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deaepanbHbIM rOCyAapCTBEHHBIM YHUTAPHbIM NpeanpusaTueM «BcepoccniiCkuil anNeKTPOTEXHUYECKUIN UHCTH-
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«Selection and dimensioning of high-voltage insulators intended for use in polluted conditions — Part 1: Defi-
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FOCT P 56735—2015
(IECITS 60815-1:2008)

HAUMWOHANBbHBLIA CTAHOAPT POCCUNCKOW ®EOLEPALUUM

N30NATOPbI BbICOKOIo HANPSXXEHUA AN PABOTbI B 3AMPA3HEHHBLIX YCIIOBUAX
BbIBOP U OMNPEAEJNIEHUE PASMEPOB

YacTtb 1
Onpegenenua, uudopmauma u odwme NPUHLMNLI

Selection and dimensioning of high-voltage insulators intended for use in polluted conditions. Part 1. Definitions,
information and general principles

Dara BBepeHna — 2016—08—01

1 O6nacTb NnpUMeHeHUA

Hacrosawmii ctaHaapT ycraHaenueaet onpeaeneHus, MHPOPMaLmio U OCHOBHbIE NPUHLUUNLI, NpUMe-
HAeMble npu BbIbOpe, a Takke onpeaeneHnn OCHOBHBIX Pa3MepOoB U30NATOPOB, NPEAHA3HAYEHHbIX ANA UC-
Nonb30BaHUA B CUCTEMAX BbICOKOrO HaNPSHXKEHUs1 B YCNOBUAX 3arpsA3HEeHUs, B TOM YUCNEe HOPMUPOBAHUE
yAEnbHON ASTMHBI NYTW YTEYKW, PACCHUTAHHON NO (Pa3HOMY HANPSHKEHUIO dNEKTPOYCTAHOBKKN, PEKOMEHA ALK
no npodunsam (KoHUrypaumm) U3oNAToOpoB Pa3fMYHONO UCMOSTHEHUA C YYETOM UX AnameTpa Boineta pebep
U pacCTOAHWI Mexay pebpamu, NPUMEHEHUS CneLnanbHbIX PA3HOHANPAaBAEHHbIX COOPHMKOB 3arpA3HEHUs.

Hacroawmit ctaHaapT B 60NbLUMHCTBE CRy4aeB NPUMEHUM KO BCEM TUMAM BHELLHEW U30NALUK, BKIIO-
Yyasa 13onAuMIo, COCTaBNAIOLLYIO YacTk APYroro annapara. B ganbHenwem, TEpMUH «U3ONATOPY» UCNONb3Y-
€TCA N0 OTHOLLEHMIO K MoBoMy TNy n3onsropa.

Hacrosiwumii ctaHaapT 0CHOBaH Ha fokymeHTax [1], [2], [3] u asnsieTca yaoGHou copMoli Ans xenato-
Lwmnx 6onee rnyboKo M3yunTb XapakTepUCTUKN U3ONATOPOB B YCIIOBUSIX 3arpsi3HEHUS.

OCHOBHbIE NMpaBuna U NPUHUUNbLI BbIOOpa W ONpeaeneHns OCHOBHbLIX pa3MepoB U3ONSTOPOB, Npes-
Ha3Ha4YeHHbIX AN UCMNONb30BaHNUA B CUCTEMAX BbICOKOrO HaNpsPKEHUA B YCMOBUAX 3arpsisHEHUS, PEKOMEH-
AoBaHbl gokymeHTamu [9], [10], [11], [12], @ HOpMMpOBaHUE yAENbHON ANUHBLI NYTU YTEYKU, PACCHUTAHHOMN
no pa3HOMY HanNPsHKEHUIO SMNEKTPOYCTAHOBKKM, pekoMeHaauun no npodunam (koHdurypawmm) M3onsaTtopoB
Pa3nM4YHOro UCMOSHEHMA C YYETOM UX ANaMETpa BbineTa pebep n pacCcTosHuin mexay pebpamu, npumeHe-
HUA cneuunanbHbIX pasHOHaNPaBneHHbIX COOPHUKOB 3arpA3HEeHUs HACTOALUMM CTaHAApTOM.

Hacrosiuii cTaHgapT He paccMaTpuBaloT BIUSIHUSI CHEra, NbJla UMK BbICOThI HAA4 YPOBHEM MOPS Ha
3arpsisHeHne M3onsaTopoB. HeCMOTps Ha TO, UTO 3Ta Tema ykasaHa B AoKyMeHTax [1], [4], umetowmecs 3Ha-
HUA KpaiiHe orpaHnyeHbl U NPaKTUYECKUe pesynbsrarbl CIIULLKOM NPOTUBOPEYNBSI.

Llenbto HacToAiLero ctaHgapTta sIBNSeTcs:

- MOHATb U YCTAHOBUTbL NapaMeTpbl CUCTEMbI, MPUMEHEHUE, 0OOPYAOBAHUE U BNUSHUE SKCNNyaTauu-
OHHbIX 3arpsiI3HEHU Ha NOBEAEHNE U3ONSATOPOB;

- MOHATb U BbIGPaTh COOTBETCTBYIOLLMI NOAXOZ, K NPOEKTUPOBAHNIO KOHCTPYKLMK M30NSITOPA, OCHOBAH-
HbIi Ha AOCTYMHbLIX AAHHBIX, C Y4ETOM BPEMEHU 1 PECYPCOB;

- OXapakTepusoBaTb TUN 3arpA3HEeHUs B KCNyataLumn u onpeaenuTb CTeneHb 3arpasHeHus (C39);

- onpeaenuTe 6a3sUCHYIO HOPMUPOBAHHYIO YAENBLHYIO ANUHY NyTu yTedkn (BHAMY) B 3aBUCMMOCTU OT
C833;

- onpeaenuTb nonpaeku kK BHOMY ¢ yyeTtoMm cneumdmyeckux CBOWCTB (B 0C0BeHHOCTM npoduns pe-
Opa nsonATopa) U3onaATopa, npeanonaraemoro Ans UCNofnb30BaHUsS ero B 9KCnnyarauum Ana 4aHHOro Tuna
CUCTEMBI,

- ONpeaenuTb OTHOCUTESbHbLIE MPEeUMYLLECTBA U HEA0CTaTKN BO3MOXKHbIX PELUEHUI;

- Y4ECTb BO3MOXHOCTb NMPUHATUA «MMOPUAHBIXY PELUEHUA UK NPOUNAKTUHECKUX UBMEPEHNN;

- ecnu Tpebyetca onpefenuTe COOTBETCTBYIOLLME METOAbI UCMbITAHUA W MapameTpbl, YTOOblI NpoBe-
PUTb XapakTEPUCTUKKN BbIOPAHHLIX U30MATOPOB.

MpumevyaHue — Cm. npunoxerue JA.

M3pgaHue oduumanbHoe
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2 HopmatuBHbI€ CCbINKU

B Hacroswem craHgaapTe Ucnosb3oBaHbl HOPMATUBHbLIE CCbINKW Ha CREAYIOLIME MEXTOCYAapCTBEHHbIE
CcTaHaapThbli:

TOCT 721—77 Cucmembl 3511€KMPOCHAbXeHUs, cemu, UCMOYHUKU, npeobpaszosamernu, npueMHUKU
aneKmpoaHepauy. HomuHansHbie HanpsxeHus cebiwe 1000 B

ITOCT 10390—86 3nexkmpoobopydosaHue Ha HanpspkeHue cebiuie 3 kB. MemoOb ucnbimaHuli eHelu-
Hell usonsayuu 6 3a2PsA3HeHHOM COCMOSIHUU

TOCT 27744—88 U3onamopbi, mepmMmuHbi U ornpedeneHus

NMpuMmeyaHune — lNpu NonNb3OBaHUM HACTOSILMM CTAHAAPTOM Lierecoobpa3Ho NpoBepuTh AeHCTBME CChINoY-
HbIX CTaHAapToB B MH(OPMaLMOHHOW cUcTEMe 06LLEro Nonb3oBaHUA — Ha ouumManbHoM caiTe defgepasibHOro areHT-
CTBa MO TEXHUHECKOMY PEryrnpoBaHu1io U METPONIOrMK B ceT MHTEPHET Unu no exerogHoMy WHGOpMaLUOHHOMY yKasa-
Tento «HaunoHarnbHble cTaHAapTbi», KOTOPLIA oNyGrUKoBaH Mo COCTOSHMIO Ha 1 itHBaps TEKyLero roga, U no Boinyckam
eXeMeCcAYHOro UHOPMaLIMOHHOIO yKasaTens «HaluuoHanbHble cTaHaapThi» 3a TeKyLMid rog. ECnn 3amMeHeH CChINoYHLIA
CTaHAapT, Ha KOTOpLIA JaHa HeAaTMpoBaHHas CChlfika, TO PEKOMEHAYETCS UCMONb30BaTh AENCTBYIOLLYIO BEPCUIO 3TOMO
CTaHfjapTa C YY4ETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHEHUIA. Ecriu 3aMeHeH CChINOYHLIA CTaH[apT, Ha KOTOpbLIA
JlaHa AaTupoBaHHasi cchinka, To PEKOMEHAYETCS UCTONb30BaTh BEPCUIO STOTO CTAaHAApTa C yKasaHHLIM Bbille FOfoM YyT-
BepxaeHus (NpuHaTusl). Ecnn nocne yTBepXeHUsl HACTOSLLEro CTaHAapTa B CChINOYHbIA CTaHAApT, HAa KOTOpLIA faHa
JaTupoBaHHasi cchifika, BHECEHO U3MEHEHUe, 3aTparuBatolLee NonoXeHne, Ha KOTOpoe JaHa CChifika, TO 3TO MOMoXeHWe
peKoMeHAyeTcsl NPUMeHsATb 6e3 yyeTa [JaHHOro U3MeHeHUsl. ECrn cCblNoyHbIi cTaHRapT oTMeHeH 6e3 3aMeHbl, To Moro-
XEHWe, B KOTOPOM AlaHa cchlfika Ha HEro, peKoMeHAYeTCA NPUMEHATL B YacTu, He 3aTparusatowei aTy CCbInkKy.

3 TepMMHbI, onpeaeneHus U cokpau,eHUN

3.1 TepmuHbI M onpeaeneHna

B HacToswem pasgene ucnonb3oBaHbl TepMuHbl N0 FOCT 27744, a Takke cneaylowme TepPMUHbI C Co-
OTBETCTBYIOLLUMW ONpeaeneHuAMun:

3.1.1 cTtanpapTHbI TapenbyaTbii usonatTop: Msonaropsl U120B unn U160B Tapens4atoro Tuna (Co-
rnacHo fOCT 276671—88) 06bI4HO UCMONb3YOTCA B rMPNsAHAE OT 7 A0 9 9NEMEHTOB ANS U3MEPEHUsi CTeNneHn
3arpsa3HeHnn B panoHe aKkcnnyarauuu.

3.1.2 cTaHOApPTHbIA ANUMHHOCTEePXHeBON usonaTop: L100 AnMHHOCTEPXXHEBOW U30MATOP C NPOCTbI-
MK pebpamMu, UMEIOLLMMU POBHYIO NMOBEPXHOCTbL CBEPXY U CHU3Y, C MAakCMMAarnbHbLIM YIIIOM HaKroHa pebpa B
avanasoHe oT 14° 00 24° 1 MMHUManNbHbLIM YINMOM HaknoHa pebpa B AnanasoHe ot 8° 40 16°,  MMeloLLMi He
MeHee 14 pebep, ncnonb3yemblii ANA U3MEPEHUS IKCMyaTaLMOHHON CTENEHN 3arpA3HEHUA.

3.1.3 Teno usonaATopa: LieHTpanbHas 4acTb U30nATOpa, OT KOTOPOM OoTX0AAT pebpa.

M punmMmedaHne — MN3BeCTHO TakKke Kak CTBOST UMW MECTO HAaUMEHbLLEro AWaMeTpa U3onATtopa.
3.1.4 peGpa: OTBETBNEHUA OT TENA U3ONATOPA, UCMOMNb3YEMbIE C LIENbIO YBENUYEHUSA ANUHDbI MYTU YTEYKHW.

MpnumMedvaHue — Heckonbko TMNNYHEIX Mpoduneit pebep nokasaHel B pasgene 9.

3.1.5 pnuHa nytu yteuku: Kpatyaiilee paccToaHUe Unn cymma pacCTOsiHMin BAONb NOBEPXHOCTU U30-
NSALMOHHOM YacTu U30NATOpa MeXay SNeMeHTaMu, K KOTOPbIM, NPU HOpManbHOW paboTte, npunoxeHo pabo-
yee HanpskeHue.

M pumedaHune 1— ﬂOBerHOCTb ueMeHTa nan apyroro Hen3onALMoHHOro 3agenoyHoro Mmatepuana He pac-
cMaTpuBaeTcA Kak o6pa3yrou.|,a;| YacTb AJTUHBI NYTU YTEYKU.

MpuMmedaHune 2— Ecnu Ha U3ONUPYHOLLME YACTU M3ONATOPA HANOXEHO BLICOKOOMHOE MOKPLITME, @ UMEHHO:
MonynpoBOAHWKOBOE IMasypHoe, TO 3TV YacTu paccMaTpUBarOTCs B Ka4eCTBe 3 EKTUBHLIX M30NMPYIOLLMX MOBEPXHOCTEH
U paccTOsiHNE BLOMb HUX BKITKOYAETCS B ANMHY MyTU YTEYKU.

3.1.6 HOpMmupoBaHHasA yaenbHaa anuHa nytv yreuku HYAMY: OnuHa nyTu yTeuku, AeneHHasa Ha
OencTByloLlee 3Ha4eHne HanbonbLuero paboyero hasHOro HaNPsHKEHUA CeTu.

MpumeyaHue — Kak npasuno, HYAMY Bblpaxaetca B MM/KB, U 06bl4HO NpuHUMaeTCs 3a MUHUMAarbHOe
3HayeHue.

3.1.7 nmapameTtpsbl npocuna nsonaropa: Habop reomeTpuyeckux napaMeTpos, OKa3biBaOLLMX BANUS-
HWE Ha XapaKTepPUCTUKKU 3arpsa3HEHHON U30NALUN.
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3.1.8 nnorHocTbL coneBbix oTnoxeHuin NMCO: Konuyectso xnopuctoro Hatpusa (NaCl), uckyccteeHHo
HaHEeCEeHHOro Ha NOBEPXHOCTbL U30NATOPa (METANNUYECKNE YaCTU U KOMNOHOBOYHbIE Marepuarbl He y4UTbIBa-
10TCAY), AENEHHOE Ha NIoLLaAb NOBEPXHOCTHU; OOBLIMHO BLIPAKAETCA B MI/CMZ.

3.1.9 a3kBuBanNeHTHaA NIIOTHOCTb CONEBbIX OTNOXeHun 3MCO: KonumuecTtBo XNOPUCTOr0 HaTpus
(NacCl), koTopoe npu pacTBOPEHUN B AeMUHEPANU3OBaHHOW BOAE AAET TAKYIO Xe 06beMHYI0 NPOBOAUMOCTb,
KaK U CHATOEe C 3af1aHHON NOBEPXHOCTU U3ONATOPA ECTECTBEHHOE 3arpsi3HeHue, AieNneHHOe Ha nnowaab no-
BEPXHOCTH; 0BGLIYHO BLIPAXAETCS B MI/CM2.

3.1.10 NNOTHOCTBL HepacTBOPUMBbIX oTnoxeHui MHO: KonnuecTtBo HepacTBOPUMOro ocazaka, CHATO-
ro C onpeaeneHHon NoBepxXHOCTN U3ONATOPA, AeNEHHOE HA BENUYMHY 3TOW NMOBEPXHOCTU; OOLIMHO Bbipaxa-
erca B Mr/cM2.

3.1.11 akBuBaneHTHaa coneHocTb JC: CONEHOCTb CpeAbl NPU UCTILITAHUSAX B CONEHOM TymaHe Co-
rnacHo OCT 10390—86, koTopoe AaeT oauHAKoBOE HambonbLUee 3HaYUeHMe TOKA YTEYKM Ha TaKOM Xe U30-
NATOPE M NPY TAKOM € HANPSHKEHUM, KaK €CTECTBEHHOE 3arpsisHeHne; 0BbIYHO BLIPAXAETCA B KI/MS.

3.1.12 nokasaTenb pPacTBOPUMbIX MbISIEBbIX OTIOXeHU — pacTBopumocTb MPMO: O6vemHasn
NPOBOAUMOCTb 3arpsi3HEHUI, 00bIYHO BbipaXkeHHas B MKCM/CM, COBpaHHbIX YCTPOWCTBOM cOopa NbiNeBbIX OT-
NOXEeHWUN 3a 3aaHHbIN Nepuoa BpeMeHu, NPU pacTBOPEHMM €ro B JaHHOM KONUYECTBE AeMUHEePanu3oBaHHOM
BOAbl.

3.1.13 nokasarenb HepacTBOPUMbIX NbINEBbIX OTIOXeHUN — HepacTBopumocTb MHMO: Macca
HepacTBOPUMBLIX 3arPsASHEHWI, HAKONWUBLLUMXCA HA STANOHHOM 00pas3sLe 3a 3aAaHHbI Neproj BPEMEHH, 00bIu-
HO BbIPAXaETCA B MI.

3.1.14 cTeneHb 3arpA3HeHMA Ha MecTe 3kcnmyaraumm C33: MakcumanbHas u3 BenuyuH JMNCO/
MHO, 3C unu MPIMO/MHNO, 3adukcupoBaHHas 3a 3aaHHbIi NEpPUO BPEMEHM.

3.1.15 knacc 3arpsisHeHuin: Mepa UHTEHCUBHOCTM 3arpsi3HEHUM, OT OYEHb JIETKOI /10 OYEHb CUILHOW,
3aBucsas ot C33.

3.2 CokpalweHus

B HacTosLlem cTaHaapTe UCNOMb30BaHbI CNEAYIOLLME COKPALLEHUS:

YUHMO — ycTporcTBO ANSt MU3MEPEHUS HAaNPAaBMEHHbIX MNbINEBbIX OTNOXEHUN;
MPMNO — nokasarenb pacTBOPUMbIX MbINIEBbIX OTIOXEHNI — PacTBOPUMOCTb;
MHMNO — nokasaTens HEPACTBOPUMBIX NbINEBLIX OTIIOXKEHUA — HEPACTBOPUMOCTb;
C, Dy, — cyxue mecsiupl (ans YUHIO);

3MNCO — 3KBUBANEHTHAsA NIIOTHOCTb CONEBLIX OTNOXEHWUN;

TA Fy — &HK ¢ TymaHom (ana YUHIMO);

ch F; — KoachcbuumeHT popmbil,

HO — HepacTBOpUMbIE OTNOXEHUS;

MHO — NNOTHOCTL HEPaCTBOPUMbIX OTIIOXKEHWNA;

M3 — nokasarens 3arpasHenus (ana YUHMO);

MCO — SDD nnoTHOCTb CONEBbIX OTMNOMXEHWUN;

3C — COneHoCTb Npu UCMbITAHNAX, 9KBUBANEHTHasA COSNIEHOCTU Ha MECTE BKCMnyaTauuu;
C33 — creneHb 3arpsa3HeHus Ha MecTe KCnnyaTauuu;

KM — kpaTKOBpeMEeHHbIE NepeHanpsHKEHUS;

HYOMY — HopMuUpoBaHHAA yaenbHas AnMHa NYTU YTEYKM.

4 Mpepnaraembie noaxoabl K BbIGOPY N30NATOPOB U ONMPEAESIeHNIO UX
pasmepoB

4.1 MpenBapuTenbHble 3amMeYyaHusA

[ns BbiBopa nogxoasLmx M30NATOPOB U3 KAaTanoros C y4eTOM CUCTEMHbIX TPeBOBaHUI U YCIOBUIA OKPY-
»aloLlen cpefibl PEKOMEHAYIOTCA TpU noaxoaa (CM. Hmke 1, 2 1 3 B Tabnuue 1). 3T noaxoabl TaKXKe NoKasaHbl
Ha Brnok-cxeme B npunoxexun JA.

B Tabnuue 1 ykasaHbl HEOOXOAUMBIE UCXOAHbLIE AAHHBIE U PELUEHMs AN Kaxaoro noaxoaa. MNpakTtu-
yeckas NMPUMEHWMOCTb KaXKaoro nogxoda 3aBUCUT OT AOCTYMHOW MHAOPMAaLMK, BPEMEHHbIX 3aTpaT U 9KOHO-
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MUYECKUX YCIOBUM, YKa3aHHbIX B NpoekTe. CTeneHb BEPOATHOCTU TOTO, YTO Obln BbiOpaH NpaBUIbHbIA TUN U
pasmepbl U30NATOPA 3aBUCUT TakKe OT PELLEHUI, NPUHATLIX B NpoLecce Bbibopa. MNpegnonaraercs, 4To ecnu
ObIn BbIOPaH «KOPOTKWUI» MYyTh, TO B pe3yNnbTare 3T0 NPUBEAET K CO34aHUI0 U30NALMK C BONbLUMM 3anacomM, no
CPaBHEHUIO C TeMM CIy4asiMu, KOrga MOXKHO JOMYyCTUTb PUCK NOBPEXAEHUA U30MNALUM B SKCNyaTauuu.

B 0eACTBUTENBHOCTU XapaKTepPUCTUKN 3arpA3HEHHON M30NSaUMK ONpeaensitoTCa CNOXHbIMWU U AUHAMU-
YECKUMMU B3aMMOAENCTBUSIMU MEXIY OKPY>KaloLLen cpeaon u n3onAatopoM. B npunoxenun B paercs kparkoe
onucaHue mexaHusMa popMupoBaHus paspsaga BAOMNb 3arpsa3HEHHON NOBEPXHOCTU U30NATOpPA.

4.2 Mopxop 1

B noaxoae 1 Takoe B3auMOAENCTBUE NPEACTABNEHO AN BO3AYLLUHbIX TMHUIA SNEKTponepeaaym unu noj-
CTaHUUI, U MOXET ObITb TAKXKE UCMONb30BAHO ANS UCTbITATENbHLIX CTEH/10B.

4.3 Mopxon 2

B noaxope 2 9Tu B3aUMOAEWCTBUS HE MOTYT ObITb B NOMHONW Mepe yuTeHbl Npu nabopaTopHbIX UCTbITA-
HUSIX, HanpumMep, NpU UCMbITaHUAX, YKkadaHHbiX B FOCT 10390—86.

4.4 Mopxon 3

B nonHoii mepe aTn B3auMoaenCTBUA MOryT ObITb YYTEHLI NPU UCMONbL30BaHMKU NoAXoAa 3 NMyTeM BBe-
AeHna nonpaBoyHbIX KoadduumenTos. MNpu BeIGOpE pasmepoB U30ONATOPOB NOAXoA 3 ABNSAETCA NPOCTbIM U
AeLueBbiM, HO MOXET NMPUBECTU K HEAOOLEHKE CTENEHU 3arpA3HEHUS UM K MEHEE IKOHOMUYHOMY PELLEHUIO
6narogapsi M3anuLIHUM pasmepam. MonHble 3aTpaTthl, yYUTbIBAIOLIME BCE NpeabsBnsieMble TpeboBaHus, cne-
[yeT OLeHMBaTb C MPUMEHEHUEM BCeX TPex Noaxoaos. Ecnu obcTosTenbCTBa NO3BONSIOT, CeAyeT UCNONb30-
BaThb noaxoabl 1 n 2.

B ykasaHHbIX TpeX noaxoaax 3anoxxeHsl cneayiowme ycrnoBus no BpEMEHHbIM 3arpaTam:

- Ina HakonneHua onbiTa akcnnyatauuu (noaxoa 1) Heo6xoaum Nepuoa YCNELLHOM JKCnyaTauum u3o-
NATOPOB B TEYEHWE OT NATU A0 AECATU NET. ITOT NEPUOA MOXET BbITb GOSLUNM UM MEHBLUMM B 3aBUCUMOCTH
OT YacTOTbl U UHTEHCMBHOCTM KIIMMATUYECKUX BO3AENCTBUN U 3arpa3HEHUN.

- [InsA HaKkonMneHus onbiTa Ha UCTbITATENbHLIX CTeHAAX (N0axoa 1) B Ka4eCTBE TUNMUYHOM MOXHO yKa3aTb
ANUTENBHOCTb OT ABYX A0 MATU NeT. 3TOT nepuoa MOXeT ObiTb 6ONbLUMM UM MEHLLLMM B 3aBUCUMOCTU OT
npouenypbl U MAHTEHCUBHOCTU NPOBEAEHUSA UCTILITAHUN.

- InA n3amepeHus cteneHn 3arpsisHeHnin B akennyartaumm (noaxoabl 2 u 3) HE06XOAMMO HE MEHEEe OAHO-
ro roga (cm. 8.2).

- [INA oueHKK CTeneHu 3arpasHeHuin B akcnnyatauuu (noaxoael 2 u 3) Heo6xoauMOo U3dyyatb Knumat U
OKPY>KaIoLLYIO cpeay, MAeHTUdMLMPOBaTh M aHaNM3MPOBaTh UCTOMHUKK 3arpsasHeHWin. Takas oLeHka He aBns-
€TCH KpaTKOBPEeMEHHbIM NPOLIECCOM W BbINOSHAETCS B TEHEHME HECKONbKUX HEAENb UM MECSILIEB.

- [ina nabopatopHbIX UCNbITaHUii (Noaxoa 2) HeobxoaMMO BpEMA NOpsAKa Heernb UM MeCcsUEeB, B 3a-
BUCUMOCTM OT TUNAa U MacLUTaboB UCMbITAHUN,

Hwxe npusenena 6onee noapobHasi MHpOpMAaLMA O CUCTEMHbIX TPEGOBAHMAX, OKPYXAIOLLEN cpeae u
onpeaeneHun CTENEHU 3arpsi3HEHUA B 3KCTyaTauuu.

Mpumep BONPOCHMKA, KOTOPbIA MOXET BbITb MCMNONL30BAH B NoaxoAe 1, 4NA NONyYeHUs AaHHbIX OnbITa
9Kcnnyarauum Ha AenNCTBYIOLWEN NMHUM UK NOACTaHLMMW, NPUBEAEH B NPUMOXKEHUM H.

PykoBOACTBO N0 MCMOMb30BAHUIO PE3YNLTAaTOB NabopaToOPHLIX UCMLITAHWIA NPY NOAXOAE 2, B OCHOBHOM,
npusegeHo B NpunoxeHun F. [leTepMUHUCTCKMIA U CTaTUCTUYECKUI A METOALI NPUEMNEMb! AN NPUHATUS CO-
OTBETCTBYIOLLMX PELLEHUI NO BbIOOPY M3ONATOPOB, OCHOBAHHLIE HA AAHHBIX MO CTENEHN 3arpA3HEHUSA B BKC-
nnyarauuu u pesynsratax nabopaTopHbIX UCMbITAHWIA; KpaTKOe ONucCaHue 3TUX ABYX METOA 0B NpeacTaBneHo
B NpunoxeHunu G.

