BblAepXaBLUel ncnblTaHne cpe3aHHbIM UMMYbCOM U AO/DKHBbI
6bITb NPOBeAEHbI OTAEe/TIbHO UCTMbITAHNS HOPMUPOBAHHBIM MCMbITaTeIbHBIM HaNpPsHXXeHNeM NOHOro UMMYbCa.

5.5.6 NcnbiTaHne MeToA0M paspAfHOro HanpsXxeHus

5.5.6.1 VicnblTaHMe NPoOBOAAT O4HUM U3 METOA0B MOJTHOrO pa3psana, ykasaHHbIX B A.2 NpuioxeHus A. ¢
nocnegytouleli OLEeHKOW pe3ysibTaTa B COOTBETCTBUM C NPUTOXKEHNEM A.

Mpu UCNbITaHUN BHELLHEN N30MALUN 3HAYeHMe paspsaAHOro HanpsbkeHUs onpeaenstoT ¢ yyeTom nonpa-
BOYHbIX KO3WPULNEHTOB Ha aTMOCcdepHble yC/10BusA No 4.4.

O6beKT cumnTalT BblAepXasBlWUM UCMbITaHWE, eC/IM HOPMUPOBAHHOE UCMbITaTeNIbHOE HanpsXxeHue
MeHblLIe UM PaBHO BblAepXnBaemomy, onpegeneHHomy no oopmyne A.1 npunoxexns A.

5.6 OnpegeneHne BOIbT-CEKYHAHOW XapaKTepUCTUKN U301ALUN

5.6.1 BONbT-CEKyHAHYIO XapaKTepUCTUKY M3OMALUM MOXHO onpeAensiTb Npu SIMHEHO HapacTaroLnx
UMMyibcax UM Npu nmMnynbcax NOCTOAHHOM hopMbl.

5.6.2 BONbT-CEKyHAHYIO XapakTepuUCTUKy Mpu SIMHEHO HapacTalowWwmx UMMybcax onpeaensitoT nyTem
NPUNOXEHNA K N30N5LMM CEPUN UMIMY/IbCOB HaMpsXXeHUsl, oTBevalowmnx TpebosaHmam 5.1.31, y KOTOpbIX Npu-
MepHO paBHbIMU CTYMEHAMUN U3MEHSETCHA CKOPOCTb HapacTaHUA HanpsXXeHUsa S Ha (hpoHTe MMNY/bCa, U Bbi3bl-
BaloLWMX MOJHbIA paspss Ha 06bekTe UCTbITaHuS.

Mpn 3TOM HEO6XOAUMO, UTOObI NOMHBIA pPa3pss NPONCXoANN BCerga Ha (poHTE UMNyNbCca B ero INHel-
HOW vacTu.

[ANa Kaxaoro umnynbsca no ocuuasiorpamme onpefensatoT paspsagHoe HanpsxkeHve no 5.1.24 n npegpas-
psigHoe Bpemsa Tcno 5.1.26.

Yucno cTyneHen HapacTaHUs CKOPOCTU HanpshXXeHs [O0/MKHO ObITb HE MeHee YeTbIpeX, a YAC0 UMMY/Ib-
COB Ha Kax[ol CTyneHn — He MeHee nATwu.

Mo nosy4yeHHbIM 3KCNepUMEHTa/IbHBLIM TOUKaM CTPOAT BEPXHIOK U HUXKHIOKO orvbaroLimne Kprsble, a Takxke
CpeHIoI0 KpUBYIO, NprBeAeHHble Ha pUcyHke 15a. YkasaHuns 06 UCMO/1b30BaHUN KPMBbIX UM OTAeNbHbIX TOUeK
BO/IbT-CEKYHAHOW XapakTepUCTUKN MOTYT 6bITb AaHbl B HJ, Ha anekTpoobopyaoBaHve oTAe/1bHbIX BUAOB.

5.6.3 BONbT-CEKyHAHYIO XapakTepuCcTuKy npyv umnysbcax MNOCTOSAHHOM hopMbl (06bIYHO CTaHAAPTHbIX
rPO30BbIX UMMy IbCax) onpeaesiAtoT NyTeM NPUNOKEHUS K M30NALNN CEPUM UMMY/IbCOB HaNpPsikeHUss NOCTOSH-
HOM (pOpPMbI C pas3IMUHbIMU MaKCUMa/IbHbIMU 3HaYEeHUAMU, BbI3bIBaOWMX MOMNHbLIA pa3psag Ha ob6bekTe
NCMbITaHWA.

[ns Kaxaoro umnynbca no ocuuanorpammMe onpegenatoT paspsagHoe HanpshxeHve no 5.1.24 n npegpas-
psgHoe Bpems Tc no 5.1.26. Yncno cTyneHell U3MEeHEeHUs1 Hanpsi)XeHUs A0/MHKHO ObITb HE MeHee YeTbipex, a
YMCI0 UMMY/IbCOB Ha CTYMNEHN — He MeHee MATU.

MNMocTpoeHne BONbT-CEKYHAHOM XapaKTepUCTUKN M YKa3aHUs MO ee UCMOJIb30BaHMI0 NpuBeaeHbl Ha pu-
CyHKe 156 n B 5.6.2.

PucyHok 15 — BONbT-CEKyH/AHbIE XapakTepUcTUKL U30ALMUM
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6 lcnblTaHmA Hanps>XeHnAMmn KOMMYTaluMOHHbIX MMMNY/1bCOB

6.1 OnpepeneHne 3Ha4YeHUS UCNbITATE/IbHOTO HaNPSAXEHUA U NapamMeTpoB MMNyAbca

6.1.1 Mpwn nUcnbITaHUM N30MALMN SNEKTPOOBOPYAO0BAHNA NPUMEHSAIOT criegytowme hopMbl KOMMYyTaLU-
OHHOrOo MMMy ibca.

- anepuoguyecknini MMnynbc (CM. PUCYHOK 16);

- KonebartesnbHbIlV UMNYbC, NPeACcTaBAAOLWNA cOBO0l 3aTyXalolwme KonebaHnsa HanpsXXeHNs OKONo Hy-
neBoOro 3HayeHms (CM. pUCYHOK 17a) nnmn yHMnonsipHble Kosieb6aHnsa BOKPYr COCTaBisoLWen 60s1ee HU3KOM yac-
TOTbI (CM. PUCYHOK 176).

dopma nmnynbca (anepuoguyeckas nnm konebarenbHasn) U ero napameTpbl AO/IKHbI ObITb yKa3aHbl B
HZA Ha anekTpoobopyaoBaHMe OTAeNbHbIX BUOOB.

PucyHOK 16 — ANepuoanyecknii KOMMYTaLMOHHbIA UMMYIbC

6

PucyHok 17 — KonebaTenbHblii KOMMYTaLWOHHBIA MMAYbC

6.1.2 3a 3Ha4veHue paspsafHOro HanpsXXeHUs NPUHUMAaIOT MakCUMaslbHOe 3HayeHue HanpsxeHua UMm-
nynbca. ecnn paspsg npounsoLles Ha MakCUMyMe HanpshKeHUA 1 3a HUM. W 3HaYeHne HanpsXXeHns B MOMEHT
paspsaga (cpesa), ecniv paspsg npovsoLlen Ha nogbeme Hanps>xeHusa (PpoHTe).

6.1.3 Hauano nmnynbca O, — MOMEHT BPEMEHU, HA4YNHAsA C KOTOPOro 3aperncTpupoBaHHas Kpueas Ha-
YMHaEeT MOHOTOHHbIA NOABbEM.

6.1.4 Bpemsa nogbema nmnysibca TnonpeaensatoT Kak UHTePBaUT BPeMEHU MexXay MOMeHTaMu, Korga Ha-
npsHkeHne pasBHO Hy/I0 (Havano nmnynbca O,) 1 Korga OHO AOCTUTHET CBOEro MakCUMaslbHOro 3HayeHus A
(c™m. pycyHkun 16 n 17).

6.1.5 AnuTenbHOCTb uMNynbca T (Bpemsa 40 nonycnaga) onpenenstoT Kak MUHTepBas BPEMEHN Mexay
Hayanom nmnynsca O, ¥ MOMEHTOM, KOra 3HayeHne Harnps>XeHUsa NOHU3MUNO0Ch A0 NONOBUHBbI MaKCUMasIbHOrO
3Ha4yeHus (CM. pUCyHkn 16 n 17).
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MpumeyaHue — Mpu UCNbLITAHAU BHYTPEHHEN N30M1ALMU CUNOBLIX TPAHCHOPMATOPOB, TPAHCHOPMATOPOB Ha-
MPSKEHNS U LWYHTUPYIOLWMX PEAKTOPOB A/INTENIbHOCTL UMMY/bCa ONPefeNisioT Kak MHTEPBa/ Mexay Hauaniom MMnynbea
O, 1 NepBbIM NepexoAoM HanpsHXKEHWsI Yepe3 Hy/feBoe 3HayeHue (BPEMS [0 Hyns).

6.1.6 Bpems cBbiwe 90 % onpeAensatoT Kak MHTepBas BPeEMEHU MeXAy ToUkaMu Ha (hpoHTe 1 cnage um-
nysbca. rae 3HavyeHne HanpsxeHns pasHo 90 % MaKCUMa/IbHOrO 3HaYEeHUS.

6.2 CraHgapTHble KOMMYTaLWOHHbIE NUMMNY/IbCbl HAMPSXeHUN

6.2.1 CTaHAapTHbI anepuofnyecknii KOMMYTaUMOHHbIA UMMY/IbC AO/HKEH MMeTb crefylowne napa-
MeTpbl. onpegensiemMble Mo 6.1.4—6.1.5 1 pucyHky 16:

- Bpems nogbema N— (250 + 50) mkc;

- 4NTeNbHOCTbL uMnynbca Tu— (2500 + 1500) MKc;

- AONYCK Ha MakcumasibHoe 3HavyeHue umnysnbca — =3 %.

O603HauveHne nmMnysnbea: «250/2500».

JonycxaeTcs npumeHeHne anepnognyeckmnx nmnynscos 100/2500. 500/2500 1 1000/5000 ¢ gonyckamu:
Ha Bpems nogbema — 120 %, Ha A/INTeNIbHOCTL — * 60 % M Ha MakCUMasibHOe 3HadyeHne — 13%. Heobxo-
ONMOCTb MPUMEHEHUN 3TUX UMMY/bCOB A0/XHa 6bITb yKaszaHa B H/l Ha anekTpoo6opyaoBaHue OTAeNbHbIX
BUIOB.

6.2.2 CTaHpapTHbIi KonebaTesibHbI KOMMYTaUMOHHbIA UMMNY/IbC J0/HKEH UMeTb hOPMY, yKaszaHHYIO Ha
pucyHke 17a. lMonapHOCTL UMMNynbca onpeaenseTcsa NosAPHOCTLIO NepBoro nosynepuoga. MapameTpbl UM-
nysibca AO/MKHbI ObITb CNeAyoWUMN:

a) A5 BHYTPEHHeN (MCMbITyeMol OTAe/TIbHO OT BHELLHEN) N30A5LMMN Fa30HAM0/IHEHHOMO 3/1IEKTPO06OpPY-
[0BaHNA:

- Bpems nogbema Tn— (4000 ¢ 1000) mkKc;

- ANMTenbHOCTb umnysbca Tn— (7500 1 2500) MKc;

- OMNYCK Ha MakCcUMa/ibHOe 3HaveHne umnynbca — 1 3 %.

O603HaveHue nvnynbca: «4000.7500».

[onyckaeTca NpuMeHeHWe YHUMOJIAPHOIo UMNYy/bCa, NPUBEAEHHOrO Ha PUCYHKe 176. ¢ napameTpamu
CcTaHAapTHOro Koneb6aTenlbHOro UMMNYNbCa;

6) ANA BHYTPeHHel U30/15LMN CUI0BbIX TPaHCHOPMAaTOPOB U LLYHTUPYIOWNX PeaKToOpoB:

- Bpems nogbema 'n— He MeHee 20 MKC;

- 4NTENbHOCTb UMNynbca Tn— He MeHee 500 MKC;

- Bpems cBbiwe 90 % ' — He meHee 200 MKC;

- ONYCK Ha MakcumasibHoe 3HayeHne umnysabca — *= 3 %.

O603Ha4veHne nmvnysnbca: «20/500».

6.2.3 dopma 1 napameTpbl KOMMYTALMOHHOIO NMMY/bCa, KOTOPbIM CriedyeT UCMbITbIBATb TY UIN UHYIO
M30M15LUMI0, @ TaKXe OTHOLIEeHNe MaKCUMa/IbHOro 3HayYeHUsi BTOPOro nosynepuoga K MakCMManibHOMY 3Haue-
HUIO NepBoro 1 Bpems ceblie 90 %. ecnn OHU B/IUAIOT Ha pe3y/ibTaTbl UCMbITAHUA, [O/TKHbI ObITb YKa3aHbl B
H/ Ha anekTpoobopyaoBaHne oTAeNbHbIX BUAOB.

6.3 OnpepgeneHne n nogbop 3HayYeHUn napameTpoB UMMNY/ILCOB MPU UCTbITAHUAX

6.3.1 Ha ucnbiTaHne Hanps)XeHneMm KOMMYTauVMOHHOIo UMMNyJ/ibca pacnpocTpaHatoTcsa ykasaHusa 5.3.

6.3.2 Tpe6oBaHUA K 3HAYEHUSM CYMMapHOI eMKOCTU 06bekTa U AOMOSIHUTE/IbHON eMKOCTU UChbITa-
TefIbHbIX YCTAHOBOK TaKue Xe. Kak 1 NPy UCNbITaHUN HanpskeHNneM NpOoMbILLIEeHHOW YacToTbl no 7.3.5.

6.3.3 lpwn ncnbiTaHN 06LEKTOB C EMKOCTHOWN XapakTepucTUKOl (BblKtoYaTenu, pasbeguHUTeNN, BBO-
Abl. N30/1ATOPbI, TPAHCHOPMATOPbI TOKA, KOHAEHCaTopbl UT. f.) anepuoanyeckum KOMMYTauUOHHbLIM UMMY/ib-
COM HanpshXeHus pekoMmeHAayeTcs ncnosib3osatb MH.

Mpy ucnbiTaHMM 06BLEKTOB NPUNOXEHHbIM KOonebaTeslbHbIM MMMNY/1IbCOM HamnpsbkeHUss peKkomeHAayeTcs
NPUMEHATL CXeMbl Ha OCHOBe UCMbITaTe/IbHOro TpaHcgopmaropa (Kackaga TpaHcopMaTopoB) UK reHepa-
TOpa MMMY/IbCHBIX HaMpPsHKEHWIA.

Mpu ncnbITaHUM TPaHCHOPMAaTOPOB MHAYKTUPOBAHHbIM KO/le6aTelbHbIM MMMNY/1IbCOM HanpsiXXeHUs peko-
MeHAyeTCs NPUMEHSITb CXeMbl, OCHOBaHHble Ha MpUHLUWNe paspsga KOHAeHCaTOpHOW 6atapen Ha 06MOTKY
Hu3wero HanpsbkeHus (HH) ucnbiTyemoro TpaHcopmaropa HemocpeACTBEHHO WM Yepe3 MPOMEXYTOUHBbIN
TpaHcdopmaTop.

6.3.4 [nA cTaHAApTHOrO anepnoanyeckoro KOMMYTaLMOHHOIO NMMy/bca Bpems nogbemMa umnysisca Tn
MOXHO OLEHUTb C MOMOLLbIO BbIPaXKEHNS
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rae K — 6e3pa3mepHast KOHCTaHTa, paBHas:
K=2,42- 3.08 10-3+7(20. 30, + 1.51 «}{O .

I(90_30, — nHTepBas BPEMEHN, B TeYEeHMEe KOTOPOro HanpshXxeHne Ha PPoHTe nmnysabca nogHmumaetcs ¢ 30 %
00 90 % mMakcumanibHOro 3HadyeHus. (90. 30) 1 Tu— B MKC.

MpumeuaHune — A cTaHAAPTHOrO KOMMYTALVOHHOTO MMMYy/bca 06bIYHO NpUHUMaeTca N, m 2.4 [(3B_M,.

6.3.5 Ha n3mepeHue xapakTepucTuK HarnpsixxeHUst KOMMYTaLMOHHbIX MMMY/IbCOB 1 TOKOB pacnpocTtpa-
HAIOTCA YKa3aHuda 5.3 n 5.4.

6.4 MeTogbl NCNbITaHW

6.4.1 [nsa onpejesieHNss COOTBETCTBUSA WU3ONALUUN HOPMUPOBAHHBLIM WCMbITATe/IbHbIM HanpskeHUsM
NPUMEHSAIOT Te XXe MeTOoAbl, YTO 1 NPU HanpsHXeHUU rPo30BOro umnynsca (5.5.2).

MNpumeHeHWe MeTOA0B W NOMIAPHOCTbL MMMY/IbCOB — Mo HJ Ha TpeboBaHMA K 3/1eKTPUYECKO MPOYHOCTH
M30/18LNN 3/1EKTPOO6OPYAOBAHNSA M 3N1eKTPOYyCTaHOBOK (5.5.2).

6.4.2 WcnbiTaHne TpexygapHbIM METOA0M MPOBOAAT B cOOTBETCTBUM € 5.5.3 n5.5.4.

Mpw ncnbiTaHUK annaparos, TpaHCHOPMAaTOPOB TOKa U N30/IATOPOB Ha/ln4vMe HeOMyCTUMbIX MOBpexje-
HWIA yCTaHaB/IMBalOT Ha OCHOBE PacCMOTPEHMST KOMMJIEKCa MPU3HaKOB, U3/TOXEeHHbIX B 5.5.3.3 1 oTHOCAWMXCA
K UMMNY/IbCHOMY HarpsiKeHUHo.

6.4.3 WcnbiTaHne nATHaguaTUydapHbIM METOA0M MU30/MALUN B CYXOM COCTOSIHUM NPOBOJAT B COOTBET-
ctBum € 5.5.5.1 n 5.5 5.2.

6.4.4 WcnblTaHne naTHaguatuygapHbIM METOAOM M30/1ALMK NOA AO0XAEM MPOBOAAT B COOTBETCTBUMN C
5.5.5.1 npwu ycnoBusax goxaesaHusa 4.5.2.

O61BEKT cunTaloT BblAepPXaBLUMM MCMbITaHWe, eCQM BO BPEMS NMPUIOXKEHUS KaxXAol cepun 13 15 umny ib-
COB (NONOXNTENbHON 1 OTpULaTesIbHOlM NOASPHOCTE) NPON30LLIO He 6o/ee ABYX MNOJIHbIX Ppa3psfoB B CaMo-
BOCCTaHaB/IMBaloLencs N30NALUN.

Ecnv npousowno 6onee AByX NeEPEKPbITUIA, TO UCMbITaHVE NOBTOPSAIOT MPY TEX e CaMbIX YC/0BUAX (Npu-
NOXEeHNeM VMMMy/IbCOB TOM NOMAPHOCTY, MPU KOTOPOW MPOM3OLLIN NepekpbITUs). O6bEKT cUMTaloT BblaepXKas-
LIMM UCMbITAHWA, eC/Iv NPU MOBTOPHOM UCMbITAHUKN NPOU3OLLIIO He 6osee ABYX NepekpbITUii.

6.4.5 cnbiTaHne MeTOA0OM pas3pALHOro HanpsXeHus

WcnbiTaHne n3onsauumn MeTo4oM paspsgHOro HanpsXkeHWs ¢ nocneAytollein OLeHKON pesynbTarta cnegy-
eT NpoBoauTb B cooTBeTCcTBMN € 5.5.6.1.

7 VicnblTaHUA NepeMeHHbIM HanpsXXeHnem

7.1 Onpe,qeneHVle 3Ha4YeHUA ncnbliTaTe/IbHOINO0 HanpsaXeHna n ero napameTpos

7.1.1 3a 3HavyeHMe UCMbITATE/IbHOrO HaNpPsXXeHUs NPUHUMAIOT YC/I0BHOE AeNCTBYHOWEe 3HA4YeHe Ha-
NPsXeHns. onpegeneHHoe AeslieHNeM N3MePEHHOro aMnanNTYAHOro 3Ha4YeHns Ha Mpwn ncnbiTaHMm Hanps-
XeHneM Hwmke 150 kB. NpPUIOXEHHbIM OT BHELUHEro MCTOYHMKA, AOMYCKAeTCs 3HaYeHue MUCMbITaTeNlbHOro
HanpsHXeHUs onpeaesniaTb MO ero AeCTBYIOWEMY 3HAYEHMIO, N3MEPEHHOMY, HanpuMep, 3/1eKTPoCTaTuyeCcKnum
BO/IbTMETPOM, €C/I1 OTHOLLEHME aMMINTYAHOrO 3Ha4YeHNs K AelicTByoWeMy NexuT B npegenax-/2 « 0,028.

