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Mpepncnosue

1 NOArOTOBJ/IEH O6uwecTtBOM C OfpaHNYeHHON OTBETCTBEHHOCTbIO «L| CB3M» (000 «L CB3M») wu
defepasibHbIM  FOCYAAPCTBEHHLIM  YHUTApPHbIM  NpeanpusatneM  «Bcepoccuickuii  3N1EKTPOTEXHUYECKUA  UHCTU-
TyT umeHn B.W. JleHnHa» (@Y B3WM) Ha ocHOoBe COGCTBEHHOro MepeBofa Ha PYCCKUA A3bIK  aHINOSA3bIYHOM
BEPCUM MEXAYHAPOAHOr0 AOKYMEHTA, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuyeckum koM1MTeTOM Mo cTaHaapTusaumm TK 016 «3nekTpoaHepreTukar

3 YTBEPXAEH W BBEJEH B [JEWCTBWE T[puka3om ®efepanbHOr0 areHTcTBa MO TEXHWYECKOMY pe-
rynmpoBaHunto 1 metponorumn ot 20 Hos6psa 2015 r. Ne 1902-cT

4  Hactoawuii cTaHAapT ABASETCA  MOAUAMLMPOBAHHBIM MO  OTHOLUEHWIO K  MEeXAyHapoAHOMY AOKYMEHTY
IECAB 60815-1:2008 «M3015TOpbl BbLICOKOrO HampskeHuss AN paboTbl B 3arpsA3HEHHbIX ycnoBusx. Bbibop u
onpegeneHne pasmepoB. Yactb 1. Onpegenexvs, wuHdopmauma u obwme npuHuMnbl» (IEC/TS 60815-1:2008
«Selection and dimensioning of high-voltage insulators intended for use in polluted conditions — Part 1. Defi-
nitions, information and general principles», MOD) nyTemM W3MEHEHUS COfepXaHWs OTAE/bHbIX CTPYKTYPHbIX
3/IEMEHTOB, KOTOpble BbIAENEHbl BEPTUKASIbHOW JIMHWER, pacnosIOKEeHHONM Ha MOMsSX HanpoTUB  COOTBETCTBYHO-
Lero TeKcTa, a TaKkke MNyTeM W3MEHeHWs OTAeNbHbIX (pa3 (cnoe, 3Ha4YeHWit nokasaTeneld, CCbIIOK), KOTopble
BblefleHbl B TeKcTe KypCcuMBOM. OpUrMHasIbHBIA  TEKCT  CTPYKTYPHBIX 3/1IEMEHTOB  NPUMEHEHHOr0  MexayHaposa-
HOTO CTaHAapTa W OO6bACHEHWA MPUYUH BHECEHWS TEeXHUYECKWX OTK/IOHEHWIA npuBedeHbl B JOMOSHATESIbHOM
npunoxexHun OA.

MexgayHapogHblii  cTaHfapT paspabotaH  TexHUYeckum KomuTeToM no cTaHgaptmsauum TC 36  «W3ona-
TopbI» MeXayHapoAHO anekTpoTexHnyeckoi komvceum (IEC).

CBefleHNsi 0 COOTBETCTBUM  CCbIIOYHbIX HAUMOHA/bHLIX W MEXrOCy[JapCTBEHHbIX CTaHAAPTOB  MexAyHa-
pOAHbIM ~ CTaHg4apTaM, WCMO/Ib30BaHHbIM B KAyeCTBE CCbUIOYHbIX B MPUMEHEHHOM  MEXAYHAapOAHOM  [OKYMEH-
Te. NpyvBeAeHbl B AOMOIHUTENBHOM NpuioxeHun b

5 BBE/EH BIMEPBbIE

MpaBuna npuMeHeHWsa HacToOsWEro cTadHjapTa YycTaHoBnedsl B [OCT P 1.0—2012 (pasgen 8).
MHdopmauma 06 UM3MeHeHUsaX K HacTosileMmy cTadHfapTy nybankyeTcs B eXerofgHoMm (Nno COCTOSHWIO Ha
1 saHBapa Tekywero roga) WHMOPMAaUMOHHOM YkasaTene «HauuoHanbHble cTaHfapThbl», a odulumanbHbli
TEeKCT  WM3MEHEHWA M NonpaBoK — B EXEeMeCsayHoM  MHAOpMaLMOHHOM  yKasaTene  «HauuoHasbHble
cTaHAapTb». B crnyyae nepecmoTpa (3amMeHbl) WM OTMEHbl HacTOAWEro cTadHfapTa CoOTBeTCTBYyLee
yBeflom/ieHne 6yfeT  Ony6/MKOBAHO B 6GnvkailleM  BbIMYCKe  eXeMeCAYHOro  WMHMOopMauMoOHHOro  ykasaTesns
«HauuoHanbHble cTaHfapTbl». CoOTBeTCTBYWOWAA WHdoOpMauus, YyBeAOMIeHMe U TeKCThbl pasMeLialnTcs
Takke B UMHJOPMAUMOHHOW cuCcTeme O06LEero nonb3oBaHuss — Ha oduumanbHom caiiTe  dPefepasibHOro
areHTCcTBa Mo TEeXHNYECKOMY PErysiMpoBaHuio © MeTponiornm B ceTu NHTepHeT (Www.gost.ru)

© CraHgapTuHdopm, 2016
Hactoawumii cTtaHgapT He MOXeT O6biTb MOMIHOCTbIO WAM  YacTWYHO BOCNPOM3BEAEH, TUpaXKMpoBaH W pac-

npocTpaHeH B KauyecTBe OMuLMaNIbHOTO W3faHus 6e3  paspelleHuss defepasibHOTO areHTCTBa MO TEXHWUYECKOo-
My PETY/IMPOBAHMIO U METPOJIOMUM
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(IEC/TS 60815-1:2008)

HALIMOHAJ/IbHbBIN CTAHOAPT POCCUNCKOW ®EAEPALIAN

N30TATOPBLI BLICOKOIO HAMPAXXEHWA ON1A PABOTbI B SATPA3HEHHbBIX YCTOBUAX
BbIBEOP 1 OMNMPEAENEHNE PASMEPOB

Yactb 1
Onpegenennsi, Hopmaumsa 1 o06LmMe NPUHLMMBI

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

[Jata BBegeHns — 2016—08—01

1 O6nacTb NPUMEHEHUS

HacTtoawumii ctaHgapT — ycTaHaBnvBaeT — oOnpefernieHus, UWHGOpMauMid UM OCHOBHble  MPUHUWNbLI,  NpUMe-
HAemble TpW BbIGOpe, a Tawkke OnpefesieHNn OCHOBHbLIX pPasMepoB W30/IATOPOB, MNpefHasHauyeHHbIX A8 UC-
Nnosb30BaHMsA B CUCTEMAxX BbICOKOTO HaMpshHKeHWS B  YCNOBUAX 3arpsA3HeHns, B TOM 4WC/Ie  HOpPMUpPOBaHue
YyOENbHOW  ANMHBI  MYTW  YTEYKW, paccyMTaHHOW N0 (pasHOMY HamMpsHKEHWIO  3NEKTPOYCTaHOBKM, peKoMeHZaumu
no npocunam (KoHdpurypaumm) un30MIATOPOB Pa3/IMYHONO  WCMOSIHEHWS C  y4yeTOM WX JuameTpa BblieTa pebep
N paccTosHWIA Mexay pebpamu, NPUMEHEHUS CNeLUasIbHbIX pa3HoHanpaBeHHbIX COOPHMKOB 3arpsisHeHus.

Hactoawumii crtaHgapt 8 O60/bLIMHCTBE C/lyYaeB MNPUMEHUM KO BCEM TuMaMm BHELHel U30M8uuKn, BKIIO-
yas M30MAUMI0, COCTaB/ISAOWY 4YacTb [Apyroro annapata. B pganbHeiwem, TEepPMUH «M30/1ATOP»  UCMOMb3Y-
€TCS1 N0 OTHOLLEHWIO K t06oMy TUMy n3onstopa.

HacTtoswumiA cTaHgapT OcHoBaH Ha pgokymeHTax [1]. [2]. [3] »n siBNseTca ypoGHOI chopmoli ans xenato-
LWMX 60s1ee rny6oKo N3yUnTb XapakTepUCTUKN N30/IATOPOB B YCIOBUAX 3arpA3HEHUS.

OcCHOBHble MpaBwWia W NPUHUMNLI  BbiGOpa W OMNpPefAeneHnss OCHOBHbIX pasMepoB M30/STOPOB, nNpen-
Ha3HayeHHbIX A8 WCMOSIb30BaHWA B CUCTEMAX BbICOKOTO HAMpPsHXKEHUS B YC/IOBUAX 3arps3HEHUsl, PEeKOMeH-
JoBaHbl fgokymeHTamy [9]. [10], [11]. [12], a HOpMMpOBaHWE YAENbHOW [/IMHbI NYTU YTEYKW, PacCUUTaHHOM
no asHoOMy HanpsHXXeHWo  3/1IEKTPOYCTaHOBKW, peKkoMeHgauun no  npodwnam  (KoHdurypaumm)  “3018TOpPOB
pasnMYHOrO UCMOMHEHMA C Y4yeTOM WX JuameTpa BblieTa pebep M paccTosHWin Mexay pebpamu, npumeHe-
HVA creumanbHbIX pasHoHanpas/1eHHbIX COOPHMUKOB 3arpA3HEHNs HACTOALLMM CTaHA4apTOM.

Hactoawumii cTaH4apT He paccMaTpuBalT BAUAHUSL CHEra, NbAa WAW  BbICOTbl HaA YPOBHEM MoOps Ha
3arpssHeHne M3019TopoB. HecmoTps Ha To. 4TO 9Ta Tema ykasaHa B pAokymeHTax [1], [4], vmetowmecsa 3Ha-
HYA KpaliHe orpaHnyeHbl ¥ NpakTUyeckre pesynbTarbl C/IUWKOM NMPOTYBOPEYMBSI.

Llenbto HacToALWwero crtaHjapTta siBseTcs:

- MOHATb W YCTAHOBWUTb MapameTpbl CUCTEMbI, MNPUMEHEHME, O06opyJoBaHWe W BAWAHWE 3KcnayaTauu-
OHHbIX 3arpsi3HEHN Ha NoBeAeHVe N3015TOPOB;

* MOHATb W Bbl6paTb COOTBETCTBYWOLWMI MNOAXOA K MNPOEKTUPOBAHUIO KOHCTPYKLUUW WU30NSATOpa, OCHOBaH-
HbI Ha AOCTYMHbIX AAHHbIX, C yHETOM BPEMEHMW N PECYPCOB;

- OXapakTepu3oBarTb TV 3arpsA3HeHns B aKCrayaTalum u onpeaennTb cTeneHb 3arpsasHeHus (C39);

e onpegenutb 6asnCHYD HOPMWPOBAHHYH YAesibHYyK AnvHy nytm yTeukn (BHAMY) B 3aBucMMmocTn  OT
C33;

- onpegenuTb nonpasku K BHAMY c¢ yyeTom cneundmyecknx CcBONCTB (B 0COGEHHOCTM npodmna pe-
6pa wu3onATopa) M30MATOpa, MpennosiaraeMoro A8 MUCNOMb30BaHWsA €ero B 3KChyarauum Ans  JaHHoro  tuna
CUCTEMBbI;

- onpegenuTb OTHOCUTE/bHbIE MPEVUMYLLECTBA Y HELOCTATKN BO3MOXHbIX PELLEHUI;

* YYeCTb BO3MOXHOCTb MPUHSITUS «TMOPUAHBIX» PeLLeHnii unn NpouIakTMYecknx USMepeHuii;

e ecnum TpebyeTcA onpefeniMtb COOTBETCTBYIOLIME METOAbl MWCMbITaHUA W napameTpbl, 4TO6bl MNpoBe-
pUTb XapaKTepUCTVKN BbIOPaHHbIX N30/IATOPOB.

MNpumeyaHne —CM. npunoxeHue JA.

M3paHve odpuumansHoe
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2 HopmaTuBHbIE CCbIJIKM

B HacTOosilem cTaHgapTe  MCNosib30BaHbl  HOPMATWMBHbIE  CCbUIKM  HA  Clefylolwue  MexrocygapCTBEeHHble
cTaHaapTbl:

FOCT 721—77 CwucTembl  31eKTpPOCHabXeHuss, CeTW, UCTOYHMKKM, npeobpas3oBaTenn, MNPUEMHUKN
3/1EKTPO3HEPTrn. HOMUHabHbIE HanpskeHus cabiwe 1000 B

FOCT 10390—86 OnekTpoobopyAoBaHME Ha HanpsbkeHue cBbille 3 KB. MeToabl MUCMbITaHWA BHEL-
Hel n30nauMn B 3arpsi3HEHHOM COCT OSIHUM

FOCT 27744—88 30naTO0opbl, TEPMUHBI U ONpeseneHus

MpumeyaHne — Tlpu NONb30BaHUM HACTOSLWMM CTaHAAPTOM Lles1Iecoobpas3Ho NpoBepuTb AEelCTBME  CCbLIOY-
HbIX CTaHZapTOB B WHOPMALMOHHON cMCTeMe O6LLero Mofb3oBaHus — Ha oduumasibHOM caiite defepasibHOro areHT-
CTBa MO TEXHWYECKOMY PEry/iMpoBaHuio U MEeTPosiorMn B ceTU VIHTepHeT Wan no eXerogHomy WHgopMaLnoHHOMY yKasa-
Tenw «HauuoHanbHble CTaHZapTbl», KOTOPbIA OMy6MMKoBaH MO COCTOSHMIO Ha 1 sHBaps TEKyLLero roga, v mno BbiMyckam
©XEeMeCsYHOro UHOPMALMOHHOIO ykasatens «HauuoHasbHble CTaHA4apTbl» 3a Tekylwmin rod. Ecnn 3amMeHeH CCblI0YHbIN
CTaHAapT, Ha KOTOpblii faHa HeJaTMpOBaHHas CCblIka, TO PEKOMEHAYeTCs WUCMOo/b30BaTb AECTBYHOLLYI0 BEPCUI0 3TOr0
CcTaHfapTa C YY4eTOM BCEX BHECEHHbIX B [AaHHYI0 BEpPCU0 M3MEHEHWA. ECAM 3aMeHeH CCbIIOYHbIA CTaHA4apT, Ha KOTopbli
[JaHa [atmpoBaHHas CCblka, TO PEeKOMEHAYeTCs MCMoMb30BaTb BEPCUMI0 3TOro cTaHgapTa C ykKasaHHbIM Bbille r0A40M YT-
BepxaeHusa (MpuHATWA). Ecnn nocne yTBepXAeHWs HACTOSLLEro craHjapTa B CCbUIOYHbIA CTaHAapT, Ha KOTOpbli AaHa
JaTnpoBaHHas cCbljlka, BHECEHO M3MEHEeHMWe, 3aTparvBarollee MOJSIOKEeHMe, Ha KOTOpOe JaHa CCblika, TO 3TO MOJoXeHune
pekoMeHAyeTca NPUMeHsiTb 6e3 yyeTa AAaHHOTO M3MEHeHWsl. ECnM CCbINOYHbIA CTaHAApT OTMEHeH 6e3 3aMeHbl, TO Moslo-
)XeHune, B KOTOPOM faHa CCbl/ika Ha Hero, pekomeHayeTcda NpuMeHATb B YacTu, He 3anar|/|Barou_;e|7| 3ry CCblJIKy.

3 TepMuHbI, onpeaeneHnst U CoOKpaLleHus

3.1 TepmuHbl 1 onpegeneHns

B Hactoswem pasgene ucnonb3oBaHbl TepMmuHbl no T[OCT 27744, a Takke crefywolme TepMuHbl C CO-
OTBETCTBYHOLLMMW ONpeaeieHNAMU:

3.1.1 CTaHJApTHbIA  TapenbyaTblit  n3onatop: WMsonstopbl U120B unn U160B  Tapenbuyatoro Tuna (co-
rnacHo TOCT 27661—88) o00bl4HO WCMNOMBL3YKTCA B TMpNsHAe OoT 7 [0 9 3NeMeHTOB /19 U3MEepPeHus CTeneHu
3arpsA3HeHNs B paioHe aKcnayaTauuun.

3.1.2 CTaHAAPTHbIA  ANIMHHOCTEPXHEBON  m3onATop: L100  ANMHHOCTEPXHEBOW  M30/1STOP € MPOCThbI-
MU pebpamy, UMELWMMN POBHYIHO MOBEPXHOCTb CBEPXY W CHU3Y, C MakCUMaslbHbIM YI/IOM Hak/foHa pebpa B
OnanasoHe oT 14¢ go 24° M MUHMMa/bHbIM YIIOM Hak/loHa pebpa B guanasoHe oT 8° Ao 16°, M umewwmin He
MeHee 14 pebep, UCNONb3yeMbI 4118 U3MEPEHUS 3KCM/TyaTaUVOHHOW CTEMNEHWN 3arpsa3HEHUS.

3.1.3 Teno n3onatopa: LieHTpanbHasa YacTb M30159TOpa, OT KOTOPOI 0TX0AAT pebpa.

MpumeyaHne — N3BECTHO Takxe Kak CTBO UM MECTO HauMeHbLLEro AnaMeTpa n3onsatopa
3.1.4 peb6pa: OTBETBNEHUSA OT Tesia U30/1ATopa, UCMO/b3yeMble C LeSIbio YBENNMYEHUSA O/INHBI MYTU YTEUKN.

MpumeyaHne — Heckosbko TUNMYHbLIX Npodhuneli pebep nokasaHol B pasgene 9.

3.1.5 pavHa nytm yTeukn: Kpartyaliluee pacCTOsSiHME WAM CyMMa pacCcTOSHMIA BAOMb  NOBEPXHOCTU  U30-
NAUMOHHOW yacTu wu3onATOopa  MeXxAy 3/eMeHTaMu, K KOTOpbiM, Mpy HOpMasibHOU paboTe, MPWIOXKEHO pabo-
yee HarnpshkeHue.

MpumeuyaHme 1 — [lOBEPXHOCTb LEMeHTa MAM APYroro Heu3oNsIUMOHHOTO 3aflefIoYHOr0 Martepuana He pac-
cmaTpuBaeTcsl Kak 06pasyrolas YacTb ASIMHbI MyTU YTEUKN.

MpumeuyaHne 2 — ECAM HA W30MMPYIOLME YaCTU M30/1STOPA HAIOKEHO BbICOKOOMHOE TMOKPLITUE, a WMEHHO:
Mo/lyNpOBOAHUKOBOE /1a3ypHOE, TO 3TW YacTW paccMaTpuBalOTCs B KadecTBe I(PAEKTUBHBLIX W30/MPYIOLLUMX MOBEPXHOCTEN
W paccTosiHVE BAOSb HUX BKIKOUAETCS B AJIMHY MYTU YTEUKN

3.1.6 HOpMUPOBaHHaA yAesbHas AnuHa nytv  ytedkn HYAMY: [OnuHa nytM  yTeuyku, [JefieHHas Ha
JefcTByioLee 3HavYeHne HanbosbLuero paboyero hasHoro HanpPsHXXeHUs ceTu.

MpumevaHne — Kak npasuno, HYAMY Bblpaxaetcas B MM/KB, M 06bIM4HO NpPUMHUMAETCA 3a MUHUMasIbHOe
3HayeHve.

3.1.7 napameTpbl  npocouns  u3onsTopa: HaGop reoMeTpuueckux MNapamMeTpoB,  OKa3blBAKOWMX  BWS-
HUE Ha XapaKTepPUCTUKN 3arpsisBHEHHOM M30NALMUN.
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3.1.8 NAOTHOCTb  COMEBbIX OTAOXeHuid MCO: KonuuectBo xnopuctoro Hatpusa  (NaCl), uMCKycCTBEHHO
HaHECEHHOTO0 Ha MNOBEPXHOCTb WU30/ATOpa (MeTaul/IMYeckne 4YacTu W KOMIMOHOBOYHbIE Marepuasibl He YyyuTbiBa-
10TCS1), AENEHHOE Ha NoWab NOBEPXHOCTM; 06bIYHO BblpaXaeTcsl B Mr/cM2.

3.1.9 9KBMB&/IEHTHAA  M/JIOTHOCTb  COMEBbIX  OTAOXeHuA  3MCO:  KonuuectBo  X/IOPUCTOrO  HaTpus
(NaCl), koTopoe npu pacTBOpPeHWM B [EMUHEPA/IM30BAHHON BOAe [JaeT Takyld e OObeMHyl MpOoBOAVMOCTb,
KaKk W CHATOe C 3afjaHHOli MOBEpPXHOCTM WU30/1ATOpa ecTeCTBEHHOe 3arps3HeHve, [JefleHHoe Ha naowagb Mno-
BEPXHOCTU; 06bIYHO BbIpaXXaeTcs B Mr/cmM2.

3.1.10 NNOTHOCTb  HEPacTBOPMMbIX  OT/IOXeHui A MHO:  KonmuecTBO  HEpPacTBOPUMOIO  Ocajka, CHSITO-
0 C OnpefeneHHon MOBEepPXHOCTM W30NATOpa, [efleHHOe Ha Be/ny/MHYy 3TO  MOBEepPXHOCTW; OOBbIMHO  BbipaXa-
eTcs B Mr/cm2.

3.1.11 3KBUBASIEHTHAA coneHocTb J3C: ConeHocTb cpefbl MNPy UCNbITaHMAX 8 COMIeHOM TymaHe Co-
rnacHo TOCT 10390—86, koTopoe pfaeT OAMHAKOBOE Havbosfbllee 3HavYeHWe TOoka YTEeYKM Ha TakoM Xe U30-
NATOPE W NPV TaKOM Xe HarnpsiKeHnm, kak eCTeCTBEHHOE 3arpsi3HeHNe; 06bIYHO BblpaXaeTcs B Kr/mS.

3.1.12 nokazate/fls  PacTBOPMMbIX  MbINEBbIX  OTNOXEHUA —  pacTtBopumocTb  MPMO:  O6bemHas
NPOBOAUMOCTb  3arpsi3HEHUA, 0ObIYHO BblpaxeHHass B MKCM/CM, CO6paHHbIX YCTPOCTBOM cbopa MblIeBbIX OT-
NOXEHWA 3a 3afaHHblii  Nepuog BPEMEHW, NpW PacTBOPEHUM €r0 B AaHHOM KO/IMYeCcTBe [AeMUHepasIM30BaHHOM
BO/bI.

3.1.13 rnokasatefNlb  HEpacTBOPUMbIX  MblEBbIX  OT/IOXEHWA —  HepacTBopumocTb  MHMO: Macca
HEpacTBOPUMbIX 3arps3HEHWUA, HaKOMMBLUMXCS Ha 3Ta/lOHHOM o6pasue 3a 3afjaHHblii nepuog  BPEMEHM, 00blu-
HO BbIpaXXaeTcs B Mr.

3.1.14 CcTeneHb 3arpsasHeHMa Ha MecTe akcnayaraumm C33: MakcumasibHada ©3  BesmuuH  IMCO/
MHO, 3C nnn NPMO/MHMO, 3athnkcMpoBaHHas 3a 3a4aHHblii Nepuog, BPEMEHN.

3.1.15 KNnacc 3arpssHeHunii: Mepa WHTEHCUBHOCTW 3arpsA3HEHWid, OT O4YeHb Jierkoli [0 O4YeHb CUJIbHON,
3aBucsLLas ot C323.

3.2 CokpalyeHuns

B HacToslLeM cTaHAapTe UCMOo/b30BaHbl CriefyoLLye COKpaLLeHns:

YWNHMO — yCcTPOIACTBO A1 U3MEPEHUSI HANPAaB/IEHHbIX NbIEBLIX OT/IOXEHIA;
MPMO — nokasaresib PacTBOPUMbIX MblIEBLIX OT/IOXEHWN — PacTBOPUMOCTb;
MHIMO — nokasaTenb HEPaACTBOPUMBIX MNblAIEBbLIX OT/IOXEHU — HEPACTBOPUMOCTb;
C,, D,, — cyxue mecaupbl (418 YVUHMO);

OMNCO — 3KBMBasIEHTHAS NMJ/IOTHOCTb COJMIEBLIX OT/IOXKEHWIA;

T, Fy— AHU ¢ TymaHom (anst YVHMNO);

KpP, — KoadhpunumeHT dropmsl;

HO — HepacTBOpVMbIE OT/IOXKEHUS;

MHO — NNOTHOCTb HEPaCTBOPUMbIX OT/IOXKEHUIA;

M3 — nokasatenb 3arpsaAsHeHus (ana YNHMO);

MCO — SDD n/sI0THOCTb COJIEBbIX OT/IOXEHWIA;

3C — CONEHOCTb NPY UCMbITAHWAX, SKBMBAIEHTHASA CONIEHOCTU Ha MeCTe aKCnayaraumu;
C33 — cTeneHb 3arpsa3HeHns Ha MecTe aKcnyarauuu,

KM — KpaTKoBpeMEHHbIe NepeHanpsxeHus;

HY MY — HopMypoBaHHasa yaenbHas AnvHa nyTh yTeuku.

4 Mpepnaraemble Nogxonbl K Bbl60py N301ATOPOB U onpegesieHnto nx
pasmepoB
4.1 MNpenBapuTenbHble 3ameyaHns

Ona BbiGopa NOAXOAAWMX MW30MATOPOB M3 KaTa/lorOB € YYETOM CUCTEMHbIX TpebGoBaHWi U YCNOBWIA  OKpy-
Xawuwlelh cpefbl pekoMeHayTcs Tpu noaxoga (cm. Huxe 1,2 u 3 B Tabnuue 1). 3TM nogxoAbl Takke MokasaHbl
Ha 610K-cxeme B npunoxeHun JA.

B Tabnuue 1 ykasaHbl HeobGXo4uMble WCXOAHble [aHHble W pelleHns Ana  kaxgoro noaxoga. [paktu-
yeckass MNPUMEHUMOCTb KaxAOro nogxoda 3aBMCUT OT AOCTYMHOW MHGhOpMauuu, BPEMEHHbIX 3aTpaT W 3KOHO-
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MUYECKMX YCMOBWIA, YyKazaHHbIX B npoekte. CTeneHb BeposTHOCTM TOro, 4TO 6bl1 BbiGPaH MpPaBWU/bHLIA TUN U
pasvepbl M30/1STOpa 3aBUCMT Takke OT pelleHuid, NpUHATLIX B npouecce BbiGopa. [lpeanonaraetcs, uTo ecnu
6bln BbIGPAH «KOPOTKU» MNyTb, TO B pe3ynbTaTe 3TO NPUBEAET K CO34aHMI0 U301AUMM C GOMbLUMM  3anacom, Mo
CPaBHEHUIO C TEMM ClyYasiMK, KOrAa MOXHO A0NYCTUTb PUCK NOBPEXAEHUS M30/IALMM B SKC/TyaTaLui.

B  [AeiCTBUTENIbHOCTN  XapakTEPUCTMKU  3arpsi3HEHHOW  M30M1AUMM  ONPeAenstoTcs  CAOKHbIMUA U AVHAMU-
UECKUMM  B3aMMOENCTBUSMM  MEXAy OKpyXalollei cpefoit n  wu3onsTopoM. B npunoxeHun Bpaetca  KpaTkoe
onvicaHne mexaHnaMa popMUPOBaHNSA paspsaa BAO b 3arpsi3HEHHO NOBEPXHOCTY N3osTopa.

4.2 Togxop 1

B nogxoge 1 Takoe B3auMoAeicTBME TMpPeACTaBNeHO AN BO3AYLUHbIX JIMHWIA 3nekTponepefayun wav noa-

CTaHLWII7I, N MOXET 6bITb TaKXe UCMO/Ib30BaHO ANA ncnblTatesibHbIX CTEHA0B.

4.3 Tlopxopn 2

B nogxoge 2 3T B3aMMOAENCTBMS He MOryT ObiTb B MOSHOW Mepe YyuTeHbl Npu 1abopaTopHbIX WCMbITaA-

HUAX. HaNnpumep, NPy UcnbiTaHuax, ykasaHHbix B FOCT 10390—86.

4.4 Tlopxopn 3

B nonHoin mepe 3TM B3aMMOAENCTBMS MOTYT OblTb Y4YTEHbl NPU MCMNOMb30BaHWKM noaxofa 3 nyTem BBe-
[JeHns  nonpasouHbIX KoadduumeHTos. [lpu  BbiGOpe pasMepoB W30NATOPOB  NOAXOA 3  ABASAETCA NPOCTbIM U
JeleBblM, HO MOXeT nPUBECTU K HefoOLeHKe CTeneHW 3arpsasHeHnss WM K MeHee 3KOHOMWUYHOMY PeLUeHuto
6narogaps  M3NUWHWM  pasmepam. [onHble  3aTpartbl, yduTblBaloWMe BCe nNpefAbsBisemble TpebosBaHus, cre-
[JyeT oueHMBaTb C MPUMEHEHWeM BCex Tpex noaxoaos. Ecnu  obcToATensctBa MO3BOMAOT, CrefyeT WCNo/b30-
BaTb noaxofbl 1 n 2.