Onsa noaxoaa 3 Tpe6oBaHus No BbIGOPY MUHUMATBHOM HOPMUPOBAHHOW YAEMbHOW ANUHbI NYTU YTEYKN U
MonpaBoYHbIX KOIMDULMEHTOB NPUBEAEHLI B COOTBETCTBYIOLLMX YACTAX HACTOALLEH nybnukaumu.
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Ta6nwuya 1— Tpu nogxoaa K BbIOOpY U30NSATOPOB U OMNpeAeneHuto Ux pasmepos

HEAOCTATOMHON OLEHKU CTEMEHW 3arpasHeHus B
aKcnnyaTauMn B NPeanonoXeHUU Wunu orpaHu-
YEHUN, BO3HMKAIOLMX NPKU NaBopaTOPHLIX MCMbI-
TaHUsX

dakTOphI Moaxop 1 Moaxoa 2 Moaxopn 3
BblGopa (Mcnonb3oBaHue onbiTa IKCrUyaTaLym) (U3MepeHuna n ncnbiTaHua) (NamepeHuna n paspaboTka)
Mertog - Micnonb3oBaHue WMEIOLLErocs OMbiTa, Hako- | - MaMepeHUsa unu oueHka cTeneHu 3arpasHeHnsa B | - U3MepeHuns unu oueHka cTteneHu sarpasHeHus
NAEeHHOro B NONMEBLIX YCNOBUAX UMM Ha UCNLI- | 3KCnnyaTauun B 3KCcnnyatauuu
TaTenbHbIX CTEHAax MpW ofuMHaKkoBbIX, 6nU3kux | - Buelbop BapnaHTa U3onsaTopa B COOTBETCTBUM C | - Mcnonb3oBaHue 3Tol UHOpMaLun Ans Bbl-
UMK CXOfHBIX YCMNOBUAX U3NOXEHHBIMU HUXE peKoMeHAauusaMn OTHocu- | 6opa Tuna U pa3MepoB U3ONSATOPOB B COOTBET-
TeNbHO ero NPOUNA U ANUHLI NYTU YTEUKN CTBUMN C U3NOXEHHLIMU HWXE peKoMeHAauuaMu
- BuiGop noaxogawmx nabopaTopHbiX UCNBITAHWA | OTHOCUTENBHO ero NPodKUNA 1 ANWUHLI NYTU yTeu-
1 KpUTEPUEB OLIEHKN K1
- MNoaTBepxaeHne BoiGopa nsonaTopa UNKU oTkas
OT Hero
WcxopHele | - CucTeMHble Tpebosanus - CucteMHble TpeboBaHuA - CuctemHble TpeboBaHUA
AaHHble -YcrnoBus okpyxaroLlei cpefbl - Ycnosus okpyxaroLein cpegbl - YcnoBus okpyxaroLeil cpefbl
- MapameTphbl n3onaTopa - MapameTpbl nzonsaTopa - MapameTpbl n3onsaTopa
- TexHW4ecKue xapakTepucTuKu - Umerownecs pecypcel U Bpema - UmetoLimecsa pecypchl U BpeMs
MpuHATWE | YooBneTBOPAET N NpebssnsaeMbiM TpeboBa- | UMeeTca nu focTaTtodHoe BpeMa AN usmepeHns | MiMeerca nu focrtatodHoe Bpems AN usMmepe-
peLueHun HWSAM CYLLeCTBYIOLL@A U3OMALMS U BOSMOXHO NN | CTENEeHU 3arpsA3sHeHns B aKCnnyatauuun? HUA cTeneHU 3arpasHeHus B aKcnnyaTauumu?
Ucnonb3oBaTh ee ANA TakuxX e U30NALNOHHBIX
KOHCTPYKLMIA?
OA HET DA HET OA HET
WenonbsoBaTb WUcnonb3oBaTk Apyryto u3o- | BeinonHWTe U3mepe- BbINONHUTE OLeHKY BbINONHUTL U3Mepe- BbINONHUTL OUEHKy
Takyo e 13o- NAUNOHHYIO KOHCTPYKUUIO, HUA HUA
NALNOHHYIO Marepuarel i pasmepel. -Tun 3arpasHeHus onpegensetr HeobxoAuMble
KORCTPYKLIO Vicnon30BaTb onkiT ake- MeToAbl NpoBeaeHUA NabopaTopHLIX UCNBITAHUNA
nnyarauum AnA Npeasapu- - CTeneHb 3arpaAsHEHNa B aKCniyaTauuu onpefe-
TEnbHOrO BbIGopa HoBoro NAeT UcnbITaTeNbHbIe BEMUYNHBI
pelleHus unu pasmepoB
Mpouecc -Mpu HeobxoaMMocTM wucnonb3oBaTb NpuBe- | - BeibpaTe Npegnonaraemelit BapuaHT usonsAtopa | - Ucnonb3oBaTb TURN 3arpsAsHeHUs W KnuMaTtu-
BbiGopa AEHHOE HWXe PYKOBOACTBO Mo BbIGOpy ANuHbI | - McnbiTaTb ero, ecnu rpasepaspsgHble xapakte- | Yeckue ycnosusa ana seibopa nogxoaaLwwux npo-
nyTW yTeuku v npoduna Ans afanTUpoBaHWUA | PUCTUKN ANSA HEro OTCYTCTBYIOT dunein B COOTBETCTBUM C NPUBEAEHHLIM HUXE
napameTpoB CyLLECTBYIOLLEH U30MsuMKn K HoBO- | - Mpu HeobxoanMMocTu ckoppekTupoBaTh Bblbop / | pykoBogcTBOM
My BbIGOpPY B COOTBETCTBUM C NOAXOAOM 2 UnK 3 | pa3Mepbl B COOTBETCTBUU C pesynbraTamu Uchbl- | - Mcnonb3oBaTh ypoBEHb 3arps3HEHUS U nornpa-
TaHWi BOYHbIE KOSPULMEHTHI ANA onpefeneHunst npo-
¢uns, seibopa matepuanos U paaMepoB B COOT-
BETCTBUM C NPUBEAEHHBIM HUXE PYKOBOACTBOM
Hapex- - Beibop ¢ xopolueit HageXHOCTbo - Buibop ¢ HafexXHOCTbIO, U3MEHALWEWeA B 3a- | - BO3MOXHOCTL Bbibopa M3NMUWHUX UNU Hepo-
HOCTb BUCMMOCTU OT BEMUYWUHBI NOTPELIHOCTU W/MNKW | CTaTOYHBLIX pa3MepoB MO CPaBHEHUIO C NOAXOAa-

MU 1 unu 2.

- Bribop ¢ HagexHOCTBIO, 3MEHALWENCA B 3a-
BUCUMOCTM OT BENUYMHBLI MOrPELIHOCTU U/unu
HEeA0CTaTOYHON OLEHKU CTEeNEHU 3arpasHeHus B
3KcnnyaraumMm U OT NPaBUNBbHOCTU BbIOPaHHBLIX
nonpaBoYHbIX KO3hhULneHTOB

$102—G€.99 d 1001
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5 UcxogHble aaHHble Ans BbiIoOpa U3ONATOPOB U onpeaerieHua UX pasmepos

BbiGOp U30n1ATOPOB HAPYXKHOTO UCMOSMHEHUA U UX PA3MEPOB ABMSETCS CIIOXHbLIM MPOLECCOM; AN Nony-
YEHWSA YCMELLUHOTO pe3ynbrara Heo6XxoaMMo NPUHMMATL BO BHMMaHUe GonbLuoe uncno napametpos. Mpu 3a-
OAHHOW MECTHOCTM 3KCAyaTauumM unm roToBOM NPOeKTe UCXOAHBIE AAHHbIE AENATCA HA TPU KaTeropuu:

CuctemMHble TpeGoBaHuA, YCNOBUA OKpYXaloLWen cpeabl HA MecTe aKcniyaTtauum u napameTpbl U3o-
naropa no karanoram usrotosutenen. Kaxaas us aTux Tpex Kateropuin BKIIIOYAET HECKONbKO MapameTpos,

NpeacTaBneHHbIX B Tabnuue 2. 3T napameTpbl ONUCaHbLI B NOCNEAYIOLMX pasaernax.

Ta6nuya 2 — McxogHble AaHHble ANS BbIGOpa U30NATOPOB U ONpefereHnst UX pasmMepoB

CucrtemHble TpebosaHua

YcnoBus okpyxatoLLei cpeabl

MapameTpbl U3onsTopa

Tun cucrembl

Tun 1 ypoBeHb 3arpA3HeHns

CTpOVITe.I'I bHaA BbICOTa

MakcumaneHoe pabodvee Hanpsxke- | Joxab, TyMaH, poca,... CHer U nep Tun

HUe Ha usonauuu

MapameTpbl KoopaMHaLuu usonauun | Betep, wTopm Matepuan
Temnepatypa, BRaxXHOCTb Mpodunb

Tpe6oeava K UCNONMHEHUIO

BbicoTa pacronoxeHua Hag ypOBHEM
Mops

Anuna nyTu yTeyku

M3onsaumnoHHble paccTosHus, ucnonb- | MposoBasd W celicMuveckas akTtue- | [uameTpel
3yemasi reoMeTpusi, pasmephl HOCTb
BaHpanuam, Bosgeiicteue co ctopo- | Anuna ayru

Hbl 2KMBOTHbIX

Cuctema TexHUYECKOro OGCJ'Iy)KI/IBa— Buonorundeckasi akTMBHOCTb

HUA N peMOHTa

MexaHuyeckue U aneKTpUleckue xa-
paKTepUCTUKM

6 CuctemHble TpeboBaHUs

Mpu BbIGOpE U30MSTOPOB HAPYXXHOTO UCMOMHEHUSA U UX PA3MEPOB AO0MKHbI BbiTh NPUHATLI BO BHUMAHKUe
cUcTeMHble TpeboBaHus. Cnegyolue napaMeTpbl MOFYT OKa3aTh CyLIECTBEHHOE BRMSAHME HA pa3Mepbl U30-
naTopa U NosToMy 10IkHbI ObITh YUTEHbI B 0053aTENBHOM MOPsIAKE.

6.1 Tun cucTembl (nepeMeHHOro UIu NOCTOSIHHOIO TOKA)

M3 onbiTa akcnnyataumm U pe3ynsTaTtos J1abopaTopHbIX UCMbITAHUIA XOPOLLIO U3BECTHO, YTO NPU OAMHA-
KOBbIX YCMOBUAX 3arpsi3HEHUS] U30MNSTOPbI, NPeAHa3HaYeHHble ANns paboThl B CUCTEMAX MOCTOAHHONO TOKa,
Z0JDKHbI 06rnagatb HeCKONbKO BonbLuei ANUHON NYTU YTEUKK, YEM U3ONSATOPLI, UCTMOMNb3yEMbIE B CETSAX Nnepe-
MEHHOr0 TOKa.

6.2 MakcumanbHoe pabouyee HanpsKeHUe HA U3ONALUN

Kak npasuno, cuctembl NepeMEHHOIO TOKa XapaKTepu3yloTCcsl MakcuMarnbHbIM pabounmM NMUHENRHBIM Ha-
npsbrkeHmem oGopyaosanus Uy, (cm. FOCT 721-77).
M3onaumsa OTHOCUTENbHO 3EMAN HAaXOAUTCA NOA BO3[€MCTBUEM HANPSHKEHUS

U pp. = Un/\3.

MU3onatopsl, BKMIOYEHHbIE MexAy hazamu, UCNLITLIBAIOT BO3AEHCTBUE HaubonbLuero paboyero nuHen-
HOTO HarnpsHkeHus UH_p_n_ = U,
[N cucTem NoCTOSAHHOrO ToKa, MakcumarnbHoe pabouee HanpsbkeHUs 0ObIYHO PABHO MaKCUMaNbHOMY
paboyeMy HanpsHKEHUIO OTHOCUTENBLHO 3eMnu. B cnyyae cMelLaHHOro HanpshkeHMA Heo6GXxoaUMO UCMONb30-

BaThb [IEACTBYIOLLEE 3HAYEHUE HANPSHKEHUA.

6.3 MepeHanpsxeHun

BnusHue nepexoAHbIX NEPEHANPSHKEHNH HE CNEAYET YUNTLIBAThL U3-3a MX MaNON ANUTENbHOCTMU.
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KpatkoBpeMeHHble nepeHanpsixeHua (KM) mMoryT BO3HUKaTL Npu BHE3aNnHOM cOpoce Harpysku reHepa-
TOPOB W JIMHUIA UK OAHOA3HbIX KOPOTKUX 3aMblKaHWUI Ha 3€MMIO, UMM Henb3sl NpeHedpeyb.

MpumeyvyaHune — OnuTtenbHocTb KN 3aBUCUT OT CTPYKTYPbLI CUCTEMBI U MOXET AOCTUraThb nonyyaca u gaxe 6o-
fiee B cUCTeMax ¢ U30NUPOBaHHOW HelTpanbio. Bnuaxnue anutensHoctn BosaeicTsus K n ogHOBpEMEHHO BEPOATHOCTH
WX NOSIBIIEHUST Ha XapaKTepUCTUKN 3arpasHeHHOR M3onsauMmn MoryT 6bITb paccMoTpeHbl. MHdopMaLmsi no aToMy Bonpocy
U APYrUM pUCKaM, TAKUM Kak BKIIOMEHME Ha XONoCcTon xod, usnoxeHa B [1].

6.4 3agaHHble TPeGOBaHUA K UCNOSTHEHUIO

MpoaonbHas U3onsAuWs, UCNONb3yeMasi ANt CUHXPOHU3ALMK, MOXET NOABEPraTbCsl BO34ENCTBUIO Nepe-
HanpskeHun, B 2,5 pasa npeBbILLaoLWMX PasHOe HanpsXKeHUe.

HekoTopble noTpebuTenu TpebytoT YCTaHOBMNEHMSI YPOBHSI U30MSILUM HAPYXKHOTO UCTIONHEHUS C YYETOM
TpeboBaHuii HagexHocTu, ynobcTea 06GCny>KMBaHUA U AOCTYNHOCTU. TpeboBaHMA HAAEXHOCTU MOTYT ObiTb
chHOPMYynMpPOBaHbI, HANPUMEP, KaKk MakCMarnksHOe YUCNO NEPEKPLITUIA MO NOBEPXHOCTM 3arpsisHEHHOW U30Ns-
UMM Ha OAHY noAcCTaHuMIo, unn Ha 100 KM NMMHUKM BNeKTponepeaayn 3a 3alaHHoe Bpems. Takue TpeGoBaHua
TakKKe MOryT BKNOYaTh MakCUManbHOe BPeMsi BOCCTAHOBMEHUS MOCHNE NEPEKPbLITHUS.

B nononHeHuWe Kk onpeaeneHuio pasMepoB U3ONATOPa, UCXOASl U3 YCIOBUIA IKCnnyaTauum, 3agaHHble
TpeboBaHusa MOTryT CTaTb (PakTOPOM, ONpPeAEensioWMM NnapaMeTpbl U3onsarTopa.

6.5 M3onAunoHHbIE PpacCTOAHUA, UCNOSNb3yeMas reoMeTpus, pasmepbl

MOXXHO BbIAENMUTE HECKOMNbKO Crydaes, koraa TpebyoTcs cneymanbHble peLieHus no Beibopy TUNOB U30-
NATOPOB U UX PA3MEPOB.

Hanpumep:

- KOMNAKTHbIE NIMHUU U MOACTaHLUUMK;

- HEOObIYHOE MONOXEHUEe U3oNATOpPA;

- HEOObIYHAsA KOHCTPYKLIMS ONOp M NOACTaHUUN;

- U30NMPOBAaHHbIE NPOBOAA;

- IMHWM UK NOACTAHLMU G HU3KUM BU3yarbHbIM 0630pOM.

7 YcnoBus okpyxatouien cpebl

7.1 OnpegeneHue TUNa 3arpA3HeHUA

CyLLUeCTBYIOT B OCHOBHbIX TUMA 3arpsi3HEHUsT U30MATOPOB, KOTOPbIE MOTYT NPUMBECTU K UX NEPEKPbITHUIO:

Tun A: TBepAble 3arpA3HEHUs1 C HEPacTBOPUMON KOMMNOHEHTON, 0CeaaloLe Ha NOBEPXHOCTN U30NATO-
pa. Mpu yBna)kHeHun 3Tu 3arpsisHeHNs enaloTcs NPOBOAALLIMMU. STOT TUN 3arpA3HEHUIA Ny4Lle BCEro xapak-
Tepusyercs namepernmamm SrCO/MHO n NPMO/MHMNO.

Tun B: Koraa >xufkue anekTponuTekl BbINaaatoT Ha MOBEPXHOCTU U3ONATOPA C OMEHb MarnbiM COAePXKaHuU-
€M HepacTBOPUMOWN KOMMOHEHTbI UMW NPU €€ OTCYTCTBUMW. STOT TUN 3arpPsASHEHUIA NyyLle BCEro Xxapakrepusy-
€TCA U3MEePEHNAMN NPOBOAUMOCTU UM TOKA YTEYKM.

MoryT BO3HUKaTb TakkKe KOMOMHaLKUM yKa3aHHbIX ABYX TUMNOB.

B npunoxeHun A COAEPKUTCA KPaTKOE ONUCaHNe MEXaHU3MOB NEPEKPLITUI NPU 3arpAsHeHusX Tuna A u B.

7.1.1 3arpsisHeHus Tuna A

3arpasHeHus Tuna A valle BCero CBA3aHbl C KOHTUHEHTaNbHbLIMK 06nacTamm, NyCTbIHAMKU UNK obnacTs-
MM C NPOMBILLNEHHbIMU 3arpA3HEeHUAMU (CM. N. 7.2). 3arpsasHeHns Tuna A MOTyT Talkke BO3HWUKATb B NpUOpex-
HbIX panoHax B TOM cny4vae, korga o6pasyeTcs Cyxoii Croi COnu, KOTOPbIN BbICTPO YBNAXHAETCA NPU TyMaHe,
poce 1 MopocsaLLeM foxge. 3arpsasHeHns Tuna A UMeroT Be OCHOBHbIX KOMMOHEHTbI, @ UMEHHO pacTBOPUMbIE
3arpsAsHeHns, npuHuMarowme opMy NpPOBOAALLErO CMOA Ha NOBEPXHOCTU NPU YBNAXHEHWUU, U HEPACTBOPU-
Mble 3arpssHeHus, obpasyowme Croi Ans pacTBOPUMBbIX 3arpAsHEHU. OHM ONUCAHbI HUXKE:

- PactBOpuMbIE 3arpA3HEHUS:

Pactsopumble 3arpsa3HeHus NoapasaensioTcs Ha CUNbHO pacTBOPUMBIE COMKU (TO €CTb COMK, KOTopble
ObICTPO PAaCTBOPAIOTCA B BOAE) U criabopacTBOpUMbIE COnNK (TO ECTbL COMNMU, NIIOX0 pacTeopsiowmecs). PacTeo-
pumMble 3arpasHenus onpeaensiorca AMNCO B Mr/cM2.

- Hepacreopumble 3arpsisHeHUs:

Mpumepamn HepacTBOPUMBIX 3arpsi3HEHUIn ABNAIOTCA NECOK, Mbifb, [MKHA, Macno u T. n. Hepacrteopu-
MbI€ 3arpsasHeHust onpeaensiotcsi NMHO B Mr/cm2.
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MpumevyaHune — BnusHue pacTBOPUMOCTHU COMEN Ha BbigepXKUBaAeMOe Hanpsx)XeHWe 3arpasHEHHOW 13onaLmm
He paccMaTpuBaeTCs B HaCTOsLLEM TeXHUYECKOM TpeBoBaHWM M B HacTosllee BPeMS HaxOAWUTCS B CTaguu obeyxae-
HUA. AHanornuHbiM o6pasoM He paccMaTpUBaETCs BUSHWE HepacTBOPUMBIX 3arpssHeHwit. Kpome Toro, HepacTBopu-
Mas KOMMNOHEHTa MOXET cofiepXaTh NPoBOASLLYI paKLmMio (Hanpumep, 3arpasHeHne ¢ MeTanM4eckumM NPoBoAALLMMM
vactuyamu).

B [1] npuBeaeHo GonbLue MHpopMaLMKN OTHOCUTENBHO BIIUSIHUA MaTepuana 3arpsis3HeHus.

7.1.2 3arpsisHeHus Tuna B

3arpasHeHua Tuna B vawe scero ceasaHbl C paioHaMu MOPCKOTo nNobepexbs, rae ConeHas Boaa unm
NPOBOAALLMIA TYMaH 0CEAAloT Ha NOBEPXHOCTU U3onNATopa. [ pyrumu UCTOUHMKaMK 3arpasHeHuii Tuna B saens-
I0TCA, HanNpUMep, BbIBETPUBAHWE NOYBbI, XUMUYECKUE BLIOPOCHI M KUCMIOTHBIE OXKAW.

7.2 OCHOBHbIE TUMNbI OKpYyXalouen cpeabl

B Hacrosien nybnukauum okpy>xaioLias cpega onucaHa nATbio CreaylowmMMm TunamMu. 3Ti Tunbl onu-
CbIBAIOT TUNWYHLIE 3arPASHEHUA B AAHHOM paioHe. Mpumepbl TMMOB 3arpAsHeHuit (A unu B cornacHo 7.1)
npuseneHsl B Tekcre. Ha npakTuke OCHOBHas 4acTb 3arpssHeHuii obpasoBaHa Gonee, 4em OAHWUM TUNOM,
Hanpumep, 06nacTsAMn MOPCKOro NoGepexbsl C NeCHaHbIMU MASHKAMU; B TAKUX CAyYasX BaXXHO ONpeaenuTh,
KOTOpbIW TUN 3arpsAsHeHuna (A unu B) aensetca npeobnaaaiowmm.

- Tun obnactu «lMycTbiHA»

310 obnactu, xapakTepudyemble necyaHbIMM NOYBaMU C ASIUTENbHLIM NEPUOAOM 3acyxu. Tu obna-
CTW MOTYT ObITb MPOTSXKEHHBIMU. 3arpsA3HEHUST B 3TUX MECTHOCTSIX 0ObIMHO coaepXaT MeANEHHO pacTBops-
IOLLMECS COMM C BbICOKUM ypoBHeM MHO (A). N3onATopbl 3arpsasHAIOTCS, mMaBHbiM 06pasom, npu o6ayBaHum
BeTpOM. EcTecTBeHHas 04ncTKa ocyLecTBnseTcs nubo BO BpeMsl peakux Aoxaen, nubo «neckoCTpynHbIM»
cnocobomM npu cunbHOM BeTpe. PeakocTb Aoxael npu AaHHOM TUne 3arpsA3HeHus (MeaneHHO pacTBOPSIOLLU-
€Csl CoMnun) AenaroT eCTECTBEHHYIO O4UCTKY ManoadydexkTuHoi. Kputuueckoe yBnaxxHeHue, cosgaiowee puck
nepeKpbITUA, BO3HUKAET OTHOCUTENLHO YacTo Npu BbiNaAEHUM POChI HA U3OMATOPAX.

- Tun obnactu «lMobepexse»

OT1n obnactu 06bI4HO NPUMbBIKAIOT HENOCPEACTBEHHO K NOBGEpeXbi0, OAHAKO B HEKOTOPLIX Cny4Yasx, B
3aBMCKUMOCTM OT Tonorpadpum, NPOCTUPAIOTCA Ha paccTosiHme Ao 50 kM Brny6b MaTepuka. 3arpsisHeHue ocax-
[aeTcs Ha U3onATOopax, B OCHOBHOM, NPU pacnblfieHnmn, BETPE u TymaHe. ObpazoBaHue 3arpsi3HeHUs! NPOUC-
XOAMT, Kak npasumno, 6bICTPO, 0COBEHHO B YCNOBUAX NPOBOAALLErO TymaHa (Tun B). B TeueHue ANUTENbLHOIO
BPEMEHW BO3MOXHO Takke 0OpasoBaHue 3arpss3HeHMs YacTuuamMm, NepeHoCMMbIMU BETPOM, FAE CroW 3arpss-
HEeHWN Ha M3oNATopax COCTOMT M3 ObICTPOPACTBOPUMBIX COSNIEN C HU3KUM YPOBHEM COAEPKAHUS UHEPTHOW
KOMMOHEHTbI (TUn A), KOTOpas 3aBUCUT OT aAre3nmn K NOBEPXHOCTU. EcTecTBeHHasa o4uCTKa U30NSATOPOB O0bIY-
HO 3Y(PEKTMBHA, NOCKOMBKY 3arpPA3HEHUst COCTOSAT, MMaBHbIM 06pa3oM, U3 XOPOLLO pacTBOPUMbIX CONEN.

- Tun «MpomMblILLNEHHbIE» 06nacTu

370 0bnactu, HaxoAsLWMECs B HEMOCPEACTBEHHON BIIM30CTU OT UCTOYHUKOB MPOMBILLFIEHHBIX 3arpss-
HEeHWIN, KOTOPbIE MOTYT BO3JENCTBOBATb TOJILKO HA Marioe YMCIo yCTaHOBOK. 3arpsi3HEHUst MOTYT coaepXaTb
BbICOKO NPOBOASALLME HACTULbl — TakWe, HanpuMep, Kak yrofb, MeTannuyeckasi nbiflb — UMM pacTBOPEHHbIE
rasbl — Takue, kak NOx, SOx, (tun B) — unum MeaneHHo pacTBOPSAIOLUMECS 3arpsi3HEHUS — KakK LIEMEHT, TMnc
(tun A). Cnon 3arpasHeHnin MOXeT obnagatb CpeaHUM UK BbICOKUM COAEPXKaHMEM UHEPTHOW KOMMNOHEHTbI
(cpepHuin unu Beicokuii (MHO) (tun A). 3PPEKTUBHOCTL €CTECTBEHHON OYUCTKU B NMPOMBILLIIEHHbIX 06nacTax
MOXET OYEHb CUIIbHO 3aBUCETb OT TUNA 3arpsAsHEeHUA. YacTo 3arpAsHEeHUAMU SBMAIOTCH TSHKENbIe YacTULbI,
ocejatoLine Ha ropu3oHTanbHOW NOBEPXHOCTU U30NSATOPOB.

- Tun «CenbCcKOX03aiCTBEHHbIE» 06nacTu

3710 o6nacTu, pacnonoXeHHble B 30HE CENbCKOXO3SAMCTBEHHON AesiTenbHoCcTU. OBbIMHO 3T0 o6nactu
naxotbl (TUN A) unu NOnMMBHOIO 3emneaenua (tun B). Crnoi 3arpsisHEHUs1 HA U3ONSATOPaX COCTOUT, MAaBHbLIM
06pa3om, u3 6bICTPO UNKU MeANEHHO PAaCTBOPUMBIX COMNEN, TaKMX, KaK XMMUKATbI, MTUYKUIA NOMET, NN CONen,
npucyTcTeylolmx B noyse. Croi sarpasHeHus oObiMHO obnagaer CpeaHUM UMK BbICOKMM COAEPKAHMEM
MHEPTHOI KOMMOHEHTHI (cpeaHuit unu sbicokuii MHO). EcTecTBeHHAst OMUCTKA U30NSATOPOB MOXET BbITb Ypes-
BblHaNHO 3PPEKTUBHON B 3aBUCUMOCTU OT TUNA OTNOXEHUIA. YacTo 3arpsisHEHUsSIMU SIBNSIIOTCA TSHXEenble Ya-
CTULbI, OCeAaloLLME HA TOPU3OHTANLHOW NOBEPXHOCTU U3ONSATOPOB, OAHAKO 3TO MOXKET ObITb U NEPEHOCUMOe
BETPOM 3arpsi3HeHue.

- Tun «BHyTpumarepukoBbie» obnactu

370 06MaCTU C HU3KUM YPOBHEM 3arpA3HEHUI U NETKO ONpeaenseMbIM1M UCTOYHUKAMM 3arpA3HEeHWiA.
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7.3 CreneHb 3arpAsHeHuUA

CreneHb 3arpAas3HeHust n3MepseTca Ha MecTe akcnnyartaummn (Hanpumep, ¢ NOMOLLLIO COOPHUKOB OTMO-
>KEHUI, MOAENEN U3ONATOPOB, U3MEPEHUSA TOKA U T. M.) U OObLIYHO BbIPAXaEeTCa Yepes:

— 3rCO u MHO anga 3arpasHeHun Tuna A,

— MOBEPXHOCTHYIO NPOBOAMMOCTb ANA 3arpa3HeHun Tuna B.

MpuMmeyvyaHUe — BHekoTopbix criydasx usmepenns SMNCO MoryT GbITb UCNONb30BaHbI A1 3arpsa3HeHwWid Tuna B.

CTteneHb 3arps3HEHMA Npu NPOBEAEHUW UCMILITAHWUI B YCMOBUSX UCKYCCTBEHHOIO 3arpsi3HEHMS 0ObIYHO
BbIpaXaeTca yepes:

— 3lNCO n NMHO — npu meTogax UCNbITaHU C HAHECEHWEM TBEPAOIO CI0S 3arpA3HEHNN;

— ConeHocTb TyMaHa (kr/M3) — npu MeToaax UCMbLITaHUl B CONEHOM TYMaHe.

8 CrteneHb 3arpsi3HeHUA Ha mecTe akcnnyatauum (C3J)

8.1 OueHKa cTeneHu 3arpsisSHEHUA Ha MecTe 3KCnslyaTauuu

C33 — 310 MakcumMansHasa BenuuuHa(bl) nubo IArNCO n NMHO (B cnyyae Tapenb4aTbiX U LUTbIPEBbIX
n30nATopoB, cpenHaa senuyuHa SMCOMHO ana BepxHEW U HWXKHEN NOBEPXHOCTEW), nNubo n3 C33, unu
MPMO u MHMO, u3aMepeHHbIe COrnacHo METoAaM, U3NOXKEHHbIM B HACTOALLUMX TeXHUYECKUX TpeBoBaHUAX U
3aperncTpMpoBaHHbIM B TEYEHUE 334aHHOIO NEproaa BPeMeHH, TO eCTb 3a OAWH rog unu Gonee neT, u Yyepes
onpeaeneHHbIn MHTEPBAN BPEMEHU perncTpauun. VMIHTepsanbl BpEMEHU PErMcTpauumn (HenpepbiBHas, KaX-
Abl Mecsil, Yepes Tpu MecaLa, Yepes LWeCTb MECALEB, KaXabli rog u T.4. — cM. npunoxenua C u D) moryt
ObITb BbIOPaHbI B COOTBETCTBUM C U3BECTHBIMU MECTHBIMU KNMIMMAaTUYECKMMM YCIIOBUAMU UK APYTMMU 0COBEH-
HOCTSIMU OKpYy>KatoLen cpeabl.

