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2 BHECEH TexHuyeckum KOMUTETOM Mo cTaHaapTusaummn TK 45 «>KenesHoaopoXKHbIA TPaHCNopT»

3 YTBEPXJEH W BBEJEH B JEVWCTBMUE lMpukasom deaepanbHOro areHTCTBa M0 TEXHUYECKOMY
perynupoBaHuio u metposoruu ot 25 oktabpa 2013 r. Ne 1197-ct

4 Hacroauwmin ctaHaapT MOXeT ObITb NPUMEHEH Ha AOOPOBONLHOW OCHOBE AN cobnoaeHnsa Tpebo-
BaHUN TexHuYeckux pernameHToB «O 6e30NacHOCTU WHMPACTPYKTYPbI XKEMNESHOAOPOXKHOIO TPaHCNopTay W
«O 6e30nacHOCTU BbICOKOCKOPOCTHOTO XENE3HOA40POXHOr0 TpaHecnopTa

5 BSBAMEH MOCT P 51203—98 n FOCT P 51204—98

lMpasuna npumeHeHus Hacmosweeo cmaHdapma ycmaHoerneHbl 8 F[OCT P 1.0 — 2012 (pa3den 8).
UHopmayus 06 usMeHeHUsIX K Hacmoswemy cmaHdapmy nybrnukyemces 8 exe200HOM (110 COCMOSAHUIO Ha
1 aHeapsa mekywezo 200a) uHhopMaUUOHHOM yKa3amerne «HauyuoHanbHblie cmaHdapmbi», a oghuyuanbHbill
meKkcm usMeHeHUll U ronpasoK — 8 €XEeMeCsa4YHOM ykazamene «HauuoHanbHble cmaHlapmel». B cnydae
nepecmompa (3ameHbl) unu OMMeHbl Hacmosweeo cmaH0apma coomeemcemeyroujee yeedomneHue bydem
onybnukosaHo 6 bnuxaliluemM 6bIMYCKe EXEeMEeCcsYH020 UHOPMAaUUOHHO20 yKasamensa «HauyuoHanbHble
cmaHOapmbly. Coomeemcemesyowas uHhopmayus, yeedoMneHue u mekcmbi pasMewaromes makxe 6 UH-
¢opmayuoHHoU cucmeme obuweao nNonb308aHua — Ha oguyuanbHoM calime ®edepanbHo20 azeHmemea no
MEeXHUYeCKOMy peaynuposaHuio U Memponoauu 8 cemu iHmepHem (gost.ru)
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Hacroswuin ctaHaapT He MOXET ObiTb NOMHOCTLIO UMM YaCTUYHO BOCMPOU3BEEH, TUPAXXUPOBAH U
pacnpocTpaHeH B kayecTee oduumuaneHoro usganus 6es paspelleHus degepanbHOro areHTCTea no TEXHU-
YECKOMY PerynimpoBaHuto U METPONorun
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HAUMOHANBbHBIN CTAHOAPT POCCUUCKOW DEQEPALUM

U30NATOPLI AN KOHTAKTHOW CETU
XEJIE3HbIX AOPOI

O6uume TeXHUYECKUe yCrioBus

Insulators for contact net of railways. General specifications

Oata BBegeHunsa — 2014-07-01

1 O6bnactb NnpuMeHeHus

HacTtoawwuin ctangapt pacnpocTpaHAeTca Ha cTepxkHeBble hapdopoBbIE U NONUMEPHbLIE U Taperb-
YyaTble CTEKMNSAHHbIE U30NATOPLI (fanee — M30NATOPLI) B KNMMaTUYECKOM MUCnonHeHun YXI1 kateropum pas-
mMeweHna 1 no FOCT 15150, oteevatowme Tpebosanuam FOCT 15543.1, npeagHasHavyeHHble 4NA U30nASLMn
U KpEnneHusi yCTPOMCTB KOHTAKTHOW CeTU JKENEe3HbIX AOPOr MOCTOSAHHOIO M MEPEMEHHOIO TOKA HanpshKeHUu-
emMm a0 29 kB.

2 HopmaTuBHbIe CCbISIKN

B HacTosiLeM cTaHgapTe Mcnonb30BaHbl HOPMATUBHBIE CCLINKM HA CNeayloume cTaHaapThl:

FOCT P 8.568-97 NocypapcTBeHHasi cuctema obecneyeHmsa eauHcTBa U3MepeHuin. ATTtectaums uc-
nbiTaTenbHOro 06opyaoBaHns. OCHOBHbIE MNONOXEHUS

[OCT P 27.002-2009 HagexHOCTb B TeXHMKE. TEPMUHbI U OnpeaeneHns

FOCT P 53685-2009 3Snektpuchukaumsa n aNeKTPoCHabXeHMe XenesHbiX 4opor. TepMUHbI U onpe-
aenexus

FOCT 2.601-2006 EauHasa cucrema KOHCTPYKTOPCKOW AOKyMeHTauuu. JKChnyaTauMOHHble [OKy-
MEHTbI

[OCT 9.307-89 (MCO 1461-89) EamHaa cucrema 3alimTbl OT KOPPO3UU U cTapeHus. okpbiTus
LMHKOBbIE ropsumne. Obwpme TpeboBaHMS U METOAbI KOHTPONSA

FOCT 9.316-2006 EgnHasa cuctema 3awmTbl OT KOPPO3un u ctapeHus. Mokpeitna Tepmoanddysm-
OHHbI€ LMHKOBbIEe. OBLmne TpeboBaHUsi 1 METOAbl KOHTPONSA

FOCT 15.309-98 Cucrema pa3paboTku M NOCTAaHOBKM MPOAYKLMM HA NPOU3BOACTBO. MCnbITaHus u
npuemMKka BbiNMyckaeMomn Npoaykumn. OCHOBHbIE MOMOXEHUS

FOCT 1033-79 Cmaska, conuaon >XMpoBol. TeXHNYECKUE YCIOBUSA

FOCT 1516.2—97 3nektpoobopyaoBaHue U SNEKTPOYCTAHOBKM NEPEMEHHOrO TOKa Ha HanpshkeHne 3
KB u Bbiwe. ObLwme MeToabl UCMbITAHWIA SMEKTPUYECKON NPOYHOCTU U30IALUN

[OCT 6357—-81 OCHOBHblE HOPMbI B3auMo3aMeHAeMoCTH. Pe3bba TpybHasa umnuHapuyeckas

FOCT 6490-93 N30naTOpPbl NMMHENHbIE NOABECHbIE Tapenbyatbie. OOLMe TEXHUYECKUE YCNOBUSA

FOCT 13873-81 UzonsTopbl kepamuyeckue. TpeboBaHMA K Ka4eCTBY NOBEPXHOCTU

FOCT 14192-96 MapkupoBka rpysos

FOCT 15150-69 MawunHbl, npubopsl U Apyrue TexHUYeckue nsgenus. MICnonHeHus 4nsi pasnuyHbIX
KnMMaTuyeckux panoHoB. Karteropuu, ycnoBus 3kcnnyatauuu, XpaHEHUs U TPAHCMOPTUPOBAHWUA B 4YacTu
BO3JENCTBUSA KNUMATUYECKUX (PaKTOPOB BHELLUHEN Cpeabl

FOCT 10390-86 3nektpoobopyaoBaHue Ha HanpsbkeHue cebiwe 3 kB. MeToabl UCMbITaHUIA BHeLL-
Hen U30mnsAUMmn B 3arpA3HEHHOM COCTOSHUU

FOCT 12393-77 ApMaTtypa KOHTaKTHOWN CETW AN SNeKTPUDULMPOBAHHBIX Xene3Hblx gopor. O6wue
TEXHUYECKME YCNOBUSA

FOCT 15543.1-89 UN3penus anekTpotexHuyeckne. Obume TpeboBaHUsl B 4YaCTU CTOMKOCTU K KNMMa-
TUYECKUM BHELUHUM BO34ENCTBYHOLLMM (hakTopam

M3paHue ocpnumnanbHoe
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FOCT 18321-73 CraTucTuyeckmii KOHTPOrb kadecTsa. Metoabl crnyyainHoro otéopa BbIGOpPOK LUTYY-
HOWM MPOAYKLMK

FOCT 18328—73 UsonaTopbl CTEKNAHHbIE NIMHENHBbIE NOABECHLIE U LWThIpeBbIE. TpeGoBaHUA K kade-
CTBY CTEKIa ¥ NOBEPXHOCTU U3OMNSILIMOHHBIX AeTanei

FOCT 18620-86 N3penusa anektpotexHuyeckue. MapkupoBka

FOCT 23216-78 Uspgenua anekTpoTexHUYECKne. XpaHeHue, TpaHCNopTUpOBaHUE, BPEMEHHasa Npo-
TUBOKOPPO3MOHHAA 3awuTa, ynakoska. Obme Tpe6oBaHns U MeToAbl UCTbITaHUM

FOCT 26093-84 MN3onsaTopbl kepamuyeckue. MeToabl UCNLITAHUIA

FOCT 26196—-84 (M3K 437-73) UsonsTopsl. MeToa namepeHust MHAYCTpUanbHbIX paguonoMex

FOCT 27396-93 (MOK 120-84) Apmatypa nuHeinHasa. Cepuyeckue LIapHUPHbIE COEAUHEHUA U30-
natopos. Pasmepsbl

