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MpeaucnoBue

Lienu, OCHOBHbIE MPUHLMNBI U OCHOBHOW NOPSAAOK NPOBeAeHUs paboT No MeXrocyaapCTBEHHON CTaH-
Aaptusayum ycraHosneHnol FOCT 1.0—92 «MexrocyaapcTBeHHasa cucrema crasaaptusauuu. OCHOBHbIE MO-
noxenus» u NOCT 1.2—2009 «MexrocyaapcTeeHHasa cucrema craHgaptusauun. CtaHaaptbl Mexrocyaap-
CTBEHHbIE, MpaBuMa W PEKOMEHAALUM NO MEXToCyaapCTBEHHON craHaaptusauuu. Mpasuna paspaboTku,
NPUHATUA, NPUMEHEHUSA, OOHOBNEHUA N OTMEHBIY

CeeneHusa o craHaapre

1 PASPABOTAH OOO «LleHTp crangaptusauum U ceptupmkaLmm BbICOKOBOMLTHOTO 3MeKTPOoGopy-
aosaHusa» (OO0 «L CB3M»); YT «BcepoccuitCkui aneKTpoTEXHUIECKUIA UHCTUTYT umenn B. U. Nennnax
(YN BaN)

2 BHECEH ®$eaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryfnMpoBaHuUIo U METPONOrNK

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTusauumn, METPONOrMn U ceptudmnkauumn (Npo-
ToKOn OT 27 okTsA6ps 2015 r. Ne 81-[1)

3a npuHATHE NPOroNocoBany:

KpaTKoe HauMeHoBaHWe CTpaHbl Koa CTpaHb!l NO MK CokpalljeHHoe HauMeHoBaHue HauWoHanNeHoro opraHa
no MK (ISO 3166) 004—97 (ISO 3166) 004—97 no cTaHaAapTU3aLmnn
AsepbaiigxaH AZ AscTtaHpaapT
ApmMeHus AM MwuHakoHOMUKM Pecny6nukn ApMeHus
Benapyck BY lNoccranpaapt Pecnybnuku Benapycb
KasaxcTtaH KZ loccrangapt Pecnybnuku KasaxcraH
Kuprusus KG KelprelacTaHaapt
MonpgoBa MD Mongosa-CtaHaapT
Poccus RU Pocctangapt
TapXxukncTaH TJ TagxukcTangapT
Y36ekucraH uz YacTaHaapT
YKkpaunHa UA MuWH3KOHOMPa3BUTUS YKpauHsi

4 [Mpukasom degepanbLHOr0 areHTCTBa N0 TEXHMYECKOMY PEeryrnupoBaHUIO U METPOSOruu OT 23 MIOHS
2016 r. Ne 675-cT mexrocyaapcTBeHHbIn craHgapt FOCT 10390—2015 BBeaeH B AEWCTBME B KAYECTBE Ha-
UMoHansHoro craHgapra Poccuiickon ®egepauumn ¢ 1 maprta 2017 r.

5 Hactosiluit craHaapT COOTBETCTBYET MexayHapoaHomy crangapty IEC 60507:1991 «Msonsitopel
BbICOKOTO HanpshKEHUs1 NepeMeHHOro Toka. MeToabl UCNbITAHWIA B YCMOBUSIX UCKYCCTBEHHOTO 3arpsi3HEHUS»
(«Artificial pollution tests on high-voltage insulators to be used on a.c. systems», NEQ) B yactu Tpe6oBaHuii kK
MeToAaM CONeBoro TymaHa.

MexxayHapoaHblii cTaHaapt paspabotaH TEXHUYECKMM KOMUTETOM o ctaHaaptusauun TC 36 «M3ons-
TOpbly MexayHapoaHom anekTpoTexHnyeckonm kommceum (IEC)

6 B3AMEH rOCT 10390—86
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKa3amerne «HayuorarnbHbie cmaHdapmbi» (Mo cocmosHuo Ha 1 sHeapss mekyuweeo eoda), a mekem
U3MeHeHUll U ronpasoK — 8 eXXeMeCsIYHOM UHGhOPMaUUOHHOM yKazamere «HayuoHanbHbie crmaHdapmeiy.
B cniyqae nepecmompa (3ameHbl) unu ommeHbl Hacmosiwe20 cma+Hdapma coomsememeayiouee ysedomrie-
Hue 6ydem onybruKoeaHoO 8 eXXemMeca4YHOM UHOPMaUUOHHOM yKasamerse «HayuoHarnbHbie cmaHdapmebly.
Coomsemecmeyiowias UHopMmauus, yeedomneHue U meKcmbl pa3mewalomes makxe 8 UHGOPMayUuoHHOU
cucmeme obueeo rosnb308arHuss — Ha oguyuansHoM catime ®edeparnibHo20 azeHmemea o MexHU4ecKoMy
peaynuposaHuro u Memposioauu 8 cemu iimepHem (www.gost.ru)

© CraHgaptuHcopm, 2016

B Poccunckorn deagepaumm HacToswmin CTaH4apT He MOXKET ObiTb BOCNPOU3BEAEH, TUPAXXMPOBAH U pac-
NPOCTPaHeH B kKayecTBe ouumnanbHOro usgaHus 6es3 paspelueHusa degepanbHOro areHTCTBa no TEXHUYECKO-
MY PeryrnmpoBaHui0 1 METPONOTUM


https://meganorm.ru/Index2/1/4293742/4293742067.htm

rocT 10390—2015

CopepxaHue

1 OBNACTb MPUMEHEHUS . . . . o o ottt ettt e e et e e e e e e e e e e e e e e e e e e 1
2 HOPMATUBHBIE COBIITKM. .« o o ot e et et e e e e e e e e e e e e e e e e e e e e e e e e 1
3 TepMuHbI, ONPEAENEHNS M OOOZHAUEHMS . . . o ottt et e e e et e et et e e e 1
4 OOLUME YKABAHMSL. . . . . oottt e et et e e e e e e e e e 2
5 MoAroToBKa K UCTILITAHUIO N XaPaKTEPUCTUKN 3ArPASHEHUS . . . ..ottt ittt e e e i e 3
6 TIPOBEAEHUE UCTIBITAHMIM . . . . v v vt o e e e e e e e e e e et e e e et e e e e e et e e e e e 4
MpunoxeHue A (o6s3atenbHoe) JONONHUTENbHbIE YKa3aHUsl K METOAY

npeasapuTensHoro 3arpasHernna (M3) ... ... . 9
Mpunoxenue b (o6si3arenpHoe) [lononHUTENbHbIE YKa3aHusi K meToay conesoro TymaHa (CT).......... 1"
MpunoxeHune B (ob6asarenbHoe) [ononHUTenbHble TpeboBaHNA K UCTOMHUKY

NEePEMEHHOTO M MOCTOAHHOTO HAMPSIKEHMS. . . . v oot i e et e e e e e e e 13
Mpunoxenue I (0BasarenbHoe) MeToanka UCKYCCTBEHHOTO 3arpsi3HEHUs

N YBNAXXHEHUSA NONMMEPHDBIX M3OMATOPOB .« o o ot e e et e ettt e et e e et 14
Mpunoxenue [ (cnpaso4yHoe) MNMpumep onpeaeneHns 50%-HOro paspsagHOro HaNPSHKEHUA . . . ... ... ... 15
BUBIINOT A . . . ... 16



roCT 10390—2015

M E X T FOGCY.AAPGCTUBETHHUB # C TAHQAAPT

SJNIEKTPOOBOPYAOBAHUE HA HAMNPAXXEHUE CBbILWE 3 KB

MeToAbl UCNbITAHUIA BHEIWHENW U30NALUUU
B 3arpsi3HeHHOM COCTOSIHUU

Electrical equipment at voltages of 3 kV and above.
Test methods of electric strength of external insulation in conditions of contamination

DNara BBeaeHusa — 2017—03—01

1 Obnactb NnpuMeHeHus1

Hacroawuit ctangapTt pacnpocTpaHsaeTca Ha anekTpoobopyaoBaHue, npegHasHayeHHoe ans paboTsl
B HAPYXXHbIX YCTAaHOBKaX NepeMeHHoro Toka 4actotbl 50 'y m NOCTOAHHOro TOka Knaccos HanpsbkeHus 3 kB
1 Bbile: TpaHcopMaTopbl (CMIOBbIE, TOKA M HAMPSXXKEHUsT), PeakTopbl, annapatbl, KOHAEHCATOPbI, kKabenb-
Hble MypTbl. CTaHgapT pacnpoCTPaHAETCA Ha N3ONATOPbI U U3ONALUOHHBIE KOHCTPYKLIMK, BbIMONIHEHHbIE U3
dapcpopa, crekna n NoNUMMEpPHbIX Marepuanos, B TOM Yucne Ha hapdopoBbie U CTEKIAHHbIE U3ONATOPLI C
TBEPAbIM NONIMMEPHbIM MOKPLITUEM.

CTtaHgapT yctaHaenueaeT o6LuMe MeTOAbl UCMBITAHMIA BHELUHEN U30NALMKU B 3arPA3HEHHOM COCTOSHUU
npu ANUTENbLHOM BO3AEHCTBUM NEPEMEHHOTO UMW MOCTOSIHHOTO HANPSXEHUA NN KOMMYTALIMOHHbLIX UMITYNbCOB.

CTaHaapT He pacnpoCTPaHAETCA Ha M3OMNATOPLI, MOBEPXHOCTL KOTOPLIX NOKPLITA MOMYNPOBOASLLEN rna-
3ypblo Unu ruapooGHbIMM NacTamu, a TAKKE HA BEHTUMbHbLIE PAa3PAAHUKM U OTPAHUYNTENN NEPEHANPSDKEHUN.

2 HopmaTuBHbIE CCbINKK

B HacTosiLeM cTaHaapTe UCNOMb30BaHbl CChINIKU HA Creaylowmue MeXxrocyaapCTBeHHbIe CTaHAapThbI:

FOCT 1516.2—97 3nekTpooGopyL0oBaHME U 3MEKTPOYCTAHOBKM NEPEMEHHOTO TOKA Ha HanpsbkeHue 3 kB
1 Bbiwe. OBLme METOAbI UCNbITAHUI ANEKTPUYECKOW NPOYHOCTM U30NALMK

FOCT 17512—82 3nekTpoobopyaoBaHME U ANEKTPOYCTAHOBKM Ha HanpsbkeHue 3 kB u Bbiwe. Metoabl
U3MEPEHMUA NPU UCTILITAHUSIX BLICOKUM HaMpPsiKeHWeM

FOCT 20419—83 Matepuanbl kepammuyeckne anekTporexHnyeckue. Knaccudumkaums n texHuyeckue
TpeboBaHua

FOCT 27744—88 UsonaTopbl. TepMUHbI U onpeaeneHust

M puMedaHune — |_|pI/I nonb30BaHUU HAcTOALWKUM CTaHAapTOM uenecoo6pa3Ho npoBepUTb ,qel?lcname CCbINoY-
HbIX CTaHAAPTOB B MHPOPMaLMOHHOI cucTeMe obLero nonb3oBaHs — Ha oduumansHoM cailTe OefepanbHOro areHT-
CTBa MO TEXHUYECKOMY PErynupoBaHnio U METPONOrUK B C€TU NHTEPHET UMK NO eXerofHOMy UH(OpMaLIMOHHOMY yKa3a-
Tentwo «HaLlI/IOHaJ'II:HbIe CTaHAapTbl», KOTOprVI Orly6J'II/IKOBaH Mo COCTOSIHUIO Ha 1 AHBapA TeKyllero roga, n no Bbinyckam
exemecs4HOro MHopMaLMoHHoro ykasarens «HauuoHanbHble cTaHaapThi» 3a TeKyLymid rog. Ecnu cebinoyHblil ctaHgapT
3aMeHeH (I/ISMeHeH), TO NpU NOMb30BaHUN HACTOALLUM CTaHAApPTOM CrieayeT pyKOBOACTBOBATLCA 3aMEHAOLWLUM (M3MeHeH-
HbIM) CTaH4apToOM. Ecnun ccbinoyHbIn CTaHgapT OTMEHEH be3 3aMeHbl, TO NONOXeHne, B KOTOPOM AlaHa CChblflIKa Ha Hero, npu-
MEHAETCA B 4HacTun, He 3anar|/|Bar0u.|e|7| 3TY CChbIJIKY.