B yKa3aHHbIX Tpex noAxoAax 3a/0XeHb! crieaytoLine ycioBus no BpeMeHHbIM 3aTpaTam:

-0ns  HakonneHus onbiTa 3kcnayataumn  (mogxod 1) HeobxoaWm Nepuoj  YCMELWHOW — aKcnjyarauum  u3o-
NATOPOB B TeYeHwe OT NATM A0 AecaTn neT. DTOT nepuos MOXeT 6blTb 6OMbLKMM WM MEHbLUMM B 3aBUCUMOCTU
OT YaCTOTbl ¥ UHTEHCMBHOCTU K/TMMATUYECKVX BO3LAENCTBUIA 11 3arpsA3HEHWIA.

- [Jna HakonneHwus onbiTa Ha ucnblTatenbHbIX CTeHgax (nogxog 1) B KayecTBe TWMMYHOW MOXHO YyKasaTb
AnUTeNbHOCTb OT ABYX A0 NATM neT. 3TOT nepuof MOXeT O6biTb 60/bMM  WAW MEHbLUMM B 3aBWCUMOCTM OT
npoeaypbl U UHTEHCMBHOCTW NPOBEAEHNS UCTIBITAHWNA.

- [InA u3mepeHus CTeneHu 3arpsasHeHwid B akcrayatauum (mogxogpl 2 v 3) HeEo6Xx0AMMO He MeHee OfHO-
roroga (cm. 8.2).

-0ns  oueHkn cTeneHu 3arpasHeHuii B akcnayatauum (nogxodbl 2 U 3) HeOb6XOAMMO M3yyaTb KIMMar U
OKpYXXaloLLyto  cpefdy, WAEHTUMUMPOBATb WM aHaUIM3MPOBATb UCTOYHWKM 3arpsasHeHuii. Takas oueHka He SBAs-
€TCs KpaTKOBPEMEHHBIM NMPOLECCOM Y BbINOMHAETCS B TEHEHNE HECKObKMX HeAe b N MeCALIEB.

- [Ana nabopaTopHbIX WCMbITaHUi (NOAX04 2) Heob6XoAMMO Bpems nopsgka Hedenb WM MecsueB, B 3a-
BMCUMOCTU OT TWMNa 1 MacLLUTaboB UCTMbITAHUA.

Huxe npuBeaeHa 6onee noApobHas WHGOPMaLMA O CUCTEMHbIX TpeboBaHWAX, OKpyxawlel cpege U
onpejenieHnn CTeneHn 3arpsasHeHns B aKCrayatauum.

Mpumep BOMPOCHWKA, KOTOPbIA MOXeT ObiTb WCMOMb30BaH B noaxofde 1, AN NOMYYEHWA [aHHbIX OrbITa
aKcnnyaTauum Ha AelicTBYIOLLE NMMHNW UK NOACTaHUMKW, NpUBEAEH B NpuioxeHun H.

PykoBOACTBO MO UCMNOJL30BAHWIO pe3y/bTaToB  /1ab0paToOpHbIX UCMbITAHWA npu  nogxoge 2, B OCHOBHOM,
npueBefeHo B nNpuaoxeHun F. [eTepMUHUCTCKUA W CTaTUCTUYECKUli MeToAbl NpuUemMnaemMbl AN MPUHATUSA  CO-
OTBETCTBYIOLUMX pelleHnii Mo Bbl6OPY U30/MATOPOB, OCHOBAHHbIE Ha [aHHbIX MO CTEeMNeHW 3arps3HeHus B 3KC-
nayataumM u pesynbTatax /abopaTopHbIX WCMbITAHWA; KpaTkoe oOnucaHne 3TuX [ABYX METOAOB NpeAcTaB/ieHo
B npunoxeHun G.

Ona nogxopa 3 TpeboBaHWs MO BbIGOPY MWHUMASIbHOVW HOPMUPOBAHHOW YAENbHON [A/MHBbI MYyTW YTEYKM |
NonpaBoYHbIX KO3MLMEHTOB NPU BefieHbl B COOTBETCTBYIOLLIMX YACTSAX HACTOSILLEH ny6nnkaumum.
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dacTopsl nogxon 1 Moaxep 2 Mopxen 3
Bbl6Opa (McnonbaoeaTe onbiTa CMyaTUMK) (M3mepeHnsa 1 ucrbiTaHns} (N3mepeHns n paspebona)
MeTop, * lcnonb3oBaHne WMEIOLETOCS ONbiTa, Hako- | - V3MepeHus unun ouetoca CTeneHn 3arps3HeHns B | ¢ VI3MepeHus unm oueHKa CTeneHu 3arpsasHeHus
nneToro B MOMOBbLIX YCMOBUAX WM Ha WUCMbl- | 3Kcniyatauuu B aKcnyaraumu
TateNbHbIX CTeHJax Mpu OMHAKOBbLIX, ONK3KUX | - BblGOp BapuaHTa M30/1sTOpa B COOTBETCTBUM C | - Mcnonb3oBaHWe 3TON WHGOpMaumMu Ansi Bbl-
WM CXOAHbIX YCNOBUSX N3/IOKEHHbIMWN  HUXE peKkoMeHJauussMu OTHOCK- | Gopa Tura U pasmMepoB W30/ISITOPOB B COOTBET-
TefIbHO Oro Npodunnsa U ANHBI NYTU yTeuam CTBUM C W3/IOKEHHbIMW HWXEe pPeKoMeHAauuamu
- Bbi6op noaxoaswmx naboparopHbIX UCMbITAHWA | OTHOCUTENbHO ero Npotunsa U AAUHLlL NYTU yTeuy-
1 KpUTEPUEB OLLEHKM Kn
- MoaTteepxaeHne Bblbopa M30nsiTOpa UM OTKa3
OT Hero
McxogHble| - CuctemHble TpeboBaHUs - CuctemMHble TpeboBaHus - CuctemHble TpeboBaHus
aetble -YCNnoBus OKpyxarLei cpeabl - YcnoBus okpyxatoLein cpegpl * YcnoBusi okpyxatowei cpefbl
« MapameTpbl nsonaTopa - MapameTpb! n3onATOpPa « MapameTpbl n3onATopa
» TeXHMYecKme XxapakTepucTuKm - metowmecs pecypchbl 1 Bpems - Nmetowmecs pecypcobl 1 Bpemst
MpnbbiTHe| YaosneTsopseT nu npeabsBisembiM TpeboBa- VimeeTca nn gocrtatoyHoe Bpemsa And usmepeHus | Mimeetcsa nn goctatoyHoe Bpems An1d m3mepe-
pelweHus | HusM cylecTByoLlas nsonaums 1 BOSMOXXHO ny| cTeneHun 3arpasHeTs a akcnayatauumn? HWA CTeneHn 3arpsasHeHns B akcnayaraummn?
MCMo/b30BaTb €e A1 TakUX Xe WU30MALMOHHbBIX
KOHCTPYKUMWiA?
JA HET JA HET JA HET
Wcnonb3oBatb Mcnonb3oBatk Apyryto n3o- BbINO/THUTb M3Mepe- BbINO/THATL OLEHKY BbINO/IHWTL M3Mepe- BbINO/THUTb OLLEHKY
Taky'o e 13o- NALMOHHYI0 KOHCTPYKLMIO, HYA HUA
NAUNOHHYIO Marepuabl nmm pasmepel - Tun 3arpsA3HeHuss onpegensieT HeobxoauMbie
KOHCTPYKLMIO Vcnonb3oBath ONbIT 3KC-
MeTOo/bl NPOBeAEHN N1abopaTOPHbLIX UCMbITAHUN
nnyarauiv AnA npeasapy- - Crene* 3arpAsHeHua a 3kcnayartauuy onpege-
Te/IbHOro BbI6opa HOBOTO
PeLLEHIS N PasMepoB NSeT ucnbiTatesibHble BENUYMHbI
Mpouecc | - Mpu HeobxoAMMOCTU MCMOMb30BaTb MNpuBe- | - BbibpaTb Npegnonaraembiii BapuaHT nsonatopa - Wcnonb3oBaTb TWN 3arps3HEHUs U KAUMaTU-
BblGOpe [leHHOE HWKe PYKOBOACTBO MO BbIGOPY ANWHbI | - WCTbiTaTb ero. ecnu rpssepaspsfHble XapakTe- | Yeckue ycnosus A8 BblGopa NOAXOAALMX Mpo-
nyTM yTeukn v npochuna ans aganTupoBaHusi | PUCTUK AR HEro OTCYTCTBYHOT chuneil B COOTBETCTBUM C MNPUBELEHHBIM HUXEe
napameTpoB CyLLEeCTBYHOLLE Maonsigim k HOBO- | - Mpu HEOGXOAMMOCTM CKOpPEeKTMpoBaTb BbliGop / | pykOBOACTBOM
My BbI6OPY B COOTBETCTBWM C NOAXOA0M 2 unm 3 pa3vepbl a COOTBETCTBMU C pe3y/nbTatamy uchnbl- | * MIcnonb3oBaTb YpPOBEHb 3arpsi3HEHWS M nonpa-
TaHwui BOYHbIE KO3(hPULMEHTBI ANA OnpefeneHns npo-
dnna. Bbibopa mMaTtepuasios U pasmMepoB 0 COOT<
BETCTBUM C NPMBEAEHHbIM HUXaA PYKOBOACTBOM
Hapgex- - BbIOOP C XOpoLuei HafEeXHOCTbIO - BblGOp C HafeXHOCTbIO, M3MeHsLehca B 3a- | * BO3MOXHOCTb BbIGOpE W3MAWLLHWMX WX Hepo-
HOCTb BMCUMOCTU  OT  BE/IMYMHLI  MOTPELUHOCTU  W/WAW | CTATOUYHbIX Pa3MepoB MO CPaBHEHUIO C Moaxoaa-

HeZOoCTaTOuHOM OLEHKW CTEMeHu 3arpsisHeHusl B
aKcnyaTaumMu B NPEANONOXKEHUN WUIUU OFpaHu-

UEHWIA. BO3HMKAKOLWMX MPU N1aBopPaToOPHLIX UCTbI-
TaHUAX

My 1 vnm 2

- BbIGOp C HagexHOCTbIO, M3MeHsoLLenca B 3a-
BMCMMOCTM OT BEANYMHbI MOrPEeLHOCTU  Wu/unn
HeJOCTaTOYHON OLEHKN CTeneHW 3arps3HeHus B
aKcnayaTauMm n OT MPaBWIbHOCTM BblGPAHHBIX
nonpaBoYHbIX KO3 PULNEHTOB
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5 NcxogHble aaHHble ANnsa Bbibopa N301ATOPOB 1 onpeAesieHns X pa3MepoB

BbIGOp M30NMATOPOB HAPYXXHOrO MCMOMHEHWST M WX pPa3MepoB ABMSETCA C/OXKHLIM MPOLECCOM; ANs  Mony-
UEHWs1 yCMelwHoro pesynbTata HeobXoAMMO MNPUHUMATb BO BHUMaHWe 60/bLIOe  YWC/IO

napametpos. [pu

,El.aHHOI‘/‘I MECTHOCTW 3KCnayaTaunm Wam rotoBoM NPOEKTE NCXOAHbIE AaHHbIE AENATCA Ha TPU KaTeropun:

CucTemMHble
nartopa  no

TpeboBaHws,
kaTtanoram

ycnoBus
n3rotoBuTenei.
npeacTaB/eHHbIX B Tabnuue 2. 3T NapameTpbl onncaHbl 8 Nocneayowyx pasaenax.

oKpyXatoLLei
Kaxpgas u3

cpefpl
3TUX  Tpex

Ha MecTe
KaTeropui

aKcnnyaraumm n
BK/TOYaE€T HECKOJIbKO

Tabnuua 2 — VicxoaHble faHHble /15 BbiGopa 130/19TOPOB U ONpeAeNieHnst X pasmepoB

CuncTtemMHble Tpeb6oBaHNA

YcnoBus oKpyxatollei cpeabl

MapameTpbl n3onatopa

Tun cuctemsl

Tun 1 ypoBeHb 3arpsisHeHus!

CTpouTtesnibHas BbicoTa

MakcumansHoe paboyee Hanpsxe- Joxab, TymaH, poca,., CHer v neg Tun

HMe Ha n3onAaumu

MapameTpbl KOOpAMHALUY U30NALUN BeTtep, wropm Matepwvan
Temneparypa, B/laXHOCTb Mpodpnnb

TpeﬁOBaHMH K NCNOJTHEHUIO

BbicoTa pacnosioXeHus Has ypoBHEM
mopsi

[JnMHa nyTv yTeukun

napameTpbl  130-
napameTpoB,

M3015UMOHHbIE PACCTOSAHUSA, UCNOSTb- [po3oBast 1 celicMumyeckast akTvB- OunameTpel
3yemas reomMeTpus, pasmepsbl HOCTb
BaHganvawm, Bo3aelicTBre co cTopo- OnvHa gyrm

Hbl XXMUBOTHbIX

Cuctema TeXHUYECKOro OGCﬂy)KMBa- Buonornyeckas akTMBHOCTb

HUA N peMoHTa

MexaHuyeckue 1 afiekTpuyeckme xa-
paKTEPUCTUKM

6 CuctemMHble TpeboBaHUs

Mpy BbIGOPE W30NSTOPOB HAPYXKHOTO UCMOSIHEHWS UM WX Pa3MepoB AO/KHbl 6biTb MNPUHSATHI BO  BHUMaHue
cucTeMHble Tpe6oBaHusi. Crefylouwe napaMeTpbl MOMYT OKasaTb CYLIECTBEHHOE B/MSHWE HA pa3Mepbl  W30-
NATOpa 1 NO3TOMY A0/DKHbI BbITh YUTEeHb! B 06513aTE/IbHOM NOPSAKE.

6.1 Twun cucTembl (TEPEMEHHOTO MM NMOCTOSIHHOO TOKA)

M3 onbiTa akcnayataumm - pesyibTaTtoB na6opaTopr|x ncnbITaHW X0powo wn3BeCTHO, 4TO npu oaunHa-
KOBbIX YCNOBUAX  3arpA3HeHuns  UN30/1IATOPbl, nNpegHa3HayYeHHble  ANs paﬁOTbI B CuUCTeMax TMMOCTOAHHOIoO TOKa,
AO0J1KHbI 06na,anb HECKO/IbKO  60/bLUE ,CI,.I'II/IHOI?I nyTn YyTeudknu, 4YemM WU30NATOPbl, WCNOoJib3yeMble B CeTAX nepe-
MEHHOrI 0 TOKa.

6.2 MakcmmasibHoe paboyee HanpsHKeHME Ha U30/1ALMK

Kak npaBuno, cucTembl MNepemMeHHOro MaKCUM&J/TIbHbIM ~ PaboynMM  JIMHENHbIM  Ha-
npsykeHnem obopyposaHus U (cm. TOCT 721-77).

M30nauma 0THOCUTENBHO 3eM/IV HAXOAUTCA NOJ, BO3,£I,EI7ICTBMeM Hanps>XeHns

TOKa XapakTepusyTcs

4.Po, =
M30nATopbl,  BKIOYEHHble  Mexay hasamu, UCMbITLIBAIOT — BO3AENCTBME  Haubofbliero  paboyero  SMHein-
Horo Hanpsxenns Uy, = U,
Onsa  cuctem  MOCTOSIHHOTO  TOKA, MakcuMasibHoe pabouyee  HamnpsbkeHust  06blYHO  PaBHO  MakcumasibHOMY
pabouemy HanpsKEHW0 OTHOCUTENIbHO 3eMaM. B criydae  CMELaHHOro  HamnpsXeHWs  HeobXO4MMO  WUCMOJb30-

BaTb ,D,eVICTByPOLLI'ee 3Ha4YEeHNe Hanps>keHus.

6.3 TepeHanpsxeHuns

BnuaHune nepexoHbix nepeHanmeeHvu?l He cneayeT yunTbiBaTb U3-3a NX MaUion ANNTENbHOCTU.
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KpaTkoBpemeHHble nepeHanpsbkeHuss (KM) MoryT Bo3HMKaTb NpW  BHE3anmHOM COGpoce Harpysku reHepa-
TOPOB U NINHUI UM OAHOMA3HBIX KOPOTKUX 3aMbIKaHUiA Ha 3eM/TI0, UMK Hefb3sl NpeHe6peub.

MpumedyaHne — [nutenbHocTb KM 3aBUCUT OT CTPYKTYpbl CUCTEMbI U MOXET [AocTuraTb noslydaca M gaxe 60-
Nnee B cucTeMax C M30/IMPOBAHHON HeliTpasblo. BausHue pnutenbHocTy Bo3geiicTBust KM M OAHOBPEMEHHO BEpPOSTHOCTM
UX MOSIB/IEHWNS HA XapaKTepUCTMKW 3arpsi3HEHHON M30MALMU MOTYT 6biTb pPaccMOTpeHbl MHgopmMauvsi no 3ToMy Bonpocy
¥ ApYTVIM pUCKaM, TakKUM Kak BK/IlOYEHWUE Ha XOM0CTOMN XoA,. u3noxeHa B [1].

6.4 3apaHHble TPpebOBaHMA K UCNOSTHEHUIO

MpoponbHas u3oNAuMsA, uUcnonb3yemas /11 CUHXPOHWU3AumMWM, MOXeT nojseprarbCs  BO3AelCTBUIO  nepe-
HanpsbkeHui, B 2,5 pasa npesbilakoLLmx ddasHoe HanpskeHve.

HekoTopble noTpebutenn TpebylT YCTAHOBMEHWUA YPOBHA W30MAUMM  HAPYXHOTO  WCMOJIHEHUSI C  Y4eToM
TpeboBaHWA  HafexXHoCTW, yAo6cTBa OOGCNYXMBaHUS M AOCTYNHOCTM. TpeboBaHWA  HAAEXHOCTU  MOryT  6bITb
chopMyNMpoBaHbl, Hanpumep, Kak MakCUMaslbHOe YWCI0 MepekpbITUiA MO MOBEPXHOCTU  3arps3HeHHON  130ns-
UMM Ha OfHy mnoAcTaHuuio, wam Ha 100 kKM /iMHMK  3fekTponepefayn 3a 3afaHHoe BpeMs. Takue TpebosBaHus
TaKke MOryT BK/Il0YaTb MakCMMaslbHOe BPpeMS BOCCTaHOB/IEHWS NOC/IE NEPEKPLITUSA.

B pgononHeHne K onpedeneHvio  pasMepoB  M30M1SATOpa, MCXOAA M3 YCNOBUIA  3KCn/lyatauuu, 3afaHHble
TpeboBaHMsA MOryT cTaTb (DaKTOPOM, OnpeaenaLMmM napaMeTpbl N3015Topa.

6.5 130N1AUMOHHbIE PACCTOSIHUS, UCMIO/Tb3yeMasi FeoMeTpUs], pasMmepbl

MOXHO BblleNNTb HECKOSIbKO C/lyyaeB, Korga TpebyloTca cneumasibHble pelleHns no  BbIGOpy TUMOB U30-
JIATOPOB U UX pa3mepos.

Hanpumep:

- KOMMNakKTHbIe SINHAM N NOACTaHLUN;

- Heobbl4YHOE NOJIOXEHNE U30/IATOPA;

- Heob6blYHasA KOHCTPYKLMS ONop U NOACTAHLIWIA;

- U30/IMPOBaHHbIE NPOBOAA,;

- JINHUW UV NOLCTAHLUMN C HU3KUM BU3YasTbHbIM 0630pOM.

7 YcnoBus okpyxatolleii cpeipbl

7.1 OnpepfeneHne Tvna 3arpA3HeHUs

CyLlecTBYOT [Ba OCHOBHbIX TUMa 3arpsA3HeHus W30/1IATOPOB, KOTOPble MOrYT MPUBECTU K WX MNEPEKPbITUIO:

Tun A: TBepAble 3arpsA3HeHMs C HepacTBOPMMOW KOMMOHEHTOW, oOcejallimMe Ha MNOBEPXHOCTU MW30/ATO-
pa. Tpu yBNaXHEHUW 3TW 3arpA3HEHUs fJenalwTcs NpoBOAAWMMU. ITOT TWN 3arpsa3HeHuin ydlle BCero Xxapak-
Tepusyetcsa nsmepermammn IMCO/MHO v NPMO/MHMO.

Tun B: korga Xuakne 31eKTponvTbl BbiNagalT Ha MOBEPXHOCTW WU30M1ATOpa C O4YeHb MaslbiM  COAepXaHu-
€M HepacTBOPMMOW KOMMOHEHTbI WM NpU €ee OTCYTCTBUW. ITOT TWUMN 3arpsA3HeHWii fydwe BCEro XapakTepusy-
eTca U3MepeHAMY NPOBOAVMOCTY U TOKa YTEUKN.

MoryT BO3HMKaTb Takke KOMOMHaLUM yKasaHHbIX ABYX TUMOB.

B npunoxeHnn A COAEPXUTCA KPaTKOe OnMcaHne MexaHW3MOB NepPeKpbITUlA Npu 3arpsAs3HeHnsx Tuna A u B.

7.1.1 3arpasHeHusa Tuna A

3arpasHeHns Tuna A yalle BCero CBs3aHbl C KOHTUHEHTa/lbHbIMW 061acTMK, NYCTbIHAMW UM o6nactsa-
MU C MPOMbIWSIEHHbIMY 3arpsa3HeHnsMn (CM. n. 7.2). 3arpsA3HeHus Tuna A MOryT Takke BO3HMKaTb B npubpex-
HbIX paiioHax B TOM c/flyyae, Korga o06pasyeTcsl CyxOil CMoil COnu, KOTOpbI 6GbICTPO YBAaXHSIETCA Mpu TymaHe,
poce ¥ Mopocswem aoxge. 3arpAsHeHusTAna A UMENTABE OCHOBHbIX KOMMOHEHTbl, @& WMEHHO pacTBOpPUMblE
3arpsasHeHus, npvHuUmarowme ¢opMy MPOBOAALLErO C/I0A  Ha  MNOBEPXHOCTM MpU  YBN&XHEHWW, W  HepacTBOpU-
Mble 3arpsisHeHusl, obpasytoLLme Coi A1 PacTBOPUMbIX 3arpsA3HeHnin. OHU OMUCaHbl HUXE:

- PacTBopuMble 3arps3HeHus:

PactBopvMble  3arpA3HeEHUss NOApPa3fensAlTcs Ha CUIbHO pacTBOpuUMblE COMM  (TO  eCTb  COMM, KOTopble
6bICTPO pacTBOPAOTCA B BOAE) W cnabopacTBopumble conu (TO eCTb COMW, MJI0XO pacTeBopstolwmecs). PacTso-
pyMble 3arpsisHeHns onpegenstoTcs AMNCO B Mr/cm2,

- HepacTtBoprMble 3arps3HeHus:

MprvmMepaMu HepacTBOPUMbIX 3arpsi3HEHUli  SBAAIOTCA MNecoK, nblib, [MHA, Macio u T. n. HepacTtBopu-
Mble 3arpssHeHus onpeaensotca MHO B Mr/cm2,
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MpumeyaHne — BnusHWE pacTBOPUMOCTU COMEN Ha BbIAEPXVWBAEMOE HanpshKeHWe 3arpsisHEHHOW usonAuMn
He paccmaTpuBaeTCsA B HacTOALEeM TexHUYeckoMm TpeboBaHuM W B HaCTOALLEe BPEMA Haxoautcs B CTagun obceyxie-
HMSA AHanormyHbiM 06pa3oM He paccMaTpvBaeTcs BAVSHWE HepacTBOPMMbIX 3arpssHeHuin. Kpome TOro, HepacTBOpu-
Masi KOMMOHEHTa MOXeT cofepXaTb NPOBOAALLYI0 bpakuuio (Hanpumep, 3arpasHeHWe ¢ MeTasl/IM4eckuMu NpPoBOAALLMMU
yactuuamu).

B (1] npuBegeHo 60blue MHhopMaLM OTHOCUTESTLHO BAINAHUA MaTepuasia 3arpsa3HeHus.

7.1.2 3arpsisHeHus Tuna B

3arpasHeHus Tuna B uaule Bcero cBsi3aHbl C palioHamMu MOPCKOro nob6epexbs, rAe coneHas Boda Wan
NpoBOAALLUMA TymMaH oOcefaloT Ha MNOBEPXHOCTW u3onATopa. [pyrumm  UCTOYHMKaMW  3arpssHeHwid Tuna B ans-
0TCA. HaNpYMep, BbIBETPUBAHME MOYBbI, XUMUYECKNE BbIOPOCHI 1 KUC/TOTHBIE AOXAMN.

7.2 OCcHOBHble TUMbI OKpYXatoLeli cpeabl

B HacToAwelt ny6nvkaumMu okpyxawwas cpefja onucaHa nATbio - cAedylowuMu  Tunamui.  3TW  TUMbl  OMu-
CblBAlOT TUMUYHbIE 3arpsA3HEHWs B [AaHHOM palioHe. [lpumepbl TUNOB 3arpasHeHwidi (A wam B cornacHo 7.1)
npuBegeHbl B TekcTe. Ha mnpakTuke OCHOBHasi 4acTb 3arpsisHeHuin obpasoBaHa 6ofiee, 4YemM OAHUM  TUMOM,
Hanpumep, 06/1aCTAMU  MOPCKOTO MobGepexbs C MNecyaHbiMW  MAsXamy; B TakMX C/iydyasx BaXkHO Onpeaenub,
KOTOpbI TN 3arpssHeHns (A naun B) senseTtcsa npeobnagatoLym.

- Tun obnactu «MycTbIHA»

J10 06nact, xapakTepusyemble fecyaHbiIMW MOYBaMW C  AAUTESIbHbIM  NEpuoAoM  3acyxu. 3Tu  obna-
CTU MOryT ObITb MPOTAXEHHbIMW. 3arpsA3HeHNss B 3TUX MECTHOCTSX O0ObIYHO cogepxar Me[J/IeHHO pacTBOpS-
lowpeca conn ¢ BbICOKMM ypoBHeM [MHO (A). M3onsaTtopbl 3arpsas3HAOTCA, rnaBHbIM - 06pasoM, npu  064yBaHum
BeTpoM. EcTecTBeHHass ouucTka oOcyllecTBnsieTcs /Mbo BO Bpems pefkMx [oxAael, Nnbo  «neckoCTpyrHbIM»
cnoco6om npu CWibHOM BeTpe. PeakocTb JOXAel npu  [aHHOM  Tune 3arpsasHeHus  (MeL/IeHHO pacTBOPSOLLM-
eca Co/v) [JdenalwT  eCTeCTBEHHYH OYWUCTKY ManoadeKTUBHOW. KpuTUYeckoe yBNaxHeHWe, co3jalroliee  puck
nepekpbITUS, BO3HWKAET OTHOCUTESIbHO YacTO MpU BbiNaZeHWN Pockl Ha N30asSTopax.

- Tun obnactn «MNobepexbe»

Ot 0651acTM  00bIYHO NPUMbBIKAKOT  HEMOCPEACTBEHHO K MObGepexblo, OfHAaKo B HEKOTOPbIX c/yyasx, B
3aBUCMMOCTM OT Tonorpadmu, npocTypatTcs Ha pacctosHue ao 50 kv Braybb Matepuka. 3arpsi3HeHWe ocax-
JaeTca Ha u30nATopax, B OCHOBHOM, MpW pacnblieHun, BeTpe U TymaHe. O6pasoBaHue 3arps3HeHus npowuc-
XOAMT, Kak npasBuno, ObICTPO, OCOBEHHO B YC/OBUSX NpoBOAAWero TymaHa (Tun B). B TeuyeHue [AnTeNbHOrO
BPEMEHM BO3MOXHO Takke 06pasoBaHWe 3arpss3HeHWs yacTuuamu, MepeHOCHMbIMU BETPOM, [Ae C/oW  3arpsis-
HEeHWi Ha Wu3oNATOpax COCTOUT W3  ObICTPOPACTBOPUMBLIX COMIE C  HU3KMM  YPOBHEM  COAEpXaHWus WHEePTHOW
KOMMOHeHTbl (Tun  A), kOoTOpas 3aBWCUT OT ajfe3n K MOBEepXHOCTW. EcCTecTBeHHas ouncTKa W30/M1ATOPOB OObIY-
HO adhpeKTMBHA, NOCKOSIbKY 3arpsi3HEHNs COCTOAT, INaBHbIM 06pa3oM, U3 XOPOLLO PACTBOPUMbIX COSENA.

- Tun «lpoMmbILWIEeHHbIE» 061acTh

310 o06nacTtu, HaxogdAwmecsa B HEMOCPeACTBEHHON 6/M30CTM  OT  WCTOYHWKOB  MPOMBILIEHHbIX — 3arpss-
HeHW, KoTopble MOryT BO34EWCTBOBATb TOMbKO HA Ma/soe 4uC/0 YCTAaHOBOK. 3arps3HeHust MOryT codepxartb
BbICOKO MNPOBOASALIME 4YacTULbl — Takue, Hanpumep, Kak Yroab, MeTa/iiMyeckas Mbllb — WAW  PaCTBOPEHHbIE
rasbl — Takme, kak NOx, SOX, (Tvn B) — WM MeAneHHO pacTBOPAIOLIMECH 3arps3HEeHUs — Kak LEeMeHT, runc
(TvnA). Cnoit  3arpasHeHunin  MoxeT 06n1agaTb CpefHVM WM BbICOKUM  COAEPXaHUeM WHEPTHON  KOMMOHEHTSI
(cpegHuin - unn  Boicokmin  (MHO) (Tun A). 3eKTUBHOCTL E€CTECTBEHHON OYMCTKM B MPOMbILWIEHHBIX 06/1acTsX
MOXET OYeHb CWMbHO 3aBUCETb OT Tuna 3arpA3HeHus. Yacto 3arpsa3HeHusMU  ABNSAKTCA  TAXeNble  YacTuubl,
ocejaloLLye Ha ropu3oHTa/IbHON NOBEPXHOCTY U30/IATOPOB.