[OCT 27661-88 M3onATOpLI NMHENHbIE NOABECHbIE Tapenbyartbie. Tunbl, napameTpbl U pasmepbl

FOCT 27744—88 N3onATopbl. TePMUHLI M ONpeaeneHust

FOCT 28856-90 MN3onATopbl NuMHENHbIE NOABECHbLIE CTEPXHEBbIE NONUMEpPHbIE. O6LWMe TexHU4e-
CKue ycroBus

MpumMeyaHune —T[lpu nonb3oBaHUKM HAaCTOALWMM CTaHAaPTOM Lienecoobpa3Ho nNpoBepuTb AeiCTBUE CCbl-
TNOYHBIX CTaHAapToOB B MH(OPMaLMOHHON cucTeMe obLyero nonb3oBaHWA — Ha oduumanbHOM caitTe deaepanbHoro
areHTCTBa Mo TEXHUYECKOMY PEryNUPOBaHUIO U METPOSIONKU B CeTW MIHTEPHET MK Mo eXerogHo uigaBaeMoMy UHdopMaLm-
OHHOMY ykasaTento «HaumnoHanbHble cTaHAapThl», KOTOPLIA ONYGNMKoBaH NO COCTOSIHUIO Ha 1 STHBaps TeKyLero roaa, u
No COOTBETCTBYIOLUM €XeMECAYHO U3faBaeMbiM UHDOPMALMOHHEIM YKasaTensm, onybnukoBaHHbIM B TEKyLLEeM roay.
Ecnu ccbinodHbli CTaHAapT 3aMeHeH (M3MeHeH), TO MPU NONb30BaHNN HACTOSILMM CTaHAAPTOM CreAyeT PyKoBOACTBO-
BaTbCHA 3aMEHSIOLUM (M3MEHEHHbBIM) CTaHAapTOM. ECnu cCbiNoYHbll cTaHAapT oTMeHeH 6e3 3aMeHbl, TO NOMoXeHue, B
KOTOPOM AlaHa cchblflka Ha Hero, MPUMEHSIETCA B YacTy, He 3aTparuBaloLLei 3Ty CChIKY.

3 TepMuHbI M onpeaeneHust

B Hacrosilem ctaHaapTe npuMeHeHbl TepMuHbl Nno FTOCT P 27.002, FOCT P 53685 n TOCT 27744,
a TaKke cneayoLume TEPMUHbLI C COOTBETCTBYIOLLIMMU OnNpeaeneHUAMM:

3.1 TPEKUHr-3pO3NMOHHAA CTOMKOCTb: CTOWKOCTb K BO34E€MCTBUIO MOBEPXHOCTHBLIX YAaCTUYHbIX pas-
pPsAA0B, UMUTUPYIOLLMX Pa3psabl B YCIOBUSAX €CTECTBEHHOTO 3arpsASHEHUA.

3.2 oTKpbITaa NOpUCTOCTL: CBOWCTBO MaTepuana, XxapakTepusylowwee Hanmine cetTn Kanunnapos,
KaHamnoB W TPeLUuH, coobLuatoLmMxca Mexay coboi n MOBEPXHOCTLIO MaTepuana.

4 Knaccudmkauus

4.1 Tun u3onaTopa ONpeaenseTcs ero Ha3sHa4YeHUeM, KOHCTPYKTUBHBIM MCMOSNIHEHWEM U MaTepua-
JIOM U30MALMOHHON YacTu.

o HazHa4YeHuto pas3nMyaloT U3oNATOPSLI:

- NOJBECHbIE;

- HATAXKHbIE,

- PUKCaTOPHbIE;

- KOHCOTMbHbIE.

[0 KOHCTPYKTUBHOMY MCMOSIHEHUIO Pa3nNM4aloT U3OSNATOPLI:

- CTEpP>KHEBbIE;

- Tapenbyarbie.

[No maTepuany U3onNALUNOHHON YacTK pasnM4aloT U30NATOPLI:

- hapdhoposele;

- CTEKNSHHbIE;

- NoONUMeEpPHbLIE.

4.2 Knacc naonartopa COOTBETCTBYET 3HAYEHUIO HOPMUPOBAHHOW paspyLialoLwen MexaHn4ecKkon cu-
Nbl NPU PacTsXXEHUN.

3HayeHne HOPMMPOBAHHOI pa3pyLualoLLel MeXaHUYECKOW CUNbl ANA CTePXXHEBLIX U3ONATOPOB Bbl-
OupatoT 3 psga: 70, 100, 120, 160 kH.

3HaueHne HOPMUPOBAHHOI pa3pyLLaloLLENn MEXaHUUIECKON CUMbl ANS Tapenb4vaTbiX U30NATOPOB Bbl-
Gupatot u3 paga: 70, 100, 120 kH.

4.3 MpucoeanHUTENbHLIE pasMepbl CTEPXKHEBLIX U30NATOPOB CM. B NpunoxeHuax A-E. Mpucoeam-
HUTENbHbIE pasMepbl CHEPUYECKMX LLIAPHUPHbLIX COEAMHEHWUI CTEPXXHEBBLIX WU Tapenb4atbiX WU30MATOPOB
JOImKHbI cooTBEeTCTBOBaTL MOCT 27396 (YCnOBHbIN pasmep 16 mm).

4.4 YcnoBHoe 0603Ha4YeHUe CTEPXKHEBOTO MONIMMEPHOrO U30NATOpa COCTOMT U3 BykB n uudp, KoTo-
pble 03Ha4aloT;

2
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- nepeas OykBa — Ha3Ha4YeHue usonaropa:
K — KOHCONBbHbIN,
& — dukcaTopHbIN,
H — HaTshkHOR,
1 — noaBeCHOMN;
- BTOpas byKkBa — KOHCTPYKTUBHOE UCNOMHEHUE:
C — cTepXHEBOW;
- TpeTbsl OykBa — MaTepuan U3onsauMOHHON YacTu:
M- nonumep;
- yeTBepTasn OykBa — MaTepuan 3aluTHOW 060NOYKM UBONALMOHHON YacTu:
& — gpToponnact,
K — kpeMHuiopraHmyeckasa pesuHa,
O — apyrue matepuansl;
- naTasa GykBa «p» ANA M30NATOPOB C PeGPUCTON NOBEPXHOCTLIO M3ONALMOHHON YaCTy;
- nepeas uudpa — Kracc n3onaropa,
- BTOpas yudpa — HOMUHarNbHOE Hanps»KeHWe KOHTAKTHON CeTH, KB;
- TpeTba uudpa — AnNuHa NYTU YTEYKK, M;
- TY — 0603HaYeHne TEXHUYECKUX YCITOBUIA HA U3ONATOPbI KOHKPETHBLIX TUMOB.

TMpumep ycnoeHoz2o 0603HavYeHUs Uu3oamopa uUKcamopHoO20 cMepKHeeo20 MosIuUMepHo20 ¢ pmopo-
nnacmoeoli 3awumHoll o6on0o4koli, knacca 70, Ha HOMUHa/lbHOe HarnpshkeHue 25 kB, ¢ dnuHol nymu ymeydxu
0,9 m:

Hzonamop ®CI® 70-25/0,9TY...

Mocne o6o3HaYeHUst ANWHbLI MYTU YTEYKU JOMYCKAETCA BKMOYMATb AONONMHUTENbHOE 0603HauYeHne
BapuaHTa UCMNofHeHMA n3onsaropa.
4.5 YcnosHoe 0603HaveHne ctepxHeBoro dapctopoBoro M3onaTopa cocTout u3 Byke u uudp, KOTo-
pble 03HaYalT:
- nepsas GykBa — Ha3Ha4YeHue usonsATopa:
K — KOHCOnbHBIN,
& — chbukcaTopHbIN,
H — HaTshkHOM,
1 — noaBecHom;
- BTOpas OykBa — KOHCTPYKTMBHOE UCNOJTHEHUE:
C — cTep>XHEBOM;
- TpeTbs OykBa — MaTepuan U3onALUOHHON YacTK:
® — dhapdop;
- nepBas uudpa — Krnacc u3onaTopa;
- BTOpas uudpa — HOMUHANIbHOE HanpPsHKEHWEe KOHTaKTHOW CeTH, kB;
- TpeTbA uyudpa — ANMHa NyTU YTEYKK, M;
- yeTBepTas uudpa — paspyLuaowmin u3rudatoLmin MOMeHT, kHm:
- TY — 0603Ha4YeHne TEXHUYECKUX YCIIOBUIA.

lpumep ycnoeHo20 0603HavYeHUs1 pUKCamoOpPHO20 cmepkHeeo20 ¢hapghopoeozo u3onamMopa Knacca
70, Ha HOMUHaIbLHOe HanpshkeHue 25 KB, ¢ dnuHol nymu ymeyku 0,95 M u paspyuwarowum uszsubarowum Mo-
mMeHmom 2,5 kHm:
HUzonamop ®CP 70-25/0,95-2,5TY...
4.6 YcnosHoe 0603HauYeHue Tapenbyartbix usonsropos no FOCT 27661 (nyHkT 1.5).

5 TexHuueckue TpeboBaHus
5.1 XapakrepucTukmu
5.1.1 3Ha4YeHuUs! paspyLLaloLLEN MEXaHUYECKON CUIMbl NPU PacTsHKEHUM W paspyLiatowero nsrnbato-

LLEro MOMEHTA CTEPXXHEBbIX MOSIMMEPHbIX U3ONATOPOB B 3aBUCUMOCTU OT KNAcca M KOHCTPYKTUBHOIO WC-
NOSIHEHUA N3ONATOPA AOIDKHLI COOTBETCTBOBATL Tabnuue 1.