3 TepMuHbI, onpeaeneHns n 0603HavYeHus

B HacTosAweM cTaHgapre npuMeHeHbl TepMuHbl N0 FTOCT 27744, a Takke cneayloLlme TepMUHbI C COOT-
BETCTBYIOLLIMMU ONpeaeneHnsIMu:

W3panue ocpmumnanbHoe
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3.1 ucnbiTatenbHoe HanpsxeHue: [eficTByOLLEE 3HAYEHNE HANPSXKEHUS, ANUTENBHO NPUNOXEHHOE K
N30MATOPY NpU UChbITaHum [1].

3.2 TOK KOPOTKOrO 3aMbIKaHWA UCNbITATENIbHON YCTAHOBKM [, [leficTByloLLiee 3HaYeHWe ToKa, Npo-
TEKaloLLEro OT UCMbITATENBHON YCTAHOBKMW, KOr4a OOLEKT UCMLITAHWUA 3aKOPOYEH NPU UCTIbITATENBHOM Hanps-
XeHuu [1].

3.3 HopMupoBaHHaA yaenbHaa AfIHA NYTU YTeYKU: [INMHa NyTU yTEYKM U30NsaTopa, NoAeneHHas Ha
MakcumaneHoe paboyee azHoe HanpsHKEeHUE, MPUMOXKEHHOE K U3ONATOPY.

3.4 koaphunumneHT popmbl nsonAaTopa K(b: Beapa3mepHas BenuuuHa, kotopas NnpeacTaBnsieT ANUHY
NyTN YTEYKKN L, MOAENEHHYIO HA UHTEIPUPOBAHHYIO LUMPUHY u3onatopa p [1].

MpumevyaHune — KoapdpuuneHT hopMbl M3onsaTopa paccunTeiBaeTca No hopmyne
1 L
K,=—1| dl'lp,l),
v =5 J p.1)

rae L — AnNWHa NyTW yTeYKy No NOBEPXHOCTY 3alLUTHON 06onoYkM usonstopa, cM;
/ — paccTosiHWE MO NOBEPXHOCTU A0 TEKYLLEN TOUKM, CM;
pyll) — KpaTyaiilee paccTosHNE OT OCK U30NATOPa A0 TEKYLLUEH TOYKM ero NoBEPXHOCTH, CM.

3.5 NOBEPXHOCTHAA NMOTHOCTb 3arpsA3HeHus v, r/cm?: MokasaTernb, KOTOPLIl XapakTepu3yeT 3arpss-
HEHWe UCnbITYEMOro U3onsTopa.

3.6 coneHocTb: KOHUEHTpauus pacteBopa Conv B BOAOMNPOBOAHON BOAE, BbIPAXEHHAs KONUYECTBOM
conu, NogeneHHbIM Ha 06bem pacTeopa.

3.7 yoenbHasa noBepPXHOCTHAA JreKTpUUYeCKaa NPOBOAUMOCTDb CIl0fl 3arpsA3HeHus j, MKCm: Benu-
YuHa, onpeaensemasi geneHnemMm KoadduumeHTa opmMbl M30NATOPA UK YacTu €ro Ha CONpPOTUBAEHUE NO-
BEPXHOCTU M30MATOPA I €ro YaCcTU NPU YBIAXKHEHUU CNOSA 3arpsa3HEeHNS U30NATOpA 40 HACLILEHUS.

3.8 NNOTHOCTbL HepacTBOPUMOTO 3arpA3HeHus: KonmyecTso HEpaCTBOPUMOTO 3arpsi3HEHUs, CHULLEH-
HOro C MOBEPXHOCTU U30MATOPA, OTHECEHHOIO K NNoLWaamn 3T0M NOBEPXHOCTU.

3.9 3KBMBaneHTHasA NOBEPXHOCTHAs MIIOTHOCTb CONEBOro 3arpA3HeHus: Konumyectso noBapeHHON
conu NaCl unu xnopucroro kansuus CaCl,, KOTOpoe Npu PacTBOPEHUN B AEMUHEPANIM3OBAHHON BOAe AaeT
Takylo »e NpoBOAUMOCTb, KakK CHYMLLEHHOE C 3aJaHHON NOBEPXHOCTU U30MATOPA 3arpsasHeHne, OTHECEHHOE K
nnowaamn 3Ton NoOBEpPXHOCTHU.

3.10 50%-Hoe paspsgHoe HanpsikeHne Ugqo, . VicnbiTatenbHOE HanpshkeHne, BEPOSITHOCTb NEPEKPbI-
TUA U3ONSTOPa NPU KOTOPOM pasHa 0,5.

3.11 BblOepxMBaemMoe HanpsxkeHue: Hanbonbluee 3HaYeHME HanpsHKeHUs, KOTOPOE UCMbITYEMbIN U30-
NATOP BhlAepxUBaeT 6e3 NepeKpbITUS C 384aHHOI BEPOSTHOCTbIO.

4 Obwue ykasaHusA

4.1 IMpu UCMbITAHUAX U3ONATOPOB B 3arpA3HEHHOM COCTOSIHUM CreayeT UCMOoNb30BaTh cneaylolme me-
TOAbI 3arpA3HEHUA N30NATOPOB:

E3 — 3arpsasHeHne B eCTECTBEHHbIX YCMNOBUSX;

M3 — meToa npeaBapuTenbHOro (TBEPAOro) 3arpsA3HeHUs;

CT — meToa CONneBOro TymMaHa.

4.2 Ins ucnbiTaHuii MetToaom M3 n3onaTopbl UCKYCCTBEHHO NMOKPbLIBALOT MO BO3MOXHOCTU PABHOMEPHBIM
Ccrnoem 3arpsisHAIOLLEero BellecTBa. B kayecTBe 3arpAsHAOLEro BewecTsa crneayer NpUMEHATb Marepuarnsl
UnNU KOMNO3ULMKM, UMEKOLLME B CBOEM COCTAaBE BELLECTBA, PaCTBOPUMbIE B BOAE U 0Opa3syioLye aneKTpOonuT,
co3jaroLmii Ha MOBEPXHOCTM CMOW C 3a4aHHON MPOBOAMMOCTbIO, A TAKKE CBA3YIOLLEE UIN LiEMEHTUpYIOLLEe
BELLEeCTBO.

JlononHuTENbHbIE YKa3aHWA K 3TOMY METOAY NPUBEAEHbI B NPUINOXEHUN A.

4.3 ina ucneitTaHui metogoM E3 ncnonb3yoT ©sonaTopsl, NpeasapuTenbHO HAXOAUBLLUMECS B SKCNya-
TaUMOHHBIX YCNOBUAX UMK HA CNELuanbHOM CTEHAE.

CpOK Hax0XaeHUs1 N30NATOPOB B AKCMMyaTaLuu UM Ha CTEHAE [0 UCMbITAHUS ONpeaeneH yCnoBusMu
3arpasHeHus.

M3onaTtopel cnegyet AEMOHTUPOBATL, YNAKOBLIBATL M TPAHCNOPTMPOBATL TakuM 00pa3oM, YToObl ume-
IOLLMIACA HA HUX CrOW 3arpsa3HEHUs He Obin HapyLLUEH.

4.4 Ona ncnbitadua metogom CT u3onaTopbl YCTaHaBNMUBAIOT B CNeLnarnsHon kKaMepe, KoTopas 3anorHe-
Ha conesbIM TYMaHOM, cOo3aaBaeMbIM MyTEM pacnblfEHUs B BO3gyXe pacTsopa nosapeHHon conu NaCl B Boae.

2
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[lononHuTenbHble yKkasaHua K STOMy MeToAy NpuBeAeHbl B NPUNOXeHun b.

4.5 VcnbiTaHua cneayet NPoBOAUTL HA NOSIHOCTLIO COBPaHHLIX 06bEKTaX, KOTOPbLIE YCTAaHABMMBAIOT
B MOJIOXXEHNN (TOPU3OHTANbHOM, BEPTUKANLHOM, HAKNIOHHOM), COOTBETCTBYIOLLEM UX pabovyeMy nonoxe-
Hui0. Paboyee nonoxxeHne nsonatopa AOMKHO OblTb yKa3aHO B NPOrpaMMe MCNbITAHUA UMW B TEXHUYeE-
CKUX yCNOBUAX.

PaccrosiHme oT u30naTopoB 10 NOCTOPOHHUX NPEAMETOB NMPU UCMILITAHUAX JOIMKHO ObITb HE MeHee 0,5 M
Ha 100 kB ucnbITarenbHOro HanpsHkeHus U B NOGOM criyyae He meHee 1,5 M, YTOObI NONHOCTLIO UCKNIOYUTD
BO3MOXHOCTb MEePeKPbITUS HA 3a3eMSEHHbIE NPEAMETbI.

4.6 Tlpn MCNbITAHMAX U3ONATOPOB, 3arPASHEHHbLIX B €CTECTBEHHbLIX YCIOBUSX, [AOMYCKAETCA onpeae-
NATb 3NEKTPUYECKYIO NPOYHOCTb TapenbaThiX U30NATOPOB B rMPRSHAAX HE MEHee YeEM U3 ABYX 3NeMEHTOB, a
OMOPHbLIE U30NATOPLI UMM MOKPLILLKW UCNLITLIBATL U3 OAHOTO 3NEMEeHTa.

4.7 [lonyckaeTrcs NpoBOAUTL UCNLITAHUA BHELUHEW M30NsUmMKn anekTpoobopyaoBaHua u usonaropos 6e3
MX BHYTPEHHEN 4acTu, a TalKe HEe MAKETUPYA IKPAHHYI0 apMartypy, OLUMHOBKY, 3a3€MSIEHHbIE KOHCTPYKLMK
(TpaBepchl 0nop, NOAHOXHUKKU annaparos, kopnyca TpaHcopMaTopos U T. 4.). Mpu ucnoitaHun 6e3 BHYTPEH-
Hel YacTu AOIDKHbI ObITb MPUHATHI MEPbI, UCKMIOHAIOWME pa3BUTUE pa3psaga NO BHYTPEHHEN MOBEPXHOCTU
usonsrTopa.

4.8 VICTOUYHMK HaNPsDKEHUS (UCNbITATENbHLINA TPAHCHOPMATOP UMK BbINPAMUTENbHAS YCTAHOBKA BMECTE
C NUTAIOLLIMM UX YCTPOWCTBAMK) criegyeT BbiOupaTb TakuM, YToObl TOK YTEUKU MO UCMLITYEMOMY U3ONATOPY NPU
MPUITOXKEHNU UCTILITATENBHOIO HANPSXKEHNSA HE BbI3bIBAN CHKEHUA NPUIOXKEHHOTO K U3ONATOPY HanNpsHKeHUs
6onee yem Ha 10 % NO CPaBHEHUIO C HANPSHKEHMEM XONOCTOrO X0Aa.

ﬂOnOJ‘lHMTeJ'IbeIe Tp860BaHMf-I K UCTOYHUKAM NEPEeMEeHHOro U NOCTOAHHOIO HanpsXXeHus NpuBeAeHbl B
npunoxexHuu B.

4.9 B obuweM cnyyae ucnbiTatenbHOE HanpshkeHue AOIMKHO coBnadartb ¢ HaubonbLumMM (dasHbIM Ha-
npspkeHuem (dasa-3emns), KOTopoe U30NATOP AOMMKEH BblAePXXUBATL B HOPMAanbHbIX pabounx ycnosusix [1].

McnbiTaTenbHble HaNpPsHkeHNa cneayeT N3MepATb C NOMOLLLIO YCTPONCTB, BKITIOYEHHbIX HA CTOPOHE Bbl-
COKOTO HanpsiXeHUs1 napannenbHo UcnbITyemMomy o06bekTy. Metoasl usmepenus — no MOCT 17512.

4.10 TokM yTEUKU U NPUSIOXKEHHOE K U3ONATOPY HanpskeHne cneayet onpeaenstb ocuunnorpadupoBa-
HWem, o6ecneyvnBaloLLMM KInacc TOMHOCTM He meHee 1 %. U3amepuTenbHasa cxema, cocrosas us umdpoBoro
3anomuHatoLero ocuunnorpada ¢ 6onbWwMM 06LEMOM NaMSATU, NEPCOHANBHOTO KOMMNLIOTEPA, NPOrPaMMHOT0
obecneyeHus, AOIMKHA NO3BONATbL HEMPEPLIBHO PErMCTPUPOBATh UCTIbLITAaTENBHOE HaNPSXXEHNE U TOK B Tede-
Hue He MeHee 3 c. Monoca nponyckaHusa ocuunnorpada AomkHa ObiTb He meHee 1 kly,.

4.11 TpeboBaHus k hopme KpMBOI NEPEMEHHOTO HANMPSHKEHUS, @ TAKOKe K CKOPOCTU NoAbemMa Harnpshke-
HUS NPU UCMLITAHUAX AOMKHbI cooTBETCTBOBATL NOCT 1516.2. YacToTa HanpshkeHusa aomkHa ObiTb B Npeae-
nax ot 48 go 52 u,.

