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NHOOPMALMOHHbIE JAHHbIE

1. PA3PABOTAH W BHECEH MuHMUCTEPCTBOM  3N1EKTPOTEXHUYECKOW MNPOMBILWIEHHOCTU U
npubopocTpoeHna CCCP

2. YTBEPAEH W BBEAEH B AEMCTBWUE MoctaHoBneHnem locypapctseHHoro komuteta CCCP no
ynpaBAeHMIO KayecTBOM NpoayKumMn 1 ctaHgaptam ot 20.11.90 N 2848
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3. BBEAEH BIEPBbIE

4. CCblIJTOYHbIE HOPMATUBHO-TEXHUYECKWUE AOKYMEHTbI

O603HayeHMe OTeYeCTBEHHOIO
MMyHKT, B KOTOPOM O603HauyeHne
HOPMATUBHO-TEXHUYECKOTO AOKYMEHTA, Ha
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KOTOPbIV AaHa CCbl/IKa
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17;17.1 M3K 270-81 FOCT 20074-83

Paspen |. OBLLAA YACTb
1. OB/IACTb PACIMPOCTPAHEHUA

HacToAawmin cTaHaapT pacnpoCcTpaHAETCA HA ONMOPHbIE N30AATOPbI U3 OPraHMYECKOro maTepuana gas
3NEKTPUYECKUX YCTAaHOBOK (Zanee - U30158Topbl), paboTalowmx B MOMELLEHUM UAN BHYTPM 060pya0BaHMSA,
paboTtatowero npn atmochepHOM AaBAEHMWU, HA HOMMHANbHOE Hanpsi:keHue cebilwe 1000 B ao 300 kB
nepemeHHOro ToKa 1 4yactoToit He 6osee 100 My,

HacToAawmin ctaHaapT pacnpocTpaHAETCA HAa ONOpPHblE U30AATOPbI U3 INTbEBOM 3MOKCUAHON CMObI,
KOTopasA npoLaa AAUTeNbHy0 anpobaumio.

BpemeHHO CTaHZAPT MOXeT ObiTb MCMONb30BaH KaK PYKOBOACTBO MPW MPOBEAEHUMM MUHUMYMA
UCMbITAaHUN A1A NPOBEPKU Ha COOTBETCTBUE TPeOOBaAHUAM, NPeabABAAEMbIM K ONOPHbIM U30/1ATOpPaM M3
OpYyrnx opraHU4ecknux matepuanos.

Mpyv HeobXoAMMOCTM, NOCAE NONYYEHUA CTATUCTUYECKMX LOAHHbIX MPU NMPUMEHEHUU APYIrUX
OpraHMYeCcKMX MaTepManos, CTaHAAPT OyAeT NepecmMoTpeH.

TpeboBaHMA CTaHAAPTa ABNAOTCA PEKOMEHAYEMbBIMM.

2. UESb

Llenb ctaHaapTa 3akntovaeTca B:

YCTaHOBAEHMM NMPUMEHAEMbIX TEPMUHOB;

onpeaeneHun 3SNEKTPUYECKMX W  MEXaHUYECKMX XapaKTepUCTUK OMOPHbIX W30NATOPOB M3
OpraHMYecKoro maTepuasna v yC10BUid, B COOTBETCTBUM C KOTOPbIMM 3a4aHHbIE 3HAYEHMA ITUX XapaKTEPUCTUK
AO/KHbI MEHATLCS;

onpeaeneHnn MeToa0B UCMbITaHU;

onpeaeneHnn KpUTEPMEB NPUEMKM.

MpumeyaHue. HacToAWwMI CTaHAAPT HE YCTaHAaBAMBAET KOHKPETHbIX 3HauyeHuli napameTpos
M301ATOPOB M Pa3NMYHbIX TPEBOBAHMI K M30aATOPaM A8 0CO6bIX YyCNOBUIM paboTbl.

KOHKpEeTHble 3HauYeHWsA 3NEKTPUUECKMX W MeXaHMYECKMX MapamMeTpoB, Pasmepbl M30/1ATOPOB
npuBegeHbl B NpUAoKeHuax 1, 2.

3. ONPEAENEHUA

MpumevaHue. Onpegenenua ncnbiTaTeNIbHbIX HanpAXeHUH ABNALOTCA CNPaBOYHbIMMU.
JononHutenbHble gaHHblie no NOCT 1516.2.

3.1. ONopHbIM U30NATOP U3 OPraHNUYECKOro maTepmana

OnopHbIN U30NATOP W3 OPraHMYecKoro MmaTepuana npeaHasHayeH [ANA KECTKOro KpenaeHus
TOKOBEAYLLEN YacTM NoL, HanpAXKeHUEM K OCHOBHOM YacCTW KOHCTPYKLIMKN U M30AALMN TOKOBEAYLLEM YacTn OT
3eMJIM U APYrOM YacTu nog HanpsxeHuem. Matepuan uam ero 4actb, obpasylowme onopHbI U30ATOP,
COCTOAT U3 OpPraHMYecKoro martepuana, T.e. MaTepuana, OTHOCALLErocA K XMMUYECKUM COEAUHEHUAM Ha
OCHOBE Yr/iepoda Wau yrnepoaa n KpemHua. 3T opraHMyYecKkme matepuasibl MOTyT UCNO/Ib30BaTbCA OAHMU
WA B COEAMHEHUM C APYTMMM MaTepuanamu (MMHEPANbHbIMM WAW OPraHUYECKMMM) B KayecTse
HanoNHUTENEN, APMUPYIOLLUX MaTeEPUAN0oB U T.4.

3.2. OnopHbIt n3onaTop ANa paboTbl B NOMELLEHUM

OnopHbIN M301ATOP, NPeAHa3HAYEHHbIV g5 PaboTbl B NOMELLEHUN UAW NOL HABECOM B COOTBETCTBUM
C 3aaHHbIMWN YCNOBUAMMU.

MpumeyaHue. Ona paboTbl B MOMELLEHUU, TAE U30AATOP MOABEPraeTca AeNCTBMIO BAarn, MOXKHO
NCNo/b30BaTb OMOPHbIE U30NATOPbl HAPYKHOW YCTAHOBKU WK CreunasnbHble ONopHble U30AATOPbI ANA
paboTbl B NOMELLEHMM.

3.3. Knaccndukaums



OnopHble N301ATOPbI B COOTBETCTBUM C UX KOHCTPYKLMEN NOAPA3LENALOT Ha ABa TMNaA:

T™MN A - ONOpPHble M30AATOPbLI, B KOTOPbIX AJIMHA Hanbosee KOPOTKOro NyTn npobos yepes TBepablii
M30IMPYIOWMI MaTepuan A0/MKHa bbiTb HEe MeHee /3 ANnHbI Hanbonee KOPOTKOro NyTWM NepeKpbITMA No
BO34YXY AN U30NATOPOB U3 IMTHEBOMN 3MOKCUAHON CMObI UM AOIXKHA ObITb PaBHA NONOBMHE 3TOrO NyTH
018 N301ATOPOB U3 APYrMX OPraHMYeCKUX MaTepuranos;

™N B - OMNOpHble M30AATOPbI, B KOTOPbIX A/MHA Hambonee KopoTKoro nytM npobos B TBEpPAOM
M30N1AUMOHHOM MaTepuane meHee /3 ANMHbI Hambosnee KOPOTKOrO MyTW MEpPeKpbITUA Mo BO3AyXy ANs
N30NATOPOB U3 IUTbEBOMN 3MOKCUAHON CMObI UM PAaBHA NOJIOBMHE 3TOMO MYTU A5 U30AATOPOB U3 APYrUX
OpraHUYecKMx maTepranos.

3.4. NapTua

MapTns ONOPHbLIX M30NATOPOB NpeacTaBadeT coboi pag ONOPHbIX U30NATOPOB OT OLHOMO M TOFO e
N3roTOBUTENS M OLHOW M TOM e KOHCTPYKLUUK, NpeabABNEeHHbIX 414 NPUEMKU; MapTMA MOXKET NpeacTaBAATb
coboi1 BClo NPOAYKLMIO, HAaCcTb e MK 3aKa3aHHOEe KOJIMYeCTBO.

3.5. NepekpbiTHE

MNepekpbiTne - no NOCT 1516.2.

MpumeyaHne. TepmuH "nepekpbiTne”, NPUMeHAEMbIA B HacTosLLEM CTaHAapTe, BKAlOYaeT B cebs
nepeKkpbiTMe MO BCEN MOBEPXHOCTU M30AATOPA, a TaKKe MPoOMBHble pa3paabl B pesysbTaTe AyroBoro
pa3paga B BO3AyXe, OKpyatowem nsonatop. NMpobusHble pa3pagbl, Npoucxoadwme cnydyanHo rae-nnbo
ewe (Hanpumep Ha Apyrue KOHCTPYKLLMK UKW Ha 3eMJILO), He ABAAIOTCA NPEeAMETOM PAaCCMOTPEHMA AAHHOTO
CTaHAapTa.

3.6. Npoboii

Mpoboii - no FOCT 1516.2.

MpumeyaHme. Kycouek, oTKoNOBLWKICA OT 060aa pebpa nsonatTopa, AU NOBpeXAEHME U30NATOPA U3-
3a Harpesa NOBEPXHOCTM B pe3ybTaTe paspaaa He L0/IKHbI PaCCMaTPMBATLCA Kak Npoboi.

3.7. BoigepunBaemoe HanpaXKeHue rpo3oBoro UMMNYJ/bca B CYXOM COCTOAHUMU

HanpsseHue rpo30Boro MMnynbca, KOTOPOE ONOPHbLINA U30NATOP BbIAEPKMBAET B CYXOM COCTOSHUU B
33[aHHbIX YCNOBUAX UCMbITAHUA.

3.8. HanpsxeHune rpo3oBoro nmnynbca ¢ 50%-Hoi BepOATHOCTbIO MEPEKPLITUS

HanpsakeHne rpo3oBOro umnysbca, Npu KOTOPOM BO3HMKaeT 50%-Had BEPOATHOCTb MepeKpbITUA
OMOPHOTrO M30/IATOPA B CYXOM COCTOAHMM B 3a1aHHbIX YCIOBUAX UCTMIbITAHUSA.

3.9. BblgepKmBaemMoe HanpaxKeHne NPoMbILLIEHHON YaCTOTbl B CYXOM COCTOAHWUM

Hanpsa)keHne NpPOMbIWAEHHON YacTOTbl, KOTOPOE OMOPHbIN W30NATOP BbIAEPKMBAET B CYXOM
COCTOAHWM NPU 3aaHHbIX YCIOBUAX UCNbITAHWUIA.

3.10. HanpsaxeHne nepeKpbITMA NPOMbILLIEHHON YAacTOTbl B CYXOM COCTOAHUM

CpegHee apudmeTUyecKoe 3HAYEHWE WM3MEPEHHbIX HAMPAXKEHWUN, NPU  KOTOPbIX MNPOUCXOAUT
nepekpbITUE OMOPHOro U301ATOPA B CYXOM COCTOAHMM MPU 3a4aHHbIX YCOBUAX UCMIbITAHUA.