Tabnuya 1 — MexaHUYeckme XxapakTePUCTUKU CTEPXKHEBLIX NONIMMEPHBIX U30SIATOPOB
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Paspylwatolwas mexaHudeckas cuna npu PaspyLwatoLmin usrubaroLmii MOMEHT,
Hasnavenve usonaTopa pacTsxeHuy, kH, He meHee kHM, He meHee
70 35
KoHconbHbIW, duKcaTopHbIA 100 5.0
' P 120 6,0
160 8,0
. 70
MoaBecHoM 100
He HopmupyioT
HaTtsxHon 120 Pry
160

3HayeHuss paspyLualoLleil MexaHM4YeCKOi CUIbl MPU PacTSHKEHUM M pa3pyLuaioLiero urmbarowero
MOMEHTa CTEepPXKHEBbLIX hapdopOBbIX U3OMATOPOB B 3aBUCMMOCTM OT HOMMHANbLHOTO HAMPSHKEHUS KOHTAKT-
HOW CETU 1 Knacca U3onsTopa JOKHbI COOTBETCTBOBATL Tabnuue 2.

Tabnuuya 2 — MexaHU4eCKne XapakTepUCTUKN CTEPXKHEBLIX papdopoBbIX U30NATOPOB

Pa3 exaHu4eckas cuna npu PaspyLwuatowmn "
HomuransHoe Hanpaxenve, KB P SacTARaH, KL, He Merice P e mene
70 3,5
25 100 5,0
120 6,0
70 2,5
3 100 3,6
120 4.5

3HaYEHNS paspyLLAIOLLEN MEXaHUYECKON CUMbI NMPWU PaCTSHKEHUN TapenbyaTbiX CTEKMAHHbIX M30NS-
TOPOB B 3aBUCHMOCTHM OT Kfacca M3onsaTopa 4OMKHbI COOTBETCTBOBAThL Tabnuue 3.

Tabnuua 3 — MexaHUYeCcKMe XapakTepUCTMKN Tapenb4aTbiX CTEKIISHHbIX U30MIATOPOB

PaspyLatolias MexaHWdeckas cuna npu
pacTaxeHun, kKH, He meHee

Paspyuwaroljas mexaHu4eckas cuna npu
pacTsEHUN ocTaTka CTeKNAHHOTO U30-
nsTopa, kH, He MeHee

Paspywwatowmin usrubarowmin MOMeHT

70 56
100 80 He HopMupytoT
120 96

5.1.2 VsonsATopbl AOMKHBI BbliAepXuBaTh 0€3 NOBPEXAEHNI BO3AENCTBUE B Te4eHne 1 MUH pacTa-
rMBaOLLEN MEeXaHN4YeCKOW Cubl, PAaBHOW:

- 60 % paspyLiatoLen MEXaHMYECKOW CUbl ANs N30NATOPOB C U3OMNALMOHHOW YacTblo 3 apdopa
Unu cTekna;

- 50 % paspyLuaoLen MexaHn4eckon cunbl Ang U3ONATOPOB C U3ONSALIMOHHON YacTbio U3 NONUMeEp-
HbIX MaTepmanos.

5.1.3 N3onAaTopbl C M30MALMOHHON YacTbio u3 dapdopa A0MKHbI ObiTb TEPMOCTONKMMU NPU Nepe-
nage temneparypsl (70 £ 2) °C.

5.1.4 N3onATopbl ¢ U3ONALMOHHONW 4acTbi0 M3 CTeKna AOSMKHbI BbIAEPXUBATbL TEPMUYECKUI yaap
npu nepenage Temneparypbl He MeHee 100 °C.

5.1.5 UsonsaTopbl A0MKHbI 06nagaTb TEPMOMEXAHMYECKON NPOYHOCTLIO B AManasoHe U3MEHEHUS

Temnepatypbl 0T MuHyC 60 °C go nntoc 70 °C.
5.1.6 N3onaTopbl A0MKHLI BbIAEPKUBATL HANPSXKEHUA HE MEHEee yKka3aHHbIX B Tabnuuax 4 n 5.
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Tabnuuya 4 — Yucrble U30NATOPLI

OHOMUHYTHOE HanpsXeHWe NPOMBILLNEHHOW YacToTh!
[ ——— noA aoxaem, kB* HanpsixeHue ctangapTHoOro
yTyT ’ B FOPU30HTarIbHOM Mosio- B BEPTUKaANbLHOM NOSoXe- rpo3oBoro UMnyneca, kB
JKeHUn HUU

Lo 0,4 Bkniou. 20 14 40

CB.0,4 » 06 » 40 28 90

» 06 « 0,8 » 70 50 140

» 0,8 « 10 » 100 70 170

» 1,0 « 1,2 » 140 100 200

» 12» 15 » 200 140 240
* [N M30NATOPOB C M3ONALMOHHON YacTbiO U3 MONMUMEPHBLIX MaTepUanos BpeMs BblAEPXKN HanpsKeHna — 5

MWH.

Tabnuuya 5 — 3arpsasHeHHble U YBAXHEHHbIE U30NATOPSI

YaernbHas noBepxHoCTHan NPOBOAUMOCTL BblaepxuBaemMoe HanpsXXeHWe NPOMBILL-
HnvHa nyT yTeuki, m cros 3arpsisHeHus, MKCm NeHHoW YacToThl, kKB
Ho 0,4 BKkritou. 505 12
Ce.0,4 » 06 » 505 15
101 40
» 06 » 08 »
505 20
» 0,8 » 10 » 101 40
» 1,0 » 12 » 202 40
» 1,2» 15 » 505 40

5.1.7 N3ondaTopel C U30MALUOHHON YaCTbIO U3 NMOMMMEPHOro Matepuana AOMmkHbl ObITb CTOMKUMM K
NPOHUKHOBEHWIO Baru.

5.1.8 N3onaTopbl ¢ 30NALMOHHON YaCTbiO U3 NONMMMEPHOro Matepuana AoMmkHbl OblTb CTOMKUMM K
BO34EWCTBUIO UMNYNbCOB HAMNPSKEHUA C KPYTBIM (PPOHTOM He meHee 1000 kB/mkce.

5.1.9 MN3onaTopbl C U30MAUMOHHONM 4acTbio U3 NONMMEPHOro martepuana AOMKHbl ObITb TPEKUHT-
9PO3MOHHOCTONKUMM B TEHEHNE He MeHee 500 u.

5.1.10 CrepxHeBble hapdopoBble M3ONATOPbLlI AOIMKHbI BblASPXUBATb BO3AEWCTBME OAMHOYHOrO
yaapa sHepruen He meHee 50 [k

5.1.11 CTep>XHEBbIE U30MATOPbLI NEPEMEHHOIO TOKA U TapenbYyaTble N30NSATOPbI AOMMKHbI ObITb CTON-
KAMW K BO3JENCTBMIO SMEKTPUYECKON Ayrn nepemeHHoro Toka (5 £ 0,5) kA B TeueHune (0,2 £ 0,02) c. U3ons-
TOPbI NMOCTOSIHHOTO TOKA AOIMKHbI BbITb CTOMKMMU K BO3AEWCTBUIO SMEKTPUYECKON AYrM NOCTOAHHOIO Toka (9
+ 1) KA B TeyeHue (40 £ 10) mc.

5.1.12 YpoBeHb paanonoMex TapenbyartbiX M30NSTOPOB nNpu HanpsbkeHun 15 kB He forkeH npeBbl-
waTtb 30 ab.

5.1.13 LWBbl apMupytoLLen CBA3KU hapdOpOBbIX U CTEKNSIHHBIX U30NSTOPOB AOSMKHbI UMETh BRlaro-
CTONKOE NOKpbITHE.

5.2 Tpe6oBaHNA HAAEXHOCTHU

HapexxHOoCTb usonAaTopa onpeaensitor CPeaHEeN MHTEHCMBHOCTLIO OTKA30B, BEPOATHOCTLIO Be30Tka3s-
HOW paboTbl U raMMa-nNPOLIEHTHbIM CPOKOM CryxDbl. 3a 0TKas B HOPManbHOM SKCMJSyaTaLMOHHOM pexume
NPUHUMALOT paspyLUeHMe U30NATopa UMM CHMXKEHUE ero SneKkTPUYECKMX napameTpoB, NPUBOASALLEE K nepe-
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KPbITMIO NpW paboyem HanpsbkeHun. CpefiHsAA UHTEHCUMBHOCTL OTKA30B He AoMmkHa ObiTb bonee 0,00001.
BepoaTtHOCTb 6e30Tka3HoM paboThbl P BbIMUCASIOT N0 hopmyne
PH)=1-At (M
rae {— BpeMs C Hayamna skcnnyarauyuu, roa;
A — cpefHAS UHTEHCUMBHOCTb OTKAa30B, ro,q”.

FaMMa-NpoLEHTHbINA CPOK CIY>KObl U30NSATOPOB C BEPOATHOCTLIO 99,9 % AomkeH ObiTb He MeHee 30
ner.