NMpumeuyaHue— BHJ Ha 371eKTpo06OpPYAOBaHNE OTAEMbHbIX BUAOB MOTYT GbiTh YKasaHbl Tpe6OBaHNS N3Me-
peHnsi AeiiCTBYIOWEro 3HaYeHNs1 UCTMLITATE/IbHOTO HaMNPSHKEHWUs BMECTO aMiMTYAHOIO 3HaueHus B cnydasix, korga fei-
CTBYIOLLEEe 3HAYEHNE MOXET UrpaTh BaXHYK PO/b, HANMpUMep, B TEMMOBbIX NpoLeccax.

7.1.2 AMNANTYAHOE 3Ha4YeHue onpeaensioT Kak cpefgHee OT MakCMMasibHbIX 3HaYeHul 3a nepuog 6e3
yyeTa He3HauyMTe IbHbIX BbICOKOYACTOTHbIX KOslebaHuii, NOSABIAIOWMXCA Ha KPMBOW HanpshkeHus BCneacTBue,
Hanpumep, HenoJsiHbIX pa3psaoBs.

7.1.3 [eiicTBylollee 3HaYeHe ONpeaensatoT Kak KBagpaTHbI KOpeHb U3 cpefiHero apngmeTnyeckoro
KBaApaTOB 3HAYEHWIA HaNpPsHKeHUs 3a BPeMsi O4HOro nepuoaa.

7.2 CraHpapTHOe ucnbiTare/ibHOe NepeMeHHOoe HanpshkeHune

7.2.1 YacTtoTa HanpsihXeHusa Ao/HkHa 6bITb BAManasoHe oT 45 Ao 65 'y, kpome cryvyaeB MUCMbITaHUSA U30-
NnAuMM TpaHchopmMaTopoB 1 PeakToOpPoB NHAYKTMPOBaHHbLIM HanpshXeHneMm, Korga gonyckaeTtcs 6oee Bbicokas
yacToTa, Ho He 6onee 400 .

7.2.2 ®opma KpMBOW Hanps)XeHNs1 Ha 06 bEKTEe NCMbITaHWS AO/DKHA ObITb NPaKTUYeCKN CUHYCOUAaNbLHOM, 1
o6a nonynepuoga 613Ky No hopmMe Apyr KAPYry € pasHULE BeSIMUNH MNONOXUTENBHbBIX N OTPULATE TbHbIX MakK-
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CUMasNIbHbIX 3HaYeHW MeHee 2 %; OTHOLIEeHMEe aMNAUTYAHOrO 3Ha4YeHUA HanpPsSXXeHUs K 4eCTBYOLLEMY AO/HKHO
6bITb B Nnpegenax”~2 +0,07.

7.2.3 [onycTumMoe OTK/IOHEHME MeXAY HOPMUPOBaHHbLIM U U3MEPEHHBIM 3HAYEHUAMU UCMbITATENNBHOIO
HanpskeHns He AO0/DKHO npesbiwatb *1 % npu ANUTENTBHOCTU NPUIOXEHUSA HOPMUPOBAHHOTO UCMbITaTe/IbHO-
ro HanpsbkeHus He 6onee 1 MVH.

Mpy ANUTENbHOCTU NPUNOXEHNS HOPMUPOBAHHOTIO UCMbITATE/IBHOIO HanpsixeHns 6osee 1 MUH gonyc-
TUMOE OTK/IOHEHMe He O0J/IKHO npeBbiwaTth 2.3 %.

MpumeuvyaHunsa

1 fonycknpepfcTtasnseT coboii JONYCTUMYIO Pa3HOCTb MeXy HOPMUPOBAaHHbLIM U (haKTUYECKN U3MEPEeHHbIM 3Haue-
H/EeM HanpseHusi. 3Ty pa3HOCTb clefyeT OTAnYaTb OT MOTPELUHOCTU U3MEPEHMS.

2 Tpn MCnNbITAHUN MHOTOOBMOTOUHbIX CUTOBbIX TPAHC(HOPMATOPOB OAHOMUHYTHBIM NEPEMEHHbLIM HanpsXXeHneM,
VWHAYKTUPOBAHHbIM B UCMbITyEMOM TpaHcopmaTtope, ykazaHne o AonyCTUMOM OTK/IOHEHUN MeXAy HOPMUPOBAHHbLIM U 13-
MEepEeHHbIM 3HAYEHNAMU OTHOCUTCS «HANPSHKEHNIO INHEHOro KOHLA 06MOTKM BbiCLLIEro Hanpshkenus (BH)oTHocutenbHo
3eMNn.

7.3 W3mMepeHue HanpshkeHust U TpeboBaHUA K UCNblTaTeNbHbIM YCTaHOBKaM

7.3.1 Mpwn ncnblTaHUM HOPMUPOBAaHHbLIM UCMbITaTE/IbHBIM HaMNPsXXeHWeM ero XapakTepucTuku (3Hauye-
HUe. YacToTy 1 dbopmy) onpegensaoT no FOCT 17512 1 KOHTPOAUPYIOT NOBEPEHHbIMU U3MepUTENIbHbIMU CUC-
Temamu.

MpumMmeyaHuns

1 OTHOWeHNe amMNIMTYHOTO 3HAYEHNS HaNPSXXEHWs K AeliCTBYOWEeMy onpeAensioT C NOMOLLbI0 AeNnTens Hanps-
XEHUSA. N3MEPUTENbHOro TpaHcopMaTopa HanpsKeHNs U APYrnX U3MEPUTENbHbIX YCTPOCTB MO NOKa3aHWsIM BONbTMET-
POB. M3MEPSIOWMX aMNIUTYAHOE U [AeliCTBYOLEee 3HAYEHUS HANPsXXeHUs, WM ApYrux NpuGopoB, MO3BONSIOLLUX
onpeAenuTb ykasaHHOEe OTHOLLEHNE.

2 Mpy UcnblITaHUM 06BEKTOB NPUIOXKEHHBIM HanpsXXeHneM hopMy UCNbITATENILHOTO HANPSXEeHUs [ONycKaeTCs He
KOHTPO/NIMPOBATb, €C/IN N0 pacyeTy CyMMapHOe AeiicTByHLee 3HAYEHNe HANPSKEHUS BbICLIMX FTAPMOHUK HE MpeBblllaeT
5 % OCHOBHOI rapMOHUKU UM €C/IN UCMbITAHUS NPOBOASAT NPY 3HAYEHUAX TOKA, 419 KOTOPbIX NPY paHee NpoBeAeHHbIX HUC-
NbITaHWSIX 6bIN10 YCTAHOBNEHO, YTO TPEGOBAHUSA K POPME HANPSKEHNS BbINONHATCS.

3 MMpyu UcnbiITaHUKM 0GBEKTOB HANPSXXEHNEM, UHAYKTUPOBAHHbLIM B UCMbITYEMOM 06beKkTe, HEOGXOANMOCTb KOHTPONS
¢hOpMbI HANPSKEHUSI U LONYCTUMbIE OTKIOHEHWUS OT HOPMWUPOBAHHOW DOPMbI [OMXHBI ObITh YKa3aHbl B HJ Ha 31eKTpoo6o-
pyAoBaHue OTAEeNbHbIX BUAOB.

4 YacToTy UCNbITATENIbHOTO HanpshKEHUs [OMycKaeTcsl He KOHTPO/IMPOBATb, ECNM OHA paBHa YacTOTe BHELUHEl
cetn.

7.3.2 B uensax 3awmTbl UCNbITYEMOro 06beKTa OT C/IlyHaliHOro Ype3MepPHOro NOBbIWEHUST HaNPSXXEHNS
napasnnesibHo UCNbITYEMOMY 06 beKTY AONYCKaeTCA NPUCOEANHATL LIapOoBOM pa3paaHNK C NPOBMBHbLIM Hanps-
XXeHneM. paBHbIM 110 %— 120 % mncnbiTaTeNbHOro. PekoMmeHayeTcs Mexay paspsagHUKoOM Y UCNbITyeMbIM 06-
BEKTOM BK/IHOYATb 3alMTHbIA pPe3ncTop.

7.3.3 MNepepa NpUNOXEHMEM K UCMbITYEMOMY 06 bEeKTY HOPMUPOBAHHOIO MCMNbITATe/IbHOIO HanpsXeHns
NPOBOAAT rpaflyMpoBKY MUCNbITATE/IbHOM YCTaHOBKM NpU NpucoeiMHEHHOM OObeKTe.

[na 06bEKTOB C CaMOBOCCTaHaB/IMBalOLENCca M30M5uMeil rpagyvpoBKy MPOBOAAT MpPU HamnpsikeHUU
90 %— 100 % HOPMUPOBAHHOIO UCMbITATENbLHOrO, a A1 06 bEKTOB C HECAMOBOCCTaHaB/IMBaloLLeica n3ons-
umen — npu HanpsxxeHnn He MeHee 50 % HOPMMPOBAHHOIO MUCMbITATE/IbHOrO.

7.3.4 [elicTBylOLLee 3HAYEHME YCTAHOBMBLLErTOCA TOKa KOPOTKOrO 3aMbIKaHMA Ha CTOPOHE BbICLLENO Ha-
NPsSHKeHUs NcnblTaTes/IbHOM YCTAaHOBKM NPV HAMPSXXeHUN UCTIbITaHWSA [O/THKHO bbITb He MeHee 1 A. KpoMe criyya-
€B. YKa3aHHbIX B NpYMeYvaHusX.

CooTBeTCTBME UCMbITATE/IbHOW YCTAHOBKM TPe6OBaHMIO HACTOSALLENO MYHKTA AO/HKHO ObITh yCTAHOBNEHO
pacyeToM TOKa KOPOTKOro 3amMblkaHWA. Pe3ynbTaTbl pacyeTa TOka Npu HOMWHa/IBHOM HarnpshXeHUn ucnbita-
Te/IbHOro TpaHchopMaTopa A0/MKHbI 6bITb BHECEHbI B NACMOPT UCMbITaTe/IbHOM YCTAaHOBKWN C yKa3aHWeM 3Ha-
YEeHUA CONPOTUB/IEHNS 3aLMTHOIO Pe3nMCcTopa, K KOTOPOMY OTHECEHO 3HAyYeHue Toka.

MpunmevyaHunsn

1 Mpu NCNbITaHUN BHYTPEHHENR 1 BHELWHE U30M1ALMN B CYXOM COCTOSIHUM YCTaHOBMBLLMIACA TOK KOPOTKOrO 3amblka-
HWSi MCMbITaTeNbHOM YCTaHOBKM AoMyckaeTca MeHblie 1A. HO He meHee 0.3 A.

2 MMpu ncnbiTaHnn HanpshkeHnem go 100 KB M30/1ALMOHHbBIX NPOMEXYTKOB UV YaCcTel N30NALMOHHbBIX KOHCTPYKLMWIA,
3aMo/IHEHHbIX XNAKUM, ra3006pasHbIM, TBEPALIM AN3NEKTPUKOM UM X KOMOUHALMSAMU N NCMbITYEMbIX OTAENbHO, YyCTaHO-
BMBLLMNIACA TOK KOPOTKOrO 3aMblKaHWsA UCMbITaTeNbHOM YCTAHOBKU fonyckaeTcst MeHblie 1 A. HO He MeHee 0.1 A.
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7.35 Mpwy UcnbITaHUN 3/1EKTPOO6OPYA0BaHNS, KDOME ra30HaNo/IHEHHOro, CyMMapHas eMKOCTb UCTbITY-
eMOoro o6 bekTa 1 AOMNO/THUTENIbHOM EMKOCTU (Ae/IMTeNs HanpshXeHWs, N3MEePUTESTIbHOTO LIapoBOro pa3psagHu-
Ka. a Takke crneynasnbHOl 406aBOYHON eMKOCTM) AO/MKHA ObITb He MeHee 1000 nd.

MpumeyaHune — Ecam conpoTuBiEHNe 3aLMTHOTO Pe3nCTOPa, BKIIOUYEHHOTO MeXdy NCMbITYeMbIM 06beKTOM
1 ucnblTaTeNbHbIM TpaHcopMaTopoM, He npesbiwaeT 1kOM. emKocTb 06MOTkM BH TpaHcdopmaTopa BMmecTe ¢ BBOAOM
MOXeT paccMaTpuBaTbCA Kak OfHa U3 COCTaBAALWMUX AONONHUTENbHOW eMKOCTW.

7.4 ViI3MepeHVe TOKa BO BPEMS UCMbITAHUIA NepeMeHHbIM HanpsiXxXeHnemM

7.4.1 Ons ndMepeHuMs Toka 06bI4YHO UCMOMb3YIOT TpaHCcopMaTop ToKa, YCTaHOB/EHHbIN Ha BbIBOAE 3a-
3eMJIeHNs UCNbITYeMOro o6bekTa. TpaHcopmMaTop TOKa MOXeT ObITh TakKe YCTaHOB/1EH Ha BbICOKOBO/IbTHOM
nposoje, COeANHAIOWEM UCTOYHUK HAMPSXXEHUSA C UCTbITYEMbIM OO BHEKTOM.

7.4.2 TpeboBaHMS K U3MEPEHMIO TOKa, NPOTEKAOLLLErO Yepes UCMNbITYeMbli 06 bEKT NPU ero UcnbiTaHnn
nepemMeHHbIM HanpsXXeHneM, [0/DKHbI ObITb OTPaXeHbl B COOTBETCTBYOWMX H/ Ha 3/1ekTpoo6opyaoBaHue oT-
OelIbHbIX BUAOB.

7.5 MeToabl ncnbiTaHni

7.5.1 OnA onpegeneHnss COOTBETCTBUA U3ONALMU HOPMUPOBAHHbLIM UCMbITATENIbHBIM KPaTKOBPEMEH-
HbIM MEPEMEHHbIM HarMpsHKeHUAM MPUMEHSAIOT crefytoLle MeTobl:

1) meToA vchnblTaHUSA OAHOMUHYTHBIM HanpsHXeHnem;

2) meTof cpefHero paspsagHOro HanpshkeHus (pekoMeHAyeTcsl A1 camMOBOCCTaHaB/IMBalOLEeNnca n3o-
naymn):

3) MeTog UCMbITaHUA HanNps>XXeHMeM Nnpu nNJiaBHOM nogbemMe (NPUMeEHSAEeTCA ANA OTAENIbHOrO UCNbITaHUSA
BHELUHEel U30/1AUUN U NCNbITaHUS U30MALUN MeXAY KOHTaKTaMy ra3oHano/IHeHHbIX Bbik/loyaTesneli B COOTBET-
cteun ¢ FOCT 1516.3.

MpruMeHeHWe Toro nnu gpyroro metoga — no HA Ha TpeboBaHNA K3NeKTPUYECKOM NPOYHOCTU N30NAL MU
3n1eKTpoo6opyaoBaHUA.

7.5.2 MeTopf ncnbiTaHUA OAHOMUHYTHBLIM Hanpsi>XeHuem

7.5.2.1 HopmwupoBaHHOE UCNbITaTe/IbHOE OHOMUHYTHOE HarnpshXeHue NpuKNagbiBatoT K U3oNsaunm oa-
HOKpaTHO C BbIAEPXKOM ero B Te4eHne HOpMMPOBaAHHOIO BpeMeHu, ykasaHHoro B 7.5.2.3—7.5.2 5.

7.5.2.2 CKOpOCTb Nogbema HanpshkeHus A0 1/3 ucnblTatesibHOro MoXeT ObITb NPOU3BOJILHONM (Hanps-
XeHne. paBHOe yKazaHHOMY, MOXeT ObITb MPUIOXKEHO TOSTHKOM), Aa/ibHelillee NOBbILeHWe HanpshXXeHns o-
XHO 6bITb NNaBHbLIM U 6LICTPLIM, HO MO3BOASAIOLWMM MPU HanpsxeHUn 6onee 75 % McnbITaTeNIbHOIO CYUNTBIBATL
rnokasaHus U3mMepuTenbLHOro nNpuéopa (PekomMeHAyeTCss CKOPOCTb MOBbIWEHUS OKOMO 2 % HOPMUPOBAHHOTO
3Ha4YeHns B CeKyHAy). Mocne JOCTUXEHNA HOPMUPOBAHHOIO 3HAYEHUSA Y BbIAEPXKN NPY 3TOM 3HaYeHUN B Te-
YyeHVie HOPMUPOBAHHOTO BpeMeHU (O4HOMUHYTHOE) Un 6e3 BblAepXKN (Npy NNaBHOM NoAbeMe) HanpsXeHne
[O/IKHO ObITb MNABHO M BbICTPO CHUMXEHO WM A0 HYNA, WM A0 3Ha4YeHUA He Bblle 1/3 ucrnbiTaTesibHOro
HanpsxeHus (rMocsie 4ero HanpsxeHue OTK/IYaloT).

YKa3aHHbI cnocob nogbemMa HanpsXXeHUs NPUMEHAI0T TakxXe Npu onpeaenieHun cpeaHero paspsaaHoro
HanpsHkeHus.

NMpumeyaHune — [JonyCTUMbIE NPN UCMbITAHUN HEKOTOPbIX BUAOB 3/1EKTPOO6GOPYAOBAHUS U3MEHEHNUS METOAM-
KM nofibema W CHMXEeHNS HanpskeHUs JOMKHbI ObiTb ykasaHbl B HJ Ha 3n1ekTpoo6opyaoBaHme oTAeNbHbIX BUAOB.

7.5.2.3 Mpun mncnbiTaHum ob6bekTa Hanps>XxeHnem, npunoXeHHbIM OT BHELWHero UCTo4YHuKa, OANnTenb-
HOCTb BbIAEPXKN HOPMUPOBAHHOIO MUCMbITATENIbHOIO HaNPSHXXeHMS A0MXKHA 6bITb 1 MUH.

NMpumeyaHune — lNpy UCNbITAHUN HEKOTOPLIX BUAOB 3/1IEKTPOOGOPYL0BAHUS 4/IMTENBLHOCTb BbILEPXK HOPMU-

POBAHHOTO WCMbITATE/ILHOTO HAMPSKEHUSI MOXET BbITb 60Mee 1 MUHYTHI, YTO AOSHKHO GbITb OTpaXKeHo a HJ, Ha anekTpo-
060pyf0BaHNe OTLENbHbIX BUAOB.

7.5.2.4 [lna anekTpoo6opyAoBaHUS K1accoB HanpshkeHns 220 KB 1 HWXe ¢ OCHOBHOI OpraHn4yeckom
TBepAOoi nsonauneinn (kpome 6yMaKHO-MacsiHOWN) Unn n3onsaumen n3 kabenbHbIX Macc ANUTENbHOCTL BblAep-
XKY HOPMUPOBAHHOTIO UCMbITATE/IbHOIO HanpsiXeHUs Ao/1XHa ObITb yBeIMyeHa 40 5 MUH.

Annapartbl K1accoB HanpshxeHus 220 KB 1 HUXe CO CMellaHHOM N30/AuMeid, Hanpumep, BbiK/oYaTeu,
MMeloLme fepeBsiHHble, TEKCTO/IMTOBbIE, BYMaxXHO-6aKkennToBble, CTEK/IOTEKCTOINTOBbIE AeTann, npeaHas-
HayeHHble 4715 NPOAO/HKMTENIbHONM paboThl NOA NOJHLIM Pabounm HanpskeHnem (Hanpumep, TAru), Aonycka-
eTCsA UCMbITbIBATb B TeYeHne 1 MUH Mpu YCNOBUW, YTO AeTanin U3 U30/IMPYIOLMX MaTepranos opraHnyeckoro
NPOUCXOXAEHUA UCMbITbIBA/IM 4,0 COOPKM B TeYeHne 5 MUH.
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[JonyckaeTcs npoBoAWTbL UCMbITaHWe AeTasieil No YacTaM UK UX ydacTkam, ecnv npeasapuTesibHbIMU
nccnefoBaHNAMUN YCTaHOB/IEHA 018 HaNpPsHKeHUs, NPUXOAALLAACA Ha UCTbITYeMYIO YacTb.