- Tun «CenbCKOX03SCTBEHHbIE» 061aCTU

3T0 06nacTv, pacrnonoXeHHble B 30HE Ce/lbCKOXO3SIMCTBEHHON  aeaTenbHocTM. OB6blMHO 3TO  06/1acTu
naxotel (TMn A) wWAW nonvBHOrO 3emnegenusa (tun B). Cnoli 3arpsa3HeHMs Ha uM307ATopax COCTOUT, [/1aBHbIM
06pa3oM, u3 ObICTPO WM MEeAJIEHHO PacTBOPMMbIX COMEl, TakuX, Kak XMMUKaTbl, NTUYMIA NOMET, wunu conei,
npucyTCcTBylOWMX B nouse. Croil  3arpsA3HeHnss 06blYHO o6nagaeT CpPefHUM  WAW  BbICOKUM  COAEepXaHueMm
WHEPTHO KOMMOHEHTbI (cpegHuii uam  Bbicoknii MHO). EcTecTBeHHas o0OuyMCTKA MW30/ISTOPOB  MOXET ObiTb upes-
BblyaliHO 3)DEKTUBHOW B 3@BMCMMOCTM OT Tuna OT/IOXKEHWA. YacTo 3arpsasHeHusMU  ABAAIOTCA  TAXenble  Ja-
CTVUpbl, OcCejalolye Ha T[OpPU3OHTa/IbHOW MNOBEPXHOCTU W30MATOPOB, OAHAKO 3TO MOXeT O6blTb W MepeHocumoe
BETPOM 3arpsisHeHue.

-Tun «BHyTpumaTtepukoBbie» 0651acTn

370 06/1aCTU C HU3KM YPOBHEM 3arpsi3HeHUl 1 Nerko onpeaensieMbIMU UCTOYHMKaMM 3arpsi3HEHWA.
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7.3 CTeneHb 3arpsasHeHns

CTeneHb 3arpsi3HEHWs W3MEPSIETCS Ha MecTe 3Kcniyatauuu (Hanpumep, C  MOMOLbH0 CGOPHUKOB  OT/IO-
XEeHWiA, Moaeneli N30/1ATOPOB, MSMEPEHUS TOKA U T. N.) 1 06bIYHO BbIpaXaeTcs Yepes:

— JMCO un NHO gns 3arpssHeHnin Tuna A,

- NMOBEPXHOCTHYIO MPOBOAUMOCTb AJ1s 3arpsisHeHuii Tuna B.

MpumeyaHne — B HekOTOPbIX cyyasx namepeHns INCO MoryT 6bITb UCNO/b30BaHbI AN 3arpsa3HeEHUA Tuna B

CTeneHb 3arpsi3HEHUs NPV MPOBEAEHWM  WCMbITAHUA B YCMOBUAX WCKYCCTBEHHOTO  3arpsi3HEHUs  06bIYHO
BblpaXxaeTcs yepes:

— 3MCO 1 NHO — npu MeTofax UCNbITaHUIA C HAHECEHNEM TBEPAOrO CMOA 3arpsA3HEHWIA;

— ConeHocTb TymaHa (Kr/mM3) — npu MeTofax UCMbITaHuii B CONeHOM TyMaHe.

8 CTeneHb 3arpsisHeHUs Ha MecTe akcnnyaTtaumm (C33)

8.1 OugeHKa CTeneHu 3arpsasHeHnsi Ha MecTe aKCnayaTaLun

C35 — 310 MakcumanbHaa BenuumHa(bl) nnb6o 3MNCO u MHO (B cnyyae TapenbyartbiX W WTbIPEBbLIX
N30M1ATOPOB, cpedHass BenumumHa JMCO/MHO  pans BepxHelt M HWXHel noBepxHocTeld), nmb6o w3 C33, wuwm
MPMAO wn THMO. wun3MepeHHble COornacHo MeTodaMm, W3/IOKEHHbIM B HACTOAWMX TeXHUYecknx TpeboBaHuAaX W
3aperncTpypoBaHHbIM B TeueHue 3afaHHOro nepuofja BpPeMeHW, TO eCTb 3a OAWH rof unu 6onee net, n uepes
onpejeneHHblii  UHTepBasl  BPEMEHW  perncTpaumun. VHTepBanbl  BpemeHu  perucTpauuy  (HenpepbiBHas,  Kax-
Oblli Mecsily, uyepe3 Tpu Mecsua, yepe3 LWEeCTb MecsueB, KaxAbli rog v T.4. — cM. npunoxenuss C u D) moryt
OblTb BblOpPaHbl B COOTBETCTBMM C W3BECTHbIMWU MECTHbIMW  K/IMMATUYECKUMW  YC/IOBUAMU  WUAN  APYTMMU  OCOGEH-
HOCTAIMYW OKpY>XXatoLei cpefbl.

MpM BO3HUKHOBEHUWM [OXAA B Nepuoj W3MepeHuid ux cnegyeT MOBTOPUTb CNyCcTA MpUEMSIEMOE BpeMs
AN onpedeneHns BAUSIHAA  €CTeCTBEHHOM ouncTku; C33 pgo/mkHa onpefensATbCA  Kak  Haubosbluas —BeUYMHA,
3aperncTpmMpoBaHHast B 3TO cepumn N3MepeHuii.

MpumevaHne 1 — Ecnm Hambonbwune 3HaveHuss IMCO u MHO (nnam MPMO n MHMNO) BO3HMKAT He OAHOBpe-
MeHHO, To C33 BbIGUPaETCA N3 KOMOMHALMIA 3TUX HANBONBLLNX BENYWH

MpumeyaHne 2 — [Ipu OTCYTCTBUM ECTECTBEHHOW OYMCTKM 3a MEPUOL BPEMEHW M3MEPEHUii, MakcUMasibHble
BeNMUUHLI SMCO 1 MHO MOryT GbiTb OLIEHEHbI NyTeM MOCTPOEHWUs 3aBMCMMOCTM M/IOTHOCTW OT/IOXEHUi OT norapudma
BpeMeHU, NPMHMMas 3HaYeHNsI BPEMEHW B OTHOLLIEHWM K OXUAAEMOli YaCTOTe BO3HUKHOBEHWS AOX/S.

MpumeyaHne 3 — TIpM Ha/MuMM HEOOXOAMMbLIX [AaHHbIX, MakCUMaslbHas Be/MYMHA MOXET ObiTb 3amMeHeHa
CTaTUCTUYECKUMM BeNnUnHaMm (Hanpumep, 1 %, 2 %. 5 %).

8.2 MeTo/pl OLEHKN CTENEHU 3arpsi3HEHNSI Ha MECTe aKCnyaTaLum

OueHka CTeneHn 3arpsisHeHns MOXeT BbITb NPOM3BEAEHa CO CHUKEHNEM CTENEeHU [JOCTOBEPHOCTU:

- Ha OCHOBaHWM M3MEepeHWii Ha MecTe akcnayaTaumy;

- Ha OCHOBaHWM WHQoOPMauuM NO MOBEAEHNIO U30/IATOPOB HA JIMHUAX W MOACTAHUMAX, YXKEe HaxomAwmx-
€S B aKcnnyaTauum nnmn 61mM3kux K MecTy namepenuii (cMm. npunoxexue H);

- Ha OCHOBaHWM MOAENUPOBaHWA [ANnS MpPOBeAeHWs pacyeTOB YPOBHA 3arpsi3HEeHWn B 3aBUCUMOCTM  OT
NOroAHbIX YC/I0BUIA U ApYrMx NapamMeTpoB okpyxatoweli cpegbl (cm. (1]);

* €C/IM HeT ApYrnX BO3MOXHOCTEN, TO KaYeCTBEHHO N0 AaHHbIM Tabnuubl 5.

[na nsmepeHunii Ha MecTe aKcnyaTauum 06bIYHO UCNOMb3YTCA pasINyHbIE METOAbI U3MEPEHUS:

e u3mepeHne IMCO/MNMHO Ha noOBEpPXHOCTUM CTaHAApPTHbIX W301ATOPOB (CM. npunoxeHne C) pna  3arpss-
HeHua Tuna A,

unn nsmepeHme 3C N0 TOKY YTEUKM WM MPOBOAMMOCTM Ha CTaHAAPTHbIX W301ATOpax WAM C  MOMOLLbIO
MOHMTOpPUHra (CM. NnpunoxeHve D) gns 3arpsasHeHua tuna B,

nwn  uamepenne TMPMO. TMHMO cobpaHHbIX OTM0XEHMA Mo nokasaHuam YWHIMO (cm. npunoxeHne E)
[ANA 3arpasHeHnii Tunos A nnu B,

- onpejeneHve o6LLero Yicna nepekpbiTUiA N3019TOPOB PA3NNYHON ANNHBI;

- U3MepeHue ToKa YyTeUKN NN NPOBOAMMOCTUN BbIGOPOUHBIX N301SATOPOB.

MpumeyaHne 1 — B [6] ykasaHbl MpYMepPbl OCHOBHbIX PELIEHU MO W3MEpPEeHU0 CTeneHu 3arpsisHeHus B
aKcnayaTauuu.

[ns nepsbiX BbllleyKa3aHHbIX Tpex meTofoB um3aMepeHusa (AMCO. 3C wunm MPMO) He TpebyeTca [oporocrosiee
obopyfoBaHne, N OHU MOTYT ObITb /1ErKO BbINOMHEHbl. MeTogbl namepeHuss IAMNCO/MHO n 3C xapakTepusyloT CTeneHb
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3arpsA3HeHns B aKcrlyataumm cTaH4apTHOro msonatopa. Metog usmepeHus no nokasaHuam YWMHIMO ob6ecneunBaeT nsme-
peHve KonmMuecTBa 3arpsisHEHNs B OKpyxatolleil cpege Bo Bcex criyyasx MHGOPMaUMsi O BO3HUKHOBEHUM AOXAA U YBIaX-
HEeHWsA A0/MKHA 6bITb NONyYeHa OTAENbHO MPU UCMO/b30BaHMN COOTBETCTBYHOLLENO METEOPOIOTMYECKOro 060pyA0BaHMS.

TOYHOCTb BCEX 3TUX METOAOB 3aBUCUT OT YacCTOTbl U3MEPEHUA U A/INTESIbHOCTU U3yvyeHUA TOYHOCTb MOXET OblTb
yBeinyeHa npu ncnosib3oBaHnm KOMoMHaL U n3 aAByx wam 6onee MeToao0B.

MeToZ, OCHOBaHHbI Ha onpefeneHuy O6LEero yucna nepekpbiTuii, TpebyeT [OPOroro ucnbiTateslbHoro o6opyao-
BaHMsl. MoxeT O6blTb MoslydeHa HagexHas MHOopMauusi OT pe3ynbTaToB MUCMbITaHWA WM30MSTOPOB C A/IVHOW, 6/M3KOR K
pacyeTHON U. NepeKkpPbITUSAX, UMEIOLLMX MECTO NPU HanpshXeHUW, 6/IM3KOM K AeNCTBUTENIbHOMY paboyemMy HanpsKeHUIO.

MocnegHne gBa meTofa, TPeOyHLME WCTOYHMK NUTAHUS M CMEeLuasibHY PerMcTpupylollyo annapaTypy, UMerT
NnpevMyLLecTBO B TOM, YTO CTeMeHb 3arpsA3HeHnss MOCTOAHHO KOHTPo/upyeTcs. OHW Moslyunnu passBuTUE [71A OLEHKU po-
CTa YPOBHSI 3arpsi3HEeHWn BO BpemeHU. MIcnonb3ys OMbITHble AaHHble, 3TW MEeToAbl MOryT ObiTb MPUMEHEHbI NS CYXAEHUS
06 ypoBHe 6e30MacHOCTM, Ha KOTOPOM HaxoAWUTCHA CTeneHb 3arpAs3HeHus. Ecnu cteneHb 3arpA3HeHus npesbiwaeT 6e3-
OMnacHbI ypoBEHb, TO cnefyeT Mno3aboTUTbCA O YMCTKE WM30ASTOPOB WM O ApYyrux npodmnakTmyeckmx mepax [aHHble
ABa MeTofa MNO3BONSAKT HanMpsMyk onpefensts MuHMMasibHyo HYAMY, Heo6xoAuMyl ANs UCMbITYEMbIX WU301ATOPOB B
aKcnayaTauuu.

Ecnn n3mepeHuMa npoBOAATCA Ha KOHTPOJSIbHLIX M30/ATOPax, MOXET OblTb OYEHb MOJIE3HBIM BK/IIOUYATL B COCTaB
KOHTPO/IbHbLIX 06pasLoB M30AATOPbI C ApyruMy npodmnsamu pebep M NPOCTPaHCTBEHHbLIM PACMOSIOKEHUEM C LUENbio U3-
YYEHUS MEeXaHW3MOB OT/IOXKEHMS M CaMOOYUCTKM B akcnnyatauuu. [laHHas uHgopmaums 3atem MOXeT WCNofb30BaTbCA
0151 YTOYHEHWs BbIOGOpa COOTBETCTBYHOLLEro Npodunns.

3arpsasHeHns 4acto 6bIBalT CE30HHLIMW W CBA3AHHLIMW C KIMMATUYECKUMU OCOBEHHOCTAMW, cnefoBaTesibHo, ne-
pvog, M3MepeHUs, NO KpaliHein mepe, B O4MH rO4, AO/MKEH YUMTbiBaTb Nt0Oble CE30HHbIE M3MeHeHuss MoryT noTpeboBaTbes
6onee AuTeNbHble NEpUOAbl, YTOObl YYMTbIBATb UCKIKUUTENbHLIE Crlydau 3arpsisHeHus, uaum 4To6bl onpefenvTb o6Llume
TeHAeHUMN. BO3MOXHO, 4TO A8 3acylIMBbIX pPaiOHOB M3MepeHust Heob6xo4VMO NPOBOAUTL, MO KpaiHein mepe, uvepes
Kaxable Tpu roga (cm. n. 9.5.2).

MpumeyaHne 2 — Heo6XOA¥MO YyunTbiBaTb MEPCMEKTUBLI MPOMBILIEHHOTO Pa3BUTKSA, TPAHCMOPTHLIX CeTeil u
T, PekoMeHAyeTcsi noc/ie Takoro pasBuTUA NPOLO/MKMTL KOHTPONMPOBATL CTEMNEHb 3arpsi3HeHUs

8.3 Knaccobl cTeneHun 3arpsasHeHns Ha MecTe akcnayaTauum

B uenax cTaHgaptMsauuM  KOMIMYECTBEHHO onpejenieHbl  crefylowme MATb  KNACCOB,  XapaKTepusytoLmnx
CTeneHb 3arpsA3HeHns B aKCn/lyaTauum — OT OYEHb JSIErKOl A0 OYEHb CU/bHOM:

a — OueHb Nnerkoe 3arpsisHeHue;

b — Nerkoe 3arps3HeHue;

¢ — CpefHee 3arpsisHeHue;

d — CunbHoe 3arps3HeHue;

e — OueHb CuUbHOe 3arps3HeHue.

MpumeuyaHme 1— [aHHble 6yKBEHHbIE KIacCbl HE COOTBETCTBYIOT MpeAblayliyM UMpoBbIM  Knaccam MK/
TT 60815- 1986.

MpumeuyaHme 2 — B [eACTBUTENBHOCTM Nepexof OT OfHOr0 Knacca K [pYromMy OCYLIECTBASIeTCS MOCTEneHHo,
No3ToMy, €C/M WMelTCs pe3ynbTaTbl U3MepeHuii, To Npu OonpeaesieHn pasMeEpOB W30SISTOPOB C/EAYET YuuTbiBaTb He
CTO/IbKO KMAcC CTEMNEeH 3arpsi3HeHus, CKOIbKO peasibHyto BenumHy C33.

Ona 3arpasHeHuidc TMna A Ha pucyHkax 1 uM 2 Kn300paxeHbl AMana3oHbl W3MEHeHWs 3Hadenuii MHO nu
JMNCO, cooTBeTCTBYIOLWNX Kaxaomy knaccy C33, COOTBETCTBEHHO [/ CTaHAapTHbIX TapenbyartbiX W AJIMHHO-
CTEPXHEBbIX W30MSTOPOB. [laHHble 3HAuYeHWs MOlyYyeHbl Ha OCHOBE MOJSIeBbIX W3MEPEHWl, WCCNefoBaHuin  ©
pe3ynbTaTtoB N1abopaTtopHbIX UCAbITAHWA B YCMOBUAX  3arpAsHeHus. 3TO  MakCUMasibHble  3HAYeHusl, KoTopble
MOTyT OblTb HaiAeHbl NpU  perynsapHbiX W3MEepeHusiX, MPOBOAMMbBIX, KakK MWHWMYM, B Te4eHue OfHOro roAa.
OTU  PUCYHKM TMNPUMEHSAIOTCA TOMbKO AN CTaHOAPTHbIX U30MATOPOB C  YYETOM MX Cheumduyeckmx CBOWCTB Ha-
KONEeHNA 3arpsa3HEHW.

Ecnn  wunmeetca BaxHas uWHopMauusa € MecTa  3Kcnjyarauum  uaM  MH@opmauus  HauMOHasIbHOro  Mac-
wraba (Hanpumep, pernoHasibHble KapTbl 3arps3HeHWsi, CBA3a@HHble C  3KCMyaTauMOHHbIMW - JaHHbIMW, U3Me-
pPEHMAMU MNOBEPXHOCTHOM npoBogumoctu, JMCO, MPMNO wu T1.4.), TO cneyudmyeckme knaccbl C33, OTHOCAWMU-
ecs K AaHHol nHchopmaumm, MoryT 6biTb NepeHeceHbl Ha pUCYHkn 1 1 2.

Ona  aKcTpemasibHbIX CTENEeHell 3arpsi3HEHUs B 3aTEMHEHHbIX 30HaX CBEpPXy MNpaBoii CTOPOHbl  PUCYHKOB
1 1 2 1 c npaBoil CTOPOHbI puUCyHKa 3 He MOryT B AasibHeileM Wcnosb3oBaTbCA MpoOCTble npaswna Aas YAo0B-
NeTBOPUTE/NIbHOW OLEHKM XapakTepucTWK 3arpsasHeHuss. Kpome TOro, A1 OYeHb BbICOKMX 3HauveHuin MHO wun co-
OTBETCTBYHOLMM UM 3HayeHnsam IMCO (3aTeMHEHHass 30Ha CBEPXY JIEBOW CTOPOHbI PUCYHKOB 1 u 2) wumetoTcs
OYEHb OrpaHWYeHHble AaHHble. 3TU  30HbI  TpebylT nNoApPOOBHOrO  M3yyeHusi, KOMOUHMPOBAHHbLIX  pelleHuidi  no
BbIOGOPY M30/1ALUM U NANNNATUBHBIX M3MepeHuii (cm. n. 9.5.5).

MpumeyaHne — [N ABYX TWUMOB CTaHAAPTHLIX W30/ISTOPOB [JaHbl OTAE/bHbIE PUCYHKWM, MOCKOSIbKY B OAHUX
M TeX Xe YCMOBUSIX OKpyXatolleli cpeabl OHWM HE HakamnvMBalT OAMHAKOBOE KOMMYECTBO 3arpsisHeHWsi. B obliem cryyae,
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CTaHAapTHbIA  AIMHHOCTEPXHEBOW W30MSITOP Hakan/MBaeT MeHblue 3arps3HeHuil, Yem TapenbyaTblii m3onsTop. OpHa*
KO Heo6XOAUMMO OTMETWUTb, YTO B HEKOTOPbIX YC/OBUSAX ObICTPOrO HAKOMEHWs 3arpsasHeHust (Hampumep, MpUOpeXHble
Oypw, TalihyHbl) KO3(PMUMEHT HAKOMIEHNSA MeXAy ABYMS TUMaMu MOXET ObiTb BPEMEHHO M3MEHEH B MPOTUBOMOJIOXHYIO
CTOPOHY.

Ona 3arpasHeHns Tuna B Ha pucyHke 3 npeacTtaBneHa B3aMMOCBA3b Mexay wusMmepeHusamu 3C3 u knac-
com C33 anst 060Mx TUMOB CTaHAAPTHbIX N30M1STOPOB.

CootBeTcTBME Mexay wusMmepeHuamu YUMHIMO wn knaccom C33 npuMeHUTENbHO K 06OMM  Tunam  3arpss-
HeHuiA A n B npegcTtasneHo B Tabnuyax 3 u 4.

MpuvBefeHHble Ha pucyHkax 1—3 3HayeHns 6asvpyloTCA Ha eCTEeCTBEHHbIX 3arpsA3HeHusX, Hakannvsae-
MbIX Ha CTaHAAPTHbIX U30/19TOPax.

[aHHble 3TWX PUCYHKOB HE [OO/DKHbl  HEMOCPEeACTBEHHO  UCMONb30BATbCA A1 OnpejefieHns  cTeneHel
3arpsAsHeHns  npu  NpoBefeHun  nabopaTopHbIX  WCNbiTaHuiA.  Heobxogumo  BBOAMTHL — MOMPaBKW,  yuuTblBatoLye
pasnuune  Mexzay ecTeCTBEHHbIMW  YC/IOBUSMW  3arpsA3HeHVUs U YC/I0OBUAMW  MpU  N1abopaTopHbIX  UCMbITAHUSX,
Tak Xe Kak 1 ANnsi pas/iMyHbIX TUMNOB U301STOPOB (CM. Npuioxexne F un [1]).

Mepexos ot opHoro knacca C33 K gpyromy nOCTEneHeH, MO3TOMY rpaHWUUbl  MexXay KaxAbiM Kiaccom
C33 Ha pucyHkax 1—3 3aTeMHeHbI (CM. NpuMeYaHne 2 Bbile).

4
KO wricw:
1 Q—MM;GMM“
Jeot pracyce e B! —
ATt
SCONRICHSTECH AN
HONOCPEOCT B8 N0
COPEIAN BN CTaN
MOTTA M N FON
R0 OPITOLImM: X
0P TERRAX
01
0,01 |
0.001 0.01 0.1 3NCO mricm? 1

PucyHok 1 — OnpepgeneHne obnacteil knaccoB CTeENeHN 3arpas3HeHns B akcnayaTauum (C33) Tuna A no 3aBnCMMOCTAM
NMOTHOCTM HEPACTBOPMMbIX ocaxaeHwuii (MHO) oT 3KBUBa/IEHTHOI N/IOTHOCTY COMEBbIX OTM0XeHWI (AMCO) ans cTaH-
[apTHOrO TapenbyaTtoro nsonsaropa

0O603HavyeHuss E1—E7 cooTBeTCTBYIOT NpuMepam, ykasaHHbIM B Tabnuue 5

4

NHO mricm?®

Npeaynpexasune:

3T0T PHOYNOK DO

ROMEN

neRoNLsORITLAA MY | 4
ROROCPIALTRENGID
ONPONINGEAN CTRRSMI
AMPAINSUNS BPH
AaSOpATOpANIX
HCRMTINIAX

OrpamyeHHbLe DaNHbIe

0.1

e .
3 - O'WHb NeCxoe

- &
0,01

0,001 0,01 0.1 3NCOmrfemz 1

PrcyHok 2 — OnpegeneHve obnacteil KnaccoB CTENeHN 3arpsasHeHuns B akcnayaTauum (C33) Tuna A no 3aByCMMOCTAM
NI0THOCTM HEpPaCcTBOPMMbIX ocaxaeHwuii (MHO) oT 3KBMBasIEHTHOI NIOTHOCTY COMEBLIX OTN0XeHW (AMCO) gns cTau-
[apTHOro A/IMHHOCTEPXHEBOTrO U3onsaTopa

O603HavyeHnss E1 — E7 cOOTBETCTBYIOT NpYMepam, ykasaHHbIM B Tabnvue 5
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MNpenynpexaeHvie: ATOT PUCYHOK He AO0HKeH
NCMNo/b30BaThCA [/19 HENOCPEACTBEHHOIO onpeAeneHns
CTeseT 3arpsi3HeHUst Npu 1a6opaTopHbIX UCTbITAHUAX

OueHb nerkoe Nerkoe 1 CpegHee 1 CunbHoe OueHb cunbHOEe

® 1|
0

[m] "

=

1 10 100 ackr/m3

PrcyHok 3 — B3aumocBsasb mexay nsmepeHnsammu 3C tuna B n knaccom C33
L5 060MX TUMOB CTaHAAPTHBIX M30/1ATOPOB /TN MOHUTOPUHTA

Tabnuua 3 — lMNokasaresb 3arpA3HeHnst No AaHHbIM YCTPOCTBA 4151 U3MEPEHUS HANPaBEHHbIX MbI/IEBLIX OTI0XEHWI
Nno OTHOLUEHUIO K knaccy C33

Mokaszartenb 3arpsA3HeHna no gaHHbIM yCTpOVICTBa ANA U3SMepeHnsa HanpaB/IeHHbIX
nblfeBbIX OT/I0XeHWN. (M3 (MKCM/cm)
(BblﬁepeTe camMmoe BbICOKOe 3Haqu|/|e)9 Knacc cteneHun 3arpAa3HeHnsa Ha mecte
aKcnyaraunmn
Cpe,qHFIFI MecAYHas Be/indnHa 3a MakcumanbHan MmecsayHas BesinymHa 3a
60nee yem 1 ropg, 6onee yem 1 ropg,
<25 <50 a QOueHb ferkoe
ot 250075 ot 50 go 175 b Nerkoe
oT 76 o 200 ot 176 go 500 c CpepHee
ot 201 go 350 ot 501 po 850 d CunbHoe
>350 >850 e OueHb cubHoe

a — ECMM AaHHble O Mnorofe Ha MecTe 3KCM/yaTauuu HaxofsTcs Moj, COMHEHVWEM, TO NokasaTtesb 3arpsi3HeHust
Mo AaHHbLIM YCTPOCTBA ANSi M3MEPEHUs1 Hanpas/ieHHbIX MbIIEBbIX OT/IOKEHUI MOXeT 6biTb 3afaH C y4eToM KIaumaTu-
UECKOro BAUAHNUSA —CM. Npuioxexue E

Tabnuua 4 — MNMonpaskX Ha KNacc CTeNeHN 3arpsa3HeHns Ha MecTe aKCnyaTaumm B 3aBMCMMOCTH OT ypoBHSA HO no
AaHHbIM ynHNo

M3MepeHns HepacTBOPUMbIX OT/IOXEHUIA (HO) yCTpOCTBOM 4711 USMEPEHUS
HanpaB/ieHHbIX MblIEBbIX OT/IOXKEHUT (rpaMMbl)
(BbIGEpPETE CAMOE BbICOKOE 3HAUEHNE) MonpasKu Ha K/1acc CTeneHu 3arpsisHeHuns

B aKcnayataumu
Cpe,qHFIFI MecAYHaaA Be/iMynHa 3a MakcrumManbHas MmecsyHas BesinymHa
6onee yem 1 rog, 3a 6o0nee yem 1 rog,
<0.5 <15 Het
010.5001,0 or15m0025 YBenuyeHve Ha oauvH knacc
>1.0 >2,5 YBenuyeHve Ha oauH UNK ABa Kiacca v pac-
cmoTtpeTb— (cm. n. 9.5.5)

B Tabnumue 5 NS Kakaoro YpoBHS 3arpsisHeHust NpuBeAeHb! Npyumeps! NpUGIn3NTENbLHOTO ONUCaHNS He
KOTOPbIX TUMUYHbIX BApPMAHTOB COOTBETCTBYHOLLIEV OKpYyXatoLLeii cpefbl.
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Tabnuua 5 — Tunosble NpMMepbl OKpYXaroLLein cpeabl

Mpumep OnncaHve TUMWYHBIX YCNOBWI OKpyXXatoLeli cpebl

El - 50 KM2 OT MOPS, NYCTbIHU UK CYLUN

-10 KM OT UCKYCCTBEHHbIX UCTOYHUKOB 3arpsiaHeHuns®

B npegenax 601ee KOPOTKOro pacCTOAHWSA, YeM yKa3aHHbIe BbILLE UCTOYHUKN 3arpA3HEHUS], HO
- FOCNOACTBYIOLLMIA BETEP HENOCPEACTBEHHO HE OT 3TUX MCTOYHUKOB 3arpsA3HEHNA

- n/nnu perynsipHoe exemMecsyHoe OuunLLEeHe AOXAEM

E2 10-50 kM2 OT MOps, MYCTbIHX UK CYLLIN

5-10 KM OT MCKYCCTBEHHbIX NICTOYHWKOB 3arpsa3HeHns*

B npegenax 60/1ee KOPOTKOro paccTosAHMA, YeM yka3aHo B E1 OT MCTOYHMKOB 3arpsA3HEHUs], HO:
- FOCMOACTBYIOLLWI BETEp HENOCPEeACTBEHHO He OT 3TUX UCTOYHMKOB 3arpsA3HeHns

- n/nnun perynspHoe exemMecsyHoe oUuLLEeHe AOXAEM

E3 3-10 KM® OT MOpSA, NYCTbIHW WX CYLLN

1-5 KM OT UCKYCCTBEHHbIX UCTOYHUKOB 3arpA3HeHna**

B npepgenax 6051ee KOPOTKOro pacCTOSAHUSA, YEM YKa3aHHbIe BbIlLe NCTOUYHUKN 3arpsa3HeHns], Ho:
- TOCMOACTBYOLW M BETEP HEMOCPEACTBEHHO HE OT 3TUX NCTOUYHMKOB 3arpsA3HEHNS

- Uiunu perynsapHoe exeMecsyHoe oYnLLeHne SOXAEM

E4 [Janblue ot NICTOYHUKOB 3arpsA3HeHuns, 4em ykasaHo B E3, HO:

-ryCTOli TymMaH (W1 MOpOCALLMIA A0X/Ab) YACTO BO3HMKAET MOC/e A/IMTENbHOro (HECKOJIbKO Hedenb Uin
MeCcsILieB) CyXOro Ce30Ha HaKoMIeHUs 3arps3HeHuit

- n/Mny BO3HWKAET CU/bHBIV A0XAb BbICOKO NPOBOAMMOCTHN

- eC/I1 UMeeTCs BbICOKMI1 ypoBeHb MHO mexay 5 n 10-kpaTHoit BennumHoi ot IMCO

E5 B npegenax 3 kKM® oT MOps, NYCTbIHX UK CYLIN
B npegenax 1 KM OT MCKYCCTBEHHbIX MICTOYHUKOB 3arpsi3HeHns*

E6 C 60/1bLUNM pacCTOSHUEM OT UCTOYHUKOB 3arpsi3HeHUs], YeM ykasaHo B E5, Ho:

-ryCTOi TymaH (W1 MOpOCALLMIA A0XAb) YACTO BO3HMKAET MOC/1e A/IMTENIbHOro (HECKO/IbKO HedeNb Uin
MecsILeB) CyXOro ce30Ha HaKoMnIeHus 3arps3HeHuit

- W/ BO3HUKAET CU/bHbIV JOXAb BbICOKOW MPOBOANMOCTY

- €C/In NMeeTcs BbICOKUA ypoBeHb MHO mexay 5 n 10-kpaTHoi BenuuunHoli ot ANMCO

E7 B npegenax Toro e paccTosiHUSi OT UCTOUHUKOB 3arpsi3HEHNS, Kak ONpPeAeseHo A/ «CUSbHbIX» 061acTeit
- HEMOCPEACTBEHHO NOABEPXXEHO BO3AENCTBII0 MOPCKMX GPbI3T 1 F'YCTOrO CO/ISIHOrO TyMaHa

- HENocpeACTBEHHO NOABEPKEHO BO3AENCTBIIO 3arpsA3HSIOLLMX BELLECTB C BbICOKOW NPOBOAMMOCTbLIO, Lie-
MEHTHOIA NbI/IN C BbICOKOW MIOTHOCTbLIO M YacTbiM YB/TAXHEHWEM NPY TyMaHe UM MOPOCSILLEM A0XAE

- 061acTy NYCTbIHK C GLICTPLIM CKOMIEHMEM NEcKa 1 COMU, U PErynsapHoi KoHaeHcauuel

a — cTeneHb 3arpsA3HEHNSE — OUYEHb IETKOE;
b — cTeneHb 3arpsi3HeHnst — f1erkoe:
¢ — cTeneHb 3arpsisHeHnst — cpegHee.