3.11. MexaHun4eckas paspyLiatow,as cmna

PaspylwatolLan mexaHnyecKkas cuaa npeacTaBaseT coboi MUHUMAIbHYIO CUAY, KOTOPAA MOXKET ObITb
OOCTUTHYTA NPU UCNbITAHUAX ONOPHOrO M30NATOPA B 3aJaHHbIX YCNOBMAX A0 MOMEHTa pa3spyleHunsa. OHa
COOTBETCTBYET MAKCMMANbHOM Harpyske Ha KpMBOW Npornba nog HarpysKom.

3.12. lnnHa NyTU yTEUKM TOKa M30NATOpPA

KpaTyailluee paccTofHWE MAN CyMMa KPaTY4aMLIMX PAcCTOAHUI NO KOHTYPY HapPYXKHOMN U30AALNOHHOWN
NOBEPXHOCTU MEXAY YacTAMM, HAXOAALMMMUCA NOA, PA3HbIMU SNEKTPUYECKMMU NOTEHLMANAMN.

KpaTyailluee pacctosHWe, U3mepeHHOe MO NOBEPXHOCTU LEMEHTHOMO LWBA MM TOKOMPOBOAALLErO
COeANHUTENBbHOTO MaTepuana, He ABAAETCA COCTAaBHOM YacTbto A/INHbI NMYTU YTEUKMU.

Ecnn Ha YacTb M301ALMOHHOM NOBEPXHOCTM HAHOCAT NOMYNPOBOAALLYIO I1a3ypb, TO 3Ty YaCTb caeayeT
paccMmaTpmBaTb KakK 3POEKTUBHYIO WM30NALMOHHYIO MOBEPXHOCTb, a KpaTyalliee paccToAHME MO Hew
BK/IIOYAIOT B AJIMHY NMYTU YTEYKMU.

MpumeyaHua:

1. MoBepPXHOCTHOE COMPOTUB/IEHME MOKPbLITUIMA C BBICOKMM 3/IEKTPUYECKMM COMPOTUBIEHMEM OObIYHO
cocTtasnaeT 106 Om, HO He meHee 10* Om.

2. CTabnnnsmpoBaHHbIA U30AATOP - U30/IATOP, Y KOTOPOrO BCA MOBEPXHOCTb M30JIALMOHHBIX YacTen
nMmeeT NoNynpoBoALLEee NOKPbITUE C PA3/IMYHBIM YAENbHbIM NOBEPXHOCTHLIM CONPOTUBIEHUEM. YaenbHOe
NMOBEPXHOCTHOE COMPOTUB/IEHME U A/IMHA NYTU YTEYKM TOKa ANA CTaBUIM3MPOBAHHOIO M30NATOPA LONXKHbI



6bITb COrnacoBaHbl mexay nsrotosmtenem u I'IOTpe6VITEJ'IEM.

3.13. OcHOBHble NapameTpbl

OCHOBHbIMW MapameTpPaMm, XapaKTEPU3YIOLLUMWN NU30NIATOPDI, ABNAIOTCA:

3HAUYEHMA HAMPAXKEHUA U MEXAHUYECKOW CUAbl UAKM NobOoro Apyroro napameTtpa, NPUMBELEHHOTO B
npuaoxexnax 1, 2,

160 3HaveHUs Noboro NnapameTpa, COrNacoBaHHOIO MeXAy U3roToBUTeNemM 1 notTpebutenem.

YcTaHOBNAEHUE 3HAYEHUA BbIAEPKMBAEMOTrO HAMPAXKEHUA M HaAMpPAXEHWA MNEepeKpbiTUA, a TaKxKe
Npo60os OTHOCAT K CTAaHAAPTHbIM YC/IOBUAM.

4. 3HAYEHMA HANPAXKEHNA
3HavyeHuMA HanpAaXKeHUA aomKHbl cooTBeTcTBoBaTh TOCT 1516.1 nnu yKasaHHbIM B NnpuaoxeHuu 1.

5. OCHOBHbIE MAPAMETPbI OMMOPHOI'O U30/1ATOPA
N3 OPTAHUYECKOIO MATEPUAJIA

OMOpHbIA  M30N1ATOP M3 OPFraHUMYECKOro MaTepuana XapaKTepusyloT CcAeayloline OCHOBHbIE
napameTpbl:

HOPMWPOBAHHOE HanpAXKeHMe rPO30BOr0 UMMY/bCA, BblAEPKMBAEMOE B CYXOM COCTOAHUW;

HOPMWPOBAHHOE HanpAXKeHWe NPOMbILLIEHHOW YacTOTbl, BblAEPXKMBAEMOE B CYXOM COCTOAHUN;

HOPMMPOBaAHHOE NPOOMBHOE HaNpPsXKeHWe (TObKO A1 ONOPHbIX N30NATOPOB TUNa B);

HOPMWPOBAHHbIE MEXAaHMUYECKNE pa3pyLLAtOLLME CUIbI;

yCTaHOB/IEHHbIE OCHOBHbIE Pa3mepbl;

MaKCMMasibHas pasHULA@ MeXay 3HayeHusamum npormboe npu 20 M 50% OT HOPMMPOBAHHOM
MeXaHWYeCKOM paspyLLatoLWwen cubl.

MpumeyaHuma:

1. Paboyee Hanps)KeHWe He cneayeT PaccMaTPMBATL KaK NApaMeTp, XapaKTepu3yLMN ONOpHbIN
N30NATOP.

2. Mo TpeboBaHuio NoTpebuTtens AonxKHA ObiTb NpeacTaBNeHa KOHCTPYKTOPCKaA AOKYMEHTaLMA Ha
OMOpPHbI U3018TOP.

3. HanpsaxeHus, BblAepKMBAEMble OMOPHbLIMU N30ATOPaMMU B Paboumnx yCaoBUAX, MOTYT OTANMYATLCA
OT HanpPsKeHUM B CTaHAAPTHbIX YCAOBUAX UCMbITAHUNA.

6. HOPMAJIbHbIE YC10BUA 3KCNNYATALUUN

HopmanbHble yc/ioBMA € OObIYHOM TemnepaTypoinl M OTHOCUTE/IbHOM BAAXKHOCTbIO onpeaensaT
cneayrowmm obpasom:

TeMNepaTypa OKpyrKatowen cpeabl foMmKHa bbITb He 6onee 40 °C, ee cpegHee 3HayYeHue 3a 24 4 - 35
°C

MWHUMaIbHaA TeMNepaTypa OKpy»Katowero Bo3gyxa muHyc 5 °C unm munyc 25 °C;

BbICOTa Haj, yPOBHEM MOPS A0/KHA ObiTb He 6onee 1000 m;

OKpY)KaloWMn BO3AYX He Jo/mKeH ObiTb 3acopeH Mbliblo, AbIMOM, KOPPO3UOHHBIMWU WM
BOCMN/IaMEHAIOWMMM razamu, a TaKKe Napamum UAK CONbio;

cpefiHee 3HaYeHMe OTHOCUTENIbHOM BNAXKHOCTM 3a 24 4 f0NKHO BbITb He 6onee 95%;

cpefiHee 3HaYeHMe OTHOCUTENIbHOM BNAXKHOCTM 33 1 mec A0KHO b6biTb He 6onee 90%.

MpumeyaHue. Mpu MaKcMManbHOW OTHOCUTENbHOM BaarkHocTU 95% m TemnepaType 40 °C npu
NOHUXeHUU TemnepaTtypbl Ha 1 °C Ha ONOPHbIX U301ATOPAX NPOUCXOANT KOHAEHCALMA BAarw.

Pasgen Il. OBLLME PEKOMEHAALMM ANA UCMNbITAHUIN
7. OBLLWME TPEBOBAHNA K SNEKTPUYECKUM UCMBITAHUAM
MeToabl  WCMbITaHUS  U30ASTOPOB  HAaNpPSEHWEM TPO30BOTO  MMMYAbCA W HaNpsXKeHuem

NMPOMBbILL/IEHHOM YacTOTbl A0NXKHbI cooTBeTcTBOBaTL TOCT 1516.2.
Echn ectectBeHHble aTMocdhepHble YC/IOBUA BO BPeEMA WCMbITAHUA OT/IMYAIOTCA OT CTaHAAPTHbIX



ycnosuit (n. 10), To He06X0AMMO NPUMEHUTL NONPABOYHbIE KO3PPULIMEHTbI B COOTBETCTBMM C M. 11.

Mepea HA4aNOM SNEKTPUYECKMX UCMbITAHMI ONOPHbIE U30NATOPbI AOXKHbI BbITb YNCTBIMU U CYXUMMU.

[na Toro, ytobbl M3bekaTb KOHAEHCALMM BAarM Ha MOBEPXHOCTM OMOPHbIX M30AATOPOB, caeayet
MPUHATb Mepbl NPeaoCTOPOXKHOCTM, OCOBEHHO NPW BbLICOKON OTHOCMTE/NbHOW BAaXKHOCTU. Hanpumep,
OMOpPHbIM U301ATOP YCTaHABANBAIOT B MECTE UCMbITaHMA 33 ONpesesieHHOe Bpems [0 Ha4yana UCMbITaHUA ans
OOCTUMXKEHMA TEMMNEpPaTypHOro PaBHOBECUA C OKpYrKalowien cpegoi. Eciv HeT LO0roBOPEHHOCTU MeXKay
M3roToBMTENIEM M NOTPEBUTENEM, U €CAN OTHOCUTE/IbHAA BNAXKHOCTb MpeBbllwaeT 85%, TO UCMbITaHUA He
NpPOBOAAT.

8. NCMbITAHUA HAMPAXEHWEM MPO30BOI0 MMMY/IbCA

CraHoapTHbiM  rpo3osBoit mmnyabc 1,2/50 no TOCT 1516.2 NpPMMEHAIOT CO  CAeayoWwmnmm
[0MYCKAaeMbIMWN OTKNOHEHUAMW: aMMANTYAa UMNYAbca +/- 3%;

Bpema popmupoBaHMa ¢poHTa umnynbea +/- 30%;

O/INTENIbHOCTb MOIHOTO MMMybca +/- 20%.

3HaueHMe HanpsaXeHUa rPo30BOro UMMNYJbCa AO/MKHO COOTBETCTBOBATb aMMIUTYAHOMY 3HAYEHWUIO,
M3MepeHHOMY MO MCKPOBOMY MPOMEXKYTKY UAN ApYyrMm meTogom, npmusegeHHbim B TOCT 17512.

9. UCMbITAHWA HAMPAXEHWEM MPOMBbILL/TIEHHOW YACTOTH!

McnbiTaTeNbHOE Hanps)KeHue A0/MKHO NpeAcTaBnsTb cOboM nNepemeHHoe HanpsxKeHue, nmetowee
yactoTy B AuanasoHe oT 15 go 100 lu, ecnm ApyrMe 3HA4YeHMA 4YacTOTbl HE COrlacoBaHbl Mexay
N3roToBUTENEM U NOTpebuTenem.

UcnbiTaTenbHana cxema AosKHa cootsetcTBoBaTh TOCT 1516.2.

10. CTAHAAPTHbIE ATMOC®EPHbIE YCNOBUA A1 UCMNbITAHUI
CtaHAapTHble aTMochepHble YCN0BUS AN UCNbITAHUI JONKHbI cooTBeTcTBOBaTL TOCT 1516.2.
11. NOMNPABOYHbIE KO3®PULMEHTLI ANA ATMOCPEPHBIX YCTOBUIA
MonpaBoyHble KO3dPULUMEHTbI Ana aTMochepHbIX ycioBuid - no FOCT 1516.2.
12. KNACCUDUKALMA UCTIBITAHUI

McnbiTaHWA NoapasAenatoT Ha TPpY rpynnbi:

McnbiTaHua rpynnbi | (TUNOBbIE UCNbITAHUSA).