7525 Mpu ncnbITaHUM CUNOBLIX TPAHCOPMAaTOPOB, TPAHCHOPMATOPOB HAMPSKEHNSA N PEaKTOPOB Ha-
NPsXeHWEM, UHAYKTUPOBaHHbIM B MUCMbITyeMOM 06bekTe, Npu yactoTe A0 100 U BKAOUUTENBHO ANUTENb-
HOCTb BbIJEPXKN UCMbITATENIBHOTO HaNpPsXXeHUs [0/DKHAa O6biTb paBHa 1 MuH. a npu yacToTe f 6onee 100 Iy
ONVNTeNbHOCTb BbIAEPXKM UCMbITATE/IbHOTO HanpshkeHus B cekyHAax AOo/MkHa ObITb YMeHbLUeHa B COOTBET-
CcTBUM € hopMy ol

/=60™ (14)
1

HO He A0/1XHa 6bITb MeHble 15 c.

7.5.2.6 Tpwn UCNbITaHUN BHYTPEHHEN U30NAUUM U UCMbITAHUWN BHELLHER M30NAunn B CyXOM COCTOSIHUN
06BEKT CUMTAIOT BblAepXaBLUMM UCNbITaHWE, eCc/ii BO BpeMs ero nposeAeHns He Hab1t04an10Ch NOIHOMo pas-
psaga unn HeJoMyCTUMbIX NOBPEXAEHUIA.

Mpun McnbITaHUN N30NAUUMK MACASHbIX CUMIOBbLIX TPAHCOPMaTOPOB, TpaHCOPMAaTOPOB HaNpPsXXEHNS 1
MacnsAHbIX PeakTopoB Hannume He4ONYCTUMbIX NOBPEXAEHUM yCTaHaBNMBAaKOT HA OCHOBE PaCCMOTPEHUS KOM-
nsiekca Np1U3HakoB, HanpruMmep M3MeHEeHWNs NokasaHuii NpnbopoB (amnepmMeTpa, BosIbTMETPA), pa3psija Ha 3a-
LWNTHOM LUAPOBOM MPOMEXYTKE, YaCTUYHOrO NOBPEXAEHUS M30N5ALUN, OTMEeYaemMoro no 3ByKy pas3psioB B
6ake 1 BbIAENEHUIO ra30B UNWU AbIMa, MHTEHCUBHOCTM YaCTU4YHbIX PaspsaoB WUAW APYIUX UX XapaKTepucTuk
(ecnn 37O yKasaHO B cTaHAapTax Ha MeToAbl UCMbITaHWIi TpaHCOPMaToOpPOB).

Mpun ncnbITaHUM N30NALUKN annapaToB, TPaHCHOPMATOPOB TOKa, N30IATOPOB U KOHAEHCATOPOB Hanune
HeJOoNYCTUMbIX NOBPEXAEHWI yCTaHaBNMBAaOT HA OCHOBE PACCMOTPEHUS Creayowmx NPU3HaKoB:

- MOTPecKnBaHwue.

- U3MEeHeHne nokasaHuii NpnbopoB, HanpumMep amnepmMmeTpa Uin BOSIbTMETPA;

- paspsg, Ha 3alWMTHOM LLIapOBOM MPOMEXYTKE;

- CyllecTBeHHas pasHuua Mexay 3Ha4eHUsMN eMKocTelr 1 (Mnu) Mexay KpvBbIMU 3aBUCUMOCTU TaHreH-
ca yrna guanekTpuyecknx notepb OT HanpsXeHUs, U3MEPEeHHbIX 40 U MNoc/e UCMNbITaHUSA KOHAEHCAaTOpOoB,
TpaHCcopMaTOpOB ToKa HanpsikeHneM 20 KB 1 Bbille C OCHOBHOW XWAKOM Ui TBepaoi (Kpome kepaMmuyec-
KOM) nsonsauymueli 1 BBOAOB CO C/IONCTONM n3onsuneii:

- Hanuune cnefos OT CKOMb3AWMX pa3psaaoB UNn CTPUMEPHOM KOPOHbI Ha MOBEPXHOCTY TBEPAOI OpraHu-
yeckoii nsonsaumu;

- HaNMume CKONb3AWMX Pa3psa0B NN CTPMMEPHOW KOPOHbI BO BHELLHEN N30N1AUUKN Npu npreMocaaToy-
HbIX UCMbITAHUAX, €C/IM OHW He Habndanncb NPY TUNOBbLIX UCMbITAHUAX.

B HJ, Ha anekTpoob6opyAoBaHue oTAeNbHbIX BUAOB MOTYT 6bITb YCTaHOB/IEHbI TaKXe 1 ApYyrue NpusHaku
HaIMuNA HefOMYCTUMbIX MOBPEXAEHUNA.

MpuMmevyaHuns

1 MNpu NprMemo-cAaTouHbIX UCMLITAHWAX annapaToB AOMYCKAOTCA €AMHUYHbIE YacTUYHbIE pas3psabl B Macne
(NnoTpeck1BaHue), ecnu OHW He Bbi3blBAOT U3MEHEHUI peXxuma B UCNbITaTenbHOW yCTaHOBKe (M3MeHeHMii nokasaHwii
npu6opoB, paspsifa Ha 3alUTHOM LIAPOBOM NMPOMEXYTKE U T. N.) U OTCYTCTBYIOT NpW NPOBeAeHUI MOBTOPHOFO MUCMbITa-
HUS.

2 [pu NpremMo-cAaTouHbIX UCTbITAHUAX GAKOBbIX MACMSHbIX Bblk/louaTenei knaccoB HanpshkeHusi 110 kB u Bbiwe
[ONYCKAITCA €MHNYHBIE YACTUYHbIE Pa3psifibl B MACME. €C/M OHW He BbI3bIBAIOT U3MEHEHNI PEXMMA B UCTbITATE/LHOIA
yCTaHOBKe (M3MEHeHUit nokasaHuit NprGopoB, paspsga Ha 3alNTHOM LAPOBOM NPOMEXYTKE W T. MN.). NOSABNSIOTCA NWLb NO
[OCTVKEHUN MOMHOTO 3HAYEHUS UCTILITATENILHOTO HANPSHKEHNS 1 HE NOSIBMISIOTCA NPU NPOBEAEHUN NOBTOPHOIO UCTbITAHNS
HanpsbkeHueMm, paBHbIM 95 % HOPMUPOBAHHOTO UCMbITATENLHOIO, NPU AIMTENLHOCTY ero Bbigepxku 30 c.

3 MMpu ncnbITaHNM BHYTPEHHEN U30/ALMM AOMYCKAETCS BO3HUKHOBEHME Caboii CTPUMEPHOIi KOPOHbI B BO34YXe U
cnabblx CKOMb3sILUX Pas3psg0oB Mo BHELHEN NOBEPXHOCTM dhapdopa.

7.5.2.7 VicnblTaHWe U3015AUUN NOoA4 A0XKAEM NMPOBOAAT NpU YCNOBUAX A0XAeBaHNA 4.5.

7.5.2.8 Tpu “CNbITaHUWN BHELWHER N30NALMN NOA AOXAEM OGBEKT CUMTAIOT BblAEPXaBLWMM UCMbITa-
HMe. ec/IN He NMPOoU3O0LLIO NOJIHOrO paspsfa B TeYeHUe BblAePXKM HOPMUPOBAHHOIO UCMbITATEIbHOIO Ha-
NPsHXXeHns.

Ecnn npousowen nonHblii paspsj BO BHELWHEN caMOeOoCcCTaHaBIMBatoLWeica n3onaumm, To UcnbiTaHne
[O/HKHO 6bITb MOBTOPEHO B TEX Xe YCNOBUAX UCMbITaHUA ewe pa3. ECn npy NOBTOPHOM NPUAIOXEHUN Hanps-
XXEHUSA He NPOM30LLIO NOMIHOTO NEPeKPbITUS, TO 06LEKT CUMTAIOT BblAEPXKaBLUUM UCMbITaHVE.
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7.5.3 MeTop cpefHero paspsaAHoOro HanpsXXeHus

7.5.3.1 WcnbiTaHne npoBoaAT metogom 100 %-ro paspsga (cm. npunioxeHune A). Mpn 3TOM K UcnbiTye-
MOMY 06BEKTY NPUKNaAbIBAIOT CEPUI0 HanpshKeHWi, N1aBHO MOogHMMaeMblx No 7.5.2 2 4o No/HOro paspsga.
VHTepBan mMexay npuioXKeHNAMU HanpsXeHns — He MeHee 1 MUH.

3HayeHne ucnblTatesibHOro (pa3psaAHOro) HanpsXXeHUs, [OCTUrHYTOe HeNoCcpPeACTBEHHO Nepes NoHbIM
paspsagoM, JO/MKHO 6bITb 3aperncTpupoBaHo.

Mpu “cnbITaHNM BHELLIHEN U3015LMM 3HaYeHe CpefHero paspsaHoOro HanpshkeHns onpeaensioT ¢ yye-
TOM NOMNPaBOYHbIX KO3IPULNEHTOB Ha aTMOCEPHbIE YC/I0BUA MO 4.4.

7.5.3.2 O6BEKT cuMTaloT BblAepXaBLUMM UCMbITaHMe, eC/IN HOPMUPOBAHHOE UCMbITaTeNIbHOE Hanpsxe-
HVe MeHbLUe W paBHO BblAepXnBaemomy, onpegesieHHomMy no popmysie (A.30) npunoxeHusa A. nnu ecnm
HOPMMPOBaAHHOE cpefiHee pa3psaAfHOe HanpshKeHne MeHblle UKW paBHO OLEHOYHOMY cpefHeMy paspsgHOMY
HanpshxeHuio Licp.

7.5.4 MeTof ncnbiTaHNA NEPeEMEHHbIM Hanps>XeHnem npu nNJaaBHOM nogbeme

7.5.4.1 KwucnbITyeMOMYy 06BEKTY [O/HKHO ObITb MPUIOXKEHO HAMpPshKeHVe, 3Ha4YeHne KOToporo NogHMMa-
10T ;O HOPMUPOBAHHOIO 3HAYEHUSA U 3aTeM 6e3 BbIAEPXKN CHUXAIOT A0 Hy/s Nno 7.5.2.2. HanpsXeHue JOMKHO
ObITb MPUNOXEHO 3 pasa C UHTEPBA/IOM MeXAy NPUIOXKEHNAMN He MeHee 1 MUH.

7.5.4.2 WcnblTaHve U30nauMn nog AoX4emM rnpoBOAAT Npu yCNoBusax goxaesaHns 4.5.

7.5.4.3 O6GBEKT cUMTaloT BblAepXaBLUMM UCMbITaHNE, eCNN BO BPeMS UCMbITaHUSA He NPON30LLNIO0 HU OA-
HOro nosiHoro paspsga. B cnyyae ogHOro nosiHoro paspsiga UcnbitaHne J0/HKHO 6bITb MOBTOPEHO NPWY LLIECTU
NPUIOXKEHUSAX HaNPSHXKeHNS; U30MALMIO CUMTAIOT BblAepaBLuel ncnblTaHne, ecan Npu NOBTOPHOM MCMbITaHUU
He NPon30oLL/I0 HN OAHOrO MOJIHOroO paspsaaa.

MpumevaHuns

1 Mpwn ucnbiTaHNU N30NALMOHHbBIX KOHCTPYKLMIA, COBMPaeMbliX N3 OTAE/bHbIX apMUPOBaHHbIX 3/IEMEHTOB, He fonyc-
KaeTcs MOSIHOro paspaja Mexay apMaTypoii OTAe/bHbIX 3/1eMEHTOB, €C/I napasiieslbHoO C 3/leMeHTaMmn BK/IKYEHbl eMKOC-
TV 3Ha4yeHnem 6onee 1000 nd kaxpgas.

2 TMpu OTAENBHOM WCMbITAHWM BHELLHeR U30aaLUun AoNycKalTcs YacTUYHble pa3psfbl BO BHYTPeHHel nsonsauuu
npu yCnoBuUu, 4TO UCMbITYEMbIi 06bEKT BblAEPXan UCMbITaHNE BHYTPEHHeR nsonauyun. Mpun ykasaHHOM ycnoBuv gonycka-
eTca TakkKe NPUHUMaTb Mepbl N0 YCTPAHEHWI0 YacTUYHbIX pa3psAoB BO BHYTPEHHEN N30N1ALUKN, eCIM 3TO He BHOCUT Mcka-
XEeHWU B 3MeKTpuyeckoe nosie BHELWHeN M3015AuMKu, a Takke MoBblWaTb NPOYHOCTb BHYTPEHHEW U30M1auun, Hanpuvep
NoBbILWEHNEM laB/IEHNA CXAaToro rasa.

7.6 VcnbiTaHMe U301ALUK Ha CTOKOCTb K TEM/IOBOMY Npo60to

7.6.1 TMpoBepKy CTOMKOCTW M30/IALUN K TEM/IOBOMY NMPOGOI0 NMPOBOAAT NPUIOXKEHNEM K N30MALUN HOP-
MWPOBAHHOIO HanpsiXeHUs!, BblAEPXMBAEMOro A0 AOCTMKEeHUSA YCTaHOBUBLUErOCA 3Ha4YeHUsA TaHreHca yrna
ON3NEeKTPUYECKNX NOTEPD.

TennoBo peXxum Jo/MKEH ObITb IKBUBAJIEHTEH PEXMMY NMPU HOMUHAIBHOM TOKe 3/1eKTPO060pYyA0BaHNSA.

[lns BBOOOB CU/MIOBbLIX TPaHChopMaTopoB, LWYHTUPYIOWMX Y TOKOOrpaHNYMBaIOLWMX PeakTopoBs, a Takxe
BbIKNtoYaTenel, npegHasHavyeHHbIX ANA paboTbl B YCNOBUAX NOTPY>XEHUSA O4HOIO U3 KOHLOB BBOAA B ropsiyee
Mac/io, yKa3aHHbIli 9KBVBa/IEHTHbIN PeXMM A0MyCKaeTCs OCYLLeCTBASATb NPU MOTrPyXXeHUn COOTBETCTBYIOLLeNH
yacTu BBOAa B ropsiyee mMacso, npv 3TOM TemnepaTtypa OKpyxatollero Bosgyxa foshkHa 6bite oT 15 °C go
20 X . Temnepatypa Macna, OkpyxaroLero BBoj, fos/HkHa 6biTb (90 i 20) eC, 3Ty TemnepaTypy U3mMepsitoT B
TOUKe, PacrnosloXXeHHOM Ha paccTosHUM 15 cM OT NOBEPXHOCTU BBOAA U 3 CM OT MOBEPXHOCTM Maca.

7.6.2 YkasaHHOe B 7.6.1 nchbITaHMe NPOBOAAT, Kak NpPaBu/io, Ha COBPaHHbIX n3genmsax. B TexHuyeckn
060CHOBAaHHbIX Cny4Yasx AornyckaeTcs NPoOBOAMTb UCMbITaHME Ha OTAe/IbHbIX AeTansax (Hanpumep, U3onaTo-
pax. B TOM uucrie BBOAAX, BO3A4yXONpoBoJax, WTaHrax, Tarax) n ysnax.

7.7 VcnbiTaHne 3N1eKTpoobopyA0BaHUA NMEePEMEHHbLIM HanpsXXeHWeM Ha pagnonomMmexmu

7.7.1 Ycnosusa npoBefeHNs UCNbITaHNA

7.7.1.1 VcnbiTaHne NpoBOAAT C U30NsLMNEl B CyXOM COCTOSIHUM NPU OTHOCUTE/TIbHOM BI2XKHOCTU OKpY-
xarowero Bosgyxa He 6onee 80 %. HenocpeacTBeEHHO nepes NpoBefeHUEM UCMbITaHUSA U30AUpyloLwme no-
BEPXHOCTU AO/DKHbI ObITb MPOTEPTbI YUCTOM CYXOW TKaHblO AN yAaseHUs BOIOKOH U MblAn. McnbiTaHne
cnepyeT NpoBOAWTbL HE paHee YeM 4yepe3 2 4 Moc/ie OKOHYaHMA APYruX WUCMbITaHUi U30A5UMM AaHHOTO
o6bekTa.

7.7.1.2 Kopnyc, 6ak. ocHOBaHue napyrue 3aseMmssieMble 4acTu 06 bekTa O/MKHbI ObITb 3a3eMeHbl. Mpu
MCNbITAHUN KOMMYTaLWNOHHbIX annapaToB HanpshXeHne A0/HKHO ObITb MPUIOXEHO Kak BO BK/THOYEHHOM, TakK U B
OTK/IIOYEHHOM NOJIOXEHUAX annapara. B OTKNOYEHHOM MOOXKEHUN UCMbITaHWe NPOBOAAT ABaXKA bl NPY NPUIIOo-
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XXEHUWN HaNpPsHXeHUs K O4HOMY N3 KOHTaKTOB U 3a3eM/IEHUN APYroro KoHTakra. MNpu CUMMeTPpUnN aneKTpnuyecko-
ro nosisi B U30N1ALMN MeXAy KOHTakTaMn UcCnbiTaHne NpoBOAAT OANH pas.

7.7.1.3 TMpw ncnblTaHNN JOMKHbBI ObITb NMPUHATBLI MePbI /19 CHUXEHNS BAANAHUA Ha pe3y/ibTaTbl usmepe-
HUA 3a3eMJIEHHbIX U Me3a3eM/IeHHbIX MOCTOPOHHUX OKPYXalLwWwmx npeameToB. BHewHUli hoH pagnonomex
(ypOBeHb pagnonomex, co3dgaBaemMblX BHELWHMUM MOJIEM U UCTIbITATe/IbHbIM TpaHCHOPMaToOpPOM) A0/IKEH ObITb
He MeHee YeM Ha 6 4B HWKe HOPMMPOBAHHOIO YPOBHA PafnonomMex.

7.7.2 MeToguka npoBefeHUs UCMbITaHUA

7.7.2.1 WN3mepeHne ypoBHS pagnonomex Ao/HKHO NpoBoAnTLCA B cooTBeTCcTBUM € TOCT 26196.

1.1.22 YpoBeHb paanonomMmex (HanpsxeHne B MUKPOBO/IbTaXx) AO/KEH ObITb MU3MEPEH MPU HaNpPsAXeHnUn
1,1 w7 3 nocne ero BblAepXkn B TeYeHNe He MmeHee 5 MyH (Um— Haunbonbllee paboyee HanpshkeHue aek-
Tpoo6GopyAOBaHuUS).

7.7.2.3 N3mepeHuna cnepyeT NpoBoAUTb Ha yacToTe (500 + 50) kY. MoryT 6bITb UCNO/Ib30BaHbl Apyrue
n3MepuTesibHble YacToTbl B AnanasoHe 0.5—2 MIu. ecnu 3To yka3aHo B H/l Ha 3nekTpoobopyaoBaHue oT-
[eNlbHbIX BUAOB.

MN3MepuTesibHYI0 4acTOTy yKasblBalOT B MPOTOKO/E MUCMbITAHWIA.

7.7.2.4 PekomeHAyeTCA U3MEPATb XapakTepUCTUKM pagmonomex (3aBMCUMOCTU YPOBHS paguornomex ot
HanpshkeHns). Mpn aTOM 3HaUYEHME HaNPsXXeHUs BbIAEPXMBAIOT BTeyeHne He MeHee 5 MyH paBHbiM 1,1 UJ-J3.
3aTeM CHMXaT CTyNeHAMMU, paBHbIMU npuMepHo 0.1177/1/3, o 0.3u”N/n/3. a 3aTeM NOBbIWAKT TaKNMU Xe CTy-
neHsamun Ao 1.1UJ*}3 1 Bblgepx1BatoT B TedeHne 1 MUH. Moc/ie Yero TakKUMmM Xe CTYNeHAMM CHOBa CHUXatoT 10
0.3UJJ3. Mpwn nocnegHeM CHKEHUN HaNPSXEHUSA Ha KaxkAol CTyNeHn N3MepsoT ypoBeHb paguonomex. [a-
fiee NPoBOAUTCA He MeHee [BYX LIMK/I0B MOBbLILWEHUSI U CHUXXEHUA HanpskeHus. 3aBUCUMOCTb YPOBHS paguno-
noMex OT HanpsXeHUS NPU ero CHWKEHUN ABNAETCA XapakTePUCTUKON paanonoMex 3/1eKTpoobopyAoBaHuUS.

7.7.2.5 O6BEKT cUMTaloT BblAepXasBLUMM UCMNbITaHWE, eC/IM YPOBEHb PagMornoMex npu NoBTOPHOM Mo b-
emMe HanpsixeHuna Ao 3HaveHus 1.1U 3 He NpeBbIlWaeT HOPMUPOBAaHHOE 3HavYeHne, ykasaHHoe B H/] Ha anek-
Tpoo6opyaoBaHne oTAeNbHbIX BUAOB.