4.12 Mpu NpoBeAEHNUN UCTILITAHWIA KOMMYTALMOHHLIMWU UMNYNbCAMU NPUMEHSIOT anepuoAMYECKUn KOM-
MYTaLUOHHBIA UMNYMNbC CO CreaylLWuMN napaMmeTpamu: Bpems nogreMa npu (100 + 20) MKC, ANUTENBLHOCTL
npu (5000 £ 1500) MKC nnu konebaTenbHbIi KOMMYTaUUOHHbLIA UMNYNbC — 4000/7500 no MOCT 1516.2.

5 MoaroToBKa K UCMbITAHMIO U XapaKTePUCTUKN 3arpsisHeHUs

5.1 N3onsATopsl, NpeaHasHayYeHHble Ans ucnbitaHuii Metogamu M3 u CT, 4O HaHeCeHUs Cnos 3arpsasHe-
HUA SOMKHbI ObITb TLWATENLHO OYULLEHBI OT IPsA3M M XUpoB (Macen). Mpu ouncTke gomkHa ObiTb obecneyeHa
HemnoBpeXxaaeMoCTb NMOBEPXHOCTU cTekna, dapdopa unu nonMMepHoro marepuana. locne o4ncTkm He Ao-
MyCKaeTCsA NPMKacaTbCs K U30MNSLMOHHON NOBEPXHOCTU U30NATOPA.

5.1.1 Ncnonb3yemble Ans OYUCTKU U3ONSATOPOB MOCTOPOHHME BELLECTBA NOCHE OYUCTKM AOMXKHbI ObITh
TLLATENbHO yAaneHbl ¢ NOBEPXHOCTU U3OMNSTOPOB, C TEM YTOOLI OHM HE MOIMU NOBNUATb Ha pe3ynsTaTbl UC-
NbITaHUA.

5.1.2 MNepea KaxxabiM NOCneayoLWnm 3arpA3HeHUEM, KPOMe OTAEeNbHO OrOBOPEHHBIX CRyYaes, U30NATOp
AOMKeH ObITb TLLATENBHO MPOMbIT NPOTOYHON BOAON ANA yAaneHUs BCeX CreoB NPeablAYLLEro 3arpsa3HeHus.

5.2 MNpu npoeeaeHun ucnoiTaHu metogamm M3 n E3 B Ka4ecTBe Mepbl CTENEHU 3arpsA3HEHUA cnegyet
MCNOMb30BAaTh YAEMNbHYIO NOBEPXHOCTHYIO SNEKTPUYECKYIO MPOBOAMMOCTb, N3MEPSEMYIO Ha UCMbITYEMbIX UMK
KOHTPOIbHBIX M30MNATOpax TOro e TUMa, HaXOAALMXCA B OAWHAKOBbLIX YCIMOBUSX C UCTILITYEMbIMA U3ONATO-
pamu. YgernbHas NnoBEPXHOCTHas NPOBOAMMOCTb AOMKHA ObiTb U3MEPEHA HE MEHEE YeM Ha TPex M3onaTopax
ANs onpefeneHns XapakTepucTUKN 3arpA3HEHNs.

5.2.1 [Ina u3onsaTopos., 3arpsA3HEHHbIX MeToaom E3, pekoMmeHayeTcsa OnpeaensTh yaenbHy NoBepXHOCT-
HYIO NPOBOAUMOCTb OTAEMbHBLIX YHACTKOB MOBEPXHOCTU U3OMNATOPA, UMEIOLLIMX Pa3HYIO CTENEHb 3arpA3HEHUS.
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5.2.2 YaenbHyl0 NOBEPXHOCTHYIO NPOBOAUMOCTb CAOA 3arpsi3HEHUS1 ONPEeAEnsitoT NyTEM YMHOXKEHUST U3-
MEPEHHOT0 3HaYEHUS NOBEPXHOCTHON NPOBOAUMOCTH YBNAXHEHHOIO 10 COCTOSIHUA HACbILLEHUS Crosi 3arpss-
HEHUS UCNbITYEMOro usonaropa Ha koadpduumeHt dopmbl K, .

5.2.3 YaenbHasa NoBEPXHOCTHAs NPOBOAMMOCTb UCMbITYEMbIX M30MNSATOPOB CYUTAETCS OJMHAKOBOW, ECIK
Ha pa3HbIX U30NATOPAX OHA OTNMYAaETCa He bonee yem Ha £ 15 % oT cpeiHero 3Ha4YE€HMs! NPU UCTIONb30BAHUK
mMetoaa N3 unu COOTBETCTBYET CPEeAHEMY 3HAYEHMIO NPU UCNONb3oBaHMM metoga E3 ansa usonsatopos, ae-
MOHTMPOBAHHbIX U3 OAHOIO MecTa.

5.3 Npu ucneiTaHum uzonaropos metogamu N3 n E3 cneayert Take onpeaensaTe NOBEPXHOCTHYIO NIOT-
HOCTb Cosl 3arpsA3HEHUS NyTeM B3BELLUMBAHUA 3arpsA3HAIOLLErO BELWeCTBa, OTHECEHHOTO K eAUHULE NOBepX-
HOCTHU, C KOTOPOI Npou3sBefeHa cunctka. ObLuee YUCNo U3MepeHuii JOIMKHO BbITb HE MEHEE NATH.

5.4 Npu ucnbiTanuu nsonaTopos MeToaoM E3 cneayet onpeaensaTs NOBEPXHOCTHYIO MITIOTHOCTb 3arpAs-
HEHUS OTAENbHbIX YYACTKOB NYTEM B3BELUMBAHUSA KONMUYECTBA 3arpsa3HeHusi, OTHECEHHOTO K eAUHULIE NOBEPX-
HOCTH, @ TaKke XapaKkTePUCTUKN 3arpA3HSIOLLIErO BELLeCTBa (XMMUYECKUIA COCTaB, CoAepKaHue pacTBOPUMbBIX
M HepacTBOPUMbIX BELLECTB, COAepXaHUe yrnepoaucCTbIX BELWECTB U T. 4.).

5.5 MNpu ucnbiTaHun nsonsatopos merogom CT B Ka4eCTBE MEPbl CTENEHU 3arpsi3HeHUs crneayet UCnosnb-
30BaTb CONIEHOCTb pacTBOpPa, NPMMEHSAEMOr0O AN CO34aHUA UCKYCCTBEHHOTO TymaHa. CTeneHb CONeHOCTH
pacTBOpa MOXET KOHTPONMPOBATLCS KaK MO €ro yAenbHOW NNOTHOCTU, TaK U MO €ro YAEenbHOW 3NeKTPpUYeCcKon
NpoBOAUMOCTH, OTHECEHHON K 20 °C (CcM. npunoxeHue B).

6 NpoBeneHne ucnbITaHU

6.1 OToBpaHHbIE AN UCTILITAHUIA U3ONSITOPBI AOMKHBI ObiTb YUCTLIMU, CYXUMU U UMETHL TEMNEPATYPY NO
BO3MOXHOCTU BMU3KyI0 K TEMNEpaType NOMELLEHUR (OKpYXKaloLen cpeabl), B KOTOPOM NPOBOAAT UCMBITAHUSA
(oTnnyatbeA OT Hee He Gonee Yyem Ha + 2 °C). TemnepaTtypa OKpY>KatoLero Bo3ayxa npyu UCNbITaHUAX A0MKHA
ObITb B Npegenax ot 5 °C go 30 °C.

6.2 VicnbiTaHus, kak NpaBumo, AOMMKHbI NPOBOAUTL HE MEHEE YeM Ha TPEX U30NATOPaX UK U3ONALMOHHBLIX
KOHCTPYKUUSIX (TMPNSHA NOABECHLIX U30NATOPOB, KONMOHOK OMOPHbLIX U30NATOPOB U Ap.) Mpu UCNbITaHUK KPYNHO-
rabapuTHbIX NOACTAHLIMOHHbLIX N30SIATOPOB KITACCOB HanpshkeHus 220 kB u Bbile Yncno ncnbityemeix 06bLeKToB
MOXET ObITb COKPALLUEHO 40 OAHOIO, HAa KOTOPOM MPOBOASAT NOBTOPHO TpeByemoe KONUYECTBO UCTIbITAaHUN.

6.3 Mpu UcnbITaHUM 0OBLEKTOB, COCTOALLMX U3 OTAENbHbIX NOCNEA0BATENbHO COEANHEHHBIX SNEMEHTOB
(Hanpumep, KONOHOK ONOPHbIX U30MATOPOB, TMPASHA NOABECHLIX M30NATOPOB, 6aTapen KOHAEHCATOPOB), pa3s-
psaHOe HanpskeHMe MOXKHO OnpeaensiTb Ha OAHOM MITU HECKONbKUX 3NIEMEHTaX C 3KCTpanonsuueii nomnyyeH-
HbIX PE3ynLTaToB Ha BCIO KOHCTPYKLIMIO, MPU YyCNOBMU 0OOCHOBAHWUS NPUMEHAEMOW IKCTPANONSALMM.

6.4 VcnbiTaHWA U30NATOPOB Npu 3arpssHeHun metogom CT cneayer NpoOBOAWUTL B 3aKPbITON UCMNbITA-
TENbHOW Kamepe.

6.5 McnbiTanna n3onsaTopos npu 3arpasHeHun metogamu M3 u E3 MOXXHO NpoBOAUTL KaK B UCTIbITATENb-
HOW Kamepe B aTMocdepe YMCTOr0 TymaHa, Tak U Ha OTKPbLITOM BO3[yXe NpW YBIAXXHEHUN UX MOBEPXHOCTU
MErKoAMUCNEePCHOW BOAOWA.

6.6 Mpu npoeeaeHUmn ncnbiTaHuin meroaom N3 pekomeHAYETCA MCMONb30BaTb 3arpPsi3HAIOLLEE BELLECTBO
B ABYX BapuaHTtax.

6.6.1 B kKa4yecTBe 3arpsasHALLEro BeLecTBa No NepBOMY BapuMaHTy CrneayeT NPMMEHSATb CYyCNEeH3uIo, Co-
crosiyio u3 40 r npocesiHHoro anetactpa u 200 r kaonuHa Ha 1000 r BogonpoBoAHOM BoAbl. MPoBOAMMOCTL
BOAONPOBOAHONM BOAbI AOMKHA ObITb He Gonee 200 MKCM oM.

Mopsaok NoAroToBKW 3arpA3HAIOLLEN CMECU NPUBEAEH B NPUIOXKEHUU A.

6.6.1.1 IMony4YeHHy CMeCb pacnbinaloT NynbBEpPM3aTopomMm, OHa 0bpa3syeT Ha NOBEPXHOCTU U3ONALUKU
nocrne BbICbIXaHUS AOCTAaTOYHO NPOYHLINA CIOii 3arpsi3HEHUsI C NPAKTUYECKU CTabUNbHOI NOBEPXHOCTHON Npo-
BOAUMOCTBIO B Npeaenax ot 8 A0 12 MKCM (Mpu NAOTHOCTH 3 Mr/cm?).

6.6.1.2 Mpu HeoGXxoaAUMOCTU NONYYUTL Gornee BLICOKYIO MOBEPXHOCTHYIO NPOBOAMMOCTb B pacnbinsie-
MYI0 NyNbBEPU3ATOPOM BOAONPOBOAHYIO BOAY A00ABNSAIOT COOTBETCTBYIOLLEE KONMYECTBO KOHLIEHTPUPOBAH-
HOTO pacTeopa XNopucToro kanbuma CacCl, unu pacrsopa nosapenHon conu NacCl.

6.6.1.3 MNepen HaHeCeHMEM Ha OOBLEKT 3arpsAi3HeHUs HE0OX0AUMO ONpPeaEnUTb NOBEPXHOCTHYIO NAO-
LAk N30NMATOPA U, UCXOAR U3 NNOTHOCTY 3arpsi3HEHNs (PEKOMEHAYETCS 3 MI/CM?2 CyxOro BELLeCTBa), onpeae-
NUTb KONMYECTBO HEO6XOAMMON ANA PacnbiNeHUs! CyCNeH3uN.