Mpu BO3HMKHOBEHUW AOXAS B MEPUOA U3MEPEHUIN UX CreayeT NOBTOPUTbL CNYCTS NpueMnemoe Bpems
Ans onpefeneHuns BNUSAHWUA eCTeCTBEHHOM 04ncTku; C33 AomkHa onpeaensaTbCa Kak HanbonbLuas BENUMYMHA,
3apernucTpupoBaHHas B 3TOM CEPUN U3MEPEHUN.

MpumevyaHune 1— Ecnu Hanbonblume sHavyeHus AMNCO u MHO (unu MPMNO u MHMNO) Bo3HWKalOT He ofHOBpe-
MeHHo, To C33 BbIbupaeTcs 13 KOMBUHaLWIA STUX HaMBONbLUMX BENUYMH.

MpuMmevyaHune 2 —[pu OTCYTCTBUN €CTECTBEHHOW OYUCTKU 3a NEepUO[, BPEMEHU U3MEePEHUI, MakCUManbHble
BennuuHbl SMCO 1 MHO MoryT BbiT OLieHEHbI MyTeM MOCTPOEHUS 3aBUCUMOCTM MIIOTHOCTU OTIIOXEHWIA OT norapudpma
BpeMeHW, NpUHUMas 3Ha4eHWS BpEMeHN B OTHOLLIEHMM K OXXUaeMOI HYacToTe BO3HUKHOBEHUS JOXAS.

MpuMevyaHue 3 — [pu HanU4Um HeoBXOAUMbLIX AAHHLIX, MAaKCUMaribHas BENMYMHA MOXET OblTb 3aMeHeHa
cTaTUCTUYECKUMU BeNMYMHaMK (Hanpumep, 1 %, 2 %, 5 %).

8.2 MeToAbl OLIEHKU CTENEHM 3arpA3HEHUA HA MeCTe 3KCnyaTauum

OueHka cTeneHn 3arpAsHeHnst MOXeT ObITb NPOM3BEAeHa CO CHUXKEHUEM CTENEHU JOCTOBEPHOCTHU:

- Ha OCHOBaHMW U3MEPEHUI HA MECTE IKCNyaTaLuu;

- Ha OCHOBaHMM UH(pOPMALIMM MO NOBEAEHUIO U3ONATOPOB HA NMUHUAX U NOACTAHUMAX, YK€ HAX0ASLLMX-
CA B 3KCnnyarauum unm Bnumskux K Mecty nuamepenuii (CM. npunoxenue H);

- HA OCHOBaHWW MOAENUPOBAHUSA ANA NPOBEAEHUSA PACYETOB YPOBHS 3arpsA3HEHWU B 3aBUCUMOCTHU OT
MOroAHbIX YCIOBUI U APYrMX NapamMeTpoB OKpyatoLwen cpeabl (CM. [1]);

- €CNKn HET APYrux BO3MOXHOCTEW, TO KA4EeCTBEHHO MO AaHHLIM Tabnuubl 5.

Ons nsamepeHuit Ha MecTe aKcnnyaTaumm 0ObIMHO UCNONbL3YIOTCA Pa3NUYHbIE METOAbLI U3MEPEHUS:

- usmepexume AMNCO/MHO Ha NOBEPXHOCTU CTaHAAPTHBLIX M30NATOPOB (CM. NpunoxeHue C) ans 3arpss-
HeHua Tuna A,

unu usmepenne 3C No TOKY YTEYKU UMM MPOBOAUMOCTM HA CTAHAAPTHLIX U3ONSATOPAX UMK C NOMOLLBIO
MOHUTOpPUKHra (cM. npunoxeHue D) ana 3arpAasHeHusa Tuna B,

unu namepenune MNPMO, MHIMO cobpaHHbIX 0TNOXeHUN No nokasanuam YUHMO (cm. npunoxeHue E)
Ans 3arpasHeHun Tunos A unu B,

- onpegenexune obLLero YMcna nepekpbiTUn U30NATOPOB Pa3NMYHON ANUHbI,

- UBMEPEHME TOKA YTEYKU UM NPOBOAUMOCTMU BbIGOPOYHbLIX M30NATOPOB.

MpumevyaHue 1 — B [6] ykasaHbl NpUMepbl OCHOBHbLIX PELUEHUNA MO W3MEPEHUIO CTENEHU 3arpsisHEHWA B
aKkennyarayuu.

[na nepebix BhllleyKasaHHbIX Tpex MeTofoB uaMepeHnus (SMCO, 3C unu NPMO) He TpebyeTcs goporocToslee
obopynoBaHue, U OHW MOTYT GbITb nerko BbinonHeHsl. Metogbl usMepeHus SMCOMHO n 3C xapakTepusyT cTeneHb

9
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3arpsi3HeHus B aKcnnyaTauumn ctaHaapTHoro usonsaTtopa. Meroq namepenus no nokasaHuaMm YUHMO obecnevnsaet nsme-
peHue kornuyecTsa 3arpsa3sHeHnUs B oKpyXatoLleii cpefie. Bo Bcex crnyyanx MHopMaLus 0 BO3HUKHOBEHUU AOXAA U yBNaxX-
HeHWs AomKHa BbITb NonyveHa oTAeNbHO MPU UCTIONb30BaHUN COOTBETCTBYIOLLErO METEOPONOrM4eckoro o6opyaoBaHus.

TOYHOCTb BCEX 3TUX METOAOB 3@BUCUT OT YacCTOTbl USMEPEHMNS N ANUTENBHOCTU U3y4eHUs. TOYHOCTb MOXET ObiTb
yBenu4eHa npv Ucnonb3oBaHUKM KOMBMHaLmMK 13 AByx unu 6onee MeTofoB.

MeToa, oCHOBaHHbLIN Ha onpefeneHnn obLyero Yncna nepekpouITuin, TpebyeT fopororo ucnelTatensHoro o6opyao-
BaHuA. MoxeT ObITb nonydeHa HageHas WHGOpPMaLMs OT pe3ynbTaTtoB UCMbITAHUA W3ONATOPOB C ANWHOI, Bnnuskoi Kk
pacyeTHOW 1, NepeKpLITUAX, UMEIOLLMX MECTO MPU HanpsXKeHH, Bnuskom K AeicTBUTENbHOMY pabodeMy HanpsXKeHUIo.

MocneaHwe aBa meToAa, TpebylolWme UCTOMHUK MUTAHUA U CrieLmarbHylo PerucTpupyoLylo annapartypy, UMerT
NpenMyLLecTBO B TOM, YTO CTeMNEHb 3arpsA3HEHUs1 NOCTOSAHHO KOHTporupyeTcs. OHW NONYyYUNU passuTe ANA OLEHKN po-
CTa YpOBHA 3arpsis3HeHni Bo BpeMeHWU. Ucnonb3yst onbITHbIE faHHbIe, 9TU METOA LI MOryT BbITb NPUMEHEHBI ANA CYXAEHUA
06 ypoBHe 6e30MacHOCTW, Ha KOTOPOM HaxoAMTCS CTeneHb 3arpsis3HeHusl. Ecnu cTeneHb 3arpAsHeHns npesbilwaeT 6e3-
onacHbI YpoBeHb, TO criefyeT no3aboTUTbCs O YMCTKE U3ONIATOPOB MW O ApYrux npodunakTudeckux mepax. [aHHble
fiBa MeTofa No3BONAT HaNPAMYIo onpeaensaTb MUHUMansHyto HYZMY, Heobxogumyio ANa UCNbITYyEeMbIX U30NATOPOB B
3KcnnyaTtayum.

Ecnun namepeHnsa npoBoAATCA Ha KOHTPOSbHBLIX U30NATOpax, MOXET ObiTb OMeHb NOMNE3HbIM BKNHOYUTL B COCTaB
KOHTpONbHbIX 06pa3sLioB U30MATOPLI C APYTMMU NPodunaMu pebep U NPOCTPaHCTBEHHBIM PacNONOXEHNEM C LIENbIO U3-
YYEHUS MEXaHW3MOB OTMOXEHWUS Y CaMOOYUCTKU B akcnrnyatauyuun. [laHHas uHdopmauua satem MOXET UCnonb3oBaTbCca
ANA yToYMHeHWA BeIGopa COOTBETCTBYIOLEro NPOdUns.

3arpsisHeHns YacTo 6bIBatoT CE30HHLIMUA U CBA3@HHBIMK C KIIMMATU4eCKUMKU 0COGEHHOCTAMU; cnefoBaTenbHo, ne-
pvog usMepeHus, no KpainHe Mepe, B OAiMH rof], A0SKEH y4UThIBaTh Ntobble Ce30HHbIe U3MeHeHUs. MoryT notpebosaTtbes
6onee AnNuTeNbHbIE NepUodbl, YTOBLI YUUTLIBATL UCKIIOHUTENBHBIE CRyYan 3arpasHeHUs, UK YTobbl onpeaenuTs obue
TeHAeHUnn. BoaMoxHO, 4TO ANS 3acyLUNMBLIX PaioHOB M3MepeHUs HeobxoauMo NPOBOAUTL, NO KpailHel Mepe, Yepes
Kaxpble Tpu roga (cMm. n. 9.5.2).

MpuMeyaHne 2 — HeoBXOAUMO YUUTLIBaTL NEPCNEKTUBEI NPOMBILLIEHHONO PA3BUTUS, TPAHCMOPTHLIX CeTel 1
T.4. PekoMeHZyeTcsi Nocrie Takoro pasBuTUs MPOAOIDKNTL KOHTPONUPOBAaTL CTeNeHb 3arpasHeHus.

8.3 Knacchbl cTeneHu 3arpsisHeHMA Ha MecTe 3Kcnnyarauum

B uensax ctaHgapTusaumMm KOMMYECTBEHHO ONpeaeneHbl cneaylowme NATb KNaccos, XapakTepusyowmx
CTeneHb 3arpsa3HeHmnsa B 3KCnnyaTauum — OT OYeHb NErkKon A0 OYEHb CUNbHOM:

a — OyeHb nerkoe 3arpsisHeHue;

b — Ilerkoe 3arpsisHeHue;

¢ — CpegHee 3arpsisHeHue;

d — CunbHoe 3arpssHeHue;

€ — OYeHb CUIbHOE 3arpsa3HeHue.

MpumevaHune 1 — [JaHHble BykBeHHbIE KNnacchkl HE COOTBETCTBYIOT NpeabiayLwmMM uudposbiM knaccam MOK/
TT 60815; 1986.

MpuMedaHue 2— B geACTBMTENbHOCTU NEpexo OT OAHOIO Kiacca K |pyroMy OCyLLeCTBISETCS MOCTENEHHO,
MosTOMY, €Crn UMEeKTCA pesynbTaThl MU3MEPEHUA, TO NMpPU ONpeAeneHnn pasMepoB M3OMNATOPOB CIEAYET YYUTLIBATL HE
CTONBKO Kacc CTEMEHUN 3arpaA3HEHUSA, CKOSIbKO pearbHyto BennunHy C30.

Ons sarpsisHeHuid Tuna A Ha pucyHkax 1 u 2 nsobpaxeHbl AMana3oHbl U3aMeHeHust 3HadeHun NMHO u
3MNCO, COOTBETCTBYOLLMX KaXXA0My Knaccy C33, COOTBETCTBEHHO ANsi CTAHAAPTHbIX TAPENbYaTbIX U ANUHHO-
CTepXXHEeBbIX U30NATOPOB. [aHHbIe 3HAYEHUS MONy4YeHbl HA OCHOBE MONEBbLIX U3MEPEHUIA, UCCMNEAOBAHUI U
pe3ynsraTtoB NabopaTopHbIX UCMLITAHUN B YCMOBUSIX 3arpsi3HEHMA. OTO MakCUMAarbHbIEe 3HAYEHUs], KOTOpbIe
MOTYT ObITb HalZeHbl NPU PerynspHbIX M3MepeHUsX, NPOBOAUMBIX, KAK MUHUMYM, B TEY4EHME OLHOTO roaa.
3TN PUCYHKU NPUMEHSIOTCA TONBLKO AN CTAHAAPTHBIX M30NATOPOB C YYETOM UX cneuuduyeckux CBOMCTB Ha-
KOMJSIeHUA 3arps3HEeHUN.

Ecnu umeetca BakHaa uHdopMauusi ¢ Mecta akcryatauum unu uHopMaumsi HaUMOHAamNbLHOIo Mac-
wraba (Hanpumep, perMoHanbHbIE KapThbl 3arpsi3HEHUSA, CBSI3aHHbIE C 9KCMITyaTauUMOHHLIMU AaHHbIMU, U3Me-
peHusiMM noBepxHOCTHOW npoBoagumoctu, AMCO, MNMPMNO u T.4.), T0 cneunduyeckue knaccol C33, oTHOCALLM-
€Cs K AaHHOW MHdopMaLUMK, MOTYT ObITb NEPEHECEHbI HA PUCYHKM 1 1 2.

Ona akcTpeManbHbIX CTENEHeNn 3arpsi3HEHUs1 B 3aTEMHEHHbIX 30HAX CBEPXy NPaBOi CTOPOHbI PUCYHKOB
11 2 1 c npaBoi CTOPOHbI pUCYHKA 3 HE MOTYT B AlarnbHenLLeM UCNONb30BaThCA NPOCTbIE NpaBuna Ansa yaos-
NeTBOPUTENBLHON OLIEHKU XapakTepUCTUK 3arpsisHeHusi. Kpome Toro, Ans oueHb BbICOkuX 3HavyeHum NMHO u co-
OTBETCTBYIOLUMM UM 3HaYeHuaAm SlMCO (3aTreMHeHHas 30Ha CBEpXy NIEBOW CTOPOHLI PUCYHKOB 1 U 2) umelotca
OY€Hb OrpaHUYEHHbIE AaHHbIe. 3TU 30HbI TPeDyIloT NOAPOGHOr0 U3y4YeHUs, KOMOMHUPOBAHHBLIX PELLEHUHA NO
BbIGOPY U30NSALMU M NANNMATUBHLIX M3MepeHuii (cM. n. 9.5.5).

n puMevyaHue — Ona ABYX TUNOB CTaHAAPTHbLIX U30NATOPOB AaHbl OTAESMbHbIE PUCYHKWU, MOCKONbKY B OAHUX
N TeX Xe ycrnoBusax 0pr>Ka|ou4e|7| cpeabl OHM He HaKannuMeakoT O4UHaAKoBOe KONUYECTBO 3arpA3HeHus:. B 06LL[eM cnyvae,
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CTaHJapTHbIA A/IMHHOCTEPXXHEBOM W30/ATOP Hakan/aMBaeT MeHblue 3arpsisHeHWi, Yem Tapenbuatblii n3onatop. OpHa-
KO HEOOXOAVMO OTMETUTb, YTO B HEKOTOPbIX YCMOBUAX ObICTPOrO HaKOMMIEHWS 3arpsA3HeHus (Hanpumep, MpUbpexHble
6ypy, TandyHbl) KOIMAPULMEHT HAKONMIEHNSA MeXAY ABYMS TUNamy MOXET 6blTb BPEMEHHO U3MEHEH B MPOTUBOMOOXHYHO
CTOPOHY

Ona 3arpasHeHua tuna B Ha pucyHke 3 npeacTtassieHa B3aMMOCBA3b MexAay uimepeHuamm 9C3 u knac-
com C33 gna obonx TMNOB CTaHAAPTHbIX N30NATOPOB.

CooTBeTcTBUE Mexay namepeHnamun YMHMO u knaccom C3D NpMMEHUTENIbHO K 060MM Tunam 3arpss-
HeHuii A n B npeactasneHo B Tabnuuax 3 u 4.

MpuBeAeHHble Ha pucyHKax 1—3 3HayeHnAa 6a3npyloTCcA Ha eCTECTBEHHbIX 3arpA3HeHnAx, Hakananeae-
MbIX Ha CTaHAAPTHbIX U30aATOpax.

[laHHble 3TUX PUCYHKOB He AO/KHbI HemocpeACTBEHHO WCMOAb30BaTbCA AN ONpeAesieHnss CTeneHei
3arpsA3HeHns npu nposefeHun nabopaTopHbiX UCNbiTaHWA. HeobxoaMMo BBOAMTbL MOMNpPaBkW, yyuTbiBarowune
pasninyne mMexay ecTeCTBEeHHbIMU YC/I0OBUAMMU 3arpA3HEHUs U yC/I0BUAMMU NpU 1abopaTopHbIX UCMbITAHUAX,
Tak Xe Kak n Ana pasnuyHbiX TUNOB U30NATOPOB (CM. npunoxeHue F u [1]).

Mepexop oT ogHoro knacca C33 kK ApYyromy nocTeneHeH, MO3TOMY rpaHuubl MexXxay KaXAblM K1accom
C33 Ha pucyHkax 1—3 3aTeMHeHbl (CM. NpumMevaHue 2 Bbille).

MHO mr/cv2

MpeaynpexzeH ne:
3TOT PUCYHOK He
[OMKeH
MCNonbL30BaTLCA ANS
HENoCpe/ICTBEHHOTO
onpepgenexus crenem
3arpsisHeHust Npu
nabopaTopHbIX
VCTIbITAHNAX

0,01
0,001 0,01 01 JIACOmMr/ecm2 1

PucyHok 1 — OnpegeneHve obnacteii KnaccoB CTEMNEHU 3arpsisHeHNUs1 B akcnayaTayun (C33) Tvna A no 3aBUCUMOCTSAM
MIOTHOCTW HepacTBOPMMbIX ocaxaeHuii (MHO) oT skBMBa/IEHTHOM NAOTHOCTU COMEBLIX OT/IOXeHU (SMCO) ons crau-
[apTHOro Tapesibyatoro nsonsatopa
O603HayveHns E1—E7 cooTBETCTBYIOT NpMmepaM, yka3aHHbIM B Tabnuuye 5

MHO mr/cm2

Mpeaynpexaexue:
OTOT PUCYHOK He
NOMKeH
MCNoNb30BaTLCA A1
Henocpe/CTBEHHOro
onpeaesieHns cTeneHu
3arpA3Henns npu
nabopaTopHbIX
MCMbITAHNAX

0,001 0,01 0,1 3rcCOwmricm2 1

PucyHok 2 — OnpepfeneHve obnacteli K1accoB CTeneHn 3arpsisHeHns B akcnnyaTauun (C33) Tvna A no 3aBUCUMOCTAM
NAOTHOCTM HepacTBOpPUMbIX ocaxaeHuin (MHO) OT 3KBMBANEHTHOWM MNMOTHOCTU CONEBbLIX OTNOXeHUA (DMNCO) ans crTaH-
[apTHOTO AJIMHHOCTEPXHEBOIO M3onATopa

0O603HayeHna E1L — E7 cOOTBETCTBYIOT NpUMepam, ykasaHHbIM B Tabnmue 5
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10 100 ac kri/m3

PucyHok 3 — B3aumocBA3b Mexay nsmepenHnammn 3C tuna B u knaccom C33
ANA 060MX TUNOB CTaHAAPTHbIX U30MATOPOB UAN MOHUTOPUHIa

Ta6nuuya 33— lNokasaTenb 3arpsa3HeHNS NOL4AaHHbIM YCTPOKCTBA AN1A U3MEPEHUSA HAaNpPaB/IEHHbIX MNbl/IEBbIX OT/I0XEHWN
no OoTHOLWeHU K knaccy C33

Moka3aTenb 3arpsA3HEHNS MO AaHHbIM YCTPONCTBA A4/1 N3MEPEHNS HaNpPaB/EHHbIX
nblaeBbIX 0T0XeHUA, (M3 (MKCM/CcMm)

(BblbEpeTe camoe BbICOKOE 3HaveHune)3 Knacc cteneHun 3arpsi3HeHus Ha mecte
aKcnayaTauum
CpefHsa MecsiuHas BennyvHa 3a MakcumanbHas MecsyHas BenvyvHa 3a
6onee vem 1 rog 6onee yem 1 rog
<25 <50 a OueHb nerkoe
ot 25 no 75 ot 50 go 175 b Nerkoe
oT 76 go 200 ot 176 pgo 500 c CpepHee
oT 201 pgo 350 ot 501 o 850 d CunbHoe
> 350 > 850 e OuyeHb cunbHoe

a— Ecnu faHHble 0 morofe Ha MecTe 3aKcnjyaTauuum HaxogaTcs noj COMHEHMEM, TO MokasaTesib 3arpsi3HeHus
Mo AaHHbIM YCTpOWCTBA AN M3MEPEHUs HaNPaBEHHbIX MbINEBbIX OTNOXEHU MOXeT 6biTb 3a4aH C y4eTOM KAMMaTu-
Yeckoro BAUSIHUSA — CM. Npunoxexue E

Tabnuua 4 — lMonpaBkM Ha Knacc CTeNeHn 3arpsa3HeHns Ha MecTe 3aKchayatauuum B 3aBUCMMOCTU OT ypoBHa HO no
LaHHbIM YUHMNO

M3MepeHns HepacTBOPUMBIX OTI0XeHUi A (HO) yCTpoiACTBOM A5 M3MepeHust
HanpaBeHHbIX NbINEBbIX OTIOXEHWIA (rPaMMbl)
(BbiGEpETE CaMOe BbICOKOE 3HAYeHue) MonpaBky Ha KNacc cTeneHu 3arpsis3HeHns
B 3KCnyaTauum

CpefiHAa MecsiyHas BennyMHa 3a MakcumasibHas MecsayHas BenuymHa
6onee yem 1 rog 3a 6onee yem 1 rog
<0,5 <1,5 HeTt
o1 0,5 800 1,0 oT 1,5 800 2,5 YBenuyeHue Ha oAuH Knacc
> 1,0 >2.,5 YBenuyeHne Ha OAWH WAW [Ba Khacca v pac-

cmoTpeTb— (cMm. n. 9.5.5)

B Tabnuue 5 4N KaX/Aoro ypoBHS 3arpsi3HeHuUs npuBeAeHbl npumMepbl NPUGAN3NTENbHOTO0 ONUcCaHus He-
KOTOPbIX TUNUYHbIX BAPUAHTOB COOTBETCTBYIOLW EN OKpyXatlWwein cpenbl.
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Tabnunuya 5— TunoBble NpUMEpPLI OKpY>KatoLLei cpeabl

Mpumep OnncaHue TUMMYHBIX YCIIOBWIl OKpYXatoLLeil cpegbl

E1 - 50 kM3 OT MOpS, NYCTBIHW UMK CYLLIK

- 10 KM OT UCKYCCTBEHHbBIX MCTOYHUKOB 3arps3HeHNsP

B npepenax 6onee KOPOTKOro pacCcTOSHUS, YeM YKasaHHbIEe BhiLle UCTOYHWKM 3arpsisHeHUs, HO:
- FOCNOACTBYIOLLWIA BETEP HEMOCPeCTBEHHO He OT 3TUX CTOYHMKOB 3arps3HeHus

- W/UNu perynapHoe exemMeca4Hoe oYULLEHUE JOXAEM

E2 10-50 KM OT MOpA, NYCTbIHW UMK CyLLK

5-10 KM OT UCKYCCTBEHHbLIX UCTOYHMKOB 3arpasHeH s

B npepenax 6onee KOPOTKOro paccTosHUS, YeM yKkasaHo B E1 OT UCTOYHWUKOB 3arpAsHeHWs, Ho:
- FOCNOACTBYIOLLWIA BETEP HEMOCPECTBEHHO HE OT 3TUX UCTOYHMKOB 3arpsA3HeHuUs

- W/MnNu perynspHoe exemMecsa4HOe OYULLEHNE JOXAEM

E3 3-10 KM® OT MOps, MYCTBIHW UMK CYLLK

1-5 KM OT NCKyCCTBEHHBIX NCTOYHUKOB 3arpsiaHeHns?

B npepenax 6onee KOPOTKOro pacCTOSIHUS, YeM YKasaHHbIE Bbille UCTOYHUKK 3arpsi3HEHMS, HO:
- TOCMOACTBYIOLUIA BETEP HEMOCPEACTBEHHO HE OT STUX UCTOUHUKOB 3arpsisHEHNS

- WNW perynspHoe exeMeca4HOE OUULLEHUE JOXAEM

E4 [Janblue oT NCTOYHUKOB 3arpsA3HeHusi, YeM yKkasaHo B E3, Ho:

- TycTON TyMaH (MNU MOPOCALLMIA [OX[b) YACTO BO3HMKAET rnocne ANUTENbHOro (HeCKONbKo Heaenb Wnu
MecCsLIEB) CyXOro ce30Ha HaKoMNeHNs 3arpssHeHuni

- W/WNW BO3HWKaAET CUMbHBIA AOX/4b BEICOKOW NPOBOAUMOCTH

- ecnn uMeeTcs Belcokuii ypoBeHb MHO mexay 5 n 10-kpaTHol BenuumHoi ot 3MNCO

ES5 B npegenax 3 kM® OT MOps, NYCTHIHWA UMK CYLLK
B npefienax 1 KM OT UCKYCCTBEHHLIX MCTOMHWKOB 3arpsis3HeHus?

E6 C 6onblUKMM paccTosTHUEM OT UCTOYHUKOB 3arpaAsHEHUs], YeM ykasaHo B ES, Ho:

- TyCTOW TyMaH (MNn MOPOCAWMIA AOXAb) YacTo BO3HUKAET MOCre ANUTENBHOrO (HECKOMBbKO Heaenb Uiu
MecsILIEB) CYXOro Ce30Ha HaKONNEHUA 3arpA3HeHni

- W/MNW BO3HWKaET CUMbHBLIA A0XAb BLICOKOW NPOBOAUMOCTH

- eCru uMeeTca Bblcokui ypoBeHb MHO Mexay 5 u 10-kpaTHo Benu4mnHoi ot 3MNCO

E7 B npegenax Toro e paccTosiHUA OT UCTOMHUKOB 3arpsA3HeHNs], Kak onpeaeneHo Ans «CunbHeIX» obnacten
- HENOCPEACTBEHHO NOABEPXKEHO BO3AENCTBUIO MOPCKUX GPLI3r U NYCTOrO CONAHOrO TyMaHa

- HENOCPEACTBEHHO NOABEPXKEHO BO3AEWCTBUIO 3arpA3HSIOLNX BELWECTB C BLICOKOH NMPOBOAUMOCTLIO, Lie-
MEHTHO NbINU C BLICOKOI NMNOTHOCTBIO N YacTbIM YBAaXHEHNEM NPU TYMaHE UM MOPOCALLEM [0XAe

- 06nacTn NYCTLIHN ¢ GLICTPLIM CKONMIEHUEM NECKA U CONW, U PETYNAPHOIA KOHAEHCaUneh

8 — cTeneHb 3arpAsHeHnA — OYeHb Nerkoe,
b — creneHs 3arpAsHeHna — nerkoe,
¢ — cTeneHb 3arpAsHeHna — cpejHee.

MepeveHb TUNOB OKPYXXAIOLLIEH cpeabl HENOMHLIN U NPEANOYTUTENBHO, YTOOLI TONBLKO OAHU 3TU ONuUca-
HUSA HE NCNONb30BaNUCL ANA ONpeaenNeHns CTENEeHU 3arpA3HEHUA Ha MeCTe aKkcnayaTauun.

MpuseaeHHble B Tabnuue 5 npumepbl E1—E2 npeacraBneHbl HA puCyHkax 1, 2 u 3 ana uanocTpaumm
TUNUYHBLIX ypoBHEW C33. HekoTopble XxapakTepuCcTUKKU U3ONATOpa, HanpuMmep, ero Npocunb, 3HaYUTENbLHO
BMUAIOT HA KONUYECTBO 3arpPA3HeHusi, HAKOMMEHHOrO Ha CaMUX U3ONATOPAX; NOSTOMY 3TU TUNUYHLIE BENUYU-
Hbl NPUMEHUMBI TONBLKO AN CTAHAAPTHLIX TAPEnsYaThiX U ANMHHOCTEPKHEBLIX U30MNATOPOB.