7.8 lcnbiTaHe BHelWHel n3onaunm nepeMeHHbIM HanpsiXXeHneMm Ha OTCYyTCTBME BUAUMON

KOPOHbI

7.8.1 McnblTaHMe Ha OTCYTCTBME BUAUMON KOPOHbI MPOBOAAT B CYXOM COCTOSIHUM B 3aT@MHEHHOM Mome-
LeHNN, a Ha OTKPbITbIX NJoWagkax — BHOYHOe Bpems. OTCyTCTBME BUAVMOW KOPOHbI ONpeaensaoT BUsyab-
HO Unn choTorpacpnposaHnem.

7.8.2 Mpw BM3yanlbHOM onpeAeneHnn HabaaeHU0 A0/HKHO npealecTBoBaTb 30-MUHYTHOe NpebblBa-
Hue HabnoJaTens B TeMHOTe.

7.8.3 Mpwu choTorpadupoBaHny OTCYTCTBME BUAMMOI KOPOHbI ONpPeAesnstoT Npu MOSIHOCTbIO OTKPLITON
Anadparme potoannapara. pyM HEBO3MOXHOCTN 06ecneyeHnss NOSIHOro 3aTeMHEHUsT UCMbITYeMbIi 06bekT
doTorpadmpytoT Ha hoHe YepHOro aKpaHa.

7.8.4 Tpu BU3yasibHOM Ha6MIOAEHUN /151 BbISAB/IEHNSI BO3MOXHbIX MECT KOPOHMPOBaHUA 3Ha4YeHne Ha-
NPSHKeHNs Ha UCMbITyeMOM 06bekTe NoAHUMAIOT nNnaBHO A0 110 %—120 % HOPMMPOBAHHOIO MUCMbITaTeIbHO-
ro HanpsHXeHWsl, 3aTemM CHWKatOT 40 HOPMUPOBAHHOIO 3HaYeHUs, a npu oTorpadnpoBaHMn NOAHMMAIOT [0
HOPMMPOBAHHOTO 3HAYEHUS 1 BbIJEPXNBAIOT €ro 5 MVH. B Te4eHMe KOTOPbIX MPon3BOANTCA (hoToperncTpaums.

7.8.5 O6beKT cunTaroT BblAepXasBLIMM UCTbITaHWE, eCN NPU HOPMUPOBAHHOM 3HAYEHUN HanpsXXeHUs
OTCyTCTBOBa/1a BUAVMAas KOPOHa unv Habnwoganack BM3yasibHO WK Ha hoTorpadum To/ibKo cnabas KopoHa
6e3 3HaUNTesIbHbIX CTPUMEPOB, BO3HUKAIOLWMX B OTAE/IbHbIX TOUKAX.

8 VcnbITaHUA NOCTOAHHBLIM HanpPsXXeHNeM

8.1 OnpeaeneHne 3HAYeHUS UCMbITATe/IbHOTO HaMPSXXeHWs 1 ero napaMmeTpoB

8.1.1 3a 3HauyeHWe MCMbITATeNIbHOIO HaMPSHXEHNSA NPUHNMAIOT ero cpeAHee apudMeTNUHeCKoe 3HaueHe
3a BPEMSI MPUMOXEHNSA HANPSHKEHUS.

8.1.2 AMNAUTYAY My/NbCaumMn MOCTOSIHHOTO HanpsikeHusi (MepuoLUMUYEcKOro OTK/IOHEHUSI OT CpeaHero
apUMETUYECKOTO 3HAUYEHWsI) ONPeaensitoT Kak NoMoBYHY Pa3HOCTY MEXAY MakCUMasibHbIM Y MUHUMaSIbHBIM
3HAUYEHVSMY HaMpPsHKeHNs.

MpumeyaHue — 8 cayyasx, Korga opma nynbcauum 6mska Kk CMHycounaanbHoi, fonyckaeTcs Ans onpeje-
NEeHVst aMNINTYAbI Ny/bCALMN UCMNOMb30BaTh UCTUHHbIE AEUCTBYOWNE ee 3HAUYEHUS, YMHOXEHHbIE Ha -JI.
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8.1.3 KoathdomumeHT nynbcaumn onpefenstoT Kak OTHOLWEHWe aMnauTyAbl nyfbcauum K cpegHemy
apupmMeTMHEeCKOMY 3HAYEHUIO, BbIpaXKeHHOe B MPOoLeHTax.

8.2 CTaHpapTHOe uUcnbiTaTe/IbHOE NOCTOAHHOE HanpsaxeHne

8.2.1 licnbiTate/ibHOE HanpshkeHWe, NPUIoXKEHHOE K UCMbITYEMOMY O0ObeKTYy, AO/HKHO ObITb MOCTOSH-
HbIM C KO3(hULMEHTOM nynbcauun He 6onee 3 %.

8.2.2 [lonycTUMOe OTK/IOHEeHMEe MeX[y HOPMUPOBaHHbIM N N3MEPEHHBIM 3HAYEHUAMWU HEe A0/HKHO npe-
BbllWwatb 1 1 % npu A/INTENbHOCTU MPUNOXKEHNA HOPMUPOBAHHOIO UCMbLITATE/ILHONO HanpshXeHus He 6onee
1 MuH.

Mpy ANNTENbHOCTU NPUIOXEHNSA HOPMUPOBAHHOTO UCMbITATE/IbHOIO HanpshxeHns 6onee 1 MuH gonyc-
TUMOE OTK/TOHEHWNE He [JOJIXHO npeBblwaTth + 3 %.

NMpumeyaHune — [lonyck npescTasnsieT co6oit JONYCTUMYIO Pa3HOCTb MexXay 3afaHHbIM U (hakTUYecku name-
PEHHbIM 3HAueHneM. 3Ty PasHOCTb C/ieAyeT OT/IMYaTh OT MOTrPELIHOCTY U3MEPEHNUSI.

8.3 lV3mepeHne HanpsaxXeHNa 1 TpeboBaHMUA K UCNbiTaTelbHbIM YyCTaHOBKam

8.3.1 lpwn ucnbITaHUM HOPMUPOBAHHbLIM UCMbITATE/IbHLIM HaMNpPsXXeHWeM ero 3HadyeHue n amnantTyay
nynbcaumn n3mepsroT no FOCT 17512 1 KOHTPONMPYIOT NOBEPEHHBLIMU U3MEPUTE/IbHbIMU CUCTEMaMMN.

8.3.2 [lepes NpuUOXEHNEM K UCMbITYEMOMY 06beKTY HOPMUPOBAHHOIO UCMNbITATE/IBHOrO HanpsXeHus
[0/MKHa 6bITb rpagynpoBaHa ucnbiTaTesibHas ycTaHOBKa Npu NpucoemMHEHHOM OObeKTe.

[na 06BbEKTOB C camMOBOCCTaHaB/IMBatoLeNca n3onsuMein rpagynpoBKy MPOBOAAT MPU HaMnpsHXeHUn
90 %— 100 % HOPMMPOBAHHOIO UCMbITATENLHOrO, a A1 06BbEKTOB C HECaMOBOCCTaHaB/IMBatoLLeica n3ons-
umeli — npu Hanps>XxeHU He MeHee 50 % ucnblTaTesIbHOro C NocieayloLwen akcTpanonaLumen.

8.3.3 VICTOYHMK UCMbITATE/IbHOrO HaNpsXXeHnsa Ao/HKeH obecrneynsarb YC/0BUSA, MPU KOTOPbIX nageHue
HanpsXeHUs Ha UCMNbITYeMOM O6beKTe OT TOKOB YTEUKMN 1 YaCTUYHbIX Pa3psfoB B CXeMe UCMbITaHUSA U UCTbITY-
eMOM 06bekTe He npeBblWwasno 661 10 % HOPMUPOBAHHOTO UCMNbITATENIBHOIO HaNpPsXeHUS.

8.4 V3mepeHMe ToKa Npu NUCMNbITAHUAX NOCTOAHHBIM HanpsHKeHnem

8.4.1 Tpu NpoTekaHMM ToKa Yepes UCMbITYEMbI 06BEKT MOXHO BblAe/UTb CAeAyoLIne ero cocTaBsto-
wue:

- EMKOCTHbIi TOK. BO3HUKaOWNI BCIEACTBME Haya/ibHOTO NMofgbemMa WUCNbITaTeNIbHOrO HamnpshkeHus u
nynbcaumv uam pyrux HasioXeHHbIX Ha Hero KonebaHwii;

- TOK abcop6uUunK, NoABASIOWNIACA BCNeACTBNE MeAIEHHbIX NMepeMeLleHNi 3apsaa0B BHYTPU U30ISLUN U
NPOAO/IKAIOLWMIACA B TEeHEHNE BPEMEHMN OT HECKOMIbKMX CeKYH[, A0 HECKO/IbKMNX 4acoB;

- O/IMTENIbHbIN TOK YTEYKN, KOTOPbI ABSETCS YCTaHOBUBLUMMCS MOCTOSAHHbIM TOKOM, BO3HMKAIOLW MM Npuy
MOCTOSAHHO MPUTOXXEHHOM HanpsXXeHUW Mnocsie Toro, Kak BbilleyKa3aHHble COCTaB/iAloLWme cnagatoT 40 Hy/s;

- TOK 4aCTU4YHbIX pPa3paaoB.

8.4.2 [lna v3mepeHUs MepBbiX Tpex COCTaBAAKLWMX TOKAa HEO6XOAUMO WCMNOMb30BaTb NPUGOPHI,
oxBaTblBaloLMe LWNPOKNIA Anana3oH 3HauyeHnn Toka. Heo6xoammo obecnevnTb YC/0BUA, NPU KOTOPbIX W3-
MepeHue Ntoboit cocTaBnsAloLel Toka He byaeT nogseprartbcs He6NaronpUATHOMY B/IUSIHUIO APYTUX CO-
CTaBAALWMUX.

8.4.3 OTHOCUTE/IbHOE 3HaYeHNE N 3HAUNMOCTb KaXX0W COCTaB/IAIOLWEN TOKa 3aBUCAT OT TUNa 1 COCTONA-
HUA NCMbITYEMOro 06 bekKTa, Liesin NpoBeAEHNSA UCTIbITAHUA U ero A/INTeNIbHOCTU. B COOTBETCTBUMN C 3TUM METO-
Obl U3MepeHust fO/XKHbI ObITb YCTaHOB/IEHbI B COOTBETCTBYOWMX H/L Ha 3/1eKTpoo6opyAoBaHMe OTAe/bHbIX
BUIOB.

N3mepeHna TOKOB [0/TKHbI ObITb NPOBEAEHbI C NMOMOLLLIO NOBEPEHHbIX U3MEPUTESIbHBIX CPeACTB U CUC-
TeM.

8.4.4 Vi3MepeHMsa TOKOB YaCTUUYHbIX pas3psagoB A0/DKHbI MPOBOANTLCA B cooTBeTcTBUM ¢ TOCT 20074.

n pnmevyaHne — I/I3mepV|Ter|be|e uenn A0J/KHbI 6bITb CHabGXEHbI yCTpOﬁCTBaMM 3auunTbl OT nepeHanpsxe-
HWUIA. KOTOPblE MOTYT BO3HWKHYTb NP MOMIHbLIX paspsgax, CONPOBOXAAKLMXCA TOKaMW, HAMHOTO MPEeBbILLAIOLWUMN TOKN
HOPMa/sibHOro pexunma.

8.5 MeToabl ucnbiTaHni

85.1 Ona onpeaenieHNsi COOTBETCTBUA M30MALMN HOPMUPOBAHHLIM UCMNbITaTe/IbHbIM KpaTKOBPEeMEeH-
HbIM MOCTOSIHHbIM HanpsXeHUsAM NMPUMEHSIOT cneayloumne MeToabl:

1) mMeToA MCMbITaHWA NOCTOSIHHBIM Hanpsi)XeHNeM C HOPMUPOBaHHOW A/INTENbHOCTbLIO BbIAEPXKN;

2) MeTopa cpefHero paspsiiHOro HanpshkeHs (PeKoMeHAyeTcs A1 camOBOCCTaHaB/AMBaroLLelica nso-
naymm).
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8.5.2 lMcnbiTaHWe NOCTOSAHHBLIM HanpsXXeHnem ¢ HOPMUPOBAHHOW A/INTENIbBHOCTbLIO BbIAEPXKN

8.5.2.1 CKOpOCTb nogbema HanpshkeHus Ao 1/3 ncnbiTaTe/IbHOr0 MOXET ObITb NPOU3BOJILHON (Hanps-
XEHMEe. paBHOE YKa3aHHOMY, MOXET ObITb MPUIOXEHO TOMTYKOM), Aa/IbHELLEee MOBbILWEHNE HaMNPSXXEeHWs [,0/1-
XXHO 6bITb NNaBHbLIM U 6bICTPbIM, HO NO3BOAILWNM NPY HanNpsxxeHUn 6osiee 75 % ncnbITaTeNbHOrO CYUTLIBATL
nokasaHnsa U3MepuTenbHOro npuéopa (PEKOMeHAYETCA CKOPOCTb MOBbIWEHUA OKOJI0 2 % HOPMWPOBAHHOIO
3HaYeHusa B ceKyHAy). Mocne [OCTUXEHUS HOPMUPOBAHHOTO 3HAYEHUS U BbIAEPXKN MPU 3TOM 3HAYeHUN B Te-
YyeHVe HOPMMPOBAHHOIO BPEMEHWN HanpsXXeHne AO/MKHO ObITb CHUXEHO A0 HYNA NyTeM pa3psgkm eMKOCTU Uc-
nblTaTe/IbHOM CXeMbl Yepe3 COOTBETCTBYlOLLEe COMPOTMB/IEHUE, BK/IOYas pa3psigKy eMKOCTU UCMbITyeMoro
ob6bekTa (Mocnie Yero HanpsiXeHne OTK/IHYatoT).

YKa3zaHHbIli cnocob nogbema HanpsXXeHUsa NPUMEHAI0T Takxe Npu onpegesnieHnn cpefHero paspsgHoro
HanpsxXeHus.

MpumeyaHune — [lonyCTUMbIE NPU UCTIbITAHUN HEKOTOPbIX BUAOB 3/1EKTPOOGOPYJ0BAHNS U3MEHEHUSI METOAU-
Kn nogbemMa U CHUXEeHUA HanpsaXeHusa OOJDKHbI 6bITb yKasaHbl B Hﬂ, Ha 3ﬂeKTp0060pyAOBaHMe OoTAeNbHbIX BUAOB.

8.5.2.2 ANuUTenbHOCTb BblAEPXKN HOPMUPOBAHHOMO UCMNbITATE/IbHOIO HaNpPsHXKeHNs A0/HKHA 6bITb 1 MUH.

MpumeyaHune — MNpyU UCAbITAHUN HEKOTOPbLIX BUAOB 3N1EKTPO0GOPYA0BAHUSA A/IUTENBHOCTb BbIAEPXKKA HOPMU-
POBaHHOTO UCMbITATEILHOTO HaMPSXXEHUA MOXET GbiTb 60/1ee 1 MUHYTBI, 4TO AO/KHO GbiTb OTPaXeHo B HJ, Ha anekTpo-
o6opyaoBaHNe OTAeNbHbIX BULOB.

8.5.2.3 OO6beKT cunTaloT BblAepXaBLUNMM UCMbITaHWe, ec/ii BO BPEMS ero NpoBeAeHNs He NPOU30LLSIO
NoOIHOTrO paspsga UM HeJoNyCTUMbIX NMOBPEXAEHNN U301ALMN, NPU3HAKMN KOTOPbIX J0/KHbI ObITh YKa3aHbl B
H/ Ha anekTpoobopyaoBaHne oTAeNIbHbIX BUAOB.

8.5.3 MeTopg cpefHEro pa3psagHoOro HanpshxeHus

8.5.3.1 WcnbiTaHue npoBoasaT metogoM 100 %-ro paspsga (cMm. npunoxeHue A). Mpu 3TOM K UCNbITye-
MOMY O6BLEKTY NPUKNAAbIBAIOT CEPUIO HaMNPSHXEHWIA, NNAaBHO NoAHMMaeMbIX Mo 7.5 2.2 40 NonHoro paspsja.
WNHTepBan mexay NPUIoXeHUAMN HanpsXeHNss — He MeHee 1 MuH.

3Ha4vyeHne UcnbITaTeNbHOro (PaspsagHOro) HanpsXeHUs, 4OCTUrHYTOe HeNOCPeACTBEHHO Nepey, NosiHbIM
pa3psaaoM, JO/HKHO 6bITh 3aperncTpupoBaHo.

MpV NcnbITaHNM BHELWHEW U30M1AUMM 3HaUYeHNe CpeHero paspsAHOro Hanps>KeHUs onpeaesisioT € yye-
TOM MOMpPaBoYHbIX KO3 PULNEHTOB Ha aTMOCHEPHbIE YC/I0BUA MO 4.4.

8.5.3.2 Uuncno npuaoxeHWin HanpsxxeHUs onpeaenseTcs B COOTBETCTBYOWMX H/, Ha anekTpoo6opysao-
BaHWe OTAe/bHbIX BUAOB.

8.5.3.3 O6BbEeKT cunTaloT BblZepXasBLUMM UCMNbITaHWe, ec/ii HOPMUPOBAHHOE UCTbITaTeIbHOe Harnpsxe-
HMe MeHblle WX PaBHO BblAepXMBaeMomy, onpegeneHHomy no cdopmyne (A.30) npunoxeHusa A. nnm ecnu
HOpMUpOBaHHOEe cpefHee paspsfHOe HarnpshkeHne MeHblle WU PaBHO OLeHOYHOMY CpefHeMy pas3psiaHOMY
HanpsbkeHunto U

9 WcnbiTaHnsa KOM6I/IHI/IpOBaHHbIM N HaJ10XKEHHbIM Hanps>XeHnAamm

9.1 OnpepgesieHNe 3HAYOHUS UCMbITATE/ILHOTO HANPSXEeHUs U ero napameTpoB

9.1.1 TpW UCNbITaHUSAX U30NALNUM 3NIEKTPOO6OPYA0BAHNSI MOTYT UCMO/Ib30BaTLCSl KOMBUHMPOBaHHOE 1
Ha/TOXEHHOE HampsiKeHUs.

9.1.2 Mpu NCNbITAHNAX KOMGBUHMPOBAHHBLIM HaMPSHXKEHMEM K/BYM BbICOKOBO/IbTHLIM BbIBOAAM UCTbLITYE-
MOro 06beKTa OT ABYX pa3HbIX UCMbITATE/IbHBIX YCTAHOBOK MPUKIAAbIBAOTCS UCMbITATENBHbIE HAMPSHXKeHUs!
NPOTUBOMOJIOXKHOV MOSISAPHOCTA (CM. PUCYHOK 18).

MpumeuyaHue — McnbiTaHUSAM KOMGBUHUPOBAHHBIM HAMPSHKEHMEM MOABEPraloTCsl, HanpUMep, NpoAosibHas
nsonauusa Bbleoaneneﬁ, MEXKOHTaKTHas nsonauua pa31>e,q|/|HV|Tene|7| n Me)K,qu)aBMaﬂ nsonauua 3r|eKTp0060py,qOBa-
HUS| B TPEX(ha3HOM WUCMOSTHEHNM.

9.1.3 3a 3HayeHMe KOMBVHUPOBAHHOIO UCMbITATE/IbHOTO HAMPSHKEHUS MPUHMMAETCA MakCMMmasibHas pas-
HOCTb NOTEHLMANIOB MEXAY ABYMSI BbICOKOBO/IbTHLIMM BbIBOAAMU UCTLITYEMOro 06bekTa (CM. PUCYHOK 19a).