6.6.1.4 PacnbineHue A0MKHO ObiTb NPOBEAEHO PAaBHOMEPHO MO BCEN NOBEPXHOCTU M30NATOPa U NPo-
KOHTPOSMPOBAHO NYTEM B3BELUMBAHUSA CYXOr0 3arpsisHSIOLLEr0 BELLECTBA, CYULLEHHOTO C NoGoN 4acTn u3o-
NATOPA B TPEX-NATU MECTAX B 3aBUCUMOCTH OT €r0 BbICOTbl. PABHOMEPHOCTb 3anbifE€HUsi U30MIATOPA B Pa3HbIX
MecTax He AOoMKHa oTuYaTbes Gonee yem Ha 0,5 Mr/cm2.
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6.6.2 Mo BTOpOMY BapuaHTy B KayecTBe 3arpsi3HEHUs1 UCNOMb3YKT CMeCh, KOTOpast UMEET YAENbHYIO
06BLEMHYIO 3MEKTPUYECKYIO NPOBOAMMOCTL, 4OCTATOYHYIO ANSA NOMYYEHUS HOPMUPOBAHHOW YAENbLHO| NoBEpPX-
HOCTHOW NPOBOAMMOCTU Cnosa sarpsasHeHus. Cmecb cocTouT U3 250 r HerTpanbLHOro BeLecTsa (Marepuan
KepamMuyeckun anekTpoTexHuyeckuin, noarpynna 110, FOCT 20419) Ha 1000 r BoaonpoBOAHONM BOAbI N HEOO-
xoaumoe konunyectso nosapeHHoun conu NaCl npombiuneHHon YuctoTtsl (0T 1 4o 251).

6.6.2.1 B faHHYI0 CMECb OKYHAKT UCTLITYEMbI M30NATOP unu obnuBaloT ero 3TOW CMECLIO, NOACY-
LUMBAKOT U TaK HECKOMbKO pa3s [0 MOMyyYyeHMsA 3a4aHHOW MIIOTHOCTU 3arpsaAsHeHus. MNnoTHOCTb 3arpsisHEHUs
U30NATOPa KOHTPONMUPYIOT NMMBO CYNCTKOW C ONPEAEneHHO ero MOBEPXHOCTU B HECKONbKUX MecTax, nubo
U3MEPEHNEM €r0 YAENbHON MOBEPXHOCTHOW MPOBOAMMOCTM. [locne nocreaHero okyHaHust unu obnueaHus
NOArOTOBMIEHHbIN U3ONATOP YCTAHABNMBAIOT Ha UCMLITATENLHOM MOME, U K HEMY Cpasy NPUKNagbiBaloT Ha-
NpsKEHUE.

6.6.2.2 [ononHutenbHble ykasaHua K Metogy M3 u apyrue BO3MOXKHbLIE COCTaBbl 3arpA3HAIOWNUX Be-
LLECTB, UCMONb3YEMbIX MPU UCMLITAHAW ITUM METOLOM, NPUBEAEHbI B NPUMOXKEHNUM A.

B npunoxenun I’ npuBeaeHbl HEKOTOPbIE 0COBGEHHOCTU MCKYCCTBEHHOTO 3arpsi3HeHUs NMonMMepPHbIX U30-
NATOpPOB.

6.7 Mpu ucneitaHun metogom CT criegyet UCNOMb30BATL CONEBON PACTBOP, NPUIOTOBINEHHbIW U3 XMOPU-
ctoro HaTpua NaCl kommMep4ecKo CTeneHn YNCTOThbl U BOAOMNPOBOAHON NPOTOYHON BOALI. B npoTo4Hol BOAE
He [OSKHbI coepaTbCsl BELEeCTBa, co3alowue TBepabli Croi Ha NOBEPXHOCTM U30ONATOPA, B NPOTUBHOM
cnyyae peKkOMEeHAyeTcs UCnonb30BaTh AEMUHEPANM30BaHHYO BOAY.

6.8 [Ina yBnaxHeHWs NOBEPXHOCTU U3ONATOPOB Kak BO BPEMS HAHECEHUS UCKYCCTBEHHOIO 3arps3He-
HWS, TaK U B NPOLIECCE BCEX BMAOB UCMbITAHUI (MU3BMEPEHNE YAENbHOW NOBEPXHOCTHOW MPOBOAUMOCTM, NpU-
NOXEHNE UCMbITATENBHOTO HAMPSPKEHWUSA) CriedyeT NPUMEHATb MENKOAMUCNEPCHYIO BoAy (pacnbineHHas Boaa,
TymaH). Temnepartypa BoAbl 4ONXHa HaX0AMTLCA B npegenax ot 5 °C go 20 °C.

6.9 Mpu ucnbiTaHUKM U3ONSATOPOB CrNEeayeT UCMONb30BaTh OAMH U3 CNeayloLMX CNOoCOO0B NPUNOXEHUS
HanpsHKeHUA:

- NTA — anuTtensHOE NpUNoXeHne HanpsiXkeHus GbICTPOAENCTBYIOLLIMM KOMMYTUPYIOLLIUM YCTPOWCTBOM
(TONYKOM) K 3arpsA3SHEHHOMY U 3apaHee YBMa)KHEHHOMY M30MATOPY U BbIAEPXKKA MPU HEU3MEHHOM Hanpshke-
HWUM 1 NPOAOIKAIOLLEMCS YBAXHEHUMU;

- M — anutensHoe NpUnoXXeHne HEM3MEHHOro HaNPSHXKEHUA K 3arpA3HEHHOMY U30NATOPY C nocneay-
IOLLIMM €ro HernpepbIBHbIM YBNAXHEHMEM UMM K YUCTOMY U3ONATOPY C NOCNEAYIOWMM O0CaXaeHUEM Ha Hero
COnNeBoro TymMaHa;

- [N — nnasHbIN NOABLEM HaNPSHKEHUS NPU NPEABAPUTESNIBHOM YBNAXXHEHUU 3arpsi3HEHHOTO U30NATOPA;

- T — npunoXXeHne HEeN3MEHHOTO HaNPSHKEHUS TOMYKOM K 3arpa3HEHHOMY U 3apaHee yBraKHEHHOMY
M30NATOPY.

B cranaapTax nnn TeXHUYECKUX YCIOBUSIX HA OTAENbHLIE BUALI 3NeKTpoobopyaoBaHust NGO n3onsTo-
pbl AOMKEH ObITb YKaszaH cnocob NPUIOXKEHUs1 HANPSHKEHUS.

6.10 UcnbiTaHna usonauum cnocobamu NTA n NA

6.10.1 Mpu ncnbitanuu cnocotom MT[ (Metoa M3 u E3) usonatopbl yBNaXHAIOT B Kamepe TymaHa 0
HacbIWeHUA ¢nos 3arpasHeHns. COCTOSAHME HACbILLEHUA YCTaHaBAMBAIOT NPU JOCTWKEHUU YCTAHOBUBLLETOCS
3HaYeHUA NOBEPXHOCTHOIO COMPOTUBIEHUS (M3MEPAEMOro, Hanpumep, meraoMmeTpom). Mocne 3Toro K uso-
natopam, nNpu NPOAOCIMKAIOLLIEMCS YBITAXHEHUMW, TOMYKOM MPUKNAAbIBAIOT HanpshkeHue, 3Ha4YeHne KOTOporo B
Te4yeHue BCero BpeMeHM OCTaeTCsl HEeU3MEeHHbIM. McnbiTaHue NPOAOIHKAIOT 40 TEX NOP, NOKa HEe NPOU30onaeT
nepekpbITUA N30NATOPOB UMK NOKA U3ONATOPbLI HE BbiAEepXXaT NPUNOKEHUS HANPSHKEHUSI B TEYEHUE HE MEeHee
15 MuH.

6.10.2 Mpu ucnoitaHum cnocobom M, (meton N3, CT, E3) k 3arpsisHEHHLIM U30NATOpPaM A0 HaYana ys-
NaXXHeHUA NPUKNaALIBAIOT HaNPSHXKEHWE, 3HAYEHNE KOTOPOro B TEYEHUE BCEr0 BPEMEHU UCTILITAHUS] OCTAETCA
Hen3MeHHbIM. ocne aToro M3oNATOPbl YBMAXHAIOT B TEYEHWE BCEr0 BPEMEHU MPUMNOXKEHUS HANPSHKEHUSA.
MUcnbiTaHua NPoAoMKAIoT A0 TEX NMOpP, NOKa HEe NPOU3OMAET NEePEKPLITUS UMM NOKa U3ONATOPbI HE BbiepXaT
NPUNOXXEHHOE HanpPsHXeHne B TeYEeHUe He MeHee 15 MuH.

6.10.3 Kputepuem oLeHKMU Npu 3TMX Cnocobax UCNbITaHUN ABNSIETCA OTCYTCTBUE NEPEKPLITUS B TEYEHUE
Tpex nocneaoBaTenbHbIX UCMbITAHWA. ECnn nponcxoanT 0aHO NepekpbiTue, AOIDKEH ObITb MPOBEAEH YeTBEP-
TbIf ONbIT, €CAKU HE NPOUCXOAMUT NEPEKPBITUSA, TO U3ONATOP NPOLLEN UCTILITAHUS.

6.11 UcnbiTaHna nsonsauuu cnocoodom MM

6.11.1 Mpu ncnbiranum cnocobom MM (meroa N3 u E3) 3arpsasHeHHble NOBEPXHOCTU M30NATOPOB Npea-
BapUTENbHO YBNAXKHAIOT MENKOKanenbHON BNaro A0 HacbIWeHUs Crosi 3arpssHeHus. ocne 3Toro gomkHO
ObITb NPOM3BEAEHO HECKONbKO NOCNeAOBaTENbHbIX U3MEPEHUN pa3spsAHbIX HANPSHKEHUN (NepekpbITUi
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M3051ATOPOB) NP NMIABHOM NOABLEME HanpskeHUs 6e3 AONOSNIHUTENBHOIO YBNAaXKHEHUSA NMOBEPXHOCTU M30NATO-
pa. NepekpbITuA cneayet NPoOBOAUTL A0 TEX NOP, NOKA 3HAYEHUs pa3psiAHbIX HAaNPsHKEHWIt He ByayT cuctema-
TUYeCKM Bo3pacTarb BCNEeACTBUE MOACLIXaHUA NOBEPXHOCTU U3ONATOPOB.

6.11.2 MNocne aroro NPoBOAAT HOBOE YBNAXHEHWE U HOBYIO CEPUIO NEPEKPLITUI HA OAHOM U3onNsATOpe
6e3 cMeHbI 3arpsi3HeHuns, eCnn He HabMIAaeTCs paspyLLEeHUst CNOS 3arpsis3HEeHUs], NPUBOASILLIENO K CUCTEMAaTH-
YeCKOMY YBEINUYEHUIO Pa3psAHbIX HANPSHXKEHNI B NOBTOPHbIX CEPUSIX.

Takux cepuit nepekpbiTuin NpoeoaaT 10. 3a 3Ha4YeHue paspsAAHOro HaNPsPKEHUS NMPUHUMAIOT cpefiHee
3HaYEHWEe U3 MUHMMATbHbIX, NOMYYEHHbIX B KAXA0N CEPUM.

6.11.3 Ecnu MMHUMAanbsHOE 3Ha4YeHWe pa3paaHOro HanpsHKEHUS, NONMyYeHHOe HA OHOM U TOM JXe U30-
naTope, B OAHON U3 cepuil nepekpbiTuii 6yaet npesbiwarh bonee yeM Ha 10 % cpeaHee 3HAYEHUE U3 MU-
HUMAanbHbIX, NONYYEHHbIX B APYIUX CEPUsX, TO NPOBOAAT eLle OAHY AOMOSNHUTENbHYIO CEPUI0 NEPEKPLITUK, a
3aBbILLEHHbIN PE3ynbTaT He YYUTLIBAIOT.

6.11.4 WntepBansl Mexay ABYMA NOALEMAMM HANPSDKEHUS B KAXAOW CEPUM U3MEPEHUI HE [ 0IDKHbI
npeBbIWaTb 1 MUH.

6.11.5 CkopoCTb NOALEMA HANPSXKEHUA A0 3HAYEHUs1, paBHOTO 50 % 0Xxugaemoro paspsaHOro Hanps-
KEHUA Npou3BornbHas. CBepX 3TOro 3Ha4eHUs CKOPOCTb NOAbEMA HaNpsHkeHus AomkHa ObiTb 0T 2 10 10 % B
cekyHay. Ecnn Bo BpeMs nogbema HanpsbkeHus Gyaet HabnioaaTbCA MHTEHCUBHAA NOACYLLUKA NOBEPXHOCTH
M30NIATOPOB, TO CKOPOCTb NOAbEMA HaNPSXKEHUA AOMKHA ObITb YBENUUEHa.