MepeyeHb TUMOB OKpyXalollein cpefpl HEMOSHbIA W MPeanoyvTUTEeNbHO, YTOObl TOMBbKO OfHW 3TW onuca-
HMA He NCNOJb30BaNINCL AJ15 ONpPefe/ieHNs CTENEHN 3arpsA3HEHNA Ha MecTe aKCrnyaTauun.

MpuBefdeHHble B Tabnuue 5 npumepbl E1—E2 npeactaBneHsl Ha pucyHkax 1, 2 u 3 gns wunawocTpauum
TUNWYHBIX  ypoBHelt C33. HekoTopble XapakTepucTukM  U30MATopa, Hanpumep, ero  nNpoduab,  3HaAYUTENbHO
B/IMAIOT Ha KOMWYECTBO 3arpsA3HEHWs, HaKOM/IEHHOTO Ha camMux W30NsATopax; MO3TOMY 3TW  TUMUYHbIE  BENNYU-
Hbl MPUMEHNMbI TOSIbKO AJ151 CTaHAAPTHLIX TapebyaTbiX U A/IMHHOCTEPXXHEBbLIX N301STOPOB.

9 BbIGOp n30158UMN 1 onpeaesieHne ee pa3MepoB

9.1 O6uee onvcaHne npowecca Bbibopa

O6wwit nmpouecc Bblbopa M30MAUMM M ONpefesieHVe ee pasMepoB MOXeT ObiTb NpeAcTaBneH Chefyo-
LM 06pas3om:

- onpefeneHue COOTBETCTBYyIOWEro nogxoda 1, 2 u 3 B 3aBUCMMOCTM OT WMEILIMXCSH 3HaHWUM, BpEMEH-
HbIX 3aTpaT 1 PECYPCOB;
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- cbop HeobXOAMMbIX WCXOAHbIX [AAHHbIX, OCOOEHHO [AaHHbIX O TUMax WCTOYHWUKOB 3Heprnn (NepemMeHHo-
O WM NOCTOSIHHOTO TOKA), O HaMPSHXKeHWUN CUCTEMbI, O BUAAX U30MALMK (IUHEHas, OnopHas, BBOAbI U T.4.);

- cbop HeobOXoAUMbIX [JaHHbIX 06 OKpyxatuleld cpefe, OCOOEHHO O CTeMeHu 3arpsA3HeHns Ha MecTe 3KC-
nayaTauuu, Knacce cTteneHu arpsasHeHus.

Ha 370 cTagMum npoeKkTMpoBaHuUA MOXeT O6biTb caenaH npeaBapuTenbHbili BbIGOP BO3MOXHbLIX —BapuaH-
TOB MCMOJIHEHUA N30NSITOPOB, MPUrOAHLIX AN NPUMEHEHUST B AaHHOI okpyxatolein cpege (cM. n. 9.2—9.4):

- onpepeneHne 6asMCHO/ HOPMWPOBAHHOM YAENbHOW [ANWHBI NYTU YTeukn A7 TUMOB WM MaTepuanoB U30-
naTopa, /M60 MNpU  MCNOSb30BaHWM yKasaHWil B COOTBETCTBYHOLMX 4acTax 2 u ganee B M3K 60815, nmbo no
JaHHbIM  OMbiTa 3KCnayataumnm mMbo no pesynbTaTaMm NabopaTopHbIX WCCNefoBaHUi B Clyyae UCNONb30BaHUsA
nogxoga 1,

- KOppekTupoBka npu Heobxogumoctn BHYAMY ¢ NOMOWbLI NOMpPaBOYHbIX  KOI(ULMEHTOB, 3aBUCS-
LMX OT pa3mepa, Npouns, opueHTauum 1 T.4. paccMaTpnuBaeMoro U3onsaTopa;

- npoBepka BO3MOXHOCTM paccMaTpyBaemoro u30nsTopa oTBevaTb Tpe6GoBaHWAM  ApYroii  cucTeMbl 1
NIVHUM  3neKTponepejayn, YykasaHHbIM B Tabnuue 2 (& WMEHHO: onpejesieHHass reoMeTpus W MNPOCTPaHCTBEH-
HOe pacnonoxeHue, pasMepbl, 3KOHOMUYeckue (DakTopbl), W3MEHEHWEe pelleHns Wi TpeboBaHui, ecnu  HeT
noaxoAsLuero BapnaHTa;

- npoBepka pasMepoB M30/1ATOpa B C/lydyae WUCMOMb30BaHWA Mofxoda 2 C MOMOLBI0 /1abopaTopHbIX UC-
nblTaHuii (CM. NpunoXxexue E).

MpumeyaHne — CreuvanbHble PYKOBOACTBA [/19 KaXAOro W3 YyKa3aHHbIX Bbllle TUMOB W30/IATOPOB [aHbl B
COOTBETCTBYHOLMX YacTax 2 1 ganee B MOK 60815.

9.2 O6LLee pyKOBOACTBO MO BbIGOPY MaTepuana

B uenom BbIGOp MaTepuana u30M1ATOpPa MOXET OblTb MPOAMKTOBAH OrpaHUYeHusiMu, 3afaBaembiMU  OKpY-
Xawwelh cpegoli unu  cuctemoii. C  Apyroil CTOPOHbI, BbIGOp MaTepuasia u30NATopa MOXET OblTb NPOAUKTOBAH
TOMIbKO  MOSIMTUKON  MOTpebuTens WU ero  3KOHOMUYECKUMU  COOBpaxeHusamW.  TpaguLMOHHBIMK  MaTepuanamu,
MCMONb3yeMbIMU B KauyecTBe BHeELIHel wu3onduun, sBnswTcs capdop u  cTekno. AnbTepHaTuBOl 3TWM  Bapu-
aHTam  fBNAKTCA  NOMMEPbI, KOTOPble  WCNOMb3YKTCA  ANA  WU3rOTOBMEHUS  W30/ATOPOB,  BbINOSIHEHHLIX /NGO
LennkoM K3 OJHOPOAHOTO MaTepuasia, NnMb60 B KayecTBe 3alWMTHOW 06OMOYKM, HACAXEHHOW Ha CTEeK/10BO-
NIOKOHHOE  OCHOBaHue. PasnuuHble Npouanm U TEXHONOrUW, WCNOMb3yeMble NPU  WU3rOTOBAEHUM  MONMMEPHbIX
mMaTtepvasioB U M30/1ATOPOB, CMNOCOGCTBYIOT TOMY, 4YTO paspsfgHble XapaKTEPUCTUKM Takux W30NATOPOB He 06#-
3aTeNlbHO OyayT TakMMKU Xe, Kak Yy TpaguuMOHHbIX u3onatopoB. B MOK/TT 60815-2 u3noxeH npouecc Bblibopa
N onpegeneHve pasvepoB W30/ATOPOB, BbIMOJSIHEHHbIX W3  TPaAMUMOHHbIX MaTtepuasioB. B M3K/TT 60815-3
npeactasfieHbl MonvMepHble u3oNATopbl. CM. Takke ccbulku [2], [3] ana 6onee nogpo6HOro onucaHws pesysb-
TatoB pab6otbl CUMP3 no 3Toii Teme u ccbiaku [7], [8] A8 wHdopmauuy MO NOAMMEPHLIM MaTepuasiam n  ux
CMa4MBaemocCTu.

MpumeyaHne —B panbHEMWNX 3SKBMBANIEHTHbIX 4acTax MOK/TT 60815 paccmaTpvBatoTCs CUCTEMbI  NOCTO-
SAAHHOIO TOKa.

9.3 O6Liee pykoBOACTBO MO BbI6OPY Npodunns pebep n3onsaTopos

PasnuuHble TUMbl W30NATOPOB U A@Xe OpUEHTAUMM OMHOTO M TOr0 Xe Tuna u3onsTopa MOryT XapakTe-
pu30BaTbCA Pa3/IMUHLIMK  YPOBHAMM HAKOM/IEHHbIX 3arpsi3HeHuit npu paboTe B OAHOM W TOW XXe oKpyxatolleii
cpege. CnefyeT OTMETUTb, UYTO pPas3nuus B MPUPOAE 3arpsisHSIOWEro BELECTBA MOTYyT MNPUBOAWTL K TOMY, 4YTO
HekoTopble hopMbl  M30/1TOpa  OKasbiBalOTCA 6Gonee  3dEKTUBHbIMK, 4YeM Apyrme. KpaTkoe pyKOBOACTBO MO
BbIGOPY NpOUNs K30MsATopa CocToUT B crneayollem. CrieayeT UMETb B BUAy, 4YTO MUHUMA/bHAsi WM Makcu-
MasibHasi MofHas  A/iHa  W30MsiUMK  SIBNISIETCS  BaXHbIM  MapamMeTpoM, Hanpumep, ANsS  KOOPAWHAUMU  U30M1SILMK
AW  BbICOTbI OMopbl. B Tabnuue 6 nNpeAcTaBfieHbl OCHOBHblE XapakTEPUCTUMKM KaKAOro Tuna npocuns  U3o-
nsiTopa.

Bonee  Mogpo6HYld  MHGOpMauMlo Mo NPOCOUIsSM  U30MATOPOB  CM. B COOTBETCTBYIOLMX  uacTsX
M3K 60815.
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Tabnvua 6 — Tunosble NPOUIN N30ATOPOB Y X OCHOBHbIE XapakTepPUCTUKN

Tun npodmns
CTaHgapTHble npognan

CtaHpapTHble npodwnm  3dhheKkTMBHbI AN
1CNonb30BaHWsl B palioHax CO CTeneHbk 3a-
TPA3HEHMS OT «Q4YeHb JIerkoW» [0 «CpefHei»,
roe He TpebyeTcs oveHb 6osblias AnvHA MyTu
yTEUKU, UM a3poauHaMUYecknii npodnsib

A3pognHamMmyeckne Uan oTKpbITble I'IpOdJI/IJ'IVI

A3poguHaMUyeckne WM OTKpbITble Mpochuam
OKa3blBAlOTCA Havbosiee NPUrogHbIMU AN1a pa-
60Tbl B MYyCTbIHAX, FA4e 3arps3HeHne BbIHOCUTCS
Ha M30/1ATOP BETPOM, B CU/IbHO 3arpsA3HEHHbIX
NPOMBILLNEHHBLIX 061aCTAX UM B NPUOPEXHBIX
30HaX, B KOTOPbIX M30/STOPbl HEMOCPEeACTBEH-
HO He MoJBepralTCcs COMeHbIM Gpbidram. ITOT
TMn npodhnnst 0Co6eHHO 3dhhekTBEH B 06Na-
CTSIX, KOTOpble XapaKTepusylTcs AUTeNbHbI-
MU cyxumu nepuogamun. OTKpbITble NPOgUIN
MUMET XOpOoLUMe CBOWCTBA CaMOOYULLEHNS W
TakkKe MOryT ObITb IETKO OYMLLEHBI NPU 06CNY-
XMBaHWUM

MpoTUBOTYMaHHbIE Npodunn

Mcnonb3oBaHue NPOTUBOTYMaHHbIX Npodouneii
C KpYTbiMM pebpamu Uau pasBUTbIMKU pebpamu
Ha HWXHE NoBEpXHOCTU HanGosiee NPUrofHbI-
MU Ans paboTbl B 06/1aCTAX, rAe WU30NATopbl
noABepraioTcs BO3AENCTBUIO CONEHOMO TyMma-
Ha. 6pbl3ramM COMIEHOW BOAblI, WM APYrUM 3a-
TPA3HEHNSIM.  HAXOAALMMCS B PaCTBOPEHHOM
COCTOAHUM

3T nNpochmnn TaKke MOryT 6biTb 3PEKTVBHBI
B 00M1acTAX C OCaXAeHVWeM 3arpsi3HeHuid, co-
Jepxalumx MuUKpoyacTulbl MeLJ/IEHHO PacTBO-
pUMBbIX CONe.

TapenibyaTtble U30M1ATOPbI CTepXHeBble N30/SATOPbI

3 zé
CraHfapTHble Tapesbyatble
N301ATOPbI

CTtaHaapTHbIA thapdopoBsblii Npo-
b, ANMHHOCTEPXHEBbIE N30-
NATOPbI, NOACTAHLMOHHbIE W30N5-
TOPbI. MOSIblE U30NSATOPbI

.

MonmMmepHble  A/IMHHOCTEPXKHEBbIE
U30NSITOPbI, NOACTaHUMOHHbIE U30-
NATOPbI, NOJIble N30/IATOPSI

§
dapdopoBble  ASIMHHOCTEPXHE-

Bble W30/1ATOPbI, NoACTaHUWOHHbIE
N301ATOPbI, NOJ1bIe NU30NATOPLI

2

®apdopoBble  A/IMHHOCTEPXHE-
Bble M30M1ATOPbl C KPYTbIMU pe-
6pamu, NoACTaHLMOHHbIe, NoJible

N3oNATOPH
é

MonumepHble
Bble WN30/1ATOPbI
6pamu, NoACTaHUMOHHbIE,
N30NATOPbI

A3poanHaMUyeckne ANCKoBble
U30M1ATOPbI

MPOTUBOTYMaHHble  [MCKOBblE
U30M1ATOPbI C KPYTbIMU pedpamu

[JVCKOBblE M30M1ATOPLI C pasBu-
TbIMU peépamy Ha HWXHER no-
BEPXHOCTU [ONMHHOCTEpXHE-
C KpyTbiMU pe-

nosnble
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OkoHyYaHve Tabnuubl 6
Tun npoduns

OTn npodmnn Takke MOryT ObiTb 3heKTMBHbI
B 06/1acTaAX C HU3KMM 3Ha4veHue MHO u copep-
XaHWEeM Me/1IEHHO PacTBOPUMbIX CONel

Mpodhunb ¢ NepeMeHHbIM BblieToM pebpa

MepemeHHbIiA BbINeT pebpa, B OCHOBHOM, Npu-
rOAEeH AN Bcex npochmnent, XoTa Ans n3onsaTo-
poB C KPyTbIMW pebpamyn OH MeHee MpUEMIEM.
Takoii npochunb NO3BONSIET YBENUUUTH AJINHY
nyTM yTeYKW Ha efuHuLy AavHbl 6e3 yuiepba
AN XapakTepucTuK Mpyu CUNbHOM AOXAe Wan
obnepeHeHnN.

34ech Takke 0GecneunBaloTCs npeuMyllecTsa
OTKPLITLIX Npochuneit

OnekTpoTexHuyeckas bubnuorteka Elec.ru

Tapenbyatble N30NATOPbLI CTepXHeBble U30/1ATOPbI

Pa3BuTble pe6pa Ha MoSIMMEpPHbIX
[ONMHHOCTEPXXHEBBLIX — U30/1ATOpaXx,
NOACTaHUMOHHBIX, MNOMbIX W30/Ss-
Topax

%

N

Passutble pebpa Ha ¢papdopo-
BbIX [A/IMHHOCTEPXHEEBIX W30/5-
TOopax. MOACTAHUMOHHbIX, MOJbIX
nsonaTopax

[nckoBble n3onatopesl ¢ nepe-

MEHHBIM BbIIETOM pe6pa ®aptopoBble ASTMHHOCTEPXHE-

Bbl€ N30/1ATOPbI, NOACTaHUNOHHbIE
N30/1ATOPbI, NOJ1ble U30NATOPLI

MonnmepHble OMMHHOCTEPXKHE-
Bbl€ N30N1ATOPLI, NOACTAHLUWNOHHbIE
N301ATOPLI, NOJSIble N30NATOPLI

9.4 Coo6paxeHusi Mo BbIGOPY A/IMHBLI NYTU YTEUKN U ASIMHBI N30/19TOpa

BbiGOp M30M1STOPOB M UX XapaKTepucTUK UCXofAd U3 paboTbl B YCMNOBUSX 3arpsi3HEHWsl, O4YeHb 4acTo
BbIPQXAETCA TOMbKO B OUEHKE [A/IMHbI MyTU YTEUKM, HEeoOXOAMMOW [ANs HafeXHoW paboTbl M30MAUMM MPU  AaH-
HOM HanpsbkeHun ceTu. IDTO MOXET TNpPUBECTU K CPaBHEHUI WU30/MSTOPOB 4Yepe3 OTHOLUEHWE Heo6XoAMMOi

LNHBI
onpeaeneHns paspsigHO  XapaKTepuUcTUKu,

16

nyTM YyTeUKM K eAuHMUEe HanpsbkeHusi. OfHako WUCMofb30BaHWe OfHOM NulWb  AMHBI

He yuuTbiBass [Apyrme akTopsl,

nyTM yTeuku, Ans

KOTOpble 3aBUCAT OT [AJIMHbI NYyTU
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yTeUkKM Ha eguHuLy A/MHbI  U30N8TOpa, HefocTaTouyHo. Hanpumep, rupnsHga CcTaHZapTHbIX TapenbyaTbiX  M30-
NATOPOB CO CTPOUTENbHOM BbICOTOW 146 MM MOXET WUMETb MOXOXYK rpA3epaspsgHylo  XapakTepucTuky, Kak W
9KBMBA/IEHTHASA T[MpAsHAA W30MATOPOB TOM XXe [AAWHbI € 6oNblueid ANMHOW NyTM YTEYKM u3onsaTopa CTpouTesb-
HOli BbicOTOW 170 MM 3a CYeT YBE/IMYEHHOTO 4YMCfa W30NSTOPOB B NEpBOi  rMpnsHge. 37O  06CTOSATENLCTBO
HeobXxoAMMO yuuTbiBaTb NpU  BbIGOpE W30/ATOPOB, OCOGEHHO B Cryyasix, Korga ecTb Hebosnblume orpaHu4yeHus
noA/iMHe n3onsaTtopa.

HanpoTuB, ec/nnM OCHOBHblE OFPaHWYEeHUs KacalwTcH [/IMHbI  M30/1ATOpa WAM  €ro  BbICOTbl, TO YBENWYEHWe
OMHBL  NYTW  yTEYKU NpY  UMEILLEMCA W30MAUMOHHOM pPacCTOSHUM He MOXEeT JaTb MOMHOTO  YAYYLIEHUS OXW-
[aemoli  xapakTepucTuku, 6narogaps  YMEHbLUEHWHO  3(hIEeKTUBHOCTM  geicTBus  npodhmnsa. A8 NOAMMEPHbIX
MaTepuanoB Takoe yBENWYEHWe ANIMHbI  NyTW  YTEeYKM WM  YMEHbLUEHWE MEXPebepHOro  paccTOsHUSA  MOXEeT
NPUBECTYU K yCUNeHuto addpekTa cTapeHus.

9.5 CoobpaxeHnsi  OTHOCUTENIbHO  0COGbIX WAU  CneuucMuecknx CcnyvyaeB MPUMEHEHUS  Wan
0COBEHHOCTEN OKpyXXatoLelt cpeapl

9.5.1 Tllonbie n3onatopsbl

MonvmepHble © apcopoBble NOACTAHUMOHHbIE W30NATOPbl  UCMOMNL3YIOTCA B KayecTBE OMOPHbIX M30MS-
LMOHHBbIX KOHCTPYKUWIA, BBOJOB M BXOAAT B COCTaB annaparoB. Hampumep, OHM WCNOMb3YKTCA Kak W30/5SLMOH-
Hble MOKPbIWKXA KOHAEHCATOPOB, paspsAHUKOB, [AyroracuteslbHbIX KamMep W OMOPHOW  M30MAUMM  BblKIOUaTenei,
KOHUEBbIX pa3feniok Kabens, npoxXoAHbIX W  TPaHCHOPMATOPHLIX BBOAOB, W3MEPUTENIbHBIX  TpaHCOPMAaTOpPOB
1 APYTUX U3mMepuTenbHbIX YCTPOMCTB.

IpsA3epaspafHble  XapaKTepuUCTUKM  NOJbIX  WU30MATOPOB  3aBUCAT He TOMbKO OT WX Npodouns, [L/MHBI NyTU
yTeukn u guametpa, HO W OT PaBHOMEPHOCTW pacnpefeneHvus HanpskeHns BAOMAb wu3onaumu. [Byms napame-
Tpamu, KOTOpble BMAIOT Ha pacnpefenieHne HanpshkeHus, SABAAIOTCA BHYTPEHHWE W BHELUHWE KOMMOHEHTbI U
HEPaBHOMEPHOCTb YyBNaxHeHnss (cM. n. n. 9.5.1.1 u 9.5.1.2). lMoatomy cnegyet OCTOPOXHO MOAXOAUTb K NpO-
€KTUPOBaHMID  M30M15LUMKN, OCOBGEHHO AN pPalioHOB C HU3KMM YPOBHEM CTENEeHU 3arpsasHeHus, korga addhexT
HepaBHOMEPHOCTM CTaHOBUTCA 6oniee  KPUTUYECKUM, UTO MOXET TMNPUMBECTU K CHWKEHWIO 3M1EeKTPUYECKOn npou-
HOCTU U30MALMMN 1 YBESIMYEHUIO PUCKA ee NepeKpbITUS

9.5.1.1 BHYTpPEHHMNE N BHELUHNE KOMMOHEHTbI

Hanuume npoBOAOB, 3KpaHHOW apmaTtypbl BHYTPU WM BHE MOMOTO MW30/STOPa, MOXET 3HAuMTeNbHO BU-
ATb Ha 9MeKTpUYeckne XapakTepuUCTUKM KOHCTPYKUMM. W3BECTHO, 4TO NpU  WMMNYNbCHbIX BO3AENCTBUAX B CYyXOM
COCTOSIHUM U NOA, [OOXAEM paspsfHble XapakTepuCTUKM MOMbIX W30NSATOPOB  OT/IMYAKOTCA OT  COOTBETCTBYHOLLUMX
XapakTepucTuK  MNOSIHOCTbIO  YKOMMMEKTOBAHHbIX  BHYTPEHHUMW W BHELWHWMW  KOMMOHEHTaMW  KOHCTPYKUMWRA,  CO-
6paHHbIX Ha 6asze Tex xe MNoMblX W30NATOpPoB. [loxoxue pasnuuus  Mexagy paspsagHbIMY  XapakTepucTukamu
OBYX YNOMSHYTbIX KOHCTPYKUMIA CyllecTBYeT M Npu  UCMbITaHUW B YCNOBUAX 3arpsasHeHns. DddekT HepasBHO-
MEPHOCTW pacnpefeneHns HanpsbkeHus Haubonee ApKO NPosBAsSeTCA nNpu  60nee  HU3KUX  YPOBHSAX — 3arpsisHe-
HMa (ANCO — ot 0,01 go 0,03 mr/cm2), nockonbky 6osiee cnabble akTMBHbIE TOKM YTEUKM He MOryT B MOJIHOW
Mepe  KOMNEHCMpOBaTb,  KOPPEKTMPOBaTb WM  3HAYMTE/IbHO  UCMPaBNsATb  HEPaBHOMEPHOCTb  pacnpefeneHus
HanpsKeHus.

Mpu 60nee BbICOKUX YPOBHAX 3arpA3HEHUss TOKW YTEeUKM CTaHOBATCA AOMUHUPYOLWMMMK, 4YTO NPUBOAUT K
CHWKEHVIO BWAHWA HEpPaBHOMEPHOCTW pacnpefeneHus HanpshkeHus. 3ToT  adhdpekT Habnwpancs BO  Bpems
npoBefeHnss NabopaTtopHbIX UCMbITaHWA. [MonyyeHHble MNpu  3TOM  [aHHble CBUAETENbCTBYIOT O 6/1M30CTM  pe-
3yNbTaToOB WCNbITAHU/A MONbIX W30AATOPOB M TeX XEe W30/1ATOPOB, YKOMM/IEKTOBAHHbLIX BHYTPEHHMMU W BHeLU-
H/AMW  KOMMOHEeHTamu. Hawnyuywme xapakTepucTuku (BbICOKOE paspsafgHOe HanpskeHue W Masblii - puck  nepe-
KpbITUSI) B LENOM MOMy4YeHbl AN  KOHCTPYKUMM C paBHOMEPHbIM OCEBbIM WM  paguanbHblM  pacnpefeneHnemM
HanpsbkeHusi, Takoil, Hanpumep, Kak KOHCTPYKUMS C €MKOCTHbIM —pacnpegenieHnemM HanpsbkeHusi.  KOHCTpykuus
n30NATOpa, B KOTOPOM B MNepBYl ovepedb o0b6ecneynMBaeTCs BblpaBHMBAHWE pacnpefenieHns  HanpskeHus, w
3aTeM  yuuTblBAlOTCA  BHYTPEHHME  B3aMMOCBSI3aHHble  KOMMOHEHTbl,  C/lefoBaTe/lbHO,  ABASETCA  npevmylle-
CTBEHHOIA.

9.5.1.2 HepaBHOMEpPHOE YBNaXxHEeHNe 1 3arpssHeHne

3awmTta OT [0XAA C MOMOLWbI CTPOEHWA WAM  [PYrMX KOHCTPYKUMIA MOXEeT NpUBECTU K HepaBHOMEpPHOMY
YBN@KHEHWIO BBOLOB WM  U30MALMOHHBIX MOKPbIWEK. B HEKOTOpbIX MNOMOXEHUAX BBOAOB WX paboyas Temne-
paTypa MOXEeT nNpMBECTM K HEPaBHOMEPHOMY YBMAXHEHUIO  W30MSLUMOHHON  MOKPbLIWKW  BCMeACTBME  MPOCTOro
BbiCylUMBaHusA. Kpome TOoro, HepaBHOMEpPHOE 3arpsi3HEHWE MOXET BO3HWKHYTb B  €CTEeCTBEHHbIX  YCOBUAX.
Moatomy paxe npu 6onee BbICOKUX YPOBHAX 3arpsA3HeHWs KOMMEeHcauus BAWSHUS HEepaBHOMEPHOro pacnpe-
JeneHnss HanpshkeHUsa MOXeT OblTb He Tak 3ddeKkTMBHa A1 annapaTtoB, Kak /11 TOPU30HTa/IbHbIX MNPOXOAHbIX
BBOJOB.
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9.5.2 3acyLwwnvBble paioHbl

Mpn BbIGOpE M30MATOPOB W ONpefeneHnn ux pasMepoB [A78 3acCylWNMBbIX PalioHOB BO3HUKAKOT — onpe-
OeneHHble TpyAHOCTW. [/iMTenbHble nepuofbl 3acyXv MOTYT TMPUMBECTU K 3KCTpeMasibHbIM  ypoBHAM 3MNCO un
MHO, paxe B palioHax, He Haxo4sAWMXcs 8 HenocpeacTBEHHOW 65mM30cT K Gepery. 3TO MNPOUCXOAUT  UK3-3a
TOrO, YTO OKPYXaKLUii NeCOK MMeeT BbICOKOE COAepXaHne CoNun.