3TW MCNbITaHWUA NpeaHasHadYeHbl ANA NPOBEPKMU OCHOBHbLIX XapaKTePUCTMK OMNOPHOro U30AATOpa M3
OpraHMYecKoro Matepuana, KoTopble, rMaBHbIM 06pa3oM, 3aBMCAT OT MaTepMana U MeToaa M3roToB/eHNA, a
Takke oT GOpMbl U pasmepoB. VX NPOBOAAT TOMbKO pa3s AAa KaXkAoro Buaa matepuana M3 AUTbeBOW
3MNOKCMAHOM CMOAbI M MeToAa U3roTosaeHua (n. 13.1) M ToNbKO pas Ha ONOPHbIX N30AATOPAX B COOTBETCTBUM
C YCNOBUAMM, YCTAHOBAEHHbIMM B NM. 13.2, 13.3. McnbiTaHWA NOBTOPAIOT, KOTAA MEHAIOT KOHCTPYKLMIO UK
MmaTepmran OnopHOro U3oaATopa.

EcnvM  HacToAWMIM CTaHZAPT MPUMEHAOT K OMOPHbIM M301ATOPaM M3  APYrMX OPraHUYEecKux
MaTepuanos, TO BCE UCMbITaHUA rpynnbl | cnedyeT NoBTOPATL A8 KaXKA0M HOBOM KOHCTPYKL MU U30aATOpA.

MpumeyaHme. HeobxoaMMOCTb NPOBELAEHUA BCEX MCMbITAHWI rpynnbl | Ha U30AATOpax U3 APYrux
OPraHMYecKMX MaTepPManoB MOXKeT 6biTb NepecmMoTpPeHa, €ecAu JanbHelwue OnbiTHble AaHHble
NOATBEP}KAAIOT COOTBETCTBYIOLLYIO LLeNecoobpasHoCTb.

NcnbitaHma rpynnol || (npuemocgatoyHble Mo niaHy BblOOPOYHOro KOHTPOASA - BblOOPOYHbIE
ncnbiTaHmsA).

OTW UCMbITaHMA NpeAHa3HavyeHbl ANA MPOBEPKU APYrUX XapaKTepUCTUK OMOPHOro M30aATopa U3
OpraHWYecKoro martepuana, KoTopble 3aBUCAT OT KayecTBa TEXHOOrMMU NPou3BoAcTBa. VX NpoBOAAT Ha
OMOPHbIX N301ATOPAX, B3ATbIX NMPOU3BO/ILHO M3 NAPTUI, NPEASOKEHHbIX ANA NPUEMKMU.

UcnbitaHma rpynnbl |l (NpuemocaaToyHble MO NAaHy CNAOLWHOFO KOHTPOASA - KOHTPO/bHble
ncnbiTaHMA).



OTW ucnbITaHMA npeaHasHa4yeHbl ANA BblABEHUA Aed)EKTOB npu N3roTtoBsIEHNN ONOPHbLIX N30NATOPOB
M3 opraHnyeckoro matepuana. Ux npoBoaAT Ha BCEX ONOPHbIX U30NATOPAX, NPeA/IOXKEHHbIX 418 NPUEMKMU.

Pasgen lll. UCMbITAHUA TPYMMbI |
(TMUMOBBLIE NCMBITAHNA)

13. OBLLUME NOJSIOKEHNA

Tunosble UCNbITaHWA ONOPHbIX U30JATOPOB, U3rOTOB/IEHHbIX U3 OLHOM U TOM XKe NMTbEBOMN 3NOKCUAHON
CMOJIbl U OAHUM U TEM Ke NMPOU3BOACTBEHHBIM METOA0M, AENAT Ha caeayrowme nogrpynnbl (cm. nn. 13.1 -
13.3) B COOTBETCTBUM C UX Ha3HAUYEHUNEM.

13.1. UcnblTaHuA, OTHOCALLMECA K BbIOOPY 3MOKCUAHOM CMOJIbl U METOAY U3rOTOB/EHUA

NcnbitaHna 06bI4HO NPOBOAAT TOJILKO HA OMOPHbIX U301ATOPAX OT NEPBOM NPOM3BOACTBEHHOM NAPTUM,
N3rOTOBJIEHHbIX M3 KaXKA0ro HOBOro Matepuasa OAHUM U TEM Ke MPOU3BOLCTBEHHbIM METOA0M.

13.1.1. UcnbiTaHKWe Ha BogonoraoueHue (n. 22).

13.1.2. UcnbiTaHWe Ha BOCNaameHsAemocTb (n. 24).

13.1.3. UcnbiTaHWe Ha CTapeHue 1 BAaXKHOCTb (Nn. 23).

MpumedaHue. WcnbiTaHMe Ha TPEKMHFOCTOMKOCTb MPOBOAAT B C/AydYae MPUMEHEHUA ApYyrux
MaTepmnanoB BMECTO SMOKCUAHOM CMOAbI.

13.2. WcnbiTaHuA, OTHOcAWMEcA T[1aBHbIM 06pa3om K BblbOPYy 3MOKCUMOHOM CMOAbI U MeToay
N3roTOB/IEHMA, KOTOPbIE MOTYT OKa3aTb BAMAHNE HA KOHCTPYKLMIO ONOPHOro M30aATOpa

McnbiTaHMA NpoBOAAT TO/IbKO pa3 Ha M30NATOPAxX OAMHAKOBOM GOPMbl U Pa3MepOoB, U3rOTOBAEHHbIX
N3 OHOTO M TOTO }Ke maTepunasa Nno O4HON N TON Ke TEXHO0TUMN.

13.2.1. UcnbiTaHWe Ha MeXaHWYeCKYo MPOYHOCTb NPU U3rnbe B 3aBUCMMOCTM OT TemnepaTypbl (n. 21)

13.3. UcnblTaHUsA, OTHOCALLMECA K onpeaeNeHHOW KOHCTPYKLUKN ONOPHOro U30aATopa

McnbiTaHWA NPOBOAAT TONBLKO pas A/1A KaXKA0N KOHCTPYKLUM ONOPHOro U3oasTopa.

13.3.1. UcnbiTaHWe Hanpsa»KeHUEM rpo30BOro UMMY/bCA, BblAEPKMBAEMbIM B CYXOM COCTOAHMM (n. 15).

13.3.2. UcnbiTaHWe BblAEPKMBAEMbIM HaNpPAXKEHUEM MPOMbILLNEHHOM YaCcTOTbl B CYXOM COCTOAHMM (n.

16).

13.3.3. UcnbiTaHWe Ha npoboit rpo3oBbIM MMMyabcom (n. 18).

13.3.4. UcnbiTaHWe Ha CTOMKOCTb K MeZA/IeHHOMY U3MeHeHMI0 TemnepaTypbl (. 25).

13.3.5. UcnbiTaHWe No onpegeneHunio HanpaXKeHUa 3aTyxaHMa YacTUYHoro paspaga (n. 17).

13.3.6. M3amepeHune npormba nNpu Harpyske npu HoOpmMaabHOW TemnepaType OKpyKatollei cpeapl (.
20).

13.3.7. UcnbITaHMe Ha MeXaHUYeCcKyo MPOYHOCTb NP HOPMa/IbHOM TeMMepaType OKpYKatoLen cpeabl
(n. 19).

13.3.8. UcnbiTaHKWe B yC/I0BUSAX BbiNnageHus pocbl (n. 25a).

MpumeyvaHne. TpuU NpUMMEHEHUM HaCToAWeEero CTaHAapTa K OMOPHbIM WU30NATOPAM U3 APYrux
OpraHUYecKMX MaTepuasnoB, KPOME JINTbEBOM SMOKCUAHOM CMOJbI, BCE UCMbITAHUA KaxKAon noarpynnobl
NOBTOPAIOT ANA KaXKA0N KOHCTPYKLMU M30NATOPA.

14. OBWNE TPEBOBAHUA K SJTEKTPUHECKUM UCTIBITAHUAM TPYNIMbI |

14.1. CTaHAapTHble MOHTaXHble YCTAaHOBKM AN BCEX SNEKTPUYECKUX UCNbITaHUI

OnOpHbIN  U30MATOP YCTAaHABNMBAOT BEPTUKANIbBHO BBEPX HA FOPM3OHTA/IbHOW 3a3eMJ/IEHHOM
MeTalINYeCcKoi onope, COCTOALLEN U3 LWBEANEPHbIX CEKUMI, GaaHUbl KOTOPbIX HanpasaeHbl BHM3. LnpuHa
33a3eMNEHHON MeTa//IMYeCcKol onopbl AOMKHA OblTb pPaBHOM AMAMETPYy MOHTAXXHOM NOBEPXHOCTU
MCMbITbIBAEMOrO OMOPHOr0 M30/AATOPA, @ A/IMHA, MO KpaillHel mepe, paBHOM ABOMHOM BbICOTE OMOPHOTrO
N30N1ATOPA, BbICOTA YCTAHOBKM ONOPbI HE MeHee 1 M OT 3eM/In A5 ONOPHbIX U301ATOPOB BbiCOTOM A0 1,8 M.
[na 6onee BbICOKMX ONMOPHbIX M30AATOPOB PACCTOAHME AOMKHO BbiTb HE MeHee 2,5 m.

K BepxHemy ¢naHUy OMOPHOro WM30AATOpa NEPNeHOMKYNAPHO K 3a3eMAEeHHOW ornope B
rOPU30HTANIbHOM NIOCKOCTU NPUKPENAAIOT UUAUHAPUYECKMIA NPOBOAHUK. [I/IMHA NPOBOAHWKA AO/IXKHA ObITb
He meHee Yyem B 1,5 pasa 6o/blie BbICOTbl ONOPHOIO M301ATOPA U OH AOJIKEH BbICTYNaTb Ha 1 M C Kaxkaoh
CTOPOHbI OT OcK u3onaTopa. AnameTp NPOBOAHUKA AOMKEH BbiTb NpnbAN3NTENbHO paseH 1,5% BbICOTbI
ONOPHOTrO N30AATOPA, HO HE MeHee 25 mm.



McnbiTaTenbHoe HanpseHwe MNPUKAAAbIBAOT MeXAy NPOBOAHMKOM M 3a3eMIeHHOW OnopoW,
BbICOKOBOJIbTHOE COeZMHEHME BbINOMHAIOT HA O4HOM KOHLLE MPOBOAHMKA.

Bo Bpemsa MCNbITaHUS HUKaAKMUX NPegMeTOB, KPOME BbllEeyKa3aHHbIX, He AO/MKHO HAaxoAMTbCA Ha
paccToaHUM b6amke 1 M MAM HA pPacCTOAHMM, cocTaBasaowem 1,5 BbICOTbI OMNOPHOro M3oNATOpPa B
3aBMCUMOCTM OT TOrO, YTO BobLue.

OnOopHbIN M301ATOP AO/KEH ObITb B KOMMIEKTE C TEMU AETaNsAMMU, KOTOpble COeAMHEHbl C HUM U
onpeaeneHbl U3roTOBUTENEM.