MpumeyaHune — CTUAN30BaHHbIE OCLMIOrPaMMbl KOMBWHUPOBAHHOTO HaNpPshXXeHWs U ero coCcTaBASIOLNX
npuBefeHbl Ha pUCyHke 19a ANns ciyyas, He yYuTbiBaloLLEero eMKOCTHOM CBA3M MeXAy ABYMS BbICOKOBO/IbTHbIMU BbiBOAA-
MK 11 2 ncnbiTyemMoro o6bekTa. Mpu ucnbiTaHUK peanbHbix 06EKTOB Takas CBA3b BCerAa cylecTsyeT. bnarogaps atoi
CBSI3M MOTEHUMan Kaxgoi cocTaBnsoLwein KOMOUHVPOBAHHOIO HaNpsXeHna 6yaeT Bbi3blBaTb NafeHVe HanpsxeHns Ha
BbICOKOBO/IbTHbIX BbiBOJAax 11 2 @man, _2— Ha BbiBOAEe 10T noTeHuumana Ha BblBoge 2 1 - M12_n— Ha BbiBOAE 2 OT No-
TeHunana Ha BbiBoge 1). B pesynbTate MakcumasibHas pasHoCTb NOTEHLMAN0B MeXAy ByMsi BbICOKOBO/IbTHbIMU BblBOAA-
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PucyHok 18 — CTpyKTypHasi CXeMa WUCNbITaHW KOMBMHUPOBAHHLIM HaNpPsKeHNEM

MU OKaXeTCH MeHblle UcnbiTatesnibHoro Hanpsxxennsa (U m £/, - U2) Ha BennunHy AU * |0 U, _2 ¢ [I2_,|. MoaTomy ans
obecneyeHns ncnbiTaHWii C HOPMUPOBAHHbLIM 3HAYEHNEM KOMOUHMPOBAHHOTO UCMbITaTesibHOro Hanpsbxenusa (I/ =1/, - n2)
Heo6X0MMO CKOMMNEHCUPOBATb YKa3aHHble NafeHNa HanpsHKeHN NyTeM yBennyeHns coCcTaBASAIoWMX HaNnpPsXXeHNsa Ha co-
OTBETCTBYIOLLYIO BEINUNHY.

9.1.4 ViHTepBas BpEMEHU MexAy MOMEHTaMu, KOrga fiBe CoOCTaB/ifAoWmMe HanpsXXeHns focTuratoT CBO-
MX MaKCMMasbHbIX 3HAYEeHU, onpeaenseTca 3a4epXKoil no BpemeHn [ (CM. pucyHok 20).

9.1.5 Tpu UCNbITAHNAX HAIOXEHHBIM HanpPsXXeHNeM K 04HOMY BbICOKOBO/IbTHOMY BbIBOAY UCMbLITYEMOrO
0b6bekTa OT ABYX pa3HbIX UCMbITaTe/IbHbIX YCTAHOBOK MPUKNaAbIBAlOTCA UCTbITaTe IbHbIE HAMNpPsXXeHUst OfHO-
MMEHHOI M1 NPOTUBOMNOJIOXHON NOMAPHOCTU (CM. PUCYHOK 21).

9.1.6 3a 3HayeHWe HaNOXEeHHOro MCNbITaTe/IbHOrO HanpsXeHWsa NpUHUMaeTca MakcumasbHoe abco-
JIIOTHOE 3HayYeHne, N3MepPEHHOE Ha UCTbITYyeMOM 06bekTe (CM. PUCYHOK 196).

9.1.7 [ABa ucnbiTaTeNbHbIX HAMPSHKEHUSA, BXOAALWMNX B COCTaB KOMOGMHMPOBAHHOIO WU/ HA/T0XEHHOr0 nC-
nbiTaTesIbHbIX HANPSHXXEHWU, ONpeaenatnTCa Kak CocTaBNAoWMe 3TUX HaANPSXKEHWNA.

9.1.8 Ecnu B cooTBeTCcTBYHOWMX HJ, Ha a/1eKTpOoo6opyAOBaHMe OTAe/bHbIX BUAOB He yKka3aHOo MHade,
pasnnune mexay HOPMUPOBAHHLIM U U3MEPEHHbIM 3HAYEeHUSAMU UCMbITaTe/IbHbIX HanpsXeHUi He A0/MKHO
npesbiwaTtb £ 5 %.

9.1.9 [Jonyck 3aepXKn no BpeMeHn He A0/DKeH npeBblwaTb i 0,057h rae MM— anMtenbHOCTb PPOoHTA,
nnn Bpems nogbema nmnynbca, in 4YeTBepTb Nepuoga nepeMeHHOro HanpsxeHns. Tn— 3HavyeHne BpeMeHu
OAHOWN 13 ABYX COCTaB/IAOWMX HANPSAXEHNSA C HAMBObLUINMY BPEMEHHbIMW NapaMmeTpamu.

9.2 V3mMepeHMe HanpskeHns n TpeboBaHUa K UCnbiTaTeNlbHbIM yYCTaHOBKaM

9.2.1 Mpw ncnbITaHNAX N30NALUN KOMOBUHNPOBAHHBLIM HaNpPsXeHneMm AO/MKHbI NCNOMb30BaTbCA ABa OT-
OeNbHbIX UCTOYHMKA HaMPSHKeHUs, KaxXAblli N3 KOTOPbIX Yepes 3alMTHOe CONPoTUB/IEHNe NOABOANTCS K OfHO-
MY 13 BbICOKOBO/IbTHbIX BbIBOAOB UCMbLITYEMOro 06bekta (PUCyHoK 18).

9.2.2 3awmTHble CONPOTUBNEHNS AO/KHbI BbIOBUPATLCA TakMM 06pa3oM, UTO6bI NPU BO3HUKHOBEHUN MO-
JIHOTO pas3psiia Mexay BbICOKOBO/IbTHbIMU BbIBOAAMU UCTILITYEMOTO 06beKTa KaXAbli MCTOYHMK HaNpshKeHns
6bIN1 6bl 3aLUULLEH OT BO3AENCTBUA HAMPSXEHUA OT APYTrOro UCTOYHMKA HanpsiXeHUs.

9.2.3 N3mepeHune HanpsXxeHni Mexay KaxablM 13 BbIBOAOB BbICOKOrO HanpshkeHns o6 bekTa ncnblTaHus
1 3eMeN AO/HKHO NPOBOANTLCS B COOTBETCTBUU € TpeboBaHusamu FTOCT 17512.

NMpumeyaHue — [Ins N3MEPEHNS COCTABMSALWMUX KOMOUHUPOBAHHOIO HANPSXXEHNS PEeKOMEHAYeTCst UCNOb-
30BaTh AByXKaHa/IbHOEe U3MepUTesIbHOe YCTPOMCTBO.
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a— KOMOVMHMPOBAHHOE HanpshkeHne 6 — Ha/IoXXeHHOe HamnpshkeHne Mexay
MeXAy ABYMSI BbICOKOBO/IbTHLIMM BbICOKOBOJIbTHbIM
BbiBOgamu: Um O, - (/* BbIBOAOM 1 3emneii: U m U, + 1/2

PucyHok 19 — CTuAn30BaHHOE NpescTaBfieHne KOMGUHUPOBAHHOTO Y HAMIOXEHHOTO HaNPSXKEHWI

a — KOMBMHaLMs ABYX MMMNY/bCHbIX HANPSHXKEHWA; 6 — KOMBUHALWNA UMMYNbCHOTO U NEPEMEHHOTO HaNpsXeHWii
PucyHok 20 — Onpegenexvie 3agepxkv no spemenn Jf
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PucyHok 21 — CTpYyKTypHas cXema WUCMbITaHWii HAM0XEHHbIM HanpskeHnem

9.2.4 TIpu UCNbITAHUAX N30NALNN HANTOXEHHBIM HanpsiXeHeMm 06a NCTOYHUKA HanpsXXeHUs AODKHbI CO-
€AVHATBLCA C BbICOKOBO/IbTHLIM BbIBOAOM UCMbITYEMOro 06 bekTa Yepes 6/10KMpytoLL e ycTpolicTBa (CM. pucy-
HOK 21).

9.2.5 [lonyck 3a4epXKn no BpemMeHu onpegenserca no 9.1.9.

9.2.6 Vi3mepeHMe Ha/TOXEHHOIO HanpsXXeHNA MeXAy BbICOKOBO/IbTHbIM BbIBOAOM UCMNbLITYEMOro 06bek-
Ta 1 3eMsieil AO/HKHO NPOBOANTLCA B COOTBETCTBUM C TpeboBaHusamu FTOCT 17512,

NMpumeyaHue — PekoMeHAYETCSH UCNOMb30BATh TPEXKAHAIbHOE N3MEPUTESNIbHOE YCTPOICTBO, NO3BONAOLLEE
perncTpMpoBaTh HaSIOXEHHOE HanpshkeHve 1 fBe ero coctasnsiowme (pUCyHok 21).

9.2.7 Ha pucyHke 19 nokasaHo CTUIM30BaHHOe npejcraBsieHne KOMOGMHMPOBAHHOIO (CM. PUCYHOK 19a)
N HAJTOXXEHHOTO (CM. PUCYHOK 196) Hanps>KeHUi Npy UCMbITaHUN N30ALMM KOMOVHNPOBaHHbLIM U HASTOXEHHbIM
HanpsXxeHNAMMN.

9.3 MeToAbl UCMbITAHUA KOMOBUHNPOBAHHBIM U HA/TOXEHHbIM HanpsXXeHnaMun

9.3.1 PacnosioxeHne 06bLEKTOB UCMbITAHNA N MeTOAbl UCMNbITaHNS KOMOVHUPOBAHHBLIM U HAJTOXXEHHbIM
HarnpshkeHUsAMM [AO0/DKHbI ONpefensaATbCa COOTBETCTBYOWMMU HJ Ha 3/1eKTpoo60opyAoBaHNe OTAe/bHbIX
BUAOB.

9.3.2 MNpw onpeaeneHnn NONpaBoK Ha aTMocepHble ycrioBus napameTp g (4.4.4) ponxeH 6bITb pac-
cunTaH UCXOAA U3 3HAYEHUSI UCTIbITaTEe/IbHOr0 KOMOGMHMPOBAHHOIO UM HAJTOXEHHOTO HarpsiKeHUs.

9.3.3 MNpw onpepesieHn NonpasBoK Ha aTMocepHble ycnosus napameTpbl K, n K2 (4.4.2 n 4.4.3) pon-
XHbl PacCUUTbIBATbLCA OPUEHTUPYSACH Ha COCTaB/SAIOLLYIO C HAMBONbLLMM 3HAYeHeM UCMbITaTeNIbHOrO Hanps-
XeHus.

9.3.4 PaccuuTaHHble NonpaBKM Ha aTMOCHepHbIe YCI0BUA A0/MKHbI MPUMEHATLCA K 060MM COCTaBNAO-
LWMM UCNbITATE/IbHOIO HaMNpPsHKeHUs.
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MpunoxeHune A
(pekomeHayemoe;

CraTtncrtmnyeckas OLUEeHKa pe3ysibTatoB ncnbiTaHni

A.1 O6wue NonoxeHmsa

A.11 VcnbiTaHna 31eKTPUYecKkoi MPOYHOCTM U30ANSLMN CO CTATUCTUYECKON OLEHKON pe3ynbTaToB UCMbITAHWUA MOXHO
NPUMEHATbL TOMIbKO B TEX Cly4Yasx, Koraa paspsagbl B U30/SILUN HEe Bbi3bIBAIOT U3MEHEHUI B COCTOSIHAM UCTMLITYEMOro 06beKTa,
T. €. Korga pesy/ibTaTbl KaXA0ro NPUIOKEHNS HanPsHKEHNA ABMSIOTCA He3aBUCUMMbIMK OT NpefblayLwyx. 3TO UMeeT MecTo npu
UCNbITAHUW BHELLHE caMoaoccTaHaBIMBAOLWENCA N30ALMKN, MPU UCMbITAHAN N30NALMW Fa30HANOTHEHHbIX annapartos C Bbl-
nofHeHnem Tpe6oBaHuii 4.2.5 HacToALLEro cTaHAapTa B YaCTV OCYLLECTBEHNS onepauuii «BKIOYEHNe-0TKII0UYEeHNe», a Takke
npy UCMbITaHMK HECAMOBOCCTaHaBMBAIOLLENCS U30NALMK B Cllydae, ecnv paspsgHoe (NpobriBHOE) HanpsxeHne onpeaensioT
Ha OCHOBaHWW WUCMbITAHWSA AOCTATOYHOIO YUCNA UAEHTUYHbIX 06PasLLOB, N3rOTOBEHHbIX N0 OAHOW TEXHOMOTUN.

A.1.2 OCHOBHOVi 3afaveli CTaTUCTUYECKON OLEHKM pe3y/IbTaToB UCMbITaHUS N30NALMN ABNSIETCA onpeaenieHne Bbigep-
XUBAEMOro HanpsXeHWsi C HOPMUPOBaHHOV BEPOSITHOCTHIO U CPABHEHWE 3TOT0 HANPSXXEHWUA C HOPMUPOBAHHBLIM 3HAYEHNEM.

B obuiem criyyae BbigepXnBaemoe ¢ 3afaHHO BeposATHOCTbIO (06b14HO 90 unn 50 %) HanpsxeHue onpeaensoT no

chopmyne
(A1)

rae un, — BblAepXnBaeMoe HanpsXeHne UCMbITyeMoro oobekra.
(YM — HuxXHee 3HaveHne 50 %-Horo pa3psaHoro HanpsbkeHus ((Y”) B 4oBepuUTEIbHOM MHTepBasie Npu 3aAaHHoN Tou-
HOCTW onpegeneHus Mv;
n‘— Hanbosnbliee 3HaYeHNe B OTHOCUTE/IbHbIX eAUHULLaX CTaHAAPTHOrO OTKIOHEHNS O B 4OBEPUTE/IbHOM UHTEpBa-
ne npv 3afaHHo TOYHOCTM onpefenieHns o;
y — koaphuuneHT, onpefensemslit 3afaHHoi (HOPMUPOBAHHOI) BEPOSTHOCTLIO BblfepxuBaHus; y = 1.3 npu Hop-
MUPOBAHHOI BEPOATHOCTU BblgepxmBanna p =90%uy =0 npu p =50%.
MorpeLHOCTbL onpeesieHns CTaHAapTHOrO OTK/IOHEHNUA B HACTOSLWEM CTaHAapTe HopmupyeTcs He 6onee 0.2 npu go-
BepuUTENIbHON BepoAaTHOCTM 95 %. a 50 %-Horo pa3psaAHOro HanpsbkeHns — 0.02 npw ToW e AoBepuTeTbHON BEPOATHOCTH.
A.1.3 CraHfjapTHOe OTK/IOHEHME NPUHUMAIT PaBHbIM:
- ANS BHELWHEN M30NAL1N NpW HanpsXKeHUAX rpo3oBoro nmnynsca — 0,03;
-4Ns 3nerasoBoii annapaTtHoii m3onsiumu npu pasneHun 0.3—0.4 MMa npu HanNpsKeHWU TPO30BOFO UMMY/b-
ca — 0.05, npu HanpsixxeHun KOMMyTaLMoHHOro nMmnysnsca — 0,06;
- ONsi BHELWWHEW N30N5LUK NPy HanpsXeHsIX KOMMYTaLMOHHOTO UMMY/bCa B 3aBUCMMOCTMN OT TUMA MEX3/TIeKTPOAHO-
ro NPOMEeXyTKa;
KOMbLO (3KpaH)—N10CKOCTb (3eMA15), B TOM YMC/e MPU Ha/IM4Mn ONOPHOW KOHCTPYKLMU U3 N30STOPOB B 3TOM
npomexyTtke — 0.06.
CTepXeHb—N/I0CKOCTb (HE3KPaHNPOBAHHBI HOX pasbefuHUTENs NPOTUB 3a3eM/IeHHOI niockocTn) — 0.08
KO/IbLLO—KO/1bL0, FOPU30HTA/IbHO PACMOJIOKEHHbIe (MeX/y dKpaHaMu pasbefnHUTenNs):
MeX[y 3KpaHamy 0fHOro u Toro xe nosntca — 0.06,
MexAay akpaHamu cocegHux nostwocos — 0.05.
nposog B nposete—3emns — 0.04.
nposog—nposog B nposete — 0.03,
npoBoA—NpoBO/, NapasnsiesibHo 1 B nepeceyeHnn Ha noacTtaHumn — 0.05.
nposog—onopa, akpaH—onopa, akpaH—rTpasepca — 0.06.
[NnA KOHCTPYKUWI BHELLIHeN N30N1ALMK, CYLLLeCTBEHHO OT/IMYAIOLLUXCA OT NPUBEAEHHbIX, U A5 BHYTPeHHel BO3ayL-
HoIi n3onsAummn (Bo3gyx Noj AaBneHneM) 3HaueHns cTaH4apTHOro OTK/IOHEHWA ONpeaensaioT No pesybTaTam UCnbiTaHuii B
COOTBETCTBUM C HACTOALLUM MPUTOXKEHNEM.
A.2 Knaccupukayus ctaTCTUYeCKUX MeETOL0B UCTbITAHUA

OTHOCUTENbHO LIMPOKOE pacnpocTpaHeHne 1 focTaTouHylo NpopaboTKy ANA cTaTUCTUYECKON OLeHKN pesynbTaToB
UCMbITAHWI UMELOT cnegyowme MeTofbl UCMbITAHUA N30NSALUM NONHBIM Pa3PSAOM:

1) cTyneHyYaTblii MeToa,.

2) MeToA «BBEPX-BHU3»,

3) metopg 100 %-Horo paspsaja.

MpumevyaHunsn

1 CTyneHuyaTblii METO[ U METO[, «BBEPX-BHU3» MPUMEHSAIOTCA ANS OLEHKN CTaTUCTUYECKMX NapamMmeTpoB CiyyaiHo-
ro cob6bITUA (MOSIBNEHUS MOMHOTO paspsifa UM NPOTUBOMOJIOXHOIO eMy COBbITUS — OTCYTCTBMS MOSIHOTO paspsja):
50 %-Horo paspsagHoro HanpshkeHus (/,, n CTaHAAPTHOrO OTKNOHEHUS O .
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2 MeTog 100 %-Horo paspsga NpuMeHseTcs A5 OLeHKN CTaTUCTUYECKMX NapaMeTpoB CydaiiHol BennunHbl (3Ha-
UeHnsi paspsagHoro HanpskeHust U): cpesHero paspsgHoro HanpskeHust Ugpu cpefHeKBafpaTUuHOro OTK/IOHeHus a. B oT-
nMune oT ABYX NepBbiX METOA0B MeToZ 100 %-Horo paspsifa UCNofb3yloT A4S cTaTUCTUYeckoii 06pa6oTku pesyibTaToB
UCTbITAHWS N30MSALNY JINLWb NPU NOJIHLIX Pas3psifax Ha Heil.

A.2.1 CTyneHuaTblii METOA UCMbITAHMSA NpeAyCcMaTpUBaET NPUNOXKEHNE K 06bekTyycepuii u3 N npunoxeHunii Hanps-
XEHUS HeU3MeHHOV OopMbI, B KaX /Aol M3 KOTOpbIX onpeAenseTcs OTHOCMTeIbHOe 4MCo pa3paaos (dactocTtb) t, - n/N.
[ina nonyyeHns AOCTOBEPHbIX Pe3y/ibTaToB YMC/I0 NPUIOXKeHNA N A0/MKHO 6bITb He MeHee 20. B aByX nocnefoBaTenbHbIX
cepuax 3HaveHne amnanTyabl (YPOBEHb)BO3AENCTBYIOLETO HANPsHXKeHNs pa3nnyaeTcs Ha BeIMUNHY cTyneHn A(Y. kotopas
3aBUCUT OT POPMbl BO3AEWCTBYIOLLErO HAMPSHKEHUS, TUMNA UCTLITYEMOW N30NALMOHHON KOHCTPYKLMUW U ucuncnseTtcs a jo-
nax 0T abCOMOTHOrO 3HAYEHUSI OXMNAAEMOro CTaHAAPTHOTO OTKOHEHNS O*,

CTyneHyaTblii MeTOA MCNO/Ib3YIOT B OCHOBHOM MPU UCMBITAHUAX U30MALUN UMMY/IbCHBIMU HANPSHXXEHNAMM, XOTSA OH
nNpurogeH v npu apyrmx hopmax Bo3aeiCTBYIOLEro HanpsXXeHus.

A.2.2 MeToA MCMbITaHNS «BBEPX-BHM3» NpeAycMaTpuBaeT NpuioXKeHne K 06bekTy 0fMHaKoBbIX N0 hopme 1 pas-
NINYHBIX N9 KaXKA0r0 M3 NocneAyloLnX NPUI0XKEHNI N0 3HAYEHNIO HAaNPSXKEHWI B 3aBUCMMOCTU OT pe3ynibTaTa npejliecT-
BYIOLLLETO NPWUIOXEHNA. ECIM Npy NPUIOXKEHUN [aHHOTO HanpsHKeHUs Ha 0O6bekTe UCMbITaHNA NPOU30LLes NOJHbIA pa3pag,
TO 3Ha4YeHne HanpsHKeHWUs Npu nocneayowem NpUIoKeHNN yMeHbLLAKT, eC/IV e NOMIHOIo paspsija He 6b1/10, TO 3HaYeHne
HanpsXXeHus yBesnunsaloT.