9 Bbibop nsonauum un onpeaeneHue ee pasmepos

9.1 OG6wee onucaHue npouecca BbiGopa

O6wmii npouecc BbiGOpa u3onsuun U onpeaeneHne ee pasmepoB MOXeT ObiTb NpeaCTaBNeH cneayto-
wmm o6pasom:

- onpeaeneHne COOTBETCTBYIOLLEro noaxoaa 1, 2 n 3 B 3aBUCMMOCTUN OT UMEIOLLMXCA 3HAHWUWA, BPEMEH-
HbIX 3aTpaT U pecypcoB;
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- cOOp HEOBXOAMMBIX UCXOAHBLIX AAHHBIX, 0COOEHHO AAHHBIX O TUNAX UCTOYHUKOB dHEPTUK (NEPEMEHHO-
ro UNK1 NOCTOSIHHOTO TOKA), O HaNpPSXXEeHWM CUCTEMbI, O BUAAX U30NAUMK (MUHENHAs, ONOPHas, BBOAbI U T.4.);

- cOop HeoBX0AMMBIX AaHHBLIX 06 OKpYyXXaloLLen cpeae, 0COBEHHO O CTeNeHU 3arpsa3HeHns Ha MeCTe 9KC-
nnyarauuu, Krnacce CTeneHu 3arpsa3HeHus.

Ha aroii cragum npoexkTupoBaHus MOXET ObITb cAenaH npeaBapuTenbHbIA BbIGOP BO3MOXHbIX BapUaH-
TOB UCNOSHEHUS U30NATOPOB, MPUrOAHBIX AN NPUMEHEHUS B laHHON OKpYXKatoLuen cpeae (CM. n. 9.2—9.4):

- onpeaenexnne 6a3nCHON HOPMUPOBAHHOW YAEMNbHOW ANWHBI NYTU YTEYKM AMA TUMOB U MaTepuanos u3o-
naropa, nubo npu UCNonNbL3OBaHMK yKasaHU B COOTBETCTBYHOLIMX YacTax 2 u ganee B MOK 60815, nu6o no
[JaHHbIM OnbITa aKkcnnyarauum nubo no pesynsratam nabopaTopHbIX UCCMEL0BAHMI B CIlyYae UCMONb30BaHUS
noaxoaa 1;

- KoppekTupoBka npu Heobxogumoctn BHYLOMY ¢ noMowWwpbl0 NONpaBOYHbIX KO3MMULUEHTOB, 3aBUCS-
LMX OT pazMepa, Npodunsi, OpUEHTaLuu U T.4. pacCMaTpUBaeMoro U3onAaTopa;

- MPOBEpKa BO3MOXHOCTWU pacCMaTpuMBaeMOro u3onsatopa orBedarb TPeOOBaHUSIM APYroW CUCTEMbI U
TIMHWKM SNEKTPONEPEAAYN, YKAa3aHHbIM B TaONMUE 2 (2 UMEHHO: ONpeaeneHHas reOMeTpus U NPOCTPaHCTBEH-
HOE pacnonoXxeHue, pasmepsl, IKOHOMUYECKUE DAKTOPbI), UBMEHEHUE PEeLLEHUS unn TpebOoBaHWIA, €Cnu HET
noaxoAsLUEero BapuaHTa;

- MPOBEpKa pa3mepoB U30NATOPaA B CllyYae UCNOMb30BaHUSA NOAX0Aa 2 C MOMOLLbLIO NabopaTopPHbIX UC-
NbITaHWi (CM. Npunoxxexue E).

MpuMeyvyaHue — CneunanbHble PyKOBOACTBA ANS KaXKAOro U3 yKadaHHbIX BbILLE TUMOB U3OMSTOPOB AaHbl B
COOTBETCTBYIOLLMX YacTAx 2 n fanee B MOK 60815.

9.2 OGwwee pyKkOBOACTBO NO BbIGOPY MaTepuana

B uenom BbIGop MaTepuana u3onaTopa MoxeT ObITb NPOAMKTOBAH OrpaHUYeHUAMHU, 3aaaBaeMbIMU OKPY-
XKawLen cpegon unu cuctemon. C Apyron CTOPOHLI, BLIDOP Matepuana u3onaropa MoxeT ObiTb NPOANKTOBaH
TONbKO NOMMTUKOWN NOTPEOMTENSA M ero 3KOHOMUYECKUMU COOBpaxeHnaMu. TpaguLMOHHbIMK MaTepuanamu,
MCMONb3yeMbIMU B KA4ECTBE BHELLUHEN U30nsuuu, aBnstoTca hapdop u ctekno. AnsTepHatuBon 3TUM Bapu-
aHTaMm SBMSATCH MONMMEPLI, KOTOPbIE UCMOMb3YKTCS ANS U3rOTOBMNEHUS U3ONSATOPOB, BLIMOMHEHHbIX NUOO
LeNnUKOM U3 OJHOPOAHOr0 Marepuana, nubo B Ka4eCTBE 3aLUMTHON OOOMOYKM, HACAXKEHHOW HA CTEKMOBO-
TNIOKOHHOE OCHOBaHWe. PasnuyHble NPoUAM U TEXHONOMMM, UCNOMb3YEMbIe NPU U3rOTOBMEHUU MONUMEPHbIX
MaTepuarnoB U M30NATOPOB, CMOCOBCTBYIOT TOMY, YTO Pa3psAaHbIE XapakTEPUCTUKM TaKMX 30NATOPOB He 06s-
3aTenbHO ByayT TakUMK e, Kak y TpaanmuMOoHHbIX n3onatopos. B M3K/TT 60815-2 usnoxeH npouecc Bbibopa
1 onpeaeneHne pasmepoB M30NATOPOB, BbIMNOSIHEHHbLIX U3 TpaAUUMOHHBLIX MaTtepuanos. B M3K/TT 60815-3
npeacraBneHbl NONMMEpPHbIE N30nATOPbI. CM. Takke CCbinku [2], [3] ans 6onee nogpoOHOTo onucaHusa pesyrb-
TatoB pabotbl CUIP3 no aton Teme u ccbinku [7], [8] Ans nHdopmaumm no NONUMEPHbIM MaTepuanam m ux
CMa4uMBaemMocCTu.

MpumevyaHne — B ganbHeAwnx skBMBaneHTHbIX Yactax MOK/TT 60815 paccmaTpumBatloTca cuCTeMbl MOCTO-
SAHHOrO TOKa.

9.3 Obwee pykoBOACTBO NO BbIOOPY npodunsa pedep nsonaropos

Pa3nuyHble TUMbl U30NATOPOB W AaXKe OpUeHTaLuu OAHOr0 M TOro Xe Tuna U3onATopa MOryT XapakTe-
pU30BaTbCA Pa3NUYHbLIMU YPOBHSIMU HAKOMMEHHbIX 3arpsi3HEHUI Npu paboTe B OAHONM U TOI XKe OKpYXKatoLLel
cpege. Cnegyer OTMETUTb, YTO Pas3nMYnS B NPUPOAE 3arpA3HAIOLLIErO BELLEeCTBa MOMYT NPUBOAMUTL K TOMY, YTO
HekoTopble hopMbl M30MATOPa OKasbiBaloTcsA Bonee achdekTBHBIMU, YeM apyrue. Kpatkoe pykoBoaCTBO No
BbIOOPY Npochunsa nzonatTopa cocTout B cneaytolemM. Cneayer UMETb B BUAY, YTO MUHMMAanNbHasA UNU MaKCu-
MarnbHasa nonHaa aAnuHa n3onAaunn ABnAETCA BaXkHbIM nNapamMmeTpom, HanpuMmep, Ana KoopamHaumumn n3onaumm
Unu BbICOTbI ONOpbI. B Tabnuue 6 npeacraBneHbl OCHOBHBIE XaPaKTEPUCTUKM KaXKAOro Tuna npodunsa u3o-
nsiropa.

Bonee noapoGHy0 uHdOpMauMio Mo NPodUNAM MU3ONATOPOB CM. B COOTBETCTBYIOLUMX YacTsx
M3K 60815.
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Ta6nuuya 6— TUNOBble NPOCUAN U3ONATOPOB M X OCHOBHbLIE XapaKTEPUCTUKM

Tun npodpunsa
CtaHgapTHble npodunnn

CraHgapTHble npocdunm  adeKTUBHbl  aNns
1CNonb30BaHWs B paiioHax CO CTeneHbl 3a-
rPA3HEHNSA OT «OYeHb NIEerKon» A0 «CpefHel,
roe He TpebyeTcs OYeHb 6oMbluas AIMHA MyTK
yTeuku, UM aspoguvHamunyeckuii npodusb

A3poayHaMMNYECKNE WM OTKPbITbIE NMPOnN

A3pofvHaMuyeckme WM OTKpbITble Mpodmam
OKasbIBaKTCA Haubonee NpUrogHbIMU ANs1 pa-
60Tbl B MYyCTbIHAX, FAe 3arpsi3HeHne BbIHOCUTCA
Ha M30/19TOP BETPOM, B CWU/IbHO 3arps3HEHHbIX
NPOMbILLEHHBIX 061aCTAX WU B NPUBPEXHBIX
30Hax, B KOTOPbIX M30/IATOPbI HEMOCPEeACTBEH-
HO He nofBeprawTcs CoMeHbIM Gpbi3ram. 3TOT
TN npodmunsa ocobeHHo adhekTBEH B 06Nna-
CTSIX, KOTOpble XapaKTepu3ylTCa AJNTENbHbI-
MU cyxuMu nepuofamu. OTKpbITbie npocum
MMEIT XOpOoLLMe CBOWCTBA CAMOOYWLLEHUST W
TaKxe MOryT 6biTb ErKO OYMLLEHbI MpK 06Cny-
XUBaHUM

MpoTUBOTYMaHHbIe Npocnan

Vcnonb3oBaHne NpoOTUBOTYMaHHbIX npodunei
C KpyTbIMK pebpamut nn passutbiMu pebpamm
Ha HVDKHE MOBEPXHOCTM Hanbosiee NpUrofHsbI-
MU OnA paboTbl B 06/acTsx, rae U3onsaTopbl
noAsepratoTcsa BO3AENCTBUIO COMEHOr0 TyMma-
Ha, 6pbi3raM COJIEHON BOAbI, WM APYTMM 3a-
rPA3SHEHUSIM, HaxoAAWMMCH B PacTBOPEHHOM
COCTOSIHUN.

3T npodmnn Takke MoryT 6biTb 3DEKTUBHBI
B 06/1acTAX C OCakAeHWeM 3arpsisHeHuid, co-
Jepxalx MMKpovacTuLbl Mea/IeHHO pacTBo-
PVIMbIX COMEA.

Tapesbuarble U30MSTOpPbI CTepxHeBble 130/1ATOpbI

CraHfapTHble TapenbyaTble

N3071TOpbI CraHfapTHbIli haptoposbiii npo-

hunb, ASMHHOCTEPXHEBbLIE W30-
NATOPbI, NOACTAHLUMOHHbIE W30/
TOPbI, NOJbIE U30ATOPbI

A3pofMHaMUYECKNE [OUCKOBblE
U30/1ATOpbI

MofMepHble A/IMHHOCTEPXHEBbLIE
U30NATOPbI, NOACTAHLMOHHbIE U30-
NIATOPbI, MOJble N30/1ATOPbI

®dapdopoBble  A/IMHHOCTEPXHE-
Bble U30/1ATOPbI, NMOACTAHLMOHHbIE
M30/19TOPbI, NOSblE U30NATOPbI

MpPOTVBOTYMaHHbIE  AMCKOBbIE
U30MIATOPbI C KPYTbIMU pebpamm  dapdopoBble  A/IMHHOCTEPXKHE-
Bble U30M1STOPbl C KPYTbIMU pe-
6pamu, NOACTaHLMOHHbIE, Nosible

N301ATOPbI

[JMCcKoBblE M30M1ATOPbI C pas3Bu-
TbIMU pe6pamn Ha HWXHeH no-

BEPXHOCTU MonvmepHble  ANUHHOCTEpPXHEe-
Bble W30/1STOPbl C KPYTbIMU pe-
6pamMu, NoACTaHLMOHHbIE, MOfble

N301ATOPbI
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OKoOH4YaHve Tabnmupl 6

Tun npodpunsi Tapenbuarble U301STOPbI CTepxHeBble N30/SATOPbI

3TV Nnpodnan TaKke MOoryT 6biTb 3DPEKTMBHbI
B 06NacTAX € HU3KMM 3HadveHne MHO wu copep-
XaHueM MeJ/IEHHO PacTBOPWMbIX COMel 2

PasBuTble pebpa Ha NoSMMepHbIX
[NIMHHOCTEPXKHEBLIX U301ATOpax,
MOACTAHUMOHHBIX, MOSbIX U30/5-
Topax

PasButble pebpa Ha chapdopo-
BbIX A/IMHHOCTEPXHEBbLIX W30M8-
Topax, NOACTaHLUMOHHBIX, MNOJbIX
n3onATopax

Mpochunb ¢ NepemMeHHbIM BbifIETOM pebpa

MepemeHHsbIi BblNeT pebpa, B OCHOBHOM, Mpu-
rogeH ans Bcex npodounein, xoTsa ANs U3onsTo-
pOB C KPYTbIMW pebpamy OH MeHee NpueMIeM.
Takoli Npocunb NO3BOMSET YBEMUUTL AJIVHY
nyTM yTeYkn Ha eavHuuly AvHbl 6e3 yuiepba

AN XapakTepucTuK Npyu CUIbHOM JoXae win
obnepeHeHun. [nckoBble n30nsaTopkI C nepe-

MEHHLIM BbLIETOM pe6pa ®dapopoBble  A/IMHHOCTEPXHE-

Bbl€ U30/1IATOPbI, NOACTaHLUMNOHHbIE

3/ech Takke obecnednBaloTca nNpeumyLiecTsa
U30MATOPbI, MOJble N30MIATOPbI

OTKpbITbIX Npodounei

MonmmMepHble  A/IMHHOCTEePXHE-
Bble U30/IATOPbI, NOACTAHLVOHHbIE
U30MATOPbI, MOJble N30MATOPbI

9.4 Coo6paxeHus no BbIGOPY AJIUHBI NMYTU YTEUKU U ANNHBI M30aTOpa

BbliGOp M30MSTOPOB M UX XapaKTepUCTUK UCXOAs M3 paboTbl B YC/MOBUSX 3arps3HeHUsl, O4YeHb 4acTo
BblpaXaeTcs TO/IbKO B OLEHKe ANUHbI MyTh yTeukn, He06X0AMMOI ANA HaAEeXHON paboThl U30NAUUM NPU AaH-
HOM HanpsHXKeHWU ceTu. ITO MOXET MPUBECTU K CPABHEHWUIO M30MSITOPOB 4Yepe3 OTHOLWEeHUWe Heo6XoAUMOi
ANVHBI NYTU yTeukn K eAuHMLEe HanpskeHus. OQHaKo UCNOMb30BaHWe OAHOW NUWb ANWHBI MYTU yTeuku, Ana
onpefeneHus paspaaHoii XxapakTepuCcTUKK, He yuuTbiBas Apyrue akTopbl, KOTOPble 3aBUCSAT OT ANUHbLI NyTH
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YTEYKM Ha eANHULY ANWHBI U30MATOPA, HE A0CTaTOYHO. Hanpumep, rmpnaHaa craHaapTHbIX Tapens4aThbiX U3o-
NATOPOB CO CTPOUTENbLHOI BLICOTON 146 MM MOXET UMETb MOXOXKYIO rpA3epaspPAaHYI0 XapakTepuUCTUKY, Kak 1
9KBMBANEHTHas rMpnsiiaa n3onATopoB TOW XKe ANUHbI C BOMbLUEH AMMHON NYTU YTEYKM U30NnaTopa CTPOUTENb-
HOI BbICOTOM 170 MM 3a CYET YBENUYEHHOTO YMCna U3OMATOPOB B NEPBOM rUpnsiHae. 310 0OCTOATENbLCTBO
HeobX0AMMO Y4MTbIBaThL NPK BbIBOPE N30NATOPOB, 0COBEHHO B Cryyasx, koraa €CTb HeGonbLume orpaHuyeHus
no AJIMHe usonsaTopa.

HanpoTus, ecnu 0OCHOBHbIE OrPAHUYEHUS KACAIOTCA ANUHBI U30MATOPA UK €ro BbICOThI, TO YBENUYEHUE
ANUHBI MYTW YTEYKW NPU UMEIOLLIEMCS U3ONSALMOHHOM PaCCTOAHUN HE MOXET AaTb NOMHOO YryYLLEHUS OXK-
Jaemoi xapaKkTepucTuku, brnarogaps yMeHbLIEHNIO 3DEKTUBHOCTU AEUCTBUS npochuns. Ond nonMmepHbIX
MaTepuanoB Takoe yBENnuYeHWe ANUHbI MYTU YTEYKU UMW YMEHbLUEHUE MeXpPeBepHOro paccrosHUst MOXET
NPMBECTU K yCUNeHunio adpdekra crapeHus.

9.5 CoobGpaxeHUss OTHOCUTENBHO OCOOLIX UK cneundUyecKkUx cryyaeB NPUMEHEHUA UNK
OCODEHHOCTEN OKpyXKarowen cpeabl

9.5.1 lMonble nsonATopsl

MonumepHbie u hapdopoBbIE NOACTAHLMOHHBIE U3ONATOPbI UCMNOMb3YIOTCS B KAYECTBE OMOPHbIX N30MnS-
LIMOHHBIX KOHCTPYKLIMIA, BBOAOB M BXOAST B COCTAB annapaTtoB. Hanpumep, OHM UCMONb3YIOTCA KaK N30NSALUOH-
HbI€ NOKPBILLKN KOHEHCATOPOB, PaspsAHUKOB, YroraCUTenbHbLIX Kamep 1 ONOPHON U3ONALMK BhIKNOYaTene,
KOHLEBbIX pasaenok kabens, NPOXoAHbIX U TPAHC(OPMAaTOPHbIX BBOAOB, M3MEPUTENbHbIX TPAHCHOPMAaTOPOB
U APYrUX U3MEPUTENBHbLIX YCTPOWCTB.

IpAsepaspsaaHble XxapakTepUCTUKK MOSbIX U3ONATOPOB 3aBUCAT HE TOMNBLKO OT UX NPOOUNA, ANUHBI NYTH
YTEYKMU U AUaMeTpa, HO U OT PABHOMEPHOCTU pacnpeaeneHnsa HanpsHKeHUs BAONb u3onsAuun. pyms napame-
Tpamu, KOTOPbI€ BAUAIOT HA PacnpeaeneHne HanpsHXkeHus, ABNAIOTCSA BHYTPEHHWE W BHELLUHME KOMMOHEHTbI U
HepaBHOMEPHOCTb yBna)kHeHus (oM. n. n. 9.5.1.1 n 9.5.1.2). MoaTomy cnegyet 0CTOPOXHO NOAXOCAUTb K NPO-
E€KTUPOBAHUIO U30NALMKU, OCOOEHHO ANA PaoHOB C HU3KUM YPOBHEM CTEMNEHU 3arpsasHeHus, koraa addpekt
HEepaBHOMEPHOCTW CTAHOBUTCA GOMEe KPUTUYECKUM, YTO MOXKET MPUBECTU K CHUXKEHUIO 3NEeKTPUYECKOI NpoY-
HOCTW U30NALMU U YBEMUYEHUIO PUCKA €€ NEPEKPBITUSA

9.5.1.1 BHYTPEHHME U BHELLUHUE KOMMNOHEHTbI

Hanuyne npoBoAOB, 3KPAHHO apMaTypbl BHYTPU UK BHE MOSIOT0 U30MATOpA, MOXET 3HAYUTENBLHO BIU-
ATb Ha ANEKTPUYECKME XapaKTEPUCTUKN KOHCTPYKLMUMW. MI3BBECTHO, YTO NPW MMMYIbCHLIX BO3EWCTBUSAX B CYXOM
COCTOSIHUM W NOA A0XAEM pa3psAaHbIe XapakTEPUCTUKM NOSbIX U30NATOPOB OTNIMYAIOTCS OT COOTBETCTBYIOLLMX
XapakTepUCTUK MOMHOCTbIO YKOMMIEKTOBAHHBIX BHYTPEHHUMU U BHELLUHUMU KOMIMOHEHTaMU KOHCTPYKLIWIA, CO-
OpaHHbIX Ha 6a3e Tex e MonbIX U30NATOPOB. MoxoXune pasnuuusa Mexay paspsaHbIMU XapakTepUCTUKaMU
[ABYX YNOMSHYTbIX KOHCTPYKLUIA CYLLECTBYET U NPU UCNBITAHMK B YCIOBUSX 3arpsA3HeHus. S dekT HepaBHO-
MEPHOCTU pacnpeaeneHus HanpskeHua Hanbonee APKO NPOSIBSIETCS NpW Boree HU3KUX YPOBHSIX 3arpsi3He-
Hus (3MCO — ot 0,01 go 0,03 mr/cm?), nockonbky 6onee cnabble akTUBHbIE TOKW YTEUKN HE MOTYT B MOMHOV
Mepe KOMMNEHCUPOBAaTh, KOPPEKTMPOBATL UM 3HAYNTENLHO UCNPABNSATL HEPABHOMEPHOCTL pacnpeaeneHus
HanpsHXeHUs.

Mpu 6onee BbICOKUX YPOBHAX 3arpA3HEHUS TOKW YTEUKN CTAHOBATCA JOMUHUPYIOLLIUMMU, YTO NPUBOAMUT K
CHWXEHMIO BINUSAHUS HEPABHOMEPHOCTU pacnpeaeneHns HanpsbkeHusi. 3T1oT achdpekT Habnoaanca Bo BpeMs
npoeeaeHust nabopaTopHbIX UCbITaHuiA. Mony4YeHHbIe Npu 3TOM AaHHbIe CBUAETENLCTBYIOT 0 6nM3ocTu pe-
3ynbTaToB WUCMbITAHMI NOSIbIX N3ONATOPOB U TEX XE U3ONATOPOB, YKOMMIEKTOBAHHBIX BHYTPEHHUMU U BHELL-
HUMKU KOMMOHEHTaMU. Hannyywme xapakTepucTukn (BLICOKOE paspsiiHOE HaNpsHKEHUE U Manblil PpUCK nepe-
KpbITUSA) B LEMOM MOMyY€eHbl ANA KOHCTPYKLUUU C PABHOMEPHBLIM OCEBBIM UM PaAKUanbHbIM pacnpeaeneHmemM
HanpsXeHUA, TaKoW, HanpUMep, Kak KOHCTPYKLUA C EMKOCTHBIM pacnpeaeneHneM HanpspkeHus. KOHCTpykums
U30nATOpA, B KOTOPOI B NEpPBYIO oyepeab obecnevnBaeTcs BhipaBHUBaAHWE pacnpefeneHus HanpsiXeHus, u
3aTeM YYMTbIBAKOTCA BHYTPEHHWE B3aUMOCBSA3AHHLIE KOMMOHEHTHI, CrefoBarTenbHO, ABNAETCA NpeumyLle-
CTBEHHON.

9.5.1.2 HepaBHOMeEpHOE yBNaXkHEHUE U 3arpsa3HeHue

3aLmTa oT AOXKASA C NOMOLLLIO CTPOSHUI MW APYTUX KOHCTPYKLIMIA MOXKET NPUBECTU K HEPABHOMEPHOMY
YBMNa>XHEHWIO BBOAOB MM U3OMSALIMOHHBLIX NOKPbILIEK. B HEKOTOPbIX NONOXEHUsIX BBOAOB MX pabodvas Temne-
paTtypa MOXET NPUBECTU K HEPABHOMEPHOMY YBMAXHEHUIO U3OMNSALMOHHON NMOKPLILLKA BCNEACTBUE MPOCTOro
BbICYLLMBaHUA. KpOMe TOro, HepaBHOMEPHOE 3arpASHEHWE MOXET BO3HUKHYTb B €CTECTBEHHbLIX YCMOBUSIX.
Moatomy Aaxe npw Gonee BbICOKUX YPOBHAX 3arpA3HEHUst KOMNEHcaLUMsl BIUSHWS HEPABHOMEPHOrO pacnpe-
JeneHus HanpsXXeHUs MOXeET ObITb He Tak 3hpeKTUBHA ANa annapaToB, KaK A5l FOPU30HTANbHBIX MPOXOAHLIX
BBO/OB.
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9.5.2 3acyLwunusble panioHbl

Mpu BeIGOPE N30ATOPOB M OMPEAENEHNN UX PAa3MEPOB NS 3aCyLUNUBLIX PaiOHOB BO3HUKAIOT onpe-
JeneHHble TPYAHOCTU. [AnuTensHbie nepuoabl 3aCyxu MOTYT NPUBECTU K IKCTpEeManbHbiM yposHAM 3MCO u
MHO, paxe B panioHax, HE HaxXOASALUMXCA B HENOCPEACTBEHHOW Bnm3ocTu k Gepery. 3TO NPOUCXoaAUT U3-3a
TOrO, YTO OKPY>KaIOLLMI NEeCOK UMEET BbICOKOE COAepKaHUe COru.

Mcnonb3oBaHue aspoaMHAMUYECKMX «CamMOOHULLIAIOLLIMXCSIY NPOcUein U30NATOPOB MOXKET YMEHbLUMTD
BNUAHWE 3arpsA3SHEHNs, Kak 9TO BO3MOXHO NP UCNONb30OBaHWUU MONMMMEPHBIX U30NATOPOB. B pasHoOM cTeneHn
nonynpoBOAHMKOBOE MOKPLITUE NOBEPXHOCTU hapdhOPOBLIX U30NATOPOB 06ecnevnBaeT NOCTOAHHOE NpoTeka-
HWe Toka okono 1 MA, 4To nomoraet usbexarb 06pa3oBaHus Bnaru.

9.5.3 OcbdekTbl GrinzocTu

JlioBble N30NALMOHHBIE KOHCTPYKLIMU, HAXOAALMUECS B HEMOCPEACTBEHHON akCcManbHOW 6nun3ocTu apyr
OT Apyra, Hanpumep: AyroracutenbHbie KAMEPbl MaNoOMAachsiHbIX BbIKIIOYMaTenen u KOHAEHCaTopbl, NpeaHa-
3HAYeHHbIE ANA BbIPABHMBAHUA pacnpefeneHus HanpspkeHusi, HEKOTOpble pasbeaAuHUTENnu U pag napan-
NenbHbIX TMPNAHA NMMHENHbIX N30M1ATOPOB, MOTYT OKa3biBaTb HEGNAronpusiTHOE BNSIHUE Ha rpsa3epa3paaHbie
XapakTepUCTUKN U3ONATOPOB. 3TO BbI3BAHO HANPSHKEHHOCTBLIO AMEKTPUYECKOrO MOMSA, BOSHMKAIOLWETO Npy 3a-
rPA3HEHUN OT B3aMMOAENCTBUA Pa3sIMYHBIX NONEN, BbI3BAHHLIX Pa3psiAHbLIMU NPOLECCaMy.

9.5.4 OpwueHtayua

Brnvaxue opueHTaumm n3onsauum Ha ee paspaaHbIe XapakTepUCTUKY B LIENOM HE NOAYUHAETCA NPOCTbIM
npasunam. Tun n paamep u3onaTopa HeNOCPEACTBEHHO BANSAIOT HA XapakTePUCTUKU 3arpASHEHHON U30NALMN
npu ee pasnuyHoOi opueHTauun. B oononHeHne K 3TOMy BAUSAHME OpPUEHTALMKU MOXET 3aBUCETb OT CTENeHU
3arpsi3HEeHNA M30NALMM HA MECTE KCnnyaTauuu U BpEMeHU, He0BXoAUMOM AN AOCTUXEHUS MAKCUMANbHOIO
YPOBHSA 3arpasHenus. MNpupoga npouecca yBnaXxHEHUs 1 MEXaHM3M NEPEKPbITUA (Hanpumep, paspsaa no no-
BEPXHOCTU WU30MATOpPA UMK pa3psaa B MEXPeGepHOM NPOMEXYTKE) ABNAIOTCA Takke BaXHbiMKU ddakTopamu,
CTeneHb BNUAHUA KOTOPbLIX 3aBUCUT OT OPUEHTAaLMKN U pa3MepoB M3ONATOpa.