6.12 UcnbiTanus usonauyumn cnocooom NT

6.12.1 MNMpu ucnbitaHum cnoco6om MT (meToabl M3 n E3) noBepxHOCTL U30NATOPOB NEpea KaXkabiM Npu-
NOXEeHUeM HanpsbkeHust NpeaBapuTenbHO YBRAXHAKT A0 HacbiweHus. Mocne 3Toro K M30NATOPY TOMYKOM
NPUKNaAbIBAIOT HANPsHKEHWE A0 Tex Nop, NOKa He NPOM3ONAET NepekpbITUE UK NOBEPXHOCTL M30NATOpa Ha-
CTONbKO NMOACOXHET, YTO NEPEKPLITUE €70 CTAHET HEBO3MOXHbIM.

6.12.2 Ecnu usonsatop sbiaepxan NPUNOXeHHOEe TOMYKOM HanpshKEHUE, OH CHOBA YBIAXKHSAETCA U K
HEMY NPUKNaAbIBaIOT NOBbILLEHHOE Ha BENUUUHY OT 5 A0 7 % HanpshkeHue. Ecnu nponsowno nepekpbiTue, To
LMK YBIIAXKHEHUSI NOBTOPSAIOT, a K U3ONATOPY NPUKNAALIBAIOT MOHWXKEHHOE Ha BENUUYMHY OT 5 A0 7% Hanpsi-
KeHue (MeToanKa «BBEpPX-BHU3Y). IcnbITaHKe N30NATOPOB NO TAKOW METOAMKE YBRAXHEHUS NPU 3arpsi3HEHUN
CMeCbI0 MO MepBOMY BapuaHTy No3BONSAeT NpoBectu A0 15 n 6onee LMKIOB NPUNOXKEHNUS HANPSXKEHUS NpU
NpakTU4YECKU CTabUNbHON MOBEPXHOCTHON NPOBOAUMOCTM B npeaenax 10 MkCwm.

6.12.3 ConpoTuBnexnne usonATopa onpeaensior ¢ NOMOLLbLIO BbICOKOBOSILTHOTO MEraoMMeTpa nocne
KaXxaoro LMKa yBMaXXHEHWS U B MOMEHT BKIIOYEHUS HAMPSDKEHUA NO pesynbrataM ocuunnorpadmpoBaHus
TOKa W HanpsbkeHUs B NepBble ABa-TpW NONMynepuoaa, Koraa ewe He HabniaaoTcst UBMEHEHUS UX BENTUYUHDI
n PopmbI.

Bpemsi mexay maMmepeHnem COnpOTUBNEHWA MEraoMMETPOM W OCLUINorpacoMpoBaHMEM TOKa U Ha-
NPSHXKEHUS He AOMMKHO npeBbIwaTb 1 MUH. Pe3ynbtaTbl USMEePEHUst CONPOTUBNEHMSA (PUKCUPYIOT MO OCUMNNO-
rpaMmMam, a no MeraoMMmeTpy — Ans KOHTpons. Kak npaBuno, atu pesyrnbTaTbl COBNAAAT U A0MKHbI ObITh B
npeaenax norpeLlHoCT U3MEPEHUIA.

6.12.4 [ina nonyyeHus 6onee BbICOKON nposogumocTu (0T 15 go 60 MKkCM) B pacnsinsiemyio Boay Ao-
6aBnsAOT COOTBETCTBYIOLLIEE KONMMYECTBO KOHLEHTPMPOBAHHOTO pacTeopa Xnopucroro kanbuus CaCl, unu
pacrsopa nosapeHHoun conu NaCl Ha nuTp BOAONPOBOAHON BOAbI (HA Kaxable 10—15 MkCm npumepHo oT 8 Ao
10 Mn pacTeopa conen) u NPOBOASAT UCTLITAHUS MO BbILUENPUBEAEHHOW MeToanKe. KonmyecTBo NpunoxXeHui
HanpspKeHUA NPU 3TOM JOMMKHO ObITb HEe MeHee 10.

6.13 50%-Hoe paspsiaHoe HanpsxeHue Usqpq, ONpeaensioT cnocoboM «BBEPX-BHU3».

6.13.1 Mo aromy cnocoby MCMbITaTENLHOE HAMPSKEHUE U3MEHSIOT OT OMbITa K OMbITY HA NOCTOAHHOE
3Ha4yeHue, cocTaBnsaoLLee oT 5 4o 7 % oT oxxuaaemoro 50%-Horo paspagHoro HanpskeHus. Mopsaok MsMeHe-
HWUA HaMPSHDKEHUA CRNEAYILKMIA: eCnn Ha AaHHOW CTYMeHW NPOU30LUNO NEePEKPLITUE UBONATOPA, TO NEPEXOAAT
Ha CTYNEeHb HUXE, ecnn NepeKpbITUA He ObINO — Ha CTYNEHb BbILUE.

6.13.2 Mo pesynbratam namepenun onpeaensaiot 50%-Hoe paspsAHOE HanpsKeHWe No creayloLlei

dopmyne: K
>ny,
i=1

N M

Uso, =

rae kK — 41Ccno 3a4eTHbIX CTYNEHEN;
U; — nanpsikeHue crynenu, B;
n; — 4YMCNO BO3AENCTBUI HANPSHKEHUS,
N — obuee uncno 3a4eTHbIX BO3AEWCTBUI HANPsHKeHUSA, KOTOPOE AOIMKHO BbITb HE MeHee 10.
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6.13.3 3ayeTHbIMU ABASAIOTCA CTYNEHU OT HaWBOMbLUER, Npu KOTOPON He ObINo NEPEKPbITUA, A0 Hau-
MeHbLUEW, NPU KOTOPOI ObINO NepekpbITHe.

Mpumep onpeaenenus 50%-HOro paspaaHOro HaNPSHXKEHUS NpPUBEAEH B NpUnoxeHun .

6.14 50%-Hoe HanpshikeHne npu ucnbiranumn cnocotom MTA, M v MT MoXHO onpeaenuTs NyTeM NOBbILLE-
HUA-NOHMXEHUS1 PaBHBLIMU CTYNEHAMU (OT 5 A0 7 % OT ONbITa K ONbITY) ANMUTENLHO MPUMOXXEHHOTO HANPSHKEHUS.
Ecnu nepekpbiTusi u3ondtopa He HabnoaaeTcs, nepexoanT Ha 6onee BbICOKYIO CTyneHb Hanpshkenus. Mocne ao-
CTUXKEHUA NEPEKPLITUS NPUIOXEHHOE HANPSHKEHWE HA CTYNEHb CHKAETCSA. M30NSTOpbl CHUTAIOTCA BblaEpXKaBLLK-
MU UCTIbITAHUS, €CrU 3HaYeHne 50%-HOro pa3psAAHOro HaNPSXKEHUSI HE MEHEE HOPMUPOBAHHOTO 3HAYEHUA.

6.15 B kauecTBe 3arpasHAIOLLEro BELeCcTBa cneayeT NpUMEHSATb OAMH U3 ABYX BAPUAHTOB 3arpsi3HeHUs
no 6.6.1 u 6.6.2. MoBEPXHOCTHAsA NNOTHOCTb 3arPASHEHNUA y OIDKHA COCTaBNATH (3,0 % 0,5) mr/cm2. Mpu sTOM
cneayet NpeaycMOTPETb BO3MOXHOCTb U3MEHEHUSA 3KBUBANIEHTHOM NMOBEPXHOCTU NIIOTHOCTU CONEBOIO OTNO-
*enus B npegenax ot 0,01 1o 1,00 mr/cm2.

Mpun 3TUX UCNBITAHUAX 3arpA3HEHME HOPMUPYETCA NMMBO NO yaenbHOW NOBEPXHOCTHOM NPOBOAUMOCTH
(ocHOBHOW BapuaHT), MO0 NO 3KBUBANEHTHOW NOBEPXHOCTHOM MITIOTHOCTU CONEBbIX OTNOXEHUN.

PekomeHayeTCcs Npu UCNLITAHUAX NPUMEHATHL 3HAYEHUS yAErnbHOW NOBEPXHOCTHOW NPOBOAMMOCTU U3
paaa: 5; 10; 15; 20; 30; 40 n 60 MKCMm. MakcumanbHOe OTKITOHEHME OT BbIOPAHHOIO 3HAYEHUA HE AOIHKHO
npesbiwarb £ 15 %.

6.16 [Ina Gonee To4HOro onpeaeneHua 50%-HOro pas3psAgHOrO HanpsbkeHus yaoGHO onpeaenuTb 3a-
BUCUMOCTb 50%-HbIX paspsaAHbIX HANPSAXEHUI NPU Pa3HbIX 3arps3HEeHUsX (pasHbiX 3HaYEHUAX yaenbHON no-
BEPXHOCTHOW MPOBOAUMOCTM) U MO MOSYYEHHON 3aBUCMMOCTYU onpeaenuTb Usqgy, AN HOPMUPOBAHHOTO 3HA-
YeHUs 3arpsisHeHus..

6.17 UcnbiraHua MOXHO npoBoauTb cnoco6om MT npu 3arpssHeHun merogom M3. UcnbiTaHus Takke
NPOBOAAT HE MEHEE YEM JIECATbLIO NPUNIOKEHUAMU HOPMUPOBAHHOIO HANpPSHKEHUS, YKa3aHHOTO B HOPMAaTUB-
HO-TEXHUYECKON JOKYMEHTALMUU, NPU 3arPASHEHUN HE HUXKE HOPMUPOBAHHOTO 3HAYEeHUA. U3onsaTopbl cuuTalor
BblJEpPXaBLLUMWU UCTLITAHWE, €CAN HE NPOU3OLLNO HU OAHOTO NMEPEKPLITUA. B cnyyae 0aHOrO NepekpbITUS
[l0NycKaeTca NpoBeCcTH NOBTOPHbIE UCNLITAHUA Takke Npu 10 NPUNOXEHUAX HaNPskeHUs. U30naTopbl cuuTa-
I0TCS1 BblepXKaBLUMMN UCMLITAHUE, ECMN NPU MOBTOPHOM UCTLITAHUU HE NPOU30OLLNO HU OQHOTO NEPEKPLITUS.

6.18 NpoBepka 3NeKTPUYECKON NPOYHOCTN U3ONATOPOB NPU HOPMUPOBAHHOM 3arpsAA3HEHUMU U 3a-
[aHHOM UCNbITaTeNIbHOM HanpsbkeHuu (metop CT)

6.18.1 B kayecTBe 3arpsi3HAIOLLIENO U YBNAXHAIOLLErO BELLECTBA NPUMEHSIIOT MENKOAUCNEPCHYIO NPOBO-
JAaulyto Bogy (cornesoi TymaH). B kauecTBe cTeneHmn 3arpasHEeHHOCTU U30SISTOPOB PEKOMEHYETCS NpUMeHe-
HWe cneayioLLlero psaga coneHocTu (KoHueHTpauumn conn): 2,5; 3,5; 5; 7; 10; 14; 20; 28; 40; 56; 80; 112; 160 n
224 r/n. MakcMManbHOE OTKMOHEHUE OT HOMUHANBHOIO 3HAYEHUSI HE A0IHKHO npeBbiwaTth + 5 %.

6.18.2 Mpu 3TOM UCNBITAHUM K YUCTbIM U30NATOPAM NPUKNAALIBAIOT HANPSHKEHWE, MOCIE YETO BKIHOYAIOT
TymaHoobpasylowme conna (CM. NpunoxeHue B), 1 STO HanpsKeHWe AepXKaT HEM3MEHHBLIM 40 NEePEKPLITUS
N30NATOpA UMW B TEYEHUE 3a4aHHOro BpeMeHU (He MeHee 30 MUH).

6.18.3 VcnbiTaHne NpoBOAAT HE MEHEe YeM AECATLIO MPUNOXKEHUAMU 3a4aHHOTO HANPSHXKEHUS, YKa3aH-
HOr0 B HOPMATUBHO-TEXHUYECKON JOKYMEHTALMN, NPU 3arpA3HEHUN HE HIKE 3a[JaHHOTO 3HaYeHus. MsonsaTo-
pbl CYMTAIOTCA BbIAEPKABLLMMU UCMLITAHUE, €CNN HE NPOU3OLLIIO HM OJHOIO NepekpbiTusa. B cnyyae oaHoro
nepeKpbITUA A0MYCKAaeTCA NMPOBECTU MOBTOPHLIE UCTLITAHUS Takke npu 10 NPUNOXEHUSIX 3aAaHHOTO Hanps-
XKeHuA. N30nATopbI CHATAIOTCA BbIAEPXKABLUMMW UCMLITAHWE, €CIIA NPY MOBTOPHOM UCTLITAHUW HE NPOU30LLNO
HWU OQHOTO NepPEKPLITUS.