Vicnonb3oBaHne  a3poavHaMUYECKMX — «CaMOOUMLLAKWMXCA»  Mpoduneil  M307ATOPOB  MOXET  YMEHbLUUTb
B/IMSHWE 3arpsA3HeHUsl, Kak 3TO BO3MOXHO TMpU WCNOMb30BaHWUM MOIMMEPHbIX W30M5STOPOB. 8 paBHON CTeneHu
NoNynpoOBOAHNKOBOE  MOKPbITUE  MOBEPXHOCTU  (hapdpopoBbIX  M30MSTOPOB  ObecneumBaeT MOCTOSIHHOE — npoTeka-
HVe Toka OKoJ10 1 MA, YTO nomoraeT usbexaTb 06pasoBaHus Bnaru.

9.5.3 DddhekTbl 6AN30CTU

Nobble  M30MALUMOHHBIE  KOHCTPYKLUMM, Haxogslmecs B HEMOCPeACTBEHHON — akcuasibHol — 6amM3ocTv  Apyr
OT [Apyra, Hanpumep: JyroracuteflbHble Kamepbl Ma/lOMac/fsHbIX BblkaluvaTteneidi W KOHAEeHcaTopbl, npegHa-
3HauyeHHble AN BblpaBHUBAHUA  pacnpefenieHns  HanpsKeHWs,, HekoTopble  pasbefuHuTesM W psag napai-
NenbHbIX  TUPASHA JIMHERHbIX  W30MATOPOB, MOMYT OKasblBaTb HeGNaronpuaTHOE BAWAHWE Ha  rpasepaspsgHble
XapaKkTepUCTUKN  M30MIATOPOB. OTO  BbI3BAHO  HAMNPSHKEHHOCTbIO  3/IEKTPUYECKOTO  MOMS, BO3HUKAOWEro npu 3a-
rPA3HEHUN OT B3aMMOAENCTBUSA Pa3IMUHbIX NOMel, BbI3BaHHbIX pa3psiHbIMU NpoLeccamu.

9.5.4 OpueHTauus

BnvsHve opueHTauuMm u300AUMM Ha ee  paspsgHble  XapakTepucTvkM B LESIoOM He MNOA4YMHAETCA NPOCTbIM
npasunaMm. Tun U pa3Mep WU30M1ATOPa HENOCPEeACTBEHHO B/UAIOT HA XapakTepUCTUKU  3arps3HeHHOl  M30nsumm
npy ee pasnNMyHON oOpueHTauuu. B gononHeHwe K 3TOMYy BAUSHWE OpUEHTaUUM MOXET 3aBuCeTb OT CTeneHu
3arpsA3HeHns  M30NAUMM  Ha  MecTe  aKcrlyatauuM U BPeMeHW, HeoOXOAUMOM AN AOCTMXKEHUS  MaKCUMasIbHOTO
YPOBHA 3arpsasHeHus. [lpupoga npouecca YB&XHEHUA U MeXaHu3M MepekpbiTua  (Hanpumep, paspsg Mo no-
BEPXHOCTW wM30MSTOpa WAM  paspsas B MexXpebepHOM MNPOMEXYTKE) SBAAIOTCA Takke BakHbIMWM  dakTopamm,
CTeneHb BNNAHWA KOTOPbIX 3aBUCUT OT OPMEHTAaLMN U pa3mMepoB N3onsaTopa.

CnepoBatenibHO, 37eKTpuyeckas MPOYHOCTb  Pas3NMUHbIX  TUMOB  M30MATOPOB UM MX OpMEHTauus  cocTas-
nalT  6anaHc Mexay pas/iMuHbiMM - nNpoueccamMu, KOTOpble HEMNOCPeACTBEHHO BAMAIOT Ha paspsgHble  XapakTe-
PVCTMKMN 3arpsi3HEHHOWN M301ALMN.

ViHcbopmaumsa, wu3noxeHHass B [AaHHOM TEeXHUMYeckoM TpeboBaHWM, Kak MpaBuio, OTHOCUTCA K BepTUKab-
HOW opuveHTaumm nsonauun. JansHenwmne cBegeHns 0THOCUTETbHO 3dodhekTa opneHTaLmMm MOXHO HaiTK B [1].

9.5.5 MeToapbl TEXHNYECKOTO 06CNYXMBaHMA 1 NPOIUNAKTUKN

B vcknouMTENBHBLIX CAy4asX npobnembl 3arpsA3HeHWs He MOryT OblTb  pelleHbl 3KOHOMWYECKM /Ulb C
MOMOLLbIO MPaBU/ILHOTO BbibOpa Wu3onATopa. Hanmpumep, B paiioHaX C CWAbHOW CTeneHbl  3arpsA3HeHus  Uam
C PpefkuMm exerogHblM BbiNaJeHVeM [OXAA MOXeT notpeboBaTbCsA TeXHUYEecKoe OO6CNyXWBaHUEe W30/IATOPOB.
MoTpebHOCTb B TakoM 06CNYXMBaHWM TakkKe MOXEeT BO3HUKHYTb MpU W3MEHEHWM OKpyXaloled cpegpl B paiio-
He yXe NOCTPOEHHOW noacTaHuuy (Man AMHUKM) 6narogaps NOSABIEHWI0 HOBbIX MCTOYHUKOB 3arpsi3HEeHMS.

BO3MOXHbI pasnnyHble MeTOAbl TEXHNYECKOTO 06CTYXXMBAHUSA U NPOMUIAKTUKA.

- Ouuctka W MbITbe. 3TM  MeToAbl MOIYT OCYLWECTBAATbCA BPYYHYHO WM  asBToMatuyecku. HekoTopble
aBTOMaTnyeckne MeToAbl MbITbS MOTYT  MCMOMb30BaTbCA AN WU30MAATOPOB, HaXOAAWMXCA MOA4  HanpshKeHWeM.
3TN MeTOoAbl MOTYT CHU3UTb YPOBEHb HAKOMIEHHOTO Ha N30/1ATOPax 3arps3HeHus.

- MNpumeHeHne MApPOhOGHLIX MOKPbLITUA, HaNPUMepP: CUMKOHOBOW pPe3uHbl Wau  rMapodobHOl  cMasku.
Mmapotho6HOE CBOWCTBO 3TUX MOKPbITUIA yNyULlaeT rpasepaspsagHbie XxapakTepucTyku N30asTOpOB.

- YcTaHOBKa [AOMNOMHUTENbHbIX KOMMOHEHTOB, HanMpuMep: YAAWHWUTENel pebep WM yoJvMHUTENein nyTu
yTeukn. Yanuuutenu pebep yaydlwlalT XapakTepUCTWKM W30NSTOpa, B OCHOBHOM, 3a cuyeT 6GapbepHoro addoek-
Ta W yMeHblIeHWA 3dpekTa  LYHTUPOBAHUS  MEXPEeOEepHOro  pacCTOsHMA  BOASHbIMU - Kanasamu.  YAAMHUTENW
NyTW YTEYKW YBESTMUNBAIOT AJIMHY NYTU YTEUKM n3onsaTtopa.

O™ MeToAbl 6blIM  LUMPOKO UCMOMb30BaHbl WM dan  Xopolume pesynbTarbl. Bbl6op MeTogoB  TEXHUYECKOro
obcnyxvBaHMs 1 NpOhunakTvkM 3aBUCMT OT YCNOBWIA Ha MecTe 3kcnjyatauuu, MpakTUYeckux u  3KOHOMUYe-
cKkux TpeboBaHwuii. Bonee nogpobHas nHopmauus nsnoxeHa B [1] u [2].
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MpunoxeHve B
(cnpaBo4HoOE)

MexaHn3mbl nepekpbITUA 3arpﬂ3HeHHOl7I n3onauum

B.1 MexaHn3M nepekpbITUA U30NAUUN NPY 3arpsasHeHun Tnna A

[na ACHOro MOHMMaHUs NPUPOAbI 3TOTO ABMEHWA MPOLECC MEepeKpbITUS M3015STopa NO ero MNOBEpPXHOCTW, npej-
BapuTE/IbHO 3arps3HeHHON TBepAbIMM OT/IOKEHUsAMK (3arpsA3HeHne Tuna A), pasgeneH Ha wecTb pas3. ONMCaHHbIX HUXeE.
B feiicTBUTENBHOCTY 3TV (hasbl HE YETKO BbIpaXKeHbl, HO CK/IOHHbI K CAIBaHWIO

Ha npouecc copmnpoBaHMs paspsga BAOMb 3arpsA3HEHHON MOBEPXHOCTM OKa3blBAlOT CYLUECTBEHHOE B/USIHWE
CBOIiCTBa NOBEPXHOCTU M30MATOpa. PasnuuatoT ABa COCTOSHUS MOBEPXHOCTU: rmapodunnbHoe unu ruapodobHoe. Mmapo-
(hnIbHOE COCTOSIHME MNOBEPXHOCTU B LIE/IOM MNPUCYLLE CTEKNSHHbIM W KepamMuyeckum u3onatopam, a ruapodpobHoe —
N30N5ATOpPaM, BbIMOSIHEHHBbIM W3 MO/IMMEPHBIX MaTepuanoB, B OCOOEHHOCTW, HA OCHOBE CU/IMKOHOBOW pe3uHbl. Mpu yB-
NaXHEHUN [0XAEeM, TYMaHoM W T.4., rMapoduibHble NOBEPXHOCTU MOSTHOCTHI0 HAaMOKaloT. B pesynbTaTte Ha NOBEPXHOCTU
n30M1ATOpa NOSIBASETCS 3NeKTponuThyeckas nneHka. Mpu yBnaxHeHUn xe rmapodpobHOl NOBEpXHOCTM Boda cobupaeTcs
B OTAE/IbHble Kannu.

Ha npouecc chopmupoBaHus paspsga BAO/b 3arpA3HEeHHON NOBEPXHOCTU CYLLECTBEHHOe BfMSHME OkasbiBaloT hop-
Ma BO3[ENCTBYIOLLErO HanpshkeHns (HamnpskeHne nepemMeHHOro WM MOCTOSHHOTO Toka). Mpu BO3AENCTBUM HampsKeHus
NMepemMeHHOro Toka Mpouecc NPOABWXEHWA Ayrn BAOSb MNOBEPXHOCTU W30NSTOpPa MOXET NOoABepraTtbCH HECKONbKUM Lin-
K1aM 1M No3TOMy B Kaxblii MOMYNepuos HanpsbkeHust ayra TO BO3HWKAET, TO FracHET Npu HanpshkeHun, 6IM3KOM K HynieBOMY
3HayeHuto.

YcnoxHsilowein xapakTepHoii 4epToil paccMaTpuBaemMoro MepekpbITUsi SBMASeTCA pa3psf B BO3AyXe MexAay cocef-
HMMKM Toukamu npodmna usonatopa (Hanpumep, mMexay pebpamu), KOTOPbI YXyAlaeT paspsgHyl0 XapakTepucTuKy M30-
naTopa 3a cuyeT cokpalleHus obuieit AnuHbl ayrn. Kpome Toro, BOASHble Kanau W CTPYMKU MOryT Takke cnocobcTBoBaTb
CHVDKEHWIO 3NEKTPUYECKOM MNPOYHOCTM u30nAUMKM pouecc, OnucaHHbI HWxXe, XapakTepeH Ans rMapousibHbIX NOBepx-
HOCTEW, Taknx Kak kepamuyeckne marepuaibl.

®aza 1: M30nATOp NOKPbLIBAETCA CNOEM 3arpsA3HeHus Ecnu 3arpasHeHue HenpoBogsiiee (HW3kKas MpoBOAMMOCTb) B
CYXOM COCTOSIHUM, TO Nepes, NosiBNeHneM paspsga Heo6xoanmMo HebosbLioe yBraxHeHue (hasa 2).

®a3a 2: NMoBepXHOCTb 3arpsA3HEHHOr0 U30M1ATOpa YBNAKHAETCA. YBIaXHEHUEe U30/1ATopa MOXET MPOUCXOAnUTL cre-
JylowyM 06pa3oM: Npu NOrMOLWEHN Brark, KOHAeHcauun U BbinageHun ocaakoB CunbHbI A0XAb (0CadKM) MOXET CMbITb
3M1EKTPOSIMTUYECKNE KOMMOHEHTbI CNOS 3arps3HeHWs YaCTUYHO WM MOMHOCTbIO 6e3 BO3HWKHOBEHWS Apyrux has paspsag-
HOro npouecca, WM OH MOXeT Crnoco6CTBOBaTb BO3HWKHOBEHMWIO paspsja a BO3AYLUHbIX NMPOMEXYTKax mexay pebpamu
MornoweHve Bnarn BO3HWKAET B Nepuofbl BbICOKOW OTHOCWUTENbHON BRaXHOCTU BO3gyxa (< 75% O6), korga Temnepatypa
M30/1ATOpa M OKpYXaloLLero Bo3gyxa CTaHOBUTCA OAMHaKOBOM. KoHAeHcauus BO3HUKAET, Korga yBMaXHEeHWe Bo3dyxa npu-
BOAMUT K KOHAEHCAUMN Ha NOBEPXHOCTU W30/M1ATOPa, rae Temnepartypa HuXe, YemM TouKa POCbl. DTO AB/EHWE BO3HMKAET Ha
paccseTe Win nepeg HUMm.

®da3a 3: Haxogawumiics nog HanpshkeHnem W30MATOP MNOKPLIT CAI0EM NpPOBOAsALWEro 3arpssHeHus Mof felicTBuem
NPOTEKAIOLLMX NOBEPXHOCTHLIX TOKOB YTEUYKM B TeYEeHUEe HEeCKO/IbKMX NepuofoB MPOMbILLIEHHOW YacTOTbl MPOUCXOAUT Ha-
rpes, NPUBOAAWMIA K BbICYLUMBAHMIO OTAENbHbIX YacTeli cnos 3arpsasHeHus. B pesynbTaTe Ha NOBEPXHOCTU u3oNsATopa
06pasyloTcs Tak HasblBaeMble cyxue nosca.

®a3a 4: Cnoii 3arpsasHeHVs BbiCylUMBAETCA HepaBHOMEpPHO [1poBoAsLIME YacTW MOBEPXHOCTU U30/1ATOpa Mpepbl-
BaKOTCA CyXMMMW NosicaMu, YTO NPUBOAMUT K NMPEPbIBAHNIO TOKA YTEUKN.

®aza 5: ®a3Hoe HanpsikeHue, AeicTBytollee BAO/Ib MHOXECTBEHHbIX CYXMX MOSICOB (KOTOpble MOryT AocTuratb He-
CKOJIbKUX MW/I/IMMETPOB B LUVPUHY) BbI3blBAET NEPEKPbITUE CYXWX MOACOB MO BO3A4yXy C 06pa3oBaHWeM [yroBbIX KaHaslos,
nocnegoBaTeslbHO COEAMHEHHbIX C yyacTKamy YB/I2XKHEHHOU MpOBOAALLEl/i MOBEPXHOCTU C/OS 3arpsi3HEHUs K3onsTopa
Kaxablii pas, korga nponcxoanT UCKPOBOE NepeKpbITUe CyXUX NOSICOB, BO3HMKAOT 6POCKM TOKOB YTEUKM.

®asa 6: Ecnu conpoTuBNEHUE YBIaXXHEHHONM M NPOBOAALLEN YacTu Cos 3arpsa3HeHus 6ygeT AO0CTaTOYHO HU3KOoe, TO
Oyrv, nepekpbiBalollme cyxue nosca, 6yayT nogaepxusaTbCA W, B KOHEYHOM WUTOre, MOTYT NPOAOo/KaTb PacrnpoCTpaHATbLCA
BLOMb M30/71ATOPa, 3aHUMas BCe 6O0/bLUYI0 U 6O/bLUYI YacTb ero AsMHbl. B cBOKO ouepefb, 3TO NPUBOAUT K CHUDKEHUIO CO-
NPOTUBMIEHNS LENoYKn, COCTosAWen M3 nocnefoBaTeslbHOr0 COeAWHEHWS MPOBOAALLMX Y4acTKOB MOBEPXHOCTW M30nATOpa
N OyroBbIX KaHaoB, MepekpbiBalolWmMX cyxue nosca. B pesynbtate TOK yTeuku Bo3pacTaeT, obecneumBas YC/noBus ANA
JanbHelilero yanmHenus gyr B KOHEYHOM uTore Ayrum pacrnpocTpaHsATCA Ha BCIO AJIMHY M3015Topa, T. € HacTynaet 3a-
BepLuaLLas ctaams paspsaga (nepekpbitue — U30ALMN OTHOCUTENBHO 3EM/IN)

Becb npouecc MOXHO OXapakTepusoBaTb Kak B3avMOAENCTBME MeXAy W30MATOPOM, 3arpsA3HeHUsIMU, YCIO0BUSMU
YBNOKHEHUS U MPWIOXKEHHBIM HanpshkeHWeM (M BHYTPEHHUM COMNPOTMBAIEHMEM WCTOYHMKA NUTaHWMA B 1abopaTopHbIX
YCNOBUSAX).

Mo mMepe pocTa TOKa YTeukM BEepOSATHOCTb BO3HWMKHOBEHWSI MEPEKPbITUS yBennymsaeTcs. B CBOO ovepefb BemnymHa
TOKa YTeuku onpefensercs B OCHOBHOM MPOBOAMMOCTLIO C/10S1 3arpsa3HeHus. 03TOMy Ha OCHOBE W3/IOKEHHbIX npef-
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CTaB/IeHUiA O MexaHW3Me MNepeKpPbITUA 3arpsA3HEHHON W YBIAXHEHHOW M30NALMKM MOXHO 3akilounTb, YTO MOBEPXHOCTHas
NMPOBOAMMOCTb C/I05 3arps3HeHVss ABNSETCA pellalowym (akTopom BEpPOATHOCTHOrO Co6bITUA: GyAeT M nepekpbiTue
N30/1ATOpa WU OHO He npowusoigeT. MOoBEPXHOCTHYIO NPOBOAMMOCTb C/l0S1 3arpsA3HEHNS MOXHO onpefenvTb, ecnu [omy-
CTUTb paBHOMEpHOE pacnpejesneHne 3arpasHeHnss U yB/IaXHEHUS BAOMb MOBEPXHOCTW U30/1ATOpa — MPY UCMOJIb30BaHNUK
KoadhdmumeHTa opmbl (CM. npunoxexune H).

MepekpbiThe 3arpsA3HEHHON M30NAUMKM B 3aCYLUMBLIX palioHaX, TakMx Kak MyCTbiHW, MOXET Oka3aTbCA Cepbe3HOMN
npo6nemoii. Takne NepekpbITUS 4acTo O6BACHAIOTCA IPMEKTOM «TEN/I0BOTO 3anas3fAblBaHus», BO3HMKAIOLWMM MPU BOCXO-
[le CoMHua, Korga nosiBMsSeTCs pasHvua Mexzay TemrnepaTtypoii MOBEPXHOCTM M30/1aTopa M ObICTPO pacTylieil Temnepary-
poii Bo3gyxa. [laxe npu [0BOJIbHO HWU3KMX 3HAYEHMAX OTHOCWUTESIbHON BNaXXHOCTW BO3Adyxa A/1A CyLECTBEHHOW KOHAEeHca-
uMmn TpebyeTca pasHuLa TemnepaTyp BCEro B HECKO/IbKO rpajycoB. TensioeMKOCTb W TensionpoBOAHOCTL M30MSALMOHHOIO
maTtepuana onpeensoT CKOPOCTb ero Harpesa.

Bonee nonHas uHdopmauua 0 npoueccax (hopmMMpoBaHMS MEPEKPbLITUA 3arpA3HEHHON W30MAUMM U MOAEeNVpoBa-
HWUW 3TMX NPOLECCOoB M3noxeHa B [1].

B.2 MexaHn3M nepekpbITUA U30NALUn Npu 3arpsasHeHun tuna B

B.2.1 MNposoasawwuit TymaH

«MrHOBEHHOE 3arpsi3HeHMe» Tuna B OTHOCWTCA K 3arps3HEHMI0 BbICOKOV MPOBOAMMOCTM, KOTOPOe 6bICTPO OTKIa-
OblBAaeTCA Ha MOBEPXHOCTAX W30/ATOpPa, YTO NPUBOAWUT K YC/IOBUAM, MPU KOTOPbIX COCTOSHME MOBEPXHOCTU u30naTopa
N3MeHsIeTCA OT MPUEMIEMO YMCTOro K €1abo NpoBoOAsLLieMy, a 3aTeM — K KPUTUYECKOMY, NPy KOTOPOM 3a KOPOTKoe Bpemsi
(< 1 4) npoucxoamMT nNepekpbiTe U30N58TOpa, NOCc/e Yero COCTOsiHME MOBEPXHOCTU M30/1ATOpa BHOBb BO3BpallaeTcs K Co-
CTOSIHWIO HW3KOW NPOBOAVMOCTY.

/0NnA ACHOTO MOHVMMAaHWA NPUPOAbI NEPEKPbITUA U30NATOpa NPU «MrHOBEHHOE 3arpsi3HeHvwe» Tuna B mcnonb3yetcs
TOT e npoLecc, KOTOpbliA u3noxeH B pasgene B.1. OgHako MrHOBEHHOE 3arpsi3HeHVWe 0OblYHO OTKIaAblBaeTcs B BuAe
BbICOKO MPOBOAALLEIO CMOS XWAKOTO 3NEKTPONnUTa, Hanpumep: CofsiHble OpbI3r, COMAHOW TymMaH WAW NPOMbILLIEHHbIR
KMCMOTHbIA TymaH, MO3TOMY MpOLEeCC HauMHaeTCA C OnucaHHON Bbile asbl 3 U MOXeT ObICTPO AOCTUTHYTH (hasbl 6
B pelicTBUTENbHOCTM 3TU (ha3bl HE YETKO BblPaXEHbl, HO CK/IOHHbI K C/MBaHWIO. 3TW hasbl XapakTepHbl TONbKO ANSA U-
ApounbHBIX MOBEPXHOCTEN Hambonbliemy pucky MepekpbiTUS WU30NSAuMM NOABEPraloTCA KOHCTPYKUMMW, PAaCnONOXeHHble
B6/IM3M XMMUYECKMX 3aBOLOB UM B MOPCKNX NPUBPEXHBLIX 30HAX C U3BECTHOMN NCTOpUEl TeMNepaTypHbIX U3MEHEHWIA.

B.2.2 MTnybm cTpymn

XapakTepHbiM C/nly4yaeMm 3arpsA3HeHus Tuna B ABNAIOTCA NTUYbW CTpyW. 3TO TWUN MNTUYLENO WUCNPaXHEHWS, KOTOpoe
npy BbIXOAE Hapyxy 06pasyeT MPOTSHKEHHYK CTPYH BbiCOKOW npoBoguMmocTy (20—40 kOm/M), B pe3yfbTate Yero BO3AyLl-
HbIli MPOMEXYTOK CYLLIECTBEHHO cokpaljaetcs, obecrneyvBas TeM camblM YCMOBWSA A5 BO3HWKHOBEHWS paspsfa B atom
Cryyae reoMeTpus U XapakTepuUCTUKU W30NSTOpa UrpaloT Mauylo posib WX BOOOLLE HUKaKOW POMv He WUrpatoT, W fyyluMm
pelleHremM MOXeT 6blTb yCTaHOBKa OTMyrMBalolMX YCTPOWCTB WM Kak anbTepHaTuBa — HaCcecToB, COOTBETCTBYHLLUX
MeCTHOI thayHe Uam N30NSALNOHHON KOHCTPYKLNN.

B.3 MexaHn3M nepekpbITUs No 3arpsa3HEHHON rMapod)o6HOl NOBEPXHOCTU

Bnarogaps AuHamuveckoil npupose rmapod)o6HON NOBEPXHOCTM W C/IOXHOMY €e B3aWMOAENCTBUI0 C 3arpssHuUTe-
NAMKU (NPOBOASALMMN N HENPOBOASLMMM) U CMadvBalOWMMK BeLeCTBamMu, Ha CErofHsILUHWIA AeHb HEeT 06LIEenpuU3HaHHOM
Moenu ¢opMMpPOBaHWSI NEPEeKPbITUS BAOMb 3arps3HEHHON MOBEPXHOCTWM W30MSTOPA, BbINO/IHEHHOIO Ha OCHOBE TWApPO-
¢ho6Horo maTepuana. OfHaKo MPOSIBNSIETCS KAueCTBEHHas KapTuMHa MexaHu3ama (OPMUPOBAHMS TAKOrO MEepPeKpbITUS, KO-
Topas BK/IOUAeT B Cebs TakMe NPoLecChl Kak Nepexos Cou B BOASHbIE Kansu, HEYCTOWUMBOCTb BOASHLIX Kanesnb, 06paso-
BaHWe XWAKNX NOBEPXHOCTHbIX BOMIOKOH M PasBUTME pas3psga Mexay HUMW UK Kannsmu Npyu AOCTUXEHUU 3MEeKTPUUECKUM
Mo/IEM JOCTATOYHO BbICOKOTO 3HAUEHUSI.

OpHako B 3kcniyataumn rmapoddoGHble MaTepvasibl NMOABEPralTcs AMHAMUYECKOMY MpPOLECcCy OcefaHvsi 3arpsis-
HEHUs, YBMAXHEHWS, SIOKQ/IM30BaHHbIM paspsiiam Wan AelCTBUIO BbICOKOTO 3/IEKTPUYECKOrO MOJISi, YTO MOXET B COBOKYM-
HOCTU 3TUX (haKTOPOB OGYC/IOBUTb BPEMEHHOE MNpPEBPALLEHME YACTM WU BCell MOBEpPXHOCTWU m3onsTopa B 6onee ruapo-
hunbHoe cocTosiHie [Mo3aToMy K npupode npouecca (DOPMUPOBAHUA NEPEKPLITUS BAOMb 3arpsi3HEHHON rMapodoGHOl
NOBEPXHOCTU HOMVHA/IbHO MPUMEHSIOTCS Te Xe NPeACTaB/EeHNs, YTO U NS TMAPOUILHBIX MaTeEpPUanos, NGO YaCTUYHO,
GO ANt OrpaHNYEHHOTO NepUosa BPEMEHMW.
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Mpunoxexve C
(obs3aTesnibHOE)

M3mepenne 3MCO n NHO

C.1 MNpeaBaputesnbHble 3ameyvaHuns

CTeneHb 3arpsA3HEeHUs MOBEPXHOCTW MOXET ObiTb onpejernieHa nyTeM W3MEpeHWUsi 3KBUMBASIEHTHOW MNIOTHOCTM CO*
NeBbIX OT/I0XKeHW (SMNCO) M NIOTHOCTM HepacTBOPUMMbIX OTNOXeHM (MHO) Ha cTaHZApPTHLIX U30MSTOpax Ha OCHOBE Cy-
LLeCTBYHOLWMNX AaHHbIX W/WAN AaHHbIX, NOMYYEHHbIX Ha MONEBbIX UCMbITaTeNbHbIX cTeHAax CneayeT A06aBWUTb, 4YTO, €C/n
3TO BO3MOXHO, usMepeHne 3MCO m MHO Ha TOYHO BbIGPAHHOM M30NSATOpe O6GecneynT noslydyeHne HenocpeacTBEHHOM
uHcpopmauun ans onpegeneHns Tpebyemol ANvHbI MyTW YyTeuku usonatopa. VHorga noneseH Takke XMMWYeCKUid aHanms
3arpssHuTenein. [laHHoe npuIoXeHWe onucbiBaeT cnocobbl mamepeHuss AMCO m MHO u kak NPOM3BECTU XUMUYECKWI
aHau3 3arpsasHuTeneil.

[ns n3mepeHns cTeneHu 3arps3HeHus B 3KCnyaTauum MUCNosb3yeTcs CTaHAapTWU30BaHHbIA Noaxod, COrfacHo Ko-
TOPOMY M3MEPEHUS NPOBOAATCA Ha IMPMSHAE W3 CEMU CTaHAApPTHbIX W TapenbyaTbliX W30/ATOPOB (NpesanoyvTUTeNlbHO 9
N30N1ATOPOB, YTOOLI M36exaTb KOHLEBOro addpekra) wavM Ha CTaHfapTHOM AJIMHHOCTEPXHEBOM W30/IATOPE, MMEIOLLEM He
MeHee u4eTblpHaguaTu pebep [pu OTCYTCTBMM HanpsXKeHUs rMpnsHAa M30AATOPOB A0/HKHA pacnonaraTbCA Ha BbICOTE,
No BO3MOXHOCTU, 6onee 6/U3KOM K BbICOTE PACMONIOKEHUSA IMHENHON WM30NSUMM UM U30NALMM OLUMHOBKW. BepxHue u
HWKHME YacTu Kak[Ooro Tapesibyatoro M3osAaTopa Wav 30Hbl [JIMHHOCTEPXHEEOro M301saTopa LO/DKHbI KOHTPO/IMPOBATLCA
yepes ornpefeneHHble COOTBETCTBYIOLLME WMHTEPBas/Ibl BPEMEHW, HaNpuMep: Kaxablli Mecsy, (M3onatop 2, 3oHa 1), kaxable
TPy Mecsaua (n3onsatopbl 3-5, 30HbI 2-4), Kaxable WecTb MecsaueB (M301aTop 5, 30Ha 6), Kaxaplil rog (M3onsaTop 7, 30Ha 6),
nocsne AByx NeT (M30NATop 8, 30Ha 7) U T.4, ynpexaas BbiNafeHns foXadA, pockl U T.4.