14.2. YcnoBma MOHTaXKa A8 BCEX SNEKTPUUECKUX UCNbITaHUI NPU UX NPOBEAEHUM

Mo [OroBOPEHHOCTM MUCMbITaHUA AOMYCKAeTCA NPOBOAUTb B YC/AOBUAX, UMUTUPYIOWMX KaK MOXKHO
6osee NONHO ycnoBuMA sKcnayaTauumn. CTeneHb MMUTALMKM YCNOBUIA SKCMyaTalLMKM COr1aCoBbIBAOT MEXAY
nsrotosutTenem u notpebutenem c yyetom ¢aKkTOpoB, KOTOpble MOTYT BAMATL Ha paboTy onopHoro
nsonaTopa.

MpumedaHue. B HecTaHAAPTHbIX YCA0BMAX 3HAYEHMA MAPAMETPOB MOFYT OT/IMYATbCA OT 3HAYEHUN,
MOMIYYEHHbIX NPU CTaHAAPTHbIX METOAAX YCTAaHOBKU. PasHULA MOXKET 6biTb 3HAYMTENbHON B TOM C/yyae,
KOrga UCNbITbIBAOT OMOPHbIE U30/1ATOPbI BbICOTOM 6onee 1,8 M UM C yMeHbLEHMEM BbICOTbI HAZ 3eMEN.

14.3. IHTepBabl BpeMEHU MeXAy Nocnef0BaTeIbHbIMU NPUNOKEHUAMM HANPAXKEHUA

NHTepBanbl BpeMeHU Mexay MocnenoBaTefibHbIMU MPUAOKEHUAMMU HAMNPAKEHUA LONXKHbI ObITb
AOCTaTOYHbIMKU, 4TOObI M3beKaTb BAWAHWI OT MPEeALEcTBYIOWEro MPUIOKEHUA HaNpPAXeHUa npu
nepexkpbITUN UAK NPU NPUNOKEHUN BblAEPHKMBAEMOTO HaNPAXKEHUA.

15. UCMbITAHUE BbIAEPXKMUBAEMbIM HAMPAXEHWEM
FPO30BOI0 MMMNYJIbCA B CYXOM COCTOAHUMN

OnopHbIN N30STOP UCMbITLIBAIOT B YCIOBUAX B COOTBETCTBUM C M. 14. UMNYNbCHbIM reHepaTop AO/IXKeH
6bITb HacTpoeH Ha umnynbe 1,2/50 (n. 8).

MPUMEHAIOT KaK MOMIOKUTE/IbHYIO, TaK U OTpULATE/IbHYIO nonspHocTb. Korga ctaHOBUTCA O4eBUAHO,
Kakaa MonfpHOCTb AaeT Hambosiee HU3KOe 3HaYeHue pPaspsAHOro Hanps)KeHusa, AO0CTaTOYHO NPOBECTU
NCNbITaHME NPU 3TOM NONIAPHOCTMU.

CywiecTBytoT ABa METOAa UCMbITaHUA NU30/IATOPOB BblAEPKUBAEMbIM FPO30BbIM UMMY/IbCOM B CYyXOM
COCTOSIHUU:

NPUAOXKEHME K U30aATOPY 15 MMmnynbcos;

NPUIOKEHNE K N30NATOPY HaNpAXKeHua, paBHoro 50% paspsagHoro HanpaxeHus.

MpumeyaHua:

1. 50%-HbIlt meToa AaeT 6onblle MHGOPMaLUW.

2. OnbIT NOKasan, YTo Ha NOBEPXHOCTU U30ONATOPA, U3TOTOB/IEHHOIO U3 INTbEBbIX SMOKCUAHbBIX CMO,
NPW UCMbITAaHMUAX UMMNYNbCHbIM HaNPsAXXeHUEeM Ha paspaAaHOe HanpsaMKeHue BAUAET BaXKHOCTb cpedbl. AnA
CHU)KEHMA 3TOr0 BAWAHUA, €CIN UMEEeTCA BO3MOXHOCTb M3MEHEHWs MOAAPHOCTU MMNyAbca, cneayet
NPOBECTM UCMbITAHUA C USMEHEHUEM NONAPHOCTU (T.€. MPU NONOKUTENIbHON U OTPULLATENbHOW).

Ons npoBeaeHMA UCMbITaHMI B AanbHEWLWEM METOAMKY cneayeT yTOYHUTb 6onee KOHKPETHO.

15.1. UcnbiTaHMe NPUNOXKEHMEM BbIAEPHKMBAEMOrO rPO30BOro MMMNYAbCca

NcnbiTaHMe NPUAOKEHNEM BbIAEPHKMBAEMOro HaNpPAKeHWA 3a4aHHOr0 3Ha4YeHMA NPOBOAAT C Y4ETOM
KOppPEeKTUpoBaHUSA aTMOChEpHbIX YCI0BUA BO Bpemsa ucnbiTaHus (n. 11). MNpuKknagbiaoT K msonatopy 15
UMMYNbCOB.

Ecnn uncno vckpeHwit He npeBbIWAeT ABYX, TO CYMTAIOT, YTO OMOPHbIA W30ASTOP COOTBETCTBYET
TpeboBaHMAM HacToALWEro cTaHaapTa.

OnopHble M30MATOPbI HEe AO/KHbI MMETb MOBPEKAEHUN BO BpPEemMs WCMbITaHMA, [ONyCKatoTcA
He3HayuTeNbHble cnegbl Ha MOBEPXHOCTU M3ONAMPYIOWMX YacTel, OTKa/biIBaHME CBA3KM MAM APYroro
martepuana, NPUMEHAEMOro A5l COOPKMU.

15.2. UcnbiTaHne npunoxxeHmnem 50%-HOro paspagHOro Hanpsi*KeHMa Npu rpo30BOM MMNYAbce

3a4aHHOE BblAepKMBAaEeMOe HanpsAXeHMe rpo30BOro MMMyabca AOKHO cOCTaBnATb 50% rpo3oBoro
MMMY/IbCHOTO Pa3psiAHOro HanpsKeHusA, onpedeneHHoOro no cneaywouen metoamke. HanpsxkeHme Uy
BbIGPAHO Ha ypoBHe 50%-HOro paspALHOro HanpsxeHwus. Takke BbibpaH nHTepsan AU (npubansutensHo
3% Uk). OgmH mmnynbc npunoxeH Ha yposHe Ux. Eciv 3TO Hanps)KeHue He Bbi3blBAaeT MEPeKpbITUA, TO



YPOBEHb CNeAyHoLLEero UMNyAbca A0/XKeH 6bITb Uk + AU . Ecan nepekpbiTe Bo3HMKaeT Ha yposHe Uy, To

cnepylowmnii UMnNynbe 6yaeT Ha YpoBHe Uk —AU .

3Ty npoueaypy NOBTOPAIOT HECKONbKO pPas3, KawAabld MMMYAbC MPU 3TOM MMEET YPOBEHD,
onpeaeneHHbli ¢ NOMOLLBIO Npeablaywero nmnyabca. CYMTaOT YMCIO MMMYALCOB N, NPUIOXKEHHbIX NPU
Kaxkgom HanpsxkeHumn Uy, a 50%-Hoe paspsagHoe HanpsxKeHWe BbIMUCAAIOT No dopmyne

zn,-U,
U50% R

Zn

\

rae 2N, - obuiee YMCAO MMNYNLCOB.

B dopmyne nepsblii YypoBEHb, MPUHATLIA BO BHUMaHWE, AONXKEH ObiTb YPOBHEM, MPU KOTOPOM
npunaratT ABa UaM 6onee MMNYAbCOB. 3TO YaCTUYHO KOPPEKTUPYET OWMOKY, KOTOpas MOXKET NosABUTLCA,

ecnm Uy HaMHOTOo HUMKE UIM HAMHOTO BbllUe. O6u.|,ee YNCNIO UMNYNbCOB, NPUHATBLIX K paCyeTy (va) , AO/IKHO

6b1Tb paBHo 30.

50%-Hoe paspagHOe Hanpsa)KeHue rpo30BOro MMMy/bCa, OMpefesieHHOe YKa3aHHbIM MeTOZOM,
OO/MKHO OblTb CKOPPEKTUpPOBaHO B cooTtBeTcTBMM C M. 10. CYMTalOT, YTO OMOPHbIA MU30NATOP BblAEpHKAN
ucnoitaHvne, ecam 50%-Hoe paspagHoOe Hanpsa)KeHMe rpo30BOr0 MMMY/bCa COCTaBAAET He MeHee

1
1-1,30
CTaHOAPTHOE OTK/IOHEHUe, paBHoe 3%.

OMOpHbIA M30NATOP He AO/KEH ObiTb NOBPeXAeH B pesy/abTaTe 3TUX MCMbITaHUMK. [JonycKatoTca
He3HayuTeNbHble OTMETMHbI Ha MOBEPXHOCTM M30AUPYIOLMX YacTelh UAM OKOJO CBA3KM WAW APYroro
maTtepuana, NpUMMeHAemoro aasa cbopkm.

MpumedaHue. MepemeHHbI meTog, onpeaeneHnsa 50%-Horo NPobMBHOrO HanpPAXKeHUA MrHOBEHHOTO
UMMNynbca COCTOUT B Creaylolem: pAf rPO30BbIX WMMMNYAbCOB MPUKAAALIBAIOT Ha KaXXAOM YpPOBHe
MCMbITAaTE/IbHOFO HaMNPAXKEHMUA, CTaAUN HANpPSXKEeHUs paBHbl 2 - 4% oT oxugaemoro 50%-Horo NnpobuBHOroO
HanpsaxeHua. 3HayeHne 50%-Horo NPoBUBHOIO HaNPAXKEHMA ONPeAENAlOT Ha KPUBOW BEPOATHOCTU NPobos
B 3aBUCMMOCTU OT OXKNAAEMOr0 UCNbITAaTe/IbHOrO HaNPAXKEHWUA, NOYYEHHOro NPU HaHeCeHUU pe3ynbTaToB
NCNbITaHMA Ha FPad MK BEPOATHOCTM B BUAE NPAMON JIMHWUU, OCHOBAHHOW Ha MHTEPMNOAALMMN, COFNACHO 3aKOHY
KBagpaToB. 50%-Hoe NpobuBHOE HanpsKeHWe, NOJYYEHHOE NPU MOMOLLM YKA3aHHOFO MEeTOAa, MOXKHO
MCMONb30BaTb ANA TeX Cy4Yaes, Koraa 15 MnynbCcoB NPUKAAAbIBAIOT HA KaXKAbIM YPOBEHb U y4UTbIBAKOT 4
MCNbITaTe/IbHbIX YPOBHS HAaMNpPAXKEHUA, NOJy4eHHbIX Npy npobosx oT 0 go 100%.

:1104 pa3 oOT 3a4aHHOro BbIAEPXUBAEMOro HaNpPAXKeHuA rpo30BOro uMmnynbca, rge O -

16. UCMbITAHUE BbIAEPXWUBAEMbIM HAMPAXEHWEM
NPOMBILUNEHHOM YACTOTbI B CYXOM COCTOAHUMU

OnoOpHbI U301ATOP UCMbITLIBAIOT B YCI0BMAX, YKa3aHHbIX B . 14.