5.3 TpeGoBaHUA K COCTAaBHbLIM YaCTAM U3ONATOPOB

5.3.1 U3onauunoHHble yactu u3 cgapdopa He AOMMKHbI MMETb BHYTPEHHUX AeEKTOB U OTKPLITOW No-
puctocTu B uanome. Kauectso nosepxHoctu — no FOCT 13873 (pasaen 1).

KayecTBO NOBEPXHOCTM U3ONSALMOHHbLIX YacTen u3 crekna — no FOCT 18328 (nyHkTbl 2—4).

KauectBO NOBEPXHOCTU M3ONSLMOHHBLIX YACTEN NONMMMEPHbLIX n30nATopoB — no NOCT 28856 (nyHkT
3.4.3). Hannuve 3a30poB Mexay aneMeHTamu 3aLMTHOK 0B0NOYKM U MEXAY 3aLUMTHOW 060n04KoN U apma-
TYpOli NONIMMEPHOTO U30MATOPA HE JONYCKAETCS.

5.3.2 ApmaTtypa U30NnsTOPOB AOIKHA cCOOTBETCTBOBaTb TpeboBaHuam FOCT 12393 (noapasaen
1.7).

5.3.3 HapyxHasa U BHYTPEHHSI1 MOBEPXHOCTM apMaTypbl AOIHKHbI UMETb aHTUKOPPO3UOHHOE LIMHKO-
Boe nokpbiTue no NOCT 9.307 unu NOCT 9.316.

TonwmHa NoKPLITUA A0IHKHA ObIThb:

-no NOCT 9.307 He meHee 70 MKM;

-no NOCT 9.316 He meHee 50 MKM.

JonyckaeTcs No COrnacoBaHUI0 C 3aKa3yMKOM MPUMEHEHUE APYrUX NOKPbLITUIA, obecneynBaroLmx
YCTaHOBJIEHHbII CPOK CNY>XObl U30NSITOPOB.

JonyckaeTcs nocne HaHeCEHWs1 NOKPLITUSA NPOBOAUTL MEeXaHU4eCKylo 06paboTKy BHYTPEHHEN pesb-
Obl ANS1 AOCTUXKEHUA YCTAHOBIIEHHOTO pa3mepa.

5.3.4 Pe3nba apmatypbl (PUKCATOPHbLIX U3ONATOPOB A0OMMKHA cooTBeTcTBOBaTh FOCT 6357 (paspe-
nbl 1-3) 1 noasepraTbcs KoHCepBauuu cMmaskoi no F'OCT 1033 (pa3gen 1).

5.4 KoMnneKkTHOCTb

K komMnnekTy u3onaTtopoB KOHKPETHOro Tuna npuknagsisator nacnopt no NOCT 2.601 (noagpasaen
5.1).

5.5 MapkupoBka

5.5.1 Mapkuposka usonsatopos — no NOCT 18620 (pasgensbl 3—-5) ¢ HaHeCeHUeM cneayowen UH-
dopMmauuu:

- YCNOBHOro 0603Ha4YeHMs U3oNATOPA;

- MecsLa 1 roaa U3roToBneHus;

- TOBApHOro 3HaKa NpeanpUSTUA-U3roTOBUTENS.

MapK1MpOBKY HAHOCAT Ha M3ONAUMOHHYIO YacTb. Cnocob HaHeCeHUs MapKMPOBKU AOSMKEH obecneun-
BaTb €€ COXPAHHOCTb B TEYEHUE Cpoka CnyObl n3onsaTopa.

5.5.2 TpaHcnopTHaa mapkuposka — no FOCT 14192 (pasgens! 3-6).

5.6 YnakoBka

5.6.1 Ynakoska usonstopos no FOCT 23216 (nogpasaen 3.3).

5.6.2 Macca ogHOro silyuka ¢ ynakoBaHHbIMK nsonstopamm — He 6onee 400 kr.

6 MpaBuna npueMkun

6.1 O6wume nonoxeHus

6.1.1 U3onatopbl NpeabABNSIOT K Npuemke naptusmu. aptua formkHa COCTOSTH M3 M30ONATOPOB
OQHOro TWUMa, M3roTOBMNEHHbLIX B TeyeHne He Gonee 30 cyt. Pasmep naptuu AomkeH ObiTb He Gonee 3000
U30NATOPOB.

6.1.2 N3onaTopbl NOABEPraloT NPUEMO-CAATOYHLIM, NEPUOAUHECKUM WU TUMOBLIM WUCMLITAHUAM MO
FOCT 15.309.

6.1.3 UcnblTaHnA M30NATOPOB HA BbIAEPXUBAEMOE HANPSHKEHWE CTaHAAPTHOMO rPO30BOr0 MMNYNbCa
U BbIAEPXKUBAEMOE HArMPSHKEHUE MPOMLILUNEHHON YacTOThbl B 3arpsi3HEHHOM U YBRAXHEHHOM COCTOSHUM
(5.1.6, Tabnuupl 4 1 5) npoBoAAT no 7.1 1 7.10 Ha STane NPUEMOMHbLIX UCTbITAHUIA:

- Ha YeTbIpeX ONbITHLIX 0BpasLax cTepkHeBbIX (hapdpopoBbIX U3ONSATOPOB;

- Ha YeTbIpex OMbITHLIX 00pa3sLax CTePXKHEBLIX NONTIMMEPHBIX N30SIATOPOB;

- Ha 10 onbITHbIX 06pasLax TapenbyaTbiX CTEKNAHHbIX U30NATOPOB.

6.1.4 VicnbITaHsA Ha TPEKMHI-3PO3MOHHYIO CTOWKOCTb CTEPXKHEBLIX NONMMEPHBIX M30nsATOpoB (5.1.9)
npoBOAAT No 7.16 Ha aTane NPUEeMOYHbIX UCTILITAHUI HA YeTbIPeX OMbITHLIX 06pa3uax.
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6.1.5 UcnbiTaHus M30MATOPOB HA NPOYHOCTL NPU TPAHCMOPTUPOBAHUM B COOTBETCTBUU C 8.1 NpoBo-
[AT 1Mo 7.2 HA 3Tane MPMeMOYHbLIX UCMLITAHMA HA OAHOM sILLMKE C YNaKOBAHHbIMKM ONbITHbIMKU 0Opasuamu
U30MATOPOB.

6.1.6 OTGOp 06pasLIOB M3ONATOPOB AN Lienei NOATBEPXKAEHUA COOTBETCTBUA TPEOOBAHUAM TEXHU-
YECKUX PernameHToB NPOBOASAT B COOTBETCTBUMU C 6.3.1. O6bem BbIGOPKM N30NSATOPOB:

- 16 crepxxHeBbIX (hapopoBbLIX ANsl UCNLITAHUK NO 7.1 (B YaCTU OAHOMUHYTHOIO HanNPsXKeHUA npo-
MbILLNIEHHOW YaCTOThl NoA aoxaem), 7.5-7.8,7.12, 7.15;

- 16 cTep>kHEBbIX MONMMMEPHBIX ANS UCMbITAHMA No 7.1 (B 4acTU OAHOMMHYTHOTO HaNPsH>KeHWUs Npo-
MbILLFIEHHOW 4acToThbl NoA Aoxaem), 7.5, 7.6, 7.8, 7.13-7.15;

- 30 Tapenbyartbix CTEKNAHHBIX ANA UCNbITAHWI NO 7.1 (B YaCTU OAHOMMHYTHOTO HanNpsXXeHUa npo-
MbILLISIEHHOM 4acTOoThbl NoA aoxaem), 7.3-7.5, 7.8, 7.15.

6.2 NMpuemMo-caaToyHbIe UCNbLITAHUSA
6.2.1 Mpuemo-caaTouHblE UCTILITAHWS NPOBOAAT MO NokasarensM, B NOCNeA0BaTENbHOCTU U B 00b-
emax, ykasaHHbIx B Tabnuuax 6 un 7.

Tabnuya 6 — lNMpueMo-CAATOUHbIE UCTILITAHUSA

Tun usonsTopa Homep nyHkTa
HaumeHoBaHve nokasaTens CTepXXHeBOU cTepXxHeBon Tapveana- TeXHU4e- MeToA0B Obbem
capdopo- nonumep- Thii CTEK- CKUX Tpe- uenbiTa- BbIGOpKU
BbI/ HbI NSAHHbIA 6oBaHW HUN
,1 KayecTBO NOBEPXHOCTU U3ONALMOH- X x X 531 79
HOW YacTu
2 OtcyTCcTBME BHYTPEHHUX fAedeKToB x _ _ 531 79
W30MNSALMOHHOM YacTun e ) 100 %
53 Hanuune nNokpbITUA WBa apMuUpyio- X _ X 5113 79
el CBA3KM
4 PacrarmBaroLLas MexaHuJyeckas cu- X x x 512 73
na B TedeHune 1 MUH
5 NpucoegnHUTENbHEIE pa3Mepbl X X X 4.3 7.2
6 TepMOCTONKOCTb X - - 5.1.3 76
7 CTOWKOCTb K TEpPMUYECKOMY YA apY - - X 514 7.3
8 PaspyliawLlan MexaHudeckas cuna X X X 511 75 Mo
Npu pacTAXKEHUM
Tabnu-
9 Pa3spylaroLlan MexaHudeckasi cuna
- - X 51.1 7.5 ue 7
ocTaTka usonsaTopa
10 OTCyTCTBUE OTKPLITON MOPUCTOCTH X - - 5.3.1 7.1
11 KayecTBO M ToMWMUHaA LIMHKOBOIO X N N 533 79
noKpbITUS
MpUuMeyaHMe —3HaK «x» 0O3HaYaeT, YTO UCMBITAHUA NPOBOAST, 3HAK «—» — HEe NPOBOASAT.
Ta6bnuuya 7 — OB6beM BbIGOPKK ANS UCTLITAHUI NO Nokasatensam 5—-11 Tabnuubl 6
B wrykax
Pasmep naptum N Ob6vem BbliGopkM
o 100 BkntoM. 3
CB. 100 » 500 » 5
1,SN
» 500 442
1000
MpumeuyaHue —EcnupacyeT He faeT Lenoro Yucna, To BelbUparoT creaytoLee Lienoe Ynucno.