MpumevaHne — T[pUMEHUTENBHO K W30NSALUMM CUCTEM MNOCTOSSHHOTO TOKa MOXeT ObiTb M0Me3HO U3MepaTb
3MNCO n MHO oTaenbHO Ha BEPXHET U HMKHE NOBEPXHOCTM U3onaTopa.

B\
(%. - Viaonsmop 9 )

o

@" Vsanstop 8 30Ha 7 -Jl
[ 30Ha 6 —ed
Q-— Visonarop 7 T

30Ha5 e

( . 30Ha 4 -{
@" Vonatop 5 3oHa3 -{
(= |
= Vionarop 4 30HA 2 =
( N 3oHa 1l -y
“““ - VaonsATop 3 !
3‘_\ -
e - Vaanatop 2
(
,_J=3:-_ V3onatop 1
Tapeneuateie n3oNaTopsl [nnHHOCTEPXHEBOW M30M1ATOP

PucyHok C.1 — I'mpnaHAbl n3014TopoB Ans namepeHuns 3rNCoO mn NHO

C.2 Heobxoanmoe 060pyaoBaHne 4718 U3MEPEHUSI CTENEHU 3arpA3HEHUS

Ons namepenus AMCO n MHO HeobxoAUMO crefytoLiee 060pyA0BaHNE:
-AUCTUNINIMPOBAHHAS BOAA UM AEMUHEPA/IM30BaHHAS BOA],;
- U3MEPUTENbHbIN LUINHAP;
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- Xvpypruyeckue nepyaTku:

- N/1aCTUKOBAs JIUNKast NIeHTa;

- MapK1MpOBaHHbI KOHTeHep;

- nocyfa Anst MbITbS;

- rurpockonunyeckas Bara, LeTka uam ryoka.
- U3MepuTe/b NPOBOAVMOCTY;

- faTunK Temnepatypbl.

- ounbTpoBasibHasA bymara;

- BOPOHKa,;

- McnapuTenb/CyWnIbHbIA WwKag;
- BECbl.

C.3 MeToabl cbopa 3arpsisHeHuii ans nsmepernsa ANCO n NHO

C.3.1 O6uee 3ameyaHne

K noBepxHOCTM n3onsTopa He cneayet npukacatbesi, UTOObl M36exatb NI060I NoTepu 3arpsa3HeHNs

HapeBaliTe yncTble XMpYpruyecku nepyaTku

KoHTeliHep, M3MepuUTenbHbIA LUMANHAP U T4 HEO6X0AUMO TLLaTeslbHO MPOMbITh, YTOObLI nepes M3MEpPEHMEM yaa-
NNTb NtoBble 3NEKTPONNTLI, OCTaBLUMECS OT NPeblAyLLMX N3MEPEHNA.

C.3.2 MeTog ¢ ncnosib3oBaHWEM TaMoHa

- OnctunnvpoBaHHaa BoAa o06beMom 100—300 cm® (unn Gonee, ecnu TpebyeTcsl) HaMBaeTCsl B KOHTeHepbl U -
rpockonuyeckas Bata (TammnoH) norpyxaetcs B Body (MOryT 6biTb MCNOMb30BaHbl ApPYrMe WHCTPYMEHTbI, Takue Kak LieTka
nnu ryéka). NMpoBoOAUMOCTb BOAbI C NOTPYXEHHOW rMrpoCKONUYeCcKoli BaTo A0/MKHA cocTaBnAaTb MeHee 0,001 Cm/m.

- C noMmOLbI0 BbDKaTOW BaTbl 3arpsA3HUTENN AO0/MKHblI OblTb CTEPTbl C NOBEPXHOCTU W30MATOpa, 3a WCK/IYEHVEM
N06bIX METAIINYECKUX UM MOHTaXHbIX YacTeid. Mpn HeoBX0AUMOCTU 3arpa3HeHWsl, CHATbIE C BEPXHEN M HWXHeN nosepx-
HOCTell TapesnbyaTbiX W30MSTOPOB, MOrYT ObiTb M3MEpeHbl OTAENbHO, C LEefbl MOyYeHWUs NOMe3HON WHdopmaumn ans
OLIEHKM, KaK NnokasaHo Ha pucyHke C 2 3arpsasHutenn ¢ A/IMHHOCTEPXHEBOrO M30/1ATOpa O6bIYHO [0/MKHbI cobupaTbes C
HVXHE MOBEPXHOCTM pebpa.

- TaMnoH C 3arpsasHUTENsMU OO/DKEH NOMeLLaTbCid 06PaTHO B KOHTENHepbl. 3aTtem 3arpsisHWTeNM pacTBOPSTCS B
BOJ€ NMpyv B36aNTbiBaHUN KOHTEHEPA ¥ BbXUMaHUK BaTbl B BOAE.

- MpoTupky nsonsatopa cnegyeT NOBTOPATL 4O TeX MOP. NOKa Ha ero MOBEPXHOCTW He OCTaHeTCs 3arpsA3HeHuid. Ecnu
[Jaxe Mocsie MHOrOKpaTHOM NPOTUPKM 3arpsisHUTENN OCTaKTCA, TO UX cnefyeT yAanunTb C NOMOLLbKO LWnaTess U NoMecTUTb
8 Bof4y, CoAepxalLlyto 3arpasHUTeNm

- HeobxoamMmo 06paTnTb BHUMAHUE Ha TO. YTOObI HE TEpPSATb HW Kanau BOAbl. DTO O3HAYAET, YTO KAYeCTBO 3arps3Hu-
TenNs He JO/MKHO CUSIbHO M3MEHATLCA 40 M nocrie cbopa 3arpsasHuTeneii.

PucyHok C.2 — YpaneHue 3arpsisHuTesieil ¢ NOBEPXHOCTU n3onsatTopa

C.3.3 MeTopg cmbIBKM (415 TapenbyaTbiX M30/15TOPOB)

MeTog BK/loUaeT B cebs crieytoLLyto nocnefoBaTenbHOCTb AeNCTBUIA:

- 3aKneliTe Wwanky 1 NecTUK N30NaTopa IMNKOM NEHTOM, HO HEe MOBEPXHOCTb U30/1ATOPA,;

- ybeauTech B TOM, YTO NOCY/a, B KOTOPOIA AO/MKHbI ObITb BbIMbITbI U30/IATOPbI, YACTAS;

- oTMepbTe 500—1000 cm3 (nu 6onblue, ecnn TpebyeTcs) AUCTUNNNPoBaHHol Boapl (0 < 0.001 Cm/m) 1 HaneitTe
B nocyAay;

- NOMeCTUTE B BOAY UCMbITYEMbI N30NATOP LUAMKON BHWU3 1 BbIMOTE SIULIEBYIO MOBEPXHOCTb BOAOMN, OCTOPOXHO
NnocTyKMBas No Kpomke pebpa;

- NOMecCTWTe B BOAY TOT Xe U30/1ATOP NECTUKOM BHMU3 M OCTOPOXHO CMOWTE 3arpsA3HEeHNe C HXHEN NOBEPXHOCTH,
cnerka nocTyknBas pyKoi;

- CHOBa HaneiTe BOAbl B KOHTEHEpP Tak, YTO6bI B MOCYAe He ocTaBasics 0CafoK

BbILLEONMCaHHbIM NpoLLecc MOXeT B6bITb UCMONb30BaH A5 OTAENBHOIO c6opa 3arpA3HEHUI C BEPXHEN U HKHEN
noBepxHOCTel nsonsaTopa.
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C.4 Onpegenenne IrNCO n NMHO

C.4.1 Pacuet 3rNCO

Heobxogumo u3mMepuTb NPOBOAMMOCTb M TemnepaTypa BOAbl, codepxalieli 3arpasHuTenn W3mepeHus [O/mKHbI
NpoOBOAWTLCA NOCNAe AOCTATOYHOrO B36anTbiBAHWA BOAbl. [15 3arpAsHUTENieil ¢ BbICOKOW CTEMeHb pacTBOPMMOCTM Tpe-
6yeTcs Hebonbluoe Bpemsi B36anTbiBaHWS, HanpuMep, HECKOSIbKO MWHYT. 3arpsisHUTENM C HWU3KOW pPacTBOPMMOCTHIO B
uenom TpebytoT 6osiee ANNTENLHOIO B36aTbiBaHNs, @ UMeHHO: 30-40 MUH.

MonpaBka NPOBOAUMOCTU AO/HKHA MPOBOAMTLCSA C NMomowbl dopmysbl (C.1). daHHbli pacyeT OCHOBaH Ha n. 16.2
un. 7M3K60507.

°20 =¢,[1-b(0-20)), (c.1)

roe 0 — TemnepaTypa pactBopeHus (*C);
— obbeMHas NpoBoAMMOCTb Npu Temnepatype 0 *C (Cm/m);
°20 — ob6bemHas NpoBoAMMOCTb npu TemnepaType 20 °C (Cm/m);
b — koachdpmumeHT, 3aBrcAWMIA OT TemnepaTypbl 0, onpegensiemblii ypasHeHvem (C.2) n kprBoit pucyHka C.3.

[ =-3,2 x 10808 +1,032 x 10°02-8.272 x10'#0 +3.544x102 (C.2)

0.035

0'030\. ‘ .

0,025 ~

0020 ‘ ] . ] ] o Rk \

b (koabpnumerT, 3aBUCALMA OT TeMnepaTypsl)

0.01 5 /] 1 1 1 1 1 i 1 1 ] 1 i L i 1 1 1
5 10 15 20 25 30 35

TemnepaTypa pactsopeHus, *C
PrcyHok C.3 — 3aBucrnmMocTb koathdmumeHTa b oT TemnepaTypbl pactBopeHust O
OMNCO Ha noBepxHOCTM M30NsATOpa A0/HKHA ObiTb paccumTaHa ¢ nomoubio BbipaxeHuii (C.3) n (C.4). 3ToT pacyet
OCHOBaH Ha n. 16.2 M3K 60507. B3aMMoCBA3b Mex/ay 06beMHO NpoBoAMMOCTbLI0 npu Temnepatype 20 °C (o,q) “ cone-

HOCTbIO (S,, Kr/M3) NpeAcTasneHa Ha pucyHke C.4

S, (5.7n20)1.03; (C.3)
3nco-s», (C.4)

roe — obbeMHasi npoBoAMMOCTb Npu Temnepatype 20 ®C (Cwm/m);
OMNCO — 3KBMBa/IEHTHASA NIOTHOCTb COJISIHOTO OT/IOXEHMS (Mr/cm?2),
V — 06beM ANCTUNNMPOBAHHON BoAbl (CM3);
A — nnowaab NOBepPXHOCTU U30/1ATOPA, C KOTOPOI cobpaHbl 3arpsi3HuTenm (Cm?).
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O6bemMHasA NPoBoAMMOCTL Npu TemnepaTtype 20 ¢C, a,0* Cm/m

PucyHok C.4 — 3aBMCMMOCTb CONEHOCTM OT 06 bEMHOI NPOBOAMMOCTMN
npu temnepartype 20 °C

Ecnn 6bin BbINOMHEHbI OTAENbHbIE M3MepeHns 3HameHulii DMNCO c BepXHen U HWXKHEN MOBEepPXHOCTeN mn3onsTopa,
TO cpegHee 3HameHue IMCO MoXeT ObiTb paccuMTaHo C NoMoLbio dpopmysbl (C.5), koTopas MOXeT ObiTb Takke WUCN0b*
30BaHa Ans onpejesnieHns cpegHero sHameHusa MNMHO.

n» QMNCO. X A+ 3MNCOb X A) {I
CpepfHee 3HaueHue 3MCO - 0. C3%)

rae AMNCO — 3rCO Ha BEPXHell NoBepxXHOCTU usonatopa (Mr/cm32);
3MNCO, — 3ArCO Ha HkHell NOBEPXHOCTU n3onsaTopa (Mr/cm?);
A, — nnowaab BepxHeii noBepxHOCTY nsonaTopa (cm?);
A, — nnowags HWXHeli noBepxHoOCTW nsonaTopa (cm?);

A — 06uas nnowaab NOBePXHOCTM n3onsitopa (cm2).

MpumeyaHne 1 —[ns u3MepeHuii HU3KMX 3HaveHuii AMCO B ob6nactm 0,001 mMr/cm2 pekomeHAyeTcsi UC/Iosb*
30BaTb BOJAY OYEHb HW3KOW NPOBOAMMOCTW, Hanpumep, MeHee Heckonbko K04 Cm/M. HopmasibHas AguctunanpoBaHHas
UM AEMUHepasiM30BaHHas Bofda C MPoBOAMMOCTbI0 MeHee 0,001 Cwm/M Takke MOXET OblTb MCNOSb30BaHa 415 3TOl uenn
nyTeM BblUMTAHUA SKBMBAIEHTHOTO KO/MMYECTBA CO/IM CamOil BOAblI U3 M3MEPEHHOrO 3KBMBAJIEHTHOTO KOMMYecTBa COMM
BOAbI, COAepXaLLei 3arpasHuTenu.

MpumeyaHne 2 — KOMWMYECTBO [AUCTUINIMPOBAHHON WM [LEMUHEPANIM30BaHHOW BOAbI 3aBWCWUT OT BMAA W KO-
NnyecTBa 3arpsisHuTeneid. Bonblioe KOMMYECTBO BOAbI PEKOMEHAYETCS A5l W3MEPEHWI OuYeHb CWU/IBHOMO 3arpsi3HEHWs
WNW 3arpsi3HUTENER C HU3KOI PacTBOPUMOCTbIO Ha npakTuke MOryT 6biTb MCNOMb30BaHbl 2—10 N (MUTpoB) BoAbl HA 1 M2
OUMLLIEHHO NOBEpPXHOCTU. /15 TOro uTo6bl M36EXaTb HEAOOLEHKU KOMMYecTBa 3arpsisHUTENENR, KOMUYeCcTBO BOAbl HEOBXO-
AUMO yBEMUMTL, YTo6bl NPOBOAUMOCTL 6bl1a MeHee 0,2 CM/M. Ecnv n3mepsieTcsl o4YeHb BbICOKasi MPOBOAMMOCTb, MOXET
BO3HWKHYTb COMHEHVWE B TOM, YTO OCTAKLMECS 3aArpsi3HUTENM HE PacTBOPsIOTCSs, 6Gnarofapsi HeGOSbLUOMY KOSMYecTBy
BOAbI

MpumvedaHme 3—//MTENbHOCTb B36a/ThiBaHWS MNepef W3MEPEHWEM MPOBOAMMOCTM 3aBUCMT OT Buaa 3arpss-
HuTeneli Mpyu HU3KOM PacTBOPUMOCTW 3arpsisHUTENEli BpeMsi, 3aTpayeHHOe Ha W3MEPEHWE MPOBOAUMOCTYM, COCTaBASIET
okosio 30—40 MUHYT 1 6ornee, U BeMYMHA NPOBOAMMOCTY OMNPEAENSETCS TOrAa, Korga OHa NMPUHUMAET yCTaHOBUBLLEECS
3HauyeHue [1ns GbICTPOrO pPaCTBOPEHMUsI 3arpsi3HATEsIell MOTyT Takke WCMo/b30BaThCs CrneuuasibHble MeToAbl, Takue Kak
METOZ, KUMSYEHUS U YNbTPa3BYKOBOI MeToS,.

C.4.2 Pacyet NHO

Mocne wnsmepexHus 3MCO Bofa, cofepxallan 3arpsasHUTeNn, Ao/mKHa OblTb OT(IMALTPOBAHA MPU UCMOSb30BaHUM
BOPOHKN N MpeABapuTesibHO BbICYLLEHHOW M B3BELLEHHOW (hbunbTpoBanibHON Gymaru (cteneHb GF/A1l,6 mMkm unn nopgobHas
cTeneHb). dunbTpoBasibHaa OGymara, cogepxawlas 3arpsasHutenn (ocafok), A0/DKHa ObiTb BbICylleHa W 3aTeM B3BeLUeHa,
Kak nokasaHo Ha pucyHke C.5.
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PunbTpoBasibHaA bymara dunbTpoBasIbHAA Gymara

Ocanok -

BbicyLLn- -&- Lerna,d
BaHue

Ocaaok
PacTtBop

3arpAasHnTens

Basewwsanne

PucyHok C.5 — MeTtoguka nsmepenus NHO
MHO [0/MKHO 6bITb paccUMTaHo € NOMOLLLIO BbipaxeHus (C.6).

Wz-W,
/THO = 1CHOO— -

(C.6)
rae MHO — nNNoTHOCTb HEPACTBOPUMbIX OT/IOXEHWIA (Mr/cM2);

Vty — Bec hnbTpoBasIbHOM ByMaru, cogepXallein 3arpsi3H1Tesnn, B CYyXoM COCTOSHUK (T);
Wj — HavasbHbIn BeC hnbTPOBasIbHO ByMaru B CyxoM COCTOSIHUM (T);
A — nJjiowaab NOBEPXHOCTH U30/1ATOPA, C KOTOPOI cobpaHbl 3arpsisHUTeNmn (Cm2).

C.5 XviMnueckuii aHanns 3arpsisHuTenei

[Ns OKOHYaTe/IbHOW NPOBEPKN YCMOBWIA 3arpsa3HEHWs MOXET 6biTb NPOBEAEH KOMMUYECTBEHHbI XUMUYECKUd aHa-
N3 3arpasHuTeneil. AHann3 MOXeT 6biTb NOMe3eH A/1S ONpPefefeHnst XMMUYECKOTO COCTaBa KOMMOHEHTOB PacTBOPUMbIX
coneii. Xumuueckuit aHanu3 PacTBOPUMbIX COJME NMPOBOAMTCSA MPU MCMOMb30BaHMM pacTBopa nocse uamepeHus SMCO
C nomoLblo MOHOO6MeHHOI xpomatorpadpun (MX), MHAYKTUMBHOW CABOEHHOW aHa/IMTUYECKOW M1a3MOONTUYECKO CnekTo-

meTpun (MCM) un T.4. Pe3ynbTaThbl aHasM3a MOryT nokasaTb KOJIMYECTBO MOJOXMTESbHbIX MOHOB, Hanpumep, Na*. Ca?*, K*.
Ma2*, n oTpuuaTesibHbIX NOHOB, Hanpumep. CI, SO,2. NO*-.
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Mpunoxexve D
(obsa3aresnibHOE)

OueHka cTeneHu 3arpasHeHva Tuna B

D. TMpepsaputensHoe 3amevyaHne

Mopckue 3arpA3HeHuss 4acTo OTHOCATCA K Tuny He3amefMTeSlbHOro 3arpsA3HeHus, nosiBAsioLLerocs B6AM3M Mop-
CKOro nobepexbs. Mpogo/mKNTENbHOCTL 3arpsA3HEHUA MOXEeT A/IMTbCA B npegenax oT MeHee 1 yaca fo 6onee yem 24 ya-
coB. [nA onpepgeneHvs CTeNeHW 3arpAsHEHUs B TakoM C/lydae MOXeT ObiTb MCMNOMb30BAHO Mepuoanyeckoe usMepeHue
(hanpumep, kaxable 30 MUH 40 1 4) MAM NOCTOSHHOE M3MEPEHME TOKOB YTEUKWM Ha m3onsaTope. B kayecTBe anbTepHATMB-
HOro BapuaHTa MOXeT ObiTb MPUHATO U3MEepeHune pas3psgHOro HanpshkeHus msonsTtopa (cm. n. D.3). [ns Bcex 3aTux chy-
YyaeB MOMNyYEHHbIE U3MEPEeHWs CPaBHUBAKOTCA C BeMYMHaMu, OnpefefieHHbIMA NpW WUCMbITaHUU U30NSTOPOB B YCNOBUAX
NCKYCCTBEHHOTO COJIAIHOTO TymaHa As1a onpegeneHuns 3C.

8 HeKOTOpbIX C/lyyasX, OCOGEHHO rA4e OXMAAeTCHA HakoMneHue Cyxol conu, MeTofbl oueHkn C33 Ans 3arpsasHeHus
TMna A ucnonb3yTca Ana 3arpsasHeHns tTuna 8 B n. D.4 onvcaHo pyKoBOACTBO MO AaHHOMY MEeTo4y.

P. OueHka 3C gna 3arpsasHeHns Tuna B nyTem namepeHus Toka yTeukn

Pl WN3mepeHue NnpoBOAUMOCTM

Mepuognyeckoe u3MepeHwe NPOBOAUMOCTM MPOBOAUTCA MPW HU3KOM HanpsikeHWW Ha U30/ATope C NPOCTbIM Bbl-
netom pebpa unv Ha CTaHJapTHOM TapesbyaToM WA OJVMHHOCTEPXHEBOM M3onaTopax. MpunoxeHHoe HanpskeHue (B Te-
YeHWe 2 MWH) O/DKHO GbiTb [OCTATOYHO HU3KUM (Hanpumep. 700 8. HA METP ANMHBI MyTU YTeuKu), YTOGbl M3GexaTb
nepekpbITUSA CYyXOro nosica. BennumHbl Toka yTeuku A0/MKHbI 6bITh 3anMcaHbl COOTBETCTBYHOLLMM 06pa3om

MpumeyaHne — T[1poBOAMMOCTbL He SABMSETCA napamMeTpoM, MPUrogHbIM A8 CPaBHEHUS XapakTepucTuK pas-
JINYHBIX M30/1ATOPOB. [POBOAMMOCTL AAHHOrO M30/ATOpPa MOXET OblTb MepecuntaHa B MOBEPXHOCTHYIO NPOBOAMMOCTb C
NOMOLLbIO Ko3thhuLmeHTa opMbl (CM. NpuoxeHue ).

P2 V3mepeHne TOKOB YyTEUKU MO NOBEPXHOCTU N30/ATOPOB

3TN ANnuTesNbHble U3MEPEHNs MPOBOAATCHA Ha TMpNsHAe CTaHA4APTHBIX TapesbyaTtbiX W30/IATOPOB WM Ha CTaH4apT-
HOM [JIMHHOCTEPXXHEBOM M30/1ATOPE. V30NATOP [JO/MKEH BblAEPXMBATL MPUIOXKEHHOE HaMpshkeHue ANs npegnosaraemoro
Knacca CTeneHn 3arpsasHeHns 6e3 nepekpbiTUS U30M1AUMN BennumHbl ToKa yTeukn AO/MKHbl ObiTb 3anucaHbl COOTBETCTBY-
oMM obpasom.

D.2.3 KanimbpoBska ¢ NOMOLLbO UCMbITAHWIA B YCNIOBUSX COMSIHOTO TymMaHa

8 060MX BbILIeyKa3aHHbIX CyyYasx KannbpoBKa TOKa YTeUkn NPOBOAMTCA C MOMOLLBIO WCMbITAHUA B YC/TOBUAX CONS-
HOro TymaHa corsiacHo M3K 60507 Ha TOM e U30/IATOpEe U MPU TOM Xe 3HaYeHUN HanpsxkeHus VcnbiTaHus npoBoAATcA
C yBe/MUMBalOLLEeCcA COMEHOCTbI OT WCMbITAHUSI K UCMbITAHWI0, MOKA He BO3HWKHYT MakCMMasibHble GpPOCKM TOKa YTEuKM
(/uta). cpaBHUMblE C BEAMYMHAMM, MOJYYEHHbIMWM NPU U3MEPEHUSX HA MecTe akcnayaTtaumn. CoOTBETCTBYOLLaA cose-
HoCTb 1 ABnseTca 3C.

Mpumevanne 1 — /. — 93T0 HauGonbluas MUKOBAs Be/IMUMHA TOKA YTEUKW, U3MEpEeHHas Ha u3onsTope npw
HanpsHXKEHWM, NPU BLIAEPXKMBAEMOM HAMNPSHKEHUM B TeuyeHue [OJIMTENIbHOTO Nepuofa BPEMEHW NPOBEAEHUS UCTbITaHWiA
(a nmMeHHO, oauH MM Gonee pas 3a rof, B C/lyyae NPOBEAEHUSI UCTbITAHWA HA HapyXHOM CTeHAe WX B TeueHue 1 vac B

c/lyyae ucnbiTaHuiA B YC/IOBUSIX COMSIHOMO TymMaHa corsiacHo MOK 60507).

MNpumevaHne 2 — EcAv nosiMMEpHbIE U30MATOPbI UCMOMb3YHTCA A1 oueHkn 3C BMEeCTo CTaHOapTHbIX UK30-
NIATOPOB, YKa3aHHbIX B HaCTOALMX TEXHUYECKUX TpeboBaHMSAX, HEOOXOAMMO OTMETUTb, YTO MAPOIOGHbLIE N30MATOPbI,
noggepraemMble UCMbITAHUAM B YC/I0BUSAX CONSAHOTO TymaHa cornacHo M3K 60507, MoryT nokasatb XyAluve Xxapakrepu-
CTVKW, YEM OXMAaemMble B 3Kcnjayatauuu, 6narogapsi BpEMEHHOW noTtepe rnapoobHOCTH, BbI3BAHHOW npoleccamy npes-
BapuTeNbHON NOArOTOBKW YC/IOBUIA UCTIbITAHUIA.

D.3 OueHka OC ana 3arpasHeHns Tuna B nyTem namepeHus paspsigHoi Hanps)keHHOCTW usonstopa

atn ANnTeNlbHble U3MEepPeHUA NpoBOAATCA Ha rmpnsaHge CtaHfapTHbIX TapesbyaTbiX U30/1ATOPOB WKW Ha CTaHdapT-
HOM [A/IMHHOCTEPXHEBOM MW30/ISTOPE HA HAPYXXHOM WCMbITaTe/lbHOM CTeHAe W obecneumBaloT pesynbTaTel, Hanbonee
61M3KMe K ONbITy 3KcnyaTauun. PaspsigHas HanpskeHHOCTb M30M18Topa — 3TO €ero paspsifHoe HanpshkeHve, AefleHHoe
nM6o Ha ANMHY M30Nn5Topa, IMB0 Ha ero AAuHy nyTu yTeyku. Mo npowecTBuM AANTENbHOTO BPEMEHW 3TU pesynbTaTbl MO-
ryT 6blTb MpeAcTaB/ieHbl MO0 Kak MUHUMasbHas paspsgHas HanpshkKeHHOCTb, /IGO0 Kak COOTHOLUEHUE MEXAY paspsigHOi
HanpshKeHHOCTbI0 U 4acToCTblo paspsga lMpoueaypa MCnbiTaHUA OBbIYHO BKIOYAET LUYHTMPOBAHUE HECKOMbKMX WU30M1ATO-
pOB TMPASHAbLI NAaBKUMW NpefoxpaHuTensaMy Ans Toro, Y4ToGbl Noc/e NepekpbITUA TMpAsHAa aBToMaTuyecku yAnvMHWAACh
(manbHelwyw nHgopmauymio cm. B (1]). 3aTeM MUHMMa/ibHas paspsigHas HanpsHKEHHOCTb MOXET ObiTb HEMOCPELCTBEHHO
npoBepeHa OTHOCWTENbHO Pe3y/bTaToB WCMbITAHUIA B YC/IOBUAX COMSIHOTO TyMaHa cornacHo M3K 60507 Ha TOM e cTaH-
JapTHOM wu3onATope, YTobbl nonyuntb OC A8 HAPYXXHOTO UCMbITaTeNbHOro cTeHfja. Takum obpas3om, CTeneHb 3arpssHe-
HMS Ha MecTe 3akcnnyaTaumm (C33) MoxeT He cooTBeTcTBoBaTb AC AnA cTaHAApPTHOro m3onstopa (CM. pucyHok 3). rae
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nepekpbiTMe, B OT/IMYME OT TOKA YTEuKW, SIBASETCS KPUTEPUAsIbHOW XxapakTepucTukoil. CrefyeT [o6aBWTb, YTO W Apyrue
M3MepeHUs cTeneHyn 3arpsisHeHus (Hanpumep, YWHMO, NoBEpXHOCTHOM NPOBOAMMOCTY, MOBEPXHOCTHLIX TOKOB YTEUKM)
MOTyT Takxe He COOTBeTCTBOBaTh C33 A/a CTaHAAaPTHOrO M30/1STOpa NPW €ro UCMbITaHUM Ha MecTe aKCMyaTauuu.

MpumevaHne — 3OC npeAcTasniseT COOTBETCTBYIOLME UCMbITAHUA BblAepXVBAEMbIM Hanps>keHuem B YC/O-
BUAX conisHoro TymaHa (M3K 60507) onsa ctaHfapTHOrO M30/15Topa M He [0/DKHO MCMOoNb30BaTbCA HEMOCPEACTBEHHO /1A
onpejenieHns CTeNeHn UCKYCCTBEHHOTO 3arpsA3HeHus npu nabopaTopHbIX WCMNbITaHUAX 4715 U30NATOPOB APYrUX KOHCTPYK-
unii (cm [2] gns 6onee Nogpo6HOI MHhopMaLmK).