CnefoBaTenbHO, INEeKTPUYECcKas NPOYHOCTb Pa3NNYHBLIX TUNOB M3ONATOPOB U UX OPUEHTALMA COCTaB-
nsT 6anaHc Mexay pasnMYHbBIMK NPOLIECCaMu, KOTOPbIe HENOCPEACTBEHHO BAMAIOT HA Pa3psiaHble XapakTe-
PUCTUKU 3arpsi3HEHHON U30NALUMN.

MHdopmauuns, nanoxxeHHasi B JaHHOM TEXHUHECKOM TpeDOoBaHWM, Kak NPaBUNo, OTHOCUTCS K BEPTUKANb-
HOW opueHTauun nsonauuu. flansHenme cBegeHusa OTHOCUTENBHO adddekTa OpUeHTaLumu MOXKHO HaWTK B [1].

9.5.5 MeToabl TeXHUYECKOro 0OCNYyXMBAHUSA M NPOMUNAKTUKU

B ucknounTensHbIX cnyydasx npobnemsl 3arpsi3sHEHUS! HE MOTYT ObITb peLueHbl 9KOHOMUYECKUN UL C
NOMOLLLIO NPaBUNbLHOrO Bbibopa usonATopa. Hanpumep, B paiioHax C CUNLHOW CTENEHbIO 3arpA3HEHUs unu
C PEOKUM EXEroHbIM BbiNaJeHMEM JOXAA MOXET NOTPeboBaTbCA TEXHUYECKOE 06CNYXMBAHME U30NSATOPOB.
MoTpebHOCTb B TAKOM OOCNY>KUBAHMM TAKKE MOXET BO3HUKHYTb NMPU MBMEHEHMU OKPYXXKaIoLLEeNn cpeabl B paiio-
He y)ke MOCTPOEHHON NoacTaHuuu (Mnm NMHUMK) Gnarogapsi NOSIBIIEHMIO HOBbIX UCTOYHUKOB 3arpsi3HEHUA.

B0o3MOXHbI pa3nuyHble METOAbl TEXHUYECKOTO 0OCNY>XMBAHMA U NPOUNAKTUKY.

- Oumnctka u MbITbe. OTU METOAblI MOTYT OCYLLUEeCTBRATLCA BPY4YHYIO UNU aBTOMarmvecku. Hekotopble
aBTOMAaTUYECKME METOAbI MbITbSI MOTYT UCNOMb30BaTbLCA ANS U30NATOPOB, HAXOAALLUMXCH NOA HANPSXKEHUEM.
3TW METOAbI MOTYT CHU3UTb YPOBEHb HAKOMMEHHOr0 Ha U30nATOpax 3arpsA3HEHUs.

- MpumeHeHue rnapodoBHbIX NOKPbLITUI, HANPUMEDP: CUITMKOHOBOW PE3UHbI MU ruapooBHON CMAa3Ku.
MapodoGHOE CBOMCTBO STUX MOKPLITUI YIYYLIAET rPsi3epa3paaHbie XapakTepucTUku M3onsaTopos.

- YCTaHOBKA JONOMHUTENbHBIX KOMMNOHEHTOB, HAaNpUMep: YanuHuTenen pebep unu yanuHutenen nytu
YTEUKW. YANMHUTENn pebep ynyyliaioT XxapakTepMCcTUKU N30MATOPA, B OCHOBHOM, 3a cHET 6apbepHOro acpdek-
Ta U yMeHbLUeHNs addeKTa LLUYHTMPOBAHUSA MEXPEOEepHOro pacCTOAHUA BOAAHBIMU KannsiMu. YANUHUTENU
NyTW YTEYKU YBENUYUBAIOT ANUHY MYTU YTEUYKM U30NSATOpA.

3Tu MeToAbl ObINK LUMPOKO UCMONb30BaHbI U Aany XOpoLUne pe3ynbsrathl. Bbiobop METOA0B TEXHMYECKOrO
obcnyxnBaHusa u NpopunakTUkK 3aBUCUT OT YCMOBUIA HA MECTE BKCMIyaTaumm, NpakTM4eckux U 9KOHOMUYe-
ckux TpeboBanuii. bonee noagpobHas nHpopMaumsa nanoxeHa B [1] u [2].
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MpunoxeHne A
(cnpaBouHoe)

Brok-cxemMbl pa3fIMyHbIX NOAXOAOB K Bbl60py KOHCTPYKUnun

Cnepytowme 6510K-cxeMbl npeacTasnstoT Moaxogbl 1,2 n3 w3 5 B rpachmueckoin hopme.

BxogHble gaHHble OnbIT akcnnyataumn (cm. Mpunoxexne G) Moaxop 1
Vcnonb3oBatb pesyrnbTatbl NOMEBbIX WK
T pe 60 BaH s cucte Mbl (. 6) na6opaTopr|x MCGﬂeAOBaHMﬁAﬂHTOFO xe
Tun cucTembl camoro MecTa aKkcryaraumm, 6amkaiiero
MakcumarnbHoe MecTa WM MecTa C MOXOXUMU YCIOBUAMM
pabouee HanpsxeHue Yy
MepeHanpsaxeHns

3afaHHble Tpe6oBaHNA K UCMOSTHEHNIO
M30ﬂﬂLU/IOHHbIe paccToaHuna

Ycnosua okpyxatouweit cpeabl (n. 7)
Tunbl 1 ypoBHN
3arpsisHeHuns
OoXAb, TymaH, poca,
cCHerunep
BeTep, wTopm
Temnep aTypa

MapameTp bl U30/1 STOPOB
O6was gnwuHa irmn/ mate puan/npodun hi
ANVHA NyTW yTe ukn/ auameTp bl/ AN MHa nyTu

paspaja

I_3b|6op
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BxoaHble AaHHblE

TpeboBaHus cuctemsbl (rr 6)
Tun cncrtemel
MakcumanoHoe
pa6oy ee Hanp sxe Hue
MepeHanpsaxeHusa
3afaHHble TpeboBaHMA K UCNOSTHEHUIO
M30NALM0OHHbIE paccTosHUA

YcnoBusa okpyxaruwein cpegbl (n. 7)
Tunbl 1 YPOBHMN
3arpasHeHus
Ooxnab, TymaH, poca,
CHer n nep
BeTep, wTopm
TemnepaTtypa

MapameTpbl M301ATOPOB
O6 wasa pgnvHa /tTun/ matepuan/npodgunns/
ONVHa NyTW yTeuku/ gnameTpbl/g v Ha nyTu

paspsjga

PykoBoACTBO MO BbI6OPY NPOUNSA U ANNHBI NYTU YTEYKN
PykoBoACTBO MO BbI6OPY NPOUNSA U ANNHBI NYTU YTEYKN
[aHO B COOTBETCTBYIOLWMUX NYHKTaX, @ UMEHHO: Bbl6Op
npoduns, 6asucHas YAMNY v nonpaBkn K Heli, MIKAT
60515-2, MOKAT 60515-3 nnu B 6yAy Wwux yacTax,

9K BMBaNEeHTHbIX MAK/TT 60515-2, M3K/TT 60515-3 gn s
CUCTEM MOCTOSIHHOIO TOKa

Mopgxop 2

Ectb nu Bpema ansa

Het
N3MepPEHUA CTENEHMU
3arps3HeHusa Ha mecTe
akcnnyartaummn?
fda 1
N3mepeHuna (8.1) OueHka (8.2)

OnpepeneHue C33 (Tabnmuya 3,
PucyHok 5 n 6 n. 8.2)
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lMpunoxexnue B
(cnpaBouHoe)

MexaHn3Mbl NepeKkpbITUA 3arpss3HeHHON U30NALUU

B.1 MexaHu3M nepeKkpbITMA U3ONALMUU NMPU 3arpa3HeHun Tuna A

[na scHoro NOHWMaHUA NPUPOALI 3TOrO SIBNEHUA NPOLECC NEpPEeKpLITUA M3oNATOpa Mo ero NOBEPXHOCTH, npea-
BapuTenbHO 3arpsi3HEHHOR TBEPALIMU OTIOXEHWAMY (3arpasHeHWe Tuna A), pasfieneH Ha LecTb a3, ONUCaHHbIX HUXeE.
B AeiicTBUTENbHOCTM 3TU Pasbl He YETKO BbIpaXeHbl, HO CKNOHHLI K CIIMBAHWUIO.

Ha npouecc cdopMupoBaHusa pa3psfa BLOMb 3arpA3HEHHOW MOBEPXHOCTW OKa3blBaloT CyLUECTBEHHOe BUSAHWE
CBOWCTBA NOBEPXHOCTU U30MATOpa. PasnuyatoT fBa COCTOSHUS NOBEPXHOCTU: rnapodunsHoe unu rugpocobHoe. Mapo-
duneHoe cocTosHNe MOBEPXHOCTU B LIENOM NpUCYLLe CTEKMAHHBEIM U KepaMU4YeckuMm usonatopam, a ruapocobHoe —
“3onaTopaM, BbIMOMHEHHBIM U3 MOMMMEPHBLIX MaTepuanos, B 0CO6EHHOCTW, Ha OCHOBE CUITMKOHOBOMN pe3unHbl. Mpu yB-
NaXXHEeHUN AOXAEM, TYMaHOM U T.4., TMAPOdUIbHEIE NOBEPXHOCTU MOMHOCTLIO HAMOKaloT. B pesynsraTe Ha NOBEpXHOCTH
n3onaTopa nosiBAeTCs AMeKTponuTuieckas nnexHka. Mpu yBnaxHeHuu xe ruapodobHoi NoBepxHOCTU Boga cobupaetcs
B OTAeNbHbIe Kannu.

Ha npoLecc hopMupoBaHua paspsaa BAOMb 3arpA3HEHHON NOBEPXHOCTU CYLLIECTBEHHOE BANAHWE OKa3biBaloT ¢op-
Ma BO3AEeWCTBYIOLLEro HanpsKeHns (HanpspkeHne nepemMeHHoro U NocToAHHOro Toka). MNpu BO3feNCTBUN HaNpsXKeHus
NepeMeHHOro Toka NpPoLecC NPOABWXEHWUA AYTV BAOMb NMOBEPXHOCTU U30MNSTOpa MOXET NOABEPraTbCA HECKONBKUM LiM-
Kram 1 NoaToMY B Kax/blii NONynepuoa HanpsxxeHnsa Ayra To BO3HUKAET, TO raCHET NpU HanpshkeHun, 61IM3KOM K HyrieBoMy
3HaYeHUIo.

YcnoxHALLeh XapakTepHOW YepToin paccmaTpuBaeMoro NepekpbITUA SABMNAETCA paspag B BO3ayXe Mexay cocef-
HUMU TOYKaMU Npodounsa usondtopa (Hanpumep, Mexay pebpamu), KOTOpbIN YXYALUAET PaspsgHyIo XapakTepUCTUKY M30-
nAaTopa 3a c4eT cokpalleHus obLei AnuHbl ayrn. KpoMe Toro, BogsiHble Kannu U CTpyiku MoryT Takke cnocobcTeoBaTh
CHWXEHWIO SNIEKTPUHECKOW MPOYHOCTM UsonsAumun. MNMpoLecc, ONUCaHHbIA HUXe, XapakTepeH Ansa ruapodunbHBIX NoBepX-
HOCTeW, Takux Kak kepaMmudeckune matepuansl.

®a3a 1. MisonATop nokpbiBaeTcHa CoeM 3arps3HeHus. Ecnuv sarpsasHeHne HenpoBogsiyee (HU3kasi NpOBOAUMOCTL) B
CYXOM COCTOSIHWUK, TO Nepej NosiBNeHnem paspsaga Heobxogumo Hebonbluoe yBnaxHeHue (dasa 2).

®a3a 2: [ToBEpXHOCTb 3arpA3HEHHOro U3ONATOPa YBMaXHAETCH. YBMaXHEHUEe U30NSTopa MOXET NPOUCXOAUTL cre-
JyIoLWwMM 06pa3om: NPu NOrMoLLeHUN Bnary, KoHgeHcauum 1 BeinageHn ocagko. CUNbHBIA 40XAb (0CAAKW) MOXET CMbITb
3MNEKTPONUTUYECKNE KOMMOHEHTLI CNOS 3arpsA3HeHUst YaCTUYHO UM MOnHOCTbIo 6€3 BO3HMKHOBEHUS ApYruX a3 paspsaa-
HOro npotecca, UM OH MOXET CrnocobCcTBOBaTL BO3HUKHOBEHMIO pa3psiia B BO3AYLUHBIX MPOMEXYTKax Mexay pebpamu.
[MornoLleHWe Bnary BO3HUKaET B NEPUOALI BEICOKOW OTHOCUTENBHOM BraXHOCTU Bo3gyxa (< 75% OB), koraa TeMneparypa
N30nATOPa U OKPYXatoLLEero Bo3fyxa CTaHOBUTCA 0AMHaKoBON. KoHAeHcaLMa BO3HUKAET, KorAa yBRaxHeHne Bosfyxa npu-
BOAWT K KOHAEHCaLN Ha NOBEPXHOCTU U3ONATOpPa, FAe TeMnepaTypa HUXe, YeM ToUYKa pochl. OTO SABMEHNE BO3ZHUKAET Ha
paccseTe U nepea HUM.

Qasa 3. Haxogswuicsa nog HanpsKEHMEM U3ONSATOP MOKPLIT CroeM NpoBoAsiLLero 3arpsAsHeHus. MNoa gencTsnem
npoTeKatoLLX NoBEPXHOCTHBLIX TOKOB YTEYKM B TEHEHUE HECKONBbKUX NEPUOS 0B NPOMBILLIEHHOR YacToTbl NPOUCXOAUT Ha-
rpes, NPUBOASALLMA K BbICYLUMBaHNIO OTAENbHLIX YacTell crosi 3arpasHeHus. B pesynsrate Ha NOBepXHOCTU M30MATOpa
obpasyloTcA Tak HasblBaeMble Cyxue nosca.

@a3a 4. Crnoit 3arpsa3HeHna BLICYLIMBAETCA HepaBHOMEPHO. [poBoasiLMe YacTh NOBEPXHOCTU U3ONATOPa Npepbl-
BaKOTCA CyXMMU NoSIcamu, YTO NPUBOAUT K NPEPLIBAHUIO TOKa YTEYKN.

da3a 5: PazHoe HanpsxeHWe, AeicTBYIOWEee BAOMb MHOXECTBEHHBIX CYXUX MOSICOB (KOTOpble MOMYT AOCTUraTb He-
CKONBKUX MUNNUMETPOB B LUNPUHY) BBI3bIBAET NEPEKPLITUE CYXUX NOACOB Mo BO3AYyXY ¢ o6pasoBaHMeEM AYroBbIX KaHanos,
nocnefoBaTenbHO COeAUHEHHBIX C y4acTKaMn YBNaXHEHHOW NPOBOASLLEN NOBEPXHOCTU CMOS 3arps3HEHUsa UsonsaTopa.
Kaxablil pas, Korja NpoucxoaunT UCKPOBOE NEepeKpLITUE CyXUX NOACOB, BO3HUKAIOT BPOCKN TOKOB YTEYKN.

dasa 6: Ecnn conpoTuBneHne yBnaxHeHHON U NpoBOASLLEH YacTu crnos 3arpsis3HeHunsi byaeT AOCTAaTOMHO HU3KOE, TO
AYru, nepekpbiBatoLLue cyxue nosca, GyayT noaaepXmBaTbes U, B KOHEYHOM UTOre, MOTYT MPOAOIMKaTb PacnpoCTPaHATLCS
BAOMNb U30MATOpPa, 3aHMMasi Bce 60nbLuyto 1 60nbLuyio YacTb ero AnNuHbl. B cBoto odepefb, STO NPUBOAUT K CHUXKEHUIO CO-
NPOTUBIMEHUS LIeNOYKM, COCTOSILENR N3 NocNefoBaTeNnbLHOro CoeAUHEHNs NPOBOASLLMX YH4AaCTKOB NOBEPXHOCTU U3ONATOpPa
N QYroBbIX KaHaroB, NepeKpbiBaloWuUX cyxue nosica. B pesyneraTe Tok yTeuku BospacTaeT, obecneunBas ycnosus ans
AanbHenLwero yanmHeHuns ayr. B koHe4HoM uTore ayrn pacnpocTpaHsaIoTCa Ha BCIO ANMHY M30onATopa, T. €. HacTynaeT 3a-
BepLialoLyas ctagus paspsaga (nepekpbiTue — U3onsAauun OTHOCUTENBHO 3eMIN).

Becb npouecc MOXHO oxapaKTepu3oBaTb Kak B3auMOAENUCTBUE MEXAY WU3ONSATOPOM, 3arpAsHEHUAMK, YCNOBUAMK
YBNaXHEHUA U MPUNOKEHHBIM HaNPSXXeHWEM (MU BHYTPEHHUM COMPOTMBMEHUEM UCTOYHMKA NUTaHWA B NabopaTopHbIX
YCIOBUAX).

Mo Mepe pocTa ToKa yTeukn BEPOATHOCTb BO3HUKHOBEHWUA NepeKpLITUSA yBenuyneaetcs. B cBoto ovepesb BennynHa
TOKa YTEeYKn onpefenserca B OCHOBHOM NPOBOAUMOCTLIO CMOA 3arpasHeHUs. [103ToMy Ha OCHOBE W3NOXEHHbIX npefa-
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CTaBlEeHU 0 MeXaHU3Me MepeKpbITUA 3arpA3HEHHON U YBNaXXHEHHON U30MALUU MOXKHO 3aKMOUYUTb, YTO MOBEPXHOCTHANA
NPOBOAUMOCTL CII0Sl 3arpsi3HEHUS SIBMSETCS pPeLlalolMM (haKTOpOM BEPOSITHOCTHOrO cobbiTua: ByaeT nu nepekpuiTue
n3onsTopa Unu oHO He NpousoiaeT. [MoBepXHOCTHYIO NPOBOANUMOCTL CMOS 3arpsA3HEHNSA MOXHO ONpeaenuTb, ecnu gony-
CTUTb paBHOMEPHOE pacnpeferneHne 3arpsi3HeHUs 1 yBraXHeHUs BAOINb NOBEPXHOCTU U30NATOPa — MpU UCNONb30BaHUK
koadppuymueHTa opMbl (CM. npunoxeHue H).

MepekpbiTe 3arpsi3HEHHON U30NALMK B 3aCyLLNUBLIX pailoHax, TakuxX Kak NyCTbIHW, MOXET OKa3aTbCA Cepbe3HOn
npobnemoii. Takue nepekpbITUS YacTo 06bACHAOTCA 3P EKTOM «TEMNOBOIo 3anasAblBaHUAY, BO3HUKAOLWWM NPU BOCXO-
Je corHua, Korja NosiBMsAeTcA pa3HuLa Mexay Temneparypoil NOBepXHOCTU n3onsaTopa U 6bICTPO pacTylwen TeMnepaTty-
poii Bo3gyxa. [laxe npu A0BOINBHO HU3KUX 3HAYEHUSIX OTHOCUTENBHOMN BMaXHOCTU BO3fyxa ANs CyLWEeCTBEHHOW KOHASH a-
Lumn TpebyeTca pasHuLa TeMnepaTyp BCEro B HECKOSBKO rpagycoB. TennoeMKoCTb U TennonpoBoAHOCTb U30NALMOHHOIO
marepuana onpeaensoT CKOPOCTb €ro Harpesa.

Bonee nonHas nHdopMauma o npoueccax popMUpoBaHUA NepeKpbITUS 3arpsA3HEHHON 3oMALMKU U MofennpoBa-
HWUW 3TUX MpoLEeCccoB M3noxeHa B [1].

B.2 MexaHu3M nepekpbITHUsS U3ONALIMM NPU 3arpA3HeHnn Tuna B

B.2.1 MpoBoasawumi TymaH

«MrHoBeHHOe 3arpAasHeHue» Tuna B oTHocuTtca k 3arpAsHeHuto BbICOKOW npoBoOAUMOCTH, KOTOpOEe 6bICTp0 OoTKna-
[blBaeTC Ha NOBEPXHOCTAX U3ONSTOpA, YTO MPUBOAMUT K YCNOBUSIM, MPU KOTOPbLIX COCTOSIHUE MOBEPXHOCTU U3onsTopa
M3MEHAETCA OT NpueMnemMo YUCToro K cnabo npoBogsLliemMy, a 3aTeM — K KpUTU4eCKOMY, NpU KOTOPOM 3a KOpOTKOE BpeMsA
(< 1 4) NponcxXoAUT NepeKpbITUE N30NATOpPA, NOCIIE YEro COCTOAHNE NOBEPXHOCTN U30NATOPa BHOBL BO3BpaLLaeTcs K Co-
CTOAHUIO HA3KOW NPOBOANMOCTH.

[ns ScHoro noHMMaHusa nNpupoabl NEPEKPLITUA U30NSATOpa NPU « MIHOBEHHOE 3arpsisHeHne» Tuna B ncnonbsyerca
TOT Xe npoLecc, KOTopbId U3NoxeH B pasaene B.1. OgHako MrHOBEHHOE 3arpasHeHne obbIMHO OTKNaAbIBaeTca B BUAES
BbICOKO MPOBOASALLErO CMOS XUAKOrO SM1EKTPONnUTa, Hanpumep: consHble 6pbi3ark, CONAHOW TYMaH WNU NPOMBILLNEHHBbI
KUCMOTHBIA TyMaH, NMosToMy MpoLEece Ha4YMHaeTca ¢ ONUCaHHON Bhiwe dasbl 3 U MOXET BbICTPO AOCTUrHYTL a3kl 6.
B nelcTBATENBHOCTN 3TU haskbl He YETKO BhIPaXEHbI, HO CKIIOHHBI K CIMBaHWIO. OTU hasbl XapakTepHbl TONbKO ANS Mn-
ApOodUnBHBIX NOBEPXHOCTER. HanbonblueMy pUCKy NepeKpbiTUS U30NALUN NOABEPratoTCA KOHCTPYKLUUN, PacnonoXeHHbIe
BOMW3N XMMUYECKNX 3aBOAOB WU B MOPCKUX MPUBPEXHBIX 30HAX C U3BECTHOW UCTOpPUE TEMNEPATYPHBLIX U3MEHEHUIA.

B.2.2 MNTnybu cTpym

XapaKTepHbIM Crly4aeM 3arpssHeHus Tuna B sBnaloTca nTudbkn cTpyu. STO TUM MTUYBETO UCTIpaXHEHUs, KOTopoe
npw BLIXOAE Hapyxy obpa3syeT NpOTHKEHHYHO CTPYHO BbICOKOW npoBogumocTu (20—40 kOm/M), B pesyneraTte Yero Bo3ayLu-
Hblli NPOMEXYTOK CyLLeCTBEHHO COKpalyaeTcs, obecneunBas TEM camblM YCNOBUA ANA BO3HUKHOBEHUS pa3spsga. B atom
cnyd4ae reoMeTpus N XapakTepuUCcTUKN U30NATOpa UrpatoT Marylo porib UNW BOOGLLE HUKAKOW PONK HE UrpatoT, U NyYLnM
pelueHnemM MOXeT ObITb yCTaHOBKa OTMyruBaloWUX YCTPOWCTB UM Kak asibTepHaTUBa — HacecToB, COOTBETCTBYHOLLUX
MECTHOW hayHe Unn U3onsaLUUOHHOW KOHCTPYKLUK.

B.3 MexaHu3m nepekpbITus No 3arpA3HeHHON rmApodpoGHON NOBEPXHOCTH

Brarogaps guHamudeckoii npupoge ruapodobHo NOBEPXHOCTU U CRIOXHOMY €€ B3aUMOAENCTBUIO C 3arpAsHUTe-
NAMM (NPOBOASALLMMU U HENPOBOAALLMMMW) U CMaYUBAIOLLIMMU BELLLECTBAMU, HA CErOAHSLLIHUA AeHb HET obLenpuaHaHHOW
MoAenn popMUPOBaHUS NEPEKPbITUSA BAOMNb 3arpsi3HEHHOW NOBEPXHOCTU U3ONATOpPaA, BLINOIIHEHHOTO Ha OCHOBE MMAPO-
¢06HOFO Marepuana. Op,HaKO npoABnAeTCcA Ka4eCTBEHHaA KapTUHa MexaHu3Ma (popMMpOBaHMFl TaKoro nepekpbiTuA, Ko-
Topasi BKIo4aeT B cebs Takme NpoLecchl Kak MepeXof Conu B BOAAHbLIE Kanfu, HEYCTOWYMBOCTbL BOASHLIX Kanernb, 06pa3so-
BaHWe XXNAKUX NOBEPXHOCTHLIX BONTOKOH U pa3BUTUE paspsaga Mexay HUMU nnu kannsamu npu 40CTUXKEHUU NeKTpU4eCKum
nosieM JOCTaTOMHO BLICOKOTO 3HaYEHUS.

O,D,HaKO B 3Kcnnyataynm rw,qpo¢)o6Hb|e Marepuansl nojsepralotca uHaMmu4eckomy rnpoueccy ocegaHusa 3arpsas-
HEHWS, yBNaXHEeHUs!, NoKanu3oBaHHbIM paspsaam Unu AeicTBIIO BLICOKOrO 3NIEKTPUYECKOro MOSSA, YTO MOXET B COBOKYT-
HOCTU 3TUX paKkTopoB 0BYCNOBUTL BPEMEHHOE MNpeBpalleHhe YacTu UNKn Beei MOBEpXHOCTU M3onaTopa B Gonee rugpo-
dunbHoe coctosHWe. MNMoaToMy K npupope npoLecca OpMUPOBaHUA NEPEKPLITUS BAOMNL 3arpasHeHHoW rugpodgobHoit
NoOBEPXHOCTU HOMUHASBHO NMPUMEHAIOTCA Te XKe NPEACTaBeHns, YTo U AN IMApodUNbHBIX MaTepuanos, NM60 YacTUYHO,
nméo Ana orpaHUYeHHoro nepunoga BpeMeHu.
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MpunoxeHune C
(o6s3aTensbHoe)

MN3mepeHne IMNCO un NMHO

C1 MMpepBapuTtenbHble 3amevyaHus

CTeneHb 3arpsa3HeHnst MOBEPXHOCTU MOXEeT ObiTb onpedeneHa nyTeM U3MepeHWsl SKBUB&JIEHTHOW MAOTHOCTU CO-
NeBbIX 0T/0XeHM (AMNCO) 1 NNOTHOCTN HepacTBOPUMBIX OTNOXeHUA (MHO) Ha cTaHAapTHbIX M30N1STOpax Ha OCHOBE CY-
LLLeCTBYIOLWMNX AAHHBIX WWAN AaHHBIX, NOJIYYEHHbIX HA MOMEBbLIX UCMbITATENbHLIX CTeHax. CrnefdyeT fobasuTb, YTO, €c/m
3TO BO3MOXHO, n3MepeHue IMCO u MNMHO Ha TOYHO BbIGPAHHOM M30NSTOpe 06ecneyunTt nosyyeHne HenocpencTBEHHOM
nHdopmauun ansa onpegenenns Tpebyemol AIvHbl MyTU YTeUKU U3onATopa. VIHorga nosieseH Takke XMMUYECKUn aHanms
3arpsisHuTenein. JaHHoe npuioxeHue onucbiBaeT cnocobbl mamepeHuss AMCO n MHO u kak NPOM3BECTU XUMUYECKUIA
aHanus sarpssHutenei.

LA n3mepeHns cTeneHn 3arps3HeHWss B aKCMyaTauun UCnofb3yeTcs CTaHA4ApTU30BaHHbIA MoaXod, COrMlacHO Ko-
TOPOMY M3MEpPEeHUs NPOBOAATCA Ha FMpNsHAe U3 CeMu CTaHO4ApPTHbIX U TapenbyaTtbiX M30NATOPOB (MPeanoyYTUTENbHO 9
N30NATOPOB, YTOOLI M36EeXaTb KOHLEBOro ahdiekTa) WM Ha CTaHAapTHOM A/IMHHOCTEPXHEBOM M30M1ATOpe, MMEKLWEM He
MeHee YeTblpHaguatn pebep. Mpy OTCYTCTBUM HanpshkeHWs rMpnsHia U30AATOPOB AO/DKHA pacnonaratbCs Ha BbicOTe,
Mo BO3MOXHOCTM, 60nee 6/IM3KOI K BbICOTE PACMOMOXEHUS JIMHEHON M30MAUMM UK M30MALUUM OLIMHOBKW. BepxHue u
HDKHME YacTy KaxkAOoro Tapenibyatoro M3oaaTopa MM 30Hbl AIMHHOCTEPXXHEBOIO M30/1ATOPa AO/MKHLI KOHTPOMPOBATLCA
yepes onpegenieHHble COOTBETCTBYIOLLME UHTEPBA/bI BPEMEHW, HanpuMmep: Kakaplii Mecsl, (M3051ATop 2, 30Ha 1), Kaxable
Tpn mecsua (M3onaTopbl 3-5, 30HbI 2-4), Kaxable LWecTb MecsauesB (M3019T0p 5, 30Ha 6), Kaxablii rog (M3018Top 7, 30Ha 6),
nocne AByx net (M30naTop 8, 30Ha 7) UT.4., ynpexaas BbinafeHns OoxasA, pocbl U T.4.