6.2.2 BblOOpPKY KOMMMEKTYIOT U3 NMPUHUMAEMOM NapTMM MeToaoM oTOopa «Bcnenyio» no FOCT
18321 (nogpasgen 3.4).

6.2.3 U3onaTopsbl, He YAOBNETBOPSIIOLUE OAHOMY U3 noka3saTtenel 1—4 Tabnuubl 6, 6pakyior.

Mpu nonyyeHun otTpuuaTenbHbIX PE3ynbTaToOB UCMbITAHUI HA ABYX M Gonee usonaropax BbIOOPKM
no nokasarenam 5—11 tabnuubl 6 napTuio GpakyioT.

Mpu nonyyeHun oTpuuaTenbHbIX PE3ynNbTaToOB UCNLITAHUA HA OAHOM U30NATOPE NPOBOAAT NOBTOP-
Hble UCNbITaHUsA No nokasatensm 5—-11 Tabnuupl 6 Ha yABOEHHOI BbIGOPKE N30NATOPOB.
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Mpu nonyyeHun oTpulaTenbHbIX PE3YNbTAaTOB UCMbITAHUA HA OAHOM U30NATOPE YABOEHHOW BbIOOp-
K1 naptuio 6pakyoT.

6.3 MNepuoguyeckue ucnbiTaHUsA

6.3.1 Mepuoanyeckne UCNbITAaHUA NPOBOAAT HE pPEXe OAHOrO pasa B Tpu roga Ha obpasuax usons-
TOPOB, MPOLUEALUMX NMPUEMO-CAATOYHbIE UCTbITaHuA. O6pasubl oToupalor Metogom «scnenyto» no NOCT
18321 (nogpasgen 3.4).

TpeboBaHua HagexxHocTn (5.2) noaATBEPXKAAIOT OLEHKOW pacnpeaeneHus 0TKasoB U30NATOPOB NO
7.18.

Mepuoaunyeckne UCNbLITAHUS NPOBOAAT MO NoKasaTensaM, B NOCNeA0BaTeNbLHOCTU U B 06beMax, yka-
3aHHbIX B Tabnmuax 8, 9 u 10.

Tabnuuya 8- McnbiTaHua cTtepxHeBbIX (hapopoBbIX U30NATOPOB

Homep nyHkTa
HanmeHoBaHWe nokazaTtena TexXHU4eCKux MEeToA0B UC- Obbem BbIGOPKVI " nocr!e,qosa-
” o TenbHOCTb UCNbITAHUW, LLUT.
TpeSOBaHVIVI NbiTaHAU
1 CTOMKOCTb K BO3E€ACTBUIO OAWHOYHOrO yaapa 5.1.10 712 4
2 TepMOCTOWKOCTb 5.1.3 7.7 4
3 Paspyliatolasa MexaHu4eckas cuna npu pacTa- 511 75 8 UcnblTaHHbIX MO NokasaTe-
KEHUN T ’ nam e, 7
o o bITAHHbIX MO -
4 PaspyLiatoLuii usrubarowuil MOMeHT* 51.1 7.6 4 wen 1o 2 nokasare
5 OAHOMWHYTHOE HamnpsXeHue NPOMbILNEHHON 516 71 4
YacToThbl NoA LOXAEM o )
aHHbIX -
6 TepMomexaHWyeckas NPoO4YHOCTL 515 7.8 4 neneim nio go nokasare
7 CTOWKOCTb K BO3[JEACTBUIO SIEKTPUYECKON AYTY 5.1.11 7.15 4

* MN3onaTopel cO chepUHeckUM LWapHUPHBIM COeAUHEHNEM NOCSIEe UCMbITaHUIA NO NOKa3aTenNto 2 UCMLITLIBAKOT MO
nokasaTtento 3.

MpumeyaHune —OBWUIA 06beM BbIBOPKU 16 LIT.

Tabnuuya 9 - McenbiTaHUS CTEPXKHEBBIX MONIMMEPHbIX U30MATOPOB

Homep nyHkTa O6vem BbIGOpKK 1 NocneaoBa-
HawumeHoBaHWe nokasaTtens TeXHI/HeCKI/Iz( MeToaoB IfC- TernbHOCTb VICI'IbITaHI/IPI, W,
TpeGOBaHVII/I NblTaHUA
1 CTOWKOCTb K MPOHWKHOBEHUIO BNaru 517 7.13 4
2 CTOKOCTb K BO3AEWCTBUIO UMMYNbLCOB Harps- 518 714 4 ycnbiTaHHbIX MO NoKasaTe-
XEHUS ¢ KPYTLIM PPOHTOM " ) nwo 1
3 Paspylwatowjas MexaHudeckas cuna npu pacTs- 51 1 75 8, B TOM uncne 4 ucnoitaH-
XKeHUU o ) HbIX N0 MoKasaTesnto 6
o . 4 ycnbiTaHHbIX MO NokasaTe-
4 Paspyluatowuii nsrnbatrowmii MOMeHT* 511 7.6 o 7 e
5 OgHOMWUHYTHOE HanpsikeHue NPOMbILLMEHHO 516 71 4
YacToTbl N04 AOXAEM o )
HbIX -
6 TepMomexaHWYeckas NPo4HOCTb 515 7.8 4 neniTaH o ”50 nokasare
7 CTOMKOCTb K BO3[EACTBUIO SMEKTPUHECKON Ayru 51.11 7.15 4

* NaonaTopbl co cpepuyeckM WapHUPHBEIM COEAUHEHMEM NOCIe UCMBITaHWIA MO NokasaTento 7 UCNbITLIBAKT Mo
nokasartento 3.

MpumeyaHue —O6WMiH 06beM BbIGOPKK 16 LUT.
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Tabnuuya 10 — VcnbiTaHnsa TapenbyaTbiX CTEKMAHHbIX U30NATOPOB

Homep nyHkTa

O6bem BbIbOpKU 1 NocrneoBa-

HaunmeHoBaHWe nokasartens TeXHI/I‘-IecKI/Iz( MeTO,qOBN TenbHOCTb VICI'IbITaHI/IVI, W
TpeGOBaHI/II/I nenbiTaH
1 CTONKOCTb K TEpPMUYECKOMY Yaapy 5.1.4 7.3 10
2 Pa3spyLluatoLlan MexaHu4deckas cuna npu pacrta- 511 75 20, B ToM yucne 10 ucnbl-
XKEeHUU - ) TaHHbIX MO Nnokasartento 5
5 nenelTaHHbIX MO NokasaTe-
3 YpoBeHb paguonomex 5.1.12 7.4 o 1
4 OLHOMWHYTHOE HarnpsPKeHUe NPOMbILLNEHHON
A y P P 516 7.1 10

YacToTbl No4 AOXKAEM

10 ucnbITaHHBIX MO NoKasa-
Tenw 4
5 nenelTaHHbIX NO NokasaTe-
nto 1

5 TepmoMexaHW4eckas NPOYHOCTb 515 7.8

6 CTONKOCTE K BO3LENCTBUIO SMEKTPUYECKOR AyrK 5.1.11 7.15

MpumedaHue —OBLWMI 06beM BeIGopkK 30 LUT.

6.3.2 Ecnn no ogHOMY 13 nokasaTtenein oGHapyXeH OauH AedeKTHbI n3onATop, MPoBOAAT NOBTOP-
Hble UCTIbITAHUSA HA YABOEHHOI BbIGOPKE N30NATOPOB NO TOMY NOKa3aTenio, N0 KOTOPOMY NONYYEH OTpULa-
TenbHbIN Pe3ynbTar.

Mpu Nony4eHUn OTPULATENBHLIX PE3yNbTaTOB NMOBTOPHbIX UCTILITAHUA HA OJHOM WU30NATOPE NPUEM-
Ky 1 OTTPY3KY U30NATOPOB NPMOCTAHABNMBAIOT 0 BbISIBIIEHUS U YCTPAHEHUS NPUYKUH U NONYYEHUS NONOXM-
TenbHbIX Pe3ynbTaTOB UCMbITAHUN.

6.3.3 AKTbl NEPMOANYECKUX UCMIbITAHMI NPeabABNAIT NoTpebutento no ero TpeboBaHuIo.

6.4 TunoBble UCNbITAHUSA

TWnoBble UCMbITAHUA NPOBOAAT B Cry4ae U3MEHEHUA KOHCTPYKLIUKM UAKU TEXHONOrMYECKOro npouecca
U3roTOBMEHUS U3ONATOPOB, a TAKKE B CIy4ae U3MEHEHUS NPUMEHAeMbIX MaTepPUanoB, eCiu yKa3aHHble U3-
MEHEHUSA MOTYT 0Ka3aTb BAIMSIHUE HA XapaKTePUCTUKN N30NATOPOB.