D.4 Kak oueHnTb C33 3arpsi3HeHunin Tuna B

B npunoxeHun A npuBefeHa 6510k-Cxema, MO3BONSOWAA MOAYYATb NpefcTaBrieHne 06 o6LeM noaxofe K OueHke
C33 pana 3arpasHeHwin Tuna B Ha mecTe akcniyaTauuun. [ina oueHkn C33D BaxeH aHanu3 npegnonaraembiX UCTOYHUKOB
3arpsisHeHNsT U AaHHble MO 4YacToTe YB/aXHeHWs [laHHble MO KOMMYECTBY W3MEPEHWUlA CTeneHu 3arpsi3HeHuidi Takke mno-
MOTyT A/ onpefenexusi npaBuibHO C33 Ha MecTe YCTaHOBKM M30/1ATOpoB. Hanpumep, C33 ans npubpexHbIX paioHoB
pacnonoxeHusl, rae cosieHass Bofa WM MPOBOASLIMIA TymMaH OTK/I1aAblBalOTCAA Ha MOBEPXHOCTU M30/1ATOpa, M HepacTBO-
pvMble OCafKy MOTyT WX He MOTYT MMETb OCO60ro 3HauyeHusl, MOXeT ObiTb MosydYeHa U3 onbiTa 3kcnayatauuu, AMCO,
YWHMNO. no pe3ynbratam W3MeEpPEHWA MOBEPXHOCTHON MPOBOAMMOCTA WAW TOKOB yTeukn. CubHble U cnabble CTOPOHbI
Kaxgoro mMeTofia He06X04MMO NpoaHanM3npoBaTb NMPY 0OGBACHEHWM pe3ysibTaToB M3MepeHuin (cm. [1] ans 6onee nogpob-
HOW MHhopmaummn)

MoaTomy, B BbillEyKa3aHHOM MpuUMepe NPUOPEXHOro PacnoOXEHUs W30AATOPOB, rAe HepacTBOPMMbIMK Ocagka-
MW MOXHO npeHebpeyb, ¥ BO3HMKAET PErynsipHoOe yBMaXHEHWe CTaHAapTHOro usonatopa, usmepeHus JMCO, BeposATHO,
OKaXKYTCS HWU3KUMK, Gnarofaps perynsipHoli O4McTke MNOBEePXHOCTW n3onsaTopa. B Takmx o6CTOATENbCTBaX A1 aHasimsa
cobpaHHbIX faHHbIX TpebyeTcs cTaTUCTUYeCKUidi NOoAXOo4 W [O/MKEH ObiTb MCMOMb30BaH MeTof Haubosbluero npasgono-
[obua ansa yHkuMM pacnpeenenus. Hanpumep, orpaHuyeHHas 2 % BenuuuHa npu HafeXxHoCTU oueHkn B 95 %, 3aTem
MOXeT 6bITb WCMOMb30BaHa kak napameTp C33, 4To6bl KOMMEHCMPOBAaTb C/IULIKOM HU3KOE 3Ha4YeHue W3MEepeHust uau
O4YeHb Masioe KONMYecTBO M3MepeHuid (cm. [2] ana 6onee noapobHOW MHpopmaumm). STOT NOAXOA OCOBEHHO BaxeH npu
KOHCTPYMPOBaHUN U30/1SILUN AN151 OTBETCTBEHHbIX YCTAHOBOK.
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MpunnoxeHve E
(o6sa3aresibHOE)

Vi3mepeHns Hanpas/ieHHbIX MNbl1EBbIX OT/IOXEHWIA

E.1 BctynutesnbHoe 3amevyaHne

MpepactaBneHHoe Ha pucyHke E.1 yCTPOWCTBO A1 U3MEPEHWUS HanpaBfieHHbIX MblIEBbIX OT/IOXKEHUA COCTOUT U3
yeTbipex BepTUKasIbHbIX TPYOOK, KaxJash M3 KOTOPbIX MMEeT npopesb C YeTblpex CTOPOH, HanpasneHHbix Ha Cesep. HOr.
BocTok 1 3anag. K oCHOBaHWIO Kaxoi TPyoku mpuKpenneH CbeMHbIli KOHTelHep, B KOTOPbI Yepe3 npopesb cobuparoTcs
3a/lyBaeMble OT/IOXKEHUS
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PucyHok E.1la —O6Luii Bua ycTpoiicTea PucyHok E.1 b — Pa3mepsbl npopesu

PucyHok E.1 — YCTpPOIACTBO A/151 U3MEPEHNSI HAanpaB/IEHHbIX MbINEBbIX OT/IOXEHUI

[na obecneyeHnss CONOCTaBMMOCTU pPe3y/bTaTOB WM3MEpPeHWi, NPOBOAMMbBIX B PasHbIX CTpaHax, Mpopesb A0/KHAa
MMeTb pasmepsbl, yka3aHHble Ha pucyHke E.1. HoMuHasbHble pa3mepsbl npopesu: wupuHa — 40 MM ¢ paguycoMm 20 MM Ha
KaXX0M KOHLLe, paccTosiHMe mMexay LeHTpamu paguycoB — 351 MM (cnepoBaTenbHo, obwas anvHa npopesv — 391 mm).
OnuHa Tpy6kn, no kpaiHe mepe. — 500 MM. ee HapyXHblii gnameTp — 75 MM. PaccTosiHie OT BepxHero KoHua Tpyo6ku
[0 BepxHero koHua npopesn — 30 MM. TpyOKu ycTaHOBMIEHbI HA OMOPHOI KOMOHKE, NMPU 3TOM HWKHWUIA KOHeL, npopesun pac-
NMOJIOXKEH NMPUMEPHO B TPEX METpax OT NOBEPXHOCTU 3EM/IN.

OTo npefoxpaHseT npubop OT CryyailHbIX MOBPEXAEHWR, a KOHTelHepbl AN cbopa OTNOXKEHUA MOXHO NEerko u
yO06HO MeHATb. ECnn N03BOISIET COCTOSIHNE TPYHTA, YCTPOCTBO MOXHO YCTaHaB/IMBaTb U HA MEHbLUEl BbICOTE.

DTN KOHTEWHEPbl CHMMAlOTCSA Yepes kaxabli mecsau. VX cogepxumoe nepemelunaeTtcs B 500 M gemuHepanunso-
BaHHOWM BOAbI, pasHblli MakpocKonuyeckunii Mycop (INCTbs, HAceKkoMble U TA.) yAasiseTcs, U n3MepsieTcs NpPOBOAMMOCTb
pacTBopa. Noka3aTenb 3arpsA3HEHUs ONpefensaTcs Kak cpefHee 3HauyeHue OT NPOBOAMMOCTEN OT/IOXKEHWli, COBpaHHbIX B
yeTblpex KOHTelHepax, BblpaxaeTcs B MKCM/CM 1 HOpMUPYeTCS A1 MECSYHOTO nepuoga.

MpenmMyLLecTBOM AaHHOM MEeTOAUKWM SBNSETCS ee MpOoCToTa, U TO. YTO OHa MOXeT ObiTb MCMO/b30BaHa NpPU OTCYT-
CTBUM HaNpshKeHus, 6e3 N30N1STOPOB U CPEACTB, UHbIX, YHEM TPEBYIOTCS A/151 MOHTaXa M3MepUTENIbHOro YCTPOCTBA.

[NaBHbIM HEAOCTATKOM 3TOTO M3MEPUTENLHOrO YCTPOCTBa SBASETCA TO, YTO MNPW 3TOM HE UCMOJb3YHTCHA peasibHble
N30NATOPbl Y NO3TOMY HEBO3MOXHO OLEHUTb MX CMOCOBHOCTb K CaMOOUMLLEHWIO W BAWSHME Mpodinns pebpa Ha npouecc
OT/IOXEHUSI 3arpsA3HEHUIA Ha €ero NoBepXHOCTb. B palioHax, B KOTOpbIX 6blBAOT CU/bHbIE AOXAW, MOXET OblTb AONYCTUM
60ee BbICOKMIA MokasaTeslb 3arps3HeHusl, B TO BPeMs Kak B palioHax C HeGOMbLUMMW JOXASAMU U 6ONbLUOK BEPOATHOCTbLIO
BO3HWKHOBEHNA TyMaHa, peasibHas CTeneHb 3arpss3HeHus OyAeT Bbllle, YeM W3MepeHHas ycTpoicTBoMm. [loaTomy Ans
TakKnx PaioHOB C Liefbio KOPPEKLMIN 3MEPEHUI NCNONb3YeTCA KNMMaTUYeCcKnii dhakTop.
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E.2 MeToguka namepeHuii

MeToamnka exemMecayHbIX U3MePEHUn COCTOUT B CNeaytoLLem

Ha mecTe ycTaHOBKM yCcTpoiicTBa:

- oTcoeduHUTE YeTbipe KOHTeliHepa Ans cbopa OT/IOKeHW OT Tpybku cbopa u 3akpoiite X npesyCMOTPeHHbIMU
KpbILWKaMm:

- 3anuwnTe JaTy CHATUA KOHTENHepa Ha ero aTUKeTKe;

- MOCTaBbTe YEeTbIpe YNCTbIX KOHTElHepa Ha Tpy6kM cbopa, 3anoniHUTE ITUKETKM Ha KaXOM KOHTelHepe, ykasaB Ha
HUX Hanpasnexue (Cesep, tOr, BocTok, 3anaa) n gaTy yCTaHOBKM.

Ha mecTe nsmepeHus:

- B KaXAblii KOHTeliHep c6opa Haneiite 500 Mn AeMyHepann3oBaHHOlM BoAbl. MPOBOAUMOCTb BOAbl AO/MKHA ObITb
meHee 5 MKCwM/cM. Ecnn cocypn conoepxuT AOXAEBYH BOAy, Ao6GaBbTe B HEro AeMuHepann3oBaHHOW BOAbl, YTOObI 06bLEM
cocTtaensn 500 mn. Ecnm BcneacTBue BbiNafeHWs CUbHBIX JOXAEN B cocyne okakeTcs 6onee 500 mn, To gonveaTb BOAy
He TpebyeTcs,

- nomelLualiTe uin B36onTaiiTe cogepxmmoe, noka He pacTBOPSATCS COMU;

- M3MepbTe NPOBOAUMOCTb pacTBopa, MNPeanoyYTUTENIbHO WM3MEpPUTENEM MPOBOAMMOCTM, KOTOPbLIA aBTOMAaTU4ecKu
npuBOoAMT NokasaHusi nposogumoctn k 20 °C. Ecnv nameputenb NPOBOAMMOCTY HE CHaGXeH aBTOMAaTMYecKON MonpaBKoi
Ha Temneparypy, TO U3MepbTe Takke 1 TeMnepaTtypy pacTBopa;

- ecnu o6bem pacTtBopa oT/m4yaeTtca oT 500 mn (Hanpumep, B clyvyae CUbHbIX A0XAeR B KOHTeHepe cbopa ckonu-
nocbk 60nblUe BoAbl), M3MeEPbTE peasibHblii 06bEM;

- paccuutainte npusegeHHyt K 20 °C NpoBOAVMMOCTb OT/IOXKEHWI, COBPaHHbIX B KaXAOM W3 YeTbipexX KOHTeWHepos,
BbIpaXXeHHY0 B MKCM/CM, 1 HOPMa/IM30BaHHY OTHOCMTE/NIbHO 06bema 500 mn 1 nepuoga cbopa B 30 gHell.

HopmanusoBaHHoe 3HayeHne no YVHIO paccuntbiBaeTCA C NOMOLLBIO BbIpaXeHUs:

Vy 30
YUHMO  6og X =% x —
20%500" D E1)
rae YVHMNO — npoBOAWMOCTL OT/IOKEHWA, MOJSyYeHHasi Mo MNOKa3aHUsM YCTPOWCTBA M3MEPEHWS HanpaB/ieHHbIX Mbie-

BbIX OT/IOKEHWI, B MKCM/CM;
720 — o6bemHas nposoAMMOCTb Nnpu TemnepaTtype 20 °C (Cv/m);
V4 — 06bem pacTeopa B cocy/e;
D — uncno gHein c6opa oTNOXEHUI

Ecnn n3mepuTens NpoBOAMMOCTU He CHaGXeH aBTOMAaTWYecKoW MNonpaBkol Ha Temnepatypy, TO Takas nonpaska
(npusegeHne nposoaumMocTu K 20 °C) MOXeT 6bITb BbiNosIHeHa ¢ nomoLbto chopmyn (C.1) n (C.2);

- paccuuTaiite nokasatenb 3arpsasHeHus (M3) 3a Mecsl, B3sIB cpefHee 3HayeHue Mo YeTbiPeM CKOPPEKTUPOBaHHbLIM
3HaAYEHNAM NPOBOAUMOCTEN, BbIPAXEHHbIX B MKCM/CM, & UMEHHO:

YWHMOOM + YUHMNOM * YVHIMOBN + YUHITON
4

(E.2)

MpumeuyaHne 1 — BHyTpU TPy6OK c6opa MOXET CKOMUTLCA TPsidb, KOTOpasi MOXET 6biTb CMbITA [JOX/AEM B KOH-
TeliHepbl c6opa. MoaToMy, MokasaTenn 3arps3HeHWsi, MoJlydYeHHble AN AOXA/MBLIX MECsLeB, MOryT OKasaTbCs HEeMHOro
60/1€€e BbLICOKMMM, YeM 3HaueHusi M3, MoslydyeHHble B OTCYTCTBME aTMOCHEPHbIX OCaAKoB. ECM nokasaHus ycpeaHsioTcs
3a NPOAO/HKUTESbHBIV Nepuo, BPEMEHN, TOrAa HET HUKAKOM pasHuubl. OfHaKo, ecim TPe6yloTCsi OYeHb TOUHble MecsyHble
uMdpbl, TOraa mepes CHATUEM KOHTEMHEpOB c6opa NSl MPOBEAEHWS aHa/M3a OT/IOKEHWI BHYTPEHHWE CTEHKM TPyGOK
c60pa MOXHO OMOJIOCHYTh, BblAABNMBAS AEMUHEPAIN30BaHHYI0 BOAY U3 NNACTUKOBOM GYThINKM

MNpvmeyaHne 2 — [na 6onee noApo6GHON MHdOPMauMM MO NPUPOAEe WM WCTOYHMKAM 3arpsisHeHuit cobpaH-
Hble OT/IOXEHUS MOTYT 6bITb OTOCAaHbI B nabopaToputo AN 6onee TwatebHOro XMMNYeckoro aHanmsa.

Ecnu Bcnep 3a M3MepeHVsiMU NPOBOAMMOCTY TpebyeTcs oOLeHKa HepacTBOPWMMbIX OT/IOXKEHWIA, pacTBOPbl [OJIKHbI
6bITb OTCOUNBLTPOBAHbLI MPU UCMNO/Ib30BaHWM BOPOHKM W NpeABapuTesibHO BbICYLLIEHHOW B3BELUEHHOW (hUNbTpPOBasIbHON OY-
marn cteneHn GF/A 1.6 MM mnu aHanornyHoli 6ymarn Bymara 3aTem [o/mxHa 6biTb BbICylleHa W B3BelleHa PasHuua B
Bece B rpaMMax 3aTeM COCTaB/NsieT HepacTBOpUMoe oTiioxeHue (HO).

E.3 Onpegenenve knacca C33 no nokasaHusam YNHIO

B3avMoCBA3b Mex/y K1accoM CTeneHu 3arpsasHeHus B akcniyataumun (knacc C33) v nokasatenieM 3arps3HeHus,
npeanoyYTUTENbLHO M3MEPEHHbIM, NO KpaiHel mepe, B TeyeHue 1 roga, npusefeHa B Tabnuue E.1. B Ttabnuue E.2 npuse-
[eHbl aHHble Mo npuBeaeHHbIM YPOoBHAM HO, nsmepeHHbIM ¢ nomousio YUHMO.

32

OnekTpoTexHuyeckas 6ubnuoteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 56735—2015

Tabnuua E.1 — TMokasatenb 3arpsi3HEHMS NO AaHHbIM YCTPOWCTBA A1 M3MEPEHMS HanpaBfIEHHbIX MOJSIEBbLIX OT/I0Xe-
HWI B 3aBUCMMOCTU OT K/lacca CTENEeHN 3arpsa3HeHNs B aKCnayaTauum
lMNoka3artenb 3arpA3HeHna no gaHHbIM yCTpOVICTBa AN NU3SMepeHnsa HanpaB/ieHHbIX
nosieBbIX OTN0XeHU, M3 (MKCM/cm)
(BbIGEPUTE CaMblli BbICOKUIA YPOBEHb) Knacc cteneHu sarpsisHeHnst
B 3Kcnnyartaynun
Cpe,qHﬂﬂ MecCAYHasA BeJsInYnHa, nonyyeHHasd MakcrmManbHas MecsiuHast Be/INUYMHA, noslydyeHHas
no smMepeHnsm B TeveHune 6onee 1 roga no nsmMepeHnsam B TedeHune 6onee 1 roga
<25 <50 a OueHb nerkoe
ot 25 o 75 o7 50 go 175 b INerkoe
oT 76 o 200 ot 176 go 500 c CpegHee
ot 201 go 350 ot 501 go 850 d CunbHoe
>350 >850 e QOueHb cunsHoe
Tabnuua E.2 — Koppekuusi knacca CTENEHW 3arpsisHEeHWs B 3KChyatauuum B 3aBUCUMOCTWM OT ypoBHel HO, nonyyex-

HbIM MO nokasaHusim YVHIO

MokasaTesnb 3arpsi3HEHNS NO AaHHbIM YCTPOCTBA A1 U3MEePEHUst HanpaBieH-
HbIX MONeBbIX OTNIOXeHW. HO (rpammbl) (BbibepeTe caMblii BbICOKWUIA YPOBEHb)

Koppekuus knacca cTeneHu 3arpssHeHns
CpefHss MecsiyHas BeM4vmHa, MakcrumanbHasa MecsivyHasa BeNMUnHa, B 9KCM/lyatauum
nony4vyeHHas no nsmepeHnsam nony4vyeHHasA no nsmepeHnam
B TeyeHue 6onee 1 roga B TeyeHue 6onee 1 roga
<0.5 <1.5 OrtcyTcTBYET
or0,5001,0 ot 150025 YBenuueHve Ha oAuH knacc
>1.0 >2.5 YBenuueHne Ha OOUH WNW ABa knacca u
paccMOTpeTb BO3MOXHOCTb  YMEHbLUEHUS
(Hanpvmep, 06MbIBKa)

E.4 YyeT BNnaHuA Knumara

Ecnn paHHble 0 norofle M3BECTHbl, TO MokKasaresib 3arpsA3HeHusi, NoJlyvyeHHbIi No AaHHbIM YCTPOCTBA U3MEpEHUs
HanpaB/IeHHbIX MbINIEBbIX OT/IOKEHWA, MOXET ObiTb CKOPPEKTMPOBAH C YYETOM KIMMATUYecKOro BAWSHWA. STO OCyLlecT-
BNIAETCA NyTEM YMHOXEHWS 3HaYeHns nokasaTtens 3arpsasHenuns (M3) Ha kaumaTuueckuii koaddmumeHT (CL,

Knumatunyeckuii KoathuumeHT onpegenseTcs kak

?<1

+

o=\2°, 3 m (E3)
rae Fy—umcno TymaHHbIX AHER B rofy (B npefenax ropusoHTasnbHOR Buanmocty < 1000 m);

D,,, — u1C/io 3acyL/iBbIX MecALeB B rofy (ocafku < 20 mm).

MpumeyaHne — BbipaxeHne (E.3) OCHOBaHO Ha uW3MepeHusx, MpoBefdeHHbix B HOxHON Adpvke B 80 MecTax
aKcnnyaTauum B TedeHne 6onee 4 ner.
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MpunoxeHve F
(obs3aTesnibHOE)

Vcnonb3osaHve na6opaTopr|x MeToa0B NCMbITaHWIA

MeTos nabopaTopHbIX UCMbITAHWI BbIOMPAETCA COrMAacHO TUMY 3arps3HeHVs Ha MecTe 3KCryatauuu, Tuny W30Ns-
Topa M BUAY HanpshkeHus. VcnbitaHus, ykaszaHHble B MOK 60507 n MOKITT 61245, npMMEHSAIOTCA HEenocpencTBEHHO AN
Kepamuyecknx W CTEK/NAHHbIX W30MATOPOB. [J0 HacTOALWEro BPeMeHW HeT cTaHjapTa, pernameHTUPYIoLWEero WUchbiTaHua
3arpsisHeHHbIX NOMIMMEPHBbIX U30/1ATOPOB. B kauecTBe 06Liero npaswna Ans 3arpsasHeHuin Tuna A pekoMeHayeTcsl NpoBo-
OVTb NabopaTopHbIe UCMbITaHWA NMPU Ha/IMYUKM COS U3 TBEPAbIX 3arpsA3HUTENen, u gns 3arpsasHeHuidi Tuna B — wcnbitaHus
B YC/I0BUSAX COJISAHOIO TymaHa

Vicnonb3yemas npu n1abopatopHbIX UCMbITAHWAX CTENEHb 3arpsa3HeHns onpegenseTcs 3-Ms OCHOBHbIMMW thakTopamu:

1. CyulecTBytOLWMIA TUN 3arpsA3HEHUsT 1 CTEMEHb 3arpsi3HEHUsI HA MECTe 3KCrnyataumu onpeaensitoTcs nyTeM OLeH-
KW 3arpA3HeHns Ha MecTe JKcnyartaumu, Kak onucaHo B N. 8 n npunoxeHunsax C, O n E.

2. CTeneHun 3arpsA3HEHNs Ha MecTe 3KCrnjyartaumu KOpPeKTUpyeTCcs C y4yeTom Jiloboro gedmumra Wianm HEeTOYHOCTU
onpegenexusa C33. MNonpaBoyHble KOA(PMULNEHTBI AO/MKHBI KOMNEHCMPOBATb

- pasfnmuve B CMNOCOBHOCTU M30/1ATOPA, WUCMOJSIb3YEMOro A1 U3MEPEHUS CTEMEHW 3arpsA3HEHUss Ha MecTe 3KCMJy-
aTauum, u ucnbliTyemMoro B nabopatopuu M30MATOpa, 3axBaTbliBaTb Ha Ce6S 3arpsA3HeHus, Hanpumep, BAUSHWE npoduns
pebep 1 anameTpa.

- pasnuuue B BUAAX HanpshKeHWsi, BO3AENCTBYIOLEN0 Ha U30MATOP, WCMOMb3yeMblii ANS M3MEepeHuss CTemneHu 3a-
TPA3HEeHMsT B YC/IOBMAX 3KCnjyaTauuu, U UCNbITyeMblli B nabopartopun, Hanpumep, HanpsbkeHue MOCTOSHHOrO Wau nepe-
MEHHOrO TOKa;

-Apyrne BaXHble BO34eiCTBUS.

3. Tpebyemasa npu nabopatopHbIX WCMNbITAHUAX CTENeHb 3arpsA3HeHus, onpegensercs Ha ocHoBe C33, C uenbio
KOMMeHcaunmn pasnuuna Mexay AelCTBMTE bHbIMU YCI0BUSAMU 3KCyaTauum U3oNsauum v ycnoBuaMM, VMeLwmMMUcsa npu
CTaHAAapTHbIX UCNbITAHUAX. 3TN NONPaBOYHbIE KOIPAMUNEHTBI K CTENEHN 3arpsA3HEHNA A0/MKHbI KOMMNEHCMPOBATD:

- pasninuune B TUNe 3arpA3HEHNs Ha MecTe aKCnayaraummn 1 npu 1abopaTopHbIX UCTIbITAHNAX;

- pasfnuuve B paBHOMEPHOCTY 3arpsA3HeHNs Ha MecTe aKcnyaTauum u npyu 1abopaTopHbIX UCTIbITAHUSAX;

- pasninumne B YC/I0BUAX YBIAXKHEHNA HA MeCTe 3KCryaTauum n npu 1adbopaTtopHbIX UCTILITAHUAX;

- pasninune B MOHTaxke 060pyA0BaHus.

[pyrue BaxHble BvsOLWMe hakTopbl MOTYT BK/IOYaTh B CE6S:

- B/USIHWE cTapeHus usonsauuu (B pesynbTaTe NPoAO/DXKUTENIbHOTO BPEMEHWU ee 3KcrsyaTauun) Ha Cnoco6HOCTb 3a-
TPA3HATLCA U CMaYMBaTLCS;

- cTaTucTMyeckas HeonpefeneHHOCTb, BO3HWKaKLWas BC/eACTBME MNPOBEAEHMSA OrpaHMyeHHOro 4Yucna OonbiToB ANs
NpoBEePKN TPeOGYEMOro YPOBHS BbIAEPXKMBAEMOr0 HaMpPsHXEHNS 3arpsA3HEHHON N301ALMK

3T0 rnaBHble NPUHLMMNBLI 3TUX MPOLECCOB. BbIGOP BENMUMH 4151 NONPaBOYHLIX KO3((MLNEHTOB 3aBUCUT OT YC/OBWIA
N onbiTa 3Kcnayataumn. MonpasBoyHble KO3IMULMEHTbI U3BECTHbI A1 ONPefesieHHbIX TUMOB U30/1ATOPOB M 6onee Toro,
MOMOJIHAITCA MO MEepe HaKOIM/IeHWs OnbiTa 3Kcnayarauun. Mo mepe BO3MOXHOCTW, XapakTepHble 3Ha4YeHUsi NOorpaBOYHbIX
K03th(h1LMEHTOB AaHbl B COOTBETCTBYOLMX YacTax MIK 60815.

Mo cornacoBaHWio Mexay npousBoguTenemMm v notpebuTtenem NpoaykuuM MOryT paccMaTpuBaTbCH HecTaHOapTHble,
3akasHble, s1labopaTtopHble MeTOoAbl UCMbITaHWs U30MAAUMM B YCNOBUAX 3arpsasHeHus. Bonee nogpo6Hyo nHdopmauuio no
TakuM MeToAam UCMbITaHUiA MOXHO HainTu B (1].
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Mpunoxexve G
(o6s3aTensHoe)

[eTepMUHUCTCKNE 1 cTaTtucTUyeckme noaxobl Npu UCNbITaAaHUN U30NAALNN NCKYCCTBEHHBLIM
3arpA3HeHnemM n Kputepum oueHkn

G.1 O6LLee 3ameyaHve
Mpu UCNbITAHUN U30MAUMKM B YCIIOBUAX WCKYCCTBEHHOrO 3arpsi3HEHUst MCMOMb3YTCA ABa MeTofa CO CBOMMU Kpu-

TEpUsMU OLEHKM Pe3ynbTaToB WCMbITaHWiA: AETEPMUHWUCTCKUIA W CTATUCTUYECKWiA MeToAbl. MHOTME U3 MPUMEHSIEMbIX Me-
TOAOB, OAHAKO, MPEACTABNAT COGOM KOMGMHAUMIO 060MX MeTofoB. Hanpumep, HekoTopble (aKTOpbl, WCMO/b3yeMble
B AETEePMUHNCTCKOM MeTOofge, B3siTbl OT CTAaTUCTUUYECKUX COOBPaKeHUd WU HEKOTOPbIMW CTATUCTUYECKUMM BapuauusMm

npeHe6perar0T € CTaTUCTUYECKNX MeToaax.

G.2 [leTepMUHUCTCKNIA NOAXO4
[leTepMUHUCTCKMIA NOAXOL LUMPOKO WCMOMb30BasICA AN1S MPOEKTUPOBAHUS MHOMMX 3M1EKTPUYECKUX W MeXaHUYecKmx

3/1eMeHTOB, annaparos u cucteM. OO6bLIMHO OnpefenieHie YPOBHS W30/ALMM OCHOBLIBAETCA Ha aHa/M3e camblX TSXesblX
YCNoBUiA 3Kcnnyataumm M30N5UMnM U NPUHATUM  KOI(MULMEHTOB 3anaca, KOMMEHCUPYIOWMX OTCYTCTBME HEOo6XO0ANMbIX
3HaHuWiA. MpepgnonaraeTcsi, 4TO B 3KCMJlyaTaummn CyLLecTBYeT OnpefesieHHbli MakCUMyM TSHKECTU YCNOBUIA cpefbl, KOTOpble
BO3/EWCTBYIOT Ha M30MAUMI0 C MIOTHOCTLIO pacnpegeneHus /(y), kak nokasaHo Ha pucyHke G.1 lMNpegnonaraetcsa Takxe,
YTO BblAEPXMBAEMbIE HAMPSHKEHUSA M30MAUMN (BblpaXKEHHblE Ha pucyHke G.1 4yepe3 BepoOATHOCTL ee nepekpbiTna (P(Y))
obecneunBaloTCA NpY HEKOM MWHVMMA/IBHOM 3HAYEHWWM CTENeHW 3arpsA3HeHus (HaigeHHoOM M60 MO AaHHbIM OfbiTa 3KC-
nayarauyuu, 160 no pesynbTaTam 1adbopaTopHbIX UCTIbITAHUIA), HUXKE KOTOPOro NepekpbIThe N30N5AUMN He NPpon3oiaeT.