McnbiTaTenbHoe HanpsaXXeHue, Npuiaraemoe K OMOPHOMY M30AATOPY, AOMKHO ObiTb 3aZaHHbIM
BblAEpPKMBAEMbIM HaNpPAXKEHUEM MPOMbILLNEHHOM YacTOTbl B CYXOM COCTOAHUW, OTKOPPEKTUPOBAHHbIM A5
aTMocdepHbIX YCI0BUI BO Bpema UchbiTaHui (n. 11).

MopAafoK WCMbITaHUA: BHA4yane K M30NATOPY MNPUKNAAbIBAIOT HanpaxeHue, paBHoe 75% ot
NCNbITaTe/IbHOrO 3HAaYeHUA. 3aTemM HanpAXKeHWe MIAaBHO YBEe/IMYMBAKOT CO CKOPOCTbIO 2% UCNbITAaTe/IbHOro
HaNPAXKEHUA B CEKYHAY.

NcnbitaTenbHOE HanpAXeHWe NPUKAAAbIBAIOT K U301ATOPY B TedeHUe 1 MuH. Bo Bpemsa UCNbITaHU He
AOJIKHO ObITb NEPEKPLITUI U NPOHOA n3onaTopa.

[Ona nonyyveHusa cneumanbHon MHGoOpMaLMM ONA ONOPHOrO U30JIATOPA B CYXOM COCTOAHUM MOXKHO
onpeaennTb paspAafHOe HanpaXKeHWe NnepeMeHHOro ToKa NPOMbILLIEHHOW YacToTbl. 1A 3TOro Ha U30ATop
NoAatoT HanpaxeHue, paBHoe NpUMepHO 75% YyCTaHOBNEHHOro 3HAaYeHUA UCNbITAaTe/IbHOrO HanpAXKeHus,
3aTeM NOBbILWAKOT ero A0 NepeKpbITUA CO CKOPOCTbIO NPUMEpPHO 2% OT 3a4aHHOro 3HayYeHuA. HanpsaxkeHwue,
BblAEPKMBAEMOE B CYXOM COCTOAHWUM, AO/IKHO ObITb CPEAHUM apUdMETUYECKMM NATU NOCAEeA0BaTE/bHbIX
MOKasaHM, a ero 3Ha4YeHUA KOPPEKTUPYIOT HA COOTBETCTBME CTaHAAPTHbIM aTMochepHbIM ycnosuam (n. 10).



17. UCMbITAHWE MO ONPEAENEHNIO HAMPAXKEHNA
3ATYXAHNA YACTUYHbIX PASPAOOB

M3mepeHuna 4acTUUHbIX Pa3pAnoB ONOPHOrO U30/1ATOPa M3 OpraHMYecKkoro maTtepuana nNpoussBogAaT
onpeaeneHNem amnauTyabl NEPeMeHHOro HanpaXKeHua MPOMbIWAEHHON 4YacToTbl, MPM KOTOPOM
NpeKpalwaeTca 4YacCTUYHbIA paspAd B TBEpAOW W30NAUMU WKW MPOMENKYTKE Mexay wsonaumen u
MeTaNINYeCKMMM YacTAMM ONOPHOro U301ATOpPA.

MpumevaHue. Pe3ynbTaTbl M3MEPEHMA YaCTUUYHOIO paspAda He Bcerga yKasbiBaloT Ha AedeKTHOCTb
M30NATOPOB W3 OpraHuYyeckoro Mmatepumana. [lpu HeobXxoAUMOCTU ANA M3ONATOPOB ChneulManbHOro
HasHa4YeHMA cneayeT NPOBECTU paanorpaduyeckoe nccneaoBaHme.

MeToguKa npoBegeHua namepenma gomxHa coorsetcteosatb FOCT 20074.
[JoMmKHO ObiTb BbINONHEHO YC/0BME: NpPUAAraeMoe HanpaXeHue, MpuM KOTOPOM NpPeKpaLatoTcs
YacTMYHble paspsadbl, AOKHO ObiTb Ha 10% Bbiwe HAaMbOO/bLUEro HaNpPsXKEeHWA, YCTAHOBNEHHOro AAA

obopynoBaHuA, pasgeneHHoro Ha \/§, no FOCT 1516.1. Hes3aBUCMMO OT WCNbITyemoro ob6bekTta
YYBCTBMTENIbHOCTb M3MEPUTENIbHON Lienun AOJIKHA NO3BOMATb ONpeaenATb pa3pag ¢ amnantygoi 10 nKn.
DNeKTpPUYeCcKas 4YacTb WCMbITaTENbHOW CXeMbl A0/KHA OblTb 3KPAHUMPOBAHA OT Pas3pPAfOB U BHELIHMX
B/IMAHUN.

17.1. YnpouieHHaa meToAnKa UCMbITaHMA

Mo cornacoBaHUO MeXKAy M3rOTOBUTENEM M NOTPebuTenem MoXKeT BblTb MPUMEHEeHa ynpoLleHHas
METOAMNKA CPABHUTENIbHO BbICOKON TOYHOCTU, MPUBELEHHAA HUXKE.

EAMHCTBEHHBIM  M3MEPUTENIbHBIM  MHCTPYMEHTOM  BbIOMPAOT KATOLHO-Ny4eBOW ocuumanorpad,
OAOLNIA pa3BEPTKY OTAE/bHbIX MMMNYAbCOB B cooTBeTcTBMM ¢ TOCT 20074.

NcnbiTyemas Lenb NnpuBeAeHa Ha YepTeXKe HacToALero cTaHaapTa.

Kpome ob6bopynoBaHus, HEOOXOOMMOrO AAs reHepauuMu U M3MEPEHUA UCNbITaTENbHOIO BbICOKOIO
HanpsAXXeHWA, B CXeMy BXOAAT: BbICOKOYACTOTHbIN GpUABLTP Zm, KOTOPbIA WMCMNOAb3YHOT ANA BblAeneHuA
BbICOKOYACTOTHOM COCTaBAAIOLWEN HaMNPAXKEHUA, OH BbINOJHAET POJb U3MEPUTENbHOMO LYHTA; KaTOLHO-
NyyeBor ocumnnorpad, NpUMeHAEMbIA ANA USMEPEHMA BbICOKOYACTOTHOTO HAMPAXKEHUS.

NHOYKTMBHOCTb GUAbTPa-peakTopa € BO3AYLWHbIM CepAeYHMKOM, 0603HAaUYEHHOro Ha yepTexe Zm,
MOXKET MeHATbeA oT 18 g0 20 MIH. EMKocTb KoHgeHcaTopa C (cm. yepTerK) MoxKeT meHaTbea oT 80 go 125 nd.

3I'IEKTpMLIECKaFI npuHUMNnaabHaa cxema NCnbiTaHUA
Aana onpeaneneHna HanpAaxeHnAa 3aTyxXxaHnAa 4aCTU4HbIX pa3pAaaos

/ Z 3

8H la

5/ b 4

1 - TpaHchopmatop (BH - BbicoKoe HanpaxeHue, HH - HU3Koe
HanpaxeHue); 2 - onopHbI nsonatop (C, - eMKOCTb aKTUBHaA);
3 - KoHAeHcaTop; 4 - KaToaHO-y4eBol ocumnnorpad (OKN);
5 - BbICOKOYACTOTHbIN GUNBLTP

JInHeliHOe CKaHMpOBaHWE KaTo4HO-Ny4eBOro ocumnnorpada coctasnser 1 mc. BepTukanbHoe
ycuneHue ocumnnorpada AoNXKHO 6biTb TAKMM, YTOBbI UMENO MECTO OTKNOHEeHMe, paBHoe 1 cm npu 10 mB Ha
BXoZe. B TaKMX yCcNOBMAX YACTOTHbIM Anana3oH coctasaseT ot 20 ao 3,8 My npu 3 ab.

MeToanKa onpeaeneHna HanpsaKeHWA 3aTyXaHWA YacTUYHbIX Pa3pALOB CAefyloLwan: NepemeHHoe
HanpsAXeHWe NPOMbILIEHHON YacToTbl, NPUNAraemMoe K ONOpPHOMY M30AATOPY, YBENIMUMBAIOT A0 TeX Mnop,
MoKa Ha 3KpaHe ocuunnorpada He MNOABATCA /IMHUM, NPeACTaBAAOWME BbICOKOYACTOTHbIE pPA3psAabl B



TBEPAON N30/1ALMM ONOPHOIo N30aAaTopa. HanpsarkeHue, npuaaraemoe K oNopHOMY U30ATOPY, YMEHbLUAIOT
00 3HAYeHUA, NPU KOTOPOM MpeKpalLatoTca pa3pagbl. 3aMeyatoT 3HAYeHWe MPUIaraeMmoro HanpsaxKeHus,
COOTBETCTBYHOLLEE 3aTyXaHMIO Pa3pAL0B.

Mpwn 3TOM Npunaraemoe Hanpsa’KeHMe HU B KOEM C/ly4ae He AO0J/IKHO MpeBbiwaTb BblAEPKUBAEMOrO
HanpPAXXeHUA NPOMbILLIEHHOM YacToTbl, yKa3aHHOro B npunoxeHuun 1 mam FOCT 1516.1.

18. UCMbITAHUE NPOBNBHbLIM TrPO30BbIM MMIMY/1bCOM

3T0 McMbITaHMe OTHOCMTCA TONIbKO K ONOPHbIM U3osATopam Tuna B.

Mocne OYMCTKM M CYLLKM OMNOPHbIA MU30NATOP MONHOCTbIO MOTPyXKalT B pesepsyap, CoAepiKaluui
COOTBETCTBYIOLLYIO M30/MALMOHHYIO Cpeay, WCKAKYaloLLyl0 MOBEpPXHOCTHble paspaabl. Ecan pesepsyap
cOoenaH U3 MeTanna, TO ero pasmepbl AOMKHbI ObiTb TAKUMK, UTOBbI MeXAy 3N1eKTpoAamMM U CTOPOHAMM
pe3epByapa He BO3HMKano nepekpbithe. Cpeaa ANA NOrpyKeHUA A0KHA UMETb KOMHATHYIO TemnepaTypy.

Hanpsa)KeHne UCNbITaHUA NPUKAALALIBAOT K TEM YaCTAM, MeXKAY KOTOPbIMM 06blYHO MMmeeTcs paboyee
HanpsaxXeHne. Bo Bpemsa norpyxeHus B U30AALMOHHYIO Cpeay caefyeT NPUHATL Mepbl, YTobbl n3berkaTtb
BO3A4YLUHbIX Ny3blpen nog pebpamu nsonatopa.

eHepaTop MMMNYNbCOB PEryamMpyoT Takum ob6pasom, YTobbl OH NPOMU3BOAUA CTAHAAPTHbLIM rPO30BOM
nmnynsc 1,2/50 (n. 8).

K nsonatopy npuKnagbiBatoT NOC/AeA0BaTENbHO NATb MMMY/bCOB MOMIOXKUTENIbHON U NATb UMMY/1bCOB
OTpMLLaTENIbHON NONAPHOCTU, NPU STOM HE AOKHO MPOM3OMTU HU NPObOs, HU NepekpbITUS. HanpsaxkeHue
MCNbITaHUA [OJIKHO COCTaBAATb 1,3 BblAEpPKMBAEMOro MMMYAbCHOrO HAMNPAXKEHMWA, YKa3aHHOro B
npunoxeHun 1 nan NOCT 1516.1.