O6beM TMNOBLIX UCMLITAHWUI AOIDKEH ObITb AOCTATOUHLIM ANS OLUEHKU BNUAHUS BHOCUMbIX U3MEHe-
HUI HA XapakTePUCTUKN U30SIATOPOB.

AKTbI U NPOTOKOSbI TUMNOBBLIX UCMILITAHUI NPEALABNAIOT NOTPEOUTENIO NO ero TpebosaHuio.

7 Metoabl ucnbiTaHnn

7.1 cnbiTaHns N30NATOPOB OAHOMMHYTHBLIM HaNPsDKEHMEM NPOMBILLNEHHOW YacTOTbl N0A AOXAEM U
CTaHAapTHLIMKU TPO30BbLIMU MMMYNbcamu HanpspkeHus (5.1.6) nposogat B cooreercTBun ¢ FOCT 1516.2
(nyHKTb1 5.4.3, 7.4.2).

7.2 MpoBepka ka4yecTBa NMOBEPXHOCTU U3OMALMOHHON YaCTU, NPOBEPKA U3ONALMOHHOMN YaCcTU Ha OT-
CyTCTBUE BHYTpeHHUX aedekto (5.3.1), npoBepka HanM4uMA NOKPLITUA WBa apmupylowen ceasku (5.1.13),
npoBepKka NpUcoeauHUTENbHLIX pasMepoB (4.3), UCMbITAHME HA NPOYHOCTL NPU TPaHCnopTuposaHum (8.1) —
no FOCT 26093.

7.3 UcnbiTaHne pacTarMBaioLlell MexaHuyeckow cunoi B TedyeHune 1 MuH (5.1.2), ucnbitTaHue Ha
CTOWKOCTb K Tepmuyeckomy yaapy (5.1.4) — no FOCT 6490 (noapasaensi 4.11, 4.14).

7.4 cnbiTaHue no onpeaeneHunio yposHsa paguonomex (5.1.12) — no NOCT 26196 (pasaensi 2—4).

7.5 UcnbiTanus paspyliaiouieri MexaHuyeckon cunon npu pactskenun (5.1.1) nposoaAaTt Ha pas-
PbIBHOI MALLMHE UNKU CTEHAE.

MexaHuuyeckas NPOYHOCTbL BCMOMOraTesibHbIX NPMCNocobneHunit unu apmaTtypbl 40SPkHA ObiTh Bbille
NPOYHOCTU UCTILITYEMOTO U30NATOPA.

PaspbiBHasi MaLLMHA NPU UCMbITAHUK AOJDKHA 06ecnevYnBaTb UCNLITATENLHYIO CUNY B Npeaenax ABy-
KPaTHOro 3Ha4YEeHUs1 pa3pyLualowen MeXaHUYEeCKON CUrbl NPU PacTAXEHUN C NOTPELIHOCTBIO He bonee 2 %.

Cuny A0 3HaYeHuA, paBHOrO 75 % paspyLualollen MeXaHUYECKON CUsbl NPU pPacTsHKeHWUU, NNaBHO
YBENUYMBAIOT C NMOOOI CKOPOCTLIO, 3aTEM NINABHO NOBLILLIAIOT CO CKOPOCTLIO OT 1 Ao 5 kH/c, poBoas usons-
TOP A0 paspyLUEHus.
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M3onsaTopbl CUMTAIOT BbiAEPXKABLUMMU UCMbLITAHUA, €CNM paspyLllalowas MexaHuyeckaa cuna npu
pacTsbkeHUn, ykazaHHas B Tabnuue 1, gocturHyTta 6e3 paspyLlleHus usonsaropa.

McnbiTaHua paspylialed MexaHU4ecKkon CUNON OCTaTka TapenbvaTtoro CTEKNSAHHOro u3onaropa
nposoaAT no FOCT 6490 (noapasaen 4.10). OcTaTtok UsonNATopa NONy4aloT NyTeM pas3pyLUeHnst U30NALMOH-
HOI AeTanu MexaHM4eckum yaapoM HENOCPEACTBEHHO HA UCNLITATENbHOW MaLUMHE.

7.6 NcnbiTaHua paspywiaiowmm usrubarowmm MomeHTom (5.1.1) npoBoAAT Ha pa3pbiBHOW MaLUMHE
unu crenae. Mpu ucnbitaHun hapdopoBLIN U3ONATOP XECTKO 3aKPENNAIOT, KaK NMOKa3aHO Ha pucyHke 1. Us-
rnbatoLLyto cuny NpUKNaabiBaloT B NAOCKOCTYU ywKa NepneHaUKyNnapHO NpoaonbHOW OCKu u3onsaropa.

AP

72

O O
T

PucyHok 1

Paspywatowmin nsrmbarowmin MomeHT M, kHM, usonstopa onpegensior no choopmyne
M = PA, (¥
raoe P - wusrmbaiowas cuna, kH;
A — paccTosiHue, M (PUCYHOK 1).

MpW UCMBLITAHWMM NMOMMEPHOTO U30MATOPa HA U3rMG ero 3akpennsioT WaPHUPHO 3a apmarypy, Kak
nokasaHo Ha pucyHke 2. Marnbarouyio cuny npuknagbisaioT B cepeanHe U30NALMOHHON YacTh NepreHaunky-
NAPHO NPOAOMLHON OCU U3OMATOpPA.

P
A
A B
PucyHok 2
Paspywatowmin usrubatomin momeHt M, kHm, usonartopa onpeaensior no dopmyrne
AB
M=P , 3
A+B

rae P - wuarnbarowas cuna, kH;
A, B — paccTosiHusi, M (PUCYHOK 2).

Pa3pbiBHAsA MaLUMHA NMPYU UCTILITAHUKM JOIDKHA 00ECNEeYUBATL UCTILITATENbHYIO CUMNY, COOTBETCTBYIO-
LLYIO ABYKPaTHOMY 3HAYEHUIO Pa3pyLLAIOLLEero MOMEHTA C NOTPeLUHOCTbLIO He Gonee 2 %.
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Cuny Ao 3HadeHus usrmbaiowlent cunbl, COOTBETCTBYIOLLErO 75 % paspywaiowero urubaiowero
MOMEHTA, NSAaBHO YBENMUUBAIOT C NOBOI CKOPOCTbIO, 3aTEM MIAaBHO NOBBLILIAIOT CO CKOPOCTLIO OT 1 A0 5
kH/c, noBoaA M30NATOP A0 paspyLUEHUs.

M30naTOpbI CYUMTAIOT BbIAEPXKABLUMMU UCTILITAHUA, ECNU PA3PYLLAIOLMIA MOMEHT, yKa3aHHbI B Tab-
nuue 1, pocTuriyT 6e3 paspyLueHusa usonsaTopa.

7.7 Ona ucnbiTaHuit Ha TepMOCTONKOCTb (5.1.3) cTtepxxHeBble hapdopoBbIE N30NATOPLI NOABEPraioT
nonepemMeHHON BbiAepXKke B €MKOCTAX C ropsAYei U XOnoaHOM BOAOM.

Temnepatypa ropadei Boabl AOMHKHA MNpeBbILaTh TEMNEpaTypy XONoAHON BoAbl Ha (70 * 2) °C.
O6bveM BOAbI B KAaXA0N €MKOCTH A0IMkeH ObiTb Takum, UTOObI €e TemnepaTypa B npouecce UCNbITAHUI W3-
MeHanace He 6onee yem Ha 5 °C.

Mepea Ha4YanoM UcNbITaHUI USONATOP BLIAEPKUBAIOT B XOSIOAHON BOAE.

Bpems ¢, MuH, npebbiBaHua U30NATOPA B KAXA0M €MKOCTU onpeaensioT no copmyne

t=15+0,7m, 4)
rae m— Macca u3onsaTopa, Kr.

Mocne BbigEPXKKM B XONOAHON BOAE U3ONSATOP U3BMNEKAIOT U3 €MKOCTU C XONOAHOW BOAOW U HEME.-
NEHHO NOTpyXaloT B EMKOCTb C ropaden Boaoi. MNocne BbliAepXKK B ropsiueil Boae M3onaTop GuiCTpo nepe-
HOCAT B €MKOCTb C XOfoaHou Boaow. Bpema nepeHoca usonsaropa U3 04HOW €MKOCTU B APYryl0 He JOJDKHO
npesbiwarb 30 c.

Mocne BblAEPKKM B XONOAHON BOAE LMK UCNbITAHWI MOBTOPSIOT.

Mocne 3aBepLUEHMS TPETLETO UMKNA U3ONATOPbI AOIDKHbI ObITb NOABEPrHYThHI BO3AENCTBUIO B TEYe-
HWe 1 MUH pacTArMBaloOLLEN MEXaHUYECKOW Cunbl, paBHON 60 % pa3pyLualoLen MeXaHU4eCKOoW CUnbI.

M30naTopbl CHUTAIOT BbIAEPXKABLUMMU UCMLITAHUS,, €CMM MPU BHELLHEM OCMOTPE He OBHapyXeHo
TPELLUMH, CKOMOB M3O0MALMOHHON YacTu U OHM BblAEpPXKanu BO3AEUCTBME pPACTAMMBAIOLLIEH MEeXaHU4YeCKOon
CUnbl B Te4eHne 1 MUH.