MpumeyvyaHne — TPYMEHUTENBHO K W30MAUMM CUCTEM MOCTOAHHOTO TOK& MOXET ObITb MONE3HO N3MEepATb
AMNCO n MHO oTAeNnbHO Ha BEPXHEN 1N HWXKHER MOBEPXHOCTU u3onstopa.

_g.x+_ M3onatop 9
N3onatop 8

/®\
~  Wsonatop 7
N3onatop 6

IETAY
1 I‘-V— N3onatop 5

/3E\
"==is—  yzonatop 4

JAZAN
— MW3onaTop 3

/

N3onatop 2

/® \
N3onatop 1

Tapenbyartblie N301ATOPbI ,ﬂ,]‘ll/lHHOCTep)KHeBOVI n30n4Top

PucyHok C.1 — vpnaHgbl n3onaTopos Ans nmepexuns 3MNCO n NHO

C.2 Heobxoanmoe obopynoBaHue s U3MEPEHUS CTeNeHn 3arpa3HeHns

[ns n3mepenunsa IMCO mn NMHO Heobxogmmo cneaytowee obopyaoBaHue:
-AUCTUNNIMPOBAHHAA BOAA WM feMUHepasiM3oBaHHaa BOAa;
-U3MEPUTENbHBIA LUANHAP;
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- XMpYypruyeckme nepyarku;

- NacTMKoBas NUNKas NeHTa,;

- MapKMpOBaHHbIA KOHTEHEP;

- nocyga Ans MbiTbs;

- rurpockonuyeckas Bara, LWeTka wiv ryoka;
- n3MepuTeslb NPOBOAUMOCTY;

- AaTymK TemnepaTypbl;

- chunbTpoBasibHas Gymara;

- BOPOHKa;

- McnapuTenb/CyWwnnbHbIA Wwkad;
- BECHI.

C.3 MeTtogbl cbopa 3arpsisHeHunit ana nsmepenusa 3NCO n NMHO

C.3.1 O6uwee 3amevyaHue

K noBepxHOCTM M30N5TOpa He cnefyeT npukacarbes, YTobbl n3bexaTb 060 NoTepu 3arpsasHeHus.

HageBaliTe UiCTble XMPYpPrnyeckn nepyarkul.

KoHTeiHep, “3MepUTENbHbIA UMAUHAP W T.4. HEO6XOAMMO TWaTe/NlbHO NPOMbITb, YTOObI Nepes U3MepeHueM yaa-
NNTb Nto6ble 3AEeKTPOINTLI, OCTaBLUMECS OT NPeAblAyLLNX U3MEPEHWIA.

C.3.2 Metog c ncnonb3oBaHnem TamrnoHa

- AuctunnnpoBaHHan Boga o6bemom 100—300 cm3 (Mnn 6onee, ecnu TpebyeTcs) HaIMBAETCS B KOHTEMHEPbI U Tn-
rpockonuyeckas sara (TaMrnoH) norpyxaeTcs B Bofdy (MOryT 6biTb MCNOb30BaHbl ApYyrne MHCTPYMEHThI, TakMe Kak LeTka
nnu ry6ka). MpoBOANMOCTb BOAbI C MOTPYXEHHON TMIPOCKONMYECKOW BaTON AO/MKHA cocTaBnsaTb meHee 0,001 Cw/m.

- C nomMoLbio BbDKaTOW BaTbl 3arps3HUTENN [AO/MKHbI ObITb CTEPTHI C MOBEPXHOCTU M30M1ATOPa, 3a UCK/IYEHUEM
N06bIX META/I/IMYECKUX UM MOHTaXKHBIX YacTeli. Mpn HeO6XOAMMOCTIN 3arpsi3HEHNS, CHATbIE C BEPXHEN U HMKHE NoBepx-
HOCTell TapenbyatbiX M30MSTOPOB, MOTYT ObITb U3MEPEHbI OTAENbHO, C Lefbl0 NOMyYEHUs MOSIE3HON MHopMauun ans
OLIeHKM, Kak nokasaHo Ha pucyHke C.2. 3arpAsHUTENn ¢ AIMHHOCTEPXHEBOro n3onsTopa 06bIMHO AO/MKHLI cobmpaTbes ¢
HWKHEn NoBepXHOCTU pebpa.

- TamnoH ¢ 3arpAsHUTENAMU OO/KEH NOMeLaTbcs 06paTHO B KOHTEMHepbl. 3aTteM 3arpsasHUTeNn pacTBOPSIOTCSA B
BOZE Npu B36aNiTbiBAHNW KOHTEHEpa W BbDKMMaHWU BaTbl B BOAE.

- MpoTupky nsonsatopa cnefyet NOBTOPATb 40 TeX NOp, Noka Ha ero NOBEPXHOCTW He OCTaHeTcs 3arpsasHeHuit. Ecam
[laxe Mocnie MHOroKpaTHOM MPOTMPKY 3arpsi3HUTENIM OCTAKTCS, TO KX CnedyeT yAanuTh ¢ NOMOLLbIO WnaTens u NOMecTuTb
B BOZY, COAEPXaLlylo 3arpsA3HUTENN.

- Heo6xoammo 06patntb BHUMaHWE Ha TO, YTOObI He TEPATb HW Kan/n BoAbl. 3TO 03HAYAET, YTO KAYeCTBO 3arpsA3Hu-
Tens He AO/MKHO CUIbHO U3MEHATLCA A0 W nocne cbopa 3arpsasHuTenei.

PucyHok C.2 — YganeHue 3arpsi3HuTesieil ¢ NoBepxHoCTy n3onsatopa

C.3.3 MeTog CMbIBKM (A1 TapenbyaTbiX U301ATOPOB)

MeTog, Bk/OYaeT B cebs credytoLlyto nocnefoBaTe/ibHOCTb AEWCTBUIA:

- 3aKneliTe Wwanky n NecTuk U3onsaTopa SIMNKOM NEeHTOM, HO He NOBEPXHOCTb U30/SATOPa,;

- ybegutecb B TOM, 4TO NOCyAa, B KOTOPOW AO/MKHbI 6bITb BbIMbITbI U30AATOPbI, YACTas,

- oTmepbTe 500—1000 cm3 (nm 6onblie, ecnu TpebyeTcs) AMCTUAMPOBaHHON Boabl (a < 0,001 Cwm/m) n HaneiiTe
B nocygy;

- MOMecTUTe B BOAY MCMbITYEMbIli U30MIATOP LUAMNKOM BHW3 W BbIMOWTE /IMLEBYIO MOBEPXHOCTb BOAOW, OCTOPOXHO
NoCcTyKuBas rno Kpomke pebpa;

- MOMECTUTE B BOAY TOT X€ W30/1ATOP NECTUKOM BHWU3 U OCTOPOXHO CMOITE 3arps3HeHue C HWKHEN NOBEPXHOCTH,
cnerka nocTykMBasi pyKoi;

- CHOBa HaneiiTe BOAbl B KOHTEMHEP Tak, YTOObl B MOCyAe He ocTaBasiCA OCafok.

BblleonucaHHbIin NpoLecc MOXeT ObiTb MCMOMb30BaH 4151 OTAENLHOIO cbopa 3arpA3HEHUn C BEpXHEl N HUXKHEN
NoBepPXHOCTelN usonatopa.
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C.4 OnpegeneHune 3AMNCO un MHO

C.4.1 Pacuet 3ICO

HeobxoanmMo n3mMepuTb MPOBOAMMOCTb M TEMNepaTtypa BOAbl, cogepxalieli 3arpasHuTeny. 3mepeHuss JOMKHbI
NPOBOAMTLCS MOCNE AOCTATOYHOrO B36GaNTbiBaHUA BOAbl. [1a 3arpsA3HMTENell ¢ BbICOKOW CTEMEeHbld pacTBOPUMOCTY Tpe-
6yeTca Hebonblloe BpeMs B36aNTbiBaHWA, HanpuMep, HECKONbKO MUHYT. 3arps3HUTeNM C HWU3KOM pacTBOPUMOCTbIO B
ueniom TpebyloT 6o/1ee ANMTeNbHOro B36a ThiBaHMSA, a UMEHHO: 30-40 MUH.

Monpaska NPOBOAUMOCTM AO/DKHA MPOBOAWTLCA € nomMoLpto chopmynbl (C.1). [laHHbIi pacyeT ocHoBaH Ha n. 16.2
nn 7 M3K 60507.

m20 =ae[l —b(0 —20)], (C1)
roe 9— temneparypa pactsopenus (°C);
oe— obbemHas nposoguMocTb npu Temnepatype 9 °C (Cwm/m);

020 — o6beMHasn NpPoBOAMMOCTbL Npu Temnepatype 20 °C (Cm/m);
b — koahchuLMeHT, 3aBUCALWMIA OT Temnepatypbl 9, onpeaensiemMblii ypaBHeHnem (C.2) n Kpusoii pucyHka C.3.

b=-3,2 10 803 +1,032x10-502-8,272 1(F49+3,544x10"2 (C.2)

5 10 15 20 25 30 )
Temnepatypa pactBopeHus, °C
PucyHok C.3 — 3aBucumocTb KoadpdmumeHTa b oT Temnepatypbl pactsopeHus 0
JMNCO Ha NOBEPXHOCTU M30M15TOpa A0/DKHA ObITh paccumMTaHa ¢ NomoLLbio BbipaxeHuin (C.3) n (C.4). IToT pacuyet
OCHOBaH Ha n. 16.2 M3K 60507. B3anMocBA3b Mexay 06beMHON NPOBOAUMOCTLIO Npu Temnepatype 20 °C (a20) n cone-

HOCTbIO (Sa, kr/M3) npeacTasneHa Ha pucyHke C.4.

sa =(5,7a20)103; (C.3)

3nCO =Sa”, (C.4)

roe P20 — obbemHas nposoaMMmocTb Npu Temnepatype 20 °C (Cm/wm);
OMNCO — 3kBMBANEHTHAA NIOTHOCTb COJMIAHOrO OT/IOXEHUs (Mr/cm2);
V — o06bem AgUCTUNNNPOBaHHOM Boapbl (CM3);
A — nnowasb NOBEPXHOCTU U30/IATOPA, C KOTOPOI coBpaHbl 3arpasHuTeny (cm2).
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O6bemHasi npoBoAMMOCTb Npu Temnepartype 20 °C, 020, Cm/m

PucyHok C.4 — 3aBUCMMOCTb CO/IEHOCTM OT 06bLEMHOM NPOBOAMMOCTU
npu Temnepartype 20 °C

Ec/nn 6bINn BbINOMHEHbI OTAENbHbIE M3MepeHUsi 3HaueHnii AMCO ¢ BepxHei 1 HkHell noBepxHoCTel 13onsaTopa,
TO cpefiHee 3HauyeHne SMNCO MOXeT 6bITb paccUUTaHo ¢ NoMoLLbo dpopMy bl (C.5), KoTopas MOXET 6bITh Takke UCMo/b-
30BaHa /15 onpefeneHns cpeaHero aHadenusi MHO.

AMNCO( x At |1 AMNCOb x A),

A (C.5)

CpefHee 3HauveHne IMNCO =

roe ANCO( — 3MNCO Ha BepxHe NOBEPXHOCTU uzonaTopa (Mr/cm2);
AMCOb — 3MCO Ha HMKHEN NOBEPXHOCTU n3onaTopa (Mr/cm2);
At — nnowapb BepxHeli NOBepXHOCTU nsonsatopa (cm2);
Ab — nnowanb HWKHEN NOBEPXHOCTN n3onatopa (cm2);

A — obuwas naowaab NoBepxHOCTM nsonsatopa (cm2).

MpumeuyaHne 1— [Ana namepeHnii HU3KUX 3HadeHun IMNCO B obnacty 0,001 mr/cmM2 pekomeHAyeTcs UCnosib-
30BaTb BOAY OYEHb HU3KOW NPOBOAMMOCTW, Hanpumep, MeHee Heckosibko 10"4 Cm/M. HopmanbHas AMCTUAMpOBaHHas
NN emMuHepann3oBaHHas Boda C NPoBOAMMOCTLI0O MeHee 0,001 Cwm/M Takke MOXeT OblTb MCNONb30BaHa 415 3TOl Lenu
nyTeM BblUMTaHWS 3KBMBANEHTHOrO KOMMYecTBa COMM CamMOi BOAbl U3 U3MEPEHHOro 3KBMBANIEHTHOrO Ko/AMYecTBa COMu
BOAbl, COAepXallel 3arpasHuTenu.

MpumeuyaHune 2 — Konnyectso AUCTUANIMPOBAHHON UM AeMUHEPANU30BaHHON BOAbI 3aBUCUT OT BUAA U KO-
NiMyecTBa 3arpsasHuTesneil. Bosbluoe KOMMUYECTBO BOAbI PEKOMEHAYeTCs AN U3MEepeHWid 0YeHb CUMbHOTO 3arpsi3HeHus
WNK 3arpasHUTeneil ¢ HU3Ko pacTBOPUMOCTLIO. Ha npakTvke MOryT 6biTb UCMOMb30BaHbl 2— 10 N (MUTPOB) BoAbl Ha 1 M2
OUULLLEHHON NMOBEPXHOCTW. N5 TOro YTo6bl N36eXaTb HEOOLEHKU KOIMYEeCcTBa 3arpsi3HuTeneil, KoNM4ecTBo BoAbl Heo6Xxo-
[IMMO YBE/IMUYNTb, UTOBLI NPOBOAUMOCTL 6bina MeHee 0,2 CM/M. Ecnv M3MepsieTcsi OUeHb BbICOKasi MPOBOAMMOCTbL, MOXET
BO3HVKHYTb COMHEHWEe B TOM, YTO OCTAlOWMECs 3arpsi3HUTENN He pacTBopsioTcs, 61arofapst HE6OMbLIOMY KOMYEeCTBY
BOAb!.

MpumeuyaHune 3— ANUTENLHOCTL B36ANTbIBAHUS Nepes U3MepeHnem NpoBOAVMOCTY 3aBUCUT OT BUAa 3arpsi3-
HuTeneit. Mpu HW3KOM PacTBOPUMOCTU 3arpsisHUTENell BpeMmsi, 3aTpayeHHoe Ha M3MepeHue NPOBOAMMOCTM, COCTaBNsaeT
okono 30—40 MUHYT 1 6onee, U BeNMUYMHA NPOBOAVMMOCTY ONpeaensieTcs Torga, Korga oHa npuMHMMaeT yCTaHOBMBLLIeecs
3HauyeHne. [na 6bICTPOro pacTBOPeHWsl 3arpasHUTeneit MoryT Takke MCNoNb30BaTbCSA CreuuasbHble MeTofbl, Takue Kak
MeToj, KUNAYEHUA U YNbTPa3ByKOBOI MeToa,

C.4.2 Pacuet lNHO

Mocne n3mepeHus 3MNCO Boga, cofepxallas 3arpasHUTenn, Lo/xXHa 6blTb OTUALTPOBAHA NPU UCMNOb30BaHUN
BOPOHKM 1 NpeaBapuTesibHO BbICYLLEHHOI 1 B3BEWEHHON hnibTpoBasibHOM 6ymarn (cteneHb GF/A1,6 MkM nnmM nogobHas
cTeneHb). dunbTpoBasibHasA bymara, cogepxalian 3arpAsHuTeny (ocagok), Ao/MKHa OblTh BbICyLIEHA M 3aTeM B3BeLUeHa,
Kak nokasaHo Ha pucyHke C.5.
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dunbTpoBaIbHAA Gymara dunbTpOBasibHasA bymara
Ocapok
BbicyLun- y
BaHve
Ocapfok
PactBop
3arpasHuTens
B3selwwBaHne

PucyHok C.5 — MeTtoguka nsmepenus NMHO

MHO [0MKHO GbITh PACCUMTAHO C NOMOLLbLIO BbipaxeHus (C.6).
(C.6)

rae MHO — NAOTHOCTb HEPACTBOPUMbIX OTNOXEHUA (Mr/cm2);
Wf — Bec hunbTpoBasibHON Gymarun, cogepXxallein 3arpsisHUTeNun, B CyxoM coctosiHum (r);
N@ — HavanbHbIi1 BeC (hUNbTPOBasIbHOI Bymaru B CyxoM cocTosiHuu (r);
A — nnowasb NOBEPXHOCTM U30M5ITOPa, C KOTOPOW COGpaHbl 3arpA3HuTenn (cMm2).

C.5 Xumunyecknii aHanns 3arpasHuTenei

[ns okoHuyaTenbHOW MPOBEPKM YCMOBWUIA 3arpsA3HEHUS MOXET ObiTb NPOBEAEH KOIMYECTBEHHbIA XMMUYECKNA aHa-
nn3 3arpAsHuTeneil. AHann3 MoXeT 6biTb NofeseH A1 onpefenieHns XMMMYECcKoro coctaBa KOMMOHEHTOB PacTBOPUMbIX
conei. XMMnyecknii aHanns pacTBOPMMbIX COMeli NPOBOAWUTCH MPU UCMOMb30BaHMM pacTeBopa nocne usMmepeHus AMNCO
C NOMOLWbIO MOHOOB6MeHHOI Xxpomartorpadun (UX), MHAYKTUBHON CABOEHHOWN aHa/IMTMYECKO Nna3MoONTUYECKON CMeKTo-
meTpun (UCIM) n 1.0, Pe3ynbTatbl aHaan3a MOryT nokasaTb KOJIMYECTBO MOMIOXUTENbHbIX MOHOB, Hanpumep, Na+, Ca2+, K+,
Mp2+, n oTpuyaTenbHbIX UOHOB, Hanpumep, CI, S042-, NO3-.
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MpunoxeHue D
(o6sa3aTrenbHoe)

OueHka cTeneHu 3arpasHeHus Tuna B

D.1 MNpeaBaputenbHoe 3aMeyaHue

Mopckue 3arpsisHeHWs YacTo OTHOCSTCS K TUMY HedaMeLNIMTeNbHOro 3arpssHeHus, nossnsoLwerocs Bnusun mop-
ckoro nobepexbs. MpofoMKUTENBHOCTL 3arpA3HEHNA MOXET ANUTLCH B NpeAenax oT MeHee 1 Yaca fo 6onee YeM 24 ya-
coB. [Ansi onpefeneHunsi CTeNeHn 3arpsisHeHusi B TaKOM Criydae MOXeT OblTb MCMOMb30BaHO NEpPUOgMYEecKkoe U3MepeHne
(Hanpumep, kaxasle 30 MUH L0 1 4) UK NOCTOSIHHOE U3MEPEHME TOKOB YTEYKM Ha u3onsaTope. B ka4yecTBe ansrepHaTuB-
HOro BapuaHTa MOXET ObITb MPUHATO M3MEpPEHMNE paspsaHOro HanpsbkeHus usonatopa (cm. n. D.3). Ansa Bcex sTux cny-
YaeB MoSy4eHHbIE U3MEPEHUS CPABHUBAIOTCA C BENUYMHAMU, ONPefENEHHLIMU MPU UCTILITAHUN U3ONSATOPOB B YCIIOBUSAX
WCKYCCTBEHHOTIO COMAHOro TyMaHa Ans onpegeneHusa 3C.

B HekoTopkIx criyvasix, 0CoBGeHHO rae 0XWLaeTcst HaKomnneHue cyxoil conu, MetToabl oleHkn C33 gns sarpssHeHus
Tuna A ncnonb3ytoTes 4NA 3arpasHeHns Tuna B. B n. D.4 onucaHo pykoBoACTBO MO AaHHOMY METOAY.

D.2 OueHka 3C ang 3arpsAsHeHUa Tuna B nyTemM nsmepeHus Toka yTeuku

D.2.1 V3amMepeHue NpoBOAUMOCTH

Mepuognyeckoe U3mMepeHne NPOBOANMOCTU NPOBOAUTCH MPW HU3KOM HaMpsKeHWU Ha W3ONATOpPEe C MPOCThIM Bbl-
netom pebpa Unu Ha CTaHAaPTHOM Tapens4aToM Uinn ANVHHOCTEPXXHEBOM n3onaTopax. MNpunoxeHHoe HanpsxeHue (B Te-
YeHue 2 MUH) AOIMKHO BObiTb JOCTATOMHO HU3KMM (Hanpumep, 700 Bp.echs. Ha MeTp ANWHbI NYTU YTeYKU), YTobbl n3bexatb
NepeKpbITUS CyXoro nosica. BennuunHebl Toka yTeuku JormxkHbl ObITh 3anncaHel COOTBETCTBYOLMUM 06pa3om.

MpumeyaHune — [poBOANMOCTb HE SBMSETCA NapaMeTpoOM, MPUrOLHLIM AN CPABHEHUSA XapaKTepUCTHUK pas-
TNINYHBIX U30nATOpOB. MPOBOAUMOCTL AaHHOMO M30IATOpa MOXET BbiTh NepecyuTaHa B NOBEPXHOCTHYIO MPOBOAUMOCTL C
NoMOLLbIO KoadbduLmeHTa popMbl (CM. NpUnoxeHue ).

D.2.2 V/i3aMepeHUe TOKOB YTEUKN MO NOBEPXHOCTU U3OMNATOPOB

OTu AnuTenbHble U3MepeHNs NPOBOAATCA Ha FMPNSAHAE CTaHAAPTHLIX TapenksYaTbiX U30NATOPOB UMW Ha cTaHAapT-
HOM ANIMHHOCTEPXHEBOM U30oMATOpE. N30nATOp AOIKEH BLIAEPXKUBATL MPUIIOXKEHHOE HaNpsXeHWe ANSA NpejnonaraemMoro
Knacca cTeneHu 3arpasHeHns 6e3 nepekpbITUa U3oNAUMN. BennyunHbl ToKka yTeuku AOoMKHL BbiTh 3anucaHbl COOTBETCTBY-
oMM obpasom.

D.2.3 Kanu6poBka ¢ nomMoLbio UCNLITaHUI B YCNOBUAX CONAHOIO TyMaHa

B o6oux BbileyKkasaHHbIX cryqasx kanubposka ToKa yTevkn NpoBOAUTCA C NOMOLLBIO UCNbITAHWIA B YCNOBUSAX CONA-
Horo TymaHa cornacHo M3K 60507 Ha TOM e M30NATOPE U NPU TOM Xe 3HaYeHUN HanpsaxXeHuA. UcnbiTaHna npoBoaAaTes
C YBENUYMBAIOLEWCA CONEHOCTbLIO OT UCMBbITAHUA K UCNBITAHWIO, NOKa HE BO3HUKHYT MakcuManbHble 6pockn Toka yTeqku
(/make)» CPABHUMbIE C BENUYUHAMM, MOMYYEHHLIMU NPU U3MEPEHNAX Ha MecTe akcnnyaTauun. CooTBeTCTBYOWAA cone-
HOCTb U siBNAeTca 3C.

MpumevyaHnune 1—j,,— 370 HaUbonNbLIAA NUKOBAA BENUYNHA TOKA YTEHKN, M3MEPEHHAA Ha U30NATOPE NPY
HanpsXXeHWW, NPU BbIAEPXUBAEMOM HarMpsKeHUU B TeYeHWe ANUTENbHOrO Nepuoga BPEMEHN NPOBEAEHUS UCNbITAHWI
(a UMeHHo, oauH unu Gonee pas 3a rog, B cnyvae NPoBeAeHUs UCTIbITaHWI Ha HapYy)XHOM CTeHAe UK B TedeHue 1 Yac B
cny4ae UcnbiTaHUi B YCNOBUSIX CONSIHOrO TyMaHa cornacHo M3K 60507).

MpumevyaHune 2 — Ecnu noriMMepHbIE N3ONATOPbI UCMONB3YIOTCA AN oUeHKn OC BMECTO CTaHAapTHLIX U30-
NATOPOB, YKa3aHHbIX B HACTOALLMUX TEXHMYECKUX TpeboBaHUAX, HEOBXOAUMO OTMETUTL, YTO FMAPOdQOBHBIE N3ONATOPLI,
noasepraeMble UCNbITAHMAM B YCIIOBUSIX CONAHOMO TyMaHa cornacHo M3K 60507, MoryT nokasaTb xXyALuMe Xapakrepu-
CTUKHW, YEM OXnAaeMble B 3KcnnyaTauuum, Gnaroaaps BpeMeHHol notepe rugpodo6GHOCTH, BbI3BaHHON NpoLieccamun npea-
BapUTENbHON NOATOTOBKW YCNOBUIA UCMbITAHUNA.

D.3 OueHka 3C ans 3arpsisHeHusi TUNa B nyTeM namepeHusa paspsaaHoN HanpskeHHOCTU U3onaTopa

OTU ANUTENbHbIE N3MEPEHUS NPOBOAATCA Ha MMPSHAS CTaHAAPTHLIX Tapens4aThiX N30NATOPOB UNW Ha CTaHAapT-
HOM ANUHHOCTEPXHEBOM W30MATOPE Ha HapyXXHOM UCMbITAaTeNbHOM CTeHAe U obecnednsaloT pesynsraTel, Haubonee
6nuskne K onbITy akcnnyatauun. PaspsgHas HanpsKeHHOCTb U30NATOpPa — 3TO €ro paspsafHoe HanpskeHwe, AefneHHoe
nu6o Ha AnnHy nsonaTopa, NM6o Ha ero ANMHY NyTU yTeuku. 1o NpolwecTBUN ANUTENBHOMO BPEMEHW STU pe3ynbTaThl MO-
ryT 6biTb NpeAcTaBneHbl NMB0 kKak MUHUManbHan paspsagHas HaNPSXXEHHOCTb, NGO Kak COOTHOLWEHNe MexAy paspagHoi
HaNPsXXEHHOCTLIO U YacTOCTbIo paspsaa. MNpoueaypa ucnbiTaHUin 06LIYHO BKIOYAET WYHTUPOBAHWE HECKOMBbKUX U30NSATO-
poB rMpNAHAbLI NNaBKUMKU NpefoXpaHUTENAMU ANSA TOro, YToObl NOCNE NEPEKPLITUA FMPNAHAa aBTOMaTUYECKN YANUHUNACh
(AanbHeiiwyo uHdopmMauuio cM. B [1]). 3aTeM MUHUMaTrbHas pa3psagHas HaNPSXXEHHOCTb MOXET BbITb HENOCPEACTBEHHO
npoBepeHa OTHOCUTENBbHO pe3ynkTaToB UCTIBITAaHUI B YCNOBUAX CONAHOMO TyMaHa cornacHo MOK 60507 Ha TOM e cTaH-
DapTHOM u3onaTope, YTobbl nonyunTb OC ANs HAaPYXHOro UCNLITAaTENLHOrO cTeHAa. TakuMm o6pasoMm, cTeneHb 3arpssHe-
HUS Ha MecTe akcnnyaTauumn (C33) MoXeT He cooTBeTCTBOBaTL OC ANA CTaHAAPTHOrO U3oNAaTopa (CM. pUCYHOK 3), rae
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nepekpbITUe, B OTINYME OT TOKa YTEUKU, ABNAETCA KpUTepUanbHON xapakrepucTukoil. CnegyeT 4o6aBUTL, YTO U Apyrue
n3MepeHus cTeneHu sarpasHenns (Hanpumep, YUHIMO, noBepxHOCTHOA NpoBOAUMOCTY, MOBEPXHOCTHBIX TOKOB YTEYKHU)
MOTYT TaKke He cooTBeTcTBOBaTb C33 ANA cTaHAAapPTHOrO M30NATOpa NpU ero UCMbITaHUKM Ha MecTe 3KCnnyaTaLum.

MpumeuvaHue — IC npeAcTaBNAET COOTBETCTBYIOWUE UCNLITAHWSA BhIEPXKUBAEMbIM HaNPsHXKEHWEM B YCro-
BUsIX cornsaHoro TymaHa (MOK 60507) ana ctaHaapTHOrO N30NATopa U He JAOIMPKHO UCTONb30BaTLCA HENocpeCTBEHHO AN
onpeferneHns cTeneHn NCKYCCTBEHHOrO 3arpasHeHns Npu NabopaTopHbIX UCTILITAHNSX AS1 U30NATOPOB APYrX KOHCTPYK-
uuid (cm. [2] anst Gonee nogpobHoi MHOpMaLum).