3areM MUHUMa/IbHasA BblAepXuBaemas CTeneHb 3arps3HeHust M30NAuMU BblbMpaeTcs TakuM 06pas3oM, 4TOObl OHa
npesbillasa MakCUMaslbHOe BO3AENCTBME 3arpA3HEHVS C HEKOTOPbIM AOMYyCTUMbIM NPELEesioM, KOTOPbI KOMMeHcupyeT
HeonpeAeneHHOCTb B OLEHKe CTeNeHW 3arpsa3HeHnin N 3N1eKTpUYeckoi NPOYHOCTU U30AALUN

[nsa Bblbopa MakCHMasIbHOrO YPOBHSA 3arps3HeHWin aTOT MeTof TpebyeT TOUYHOCTW OnpefeneHuns CTeneHu 3arpsas-
HeHMss Ha MecTe aKcrnjyatauuu. B MpoTMBHOM cCflyyae BO3MOXHa MepeoLeHKa WA HefooLeHKa CTeneHn 3arpAasHeHus
Wn OWNGOYHbIE NPEAMNO/IOKEHUSA O B3aVMOCBA3N MeX/y CTeneHblo 3arpssHeHus B aKCrsyataumm v npu naboparopHbIX

UCTIbITAHUSIX.
B npounom, ycnex NnpUMEHEHUst AaHHOTO MeTofa 6bin 06YCNOB/EH, B OCHOBHOM, 6/arofaps TOMy, YTo, B 60/bLUVH-

CTBE€ Cny4yaeB pe3ynbTaTtbl na6opaTopr|x ncnbITaHUiA NP NCKYCCTBEHHOM 3arpA3HeEHUN gaBasin KOHCEPBATNBHYHO OLLEHKY
Ons KOppeKTHOVI OLUEHKM pa3pAaHbIX XapaKTepucTtuk 3arpﬂ3HeHHOI7I n3onaunmn HeO6XO,EI,l/1MO TWwaTtesibHo npoBoAuUTb

na6opaTopr|e NCNbITaHNA, y4nTbiBasd npu 3TOM BCe CbaKTOpr, onpeaendawume B3aMMOCBA3b MeXay CTeneHb 3arpAasHe-

HUA B aKcniyatayun n npn na6opaTopr|x ncnblTaHUAX.

e e ... e e R ge— . et fmp— a—
’ 4 =
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! \ o) Py : 1] S
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Crenenn Jarpasnenun (y)

PucyHok G.1 — UnntocTpauusi NpUMeHeHNst AeTEPMUHUCTCKOTO NOAXO0AA A/15 NPOEKTUPOBAHNS U30N1SLMN

G.3 CtaTucTuyeckuii nogxon
[N BbINOMHEHNS HOPMATUBHbLIX TPEOOBaHWIA K 3M1EKTPUYECKOW MPOYHOCTM 3arps3HEeHHON W30MALMKM UCMOoSb3yeTcs

CTaTUCTMYeCKMii Noaxof, KOTOpbli npeanonaraeT BblI6Op ra6apuToB W30/SILMK, UCXOAA U3 €€ 3/1eKTPUYECcKol NPOYHOCTM

npy onpejeneHHbIX YC/OBUSIX OKpYXatolleil cpedbl Ha MecTe aKcnjyatauuu v BO3AENCTBYOWMX Tam HanpshkeHUAX (KOoH-
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uenuua BO3AenCTByOWME hakTopbl/NPOYHOCTb M30NAUMM). ITO OCYLLECTBNSAETCA MyTEM OLEHKU pucka NepekpbITUa npes-
nonaraemoro BapuaHTa n3onauumn 1 Bbibopa npremMaemMblx ee xapakTepucTuK.

M3 pgaHHbIX pucyHka G.2 cnefyeT, YTO PUCK MEPEKPbITUS 3arpsA3HEHHON U30MALMM MOXET 6blTb paccuuTaH crnepyto-
LM obpaszom:

-3/1eKTpuyeckas MPOYHOCTb U30MAUMKM ONWCbIBAETCSH MWHTEerpanbHoi qiyHKuMel pacnpegenexHuns P(y), Te. — 3To
BEPOATHOCTb MNEPEKPbITUA U30NALMN NPU TOW XKe CTeneHW 3arpsas3HeHus y, KOoTopas WMCNosb3yeTcs B (DYHKUMM MIOTHOCTU
pacnpegenenns (Hanpumep, AMNCO). DTU AaHHble 06bIYHO GepyTcs NO pesysbTataM 1abopaTopHbIX WCMbITaHWIA, OnbiTa
aKcnayaTauum UM NOMEBbIX WUCMbITAHWA. [N UCMbITaHW B 1abopaTopHbIX YC/I0BUSX M/IOTHOCTb COJIEBLIX OT/IOXEHUM
(MCO) onpepensieTcas N0 3HAYEHWUIO 3KBMBAJIEHTHOW MIOTHOCTM COJIEBbLIX OT/IOXEHWU (SMCO) Ha MecTe 3kcnyartaumu,
NCMONb3Yys NMPUHLMMbBI, N3/I0XEHHbIE B NPUIOXKEHU F;

- 3atem yHkuua P(f), nonyyeHHas gns ogHoro msonatopa npeobpasyeTcs B yHKUMIO A1 M U30/1ATOPOB, ycTa-
HOBJIEHHbIX HA IMHUN U/ €€ YYacTKe, U NOABEPXKEHHbIX TEM Xe caMbIM 3arpsA3HeHnAM,

- AN NONyYeHns NAIOTHOCTU pacnpefenieHns BepossTHOCTU nepekpbITua nsonaumm obe dyHkuum f(y) n P(-f) nepemHo-
XaroTcA, U 3aTPUXOBaHHas 061acTb MO 3TUMM KPUBLIMU 3a4aeT 0611acTb pUcKa NepekpbITHSA 3arpsi3HEHHOW N30ALMN;

- PUCK NEepekpbITUS U30MALMM B TOf4 MOXET ObiTb paccuvMTaH no U3BECTHOMY 4YMC/Y COObITWIA B rof, NPUBOAALLUMX K
3arpsAsHeHno (HanpumMep, ConeBble LITOPMa, B MPUOPEeXHbIX paioHax, uan cnabble OOXAW, WU BbiNaJeHne pocbl B KOH-
TUHEHTaIbHbIX panoHax)

BepoAaTHOCTL NepexpueiTa I~ (37}

3aBUCUMOCTD 1(37)

Mnomocms pacnpeaenenns ()
MPOVHOCTY. BEPORTHOCTS NEPSKPHTHA HIONALUH

CreneHb 3arpasxermnsa (v)

PurcyHok G.2 — KoHuenuus Bo3geiicTeytowme hakTopbl/MPOYHOCTb U30AALMUN,
ncnonb3yemas A4n1a pacyeTa pucka NepekpbITUSA 3arps3HEHHON N301ALMN

[JaHHblii MeTof TpebyeT TOUHOTO ONPEeAesneHUs CTaTUCTUYECKUX NapaMeTpoB, Kak (YHKUMM MIOTHOCTU pacnpege-
NEHVs1 3arpsi3HeHUi, Tak 1 BEPOSITHOCTW MEPEKPLITUA M30MsuMK s nocnefHeil XxapakTepucTuku npu nabopaTopHbIX Mc-
MbITAHWSIX AO/KHO ONPEeAensaTbCcs NATUAECATUNPOLEHTHOE paspsigHoe HanpsikeHue Ujg u CTaHAAPTHOE OTKIOHEHWE Afis
KaXKZ0ro T1na u3onsTopa Npy HECKOMbKUX (MO KpaliHeil Mepe, ABYX) YPOBHSIX CTENEHU 3arpsi3HEHUSI.

[Ns CTaTUCTMYECKOr0 MeToAa MOFYT BbITb UCMO/b30BaHbI CYLLECTBYIOLLME NAaKETbl MPOrPaMMHOI0 06eCrEYEHNS.
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MpunoxeHne H

(cnpaBo4HoE)

MpyMep BompocHWKa A5t c6opa MHDOpMAaLLMK Mo NOBEAEHUIO U30/1ATOPOB
B 3arpsi3HEHHbIX palioHax

KomnaHwus: CtpaHa:

NaeHTUrKaumst NpoeKTa Ui MecTopacrnofioXeHNs:
JNvHna unu noacTaHums:

KoHTakTHOE nuuo,

afpec,
dhakc, TenedoH, e-mail

1 [aHHble/rpe6oBaHns cuctemsl (cm. n. 6)

HomuHanbHoe HanpshxeHue CUCTEMbI 1 Hambosbluee paboyee HanpshkeHne Ha 060pyLoBaHMM
BennunHa n AnnTenbHOCTb KPaTKOBPEMEHHbIX NepeHanpsiXxeHuin

CTparervyeckast BaXXHOCTb

[JaTa co3gaHus [ata BBOAA B 3KCM/IyaTaumo

Tun cuctemsl

Jkcnnyataums (He BKIOYas PeKOHCTPYKLMIO)

OuuncTka: falHet yacrora:
O6wmblBKa: fga/HeT yactoTa:
Cwmaska: fa/Het yacToTa:
Bo3pgyLuHble nnHun MoacTtaHuun
Tvn onopbl UK KOHCTPYKUMK (BK/OUYASA 3CKU3) Tun annapartos

Yucno uenei

BbICOTA NoABeca NpoBOAa Haj, 3emnei
Twn n3onupyoLLeit NogBeckn
3019UMOHHbIE PacCTOAHMSA
3awmTHaa apmarypa nsonsartopa

2 YcnoBus okpyxatoLieit cpegpl U 3arpAa3HeHnst (CM. n. 7)
O6was nHpopmaums

KapTa nepecekaeMbix TeppUTOpKiA, Tpacca 1 BbICOTbI IMHUM HAaZ, YPOBHEM MOpPS

Pa3nnuHble kMMaTnyeckne 30Hbl, NepecekaeMble IMHUEN

MecTo pacnosioxXeHuUs 1 BbICOTa NOACTaHLMIA Ha, YPOBHEM MOPST (YKaXMUTe OpyeHTaLuio NPOXoAHOro BBOAA MO OT-
HOLLIEHWIO K FOCMOACTBYIOLLLEMY HanpaB/IEHNIO BETPA)

3awyta TeppuTOpUN C MOMOLLLI0 PACTUTENTLHOCTU, CTPOEHUIA 1 TE0I0TMYECKUX CPEACTB

Knumar
Tvn KAMMaTa: yMepeHHbI, TPONUYECKNiA, IKBATOPNASTbHBIA, KOHTUHEHTAUTbHBIIA. .
Bpewmsi 6e3 goxaei, B mecsiax
ExxerogHoe BbinageHne poxas (Mm):
MecsuHoe BbinageHve foXAs (eCv BO3MOXHO)
locnoacTeyloLLee HanpaB/eHve BeTpa:
Hanpas/ieHve, cpefHssa CKOPoCTb (KM/4) MecsauHble faHHble (eCn BO3MOXHO)
Poca: falHet yacTtoTta
TymaH:  palHet yacrtoTta
BnaxHocTb: MecAyHas MakcumanbHas 1 cpefHss (eCam BO3MOXHO)

Tunbl 3arpA3HeHns

Tun A
3arpasHeHne Neckom Uu Nblbo (Hanpumep, NycTbIHA)
MpowmblIlwneHHoe 3arpa3HeHne ¢ 60/bLUNM KO/IMYECTBOM TBEPAbIX OTNIOXKEHWIA (KpOME LieMeHTa)
MpowmblLNeHHoe 3arpas3HeHne ¢ 60/bLUNM KOSIMYECTBOM LieMeHTa (MNn Apyrux cnabo pacTBOPUMbIX CONelt)
XuMmnyeckoe niv npomblILIEHHOE 3arpsisHeHne, abiM
CerlbCKoe X03ACTBO
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Tun 8

Mopckoe 3arpsisHeHve — Heb0/bLLOoe KO/IMYeCTBO HEPACTBOPUMOTO BELLeCTBa

CornisiHoe 3arpssHeHue, oTInyatoLLeecs oT NPUOPEXHOro — Hebo/IbLLIOe KONIMYECTBO HEPACTBOPMMOTO BelLecTBa

XuMunueckoe nnv NPOMbILLIZIEHHOE 3arpsi3HeHne, ras. KUCIOTHbIN AOXab

Kom6uHauun 3arpsisHennii Tuna A u Tuna B

YKaxuTe OCHOBHbIE KOMMOHEHTbI Y UX OTHOCUTENIbHOE cofepxaHue

YpoBHu 3arps3HeHus (C33)

Knacc C33 cornacHo M3K 60815-1

MeTog, ncnonb3yemblii ans oueHkn C33

Tun cTaHAapTHLIX N30M1ATOPOB, APYrMe N30/1ATOpbI

YacTtoTa nsmepeHus

[nuTenbHOCTb N3yyeHus

ExerofHan MakcumasibHas BenmunHa nsmepenuii AMNCo, NMHO, 3C nnn YUHMO (MecsyHble faHHbIe, eCnvi OHU eCTb)
Opyrve HebnaronpuaTHble dhakTopbl

MonHusa

CelicMnyeckast akTUBHOCTb

BaHpanuim

3 MapameTpbl nsonatopa

Moaxof, ucnonb3yemblil AN onpeaeneHns N3onsaumumn
M3K/TT 60815-1 NMoaxopa 1
M3K/TT 60815-1 Moaxoga 2
C n3MepeHneM Ha MecTe aKkcnnyarauum uam 6e3?
MoaTBepxaatoLLme MeToapbl UCTIbITaHWA/pe3ynbTaTbl UCNbITaHUS
MOK/TT 60815-1 Mogxop 3
C n3MepeHneM Ha MecTe akcnayarauum uam 6e3?

Bo3gyliHble NuHUK MogcTtaHuun
MonoxeHve M TN TMPAAHAbI MonoxeHwe wnsonaTopa
Tun un3onatopa Tun n3onsTopa (ONOpHbIA, BBOA U T.4.)
Matepuan wusonatopa Matepuan wusonatopa
Obwas gnvHa rmpnsaHgbl, avametp(bl) O6bwas pnvHa, avameTp(bl)
Mpodmnb Mpodmnb
EavHnyHas/obwas gavHa nytu yTeuku O6was anvHa NyTn yTeuku
[nvHa nyrosoro nepekpbiTns [nvHa ayrosoro nepekpbiTns

4 MoApo6HOCTM 0 Upe3BbIYaHbIX CUTYaLMSX

O6uwas nHhopmaums

[ata n Bpems

CocTosiHV/e Onopbl MY KOHCTPYKLMK, 060pyA0BaHUS, NOACTaHLNN

MeTeopornoruyeckme ycnosusl nepea/sBo BpeMs YpesBblyaiHom cuTyauumn(uii):
OTHOCUTENbHAsA BIaXHOCTb
Ooxab
M3mopocb
3agbIMiemMne/MopCKoin TymaH
TemnepaTtypa
LiTopmbl
BeTep (HanpasneHune, CpefHAA U MakCUMasibHas CKOpOCTH)
MpomexyToK BpeMeHM Noc/ie OKOHYaHUs AOXAA U NOSBNIEHNEM Ype3BblyaiiHol cutyaumnm
[pyroe

Twvn ypesBblyaiiHOl cUTyauumn 1 pesynbTaTbl 06C1ef0BaHNSA

MepekpbiTre

CwnbHas KOppo3us MeTa/I/IMY4ecKnX YyacTen

Mpo60ii, TPIKMHT NN 3PO3UA ANINEKTPMKa

[pyroe Buaumoe nospexaeHue

JlokanbHoe noBpexaeHne Ha n3onaTope

Tobble apyrne pesynbTaTbl HAGNOAEHNS NN KOMMEHTapUm
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MpunoxeHwue |
(cnpaBo4HoE)

KoadhdpuupmeHT dhopmbl

di
KoatbchumeHT chopmbl (F;) aBnseTca 6e3pasmepHoil BEIMUMHOW, KoTopas onpesesiaeTca MHTerpaiom

roe (/) — yactv 4/IMHbI NyTH yTeukn (CM. pucyHok 1.1).

°a

rae L — o6wasn anvHa BAosIb NOBEPXHOCTU U30-
naropa (gnavHa nytn yteukun) n P(/) = 2ar(/)

PucyHok 1.1 — KoachdmymeHT dhopmbl

8 aToM cryyae KothpuuMeHT hopmbl F, paBeH WHTerpasy OT 06paTHON BEe/IMUMHBI [/IMHbI OKPY)XHOCTU BAO/b
MyTU YTEUKM, PacCUMTAHHON OT KOHLA M30M1ATopa [0 PaccMaTpuBaemoii Touku. OH 3aBUCUT TO/IKO OT (POPMbl NMOBEPXHO-

CTW U30/1ATOPA, HO He OT ero pasmepos. Cm. M3K 60507.
MoBepxHOCTb, coAepXallas paBHOMEPHO pacrnpefesieHHbld NPoBOAALWMA €O, umeeT 06LLyl0 NPOBOAUMOCTb, 3a-

BUCSILLYIO OT:
- yfieNbHOI NOBEPXHOCTHOV NPOBOAVMOCTM.

KoadpchnumeHT chopmbl F; 3aaaeT TOUHYIO CBS3b MeXZy Y/AefbHbIM COMpOTUBIEHUEM/NPOBOAYMOCTbLIO paBHOMeEp-
HO MpoBOAsLLEN NOBEPXHOCTW, HAnpuUmep, NOBEPXHOCTU, PABHOMEPHO 3arpsi3HEHHOTO W YBIXHEHHOTO M30/1sTOopa M 06-
Wwym/o6LLeli yaenbHbIM CONpoTHBAEHNEM/NPOBOAYMOCTbLIO TOM e NOBepXHOCTU.
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Mpunoxexned
(cnpaBoyHoe)

COOTHOLLEHWE MexXay yAeNbHON AIMHON NyTU YTEUKU 1
HOPMWPOBaHHOI yAENbHON ATMHON NYTH YTEUKM

YAMX kotopas ucnonb3oBanacb B npegplaywiem mnsgadun MOK 60815, ocHOBbiBasiaCb Ha Hanps>KeHun CUCTEMbI.
[na cuctem nepemMeHHOro Toka 370 6bl10 NMHeliHoe HanpskeHne HYAMY OTHOCWTCA K HanpshkeHuio, BO3AeiCcTByloLLeMy
Ha mnsonatop, T.e. — K hasHomy HanpsbkeHuto. Kak ana YAMY, tak n ana HYAMY HOpMUPYHOTCA MUHUMasIbHblE 3HAYEHUS.
B Tabnuue /1 npuBegeHbl COOTHOLLEHNA MeXAy 0ObIYHO MCMOMb3yeMbIMU BeENNYMHamu YAMY n HyANy

Tabnuua J.1 —CoOoTHOLLEHNE MeXAY YAENbHON A/IMHOM NYTU YTEYKM U HOPMUPOBAHHON YAENbHOM O/IVHOM NYTW YyTeUKN

YaenbHas AnvHa MyTu yTeukn Aas TpexdasHoii cuctembl Hy Iy
NepeMeHHOro Toka
12.7 22,0
16 27.8
20 34,7
25 43,3
31 53,7
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Mpunoxexve JA
(cnpaBo4Hoe)

OpurMHanbHbIi TEKCT NoNoxeHnin MAK/TT 60815*1:2008, kOTOpPbIE NPUMEHEHbI B HACTOALLEM
cTaHfapTe C MU3MEHEHUEM UX COAepXaHWsa ANs yYeTa TeXHUYECKNX 0COBEeHHOCTen 06bekTa
cTaHJapTusauuy, NpuMHATbLIX B Poccuiickoil ®epepauymn

HacTtosiwme TexHuuyeckme tpeboBaHns MIK/TT 60815 npumeHMMbl K BbIOOPY WM30NATOPOB UM ONPELEeneHnto Ux oc-
HOBHbIX pa3mMepoB, NpefHa3HauyeHHbIX A1 UCMOJb30BaHWUA B CUCTEMAxX BbICOKOTO HamnpshXeHWs B YC/I0BUAX 3arpA3HEHUs.
C 3TOI Uenblo U301ATOPbI pasfefieHbl Ha crefylolme KaTeropuv, Kaxgas M3 KOTOpbIX BKIYaeT crneuuasibHbIi pasgen
cnepyoLwyM o6pasom:

- MOK/TT 60815-2 «Kepamunyeckune 1 CTek/IsHHbIEe U30/IATOPbI A1 CUCTEM NMEePEMEHHOr0 TOKa;

- MOK/TT 60815-3 «MonnmepHble N30AS8TOPbI 418 CUCTEM NEPEMEHHOI0 ToKa».

HacToswaa yacte MOK 60815 yctaHaBnMBaeT OCHOBHblE ornpeesieHus, MetTodbl oueHkn C33 M OCHOBHbIE MPUHLK-
Mbl NOAX0A4a K 3aKk/I4YEHW0 O BEPOSITHOM MOBEAEHWM AaHHOro M30M15Topa Npu OnpefenieHHOM 3arpsi3HeHUM OKpyXatoLLei
cpefbl.

TexHnyeckne TpeboBaHUSI OGLIYHO MPUMMEHVMbI KO BCEM TUMAM BHELUHEN W30M1AuMK, BKIHOYas W30/sLMI0, COCTaB-
NAWLY YacTb ApYroro annapata B ganbHeiiliem, TEPMUH «U30/ATOP» MCMOMb3YeTCA MO OTHOLIEHU K Mi06oMy Tuny
nsonsrtopa.

HacToswme TexHuyeckne TpeboBaHWA OCHOBaHbl Ha fokymeHTax (1]. [2]. [3] u sBnstoTca ypo6Holi cdopmoli ans
xenarowmx 6osee rny6oKo N3yunTb XapakTepuUCTUKN N30/IATOPOB B YC/IOBUAX 3arpA3HEHUS.

HacTosiwme TexHuyeckne TpebOBaHUS He paccMaTpuBaloT BAWAHWA CHera, /iba WM BbICOTbl Haf YPOBHEM MOpPS
Ha 3arpsisHeHune M301ATOpoB. HecmoTps Ha TO, YTO 3Ta TeMa ykasaHa B nybnukaumsx [1], [4], nmetowpmecs 3HaHWS KpaiiHe
orpaHuyeHbl 1 NpakTUYeckue pesysbTartbl C/IMLLKOM NMPOTUBOPEYUMBBI

Llenbio HaCTOSILLMX TEXHUYECKMX TPeGOBaHW ABNSETCS:

- MOHATb U YCTAHOBWUTb MapameTpbl CUCTEMbI, MPUMEHEHWe, 060pyAoBaHNE W BAWSHWE 3KCNyaTauMOHHbIX 3arpss-
HeHWii Ha NoBefeHne N30/IATOPOB;

- NOHATb W BbIGpPaTb COOTBETCTBYIOLLMIA NOAXOA K MPOEKTUPOBAHMIO KOHCTPYKUMU W30MATOPa, OCHOBAHHBIA Ha A0-
CTYMHbIX JaHHbIX, C y4eTOM BPEMEHU U PECYPCOB;

- OXapakTepu3oBaTtb TUN 3arpsa3HeHns B aKkcnayaTauum n onpegenuts C33;

- onpegenuts BHAMY B 3aBUcmocTu oT C33;

- onpegenutb nonpaekn K BHAMY ¢ yyeTom cneumdmyeckmx CBOWCTB (B 0COBGEHHOCTM npodnns pebpa usonsatopa)
n3onsaTopa, npeAnosaraemoro 4718 UCNosib30BaHWA ero B aKkcryaTauuy 418 4aHHOro TUna CUCTEMBI;

- onpefennTb OTHOCUTE bHbIE NPEUMYLLIECTBA 1 HeAOCTATKU BO3MOXHbIX PeLUEeHUA.

- YYeCTb BO3MOXHOCTb MPUHATASA «TMOPUAHbIX» PELUEHUA UM NPOUNAKTUHECKUX N3MEPEHUIA;

- ecnn TpebyeTcs, onpefenvTb COOTBETCTBYIOLME METOAbl MUCMbITAHNA W napameTpbl, YToObl NPOBEPUTHL XapakTe-
PUCTUKN BbIGPaHHBIX N30/IATOPOB.

MpumeyaHne — MNpUIoXKeHNE COAEPXNT OPUTMHANbHBIN TEKCT NyHkTa 1 MOK 60815-1:2008.
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MpunoxexHve b

(cnpasoyHoe)

CBefieHnsi 0 COOTBETCTBUUN CChISTOYHbIX MEXrocyaapCTBEHHbIX CTaHAaPTOB MexaAyHapo4HbIM
CTaHAapTaMm, UCNOJ/1Ib30BaHHbIM B Ka4eCTBE CCbIJ/IOYHbIX B MPUMEHEHHOM MeXAyHapoaHOM

Ta6bnuua b 1

CTaHOoapTe

O603HayYeHne CCbISIOYHOro CreneHb O603Ha4YeHNe N HaMMeHoBaHMe
MeXrocyapCTBEHHOro ctaHgapTa COOTBETCTBMA CCbIJIOYHOrO MexAyHapo4HOro ctaHaapTa

FOCT 721-77 NEQ IEC 60038:1975 «HanpsixeHusa ctaHgapTHble no M3K»

FOCT 10390-86 NEQ IEC 60507:1975 «l30n1ATOPbI BbICOKOTO HaMNpsXeHUs kepamumye-
CKWE 1 CTEK/IAHHBIE, UCNO/Ib3yeMble B CCTEMAX NEPeMEeHHOro Toka.
MeToZbl MCMbITaHW B YCNOBUSAX NCKYCCTBEHHOIO 3arpsi3HEHUS»

FOCT 27744-88 NEQ IEC 60050-471:1984 «MexayHapoaHblii 3N1eKTPOTeXHNYECKUiA Cno-
Bapb NnaBa 471: i3onartopbi»

OTBETCTBUSA CTaHAapTOB:
- NEQ — HeakKBMBa/IEHTHbIE CTaHA4APThI

MprmeyaHne — B HacTosiLel TabnuLue MCNosb30BaHbl ClieAyHoLmue YCIoBHbIe 0603HAUEHUS CTENEHM Co-
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[1] Mpynna CUIP3 33.04.01
[2] CUIP3 P C4.303

[3] CUTP3 PI C4.303

[4] Fpynna CUTP3 33.13.07

[5] M3K 60050-604-1987

[6] Fpynna CUMP3 33.04.03

[7] M3K/TO 62039-2007

[8] M3K/TO 62073-2003

[9} MY3-7
[10] CTO 56947007-29.240.059-2010
[11] CTO 56947007-29.240.068-2011

[12] CTO 56947007-29.240.144-2013
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Bubnnorpadus

3arpsisHeHHble 1301aTopbl: O630p 3HaHWiA 0 Toke, Bpowtopa CUMP3D Ns 158-2000.

BHELWHAA M30/19UMA B YCNOBUAX 3arps3HeHus: PykoBOACTBO NO BblI6Opy M30Ms-
um n ee pasmepos — Yactb 1: O6wue npaswia NPUMEHUTESNIBHO K cUcTemMam
nepemMeHHOro Toka. TexHuyeckas 6powtopa CUMP3 Ne 361-2008

Pa3paboTka pyKoBOACTB MO BbIGOPY WM30MATOPOB B YCNOBUAX 3arpsAsHeHus Ans
cuctem CBH-MT YBH: cocTosiHne npobnembl U He06XO4uMble WCCNef0BaHUS.
[Joknap C4-101. CUI'P3 2008

B/IMSIHME Nbfa W CHera Ha paspsifHble XapakTepuCTUKU BHELUHER wusonauum —
Yactb 1: BansHue nbpa, 3NEKTPA Ne 187, pekabpb 1999 n YacTtb 2: BnusiHue
cHera. QJIEKTPA Ns 188, deBpasib 2000

IEC 60050-604:1987 International Electrotechnical Vocabulary. Part 604:
Chapter 604: Generation, transmission and distribution of electricity — peration
(MexayHapofHblii  3nekTpoTexHuueckuii Cnosapb— YacTb 604: Npon3BoACTBO,
nepegava v pacnpegeneHune 371eKTpUUeckoi aHeprum — 3kcnayataums)

KoHTponupoBaHue 3arpasHeHus uU3onATopa,
ONIEKTPA Ns 152, cheBpanb 1994

EC/TR 620039(2007) Selection guide for polymeric materials for outdoor use un-
der HV stress (PykoBOACTBO NO BbI6OPY MOMMMEPHBLIX MaTepuasioB 4151 HapYXHO-
ro npyMeHeHus B cuctemax BH)

1ECA3 62073(2003)Guidance on the measurement of wettability of insulator
surface  (PykoBOACTBO NO  ONpefenieHntd  CMayMBaemMoCTV  MOBEPXHOCTM
N30/19TOPOB)

«[pasuna ycTpoiicTBa 3/1eKTPOYCTaHOBOK»
«VIHCTPYKLMS MO BbIGOPY U30AALMMN 31EKTPOYCTAHOBOK»

«[IMHa NyTW YTEeUYKN BHELUHeW M30M1AUMU 3N1EeKTPOYCTaHOBOK NEpeMEHHOro Toka
KnaccoB HanpshxkeHuns 6-750 kB»

«2NeKTPooBOPYA0BaHNE HA HAMPSKEHUE CBbILLE
3 KB. MeTogpl UCTbITaHUit BHELWHel N30M15LMK B 3arpsi3HEHHOM COCTOSIHUM»
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KntoyeBble cnoBa: 3arpsisHeHVs1, NokasaTte b 3arpsasHeHus, AIMHa NyTy yTeukun, yaenbHas AvHa NyTU YyTeuKH,

KoathpuLmMeHT hOopMbI, BbiCOTa, 4ETEPMUHUCTCKUI N CTATUCTUYECKUI METOAbI
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