7.8 VcnbiTaHMsA Ha TepMOMEXaHUYeCKyl0 NPOYHOCTL (5.1.5) NpOBOAAT BO3AEHCTBUEM HA M30NATOPLI
yeTbipex 24-4acoBbIX LMKIOB OXMNaXAEHWS M HarpeBaHusi C OAHOBPEMEHHbIM MPUIIOXKEHUEM PacCTArMBalo-
e MexXaHU4eCcKon Cuslbl, paBHoi 60 % paspyLualowen MeXaHU4YEeCKOW CUrbl NPU PaCTSXKEHUN.

PacTtarueatoLyto MEXaHUYECKYIO CUNY NPUKNAAbIBAIOT K M30MATOPaM nepes Hayanom Kaxgaoro Luk-
na npu TeMnepaType OKpYatoLLero Bo3gyxa 1 NoMHOCTbIO CHUMAIOT B KOHLIE LiMKNa.

Kaxkablil 24-4acoBOM LMKN COCTOUT U3 OXNaxaeHusa Ao muHyc 60 °C, HarpeBaHus go nmoc 70 °C u
NOCNEAYIOLLErO OXNMaXAeHUsA 4O TemnepaTypbl OKpyxawLwero sosgyxa. WcnbitarenbHoe o6GopyaoBaHue
[OoMmKHO obecneynBaTtb U3MEPEHUE TEMNEPATYPbI C MOTPELLHOCTLIO He Bonee 5 °C. MMHUManbHYIO U MaKCu-
ManbHYI0 TEMNEPATYPbl BLIAEPKUBAIOT B TEYEHNE HE MEHEE 4 u.

Mocne 3aBepLUeHNUs YETBEPTOro LMKra NpOBOAST UCMbITAHUA pa3pyLlalowwen MEXaHUYeCKon CUMon
npu pacTsHKEHUN.

M30nATOpPbI CYUTAIOT BLIAEPXKABLUMMU UCMBLITAHWA, €CNKU paspyLllalowan MexaHu4eckasa cuna npu
pacTsKeHUW, yKkasaHHas B Tabnuue 2, gocTurHyta 6es paspyLleHus.

7.9 MpoBepka kayecTBa U TOMWMHBLI LUMHKOBOrO MokpbiTMA (5.3.3) — no MOCT 9.307 (paspen 4),
FOCT 9.316 (pasaen 7).

7.10 VcnblTaHust M30NATOPOB B 3arpsA3HEHHOM U YBIaXXHEHHOM COCTosAHMM (5.1.6) — no FOCT 10390
(nyHkTbl 1.2, 3.11) METOAOM NpeABapUTENbHOTO 3arpsa3HeHNs NpU NPUOXKEHUW HANPSHXKEHUA TONYKOM. 3Ha-
YeHWA YAEenbHOW NOBEPXHOCTHOW NPOBOAMMOCTHU CIOS 3arpsA3HEHMA U UCNBLITATENbHOMO HaNPsSHKEHUA AOSMK-
Hbl COOTBETCTBOBATbL Tabnuue 5.

7.11 MpoBepky OTCYTCTBMA OTKpbITOW nopuctoctu (5.3.1) nposoaat no FOCT 26093 (nyHkT 5.6).

7.12 Onsa ucnbiTaHWin Ha BO3aeCcTBME OAMHOYHOTO yaapa (5.1.10) n3onaTop 3akpennsaiot B rOPU3oH-
TanbHOM MONOXEHUM 3a oaHy apmatypy. [lo cBoGOAHON apmaTtype B NAOCKOCTU, NePneHAUKYNAPHOW OCU
U30NATOPA, HAHOCAT OAMHOUHBINA yaap nagatolmm UM MasTHUKOBLIM MeTannmyeckum 60inkom maccoi (5 +
0,5) Kr ¢ UMNUHAPUYECKON yaapHOW YacTbio guaMeTpom (50 £ 2) Mm.

Touka HaHeCeHus ygapa AomkHa HaxoauTbcs Ha pacctosHum (30 + 10) MM OT kpas apMmaTypbl CO
CTOPOHbI U3ONALMOHHON YacTW. DHEPruio yaapa perynupytor M3MeHEeHUeM BbICOTbI nageHus 6olika.

Mocne HaHeceHMA yaapa U30oNATOP OCMaTpMBAalOT U MOABEPraloT UCNLITAHUIO PACTArMBAIOLIEN Me-
XaHUYECKON CUNOW A0 pa3pyLLEHuS.

M3onatop CYMTalOT BblAEpXaBLUMM WUCMbITAHWE, €CM NOCMne HaHeCeHWA OAWHOYHOrOo yaapa npu
BHELLHEM OCMOTpPe He OGHAapYXeHO TPEeLUMH, CKOMOB U30MNALMOHHOW 4acTu, CMELIEeHUN, NOKaYnBaHusa unu
npoBopaYnBaHusl apMaTypebl, a paspyLuarolas MexaHu4eckasi cuna npu pacTXKeHUU COCTaBNSAET HE MEHee
50 % 3Ha4eHus, ykasaHHoro B Tabnuue 1.

7.13 VcnbiTaHust Ha CTOWKOCTbL K MPOHMKHOBEHUO Bnaru (5.1.7) npoBoAAT nyTem nonepemeHHOW
BbIAEPXKKM M30NATOPOB B rOpsivYen U XONoAHON BOAE NO Nporpamme:

-14npu 100 °C, 14 npu 20 °C;

-24 » 100°C,14 » 20°C;
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-194» 100°C,14 » 20°C;

-14 » 100°C,14 » 20°C;

-184» 100°C.

M30nATOpbI CYNTAIOT BbIAEPXKABLLMMU UCMBITAHUSA, €CMU HE MPOM3OLLUNO CMEeLLUEeHUA apMaTtypbl, Ae-
cdhopmMaLum unu pacTpeckMBaHKUS 3aLLMTHON 0B0NOYKN U3OMSALMOHHON YacTu.

7.14 YcraHoBKa AN UCMbITAHUA UMMYIbCHBIM HaNpspkeHUeM ¢ KpyTbiM ppoHTom (5.1.8) AormkHa co-
37aBaTtb UMNYNbChbl, aMNSIMTYAHOE 3HAYEHNE KOTOPbIX 0DecneynBaeT nepekpuiTue Ha OpoHTE BO3AEHCTBY-
owero umnyneca. Mpu 3TOM paspagHoe HanpskeHue AOIMKHO ObiTb HEe MeHee 0,5 u He Gonee 0,9 amnnu-
TYAHOro 3Ha4YeHus umnynbea.

KpyTusHy umnyneca K, kB/mkc, onpegensior no opmMyne

K= g (5)
T
roe  U-—amnnutyga umnynsca, 3apernctpupoBaHHas npu nepekpsiTum usonaropa, kB;
T — yCcrnoBHO€E BpeMs cpe3a uMnyrnbca, MKC.

YcnoBHOe BpemMsa cpesa umMnyrnbca onpeaensior no 3HayeHnsm 30 % u 90 % amnnuTyabl MMNynbLca
U HaxXodAT nepecevyeHnemM npPsSMoNn, NPOXoAALLENn Yepes 3TU TOYKKM, C napannenbHeIMU NPAMbIMU, NPOX0AS-
MMM Yepes HyNeBoe 3Ha4YeHne n aMmnimTyay UMnyrnbca.

7.15 CTOMKOCTb K BO3AEUCTBMIO anekTpuyeckon ayru (5.1.11) crepkHEBbLIX U30NATOPOB NEPEMEHHO-
ro ToKa W Tapenb4aTbiX U30MATOPOB MPOBEPAIOT BO3AENCTBUEM AYIU TOKA MPOMBILLIIEHHOW 4acToThl OT 4,5
0o 5,5 kA B TeyeHue ot 0,18 0o 0,22 c.

McnbiTaHWsA NpoBOAAT B 3aKPLITOM NOMELLEHMM UM HA OTKPLITOM BO3AYXE NPM MioObIX Knumatuye-
CKMx ycrnoBusx. MNpu NnpoBEAEHUN UCTILITAHWIA HA OTKPLITOM BO3/lyxe CKOPOCTb BETPa HE AOHKHA NPeBbILLATh
2 m/c. Cnocob KpenneHuss u3onaTopa AOIPKEH MCKIIOYaTb BO3MOXHOCTb Mepexoaa AyrM Ha NOCTOPOHHWUE
npeamMeTbl. ICTOMHMK HanpshkeHusa AomkeH obecneunBaTb YyCTOMUMBOE ropeHue ayru. UsonAaTop pomkeH
Haxo4WTbLCA B BEPTUKANBHOM NOMOXeHun. UHuuumposanme Ayrv NpoBOAAT LUYHTUPOBAHWEM U3ONALIMOHHON
yacTu usonATopa npoBonokon amamerpom ot 0,1 ao 0,3 mm. MNMpoBonoka AOMKHA KacaTbCsl Kpaes pedep
U30NATOPA, @ €€ KOHLBI KPEenAaT K apMatype. 3Ha4yeHue u Bpems NpoTeKkaHusl Toka Ayrn M3mMepsioT ¢ NoMo-
W0 UMhpoBOro sanommuHaroLero ocuunnorpada. Tok 3anucbiBaloT C NOMOLLLIO TOKOBOIO LUYHTA (Aaryuka
TOKA), BXOASILLEro B COCTaB BbICOKOBOSIbTHOW UCMbITATENbHON YCTaHOBKW. C BbIX0OAA LUYHTA NOAAIOT Hanps-
KEeHWe Ha BxoA uudposoro ocuunnorpada. Mo nony4eHHon ocuunnorpaMme onpeaensior MakCuManbHoe
3Ha4YeHMe HanpsbkeHus (B BOMbTaX) KaHana BEpTMKANbHOrO OTKMOHEHMA ocuunnorpada, Kk KOToOpoMy noa-
KIMIOYEH BbIBOJ TOKOBOTO LLYHTA. 3HAYEHNE TOKA KOPOTKOro 3aMbIKaHUA fy, NONYHAIOT YMHOXEHUEM NONyYeH-
HOTO 3HaYeHUst HanpsXeHus (B BoNbTax) Ha KOIMPULMEHT YYBCTBUTENLHOCTU TOKOBOTO LUYHTa No hopmyne

I
{e= . Vs ©)

rae |y — HOMWUHAanNbHBIA TOK LUYHTA;
Uy — HOMUHAMNbHOE HarnpshKeHue LYHTa;
Uyaw — U3MEpEHHOoe 3HaYeHue BXOAHOT0 HaNpsHKEHWS KaHana BEPTUKANbHOIO OTKIOHEHUS OCLMNIIO-

rpada.