D.4 Kak oueHutb C33 3arpsisHeHui Tuna B

B npunoxeHuun A npuBegeHa Gnok-cxema, No3sonsiowasn Nony4uTs NpeacrasneHue o6 obLiemM noaxoae K oUeHke
C33 ana 3arpsasHeHuit TuNa B Ha MecTe akennyaTauun. na oueHkn C33 BaxeH aHanu3 npeanonaraeMbelX UCTOMHUKOB
3arpsi3HeHNst U JaHHble NO YacToTe yBnaxkHeHus. [laHHble No KONMYeCcTBy W3MepeHWid CTeneHn 3arpsisHeHuit Takxke no-
MOryT Ans onpefeneHus npaBuribHoi C33 Ha MecTe yCTaHOBKM u3onatopos. Hanpumep, C33 ans npubpeXHbIx paitoHOB
pacnonoxeHus, rae coneHas Boga W NpoBoAALMIA TYMaH OTKNaAbIBalOTCA Ha NMOBEPXHOCTM U30SSITOpa, U HepacTBo-
pUMbIe 0CafIkKu MOTYT UMK HE MOTYT UMETb 0COBOro 3Ha4eHns, MOXeT BbiTb NonyYeHa U3 onbiTa akcnnyartauuu, SrCO,
YUHMMO, no pesynsratam UamMepeHuil NOBEPXHOCTHON NPOBOAUMOCTU UNKN TOKOB YTe4kn. CUnbHbIE U cnabble CTOPOHbI
KaXgoro Metoga HeobxoMmMo NpoaHanuanpoBaTb Npu 06bACHEHUW pe3ynLTaToB U3MepeHuid (cM. [1] ansa Gonee nogpo6-
HOW MHpopmayun).

MoaTtoMy, B BhILLEYKa3aHHOM NpuMepe NpUGPEXHOro pacnonoXeHUs U3ONATOPOB, FAe HEPaAcTBOPUMBIMU Ocagka-
MU MOXHO npeHebpeyb, U BO3HUKaET perynapHoe yBnaxHeHWe cTaHAapTHOro usonatopa, uaMeperuns MCO, BepoATHO,
OKaXyTcsl HU3KUMK, Gnarofaps perynspHoil o4MCTKe NOBEPXHOCTU u3onsaTopa. B Takux obcTosTenbcTBax ANA aHanusa
cobpaHHbIX AaHHbIX TpebyeTcs cTaTUCTUYECKUIA noaxoa U fomkeH 6biTb ucnonb3osaH MeTod Hanbonbluero npasgono-
Aobusa ana dyHkyuu pacnpeaenenus. Hanpumep, orpaHudeHHas 2 % BenuuMHa Npu HaAEXHOCTU oUeHKn B 95 %, 3aTem
MOXeT ObITb Ucnonb3oBaHa Kak napametrp C33, 4To6bl KOMNEHCUPOBaTL CAUWIKOM HU3KOE 3HAaYeHUe U3MEepeHUs unu
OYeHb Manoe Konu4ecTBo nsmepeHnii (cM. [2] ans 6onee noapobHoii MHdopMayum). SToT nogxoq 0coGeHHO BaXeH Npu
KOHCTPYWpOBaHUW U30NALUN ANA OTBETCTBEHHLIX YCTAHOBOK.
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MpunoxeHne E
(o6sA3aTenLHOE)

Mi3mepeHna HanpaBeHHbIX MblNeBbIX OTNIOXEHMWIA

El BcTynuTenbHoe 3aMmeydyaHue

MpepacTaBneHHoe Ha pucyHke E.1 yCTPOCTBO A1 U3MEPEHWS HAaMpPaB/eHHbIX MblIEBLIX OT/IOXEHWUA COCTOUT U3
yeTblpex BepTUKasbHbIX TPYOOK, Kaxas U3 KOTOPbIX MMEET Npopesb C YeTbipeX CTOPOH, HanpasfieHHbIX Ha Cesep, HOr,
BocTok 1 3anag. K ocHoBaHWI0 kakgoi Tpy6KkM NpuKpenseH CbeMHbI KOHTeHep, B KOTOPbIV Yepes npopesb cobuparoTces
3agyBaeMble OT/IOKEHUS.

PucyHok E.la — O6Wwmin Bug, ycTpolicTea PucyHok E.1 b — Pa3wvepbl npopesu
PucyHok E.1 — YCTpOICTBO A/19 U3MEPEHWSI HanpPaB/IeHHbIX NbIIEBLIX OTIOXKEHNI

[ns obecneyeHns cOnocTaBMMOCTU Pe3y/bTATOB M3MEPEeHWi, NPOBOAMMBIX B pasHbIX CTpaHax, NMpopesb A0/HKHA
UMeTb pasMepbl, yka3aHHble Ha pucyHke E.1. HOMuHasbHble pasmepbl npopesu: wupruHa — 40 MM ¢ paguycoM 20 MM Ha
KaXX[JOM KOHLe, paccTosiHue mMexay LueHTpamu paguycoB — 351 MM (cnefoBartenibHo, o6wasn gnvHa npopesn — 391 Mm).
OnvHa Tpybku, no kpaliHein mepe, — 500 MM, ee HapyXHbIiA gnameTp — 75 MM. PaccTosiHMe OT BepXHero KoHua Tpy6ku
[10 BepxHero koHua npope3n — 30 MM. Tpybku yCTaHOBMEHbI HA OMOPHO KOJTIOHKE, NPY 3TOM HWKHUIA KOHEL, Npopesn pac-
NONOXEH NPUMEPHO B TpeX MeTpax OT NOBEPXHOCTU 3eMIN.

OTO npepoxpaHsieT Npubop OT CryyaliHbiX NMOBPEXAEHWUN, a KOHTEWHepbl Ans cbopa OT/IOXKEHWU MOXHO NErko u
yAO06HO MeHATb. Ecnv no3BoONseT COCTOSIHUE TPYHTa, YCTPOMCTBO MOXHO yCTaHaBNMBaTh M HA MeHbLUEel BbiCOTE.

DTN KOHTEHEpPbI CHUMAIOTCS Yepe3 Kaxablii Mecsu. Vx cogepxumoe nepemeluvsaetcs B 500 Mn gemMuHepanunso-
BaHHOI BOfbl, PasHblli MakpOCKOMMYECKNiA Mycop (INCTbsA, HACEKOMbIe U T.4.) yAanseTcs, U usMepsieTcs npoBoAUMOCTb
pacTtBopa. Nokasatenb 3arpsa3HeHUs onpeaensaTcs Kak cpefHee 3HayeHue OT NPOBOAUMOCTEN OT/IOXKEHW, CObpaHHbIX B
yeTblpex KOHTeHepax, BblpaxaeTcs B MKCM/CM 1 HOpPMUPYeTCA AN MECSAYHOro nepvoja.

MperMyLLECTBOM AAaHHOW METOAMKM SIBNSIETCA ee MPOoCToTa, M TO, YTO OHAa MOXET ObiTb MCMONb3oBaHa Npu OTCyT-
CTBUW HanpskeHusi, 6e3 U30/1ATOPOB U CPEeACTB, UHbIX, YeM TPEBYIOTCA A1 MOHTaXa M3MepuUTesIbHOro YCTPOMCTBa.

FnaBHbIM HEAOCTATKOM 3TOF0 U3MEPMUTE/ILHOIO YCTPOCTBA ABNSETCS TO, YTO NPU 3TOM HE UCMO/b3YHTCS peasibHble
N30NATOPbI U NO3TOMY HEBO3MOXHO OLLEHWTb UX CNOCOBGHOCTb K CAMOOYUULLEHMIO U BAMAHME Npodunsa pebpa Ha npouecc
OT/IOXEHUSI 3arpsi3HEeHNI Ha ero NOBEPXHOCTb. B palioHaX, B KOTOPbIX GbIBAKOT CU/IbHbIE AOXAW, MOXET ObiTb 4ONYCTUM
60/1ee BbICOKUIA NoKa3aTe b 3arpsi3HeHns, B TO BPEMS Kak B paioHax ¢ He60/bLIMMU AOXAAMN W 6ONbLLOA BEPOATHOCTLIO
BO3HUKHOBEHWS TymaHa, peasibHas CTeneHb 3arpsisHeHusi OyfeT Bbile, YeM U3MepeHHas yCTpoWcTBOM. [MoaTomy Ans
TakMx palioHOB C LEeNbio KOPPEKLUUM N3MEPEHUIA NCNONb3YEeTCA KNMMAaTUYECKNA (hakTop.
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E.2 Metoauka usmepeHui

MeToanka exeMecaqHbIX U3MEPEHUA COCTOUT B CriefyIoLLeM:

Ha MecTe ycTaHOBKM ycTpoiicTBa:

- OTCOEANHNTE YeThIpe KoHTelliHepa Ansa cbopa OTNoXeHWA oT Tpybku cbopa u 3akpoiTe X NpegsyCcMOTPEHHBIMM
KpblLLKamu;

- 3anumnTe AaTy CHATUS KOHTEHepa Ha ero sTUKETKE,

- NocTaBLTe YEThIPE YACTLIX KOHTERHEpa Ha TPYBKM cbopa, 3anonHUTe 3TUKETKU Ha KaXKAOM KOHTEHepe, yKasaB Ha
HUX HanpaeneHue (Cesep, tOr, BocTok, 3anag) U gaTy ycTaHOBKY.

Ha mecTe namepeHus:

- B Kaxblil koHTellHep cbopa HaneinTe 500 MN AeMUHepanu3oBaHHOW BoAbl. MNPoBOAUMOCTL BOALI JOMXHa ObiTb
meHee 5 MKCwm/cm. Ecnu cocypn copepxuT aoxzeByto Boay, AobaBsre B HEro AeMMHepanu3oBaHHon Bogbl, YTobel 06bem
coctaensan 500 mn. Ecrnn Bcneacteue BeiNageHUs CUMbHBLIX 4OXAel B cocyae okaxeTes 6onee 500 mMn, To AonvBaTh Bogy
He TpebyeTcs;

- noMewaiiTe unu BabonTaiiTe cogepnMoe, Noka He pacTBOPSATCA Conu;

- M3MepLTe MPOBOAMMOCTL pacTBopa, NMPEeAnoYTUTENbHO N3MepUTeneM MPOBOAUMOCTH, KOTOPLIA aBTOMaTU4ecKu
NpuBOAWT NokasaHwsa nposogumMocTtu k 20 °C. Ecnn namepuTenb NPOBOAUMOCTU He CHabxeH aBTOMaTU4eCKo nomnpaBKoi
Ha TemnepaTypy, TO U3MepkTe Takke U TemMnepaTypy pacTeopa;

- ecnu 06bem pacTBopa oTnuyaercd oT 500 Mn (HanpuMep, B criyvae CUIbHbIX foXael B KOHTeliHepe cbopa ckomnu-
nock Gonblue BoAbl), M3MepbTe pearbHblil 06beM,;

- paccunTaiTe npusefeHHyto k 20 °C NpoBogNMOCTb OTIOXKEHUN, COBPaHHbBIX B KaXA0M U3 YETHIPEX KOHTERHEPOB,
BbIpaxeHHyto B MKCM/CM, N HOpManu3oBaHHyto oTHocuTenbHo obbema 500 mn u nepuoga cbopa B 30 gHei.

HopmanusoBaHHoe 3HaveHne no YUHIO paccunTeiBaeTCA € MOMOLLbIO BblPpaXeHUS:

YUHIIO =09 xixﬁ, (E.1)
500 D
roe YUHIO — npoBoAMMOCTb OTROXEHUW, NOMYYEHHas No nokKasaHWAM yCTPOWCTBA U3MEPEHUSA HanpaBreHHbIX Mbire-
BbIX OTIIOXXEHUN, B MKCM/CM;
Op9 — 0ObeMHas NpoBoAUMOCTb Npu Temnepartype 20 °C (Cm/m);
V4 — obbeMm pacTBopa B cocyae;
D — Jucno aHelt c6opa OTNOXEHUNA.

Ecnn namepuTenb npoBoAUMOCTM He cHabXxeH aBToMaTU4YecKoi MonpaBKoO Ha TemnepaTypy, TO Takas nonpaska
(npueepeHune nposoauMocTU K 20 °C) MoXeT BbITh BhINosnHeHa ¢ nomolybio dopmyn (C.1) n (C.2);

- paccyuTaiiTe nokasarens sarpsisHeHus ([13) 3a mecsL, B3SB cpefiHee 3Ha4YeHne NO YeTblpeM CKOPPEKTUPOBAHHBLIM
3Ha4yeHnsaM NPOBOAUMOCTE, BbIpaXeHHbIX B MKCM/CM, @ UMEHHO!

3 YWHIMO sy + YUHIOj0r + YVHIOpgocron + YWHMOsanag
- 2 ‘

(E.2)

MpumedvaHune 1—BHyTpu TpyboK cOOpa MOXET CKOMUTLCA FPA3b, KOTOPaAsA MOXET ObITb CMbITa A0XAEM B KOH-
TeiiHepbl c6opa. [MoaToMy, NokasaTenu 3arpA3HeHUs], NoNyyYeHHbIe ANS AOKANMBLIX MECALEB, MOTYT OKa3aTbCs HEMHOMO
Gornee BLICOKNMU, YeM 3Ha4YeHUA 13, nony4YeHHbIe B OTCYTCTBUE aTMOCKEpHBIX 0CafKkoB. Ecnn nokasaHus ycpeaHstoTes
3a NPOAOMXMTENBHLIA Nepuos BpeMeHU, TorAa HeT HUKakoi pasHuubl. OgHako, ecnu TpebytoTcs 04eHb TOYHBIE MECAYHbIe
Luchpel, Torga nepen CHATUEM KOHTeliHepoB cBopa ANA NPOBEAEHUS aHarnn3a OTNOXEHWH BHYTPEHHWE CTEHKN Tpy6ok
cbopa MOXHO OMOMOCHYTb, BbiAaBNMBas 4eMUHepanin3oBaHHyH BOAY W3 NNacTUKOBOW By ThINKN.

MpumedvaHune 2—[na 6onee noagpobHoON MHOPMaLWKM MO NPUPOSEe U/WNU UCTOYHUKaM 3arps3aHeHuii cobpan-
Hble OTNIOXeHUA MoryT BbITb OTOCNaHbl B labopaTtopuio 4na 6onee TwaTensHoro XMMU4eCcKoro aHanumsa.

Ecnu Bcnen 3a n3amMepeHnsMu NpoBogMMOCTM TpebyeTcs OLeHKa HepacTBOPUMbLIX OTMOXEHWUIA, pacTBOPbI AOMKHbI
6bITb OTUNETPOBAHEI NPU MCMOSb30BaHUW BOPOHKW W NPeABapUTENbHO BbICYLUEHHOW B3BELLEHHOW (OUNETPOBANbHOMN By-
maru ctenenn GF/A 1,6 MM nnu aHanormyHoit 6ymarn. Bymara 3atem formkHa BbiTb BeICylleHa W B3BelleHa. PasHuua B
Bece B rpammax 3aTeM COCTaBMAeT HepacTBopuMoe oTnoxeHue (HO).

E.3 OnpepeneHue knacca C33 no nokasaHusam YUHMNO

B3anmocBA3b Mexy KraccoM CTENeHu 3arpsisHeHust B akcnnyatauum (knacc C33) u nokasaTtenem sarpsisHeHUs,
NPeAnoYTUTENbHO M3MEPEHHBIM, Mo KpaliHel Mepe, B TedeHue 1 roga, npusegeHa B Tabnuue E.1. B Tabnuue E.2 npuse-
JeHbl AaHHble No NpuBeAeHHbIM YPpoBHAM HO, naMepeHHbIM ¢ nomoLybio YUHIO.
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Tabnn Ua E.1 — Nokasatenb 3arpA3HeHnA No AaHHbIM yCTpOI7ICTBa ANA nsMepeHUa HanpasleHHbIX MosieBbIX OTIOXE-
HUIA B 3aBUCUMOCTM OT KIlacca CTeNeHu 3arpsA3HeHua B akcnnyarayuun

MokasaTenb sarpasHeHUsA Mo AaHHbIM YCTPONCTBa ANA U3MEpPEHUs HanpaBrieHHbIX
nonesbiX OTroXeHun, N3 (MKCM/CMm)
(BbIOEpUTE CaMbIil BLICOKUI YPOBEHD) Knacc cTeneHu sarpsisHeHus
B 9KCMnyaTtaLmu
CpeaHaa MecavHad BenuumHa, nonyveHHasa | MakcumanbHaa MecsiyHas BenMUMHA, NOSyYeHHan
no U3MepeHUaM B TeueHue Bonee 1 roga no u3mepeHamM B TeyeHune bonee 1 roaa
<25 <50 a OueHb nerkoe
ot258075 ot 50 no 175 b Nerkoe
oT 76 no 200 oT 176 po 500 c CpeaHee
ot 201 go 350 ot 501 go 850 d CunbHoe
> 350 > 850 e OueHb cunbHoe

Tabnuya E.2 — Koppekuus knacca creneHn 3arpa3HeHns B SKCrnyataluu B 3aBUCUMOCTH OT ypoBHel HO, nonyyeH-
HbIM Mo nokasaHuam YUHIO

MokasaTenk 3arpa3HeHWA Mo AaHHbLIM YCTPOWCTBA ANA USMEPEHUA HanpaBreH-
HbIX MorneBbix oTnoxeHu, HO (rpamMmbl) (BblbepeTe camblil BbICOKUN YPOBEHD)

Koppekuma knacca cteneHun sarpasHeHus
CpefHaa MecaYHas BerMumHa, MakcumaneHan MecadHan BenuynHa, B 9KCrUTyaTaLmm
nony4YeHHas Mo N3mMepeHusaM Nony4YeHHas No N3MepeHUaM
B TeyeHue Gosee 1 roga B TeyeHue 6onee 1 rona
<0,5 <1,5 OtcyTcrByeT
o10,5801,0 ot1,58025 YBenuueHue Ha oguH Knacc
>1,0 >25 YBenuyeHne Ha OAWH MNKU ABa Knacca u
paccMOTpeTb BO3MOXHOCTb YMEHbLLEHUSA
(Hanpumep, obMbIBKA)

E.4 YyeT BNuAHUA KnumMara

Ecnu gaHHble 0 norofe U3BECTHbI, TO MOKasaTenb 3arpsi3HEHUs], NMONy4YeHHbI NO AaHHBLIM YCTPOCTBa M3MepeHUs
HanpaBeHHbIX MbINEBLIX OTNIOXEHUA, MOXET BblTb CKOPPEKTUPOBaH C YYETOM KNUMATUHYECKOTO BIIUSIHUSA. 3TO OCYLLECT-
BMSIETCA NyTEM YMHOXEHUs 3Ha4eHNA nokasarens sarpssHenus (M13) Ha knumaTudecknin koaduumeHt (Cp).

Knumarunueckuidi KoagppuuUeHT onpeaensieTcs Kak:

(E.3)

rae F.,— 4nucno TymMaHHbIX AHEN B roay (B npeaenax ropu3oHTansHoi suamumoctu < 1000 m);
d y

D,,, — um1crio 3acylunmBbIX MecsUeB B roay (ocagku < 20 mm).

MpumeuvaHune — BolpaxeHnne (E.3) ocHoOBaHO Ha U3MepeHUsiX, NpoBefeHHbIX B KOxHOK Adpuke B 80 MecTax
3KCnnyaTauuu B TedeHue bonee 4 net.
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MpunoxeHue F
(obazaTtenbHoe)

Mcnonb3oBaHue nabopaTropHbIX METOAOB UCTbITAHUNA

MeToa nabopaTopHbIX UCNBITaHUIA BbIOMpaeTca cormacHo TUMy 3arpsA3HeHUst Ha MecTe aKcniyatauuu, TUMy M3ons-
Topa 1 BUAY HanpspkeHus. MceneltaHus, ykasaHHble B MOK 60507 n MOK/TT 61245, npuMeHsioTcA HenocpedcTBEHHO AN
Kepamn4ecknx U CTeKNsAHHbIX U3onATopoB. [Jo HACTOALWEro BpeMeHW HeT cTaHaapTa, pernaMeHTUpYIoLero UcnbiTaHua
3arpsA3sHEeHHbIX NMONMMMEpPHbIX U30MATOPOB. B KayecTBe obLuero npasuna Ans 3arpasHeHnid Tuna A pekoMeHayeTcs Nposo-
AnTb nabopaTopHble UCMbITaHWS MPW HanU4MKM cos U3 TBEPALIX 3arpsa3HUTenei, u 4NsA 3arpssHeHuid Tuna B — nenbitaHus
B YCNOBUAX COMAHOrO TymMaHa.

Mcnonbayemas npu nabopaTopHbIX UCMBITAHUSAX CTeMNEeHb 3arpsi3HEHUs onpeaensieTca 3-Ms OCHOBHbIMW hakTopamu:

1. CyllecTByOLLMIA TUN 3arpASHEHUS U CTeNeHb 3arpsAsHeHns Ha MecTe aKernyaTalni onpefensatoTes NyTem oLeH-
Kv 3arpsisHeHns Ha MecTe 3KcnnyaTtauuu, kak onucaro B . 8 n npunoxexusx C, D u E.

2. CTeneHu sarpAasHeHUs Ha MecTe aKCcrnyaTaLn KoppeKTUpyeTea ¢ y4eToM noboro geuLmTa unu HETOYHOCTH
onpefeneHna C33. MNMonpaBodHble KO3 MULMEHTHI JOIKHBI KOMMNEHCUPOBATS!

- pasnu4ne B CrNocoBHOCTU W3ONATOPA, UCMOMb3yeMOoro ANs U3MEPEHUS CTeMEHU 3arpa3HeHUs Ha MecTe SKCMy-
arauuu, n ucneiTyeMoro B nabopaTopun M3onsTopa, 3axBaTblBaTb Ha cebs 3arpsasHeHus, Hanpumep, BNsSHUe npoduns
pebep n anameTpa;

- pasnuuune B BUAax HanpskeHus, BO3AENCTBYIOLLEro Ha U3OMATOP, UCNONb3yeMblid ANS U3MEPEHUs CTeneHu 3a-
TPA3HEHUA B YCNOBUSAX 3KCMNyaTaLuW, U UCTILITYeMbIi B NaBopaTopun, Hanpumep, HamnpsbkeHWe NOCTOSIHHOO UK nepe-
MEHHOr0 TOKa;

- ApYyrue BaxHole BO3[eACTBUS.

3. Tpebyemas npu nabopaTopHbIX UCMBITAHUAX CTeNeHb 3arpA3HEeHUs, onpegensieTcsi Ha ocHoBe C33, ¢ Uenbio
KoMneHcauun pasnuuns Mexgy 4edcTBUTENbHBIMU YCNOBUAMU 3KCNyaTaLum M30MASALMKA U YCIIOBUSIMU, UMEIOLLIMMUCS NpU
CTaHfapTHbIX UCMbITaHUAX. STU NONpaBoYHbIe KOIDPULMEHTBI K CTENEHN 3arpsi3HEeHUs AOMKHbI KOMNEHCMpoBaTh:

- pasfnuymne B TUME 3arpsi3HEHUN Ha MecTe aKcnnyaTauun U Npu NabopaTopHLIX UCTIBITAHMUSX;

- pasnuyne B paBHOMEPHOCTU 3arpA3HEHNA Ha MecTe aKcnnyaTauun U nNpu nabopaTtopHbIX UCTBITAHMSX;

- pasnu4ne B yCNOBUSIX YBIAXHEHUS Ha MecTe aKcnryarauun U npu nabopaTopHbIX UCNBITAHUSX;

- pasnu4ne B MoHTaxe ob6opyaoBaHus.

Hpyrue BaxHble BNUsIoLLMe aKTopbl MOTYT BKIOYaThb B cebs:

- BNUAHWE cTapeHna U3onsauum (B pesyrnsraTte NpoAomkUTeNbHOro BpeMeHn ee akcnnyarauuu) Ha cnocobHocTh 3a-
FPASHATLCA U CMaYMBaTLCS,

- cTaTUCTUYeCcKas Heornpe/eNeHHOCTb, BO3HUKatoLLas BCNEACTBUE NPOBEASHUA OrpaHMYEHHOMo YUCna onbLITOB ANS
npoBepkn TpebyeMoro ypoBHS BbIIEPKUBAEMOrO HaNPSHKEHWS 3arpasHEHHOR U30NALMN.

370 rnasHble NPUHLMIBI 3TUX NpoLieccoB. BuIGop BENUYMH ANA NonpaBoYHbIX KO3 dULMEHTOB 3aBUCHUT OT YCroBUiA
1 onbiTa aKkcnnyarauumu. MNonpaBoyHbie KOS ULIMEHTE N3BECTHBI ANA ONPEAENeHHbIX TUMOB M30MNATOpPOB U Bonee Toro,
NONOMHAIOTCA NO Mepe HaKoMmeHus onbiTa aKkcnnyatauun. Mo Mepe BO3IMOXHOCTH, XapakTepHble 3Ha4eHNs NOMNpPaBOYHbIX
K03 PULNEHTOB AaHbl B COOTBETCTBYHOLUX YacTAax MOK 60815.

Mo cornacoBaHWio Mexy NpousBoAUTeNeM U NoTpebuTeneM NPOAYKLMKU MOTYT paccMaTpuBaTbCs HeCTaHAapTHbIE,
3aKasHble, nabopaTopHble METOALI UCMbITAHUSA U30MALMN B YCNOBUAX 3arpsasHeHusl. Bonee nogpo6GHyto WHgopMaLuio no
Takum MeTofaM UCNbITaHUA MOXHO HaWTu B [1].
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MpunoxeHue G
(o6a3aTensHoe)

LeTepMUHUCTCKNE U CTAaTUCTUYECKME MOAXOAbI MPU UCTILITAHUUN U30NALUUN UCKYCCTBEHHbIM
3arpsA3HEHNEM N KPUTEPUU OLEHKU

G.1 O6uiee 3ameyaHne

Mp1 UCMbITAHUN U30MISILMM B YCNIOBUAX WCKYCCTBEHHOIO 3arpsi3HeHUst UCMOMb3YTCS Ba MeTofla CO CBOMMM KpWi-
TEPUSIMW OLIEHKU Pe3yNbTaToB WCMbITAHUA: AETEPMUHUCTCKWIA 1 cTaTUCTUYECKUA MeToabl. MHOTVE M3 NPUMEHSEMbIX Me-
TOA0B, OfHAKO, NPeACTaBNAloT coboii KoM6MHaLUMIO 060MX METOloB. Hanpumep, HEKOTOpble (PaKTopbl, WUCMO/b3yeMble
B AETEPMUHUCTCKOM METoAe, B3ATbl OT CTATUCTUYECKNX COOBPaKEHWIA UM HEKOTOPLIMK CTATUCTUYECKUMK BapuauusiMu
npeHe6GperawT B CTaTUCTUUYECKMX METoAaX.

G.2 [leTepMUHNCTCKUIA NOAXOp4

[eTepMUHUCTCKUIA NOAXOA, LUIMPOKO MCMO/b30BaICS ANS NPOEKTUPOBAHUA MHOTUX SM1EKTPUUECKUX U MeXaHUYeCKMX
3/1eMeHTOB, annapaTtoB U cucteM. O6bIYHO OMpeAesieHne YPOBHS M30ALMY OCHOBBLIBAETCS HA aHa/In3e camblX TSHKESbIX
YCNOBWiA aKcmyaTaumMn U30NSLMKM U MPUHATUM KOSPMULMEHTOB 3anaca, KOMMEHCUPYIOLWMX OTCYTCTBUE HE06X0AUMbIX
3HaHuiA. MpegnonaraeTtcs, YTo B 3KCM/lyaTaluy CyLLECTBYET ONpeaesieHHbI MakCUMyM TSXKECTW YC/IOBUIA Cpefbl, KOTopble
BO3/E/CTBYIOT Ha M30/1SLMI0 C MIOTHOCTLIO pacnpesenerus fly), kak nokazaHo Ha pucyHke G.1. MNpegnonaraetcs Takxe,
UTO BbIAEPXMBAEMbIE HAMPSHKEHUA U30MSLUMK (BbIpaXKeHHbIe Ha pucyHke G.1 yepe3 BepoATHOCTb ee nepekpbiTus (P(y))
o6ecneunBaloTcs NP HEKOM MUHMMA/IbHOM 3HAYEHWUWU CTENEeHU 3arps3HeHust (HakgeHHOM NGO Mo AaHHLIM OMbiTa 3KC-
nayatauumn, nn6o no pesysbTatam 1abopaTopHbIX UCMbITAHWA), HKE KOTOPOro NepekpbITUE M30MsSLUMK He Npou3oiiderT.