6.18.4 Mo aTOi METOAUKE UCMLITAHUA MOTYT NMPOBOAUTL TaKXKe NyTem onpeaeneHus 50%-Horo paspsia-
HOro HanpsiXXeHNA METOA0M «BBEPX-BHM3», KOTOPOE ONPeaensaIoT Tak e, Kak ykazaHo B 6.13. Bpemsa Bblaepx-
KM Ha KaXgoMn CTYNeHW HanpshXeHUsi AOMKHO ObiTh He MeHee 30 MUH.

6.18.5 M3onsaTopbl CHATAIOTCA BblAEPXKABLUMMU UCMbITAHWE, €CNKU NPU 3a4aHHON coneHocTn 50%-Hoe
paspsaHoe HanpsHDKEHME He MeHbLUe 3Ha4YeHus, 3a4aHHOr0 B HOPMaTUBHO-TEXHUYECKON AOKyMeHTauun. CTy-
NeHb NPWU UBMEHEHUN HaNPSHKEHNUST AOMKHA COCTaBMATb OT 5 40 7 % OT NPUMOXKEHHOTO 3HAYEHUS.

6.19 OnpepeneHne HaMGoONbLEN 3arPA3HEHHOCTU, NPU KOTOPOK U3ONATOPbI BbIAEPXUBAIOT HOP-
MupoBaHHoOe HanpspkeHue (metoabl N3 u CT).

6.19.1 Mpun 9TUX UCNbITAHUAX HOPMUPOBAHHOE UCMLITATENBLHOE HAaNPSHKEHWE NPUHUMAIOT BNU3KUM NO
3HAYEHUI0 K HambonbLuemMy paboyemy HanpspKeHUo, NPU KOTOPOM U30NATOPLI AOMKHbLI paboTtaTb B aKcnnya-
Tauum, U yKasbiBaloT B HOPMATUBHO-TEXHUYECKOW OKYMEHTaLUN.

6.19.2 Mpu ncnonb3oBaHum metoaa M3 B kayecTBe HanbOMbLUEN CTENEHU 3arpsA3HEeHNs NPUHUMAETCA
CTeneHb 3arpsA3HeHns, NPy KOTOPON HOPMWPOBAHHOE UCTbITATENBHOE HanpsiXXeHWe M30NATop BbiAepXXMBaeT
C BEPOATHOCTLIO 50 %.
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6.19.3 Mpu ncnonssosanum metoaa CT aAns onpeaeneHus MakCUManbHOW BbiIEPXMBAEMOW CONMEHOCTH
MCNbITAHNA HAYUHAIOT C TYMAHOM OOMbLUONW CONMEHOCTU, NPU KOTOPOI NPOUCXOAUT NEPEKPLITUE U3onsaTopa.
Mocneayiowwme UcnbITaHUA NPOBOAAT NPU YMEHBLUAIOLMXCA CTENEHAX CONEHOCTM TyMaHa Ao Tex Nop, noka
U3ONATOP HE BbIAEPXUT NPUIMOXKEHHOTO HanpsbkeHusi B TeveHue 30 muH 6e3 nepekpbIThs, NOCNE YEero ONbiThl
Ha JaHHOM CTeneHn CONEHOCTU NOBTOPSIOT. ECnn n3onarop BblAepXUT YeTbipe Takux NPUIOXEHUA HaNpshKe-
HWSA, TO 9TO 3HAYEHUE NPUHUMAIOT 3 BbIAEPKUBAEMYIO CONEHOCTb.

6.20 OnpepeneHne paspAaHbIX HANPSXEHUNA U3ONATOPOB NPU €CTECTBEHHOM 3arpsisHeHuun (Mme-
Ton E3, nocneakcnnyartaunoOHHbIe UCTIbITAHUSA)

OcHoBHoOW ¢crnoco6 npunoxeHus HanpsbkeHuss — M. Mpu HaNUYKUM AOCTATOMHOTO KONIMYMECTBA [€MOH-
TUPOBAHHbLIX U3ONATOPOB NPEANOYTUTENBHO UCMONBL30BaTh cnoco6 M. O6beM u NEPUOAUUHOCTb UCTILITAHUIA
yCTaHaBnMBaIoT MO COrMacoBaHUI0 MEXAY 3aKa34UKOM U UCTIOSNTHUTENEM.

6.21 OnpepneneHue 3aBMCMMOCTEN pa3psgHbIX HANPSHXEHUN U3OMATOPOB NPU UX 3ArpPA3SHEHUMU
metoaom M3 nnu metogom CT

6.21.1 Pa3psaHble HanpsbkeHUs O0MkHbI ONPEAEnsiTbCs NPU HECKOMNbKUX CTENEHAX 3arpsi3HeHusi, 00-
YCNaBnuBaloLLmMX U3MEHEHUE Pa3psHbIX HanpskeHwuin B npegenax ot Haubonbluero ¢ha3HOro HanpsHKEHUS
n3onaTopa (Mnv NPUXOASALLENCA Ha HEro JONM 3TOr0 HaNpsHKEHUST) 10 HANPSDKEHUA, NPEBbILLAILLETO Da3HOoe
nNpubnuanTenLHO B ABa pasa.

6.21.2 PaspsaHble HanPsH>KEHUS AOMXKHbI ONPEeAEensTb Npu yaernbHON NOBEPXHOCTHOW NPOBOAUMOCTH
oT 1 80 15 MKCM ANnst YMCTbIX U cnabo3arpA3HEHHbIX YCNoBui paboTbl M30NATOPOB, U OT 8 A0 45 MKCM — ans
CpPeAHe U CUMNBHO 3arpA3HEHHBIX YCINOBUIA.

B craHgapTax unm TeEXHUYECKMX YCNOBUAX HA OTAESbHBIE TUMbI U30NATOPOB AOMKHbI ObiTh YKa3aHbl KOH-
KPETHbIE 3HAYEHUS yAEnbHON NMOBEPXHOCTHON NPOBOAMMOCTU WU COJIEHOCTU, COOTBETCTBYIOLLME YKa3aHHbIM
YCMOBUSAM.

6.22 MNpwn ucnelITaHWM KOMMYTALMOHHBIMU UMMNYNLCAMU K U3ONSATOPY, 3arpA3HEHHOMY MeTozoM M3, npu-
KnagblBaloT NpeasapuTensHoe Hanpsxernne cnocobom MT nnu NA. 3HaueHne npeaBapUTENBLHOTO HaNpsxe-
HWSA AOMKHO ObITb PaBHO Hambonbemy paGoyeMy HanpsXKeHUIO, AeNleHHOMY Ha V3. M3onsaTop Bblaepxu-
BaIOT NOA NPEABaPUTESIbEHBIM HANPSXKEHUEM A0 TeX NOp, NOKa He NpousolaeT crabunusauus Npoueccos B
NOBEPXHOCTHOM Crioe€.

OnuTensHOCTb BO3AEWCTBUA NPEABApPUTENbHOTO HAMPSDKEHUSI YCTAHABAMBAIOT HA OCHOBAHUM npea-
BapuTENbHbIX ONLITOB MO CTabunusauun npeapaspaaHbIX MPOLECCOB HA U30MATOpe, KOTOpas MOXET ObiTb
onpeaeneHa Kak BU3yarbHO, TaKk U NyTEM PErMcTpauumu TOKOB NO NOBEPXHOCTU, OAHAKO ANUTENLHOCTL Npea-
BapuTENbHOTO BO3AEWCTBUA HaNPSOKEHUA AOMKHA ObiTb HE MeHee 5 muH. Mocne 3Toro NpeaBapuTenbHOE
HanpsbkeHue U yBNaXHEHWe OTKIIOYAIOT U K U30NATOPY NPUKNAAbLIBAIOT KOMMYTALMOHHbIA UCTbITATENLHBIN
UMNynbC. MIHTepBan Mexay OTKNIOYEHUEM ANUTENBHOTO HANPSHXKEHUS U BKIIOYEHUEM UMNYNbLCA HE AOMKEH
npesbiwarb 30 c.

6.23 Mpu ucnbiranum onpeaenaiotT 50%-Hoe paspsaaHoe HanpskeHne cnocobom «BBEPX-BHU3Y . Nepen
KaX{abiM HOBbLIM MPUIIOXKEHUEM HANPSHKEHNA NPOBOAAT YBNAXHEHUE.
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MpunoxeHue A
(o6na3arenbHoe)

JononHutenbHble YKa3saHUA K MeTOAY NpeaBaputenbHOro sarpasHenus (M3)

A.1 B kadecTBe 3arpsAsHAOLLUX BELLECTB PEKOMEHAYETCA NPUMEHATL CYCNEH3UN, cofiepXallue B CBOEM COCTaBe
WHepPTHOe CBA3YIOLLEe BELECTBO W BellecTBOo, obecrnednBatoLLlee CyCneH3umn SNeKTpoNNTUHECKNE CBOWCTBA C onpeaeneH-
HOW NpoBOAUMOCTBIO. [ns nony4eHna HeobxogMMONA NPOBOAUMOCTU CYCNEH3NU MOryT GbiTb UCMONb30BaHbl NOBapeHHas
conb NaCl unu xnopuctelit kansuuin. CaCl,

A2 TMpwn nposefeHNUK UCNbITaHUA MeTogoM 13 peKOMEeHAYeTCA UCMONB30BaTb 3arpAsHSIoLIee BELECTBO B ABYX
BapuaHTax.

A.2.1 Mo nepBOMYy BapuaHTy B Ka4eCTBe 3arpsA3HAIOLLEro BeLecTBa cneayeT NPUMEHSATL CYCMEH3UI0, COCTOALLYIO U3
40 r npocesHHoro anebactpa u 200 r kaonuHa Ha 1000 r BogoNpPOBOAHOK BOALI.

Mpu NPUroTOBMIEHUN CYCMEeH3UN BHaYane BbIChINalT B BOAY KAONWH, pa3MelLnBaloT, a 3aTeM HeboNbWUMU Nop-
LUMsSMK 3ackinaroT OTMepPeHHbIn anebacTp Npu HempepbIBHOM MOMELUMBAHWUW NONYYEHHON cycneH3uu. MepemelunaHne
Heo6xoAMMO NPOBOAUTL HEMPEPLIBHO B TEYEHUe Yaca, ANs TOoro 4tobbl UCKNIOYNTL cnunaHue anebacrpa.

KaonuH B cmMecn NpucyTCTBYET B Ka4ecTBe HeWTpanbHOro Bellectsa, a anebacTp — kak cnabocBsisytowlee u co-
necogepxallee Belectso. Cynbdarsl, KoTopele UMetoTea B anebactpe, CaS04*0,5 H,O, pacTBopaloTca NoCTeNeHHo oT
YBIaXHEHWUS K YBNaXKHEHWIO, NO3TOMY OHM 0BecnevnBaloT NpakTU4eCKkn CTabunNbHY NOBEPXHOCTHYIO NPOBOAUMOCTL B
npeaenax oT 8 4o 12 MKCM (Mpu NnoTHOCTU 3 Mr/cm2).

A.2.2 BTopoli BapuaHT cocTaBa 3arpsAsHSOLLEN CMeCH B OCHOBHOM NPUMEHSAIOT NpU 3arpsa3HEHUU U3ONATOPOB Me-
TOAOM OKYHaHMS.

[ns 8TOro MCNonb3yrT CMECh, KOTOPas UMEET YAenbHY0 06beMHYI0 3NeKTPUHECKYIO NPOBOAUMOCTb, JOCTATOUHYIO
ANS Nony4YeHnst HOPMUPOBAHHOW YAENbHOW NOBEPXHOCTHON NPOBOAUMOCTMU CMOS 3arps3HeHns. CMecb cocTouT M3 250 r
HeNTpaneHOro BellecTBa (MaTepuan kKepaMuU4eckuin aneKkTpoTexHudecku, nogrpynna 110, FOCT 20419) Ha 1000 r Bogo-
NMPOBOLHOW BOALI U HEOBXOAUMOE KonmvecTBo noBapeHHowW conu NaCl npoMblwneHHoit YuctoThl (oT 1 4o 25 ).