MpumeyaHue. Korga Tpebyetcs onpeaeneHHan MHGOPMALLMA, HANPAXKEHNE UCMbITAaHUA MOXKET ObITb
nocTeneHHo NOAHATO A0 TeX NOP, NOKA He NpousonaeT Npoboii; HanpaxeHne Npobosa GUKCUpyLOT.

19. UCMbITAHWUE MEXAHWUYECKOW NMPOYHOCTU

OnOpHbIN M301ATOP NPUKPENAAIOT K MOHTaXKHON NOBEPXHOCTU UCMbITAaTe/IbHON MaLUMHbI C Yy4eTOM
cnocoba KpensieHns B paboyem COCTOSHUN.

HarpysKy npunaratoT nocteneHHo, Ha4MHas Co 3Ha4YeHMA, NPEBbILIAIOLLETO MOJOBUHY MEXaHUYeCKoM
MUWHMMANbHOM PaspyLUatoLLeln CUAbl, U YBEANYMBAIOT 4O TeX Mop, NoKa byaer AOCTUrHYTA MexaHW4YecKas
MUWHMMANbHAA paspylatowan cnna. CYUTAOT, YTO OMOPHBLIV U30/ATOP BblAEPKAN UCMbITaHME, ecan bbiia
OOCTUIHYTa MeXxaHMYecKas MMHMMA/IbHAA paspyLUaloLLas cuna.

OnopHbIA N301ATOP, UCMbITAHHbIA NPU MEeXaHUYEeCKo MUHMMAIbHON paspyLUlatolWen cuie, NnocTaBKe
noTpebuTe o He NOANENKUT.

C uenbto nonyyeHWsa onpeneneHHo WHOOPMALMKM, HArpysKy YBEIUYMBAIOT A0 MEeXaHWYEeCKoM
paspyLuatoLer cuabl n ee 3HaYeHne GUKCUPYIOT.

NcnbiTaHWe Ha MexaHMYeCKYH MPOYHOCTb ONMOPHOro M30ATOPA A0/XKHO OblTb NPOBEAEHO O4HUM U3
cnefyowmx YeTbipex MeToAoB WCMbITaHWWA. Ecan oTcyTcTBytOT TpeboBaHWAa noTpebuTens, To NpPoBoAAT
MCMbITAaHWUA TONbKO Ha U3runb.

McnblTaHne Ha usrmb

Cuny npunaratioT K cBOOOAHOMY KOHLY OMOPHOro M30aaTopa. HanpaBneHwe NPUAOXKEHWUs Cunbl
O0/KHO MPOWTK Yepes3 OCb ONOPHOIo U30AATOPA U NEPNEHAUKYNAPHO K HER.

NcnbiTaHme Ha KpyyeHue

OnopHbIA M301ATOP NOABEPralOT BO3AEWCTBUMIO MUHMMANBLHOTO pPaspyLlaloLLero MOMEHTa npu
KPYYEHUU C UCKAOYEeHMEM N060ro n3rnbatoLwero ycuaums.

NcnbiTaHWe Ha pacTAXKeHUe Uan cxKatue

OnopHbIA M301ATOP BAOb M0 OCU NOABEPTatOT AENCTBUIO CU/bI PACTAXKEHUA UMW CKaTUA.

MpumeyaHua:

1. B npunaoxeHusx 1, 2 npuMBedeHO 3HAYEHUE MMHUMAIbHOW paspyllalolWen Cuabl Ha MU3rMb Ha
KOHKPETHbIE TUMbl N30ATOPOB.

2. Bo BCEX MEXaHUYECKUX UCMbITaHUAX ObICTpoe yBesMYeHMe CUAbl NPOM3BOAAT B AManasoHe oT
nepBOHAYaIbHOM CUAbl 40 75% 3HAYEHUSs MUHUMANbHOW paspyLlatoLwwei cubl. 3aTem CKOPOCTb YBEINYEHMUA
CUNbl B MUHYTY MOXKeT 6biTb mexay 30 1 60% MUHMMaNbHOM paspyLuatoLwwel cubl.



20. UCMbITAHUE HA NPOTUE NOA HATPY3KOM
NPU HOPMAJIbHOM TEMMEPATYPE OKPYAOLLLEM CPEAbI

OnopHbIN N30NATOP NPUKPENAAIOT, KaK YKa3zaHo B n. 19. Ero noasepraioT AeACTBUIO CUbl HA U3MM6 MK
KpyYeHWe, KOTOpYyl MNOCTENEHHO YBENWYMBAIOT OT HY/IEeBOro 3HayeHMA A0 3HaYeHWs, COCTaBAANOLLEro
NONIOBUHY MEXaHUYeCKo MUHUMaNbHOM paspyLiatollelt cnabl. OTKNOHEHWE HYXKHO HenpepbiBHO N3MepATb
B TOYKaX NPUNOKEHWUA CUNbI U3TMBA UAN KPYUYeHUA.

Taknum 06pa3om NoNyYatoT XapaKkTepHY KpMBYO AedopmaLinmn U301aTopa Noa HarpysKkoi nsrnba unm
Kpy4YeHus.

MpumeydaHue. B npunoskeHnn 1 npusesieHa T0/IbKO MaKCMMaibHas PasHULLA MEXAY OTKIOHEHUEM NpU
20 1 50%-HoN MMHMMaNbHOM MEXaHNYECKOM paspyLUatowWwen cue.

Mpu cHATUM un3rMbalolen HarpysKM OCTaTOYHbIM Npornb AosxKeH bObiTb MeHbwe 0,2% BbICOTbI
nsonaTopa.

Mpn HeobXxoAMMOCTU M3roTOBUTENb U NOTPebuTenb AOMKHbI COrnacoBaTb MPUMEMOYHbIe Nnpeaensi
Yr/I0BOTO CMeLLLeHMA Noa, AeNCTBUEM CUAbI KpyUYeHUs.

21. UCNbITAHUE MEXAHWUYECKOW NPOYHOCTU NPU U3TUBE
B 3ABUCMMOCTU OT TEMIEPATYPbI

OnopHble M30NATOPblI U3 OPraHWYecKoro maTtepuana [O0MKHbl paboTaTb B LIMPOKOM AManasoHe
TemnepaTtypbl OKpyrKatowen cpeapl. Ana onpeaeneHmna BO3MOXKHbIX UISMEHEHUI MeXaHUYECKOM NPOYHOCTH
OMOPHbIX WM30NATOPOB, BbI3BAHHbLIX BJAMAHMEM TemMnepaTypbl, NPOBOAAT MCMbITaHWE MO ONpeaeneHuto
MeXaHMYeCKoN NPOYHOCTM Npu nsrube.

[ns npoBeaeHMA UCMbITaHUI YCTaHOB/EHbI CieAytolme TpY AnanasoHa TeMnepaTtyp:

oT mumHyc 40 °C go natoc 55 °C;

oT mumHyc 20 °C go natoc 75 °C;

oT mmHyc 5 °C go natoc 90 °C.

MexaHMYeCcKoe WCMbiITaHME Ha M3rMb NPU MUHUMAIbHOW paspyllaloWein cuie OocylecTBAAIT B
TemnepatypHoOM AuanasoHe Mo Bblbopy noTpebutens. Ecim notpebutens He yKasbiBaeT AuanasoH, TO
NPUMEHAIOT BTOPOA.

B npeaenax BbiIbpaHHOro TeMnepaTypHOro AManasoHa MUMHUMAJIbHYIO Pa3pyLUaoLLYIO CUTY U3MEPAIOT
B 3aBMCMMOCTM OT NMPUHATON TemnepaTypbl. B npeaenax gvanasoHa BbIOUpaKOT creaytoume TpyU 3Ha4YeHUsA
Temnepartypbl:

mumHyc 40 °C, natoc 20 °C, natoc 55 °C;

mumHyc 20 °C, natoc 20 °C, natoc 75 °C;

mmHyc 5 °C, natoc 20 °C, natoc 90 °C.

Mpu KaxkOolh M3 BblOpaHHbIX TEMMNEpPaTyp MexaHUYeckoe UCMbiTaHUe Ha U3rMb NPoBOAAT Ha AECATH
OMOPHbIX M30aaTopax. Mo 3MepeHHbIM MeXaHUYECKMM MUHMMaNbHbIM Pa3pyLUAoLWMM CUAaM BblMUCAAIOT

cpegnee 3rauenmne (R) u crangaprHoe otknoHenue (S) no popmynam:

2R

g-2R
n

roe R - mexaHMyeckaa MWHMMAaNbHaA paspyllalowlan cuia KaXKAoro MCnbiTaTeNlbHOro OMOPHOro
nsonAaTopa;
N - YUCNO UCMbITAHHbIX M30ATOPOB NPU BbIBPaHHOM TemnepaTtype;

I'IonquB 3Ha4vyeHune R npun onpeaeneHHbIX 3Ha4YeHUAX Temnepatypbl, CTPOAT Fpad}MHECKyI-O

3aBMCMMOCTb COBMECTHO C 33aBMCMMOCTbIO (R—O(S). Mo faHHbIM rpaduKka MOXKHO onpenenvUTo ANs



KOHKPETHOM KOHCTPYKLMWN OMOPHOro M301ATOpa C onpeaeneHHON BepoATHOCTbIO 3HaUYeHWe paspyluatoLei
MexaHWYeCcKo Cu/bl NPy 3agaHHON TemnepaType.

HopmanbHoe 3HayeHMe ¢ paBHO 2. bosbllee WAKM MeHbliee 3HauYeHUe MOXeT 6biTb BbiI6paHo No
COrNacoBaHUI0 MexAay u3rotoButenem M notpebutenem B COOTBETCTBMM C TpebyembiM npeaenom
BEPOATHOCTHU.

Mpy npoBeAeHUN UCMbITAHUA TemnepaTypa B MOMEHT AOCTUXMEHUA MUHUMANbHOW paspyluatoLlen
CUAbl HEe A0NXHA OT/INYATbLCA OT 3a4aHHOro 3HavyeHuMa 6onee yem Ha +/- 5 °C.

Y OnopHbIX N30AATOPOB HEBONbLLUX Pa3mMepoB (C UMMNY/IbCHbIM Hanps»eHnem Ao 170 KB) nsonatop u
CbeMHble 4acCTM WCMbITaTeNbHOW MallWHbI, C KOTOPbIMW OH KOHTAaKTUPYeT, AO0/KHbl HarpesaTbCA MU
0XN1aXaaTbCA 0AHOBPEMEHHO. PUKCMpyloLLMe YCTPOMCTBA UCMbITaTeIbHOWM MaluMHbI AOMKHbI BbITb TaKUMU,
yTobbl 32 BpEMS, He NpeBbilWatollee 1 MMH, TemnepaTypa M30AATOpa OCTaBanach B Npeaenax A4onyckaembix
OTK/IOHEHWA.

[Ons 60NbLLINX ONOPHbIX M30NATOPOB A0NXKHO BbITb 06ecneveHo YCTPOMCTBO, N03BO/IAIOLLEE HAarpeBaThb
WAN OXNaKAaTb M30NATOP BO BPEMA €ro HaxoMKAeHWSA Ha MUCMbITaTebHOW MalluHe U npoBeaeHuA
UCNbITaHUA.

Ecnun onopHbIit M30NATOP U3FOTOB/IEH U3 MaTepUana, BblAEpPXKMBaloLWEro Asa UaK TP TeMNepPaTypPHbIX
AnanasoHa, To UCNbITaHWe NPOBOAAT NPU KpalHUX TemnepaTypax AByX UAu Tpex AnanasoHos u npu 20 °C.