3areM MUHUMasbHaA BblAepXMBaeMasl CTeneHb 3arpsi3HeHUs U30MISLMM BbIGUPAETCSA TakuM 06pPas3oM, YTOObl OHA
npeBbiliana MakcuMasibHoe BO3[eNCTBUE 3arpsi3HEHUSI C HEKOTOPLIM AOMYCTUMbIM MPEAESIOM, KOTOPbIi KOMMNeHcupyeT
HeonpeeneHHOCTb B OLeHKe CTENeHW 3arpsi3HeHWiA U 3MEKTPUYECKO NPOYHOCTU U30NALMN.

Ona BbIGOpa MaKCMMasIbHOTO YPOBHS 3arpsi3HEHWn 3TOT MeTof TpebyeT TOYHOCTU OMnpefAenieHnst CTENeHu 3arpss-
HEHUs Ha MecTe 3KcniyaTtauuu. B MpOTMBHOM Crlydae BO3MOXHA NepeoleHKa WM HeAooLeHKa CTeneHW 3arps3HeHus
WM OLINGOYHbIE NMPEAMONOXKEHNSI O B3AUMOCBSI3N MeXay CTENeHblo 3arpsisHEHVst B aKcnayaTauun v npy nabopaTopHbIX
UCMbITAHUSIX.

B npoLusiom, ycnex nprMeHeHWsi JaHHOTO MeToAa Gblfl 06YC/IOBMEH, B OCHOBHOM, 6/1arofapsi ToMy, Uto, B 60/1bLUINH-
CTBE C/lyyaeB pe3y/bTaTbl 1abopaTopHbIX UCMbITAHUA NPU UCKYCCTBEHHOM 3arpsi3HEHWUW AaBasIn KOHCEPBATUBHYIO OLEHKY.

[Ns1 KOPPEKTHON OLLEHKN paspsiiHbIX XapakTePUCTUK 3arpsisBHEHHOM M301ALMM HEOBXOAMMO TLLATESIbHO MPOBOAUTH
nabopaTopHble UCTbITaHWS, YUnTbIBAA NPK 3TOM BCE (PAKTOPbI, Onpeaensiolme B3aMmMocBa3b MeXay CTeneHblo 3arpssHe-
HUS1 B 3KCMlyaTaumy 1 Npu NabopaTopHbIX UCMbITAHUSX.

PucyHok G.1 — WnnocTpauus NpuMeHeHUs AeTEPMUHUCTCKOro Noaxoaa ANs NPOoeKTUPOBaHUS N30MaLmMmn

G.3 CraTtucTmyeckuii noaxop,

[ONa BbINOSHEHUS] HOPMATUBHbIX TPEGOBAHWIA K 3/1EKTPUUYECKOK NPOYHOCTM 3arpsi3HEHHON M30MAUMKM UCMOMb3YeTCs
CTaTUCTMYECKW MOAXOZ, KOTOPbI NpeanosiaraeT BbIGOp rabapuToB M30MsLUM, UCXOAA W3 e 3MEeKTPUYECcKol NPOYHOCTH
npy onpeeneHHbIX YCMOBUSX OKPYXaloLein cpeabl Ha MecTe aKcnyatauun 1 Bo3AeNCTBYIOLWMX TaM HanpsXKeHNsX (KOH-
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Lenuus Bo3gelicTBytolme hakTopbl/MPOYHOCTb U30/15LMK). STO OCYLLECTBSETCA NyTeM OLEHKU pucka NepekpbiTisa npesa-
nofaraeMoro BapviaHTa usonsauuMm 1 Belbopa NpremMnemMblx ee XapakTepucTuk.

M3 gaHHbIX pucyHka G.2 cnefyeT, UTO PUCK NEePeKpbITUS 3arpA3HEHHOM M30NAUMM MOXET ObITb paccunTaH crepyto-
LM obpasom:

-3N1eKTpuYeckasi NpPoOYHOCTb U30MSALUMM OMUCLIBAETCSA WHTEerpasnbHol dyHKuneld pacnpegenexusi P(y). T.e. — 3T0
BEPOSATHOCTb MEPEKPbITUS U30MSALMN NPU TON e CTeneHu 3arpsA3HeHus Yy, KoTopas MCMonb3yeTcs B (OYHKLMM NAOTHOCTM
pacnpegeneHus (Hanpumep, 3MCO), 3T gaHHble 06bIYHO GepyTcsl Mo pe3ynbTatam 1abopaTopHbIX UCMLITAHUIA, OnbiTa
SKCMyaTauuM WM nofeBbiX MCMbITaHuid. [Ons ucnbiTaHuii B N1abopaTopHbIX YCIOBUSAX MIOTHOCTb COMEBbLIX OT/IOXKEHWI
(MCO) onpefensieTcsl MO 3HAYEHUIO IKBUBASIEHTHOWM MIOTHOCTU COJMEBbIX OTAOXeHWA (SAMCO) Ha MecTe aKcnyaTauum,
MCNOMb3ys MPUHLMNBI, U3M0XKEHHbIE B NPUIOXeHUN F

-3aTeM yHKumsa P(y), nonydyeHHas gas O4HOro M3onstopa npeobpasyeTcs B OYHKUMIO A1 M U30NSTOPOB, yCTa-
HOBJ/IEHHBIX HA JIMHUW WM €€ y4acTKe, U NOABEPXEHHBIX TEM Xe CaMbIM 3arps3HeHusIM;

- ANS NONyYeHns NAOTHOCTU pacnpeaeneHns BEpPOATHOCTU NepekpbITus nsonaumum obe dyHkumm f(y) n P(y) nepemHo-
XakTcs, 1 3aWTprxoBaHHas 061acTb Nog 3TUMU KPMBLIMU 3a4aeT 061acTb prcka NEPEKPbITUS 3arpsi3HEHHO 130nsumuy;

- PUCK NepeKpbITUA U30MALMK B 04, MOXET OblTb paccynTaH Mo M3BECTHOMY YMCy COGLITWIA B rog, NPUBOAALLMUX K
3arps3HeHNto (HampyvMep, COMEeBbIE LUTOPMA, B NPUOPEXHbIX paiioHax, uin crnabble fOXAN, WK BbiNafeHUe pockl B KOH-
TUHEHTaIbHbIX palioHax).

o TX

PucyHok G.2 — KoHuenuusa BosgeiicTaytowne hakTopbl/NPOYHOCTb M308LMM,
ucnosnb3yemas A1 pacyeTa pucka nepekpbiTUA 3arpsasHeHHOR nsonsaummn

[JaHHblli MeTog TpebyeT TOUHOro onpeaesneHns CTaTMCTUYECKUX NapameTpoB, Kak PYHKUMM MAOTHOCTW pacnpege-
NEHVS 3arpsi3HEHUIA, Tak 1 BEPOSITHOCTW NePEeKpbITUS U30M1SUmMK. 19 nocnegHeld XxapakTepucTki Npu 1abopaTopHbIX 1c-
MbITAHWSX AO/MKHO ONpeaensiTbes NATUAECATUNPOLIEHTHOE pa3psigHoe HanpshkeHne US0 M cTaHAapTHOE OTKIOHeHWe Ansi
KaXKZOro TMna 130/1siTopa Mpy HECKosbKMX (Mo KpaiiHel mepe, ABYX) YPOBHSIX CTEMEHW 3arpsisHEHNS.

[Na cTaTUCTMYEecKoro MeToaa MoryT 6biTb UCMO/b30BaHbI CYLLIECTBYIOLIME MAKETbl MPOrPaMMHOI0 06eCneyeHms.
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MpunoxeHue H
(cnpaBouHoe)

MpumMep BONpocHuKa gna céopa uHdopmaumm no NnoBeAEeHUIO N3ONATOPOB
B 3arpsA3HeHHbIX paoHax

Komnanus: CtpaHa:

NaeHTudUKkaumns npoekta n/mnm MecTopacnonoxXeHns:
JIMHUS vnn noacTaHUnA:

KoHTakTHOE nuup,
appec,
dakc, TenedoH, e-mail

1 OaHHble/Tpe6oBaHuA cucteMsbl (CM. . 6)

HomMuHanbsHoe HanpsbkeHne cucTemel U Hanbonbluee pabovee HanpsikeHWe Ha o6opysoBaHun
BenuunHa v AnUTenbHOCTb KPaTKOBPEMEHHbBIX NepeHanpsxeHui
CTpatermyeckas BaXHOCTb
Hata co3gaHuna [Jara BBOAa B 3aKcnnyatayuio
Tun cuctemel
SkennyaTtayms (He BKIOYas PeKOHCTPYKLUUIO)
OuuncTka: dalHet yacroTa:
O6MblBKa:  pa/HeTt YyacTroTa:

Cwmaska: halner YyacToTa:
BosgyLuHble nuHUK MoacTaHyuu
Tun onopel UK KOHCTPYKLUK (BKITHOYast 3CKU3) Tun annapatos

YUuecno uenei

BelcoTa nogBeeca nposoga Hag seMnen
Tun usonupytowen NoaBeCKU
M30onsaymnoHHble paccTosiHus
BawuTHaa apMaTypa usonsropa

2 YcnoBus oKpyxalowel cpeabl U 3arpsisHeHus (CM. n. 7)
O6was nHdopmauus

Kapta nepecekaeMbix TEppPUTOPUIA, Tpacca U BbICOTHI IMHUKA HAZ YPOBHEM MOpS

PasnuuHble KNMMaTU4eckue 30Hbl, NepecekaeMble JIMHUEN

MecTo pacnonoxeHus n BbiCOTa NOACTaHUWIA Haj YPOBHEM MoOpsi (YKaXuUTe OpueHTaLMIo NPOXO4HOro BBoAa No OT-
HOLLIEHUIO K rOCMOACTBYIOLLEMY HanpasneHuio BeTpa)

3awuTa TeppUTOPUN C NOMOLLLIO PAaCTUTENBHOCTH, CTPOEHUIA U FEONOrMYEeCcKUX CPEACTB

Knumat
Twun KNUMaTa: YMepEHHbIWA, TPONMUYECKUIA, SKBaTOpUanbHbIA, KOHTUHEHTASbHLINA. ..
Bpems 6e3 goxaeil, B MecAlax
E>xxerogHoe BbinageHne foxas (MM):
MecsuHoe BbinageHue aoxas (ecnu BoO3MOXHO)
locnogcTByloLLee HanpaBneHue BeTpa:
HanpaBsrneHue, cpefHss CKopocTb (KM/4)  MecauHble faHHbIe (Crn BO3MOXHO)
Poca: halder YyacToTa
TymaH: dalvet yacToTa
BnaxHocTb: MecayHan MakcuMmanbHasn U cpegHsasa (€Cnu BO3MOXHO)

Tunbl 3arpA3HeHUs

Tun A
3arpsisHeHne NeckoM UK Nbisbio (HanpuMep, NYCTbIHA)
MpoMbiLuneHHoe 3arpsisHeHue ¢ 6onbWUM KONMYECTBOM TBEPALIX OTAIOKEHUN (KPOME LieMeHTa)
MpoMmblLlneHHoe 3arpssHeHne ¢ 6onbLINMM KONUYECTBOM LieMeHTa (Mnn apyrx cnabo pacTBOpUMBLIX coneit)
XuMUYeCKoe UMK MPOMBILLNIEHHOE 3arpA3HeHne, AbiM
CenbcKoe X035UCTBO
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Tun B

Mopckoe 3arpssHeHne — HebonbLLOe KONMMYECTBO HEPaCTBOPUMOro BelecTBa

ConsaHoe 3arpsasHeHue, oTrnyatoleecs oT NPUBPEXHOro — HeBOoMbLLOE KOMMYECTBO HEPACTBOPUMOro BelliecTBa

XUMUYECKOe UIn NPOMBILLMEHHOE 3arpsi3HEHUE, ras, KUCNOTHbIM J0XAb

KomBuHaLmu 3arpsisHenuii Tuna A u Tuna B

YKaXUTe OCHOBHbLIE KOMMOHEHTLI U MX OTHOCUTENbHOE CofgepXaHue

YpoBHU 3arpsasHeHus (C33)

Knacc C33 cormacHo MOK 60815-1

MeTog, ucnoneayemblit 4ns oueHku C33

Tun cTanAapTHBIX M30NATOPOB, APYre U30NATOPLI

YacToTa u3aMepeHus

OnnTensHoCTb U3ydeHus

ExxerogHas MmakcumansHas BenmumHa nameperuin AMCoO, MHO, 3C unu YUHMO (MecsiuHble AaHHbIE, €CIN OHW eCTb)
Opyrve HeBnaronpusaTHble dakTopbl

MonHusa

CeiicMuyeckast akTUBHOCTb

BaHnganuam

3 MapameTpbl usonsaTopa

MoAXoA, UCnonbayeMblid ANA ONpefeneHnst U3onaLnmu
MOK/TT 60815-1 Mogxog 1
M3K/TT 60815-1 MNoaxon 2
C uaMepeHneM Ha MecTe aKcrnyaTauum unu 6ea?
MoaTBepKAatoLLMe METOA LI UCTIBITAHNIA/Pe3yNnLTaTel UCTbITaHUS
MOK/TT 60815-1 Moaxoa 3
C n3MepeHWeM Ha MecTe aKcrnyaTauum unu 6es?

BosagyLwHele nuHUK MopctaHymn
MonoxeHne 1 TUN TMPNSHAbI MonoxeHue usonsaTopa
Tun nsonartopa Tun nsonsaTopa (ONOpHLIiA, BBOA U T.4.)
Matepuan nsonstopa Matepuan usonsaropa
Ob6Lwas AnvHa rupnaHasbl, guameTp(bl) Obwasn anuna, guametp(bl)
Mpocune Mpodune
EguHWYHas/obLWwasn AnvHa nyTu yTeuku Obwasn anuHa NyTn yTeuKu
[nuHa fyroeoro nepekpuiTus AnuHa ayrosoro nepekpbITust

4 MNoapo6HocTH O Ype3BbIYaWHbIX CUTYaLMAX

O6wasn uHgpopmauus

[ata n BpemA

CocTosHWE ONOPbI UIN KOHCTPYKLUMKU, 060pyA0BaHNS, NOACTaHLMUM

MeTeoponoruyeckue ycroBus nepea/Bo BpeMsA Ype3BblHaiHON cUTyaunumn(uii):
OTHocuTenbHas BNaXHOCTb
Ooxab
M3amopochk
3aabiMneHne/MopcKoit TYMaH
Temnepatypa
LLitopMbl
BeTep (HanpaBneHue, cpeaHNan 1 MakcUManbHas CKOPOCTH)
MpomexyToK BpeMeHU Nocne OKOHYaHWA A0XA[ U NOABNEHNEM Ype3BbiYafiHO| cuTyaLmm
Opyroe

Tun Ype3BbIMaNHON CUTyaLMK U pe3ynbTaThl 06cneaoBaHna

MepekpbiTne

CunbHasa KOppo3us MeTanmyeckux Yacten

Mpo6oi, TPSKMHI MK 3p03UsT AUANEKTPUKa

Opyroe Buaumoe noepexgeHune

JlokanbHOe NoBpexXaeHne Ha usonaTope

JTiobble apyrue pesynsrathl HAGMIOAEHUS UNU KOMMEHTapUn
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MpunoxeHne |
(cnpaBo4yHoE)

KoadhpumumeHT popmbl

Lol
r2|<r(1)’

KoathdpuumeHT dpopmbl (Ff) siBnsieTca 6e3pasmepHoin BenmunHoii, kotopasi onpegensietca nHterpanom Kf =
roe (/) — vacti gnnHbl NyTU yTeYkn (CM. pUCyHoK 11).

roe L — obwas gnvHa BAOb NOBEPXHOCTH U30-
natopa (gnvHa nyTn ytedkn) n p(l) = 2kr(l)

— KoathdouuneHT chopmbl

B atom cnyvae koadpduumeHT doopmbl Ff paBeH nHTerpany OT 06paTHOl BeMYMHBLI A/IMHbI OKPYXXHOCTW BAOJb
MyTU YyTeYkn, pacCUMTaHHOW OT KOHLA M30/15T0pa A0 paccMaTprBaemoi Toukn. OH 3aBUCUT TOMbKO OT hOpMbl MOBEPXHO-
CTV MU30M15TOPa, HO He OT ero pasmepoB. Cm. M3K 60507.

MoBepxHOCTb, cofepxalias paBHOMEPHO pacnpefenieHHbI MPOBOAALMI COM, MMeeT 06LLy NPOBOAMMOCTb, 3a-
BUCSILLYIO OT:

-yAenbHOW NOBEPXHOCTHON NPOBOAVMOCTY,

-Ff

KoathdomumeHT doopmbl Ff 3agaeT TOUHYIO CBA3L MeXAY YAesbHbIM CONPOTUB/IEHNEM/NPOBOAMMOCTLIO PaBHOMEP-
HO NpPOBOAALLE/ NOBEPXHOCTW, Hanpumep, NOBEPXHOCTU, PABHOMEPHO 3arps3HEHHOr0 U YBM&XHEHHOIO M301sATopa U 06-
LWmM/06LLER yaenbHbIM CONPOTUBIEHNEM/NPOBOAMMOCTLI0 TOW e MOBEPXHOCTU.
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Mpunoxexue J
(cnpaBouHoe)

CooTHOWEeHNe MeXay yAerbHON OASTMHON NMYTU YTEUKN U
HOPMMUPOBAHHOW YAENbHON ASIMHON NYTHU YTEYKU

YONY, kotopas ucnons3osanack B npefsigywiem nsgadum MGK 60815, ocHoBbIBanack Ha HanpsXXeHUW CUCTEMBI.
[nsa cucTeM nepeMeHHoro Toka 3To BbIno nuHelHoe HanpspkeHue. HYOMY 0THOCMTCS K HaNpsiKeHUo, BO3AENCTBYOLLEMY
Ha M30MATop, T.e. — K hasHomy HanpsxeHuto. Kak ana YAMY, Tak u ana HYOMY HopMUpyroTCa MUHUMaTBHBIE 3HAYeHMS.
B Tabnuue J.1 npvBeaeHbl COOTHOLEHUSA Mexy 06bIMHO UCMONb3yeMbiMKU BenuuuHamn YOMY n HYOMY.

Tabnuuya J.1— CooTHoWeHNe MeXTY YAENbHOW ANMHON NYTW YTEYKN U HOPMUPOBAHHOI YAENbHOW ANNHOW NYTW YTEYKM

YaensHas AnvHa NyTU YTeUkn ANs TpexcdasHol cuctemsl Y[y
nepeMeHHOro Toka
12,7 22,0
16 27,8
20 34,7
25 43,3
31 53,7

40



FOCT P 56735—2015

Mpunoxenue A
(cnpaBouHoe)

OpuruHanbHbIi TeKCT nonoxeHuin MOK/TT 60815-1:2008, koTopble NPUMEHEHbI B HACTOALLEM
cTaHgapTe ¢ U3SMeHeHUeM UX CoZiepXaHUaA ANnA yyeTa TeXHMYeCKMX 0COOeHHOCTer 06 bekTa
cTaHAapTU3auumu, NpuHATBLIX B Poccuickon ®epepauum

Hactosime TexHuyeckue TpeboBaHust MOK/TT 60815 npumeHUMBI K BLIGOPY U3ONATOPOB U ONpEeAerneHunio ux oc-
HOBHLIX pasmMepoB, NpefHasHa4YeHHbIX 718 UCMOMb30BaHWUSA B CUCTEMaX BbICOKOrO HaNPsDKEHUs B YCIOBUSIX 3arpsi3HEHUs.
C 37O LUenbio U3ONATOPLI pasfeneHbl Ha CnefylowWwue KaTeropun, Kaxaas us KoTopbiX BKIOYaeT creLyanbHbii pasgen
cneayowmm obpasom:

- MBK/TT 60815-2 «Kepamuueckune n cTeknAHHbIE U3ONATOPLI ANA CUCTEM NEPEMEHHOIO ToKay;

- M3K/TT 60815-3 «lMonumMepHble U30NATOPLI ANSA CUCTEM NEPEMEHHOTO TOKa».

HacTosawas yactb MOK 60815 ycTaHaBnuBaeT 0OCHOBHbIE onpeAeneHuns, MeToabl oLieHkn C33 1 0CHOBHbIE NPUHLIN-
bl NOAX0AA K 3aKNKOYEHUIO O BEPOSTHOM NOBEASHNUN JaHHOrO N30NATOpa NpWU ONpeAeneHHOM 3arpsA3HeHNN OKpyXatoLLei
cpeabl.

TexHudeckne TpeboBaHWUS 06bIMHO NPUMEHUMBI KO BCEM TUNAM BHELLHEeH M30NALUK, BKITOYas M30NALMIO, COCTaB-
NALLLYI0 YacTb Apyroro annapara. B ganbHelweM, TepMUH «M30NATOP» UCNONB3YETCA MO OTHOLLEHUIO K Nio6Gomy Tuny
usonsropa.

HacTosiyme TexHumyeckne TpeboBaHUsA OcHOBaHbl Ha fokyMeHTax [1], [2], [3] n asnatoTcsa yao6Hoi cdopmoii ans
Xenatowmx boree rmyboko M3y4uTb XapaKTepUCTUKW U3ONISTOPOB B YCNOBUSX 3arpA3HEHUS.

HacTosuwme TexHuyeckne TpeboBaHUs HE paccMaTpUBaOT BAUAHWA CHera, NbAa WU BLICOTHI Haf YPOBHEM MOpPS
Ha 3arpsisBHeHne n3onaTopoB. HecMoTps Ha To, YTO 3Ta TeMa ykasaHa B nybnukauusx [1], [4], iMelowmecs 3HaHURA KpaiiHe
orpaHuyeHbl 1 NpakTMYeckne pesynsraThl CAULLKOM MPOTMBOPEYMBEI.

Llenblo HacTOALMUX TeXHUYeckux TpeboBaHUit ABNSAETCS:

- NOHATb U YCTaHOBUTL NapamMeTpbl CUCTEMBI, MPUMEHEHNE, 060pyAoBaHWUE U BAUAHWE SKCNYyaTaLUOHHLIX 3arpas-
HeHWI Ha noBefeHWe W30NATOPOB;

- NOHATL W BbIBpaTh COOTBETCTBYIOLWMUIA NOAXOA K MPOEKTUPOBAHUIO KOHCTPYKLMM U30NATOpa, OCHOBaHHLIA Ha [0-
CTYMHBIX AAHHBIX, C Y4ETOM BPEMEHW U PECYPCOB;

- OXapaKTepu3oBaTb TUN 3arpsA3HeHns B aKCNnyaTauum u onpegenute C33;

- onpegenute BHAMY B 3aBncumoctm ot C33;

- onpeAenuTb nonpasku K BHAMY ¢ yyeTom cneLuduyeckux cBOUCTB (B ocobeHHocTH npoduns pebpa naonsropa)
usonsaTopa, npegnonaraeMoro ANs UCNonb3oBaHWUA ero B aKCrnyatayuv 4Na 4aHHOTO TUMa CUCTEMBI;

- OMpPeenuTb OTHOCUTENbHEIE NPENMYLLECTBa U HEJOCTATKN BO3MOXHLIX PELLEHUI;

- YYeCTb BO3MOXHOCTb MPUHATUSA «rMOpUAHBIXY PELUEHUA U NPodUnakTUYECKUX N3MepEHMWIA;

- ecnu TpebyeTca, onpefenuTb COOTBETCTBYIOLME METOALI UCTILITAHWUS M NapaMeTphl, YToObl NPOBEPUTL XapaKTe-
PVCTWKN BbIGPaHHBIX N30NSATOPOB.

MpumevaHune — MNpuUnNoXeHUe CoLEPKUT OPUrMHarbHBLIA TeKCT NyHkTa 1 MOK 60815-1:2008.

41



FOCT P 56735—2015

Mpunoxenue Ob

(cnpaBouHoe)

CBe1IeHUs 0 COOTBETCTBUM CChUTOYHbIX MEXIoCyAapCTBEHHbIX CTAHAAPTOB MEXAYHAPOAHbIM
CTaHAapTaMm, UCMOSIb30BAHHLIM B KAY€CTBE CChIIOYHbLIX B NPUMEHEHHOM MeXAYHAPOAHOM

Tabnwuya Ob6.1

cTaHpapTe

O6o3Ha4eHWe cCbINoYHOro CteneHb O6o3Ha4eHWe N HanmeHoBaHWe
MeXrocyfapcCTBeHHOro ctaHgapta COOTBETCTBMUA CCBbINNOYHOro MeXayHapoaHoro cTaHgapra

MOCT 721-77 NEQ IEC 60038:1975 «HanpsxeHus ctaHgapTHble no MOK»

MOCT 10390-86 NEQ IEC 60507:1975 «M30onsATopbl BHICOKOTO HanpsXeHUs Kepamude-
CKMe U CTeKIAHHbIE, UCNOoNb3yeMble B cUCTEMax NePeMEHHOIO ToKa.
MeToAbl UCMbITaHUA B YCIIOBUSIX MCKYCCTBEHHOMO 3arpA3HEHUs»

rOCT 27744-88 NEQ IEC 60050-471:1984 «MexayHapoaHbLIA aNeKTPOTEXHUYECKMIA crno-
Bapb. [Masa 471: M3onsaTopbi»

OTBETCTBUS CTaHAapToB!
- NEQ — HesKBMBaneHTHble cTaHLapThl.

MpumMmevaHue — B HacTosAWel Tabnuye Ucnons30BaHsl criegytollue yenoBHble 0603HaUYEHNA CTeNeHn co-
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BHeLLHAS M3onauua B yenoBusx 3arpsasHeHust: PykoBoacTso o BeiGopy uaons-
Luu 1 ee pasmepoB — YacTb 1: ObLyMe npasuna NpUMEHUTENLHO K cUCTeMam
nepemMeHHoro Toka. TexHu4eckasi 6powutopa CUMP3 Ne 361-2008

Pa3paboTka pyKoBOACTB Mo BblIGOpY U3ONATOPOB B YCNOBUAX 3arpssHeHWsa Ans
cuctem CBH-MT YBH: cocTosiHne npobrniembl M HeobxoauMble UccrnefoBaHus.
Hoxknag C4-101. CUI'PS 2008

Brnnsanne nbja v cHera Ha paspspHble XapakTepucTUKU BHELUHEN U3onsaumm —
Yactb 1: BrniuaHue nbga, ANEKTPA Ne 187, gekabpb 1999 n YacTe 2: BrinsHue
cHera. QJIEKTPA Ne 188, despans 2000

IEC 60050-604:1987 International Electrotechnical Vocabulary. Part 604:
Chapter 604: Generation, transmission and distribution of electricity — peration
(MexpyHapofHbliA OnekTpoTexHudeckuii Cnosapb — YacTb 604: Mpon3soacTeo,
nepegada u pacnpefeneHne anekTpu4eckon aHeprum — SKennyartauus)

KoHTponupoBaHue 3arpsis3HeHus naonsTopa,
ONEKTPA Ne 152, dheBpanb 1994

EC/TR 620039(2007) Selection guide for polymeric materials for outdoor use un-
der HV stress (PykoBogcteo no BeIGopy NONMMeEpHbLIX MaTepuanos AN Hapy»KHO-
ro NpMMeHeHus B cuctemax BH)

IEC/TS 62073(2003)Guidance on the measurement of wettability of insulator
surface (PykoBoACTBO MO OMpefeneHnto  CMadMBaeMoCTU  MOBEpPXHOCTU
N30NSATOPOB)

«[MpaBuna ycTpoiicTBa 3/1eKTpOYCTaHOBOK»
«MHCTPyKUMA No BLIGOPY U3ONALMU SMEKTPOYCTAHOBOKY

«[nNvHa NyTU YTeYKU BHELLHER N3oMALMM SMEeKTPOYCTaHOBOK MepeMEeHHOro Toka
KnaccoB HanpsbkeHust 6-750 kB»

«3nekTpoobopyfoBaHWe Ha HanpsKeHue cBhllle
3 kB. MeToabl ucnbiTaHuii BHELLHEN N30MALMUM B 3arpsi3HEHHOM COCTOSTHUM»
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