A.3 B Ka4yecTBe JONOMHUTENBHEIX BAPUAHTOB MOTYT GbITb NPUMEHEHbI, HaNpUMep, crneayloLme CycrneH3nuu:

1) 40 r KaonwHa 1N aHanorM4HoOro MHepTHoro ceaAsytolero, 1000 r Boawbl, Heobxogumoe konuyecTso conn NaCl B
3aBMCKUMOCTM OT TpeByeMOI cTeneHm 3arpsisHeHus;

2) 100 r km3enbrypa, 10 r BelcokoAucriepcHol AByokucu kpemuusi, 1000 r Bogbl, Heobxogumoe Konu4ecTBo conu
NaCl B 3aBMCUMOCTU OT TpebyeMoii CTENEHMW 3arpsA3HEHUs,

3) 200 r HeWTpanbHOro BellecTBa (kaonuHa, kusensrypa), 50 r anebactpa, 1000 r npoTovHON BOAbI;

4) copepxalyue Bnary (Ha ocHoBe aspocuna, MeETUNLEnionossl U ap.).

A.4 N30nATopbl MOXHO NOKPLIBaTb CII0EM UCKYCCTBEHHOIO 3arpsi3HeHUs NtobbiM crnocoboM, Hanpumep:

1) pa3bpbisruBaHueM (HanbINeHneM) BOAHOW CyCNeH3Uu 3arpsi3HSIIOLLIEro BeLecTBa Ha NOBEPXHOCTb N30NATOPA;

2) norpy>xeHnem (oKyHaHUeM) U3onsTopa B BOAHYIO CYCNEH3UIO 3arpsA3HAIOLLIErO BeLLecTsa.

Mpu 3TOM paBHOMEPHOCTL Cros 3arpsA3HeHUs B obbIX TOYKax NOBEPXHOCTU U30MATOpa AOMKHA YAOBNETBOPATL
TpebosaHuAM A.8. Bpema HaHeceHMst 3arpsasHeHNA MOXET ObiTb COKpaLLEHO NpeABapUTENbHBIM HarpeBoM U3onaTopa.

A.5 PekoMeHAyeTCA NpUMEHSsITb 3Ha4YeHNA YAenbHON NOBEPXHOCTHOW NPOBOAUMOCTH, BbiGUpaemble U3 paaa: 5, 10,
15, 20, 30, 40 n 60 MKCM. MakcumansHoe OTKNOHEHNE OT HOMUHANBHOIrO 3HAaYEHUs He JAOMKHO NpeBbiwaTh + 15 %.

A.6 YaenbHylo NOBEPXHOCTHYIO NPOBOAUMOCTL OMpeAensioT NMyTeM YMHOXEHUS] U3MEPEHHOrO 3Ha4YeHUa NoBepx-
HOCTHOW NPOBOAWMOCTY YBR&@XKHEHHOIO ;0 COCTOSAHNA HACLILLEHWUS COS 3arpsi3HEHUs1 UCMBITYEMOro U30MATOpa Ha Ko3d-
buuueHT dopmel, onpeaensieMblil U3 paaMepoB U3oNATopa.

OnpepaeneHne NOBEpPXHOCTHO| NPOBOAUMOCTU CMOS 3arpsisHEHUs CrieflyeT NPOBOANUTL Ha U30NATOPE BO BPEMS He-
NPepLIBHOTO YBNaXHEHUA A0 COCTOSIHUA HAacbILWEHUSA U NOBTOPSATb C LiENbio ONpeAeneHns MakcuManbHOro N3MepeHHoro
3Ha4YeHns. M3amepeHne NnoBepxXHOCTHON NMPOBOAUMOCTW COS 3arpsi3HEHUA criefyeT NPoBOAWUTL NyTeM ocuunnorpacupo-
BaHWA TOKa U HaNPSXKEHUA NPU BKITFOYEHUM HAaNPSHKEHUA TONYKOM B TEYEeHUE NepBbIX ABYX-TPEX NONynepuoaos.

YaenbHan NoBepXHOCTHasA NPOBOAUMMOCTbL CMOS 3arpasHeHus y, MKCM, AomnxHa 6biTb NpuBEAEHa K TeMnepaTtype
20 °C no ¢opmyne

T20= X [1—b(t—20)], (A1)

rae y ¢ — yAenbHas NoBepXHOCTHasA NPOBOAUMOCTb, U3MepeHHas npu Temneparype 20 °C;

b — KoapdpUUNeHT, NnpuBeaeHHbIN B B.3 npunoxeHus b.

A.7 Mpu ucnbiTaHNU U30NATOPOB PEKOMEHAYETCA AOMNOMHUTENBHO ONpeAensATb NOBEPXHOCTHYIO NNOTHOCTL pacTBo-
pUMOro N HepacTBOPUMOro BeLlecTBa.

A.8 CpeaHAs NOBEpXHOCTHaA MIOTHOCTb 3arpsA3HeHuns], BelpaXaeMasi B MUMIIMrpaMmax Cyxoro BelecTsa Ha KBa-
ApaTHbIA CAHTUMETP NOBEPXHOCTU, ANSA UONATOPOB, OAHOBPEMEHHO NPOXOASALLUX UCNBITAHNE, HE [J0MKHA OTAUYaTLCA OT
3apaHHolt 6Gonee YeM Ha + 15 %.
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A.9 PaBHOMEpPHOCTL CMosi 3arpsi3HeHUs B Npefenax u3onsaTopa AokHa ObiTb Takol, YTOObl NOBEPXHOCTHasA MoT-
HOCTb Cr0s1 3arpsA3HeHUst B J1l060M MecTe MOBEPXHOCTU He OTNnYanack OT cpefHero 3HaveHus 6onee yem Ha + 25 %.

A.10 CTeneHb HEPAaBHOMEPHOCTU 3arpA3HEHMs1 B Npefenax u3onsaropa pekoMeHAYyeTca KOHTponuposaTe Npu No-
MOLLM NOBEPXHOCTHOMN NAOTHOCTU 3arpsi3HEHUs), ONpefensieMoi CHUCTKOI ero ¢ pasfuyHbIX YHacTKoOB n3onaTopa.

JonyckaeTtcs Ans 3Toi Lenn Ucnonb3oBaHWe cneyuanbHbIX 30HAOB WU METarIM4eckux anekTpoaos (6aHaaxe),
onpegensownx yaernbHyo NoBepXHOCTHYIO NPOBOAUMOCTL PasfUYHbLIX YHacTKOB MOBEPXHOCTU. [NOTHOCTL 3arps3HeHUs
MNu NpoBOAUMOCTb, U3MepsieMas 30HZAOM, B Nto60M MecTe NOBEPXHOCTU JOIMKHA OTNUYAaTLCA OT CPEAAHEro 3Ha4YeHUs He
6onee yeM Ha * 30 %.

A.11 MMoBEpPXHOCTHYIO NNOTHOCTL 3arpA3HEHWUA cneayeT onpeaensTb NpyM NOMOLM B3BELUUBAHUA 3arpsA3HAOLLEro
BELLECTBa, CHULEHHOIO C OnpefeneHHoN YacTh NOBEPXHOCTM UCMBITYEMOrO UK KOHTPOSIBHOMO M3onsTopa.
[MoBEpPXHOCTHYIO NNOTHOCTL 3arps3HSIOLLIErO BELLECTBA Y ONpeAENSIoT nNo opmyrne

y=MS, (A.2)

e M — Macca CHMLLEHHOrO BellecTsa, Mr,
S — nnowaab O4MLLEHHON NOBEPXHOCTH, CM2.

10
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Mpunoxexue b
(o6na3arenbHoe)

JlononHuTenbHble YKasaHUA K MetToay coneBoro tymada (CT)

B.1 MNepep ncnbiTaHWeM Bce MeTannuUYeckme 4acTu U UeMeHT AOMkHbl ObiTb OKpalleHbl NPOTUBOKOPPO3NOHHOM
Kpackoid. MNpu ouncTke cnepyeT yaanuTb cneabl rPA3X 1 XXMPOB, NOCNE Yero U3ONATOP AOMKEH BbiTb ONONOCHYT BOAOH ©
NpoBogMMOCTbIO He Gonee 500 MKCM-cm~1.

B.2 PactBop conu crieflyeT NnpurotoBnAaTb NyTeMm pacteopeHus B Boge conu NaCl B 3afaHHON KOHUEHTpauuu, B
r/n. KoHueHTpaumusi pactBopa MOXeT bbiTb M3MepeHa No NIOTHOCTU (apeoMEeTPOM) UNKU NPOBOAMMOCTH C NONPaBKON Ha
Temneparypy.

3Ha4eHns yAenbHOW 3MeKTpPUYeckol MpPOBOAMMOCTU U NNOTHOCTU pacTBopa, OTBevalolue pPeKkoMeHAO0BaHHOMY
pAfy coneHocTn (KOHLUEHTpaLmKn) pacTeopa, ykasaHbl B Tabnuue b.1.

B.3 UcnbiTaHusa cnepyeT NnpoBoAUTL B cneluanbHo o6opyaoBaHHOM noMelyeHun (kamepe). MNpu nomolym onpeae-
NEHHOro Ynucna pacnbinuTenei U3 pacTBopa CONu CTPyel CXaToro Bo3ayxa, NpoxoAsLei nonepek conna, nofaroLlero
pacTBop, cosgaerca MenkogucnepcHas Boga (TymaH). KoHubl conen gomkHbl 6biTb cpe3aHbl NepNeHANKYNSIPHO OCU 1
nonuposaHbl. [puMep ycTpoilcTBa ANs cos3fjaHusl CoNeBoro TymaHa npusedeH Ha pucyHke b.1 [1].

B.3.1 B nepuoa ucnelTaHua pacxof BoAbl Ha Kaxaoe conno AomkeH coctaenaTe (0,50 + 0,05) n/MuH n gonyck Ha
pacxof BoAbl BCeMM pacnbinurensmm — + 5 %.

B.3.2 Pacnbinutenu cnefyeTt ycTaHaBnuBaTh Ha ABYX NapannenbHbiX KONOHHAX, pacnonaraeMblxX ¢ NpoTUBOMOMNOX-
HbIX CTOPOH UCNBLITYEMOro U3oNsATOpa, NapanmenbHbIX ero ocH, T. €. ANA NOABECHBIX MMPNAHA KONOHHBLI pacnonarator Bep-
TUKanbHO, ANA HAaTSXKHBIX MTMPNSHA — rOpU3oHTanbHo. B cnyvae HaKNOHHOMO PacrnoNoXeHWs U30NSATOPa KONOHHBI JOMMKHBbI
TalkKe pacrnonaraTbca HaknoHHo. PaccTosiHme Mexay pacnbinuTensamMmn u ocbio usonatopa — (3,00 £ 0,05) m.

B.3.3 Pacnbinutenu aormkHbl GbiTh YCTaHOBNEHbI Ha KOMOHHAX ¢ UHTepBanom 0,6 M. Kaxabli pacnbinutens AomkeH
ObITb YCTAHOBIEH NEPNEHANKYNAPHO OCU KOMOHHBI NO HaNpaBnNeHWIo K NPOTUBONOIOXHON KOMIOHHE B Npegenax 1° no npo-
eKkyuu dakena.

CpegHIol0 TOYKY M3onATOpa cnegyer pacnonarate Mo LUeHTpY ¢ pacnbiutensmu. Obe KONoHHbI AOMKHBI ¢ 060ux
KOHLIOB BbLICTYNaThb 3a kpas usonstopa Ha 0,6 M. MNMpu BepTUKanbHbLIX U30NSATOPAX HUXKHEE COMMO AOMKHO 6bITb Ha 0,6 M
BblLLIE Mona NoMeLLeHuUs.

B.3.4 K Bo3gyLuHOMY conny AoMKeH NOABOAUTLCA OT(UMLTPOBAHHLIA OYULLEHHBIA OT Macna cxaTblii Bo3gyX npu
naenenun (7,00 * 0,28) kre/cm2.

Tabnwunya B.1— CooTHoLeEHNe CONEHOCTH, MNOTHOCTK U YAENbHOW 06beMHOI 3NeKTpUYECcKoil NPOBOJUMOCTHN PacTBO-
pa conesoro TymMaHa

ConeHocTb pacTsopa MnoTHOCTL pacTeBopa YaenbHas sanekTpuyeckas NpoBoAUMOCTL pacTBopa
npu 20 °C, r/n npu 20 °C, kr/n npu 20 °C, MCMm-cm~!