[laHHbI MeToa UCMbITaHUA TaKXe, Kak U CTyneHYaTblil, NpUMeHsieMblii, & OCHOBHOM, MPU UCMbITAHUSAX UMNYbCHBbI-
MW HanpsHKeHUAMU, MeeT TO MPenMyLLecTBO, YTO TpebyeT HaVMeHbLUEero Ynucna onbIToB AnA onpegenenus 50 %-Horo
pa3paAHOro HanpshkeHus ¢ 3afaHHoll TOYHOCTbIO. Ero MCnonb3yioT, raBHbIM 06pasoM B Tex cryvasx, korga 3HaveHue
CTaHA4apTHOrO OTK/IOHEeHWS HOPMUPOBaHO 1 TpebyeTcs onpeaennuTb ToNbKO 50 %-Hoe paspsfjHoe HanpsxeHue.

A.2.3 MeTog 100 %-Horo pa3psifa npefycMmarpvBaeT MHOTOKpaTHOE NPUIOXeHUe K 06BbEKTY HenpepbIBHO Bo3pac-
TalLwero nav nNoaaepXnBaeMoro HEM3MEHHbIM HaNPAXeHUs A0 NOABIEHUA NOMHOTo paspsaga. MNpu Kaxaom NpuioxeHun
perncTpupyoT HanpskeHue (M Bpems), Npu KOTOPOM NPOUCXOAMUT NOJHbIA paspsig,.

[laHHbIM METO40M MOrYT 6bITb BbIMOMIHEHBI UCAbITAHWUA NPU MEPEeMEHHOM, MOCTOSSHHOM U UMMY/IbCHOM HanpshXeHu-
Aax. B nocnegHem cnyyae TpeboBaHUA K 3HAYEHUIO NpeapaspsfHOro Bpemenn Tp(AnanasoHy U3MEeHeHUs npeapaspsgHoro
BPEMEHW) 1 COOTBETCTBYIOLWEMY eMy pa3pagHOMYy HanpshkeHuto Up (anana3oHy W3MeHeHWs pas3psAHOro HanpshkeHus)
[O/MKHbI ObITb YKa3aHbl B H, Ha anekTpoobopyaoBaHne oTAesbHbIX BULOB.

A.3 TlpoBefeHne UcNbiTaHNA M aHanns ero pes3ysnbLTaToB

B 60/blUMHCTBE CNyYyaeB 3aBUCMMOCTb BEPOATHOCTU paspsifa OT aMnanTybl BO3AeiCTBYIOLWEero HanpsxeHus (kpu-
Bas appekTa) ¢ JOCTATOYHOW ANA NMPaKTUYECKMX Leneil TOYHOCTbI0 annpoKCMMUPYeTCA BbipaXXeHWeM, CoBnajatLWwmnm ¢
mMaTemMaTU4yeckoli 3anncbio HOPMasbHOTO 3aKoHa pacnpefeneHns BepoaTHOCTU (pacnpefenerune aycca)

A-2
— exp o0¢ an. (A-2)

B 4acTHOCTU, NPUHATO CYATATbL, YTO CTATUCTUYECKNE paspsHble XapaKTepUCTVKN BHELLUHeli caMoBOCCTaHaBIMBal-
Lielica n3onAuMmn yaoBAeTBOPMTENBHO ONNCLIBAIOTCS BblpaxeHneM (A.2) Mpy N3MEHeHnn BepPOATHOCTU pa3psaja B npeje-
nax 2 %—98 %. a Ana BHyTpeHHeli razoBoil nsonauun — B npegenax 10 %—90 %.

Mpy onpeAeneHun napameTpoB (MYHKUWW pacnpefeneHns BepPOATHOCTU NO 3KCNEePVMMEHTasIbHbIM AaHHbIM M3-3a
OrpaHNYeHHOro Yncna onbITOB 3Ha4YeHNs NapamMmeTpoB KpUBOI adhdhekTa HOCAT OLLeHOUHbIW XapakTep 1 06bIYHO 0603Hava-
toTca:

— OoueHoYHoe 3HayeHue 50 %-HOro paspsafHoOro HanpsXeHus;

N — OLEHOYHOe 3HaueHne cTaHAapTHOro OTK/IOHEeHNS, XapaKTepu3ytoLLero HakfoH KprBoi adhdhekra.

A.3.1 WcnbiTaHne cTyneHyaTbiM MeToAoM (A.2.1) MoXeT 6biTb BbINOSIHEHO ABYMSA croco6amu:

1) onpepfeneHnem OTHOCUTENIbLHOTO YnUCNa pas3pAA0B HA HECKOIbKMX PA3/INUYHbIX YPOBHAX HaNPsHXKeHNs,;

2) TONbKO NPV ABYX 3HAYEHUAX HanpskeHus 1/, n (Y2 coOTBETCTBYIOLWMX OTHOCMTENbHBIM YnC1aM pa3psfos (Yac-
TocTM paspsaga) 0.1 n 0.9.

B kavecTBe npvmMepa NpYMeHeHUs NepBoro 60s1ee NPocToro cnocoba NPoBefeHNsa UCMbITaHUA CTyNeHYaTbiM MeTo-
Aom B Tabnuue Al npuBeAeHbl pesynbTaTbl UCMbITAHUA OMOPHOI U3ONSALMOHHON KOHCTPYKLUK, a Ha pucyHke A.l npea-
cTaBneHa kpuas adhpekTa, NOCTPOEHHAA Ha BEPOATHOCTHOI ceTke Mo AaHHbIM Tabnuupsl A.1.

Ta6nuya Al — PesynbTaTbl UCMbITAHUS CTYNEHYATLIM METOAOM OMOPHOW U30MALMOHHON KOHCTPYKLMU (YMCo
npunoxeHuii Hanpsxxexnus B cepum — N - 20)

MopsifKoBbI HOMEP cepun ) 1 2 3 4
AMNAnTya NpuioXeHHoro Hanpsxexnua U, kB 487 497 503 512
Yuncno nonHbIx paspagos . 2 8 12 18

YacTtocTb nonHoro paspsga 1- n/N 0.1 0.4 0.6 0.9
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AMNANUTYAA NPUIOKEHHOTO HaNMPsXeHns KB

PucyHok A.1 — Kpusas adppekTa, NOCTPOEHHAsA NO pe3ynbTatam UCNbiTaHWii CTyneHYyaTbiM MeToAoM
(A.2.1) Ha pa3NNYHbIX YPOBHAX HaNpPsHXKeHUs No AaHHbIM Tabauubl Al

OcCb OpAMHAT BEPOSTHOCTHON CETKM BbINOMIHEHA B MacluTabe HOPMasibHOro 3akoHa pacnpefeneHusi BeposTHOCTH, a
NocKo/IbKy MOCTPOEHHAasi Ha Heli KpuBas adphekTa HOCUT INHENHbIA XapakTep, TO OHa NOAYNHAETCA 3TOMY 3aKOHY.

JkcnepumeHTanbHoe 3HaveHve 50 %-Horo pa3psgHoro Hanpshxenusa Uiu coctasnset 500 kB (cm. pucyHok A.1). Mpu
nofuMHeHUn Kpusoii adhekTa HOpManbHOMY 3aKOHY abCO/IOTHOE OLeHOYHOE 3HauyeHWe CTaH4apTHOro OTK/IOHEHMWS O,
onpejenseTca pasHoCTbio mexay 50 %-HbiM 1 16 %-HbIM paspagHbIMU HanpsXeHnsaMn n coctasnset 10 kB. OueHouHoe
3HayeHne OTHOCUTESIbHOro CTaHJapTHOro OTK/IOHEHUSA M, OnpejesiiemMoe Kak

o= Uta-U'« (A-3)
uio

OKaXeTCsl PaBHbIM  ------------ - =0.02.
500

McnbiTaHne BTOPbIM CNOCO60M, MOJYYMBLLUMM Ha3BaHUE «ABYX TOUEK», BbINOMHAIT B Cleayloleii nocneaosareb-
HOCTW.

-NpoBOAAT NpuUbAM3NTENbHYIO oueHKy UM npu HeCKONbKMX Pas/iMYHbIX YPOBHAX HANPSHKEHWS NPUIOXKEHUEM
4—5 pas HanpsHKeHUs Kaxaoro ypoBHs, a 3aTem 10 pa3 HanpshkeHUs TOro ypoBHS, Npy KOTOPOM Habnoganvucb paspsgsl v
OTCyTCTBME pa3psagoB, 3aTeM, ec/im Heob6xo4MMO, KOPPEKTUPYIOT YPOBEHb BO3AECTBYIOWEr0 HaMnpsXeHus;

-Npu HanpsXxeHuu =1/Mm(1 ¢ 1.3a*>. rge [T — OTHOCUTE/IbHOE 3HAYEHME OXWUAAEMOro CTaHA4apTHOro OTK/IOHEe-
HVA. onpeAensaT OTHOCUTE/TIbHOe YMCI0 PaspsfoB /p (4acTocTb paspaga) Npy NPOMEXYTOUHOM YKuc/e MPUMIOXEHWU Ha-
nps>xeHms. pasHom 20;

-eCc/ yacTocTb pa3psaga okasbiBaetcs B npegenax 0.85—0.95. To ucneiTaHne npogomkatoT Ao 100 npunoxeHui
HanpskeHus.

YTOuHeHHOE 3HaueHue /p TaKke JO/HKHO HAXOAUTLCA B ykasaHHbIX Npedenax, B MPOTVBHOM Cly4Yae KOPPekTUpyT
YPOBEHb HanpshXeHWs ¥ onbIT NOBTOPAIOT. [ocnie onpefeneHns Toukn U} aHanornyHoe ucnbiTaHve BbIMOMHAKT 415 onpe-
genexnna Toukm U,, cooTBeTCcTByloUiel uacTocTu paspsga B npegenax 0.05—0,15. T. e. npu  HanpshkeHuun
U, - Um(1- 1.3n*) onpefensioT 4acTocTb paspsifa /p cHayana npu nNpomMexyToYHOM 4YuCe NPUNOXEHUA HanpshkeHus
nT. 4.

O6LLee YMcno NPUIoXKEHN HanpskeHus, paBHoe 200. 4OCTATOUYHO AJ/18 NOJyYEeHUs NOTrPeLWHOCTM Ans a (npu ero
OTHOCUTE/IbHOM 3HaueHun He 6onee 0.1) 1 50 %-HOro paspsAHOro HaNpsXXeHUs, HOPMUPYEMbIX HACTOALWMM CTaHAAPTOM
(cootBeTcTBEHHO 0.2 1 0.02 npu 95 %-Holi [,OBEPUTENbHOI BEPOATHOCTH).
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Mpu 60M1bLWINX 3HAYEHNSAX O * HEOGXOAMMOE CyMMapHOe YNCNo pe3ynbTaToB N MOXeT 6bITb onpeaeneHo no npuéau-
XXeHHoW dhopmyne

N= 7.7 (A4)

rae /10— oueHouyHoe 3HavyeHne 50 %-HOro paspafHOro HanpsxeHus.
O(TM — oTHocuTenbHasA NOrpewHocTb onpegenequs M.
Mpun 3agaHHoM 3HaveHumn [(7M = 0.02 n goBepuTenibHO BeposiTHOCTM 95 %.

1.92-10* (0*)L (n-5)

MonyyeHHble yka3aHHbIM CNOCO60M 3HavyeHusa U, n U3HAHOCAT Ha BEPOATHOCTHYIO CeTKY, Xak Noka3aHOo Ha pu-
CyHke A.2. Yepes nonyyeHHble TOYKM MPOBOAAT MPSAMYI0 NUHWIO. ABCOMIOTHOE OLLEHOYHOE 3HauYeHne  onpegenswoT
Kak pa3HOCTb HanpshXeHui, COOTBETCTBYIOLWNX BEPOATHOCTSIM paspsAAoB, paBHbIM 50 % n 16 % (pucyHok A.2). a oue-
HOYHOe 3HayeHune 50 %-HOro paspsAfHOro HanpPsXXeHNs UM — Kak HamnpshxeHne, COOTBETCTBYlOLee BePOATHOCTHN pas-
paga 50 %.

3HaueHne 50 %-HOro paspsafHOro HanpsXeHus 1 OTHOCUTESIbHOE 3HaYeHWne CTaH4apTHOro OTK/IOHEHMS 0 6yayT
Haxo4uTbCA B MHTEpBanax:

ZIM-A(7sUaosZ7M * pii. (A.6)

o —flo So So* [o. (A7)

- O.
rae o — OueHO4YHOe OTHOCUTE/IbHOE 3HaYeHne CTaHAapTHOro OTK/IOHEHUSA © - = I-.

o
Mockonbky 1;0 — HMWXKHME 3HavyeHus 50 %-Horo paspsigHoro HanpsbkeHusa (UbO) B foBepUTenbHOM MHTepBane npu
3a/laHHON TouHOCTK onpeaenenus Ui0. a o' — HanbGosbliee 3Ha4YeHWe B OTHOCUTENbHbIX eMHNLAX CTaHAAPTHOTO OTK/10-

HEHWA N B AOBEPUTE/IbHOM MHTepBase Npu 3aJaHHoli TOYHOCTU onpejesnieHns a. To 3HavyeHns Ujuu o" onpegensiotca no
dopmynam:
Uio « - MJ. (A-8)
a'* a* Aa. (A.9)
B 3aBUCMMOCTM OT Be/IMUMHBI a 3a4yeHusa [0 W A770onpeAensoTcs Kak:
Jo =020 u AU=0.01U*
npm 0.025 < o <0.05;
Oo =0.20 wn .\ih - 0.02U*
npu 0.05 < o <0.1.

3arem n o'noacTtaBnatoT B hopmyny (A.1)ans onpegeneHus BblAePXMBAEMOro HaNpPsHXXeHNSA Y OLEeHKN pe3ynb-
TaToB WUCNbITAHUA.

A.3.2 Tpu “cnbiTaHUU METOA0M * BBEPX-BHU3» AN onpefeneHns 50 %-Horo paspsagHoro Hanpsxerus (A.2.2) pas-
HOCTb MeXJy COCEeJHUMU YPOBHAMMU HanpsixeHus MJ BblbupaloT B npegenax

0.50’

rge o* — oxugaemoe Win HoOpMUpyemoe OTHOCUTE/IbHOEe 3HayeHue CTaHAapTHOrO OTKIOHEHUS;
U'M— oxungaemoe 3HayeHne 50 %-HOro paspsagHoro Hanps>xeHus.

Pes3ynbTaTtbl McMbITaHWii NpeACcTaBASaOT B BUAe psfa Bo3pacTanlmnx 3HaveHnid HanpsxeHns UO. Ut. ur ... Ur Um
crneAywoLwWmnx Yepes paBHble CTYNEHN HaNpPsHKeHWSA TN, U COOTBETCTBYIOLUX 3TUM 3HAYEHUAM HanpshkeHuii yncen pasps-
fos n0.n,.n3 ... N, N, notcyTcTeMA pa3pagos nt. N\ n3...n'.nT. Ecan cymmapHoe uncno paspsagos N MeHblle cymmap-
HOrO Yncna OTCYTCTBMA pas3psanos bl. To oueHouHoe 3HavyeHue 50 %-Horo paspaaHoro HanpsxxeHus ns0onpegensanT no
topmyne

Lo* ac (A.10)

rae I0 — HWKHWIA YpoBeHb HanpskeHus (HyneBas CTyneHb), KOTOpoe NpuknagbiBanu Asa unm 6onee pas.
N 1 A onpegensioT no hopmynam:

Nm2-1,. A=2]ln,. (A.11)
to 10 41



FOCT P 55194—2012

AMNANTYAQ NPUIOXEHHOTO HaNpsKeHNs

PucyHok A.2 — KpuBas adpdpekta, NOCTPOeHHast Nno pesy/nbTatam UCNbITaHWA cTyneH4YaTbiM MeToaoMm (A.2.1)
no ByM YpPOBHSIM HanpshkeHus

Ecnn cymmapHoe Yncno oTCyTCTBUS pa3psiioB MeHbLUe CYMMapHOro Yucna paspsgos, To

AU
(A.12)
roe Wn 1’ onpegensioT no oopmynam:
nr=£n;. A'-~i n;, (A-13)
10 >0

rae T — 4YMC/0 CTyneHel ucnbiTaTeslbHOro HanpsxeHusi (6e3 «HyneBoi» cTyneHu).
Heob6xoavMoe Yncno NpunoxeHuin HanpsxeHus (ctyneHein — (M * N')) ana onpegenenus 50 %-HOro paspsifHoro

HanpshkeHUs ¢ 3aAaHHON TOYHOCTLIO W JOBEPUTENIbHON BEpPOATHOCTb» 95 % npu 0.5<T* S%A— S 2a* U norpewwHocTb

50 %-Horo paspsaHoro HanpshxeHnsa MJi0 BbIYMCASAIOT N0 NPUBAVXEHHbIM DopMyiam:
N*N'- 4 (A.14)
TEN

. 2a
MJia ~ \./,’31 (A-15)
TJT
A6CONMTHOE OLEHOYHOE 3HAYEHME CTaH4aPTHOrO OTK/IOHEHUSI MOXHO onpeaenuTb no chopmyne

0. * 1.62a(Y! bBy.A +0.03J. (A.16)

roe Am a,;, e=";2-n,. (A-17)
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B kayecTBe nprMepa NpYMeHeHNs MeToAa UCNbITaHUIA «BBEPX-BHU3» (MeToA A.2.2) Ha pucyHke A.3 npuBefeHbl pe-
3y/bTaTbl UCNbITAHNA OMNOPHON M30ASLMOHHON KOHCTPYKLWW.

Homep cTyneHu

* - paspsia, 0 - OTCyTCTBME paspsga |

PucyHok A.3 — Pe3ynbTaTbl UCMbITAHUI U30MALUN METOLOM «BBEPX-BHU3» (MeTog A.2.2)

[nsa npuBefeHHbIX Ha pucyHke A.3 pe3ynbTaToB UCMbITAHUA UCXOAHBIMU AaHHBIMU 418 OnpefesieHNs OLLeHOUYHbIX
3HayeHuii 50 %-Horo paspsgHoro HanpshxeHnus (/1,01 cTaHfapTHOTO OTK/IOHEHUA a SABASAIOTCA:

- HWXHWI ypoBeHb HanpshxeHns (Hynesas cTyneHb) Uu = 480 kB;
- CTyneHb HanpsxeHnsa &U = 5 kB;
- cymmapHoe yucno paspsagos N - 15;
- CyMMapHOe 4u1cno oTcyTcTeua paspagos W * 16.
Mockonbky N < A, koachbhumumeHT A onpegensietca no gpopmyne (A.11).
Pa3pagbl NPOUCXOAUNN NPU TPEX YPOBHAX HANPSXKEHUSN;:
- nepBblli ypoBeHb — 485 kB — 3 pa3psja.
- BTOpOil ypoBeHb — 490 kB — 8 pas3psaaos.
- TpeTnit ypoBeHb — 495 kB — 4 paspsiga.
OTtciloga KoadurumeHT A 6yaeT paBeH

.» .3

A=]rl n = =13¢2 843-4 =34
lo ro

OueHouHoe 3HauyeHue 50 %-HOro paspsiiHOro HanpsKeHust onpegensietca no gopmyne (A.10):

U,. =480 «5111-1; =487.8 kB.

-1
us 2J
KoadppuumeHT B onpegensietca no oopmyne (A.17):

B =£<*>/», * £)2'Ir" 1-3¢4-8 ¢9-4 m71.
ro ro

ABCO/MIOTHOE OLEHOYHOEe 3HaYeHne cTaH4apTHOro OTK/IOHeHWs onpejenseTcs no dopmyne (A.16):

_ - *
0,=162 5 713 03 5399 8.
15¢ [
(-2-a3% (o082
487
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A.3.3 Mpu ncnbiTaHun metogoM 100 %-Horo paspsga (A.2.3) pesynbTaTbl UCMbITAHWIA NpeacTaBNsAlT ceputo n3 N
3HauYeHwWli cnyyaiiHoli BeIMYMHbI — pa3psagHoro Hanpsxkenus U,. B 601bLUMHCTBE CllyYaeB CTaTucTMyeckne xapakTepuctu-
KW paspsfHOro HanpskeHus (3aBMCUMOCTU BEPOATHOCTU NOABMAEHUS P, Pa3pAAHOro HanpsHKeHUs ¢ COBOKYMHOCTbIO 3Haue-
Huii U. paBHbIMW WA MeHblwe Upr OT BEWYMHbI PaspsifHOrO HampshkeHus) ¢ AOCTaTOYHON ANS MpaKTUYecknx uenein
TOYHOCTbIO anMnpPOKCUMUPYIOTCS HOPMasibHbIM 3aKOHOM pacnpefesieHns ¢ napameTpamu: cpefHee paspsifjHoe Hanpsxe-
HVe J@ ¥ cpefHeKBaApaTuYyHOe OTK/IOHEHME S. xapakTepusyolee pasbpoc pa3psafHbiX HaNPsHXKeHWd oTHocuTenbHO lm
(HakNoH KPUBOI pacnpefeneHns BEPOSITHOCTH).