MpumeyaHue. Mo cornacoBaHUIO MeXay U3roToBuTenem U notpebutenem, npu ycao0BUU HanUuma
pe3ynbTaToB UCMbITAHWUA OMOPHbIX N30/IATOPOB, aHaOrMYHbIE KOHCTPYKLMU N30ATOPOB, U3rOTOBEHHbIE U3
OZIHOrO M TOrO e martepuana U OAHUM U TEM Ke TEXHONOTMYECKMM CMoCcOBOoM, MOBTOPHO MUCMbITaHUAM
MOJKHO He nozsepraTb.

22. UCIMbITAHWE HA BOAOMNOI/IOWEHUNE

OnopHbIN U30AATOP NOC/E OYUCTKM MOFPYKAOT B BAHHY C ANCTUAIMPOBAHHOMN BOA4OM Ha rnybuHy nog,
Bogon He meHee 0,1 M Ha 24 4 npu obblyHOM TemnepaType 20 °C. 3aTem ero BbIHMMAKOT U3
ANCTUNNIMPOBAHHOM BOAbI M OCTABAAIOT COXHYTb HA BO34yXe B WUCMbITaTe/NbHOW nabopatopum Ha 3 u.
OnopHbIN M301ATOP NOABEPTAOT BO3AENCTBUIO B TeHEHME 1 4 NepeMeHHbIM HanpAXKeHMeM NPOMbILLIEHHOM
yactoTbl, paBHbiM 80% HanNpAKeHWA, BbIAEPKMBAEMOrO W30/JATOPOM B CYXOM COCTOAHUU Mepes,
Nnorpy»KeHnem.

Bo Bpema ucnbiTaHuiA B TeyeHWe 1 4 He [O/MKHO 6bITb NpoboA M304ATOpPA MPWU NOBbILEHUN
TemrnepaTtypbl Ha ero NoBepxHocTH Ha 5 °C Bbilwe, Yem OKpyKatoLas cpeaa.

MpumeyaHme. Mo cornacoBaHMO MeXay U3rotoBuTenem n noTpebutenem, Npu HaAMYMK pesybTaToB
MCMbITaHUN OMOPHbIX N30/IATOPOB AaHAIOTMYHON KOHCTPYKLMU, U3rOTOB/IEHHbIX N3 OAMHAKOBbIX MAaTEPUANOB
N OOHUM U TEM }KE METOAO0M, UCMbITAHMUA MOXKHO HE MPOBOAMUTD.

23. METOONKA UCTNBbITAHUA HA CTAPEHUE
HaxoanTcAa Ha paccMoTpeHUM.
24. NCMNbITAHUE HA BOCNJTAMEHAEMOCTb

OMNOpHbIA U30/IATOP MOHTUPYIOT B OObIMHOM MOJIOXKEHUWN, HanNpumep, BepTUKanbHo. [Mnamsa
KMCNOPOAHO-aLETUNEHOBOW roOpesikM, OTperyiMpoBaHHOEe COOTBETCTBYIOWMM 06pa3om, HaKJIOHEHHOe noj,
yrnom 45° K ocu M3onATopa, NPUKAAAbIBalOT TakKMM 06pa3om, YTobbl BepxHAA YacTb rosyboro naameHu
HaX0A4MNaCb B KOHTAKTE C M30NALMOHHBIM MaTePMasiOM Ha YPOBHE NOJI0BUHbI BbICOTbl N301ATOPA.

Mnams gepxart 15 ¢, 3aTem Ha 15 c ybupatoT. LMKkn noBTOpAIOT NATb pa3 nogpsaa. Ecam opraHuyeckuii
maTepuan U30aATopa BOCNIAMEHAETCA, TO OH A0/I)KeH noracuTbca B TeyeHme 60 c.

KncnopogHo-aueTuieHoBan ropenka AoJiKHa ObiTb OTPEryinpoBaHa Ha CKOPOCTb NOTOKa roproyen
cmecun 100 am3/u, npubnansutensHo 60 am3/u knucnopoaa n 50 om3/y auetnnena. Maama, Gyayun XMMHUYECKK
HEUTPaNbHbIM, ZO/IXKHO 6bITb NPUMEPHO 150 MM B AJIMHY U HAK/IOHEHO, KaK YKa3aHOo Bbile.

MpumeyaHue. Mo COrnacoBaHUIO MeXKAY M3roTOBUTEIEM W NOTPEBbUTENEM NPU HANNYMK PE3YIbTATOB
MCMbITaHUN OMOPHbIX N30/IATOPOB AaHANIOTMYHOMN KOHCTPYKLMU, U3rOTOB/IEHHbIX N3 OAMHAKOBbIX MAaTEPUANOB
N O4HUM U TEM }KEe MeTOA0M, MOBTOPHbIE UCMbITAHUA MOXHO He NPOBOAUTb.



25. UCMbITAHUE HA CTOMKOCTb K MEO/IEHHOMY
NM3MEHEHWIO TEMIMEPATYPbI

OnopHbIN U30/1ATOP NOMELLAIOT B Kamepy Npu TemnepaType MUHyc 25 °C He meHee Yem Ha 10 4. 3aTtem
N30N1ATOP BbIHUMAIOT U3 KaMepbl X0/104a U BbICTPO NOMeLLAloT B Kamepy, HarpeTyto Ao 50 °C, He meHee Yem
Ha 10 4. OTOT UMKA NOBTOPAIOT TPU pPas3a. 3aTeM OMOPHbIA U30AATOP NOABEPratOT BU3YyaslbHOMY OCMOTPY C
Lenbto 06HapyXkeHna AedeKToB NOBEPXHOCTM.

[naToro, utobbl ONpPenennTb BO3IMOXKHOE NOABAEHME TPELLMH B MAaTepPUaie ONOPHOTo U30ATOPA, ero
NoABEpPratoT UCMbITAHWIO NO ONpPeaeNeHUI0 HaNnPAXEHNA 3aTyXaHWA YacTMYHOro paspAaaa (n. 17).

MpumedaHue. [lo COrMacoBaHUIO MeXAy W3roToBUTENleM W noTpebuTenem wucnbiTaHWe no
onpeaeneHuo HanpsyKeHMa 3aTyXaHWs YAaCTUYHOrO pPas3psaga MOMKET ObiTb 3aMeHeHO WCMblTaHMeM Ha
MeXaHMYeCKyH NpoYHOoCTb (. 19).

25a <*>. McnbITaHUA N30STOPOB B YC/10BUAX BbiNaaeHuaA pocbkl nposoasaT no NOCT 16962.1-89, meTos,
207-4.

<*> MyHKT 25a y4MTbIBaET HaLUMOHaNbHYO ocobeHHocTb CCCP.
Pasgen IV. UCMIbITAHUA TPYNNbI I (BbIBOPOYHbIE UCMBITAHUA)
26. OBWME NOJTOKEHNA

Yucno wm30nATOpPOB, OTO6paHHbIX AnAa  YKa3aHHbIX MCNbITaHNN, AO/MKHO COOTBETCTBOBATb
npmeeaeHHOMY B Ta6/w|u,e. nOTp86MTe}'Ib CaM MOXeT Bbl6paTb NU301ATOPbI ANA UCNbITaHUA.

wT.
Yncno n30n1ATOpoB B NapTum N Yuncno n3onaTopos, 0TOOBPAHHBIX ANA UCNbITAaHWIA OT NapTUK
n<=300 Mo cornacosaHuio
300 <n<=1200 1%
1200 < n <= 3000 3n
1000

Ecnv npu BbIMMCAEHUM He NOYHAETCs LLe10e YNCAO, TO BbIOMpPaIoT cneayiollee 6obluee Lesoe Yyncno.

OTobpaHHble AN WUCMbITAHUA M30AATOPbLI LO/IKHbI CHA4Yana BblAep)KaTb MCnbiTaHuAa rpynnbl
(npuemocpatoyHble UCMbITAaHMA MNPW  CNAOWHOM KOHTPOAEe (KOHTPO/MbHble WCMbITaHMA). 3aTem WX
NoABEPraloT C/IeAYOWMM UCMBITAHUAM B YKa3aHHOM HUMXKe NopsagKe:

nposepKa pasmepos (n. 27);

UCNbITaHWe Ha BogonornoweHune (n. 22) (ToNbKO ANA MaTepUanoB, KPOMeE JINTbEBOM SMOKCULHOM
CMONbI);

UCNbITaHWE N0 ONpeAeneHU0 HAMPAXKEHUA 3aTYXaHWA YaCTUYHbIX paspagos (n. 17);

ncnbiTaHWe Ha NporMb nog HarpysKkol Npu HopMaibHOM TemnepaType OKpy:Katowen cpeasbl (n. 20);

MCNbITaHWE Ha MeXaHMYECKYIO MPOYHOCTb NPU HOPMaJIbHOM TEMEpPaType OKpysKatoLwen cpeabl (n. 19).

B cnyvae, ecniv onopHbI U30ATOP HE BbIAEPKUT OAHOMO M3 UCMbITaHWIA rpynnbl |, To AonyckaeTca
NOBTOPHOE UCMNbITaHUE B COOTBETCTBMMU C . 28.

27.MPOBEPKA PASMEPOB
Pasmepbl ONOPHbIX M30/1ATOPOB MPOBEPAIOT MO COOTBETCTBYIOLLMM YepTeKaM.

Ha pa3mepbl, 4158 KOTOPbIX HE YKa3aHbl CnewumasbHblie A0MYCKW, pa3peluaeTca gonyck +/- (0,01d +0,2)
MM, rae d - KOHTPOIPYEMBbIN pasmep B MUIJIMMETPAX.



28. MOPAOOK NPOBEAEHMA NOBTOPHbIX UCMbITAHUI

Ecnn oguH M301ATOP He BblAEPKUT Ntoboe U3 UCMbITaHMI rpynnbl |l (BbIGOPOYHbIE) B COOTBETCTBUM C
n. 26, To cnefyeTt NoABEePrHyTb MOBTOPHbIM UCMbITAHUAM YABOEHHOE KOANYECTBO M30NATOPOB.

MOBTOPHbIE UCMbITAHUS AO/IKHbI BK/AOYATb UCMbITaHWME, KOTOPOE pPaHee He Bblgepikan U30aaTop, U
3TOMY MCMbITaHWUIO AO/IKHbI NPeawecTBOBaTb Te UCMbITaHUA (M. 26), KOTOPbIE MOT/M Bbl OKa3aTb BAMSAHME Ha
pe3y/ibTaTbl NOCAEAYIOLMX UCTIbITAaHWUNA.