2,5 0,9999 4,32
3,5 1,0007 6,0

5 1,0017 8,33

7 1,0031 11,52

10 1,0052 15,91

14 1,0082 21,59

20 1,0124 29,86

28 1,0180 40,97

40 1,0259 55,94

56 1,0373 75,63

80 1,0527 100,80

112 1,0746 130,10
160 1,1045 167,30
224 1,1400 202,60
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MpunmeuyaHne — Ecnm Temnepartypa pactsopa otamyaetcsa ot 20 °C, 3Ha4yeHuUs NPoBOAMMOCTM AO/KHbI ObITb
nepecunTaHbl no cnegytowein opmyne:

cr20 =cr [1-b((-20)],

roe f — TemnepaTtypa pactsopa, °C,
Gt — nposoammocTb npu Temnepartype t °C, MCM-cm-1;
a20 — nposogumocTb npu Temnepatype 20 °C, MCmMm-cMm-1;
b — KoahMUMEHT CO cneayowmMn 3HaYEHNAMMN:

npn f =0°C — 0,03675;
npu t = 10 °C — 0,02817,
npu f =20 °C — 0,02277;
npu t = 30 °C — 0,01905.
[lnA npomeXxyTouHbIX TeMnepaTyp 3Ha4yeHuss b MOryT 6bITb MOTyYEHbI UHTEPNONSAUMEN.

MpumeyaHus

1 O6pabatbiBath BCe C gonyckoM + 0,1 MM, eciM He ykasaHo mHaue.

2 KoHueHTpuyHOCTb (hopcyHok B npegenax 0,1 mwm.

3 BHelUHNe NoBEepPXHOCTN (POPCYHOK AO/KHbI ObiTb 06pe3aHbl U OTNO/IMPOBAHDI.

4 duHUWHAA OTAENKa OTBEPCTUiA B 6/10ke A0/MKHA 06ecneynTb YULLNA MOHTaX.

5 YpanuTb BCe OCTpble KPOMKW, 38 UCK/IHOYEHWEM TOTO, YTO YKa3aHOo B npumevaHun 3.

6 MOHTaxHble O0TBEPCTUS AO/MKHbI ObITb NPOCBEP/IEHbI HACKBO3b, YTOOLI 06EeCneUnTb MOHTaX C /1060 CTOPOHBI.

7 ¥Y3en goshkeH OblTb CHayasia CMOHTUPOBAH C 3ansiednkamMy (OPCYHOK, Kak nokasaHo Bbille, YTOObl MOXHO Obln0
NPOBECTU HEGO/bLLYIO PEryNMPOBKY 471 ONTUMU3aLUM pacnblIeHus.

8 MoHTaxHast apmaTypa A0/mKHa GbiTb M3rOTOB/IEHA M3 HEPXABELLen cTanu.

PucyHok B.1 — YCTpoiCTBO A1 CO34aHNs CONEBOro TymaHa
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MpunoxeHue B
(o6sa3aTenbHoe)

HononHutenbHble TPe60BaHNA K UCTOYHUKY NEPEMEHHOTO U NOCTOAHHOIO HaNpPSXeHUsA

B.1 NCTOMHUK NepeMeHHOro 1 NOCTOAHHOMO HanpsKeHWsa AoMmKeH obecneynBaTth Npu HENPEpLIBHOM NPOTEKaHUM
TOKa yTe4ku 1 ero 6pockax nafeHwe HanpsKeHUs, NPUNOoXEHHOro HeMoCPeACTBEHHO K UCTLITYEMOMY M30NATOpY, He 6o-
nee 5-10 % OT 3Ha4YeHNA NPUNOKEHHOIO HaNPSHKEHUS NPU OTCYTCTBUMN TOKa YTEYKU.

B.2 McToYHMK NnepeMeHHOro HanpsiKeHus (McnblTaTenbHblil TpaHchopMaTop BMECTE C MUTalOLWUM YCTPONCTBOM)
cnepyeT BeIbMpaTh TakuM 06pa3oM, 4Tobbl ahPEeKTUBHOE 3Ha4YeHUe Toka KOPOTKOro 3aMblkaHnsa He MeHee Yem B 10 pas
npeBbIlWano HanbonbLlee 3Ha4eHWe aMMIUTYAbl UMMYNbCOB TOKA YTEYKU MO UCTBITYEMOMY U3OMATOPY, BO3HWKAOLWWX B
npoLecce UCNbITaHUIA U He NMPUBOASALLMX K NePeKpLITUIO M3onaTopa.

B.3 MICTOYHMK NOCTOAHHOIO HanpsiKeHus (BbINpAMUTENBbHAsS yCTaHOBKa), MPUrOAHBIA ANS UCMbITaHWUA 3arpa3HEHHbIX
W yBNaXHEHHbIX U30nATopoB 6e3 BBEAEHWS NONPAaBOK B NONYYEHHbIE 3HaYEHNUA pas3psAAHbIX HAaNPsHKEHWA, fJomkeH obecne-
ymBaTh oTHoleHne Q1/Q2 < 0,1, rae Q1 — 3apsag, CTeKarLWUil ¢ NOBEPXHOCTU 3arpA3HEHHbLIX U3OMATOPOB NpU NpoTeka-
HWU ToKa yTedkun, Q2 — 3apsf, HaKoNMeHHbI B BLIXOAHON €MKOCTU BbINPAMUTENbHOW YCTaHOBKU. VCbITaHUA 3arpsi3HeH-
HbIX N30MATOPOB Ha BLINPAMUTENBLHLIX ycTaHoBKax ¢ Q1/Q2 > 1,0 HegonycTUMbIL. pK UCNONB3OBAHUN BbINPAMUTENbHBIX
yctaHoBok ¢ 0,1 £ Q1/Q2 £1,0 B pesynsraThl UCTIbITAHUIA cregyeT BBOAUTL NONPaBKU B COOTBETCTBUU € POPMYIOH

Up

Upo = (B.1)

Y
1+0,5| 1-e%

rae Up0 — paspsagHoe HanpspkeHWe 3arpAsHeHHbIX N3onaTopos npu Q1/Q2 < 0,1;
Up — paspagHoe HanpsKeHWe 3arpsa3HeHHbIX M30NATOPOB, NonyyYeHHoe Ha yctaHoBke ¢ 0,1 £ Q1/Q2<1,0.
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MpunoxeHnue I
(o6sa3aTrenbHoOE)

MeToamnKa UCKYCCTBEHHOrO 3arpsAA3SHEHUA U YBMAXHEHNS NONMUMEPHbIX N30MIATOPOB

I"1 Ecnu nocne NepBU4HOr0 HaHeCeHUS Cros 3arps3HeHUs Ha usonaTope HabnaaeTes NATHUCTOCTb, NOBEPXHOCTb
usonsTopa HeobxogMMo 0BMbITb M OYUCTUTL. 3aTeM HeOBXOAUMO MPOU3BECTM OAHO UK HECKOMBbKO NOBTOPHLIX 3arpsi3-
HEeHUI, kaxgoe N3 KOTOPbIX AOMKHO BbITb BHOBL CMBITO. ECM nocne Takoit npoleaypel Ha NOBEPXHOCTU U3onsATopa by-
JEeT NonyyYeH CroWHON (paBHOMEPHHII) CrOiA, MOXHO NPUCTYNUTL K UCTIbITaHWSIM. Kak npaBuno, AOCTaTOMHO MOBTOPUTL
3arpssHeHne 1M CMbIB ABa-TPW pasa, 4ToObl MONy4YUTb NOBEPXHOCTb U3ONATOPA, FOTOBYIO K NMPaKTU4ECKW paBHOMEPHOMY
3arpsisHeHuio.

B Tom cnyyae ecnu nocrne ykasaHHbIX MPOLEAYP He yAaeTcs AOCTUTHYTb PAaBHOMEPHOIO CIOS 3arpsi3HEHNS], Ha Yu-
CTYIO CyXyt0 MOBEPXHOCTb U30MISTOPa CrefyeT HaHECTU NOPOLLOK, NPUroTOBIEHHLIW U3 KepaMuyeckol Maccel. HaHeceHue
LOMKHO BbITb NPOM3BEAEHO NyTEM MPOTUPKW N30NATOPa MATKOW TKaHbIo, Ha KOTOPOI HaXOAMTCA HEKOTOPOe KONIUYEeCTBO
nopoLlka. He gonyckaeTcs kakas-nmmbo MexaHWYeckas Unm xuMmmudeckasi obpaborka NnoBepxHOCTU UsonsTopa.

I2 3aTeM NpoW3BOAAT 3arpsA3HeHne U30NATOPOB CNOCO60M pa3bpbi3ruBaHus (pacnbinNeHns) BOAHOA CycrneH3um 3a-
rpA3HSIOLLEro BELLecTBa Ha NOBEPXHOCTL U30NATOpa, NpefiBapuTenisHO NOArOTOBMEHHYIO B COOTBETCTBUM C 1.

HanpasneHwe conna pacnelnMTens LOMKHO BbITb OTperynupoBaHo Takum 06pa3oM, YTobbl 06ecnednTb 4OCTaTO4HO
paBHOMEpPHLI Croi Ha BCeil NoBEpXHOCTU nsonaTopa. Heobxoanmas nnoTHOCTL 3arpsisHEHNS Ha U30NATOPE MOXET ObIThb
rnony4yeHa noBTOPAIOWUMUCSH HAHECEHUAMM.

CpeaHsst NOBEPXHOCTHAA NMOTHOCTb 3arpssHeHUs, BelpaXaemasn B MUNNMIpPaMMax cyxoro BellecTBa Ha KBaj-
paTHbI CaHTUMETP NOBEPXHOCTH, ANS W3ONATOPOB, OAHOBPEMEHHO NPOXOAAWMUX UCNbITaHWE, AOMKHA COCTaBMATbL
(3,0 £ 0,6) mr/cm2.

MoBEPXHOCTHYIO NMOTHOCTL 3arpsA3HEHWS y ONPEeAensioT MyTeM AeneHUs Macchl 3arpsA3HSIoWero BewecTsa, M,
CYNLLIEHHOTO C ONpeaeneHHON YacTh NOBEPXHOCTU UCALITYEMOro U30NATOPA, Ha NAOLWAAL OYULLEHHON NOBEPXHOCTH, CM2.
[HonyckaeTcs NPOU3BECTM OYUCTKY CrOs 3arpsi3HEHUs TONMbKO C BEpXHe noBepxHOCTU pebep nsonatopa.

I3 CTeneHb 3arpsi3HEHNS ONpeaenstoT yAensHON NOBEPXHOCTHON NPOBOAUMOCTBIO ¥, U3MEPEHHON Ha UCTILITYEMOM
UMW KOHTPOMBbHOM U30NATOPE, HAXOAALLEMCS B OfMHAKOBLIX YCMOBUSAX C UCNLITYEMbIM.

Mpu McNonb30BaHUU He MEHee NATU KOHTPOMbLHBLIX M30NATOPOB 06LLee YUCIO U3IMEPEHUI ¥ AOMKHO BbITb He MeHee
10, T. €. Ha KaXXAOM KOHTPOMBLHOM M30NSATOpPE AOMYCKaeTcA NpoBoAUTL He Bornee ABYX OTAENbHBIX M3MepeHuid. M3onsaTopbl
CYUTAKT UMEIOLLMMN OQNHAKOBYIO CTEMEHb 3arps3HeHNs, ecnu nx yaenoHas NoBepXHOCTHaA NPOBOAUMOCTb COCTaBMAET
(0,85 +1,15) - .
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Mpumep onpeaeneHus 50%-HOro paspsaaHOro HanpPsRKeHUA

Pac4eT nponsBoAsT Ha OCHOBaHWUW PesyrTaToB UCTIbITaHUIA, MPUBEEHHEIX B kKadecTBe npumepa B Tabnuue /1.1 (X —

nepekpbiTUe, O — HeT NepekpLITUA).

Tabnuya A1
Home BosgelicteytolLiee Homep Bo3geincTBUSA Konuyectso
or neHai HanpsxeH1e Bo3AelicTBUN MpumeyaHue
Yl Uj, kB 5 6 7 8 10 | 11 [ 12 | Ha cTyneHu nj
— 34 —|—=—|— —|—|— 1 HesaveTHble
TOYKKN
— 32 — == — — = — 1
1 30 X|—]—|— — = — 2 3ayeTHble
TOYKKN
2 28 — | X|—| X — | — | X 4 £nj =10
3 26 —|—|0o|— —|o|— 3 i=1
4 24 — == — Of|—|— 1
2 i~i . . ) )
P =30 2+28-4+26-3+24 1=27,4KB
10
MpumevyaHne — 3adveTHbIMU ABMAOTCA TOYKN BCEX CTYMEHENR, Ha KOTOPbIX KaK UMESNUCh, Tak U OTCYTCTBOBaNu

NepeKpbITUS, a Takke TOYKM Brivxaiileid CTYNeHU, Ha KOTOPOW UMeNUCh TOMNBKO NepeKpLITUSA, n Bnuxaiwen cTyneHu, Ha

KOTOPOI NepeKpbITUS OTCYTCTBOBASM.
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