Mo nonyyeHHo COBOKYNHOCTU 3HaueHnit U,onpeensioT OLeHoYHoe 3HaueHne CpejHero paspsagHoro HanpsxeHus

1 abCo/IOTHOE OLEHOYHOE 3HaYeHNe cpefHekBaApPaTUYHOTO OTKIOHEHUS &, No hopmynam:

(A.18)

PR A.19
Y N-1 (19

MpumeuvyaHune — BepossTHOCTb P50 MOSIBNEHWS Pa3psSAHOTO  HAMNps)KEHWs C  COBOKYMHOCTbIO 3HaueHuit
U £1)” = Up00 paBHa 50 %.

[na ucknoveHus cnyyaiiHbix owWn60K pe3ynbTaTbl UCNbITAHUI MOTYT 6bITb NpefcTaB/eHbl rpaduyeckn Ha BepoaT-
HOCTHOVi ceTke. 119 3TOro 3HaYeHNa paspsfHblX HaNpshkeHWii pacnonaraloT B NOpsiike BO3pacTaHUA U HyMepyloT. 3aTem
3HayeHus p, = N/(N * 1) B npoueHTax HaHOCAT Ha BEPOSATHOCTHYIO CETKY MO OCY OpAMHAT B (DYHKLMMN OT U1, (PUCYHOK A.4).
rae JI,— uucno Bcex pa3papos npu HanpskeHun U £ Upi, a N — obLyee 4ncno npunoxenuii Hanpsa keHna paspsnos).

Ecnn cpepgHekBagpaTviHOe OTK/NOHEHME He HOPMUPOBAHO, TO MO NOJlyYEHHbIM 3HavyeHusam Us u s, onpegensioT
cpegHee paspagHoe HanpsbkeHne UM 1 abconoTHoe 3HauyeHue cpefHeKkBapaTuyHoro oTkNoHeHnsa s4 no dopmynam:

M"-nAbun bt M* nu: < .20)

3HaueHve paspsAHOTo HanpshkeHUs

PucyHok A.4 — BeposiTHOCTb NOSIBAIEHNSA Pa3pAAHOro HanpsxeHus
co 3HavyeHnem U 5 (meTtopg A.2.3)

a4
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s (A.21)

e pu ot (A.22)

fp. Zpij. 7*i pvj asnaw rcs PYHKUMAMM Yncna paspsanoB (NPUNoxeHuidi HanpsxkeHust) N U 4OBEPUTENbHON BEPOSIT-

HOCTW; NP A0BEPUTESIbHON BEPOSITHOCTU 95 % COOTBETCTBYIOWME 3HAYEHUS 3TUX (DYHKLUUIA faHbl B Tabnuue A.2

Tab6bnunya A2

N . v Ji i
r 711 *1 P2
5 1.24 0.60 2.87
10 0.72 0.69 1.83
15 0.55 0.73 1.58
20 0.47 0.76 1,46
30 0.37 0.80 1.34
40 0.32 0.82 1,28
50 0.28 0.84 1.25

Mo nonyyeHHbIM 3HavyeHussiM Ucpu s, onpegensatoT I/ep. t/*pus' no chopmynam:
O I'iL - a(7 (A-23)

n* a (A.24)

S'ss. ; r ;))/i (A.25)

rae U' — HuXHee 3HauyeHue cpefHero paspsfHoro HanpskeHus (L/cp) B JOBEPUTEILHOM UHTepBase Npu 3afaHHo Tou-
HoCTn onpegenexus 1cp;
Ucp — BepxHee 3HayeHne cpefHero paspsgHoro HanpshkeHuns <¥p) B 4OBEPUTENILHOM UHTepBase Npu 3aaHHoi Tou-
HocTu onpegenexnna U,
S; — Hauborsbluee 3HaYyeHne B OTHOCUTE IbHbIX eAnHMLax cpeAHeKBagpaTuYHOro OTKNIOHEHUS S B J0BEPUTENIbHOM
MHTepBase npu 3afaHHoli TOYHOCTN onpejeneHns.
Mpy yncne onbIToB, paBHOM 15. 1 OBEpPUTE/IbHON BEPOSITHOCTU, paBHoli 95 %:

0-B**.: (A.26)
Uip=Zip ¢ 0.55s.:; (A.27)
s; = 1.58s,. (A.28)

3arem Qpp. U¢p n oTHOCUTENNbHOE 3HAYeHMe CpeAHeKBaApPaTUUYHOrO OTKIOHeHMA s' =s'/Upp noacTasnsaoT B hopmy-
nbl (A.29) n (A.30) ans oueHkn BepxHeit (hopmyna (A.29)) n HuxHeli (popmyna (A.30)) rpaHuy, pasbpoca paspsaHbIX Ha-
Nps>KeHnii OTHOCUTENbHO cpeAHero 3HavyeHns Ua.

1-T*). (A.29)
AH =1C(1-T1O. (A.30)

roe W— koappmumneHT, onpeaensiowmii 3ajaHHy0 (HOPMUPOBAHHYH) BEPOSTHOCTL NOSIBAIEHUSI Pa3pPALAHOrO HaNpPsKEHUS
co 3HavyeHnem U £ Up, (UpJ. MNpv BEpOSATHOCTY NOSIB/IEHNA pa3psfHOro HanpshkeHus co 3HadeHuamu Op, Itt0] (p =90 %) n
Ue -do, (P * 1O %)y m 1.3. Mpu U = Utv (p =50 %)y » 0.

IpaHnLpbl pasbpoca paspsagHbIX HaNPSXKEHWUE MOXHO Takxe onpefenunTb rpauyeckn, MCNONAb3ys KPUBYIO pacnpege-
NeHna pucyHka A.4.
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A.4 MeTog Hanbonbwero npasgonofo6us

MeTog HanbonbLIero NnpaBonoL06Ust MOXET UCMOMb30BATLCS A1 OLEeHKN pe3y/ibTaToB BCEX BbllleyKa3aHHbIX Me-
TOA0B UCMbITaHW Npu NGO PyHKUMM pacnpesesieHns BEPOATHOCTU. [laHHbIi MeTog AoNyCKaeT OLeHKY napamMmeTpoB W.
cnepoBaTtenbHO, 3HaYeHWU paspsAAHOro HanpshkeHus (Yp. Kpome Toro, MOXHO, MCNOMb3ys BCe MOJSyYEHHbIe pe3ynbTarhbl,
HaliTh fOBEpPUTENbHbIE MHTEPBASIbI, OTHOCALLMECS K 060N LOBEPUTENLHON BepoaTHOCTH C.

Mpu ucnbiTaHny MmeTogammn A.2.1 1 A.2.2 N3BECTHbI Yncno pa3psgos N 1 4UMCNo OTCYTCTBUA PaspsifoB /Y Npu Kaxaom
ypoBHe HanpshxeHnus L. Ecnu ana dyHkumMm pacnpegeneHus BepoATHOCTY MOHOTO paspsiia cnpaBej iMBO BblpaXeHue
p{U, U40, 0), To npu ypoBHe HanpshkeHns U,BeposiTHOCTb paspsga 6yaet p {U U b0, a), a BepoATHOCTb OTCYTCTBUSI paspsija
6ypet (1 -p(U,: Um. 0)}. dyHkuma npasgonofobus Lr cootBeTcTBytowas JL paspsagam u /I oTCyTCTBMA paspsagoB, npu
YpPOBHe HanpsixeHus U, byaeTt

L,- p(U- /M. 0)" (1 - p«Y, UM. 0))». (A-31»

Mockonbky L, N n N' u3BecTHbI. L, ABnsieTcs yHKumMeli Tonbko napameTpos UM u n.
Mpaegonofo6ue Bceli COBOKYNHOCTU Pe3y/ibTaToB, OXBAaTbIBAKOLWMX N 3HAaUYeHwnii U, 6yaeT

L*L.Lj..Lt LamL{UM, a). <A32>

Mpu ncnbiTanun meToaom A.2.3 KaxA0My NOTHOMY i-My pa3psay COOTBETCTBYeT 3HaueHue Hanpsxeruns U,. O6blYHO
3HayeHVe HanpshxeHusa yoyaeT nosBnATbea T,pa3. rae T (r 1. Jlorapudm npasgonogobus L 6yget

log/. = m.logldW,: 0)] + mJog[/{U2; UM. n)] ¢ ... ¢ In,k>g[/{t/,; 1/30. 0», (A.33)

roe / — dyHKUMS NNOTHOCTM BEPOATHOCTU B OKpecTHocTax U Ai- 1. ... n).

Haunyuwve oueHkn napameTpoB UM, 0 — 3TO Takue 3Hauenuss U \Ou 0oF, npu KOTOPbIX AocCTUraetca Hanbonbliee
3HaueHue L. PacyeTbl AO/MKHbI NPOBOANTLCS YNC/TEHHBIMWN METOAAMMU.

Mpu ncnonb3oBaHNM KOMMNbOTEPA MakCMManbHOe 3HauyeHne L MOXHO HaliTu uTepaunoHHbBIMU MeTojamMn pacyeTos
AN oXnaaeMbix 3HaveHuii napameTtpos (I/*al n 0’). Vimes oueHeHHble napameTpbl, MOXHO HaliTh 3HauyeHne Cp. cooTBe-
TCTBYlOLLEE /1I06OMY 3HAUEHNI0 BEPOATHOCTM P. CMOMb3Ys OXUAaeMyto PyHKUMIO pacnpefeneHns BeposaTHOCTU paspsja.
Mpn C » 0.9 ypaBHeHune L(UtO, c) = 0.1/7,,., n03BONIAET ONpeAeNnTb 3TN AOBEPUTE/IbHbIE MHTEPBasbI.

MprnmeyaHne — BpgononHeHne kaHanu3y, OCHOBaHHOMY Ha pacnpegenenumn laycca (cm. A.3.1). meTog Hav-
60MbLUEro NpaBaonoAo6ua No3BONAET Takke NonyyaTb JOCTOBEPHbIE pe3ynbTaTbl AN ApYrnx yHKLMIA pacnpegeneHus
BEPOSITHOCTM, a UMEHHO: ANA pacnpegenexuii Beibyna wnn N'ymbena.
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MpunoxeHne b
(pekomeHgyemoe)

MeToAunKn pacyeTa napaMeTpoB CTaHAAPTHbIX FPO30BbIX UMMNY/IbCOB HaNPSXEHMNs
C Ha/l0XeHHbIMUN Bbl6pocamu Ui KonebaHUaMmn

B.1 OcHOBblI MeToAuK

MeTofMKM OCHOBaHb! Ha NPUMEHEHNU IMMUPUYECKON (POPMY/Ibl, ONMUCLIBAIOLLEI 3HAUEHWE UCTLITATENIbHOMO Hanpsi-
XeHust Ur UMUTUPYIOLLEro rpo30BOii UMMY/IbC C HAMIOKEHHBIMW KOTIE6AHWSIMW UMM BbIGPOCOM BETUUMHOI [I

<Bu6+T 1 ,~ 1" 6). (6.1)

rae U6 — makcrmanbHoe 3HauyeHne 6a3vcHOW KpUBOIA.
U, — MakcMmasibHOe 3HauyeHne HanpskeHus 6e3 nomex, NoMyYeHHoe npu perncrpauum;
N(0— doyHKUMSA UCNbITATENBHOTO HANPSXKEHUA, 3aBUCALLAA OT YacTOTbl U onpeAenseMas CnejylLum BblpaXKeHnem:
1

O g ®2

rae 1— yactoTa HanoXeHHbIX kKonebaHuii. M.

5.2 MeToAuka oueHKM napamMeTpoB MOJIHbIX TPO30BbIX UMMY/bCOB

[laHHas meToAmka no3BossieT pewatb ypaBHeHue (B.1) n ucnonb3yetcs Ans KOMNbOTEPHOW 06pa6oTkn AaHHbIX
U1 poBoii pernctpauun MMnynbcoB. MeTofuka NpUMeHseTcsa A1a NoslyYeHnUs KPpUBOI UCNbITATENbHOMO HanpsKeHus, no
KOTOpOIi paccunTbiBalOTCS napameTpbl UMMysibca.

MeToavka BkoyaeT B cebsi Takyto nocnefoBaTelbHOCTb AeiCTBNiA;

1) HaxoAWTCS OMOPHbI YPOBEHb 3aperncTprpoBaHHO KPMBOI C MOMOLLbIO pacyeTa CpeAHero 3HaYeHns Hanpsxe-
HWUA OTHOCWUTE/NIbHO FOPWU30HTa/IbHOM /IMHUK & Havane perncTpauun Npu BXOAHOM HanpshKeHWU, paBHOM Hy/HO:

2) ycTpaHsieTcsl CABUI ONMOPHOrO YPOBHS 3aperncTprpoBaHHoi kpuBoii U(t). Y4To6bl NOMy4nTb Ty Xe KPUBYIO C KOM-
NeHCUPOBaHHbLIM CABUIOM MI{/) N NCNONb30BaTb 3Ty KPUBYIO ANA NOCAEAYOLWNX AelAicTBUIA:

3) HaxoguTcs Hanbonbluee 3HaYeHVe Y L3aperncTpMpoBaHHOR KPUBOIA C KOMNEHCHpPoBaHHbIM casurom UQ(t) (pucy-
HoK B.1);

PucyHok b.1 — 3apeructpupoBaHHas KpuBasi HanpsbkeHus ¢ Bbibpocamu, 6asucHasi kpusas
1 KpUBasi Pa3HOCTU ABYX NEPBbIX KPUBbIX

4) HaxoauTcs nocneaHss BblbopKa AaHHbIX HA (PPOHTE UMNYJ/IbCA CO 3HAYEHNEM HAaMpPsHXKEHUS, COCTaBNAWNM Me-
Hee 0,2 oT Hanb6onbluero 3HayeHus Uj,

5) HaxoguTcs nocnefHAs BblOOpKa AaHHbIX Ha cnaje UMMybca CO 3HAYEHMEM HaNpsXeHWs, cocTaBAsloWmM 60-
nee 0.4 oT HanBONbLUETo 3HAUYEHUS,

6) ANns ganbHelilero aHanusa oToMpaloTCs AaHHble, HauMHasa ¢ BbIGOPKW, crefytoLieii 3a BbIGOPKON, onpeaeneH-
HOV B nepeuncnieHnn 4. n KOHYas BbIGOPKOI, onpeseeHHon B NepeyncieHnm 5;
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7) UCnonb3ys AaHHble, NoJlydeHHble B nepeuyncneHnn 6. noabmparTca HeusBecTHble napameTpbl cregyoulel
dyHKkyun (cm. B.1 npunoxenuns B):

I n o« M
u/t) - tvle ' -e '* |.

rae f— Bpems;
uj,t) — OYHKUMA HanpshKeHns;
U. T,. 21 ta— napameTpbl, KOTOpPble LO/XHbI 6bITb HalAeHbl Npu nog6ope dyHkunm uxf)'’;

8) cTpownTcs 6a3uncHas kpueas U6(t), NCNonb3ysa HyneBble 3HaYeHWs ToYek BbIGOPKM BNIOThL A0 BpeMeHu Ja(kak pac-
cMaTpuBaeTcsl B M. 7) 1 3Ha4YeHnsa u’Mt) Touek BbIGOPKM OT BpEMEHM taj0 MOMeHTa nocneaHein BbI6opkn no n. 5) (cm. pucy-
HOK B.1);

9) BbluMTasA U3 3aperncTpPMPOBaHHON KPUBOIA C kKOMNEHCUpOBaHHbIM casurom UQE> 6asuncHyio kpusyto nB(/), nonyva-
eM pasHocTHYH kpuByk R(t) = Uc(f)— 1)i(/) (pucyHok B.2).

PucyHok B.2 — KpvBasi ucnbitatesibHOro HanpshkeHus, 6asvcHas kpusas
1 0T(UNbTPOBAHHAA pa3HOCTHas kpuBas

10) cospaetcs uyupoBoit unbTp ¢ nepefaToyHoii dyHkuneir H(f), paBHOW YHKLMM UCNbITATENBHOMO Hanpsixe-
HuA k(Q. onpepensiemoii popmynoii (6.2);

11) gna nonyyeHus oTUNbLTPOBAHHON pa3HOCTHOW kpuBoit FAAN Kk pa3HOCTHOW KpuBOi R(t) npumeHseTcs undpo-
BOW pnnbTp (CM. pUCyHOK B.2);

12) pna nonyyeHus KpUMBOW ncnbiTaTenbHoro Hanpsxkenus I/,(f) otconnbTpoBaHHas pasHocTHasa kpmeasa Rtf) o6as-
nsieTcs K 6a3ncHoli kpusoid UG(t):

13) no kpuBOW MCNbITAaTENBHOrO HanpshxeHns U,(f) paccunTbiBalOTCA BE/IMUMHA UCTbITATE/IbHOTO HanpshxeHusa U, n
ero BpeMeHHble napameTpbl (CM. pUcyHok b.2);

14) HaxoAWUTCA MakcuMasibHoe 3HauyeHne 16 6a3ncHoi Kpusoii t76(?) (CM. pucyHok b.2);

15) BbluMCNsAETCA OTHOCUTENbHaA BennunHa Bbibpoca J)' = 100 ——---" %.
16) BOCNPOM3BOAMTCA 3aperncTpmpoBaHHas kpmBasi C KOMNeHcMpoBaHHbIM caurom Uu(l) n kpuBas ncnbitaTenbHoO-
ro Hanpshkenusa 0,(1) (cm. pucyHok B.3);

17) onpenensTcsa U NPUBOAATCS CBEAEHNS 0 3HAYEHUAX UCNbITATEIbHOTO HanpsxeHnsa U, ANMTeNbHOCTU (PpoHTa
uMnynbca 'y ANMTeNbHOCT UMNYNbCa T OTHOCUTENBbHON BennunHe BbiGpoca JT.

*>U — NoCTOsiHHas aMnautyaa, T, U I, — NOCTOSHHbIE BPEMEHU UMMy bca. ta— 3afepxka BpeMeHn Mexay Hava-
IOM crnaxusatoLieii KpMBOW 1 MOMEHTOM 3anycka 3aperncTpMpoBaHHOl KPUBOIA.
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3aperucTpupoBaHHas KpuBas

KpI/IBaFI ncnbITaTesIbHOro HanpsikeHns

PucyHok 5.3 — VIMNynbC UCNbITaTENLHOIO U 3apPerucTprpoBaHHOrO HanpshXeHui

5.3 MeToauka pyHHOW OLEHKM napamMeTpoB MNOJIHbIX TPO30BbIX UMMNY/bCOB
[laHHas meToANKa OTHOCUTCA K PYYHOI pacyeTHOV OLeHke napaMeTpoB MMMy ibca C MOMOLLbI0 rpadnyeckoro petue-
HuA ypaBHeHus (B6.1).

MpumMmeyaHune — BbluucneHNe BPyUYHYI NPUBOAUT K MEHEEe TOYHbIM pe3ysibTaTaM, Mo CPAaBHEHUIO C METOAU-
koW B.2.

MeToavka BkoyaeT B cebsi Takylo nocnefoBaTelbHOCTb AeiCTBUA:

1) ans ycTpaHeHus Kkone6aHwil Ha hpoHTe 1 aMNAnTyae MMNynbca BPyUHYlo cTpouTca 6a3ncHas kpuBas U6(t) no-
BEPX 3aperncTpupoBaHHON kpueoii U(t);

2) HaxogATcsA MakcumasbHble 3HavyeHus L/6;

3) HaxoguTcsA MakcumasnbHoe 3HavyeHne UH3apeructpmpoBaHHoON kpusoli U(t);

4) paccunTbiBaeTCA 4MTEeNbHOCTb BbiGpoca / nyTeM HaxoXAeHWs pasHuLibl Mexay 3HauyeHWAMU BPpeMEeHU B ABYX
Toukax nepeceyeHus kpuebix L/(f) n U4(f) no obe ctopoHbl oT amnautygbl U(t) n paccumTbiBaeTcs yactoTa Bblbpoca
‘o = 1/2/.