Ecnv pgBa unn 6onee U30NATOPOB He BbIAEP)KAT Kakoe-n1Mbo ucnbiTaHue rpynnbl |l (BbIBOPOYHbIE
MCNbITaHUA) B COOTBETCTBMM C M. 26 UAN eCAn NPOU30MAET BbIXOL M3 CTPOA M301ATOPOB, NOABEpPraembIx
MOBTOPHOMY MCMbITAHMIO, KaK YKa3aHO Bbille, TO BCHO MapTUIO U30JATOPOB MepesatoT U3rOTOBUTENO A/iA
JanbHeNnwWwero uccaeaoBaHus, Nocae Yero NapTUs UK ee YacTb MOKET ObiTb MOBTOPHO NpeacTaB/ieHa Ans
ncnbiTaHUa. Koanyectso M30/1ATOPOB, BbiIOpaHHOE B 3TOM C/lyyae, LOJ/IKHO B TPU pasa MpPeBOCXOAMUTb
nepBOHaYabHOE KOJIMYecTBO. B MOBTOPHOE MCMbITaHWE AO/IKHO BXOAWTb MUCMbITAaHWE, MPU KOTOPOM
NpoM30LLEeN BbIXOA U3 CTPOA, a Nepes HUM NPOBOAAT Te UCMbITaHMA (M. 26), KOTOpble MOT/IM OKa3aTb BAUAHUE
Ha pe3yabTaTbl NOCAEAYIOLLErO UCMbITAHUA.

Ecnv nponsonaeT BbIXO4 M3 CTPOA OMOPHbIX N30AATOPOB, NPEACTABEHHbIX K UCMbITaHUAM BTOPUYHO,
CYMTAIOT, YTO BCA NAPTMA HE COOTBETCTBYET TpeboBaHMAM HACTOALLEro cTaHAapTa.

Pasgen V. UCMbITAHUA TPYNNMbI 11 (KOHTPO/IbHBIE UCTMBITAHUA)
29. OBLWIME MONOKEHNA

KasKabli1 ONOPHbI M30NATOP NOABEPraloT CAEAYIOLMM UCTbITAHUAM:
BM3YyanbHOMY KOHTposto (n. 30);
3N1EKTPUYECKMM KOHTPObHLIM MUCMbITaHMAM (M. 31).

30. BU3YA/IbHbIA KOHTPO/1b

MpPoBOAAT BHELHUIA BU3YyaNbHbI KOHTPOJIb Ka*KAOr0 OMOPHOro msonatopa. KoHTposto nognerkar:
YCTaHOBKa MeTa/l/IM4ecKol apmMaTypbl B M301STOPE COrNAacHO COOTBETCTBYHOLLMM YepTeKam; LBET ONOPHOro
N301ATOPA, KOTOPbINM A0JIKEH ObiTb 6/IM3KMM YKa3aHHOMY Ha YepTerKe.

JonycKaloTca HeKoTopble BapuMaLMM OTTEHKOB; M30NALMOHHAA YacCTb M30N1ATOPA HE AOJIKHA MMETb
AedeKToB Ha MOBEPXHOCTU (CKNAAKK, MOPbI U T.4.), BAMAIOLLMX HA SKCNIyaTaumio n3onaTopos. [na ocmoTpa
MOXeT bbITb MCMO/b30BaHa BMHOKYAAPHAA IMH3a, yBeanumnsatowas B 20 - 30 pas.

31. 9/IEKTPUHECKME KOHTPOJ1bHbIE UCIMbITAHUA

Kaxpgbli OMOPHbIA M301ATOP MNOABEPraloT UCMbITAaHUIO MNPUIOKEHUEM B TedeHne 1 MuH,
BbIAEPKMBAEMOTO HaMNPAXKEHUA MPOMbILWIEHHON YacTOTbl, 3HAYEHNE KOTOPOro YKasaHOo B NMpuaoxeHun 1
nnn FOCT 1516.1.

[na 3Toro wcnbITaHWUA M30NATOPbI MOHTUPYIOT onpegeneHHbIM 06pa3om, HO He 06A3aTesibHO B
cootseTcTBUM € n. 14. WcnbiTaHne moXKeT ObiTb NMPoOBEAEHO OLHOBPEMEHHO Ha NboM Konauyectse
N30NATOPOB.

OnopHble N30N1ATOPbI, NOBPEXAEHHbIE BO BPEMA UCMbITaHUA, BpaKytoT.

MpumeyaHue. HacTosLee UcnbITaHWe NPOBOAAT TO/IbKO HA ONOPHbIX M30aATOPax TMNa B. OHO moxeT
ObITb TaKXe MPOBEAEHO Ha OMOPHbLIX M30AATOPax TUMA A MO COrMACOBaHUIO MeXAY M3roTOBUTENEM WU
notpebutenem.



MpunoxeHue 1

CnpasoyHoe
ONMOPHbIE NU301ATOPLI AN1A PABEOTbHI B MOMELLEHNNA
N3 OPFTAHUYECKOIO MATEPUANA C BHYTPEHHUMMU
METANNTUYECKUMMU KPENJEHNAMMU
Tabanua 1
Bblaepxunsae Makcma | MuHumanbHaa | MakcumanbHasA
Bblaepx . MakcrmanbHoe
moe NbHbIN paspywatrowas | pasHuLa mexay
nBaemoe LeHTpanbHoe | LleHTpanbHoe paccTosHue
KpaTKoBpeme HOMMHaNb | CWJa Ha U3rnb npornéamm,
O603Haye | Hanpsaxe BbicoTa . oTBepcTue oTBepcTue mexay
HHoe HbIN n3mepsaembiMn
Hue Hue onopHoro BEPXHEro HUXKHEro HUXHUMU U
HanpAaXxeHue AvameTp npu 20 n 50%
OMOPHOro | rpo3oBor N30nATop . | KpenneHnusa (c | KpenneHus (c BEPXHMUMMU
NPOMbILAEHH N3018LM0 MeXaHMYeCcKon . .
nsonaTopa o . ah, mm o . | BHYTPEHHei | BHyTpeHHeM BUTKaMM
O 4acToThbI B HHO Po,H | Pso, H | paspywatoueit . . .
UMMYNbC pesbboit) d; | pesbboit) da HUKHEN
Cyxom yactu D, CUANbl Ha N3rmnb
a, kKB pe3bbbl |, mm
COCTOAHUU, KB MM Po, mm
102-60 60 28 95 +/-1 60 2000 1300 1,5 M12 M12 15
| 04-60 75 4000 2600 M12 M16
1 06-60 80 6000 3900 M12 M16
| 08-60 85 8000 5200 M16 M16
1 010-60 95 10000 | 6500 M16 M16
1016-60 125 16000 | 10500 M16 M20




1 025-60 145 25000 | 16400 M16 M20
102-75 75 38 130+/-1 60 2000 1450 2,0 M12 M12 25
| 04-75 75 4000 2900 M12 M16
| 06-75 90 6000 4350 M12 M16
| 08-75 100 8000 5800 M16 M16
1 010-75 105 10000 | 7200 M16 M20
1016-75 125 16000 | 11600 M16 M20
025-75 145 25000 | 18000 M16 M20
1 02-95 95 50 175+/-1 60 2000 1550 2,7 M12 M12 35
[ 04-95 80 4000 3100 M12 M16
| 06-95 95 6000 4650 M12 M16
| 08-95 110 8000 6200 M16 M20
1 010-95 115 10000 | 7800 M16 M20
1 016-95 130 16000 | 12500 M16 M20
1 025-95 155 25000 | 19500 M16 M20
102-125 125 50 210+/-1 75 2000 1600 3,2 M12 M12 75
104-125 85 4000 3200 M12 M16
1 06-125 105 6000 4800 M12 M16
108-125 125 8000 6450 M16 M20
1010-125 130 10000 | 8100 M16 M20




1016-125 140 16000 | 13000 M16 M20
1025-125 160 25000 | 20000 M16 M24
1 02-145 145 70 270 +/-1 75 2000 1700 4,0 M12 M12 95
| 04-145 95 4000 3400 M12 M16
| 06-145 115 6000 5100 M12 M16
| 08-145 130 8000 6750 M16 M20
1 010-145 140 10000 | 8400 M16 M20
1016-145 150 16000 | 13500 M16 M24
025-145 170 25000 | 21000 M16 M24
102-170 170 70 300 +/-1 75 2000 1700 5,0 M12 M12 125
104-170 105 4000 3400 M12 M16
106-170 115 6000 5100 M12 M16
108-170 130 8000 6850 M16 M24
1010-170 140 10000 | 8600 M16 M24
1016-170 160 16000 | 13700 M16 M24
1025-170 180 25000 | 21500 M16 M30
1 04-250 250 95 500 +/-1 125 4000 3600 8,0 M12 M16 250
| 06-250 130 6000 5450 M12 M24
[ 08-250 140 8000 7250 M16 M24
1 010-250 150 10000 | 9100 M16 M24




1016-250 180 16000 | 14500 M16 M24
1025-250 220 25000 | 22500 M20 M30
| 04-325 325 140 620 +/- 1 130 4000 3700 11,0 M12 M20 320
1 06-325 150 6000 5500 M12 M24
| 08-325 160 8000 7400 M16 M24
010-325 170 10000 | 9200 M16 M24
1016-325 200 16000 | 14800 M20 M30
025-325 240 25000 | 23000 M20 M30
MpumeyaHua:

1. Ecin ceyeHne M30JIALMOHHOM YacTU He Kpyr/ioe, TO 3Ha4YeHWe MaKCMMaNAbHOro HOMWMHANbHOIO AMaMeTpa OTHOCUTCA K MaKCMMa/libHOMY pasmepy
N30NALUMOHHOM YacTu, NepneHanKyIAPHOM K ocu.
2. O603HaueHun Py 1 Psp OTHOCATCA K M3rMbaoLWuMM Harpyskam, NpuKIa[abiBaembiM COOTBETCTBEHHO K BEPXHEN NOBEPXHOCTU U301ATOPA U Ha paccToaHum 50
MM MoJ, BEPXHEeN NoBEPXHOCTbIO.
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j , rae h - BbicoTa M301ATOpPa, MM.

3. Mpwn yKaSaHHOVI MMHUMANbHOM pa3pyLua+ou.|,ei/'1 cunne 3Ha4yeHnA HanpAaXeHunAa 6onToB ANnA UeEHTPAIbHOIo OTBEPCTUA HUXKHETNO KpensieHnA, COOTBETCTBYHOLWNX

YCTaHOBNEHHbIM pasMepam, M PACcCTOAHUN MEXAY HUKHUMMU U BEPXHUMU BUTKaMM HUXKHEN pe3bbbl, He A0/XHbI Npesbiwats 220 H/mm?,



HEOBA3ATE/IbHbIE AOMNO/IHUTE/IbHbIE OTBEPCTUA
B BEPXHEM W (MJTN) HUXKHEM METAJI/TUHECKOM KPEMJTIEHUN

0O603Ha4YeHMe ONOPHOro

OtBepcTna gns 6onta (c

MuHnMmanbHan
rnybuHa pesbboBbIX

PacctoaHune mexay
LUeHTpamu

n3onsTopa BHYTPEHHeN pe3bboit) OTBEPCTHH, MM orsepcTuit d, Mm

102-60...170 - - -

104-60 ... 325

106-60 ... 325 Mé 36

1 08-60 ... 325

1010-60 ... 325 6 46

M10

1016-60 ... 325 66
1025-60 ... 325

MpunoxkeHue 2
CnpasoyHoe

Tabnuua 2

MpumeyaHune. JONONHUTENbHbIE OTBEPCTUA ABNAKOTCA HE 06A3aTeNbHbIMM W BbINOJHAKOTCA MO AOroBOPEHHOCTU MmeXay nsrotoeutenem mn I'IOTpEﬁMTe}'IeM.
JononHutenbHble 0TBEPCTMA MO A4OTOBOPEHHOCTM MOTYT 6bITb be3 pe3b6bl.