5) no copmyne (5.2) paccunTbiBaeTCA 3Ha4YeHne aMnaANTyAHO-4aCTOTHON (PYHKLUN NCNbITATE/IbHOTO HaNPsXKeHUs
-

6) no chopmyne (B.1) paccunTbiBaeTCa 3HAYEHWE UCNbITaTe/IbHOr0 HanpsxeHusa U,:

8) ans onpegenerns 30 %-HbIX. 90 %-HblX 1 50 %-HbIX YPOBHE HANPsH)XeHNs N0 6a3nCHOI KPUBOWA, ucnonb3ysa U, B
KayecTse aMnANTYAHOrO 3HaYeHNs HanNpshKeHWs, HaXo0AATCA BPEMEHHbIe napaMeTpbl UMMNybCa;

9) NpuMBOASATCS AaHHble O 3HAYEHWUU WUCMbITATENBHOrO HanpskeHna U,. ANnTenbHOCTN (poHTa 7dh ANMTENbHOCTU
umnynbca I, 1 oTHoCUTeNbHON BennynHe Bbi6poca (I

BE.4 MeToAuka OUueHKM napamMeTpoB rPO30BbIX MMMY/bCOB, CPE3aHHbIX Ha cnaje

[laHHas meToAMKa UCNOb3yeT anropuTm N. 6.2 AN BbIYUCIEHUS NApamMeTPOB MOJHbIX TPO30BbIX UMMNY/bCOB. JTa
MeToAVKa MOXET NPUMEHATHLCSA, €C/IN CPe3 MPOUCXOANT NPU YPOBHE HaNpsXeHUs Hke 95 % ypoBHA HanbonbLiero 3Have-
HUS.

[na gaHHo MeToAMKM HEO6XOAUMbI ABE perncTpauun HanpsxeHus:

1) BblUMCASIEMOrO UMMNY/bCa, CPe3aHHOro Ha cnage.

2) MOMHOro KOHTPO/ILHOTO MMMNY/bCa, 3aPerucTPUPOBAHHOTO, Kak NpaBuso, Npu 6osee HU3KOM HanpsxeHun 6e3 n3-
MEHEHWSA HAaCTPOeK U3MepUTENIbHOW CUCTEMBI.

MeToavka BktoyaeT B cebsi Takylo nocnefoBaTe/lbHOCTb AeCTBUA:

MpumMeHseTcs nocnegoBaTelbHOCTb AeiicTBMI 0T 1) A0 3) 5.2 K NOSIHOMY KOHTPO/IbHOMY 1 CPe3aHHOMY UMMy IbCam:

1) HaxoAWUTCS ONOPHbLIN YPOBEHb 3aperncTpUpoBaHHON KPMBOW C NOMOLLLIO pacyeTa CpeAHero 3Ha4eHns Hanpsxe-
HWUA OTHOCWUTE/IbHO FOPWU30HTa/IbHON IMHUK B Havasne perncTpauuu Npu BXOAHOM HanpshKeHWU, paBHOM HySHO;

2) ycTpaHsieTcsi CABUT ONOPHOrO YPOBHS 3aperncTpupoBaHHoi Kpusoii U(l), 4yTobbl NOAyunTb Ty Xe KPUBYHO C KOM-
neHcupoBaHHbIM caBurom 1/0(/)u ncnonb3oBaTh 3Ty KPUBYHO ANA NOCNeAyOLWNX AelicTBUiA:

3) HaxoguTcs Hambonbluee 3HavyeHWe Uu 3aperncTprpoBaHHOl KpUBOI C KOMNEHCMpPOBaHHbIM casurom QOfT).

[lanee npumeHseTcs nocnefoBaTenbHOCTb AeWCTBUIA OT 4) A0 8) 5.2 K NOTHOMY KOHTPO/ILHOMY UMMYJ/IbCY.

4) HaxoAuTCs NocnefHsAa Bbl6opKa 4aHHbIX Ha (DPOHTE MMMY/IbCa CO 3HAYEHNEM HanpsHKEeHUs, COCTaBAAOWNM Me-
Hee 0.2 oT Hanbonbwero 3HavyeHmsa Uj,
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5) HaxoauTcA nocnefHsas BbI6GOPKa JaHHbIX Ha cnaje UMNynbca CO 3HaYEHWEeM HanpshkeHus, cocTaBnAwwWwmm 6o-
nee 0.4 0T HaN6ONbLIETO 3HAYEHUS,

6) Ana panbHeiiwero aHannsa oT6MpaloTCs AaHHble, HaunHas ¢ BbIGOPKKM, cneaytollell 3a BbIGOPKON, onpeaenex-
HO B nepeuncneHnmn 4. n KoH4as BbIGOPKOWA, onpefeneHHol B nepeuncienun 5;

7) vcnonb3ys faHHble, NoslyYyeHHble B nepeuyncnednn 6. noabuparTca HeusBeCTHble napameTpbl cnegytouieit
dyHkyun (cm. B.1 npunoxenns B):

roe t— Bpems,
U jt) — OYHKLMA HaNpsXKeHUs.
U. 1,, unfd— napameTtpbl, KOTOpble AO/MKHbI 6bITb HalAeHbl Npu nog6ope dyHkumn udf)’ =

8) cTpouTcs 6a3ncHasn kpusas 1/B(/). LCNoNb3ys HyneBble 3HaYeHWUs ToYek BbIGOPKM BNIOTh 0 BPEMeHM ta(kak pac-
cMaTpyBaeTCA B NepeuncrieHnn 7) nsHavenns  f) Touek BbIGOPKM OT BpeMeHn Mo MoOMeHTa nocnegHei BbIGOPKM no ne-
peuncnexuio 5).

[anee npumeHsieTca nocnefoBaTtenbHOCTb AeicTBUiA OT 1) Ao 7) B.2 kK uMNynbCy, CPe3aHHOMY Ha cnaje;

1) Haxo4uTCA MOMEHT cpe3a:

2) HaxoAWTCs Touka, rae KpuBas CpesaHHOro MMnysabca HaumHaeT OTK/IOHATLCA OT KPWUBOW MOSIHOTO KOHTPO/IbHOTO
umnynbca,;

3) Ana ganbHeliwero aHanusa oT6upalTcs AaHHble, BKIYaloLWwme 3Ty TOUKy;

4) HaxoAWTCs 3afepXka No BPEMEHU  MeXAY 3aperucTpupoBaHHbIM NOHLIM KOHTPO/IbHBIM U CPe3aHHbIM UMY /b-
camu (a UMEHHO; UCNO/b3yA METOANKY B3aUMHOW koppensauun, unu cnuyasn yposHu 30 %-HbiX, 50 %-Hbix 1 80 %-HbIX Ha-
NpsXeHnin Ha poHTE);

5) pasHuuy B 3afepxkKax No BpeMeHV MexXAy NOJHbIM U Cpe3aHHbIM UMMY/bCaMu CBOAAT K Hy/0.

6) BbluMcnseTcs oTHOWeHWe E mexay aMnanTygaMn cpe3aHHoro 1 NosiHoro UMNynbCoB (Hanpumep, AefeHnem am-
NANTYAHbIX 3HAYEHWUI UK AeNleHneM CpeAHNX 3HaYeHWid, paccuMTaHHbIX AN 06enx pernctpaunii Ha 3afaHHOM WHTepBa-
ne);

7) ncnonb3ys aToT KO3 PULMEHT E. KOPPEKTUPYIOT aMnNAnTyay 6a3nUCHO KpUBOIA;

8) AnsA nosyyYeHUss pasHOCTHON kpuBol R(t) ~ Uu,t)— UGt) n3 3aperncTtpmpoBaHHOn KPpUBOI C KOMNEHCMPOBAHHbIM
casurom QO(t) BbluMTaeTCcAa rpagympoBaHHas koadduumeHTom E 6asncHas kpusas Ut(ty,

9) co3paetcsa uupoBoii hunbTp ¢ nepegaToyHoli pyHkumneid H{(). paBHOWM YHKLMM UCNbITATE/TLHOTO HANPSXXEHUS
*(/). onpegensiemoli popmynoii (6.2);

10) ANns nonyyeHus oTPUIbTPOBAHHOW pa3HOCTHOW KpuBoi Af/) k pa3HOCTHOW kpusoit HA(I), npumeHsaeTca uudpo-
BOW (punbTp;

11) ANns NonyyvyeHUs KPUBOW UCNbITATENbHOTO HaNpsKeHus U0p) oThnbTpoBaHHasA pasHocTHas kpuas RfJ) go6as-
nsietcs kK 6asucHoli kpusoii 176(f);

12) no KpuBOiA ucnbiTatenbHoro Hanpsxexuus U, () onpegenseTca 3HavyeHne ucnbiTaTeNbHOro HanpsxeHna 1/,n ero
BpEMEHHbIe napamMeTpbl;

13) HaxoguTcs MakcMMasbHOe 3HauyeHne 1 66a3ncHON kprBoi nE(/).

14) BbluMcnsieTcA OTHOCKUTENIbHAs BenuumHa Bbi6poca pr= 100-—=—" %.
15) BOCNpOM3BOAATCA 3aperncTpupoBaHHas kpveas U(t) u KpuBas ucnbiTaTenlbHOro HanpshkeHust YA5);

16) NpUBOAATCS CBEAEHMUSI O 3HAYEHUAX WUCMbITATENBHOTO HANPsSXeHUs Ur ANUTENbHOCTU (poHTa uMnynbca Ty
npeapaspsiAHOro BpeMeHu 'c M OTHOCUTENbHON BENUYKHE BbiGpoca p\

*>U — NoCTOsiHHas aMnauTtyaa, T, U I, — NOCTOSHHbIE BPEMEHU UMMy bca. ta— 3aZepxka BpeMeHn Mexay Hava-
JIOM CrnaxuBatLlei KpMBO U MOMEHTOM 3anycka 3aperMcTpupoBaHHON KPUBOIA.
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MpunoxeHne B
(cnpaBo4HOE)

PyKoBOACTBO ANsi peasin3aumy KOMMNbIOTEPHON NporpamMmMbl pacyeta napameTpoB HanpsixkeHus
rpo3oBOro Mmnynbca

B.1 PyKkoBOACTBO A1 BbiNO/IHEHNA nog6opa 6a3MCHON KpUBOA
®yHKUMS, KOTOpas [O/KHA COOTBETCTBOBATbL 3aperncTpPMpOBaHHON KPUBOWA, MMeeT YeTbipe HendBecTHbIX (U. T.. T2u

if ur|
ujty =u:e » Y (B.1)

Anroputm JleBeHG6epra—MapkBapaTa U ero MoAepHU3NPOBaHHbIE BapuaHTbl Gbl/IM YCNELWHO WCNOMb30BaHbl A/s
nopbopa 3Toil crnaxuBarollell hyHKLUM NO 3aperucTpupoBaHHOl KpuBoii. Huxe npuBoaaTcs NpuvMepbl NPOrpaMMHbIX
o6ecneyeHuii, KOTopble NCNONb30BANNCH ANS YKa3aHHON Lenw.

lMporpammHoe o6ecneyeHve DyHKUMA, 1cnonb3yemas
(onpo6yipoaaHHble Mepcum) ansa nogbopa
Matlab®'1 n ero cpeacTBa nogaepxku (sepcusa 7.0.4) lgscurvefrt
GNU Octave*' (Bepcus 3.2.0) leasqr
LabVIEW,MJ>(LabVIEW 8 Professional) Nonlinear Curve Fit
LabWindowsIMCVI 41 (Bepcus 6.0) NonLlInearFit

'm MATLAB® — ToproBas mapka npogykuuu, obecneuynsaemas The MathWortts. Inc.

2>GNU Octave — cB0O6G0OAHO pacnpocTpaHsieMas KoMNbTepHas nporpaMma nog o6uefocTynHoi nuueHsneli GNU.
J.W. Eaton u 1. g. http.//ww\v.gnu.orgi‘'software/octave/.

s>NI LABVIEW M— Toprosas mapka npoaykuuu, obecnednsaemas ObbeMHEHNEM MO HaUWOHa/bHbIM npubopam.

4>NI LabWIndovvs,u/CVI — ToproeBas Mmapka npogykuuu, obecneumnsaemas O6begMHEHNEM NO HALMOHA/TbHBIM Npu-
6opam.

YcTaHoBKa HavasibHbIX MPUGAMKEHUI AN HE3aBUCMMbIX MapaMeTpoB cokpallaeT BPeMsi BbIYUC/IeHNA. HavanbHble
nNpueAMKeHNsa ANa annpokcumupytoweid pyHKLUM MoryT 6biTb, HaNpUMep, cnegyowmnuMm:

U — Haunbonbluee 3HaYeHne KprBONA,

T, — 70 MKC,

12— 0.4 MKC.

td— peanbHOe 1IN BO3MOXHOE Hayasno umnysbca.

Hopmanusauus gaHHbIX (T. e.; npeAcTaBieHne 3HavYeHnli Hanps>KeHns N BpeMeHN B OTHOCUTESbHbIX eguHuLLax npu
M3MEHeHNN 3TUX napameTpoB B npegenax ot 0 o 1) No3BONSET YNYyYLNTb CXOAUMOCTb anroputma. Mogo6paHHbie Hopma-
NM30BaHHble NapamMeTpbl 3aTeM HEO6XOANMO BEPHYTb K M3HAYa/IbHBIM Pa3MepPHOCTAM MO HaNPSHKEHUIO U BPeMEHW.

B.2 Mpumep undposBoro unbTpa Kak Lnuposoro otobpaxeHns PyHKLUN NCNbITATENbHOTO HaNpPsXeHna

[Ns TOro 4ToGbl B KOMMbLIOTEPHOI NpPOrpaMme GbI/1I0 peasM30BaHo UCNOMHEHNE PON OYHKLMUN UCTbITATENIbHOMO Ha-
npsxeHus k(f) LonxHO 6bITb cO34aHO0 ee LKpoBoe 0ToO6PaxeHne — LUUPOBOIA PUILTP C aMNANTYLHO-H4ACTOTHOW Xapak-
TEePUCTVKON. paBHOI xapakTepucTrke PyHKLUM ncnbiTaTeNnbHOro Hanpshxeuus (gopmyna (6.2) B npunoxeHuu BJ.

MpuBeaeHHbI HMKe npumep siBnseTca adheKTUBHON 1M TOYHOW peanusaumeii KOHCTPYKLUUKM dounbTpa ¢ 6eckoHey-
HOW MMNynbCHON xapakTepuctukoii (BVX) HyneBoi ¢hasbl. MoryT Takke UCMONb30BaTbCA Apyrve UNbTPbI, Hanpumep,
hUNbTPbI C KOHEYHOW MMNYNbCHON XapakTepucTukoii (KVX). co3gaBaeMble ¢ NOMOLLbID MeToAa YacTOTHOW BbIGOPKM win
MeTO[0B NPOEKTMPOBaHNSA (PUILTPOB C NPOW3BOJIbHOW YACTOTHOW XapaKTepPUCTUKOW, OCHOBaHHbIE Ha WCMOMb30BaHUN
OKOH, a Takxe KoMmepyeckoe nporpaMmHoe obecneyeHue.

BUX-cunbTp HyneBoi hasbl No3BONAET 0cNabuTb CUrHaN MWL HA NOJIOBUHY HEOBGXOAMMOW BENUYMHbI, OAHAKO
[laHHble NPoXoAnT yepes hunbTP ABaXKAbl, CHauYana anpsiMoMm, a 3aTeM B 06paTHoOM HanpasneHuu. Takas punbTpaums no-
3BO/IAAET NOJIyYaTh Ha BbIX0Ae (PYHKLMIO NCMbITATEIbHOTO HaNpPsXXeHWs C NpeHebpexnMo Masioi MOrpeLHOCTbo Mo amnan-
Tyfe v hazoBoMy caBury.
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Lns co3gaHus npsmoro ouibTpa Heo6xoANMbl TONLKO ABa KO3 duLUmMeHTa:
YNe* M (0 + b,x(<- 1) @ma.y</- 1).

boog, X ,
1+ X
(B-2)

X =tg

rae a=2,2 «10'la(ToHka — 3 Ab koadpduumeHTa K dmnbTpa);
Ts — WHTepBan AMcKpeTn3aLnmn, Cnosb3yeMblii NpU 3anucu curHana,;
x(i) — BXOAHOI MaccuB BbIGOPKN (HanpsxxeHus) 8 ounbTp;
y (/)— BbIXOAHO MaccuB BbIGOPKK U3 hunbTpa.
Hanpumep, npu nHTepsane guckpeTtunsauun 10 HC KOIPPULNEHTBI &, U *NPUHUMAIOT 3HAYEHUS.

a, =-0.9585113. B &b. =0.02074434.

dunbTpaLns NPOBOAUTCS ABaXAbl (OAUH pa3 a npsIMOM U O4VH pa3 B 06paTHOM Hanpas/ieHUsX), UCNONb3ys NPSAMON
BUX-hnnbTpCco cnesyowmm pasHOCTHBIM YPaBHEHUEM:

I(/) * 0.02074434(x(/) ¢ X<- 1)) ¢ 0.9585113y(/- 1). (B-3)

YTo6bl n36exaTtb Npu BbIYNCNEHUN YNCNEHHbIX OWNGOK, XapakTepHbix Ana BUX-chnnbTpos. B koadunuymneHTax du-
NbTPa [O/HKHO NCNONb30BaTLCA JOCTATOUYHO 60/MbLLIOE YNCO 3HAaYALLMX LMAP (B JAHHOM Cyyae NpejnoyTUTensHo i 6).
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Mpunoxenne I
(pekomeHgyemoe)

MeToavka onpefeneHns yaenbHOro COnpoTUBIeHUs BOAbI

1 YcTpoi#cTBO N3MepPUTENbHON Aueliku

yCTpOIZCTBO Avelikn ANA N3MepeHusa conpoTuBneHna BOAbl JTOKA3BHO Ha pPUCYHKe r.1. 3/'IeKTpO,CI|bI pekomMmeHgyeTca
N3roToBNATb N3 NNATUHbI.

t — n3MepuTenbHas Auelika. 2 — CTEKISHHbINA CTakaH; 3 — aneKTpofpl; 4 — MeaHbIi NPoBoA,
5 —cTeknsHHasA Tpyoka; 6 — ApeHaxHoe oTBepcTHe; 7 — npobka-tukcaTop

PucyHok .1 — Mpubop AN n3MepeHus yaenbHOro ConpoTuBAeHUs BOAbI

[lonyckBeTcs NnpyMeHeHVe Mean, OAHAKO B 3TOM Crlyyae nepej KaxabiM LMKIOM U3MepeHuii aNeKTpoabl Heob6xoam-
MO 3ayulliaTb MEeKOW HaxAauyHoi Gymaroii.

[vameTp anekTpoAa [O/KEH HaxoAUTbCA B npegenax 20—30 MM 1 OTAMYATLCA OT AuaMeTpa CTEKISHHON Tpy6ku
He 6onee yem Ha 0.3 Mm. PaccTtosHue mexay anektpogamu 50— 100 mm. MorpelwHocTb onpefesnieHnsa BHYTPEHHero auna-
meTpa TPy6Kun 1 paccToAHNA Mexay anekTpoaamu He 6onee 2 %.

.2 MopsaoKk nsmepeHunii

Mepen Havanom N3MepeHuii Aueliky TpkAbl MPONOAacKNBaT ANCTUNNMPOBAHHONR Un nccnegyemoin Bofoii. Moc-
ne 3Toro Npu6op cobMparoT B COOTBETCTBMMU C PUCYHKOM [.1 1 B HETO 3a/IMBAIOT BOAY TakK. UTOObI ee ypOBeHb He MeHee Yem
Ha 10 MM npeBbIWan ypoBeHb BEPXHEro anekTpoga. Mpyu Hannyum ny3bipbKOB y BEPXHero anekrpoga HeobxoAnMo nx
yCTpaHuTb nokaumMeaHnem npubopa.

ConpoTtusnexue ctonb6a Bogsl R (OM) Mexay anekTpogaMm nsmepsaioT Nt06bIM CNOCO60M Npu YCNoBUW, YTO BOBpe-
MSl U3MEPEHNSA MeXAy 31eKTpogammn A0/MKHO ObiTb NPUIOKEHO NepeMeHHoe HanpsxeHne He meHee 30 B. MorpelwHoCcTb
M3MepeHnin ConpoTMBAEHNA fO/MKHA 6biTb He 6onee 3 %.

YaenbHoe conpoTUBAEHNE BOAbI P paccunTbiBaloT no opmyne

(r.n)

rae F— ceyeHve cTeknsHHONW Tpy6Ku, CM*; / — paccTosiHne Mexay 3/1eKTpojamu, CM.

NMpumeyaHune — lNpy M3rOTOBNEHUN NpUBOpPa PEKOMEHAYETCS BblAepXMBaTb COOTHOLWeHWe FU paBHbIM eau-
HULE.
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