Bpems npoTekaHus Toka KOPOTKOrO 3aMblKaHUA ONPEAENsIoT N0 OTMETKaM Mexay MOMEHTOM Hava-
na npoTekaHusi Toka U1 MOMEHTOM JIOCTMXKEHUA UM HYNEBOr0 3HAYEHUS.

M30naTOpbl CHUMTAIOT BbIAEPKABLUUMM UCNLITAHUE, €CIIU HE NPOM3OLLNO UX Pa3PyLUEHUs, HapyLue-
HUS LIENOCTHOCTU apMaTypbl UM U30NALMOHHOM YacTu.

Y chapdopoBbIX U3ONATOPOB AOMNYCKAETCA HANUUMe CKONoB pebep, CyMMapHasa ANWMHA KOTOPbLIX HA
paccTosHuu meHee 10 MM OT MOBEPXHOCTU TENA U30NATOPA He NpeBbILLaeT 60 MM.

Y CTeKNsiHHbIX U30JISITOPOB [ONYCKAETCA paspyLIeHNe U3ONALMOHHON YacTu. 3HavyeHue paspyluaio-
LLel MEXaHUYECKON CUTbl MPU PacTSXKEHUM OCTaTKa U30MATOpa A0OIDKHO COOTBETCTBOBATL Tabnuue 3.

CTOWKOCTb K BO3AEWCTBUIO SNEKTPUYMECKON AYrN CTEPKHEBBIX U30NATOPOB NOCTOAHHOIO TOKa NpoBe-
PAKT BO3AEWCTBUEM AYIN NOCTOSAHHOIO TOka oT 8 A0 10 KA B TeyeHue ot 30 ao 50 mc. MNopsaaok nposeaeHus
UCMbITAHUIA U KPUTEPUU OLIEHKM aHANOMM4YHbl YKa3aHHbIM ANs1 CTEPXKHEBLIX U3ONATOPOB NEPEMEHHOrO TOKA.

7.16 VcnbiTaHUs NONMUMEPHbIX U3ONATOPOB HA TPEKMHI-IPO3UOHHYIO CTOMKOCTL (5.1.9) npoBoaAT B
UCMbITaTENbHOW KaMepe, CHab>KeHHOV BbICOKOBOMbTHbIM BBOAOM. Kamepa aosmkHa OGbiTb Takux pa3mepos,
4TOObI PacCTOsiHUE OT WUCTLITYEMOrO U30MATOPa A0 CTEHOK KaMepbl ObiN0 HE MEHee NOSIOBUHLI ATNUHbI U30-
natopa, Ho He MeHee 1,2 M. McnbiTaTensHas yCTaHOBKA AODkHA obecneunBaTb CHUXEHNE HanpshkeHUA Ha
UCNbITYEMOM U3OMNATOPE B MOMEHT OPOCKOB TOKA YTEYKM B YCTAHOBUBLUEMCA pexime He Gonee yem Ha 10
%.

3arpsasHeHne n30nATOPOB MPOBOAAT pachbineHneM (POPCYHKOW BOAHOrO pacrteopa XiopuUCTOro
kanbuusa CaCl, MacCOBOWM KOHLUEHTpaLmen
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600 Kkr/M°. YaerbHOe anekTpuueckoe conpoTuBneHne pacreopa npu temneparype 20 °C A0/mkHO ObiTb B
npeaenax ot 0,13 go 0,15 Om-Mm. 3arpsasHeHue U3ONATOPOB MNPOBOAAT A0 HACBLILEHUA NOBEPXHOCTHOrO
Cros, KOTOPOE ONPEAENAIOT N0 Havany CTeKaHUs Kanernb 3arpAsHAIOWEro pacTeopa.

Bo Bpems ucnbiTaHus B kamepe NnoaaepKMBaloT OTHOCUTENBHYIO BNAXXHOCTb BO3ayxa 80 % — 100 %.

Bo BpeMA ucnbiTaHUa K M3ONATOPY AOMKHO ObITb MPUNOXKEHO HAMPSDKEHUE, AO0CTAaTOYHOE Anda ¢op-
MUPOBAHMS NOBEPXHOCTHBIX YaCTUYHLIX Pa3pAA0B, UMUTUPYIOLLMX paspsaibl B YCIOBUAX €CTECTBEHHOrO 3a-
rPA3HEHUS.

Bpemsa ucnbiTaHuin Ha TPEKUH-3PO3NOHHYIO CTOMKOCTb U3onaTopoB — 500 u. Yepes kaxable 8 4 npo-
BOAAT OCMOTPbI U30MATOPOB, NPU KOTOPbLIX OLEHUBAIOT COCTOSTHUE NOBEPXHOCTU U30NAUUOHHOM YacTu. lMo-
cne Kaxaoro 0CMOTpa NPOBOAAT NOBTOPHOE 3arpsi3HeHWEe U30NSTOPOB PACTBOPOM XIIOPUCTOrO Kanbuusa Ao
HacbILWEeHUs.

M30naTOpbl CYNTAIOT BbIAEPXKABLUMMU UCMILITAHUE, ECNU B YCTAHOBUBLLEMCS PEXUME BO BPEeMSs UC-
NbITAHWUA HE NPOM3OLWIIO ABYX U Gonee nepekpbITUii, @ HA MOBEPXHOCTU U3ONSILMOHHBIX YaCTen He BO3HUKNO
KPUTNHECKNX NOBPEXIEHUN.

Kputuyeckummn noBpeXaeHUsMU CUYUTAIOT NpoBoAslmue nobern CymMMapHOW ANMHOW, PaBHOW UMK
npesbILWALLEN '3 AnuHbI NyTU YTEYKN, 3PO3NOHHbIE KpaTepbl, KAHAMbI UK TPELUMHbI rybuHon cebiwe 30
% MMHUMaNbHON TONLLMHLI 3ALLUUTHOTO NOKPLITUS U3OMNSALIMOHHON YacTH.

7.17 Mpu npoBeAEHUN UCNbITAHUI NPUMEHSIIOT NOBEPEHHbIE CPEACTBA U3MEPEHUI U aTTECTOBaHHOE
no MOCT P 8.568 ucnbitarenbHoe 060pyaoBaHue.

7.18 lNokasarenu HageXXHOCTM ONpeaensioT No pacnpeaeneHunio 0TKa3oB Mo rogam aKcnnyatauum
nyTem annpokcumauum (HakTM4eCcKoro YMcra oTkasoB He MEHEE YeM 3a YeTbipe roga (yHKUMKU BEPOATHOCTH
Ge30TKka3HoOW paGoThbl.

8 TpaHcnopTupoBaHue U XxpaHeHue

8.1 YcnoBua TpaHCnopTUPOBaHUA U3ONIATOPOB B YacTU BO3AENCTBUS MEXaHUUECKUX (DakTOpPOB — No
rpynne XX FOCT 23216.

8.2 YcnoBusi TPaHCNOPTMPOBAHWUS M3ONSATOPOB B 4YaCTU BO3AEWCTBUSA KIIMMATMYECKUX (DakTOpOB
BHeLHen cpeabl — no rpynne 8 FOCT 15150.

8.3 TpaHcnopTupoBaHue U3ONATOPOB OCYLLECTBASIOT NMIOOLIMM BuAAMU TPAHCMOPTa B COOTBETCTBUN
C npasunamu NepPeBo3okK, KPENNEeHMs N pasMeLLeHNA rpy3os, AeWCTBYIOWMMU Ha TPAHCNOPTE AAHHOrO BMAA.

8.4 YcnoBsus xpaHeHusi U3onaTopoB — NO rpynnam ycnosuin xpaHenuua 3, 4, 5 no FOCT 15150.

CpoOK XpaHeHus B ynakoBke U KOHCepBauumn — He 6onee Tpex ner.

9 NapaHTUKN nsroTroBuTeEns
9.1 N3roToBUTENbL rapaHTUpyeT COOTBETCTBUE WU3ONATOPOB TPeGOBAHMAM HACTOSLWEro cTaHaapra
npu co6nNOAEHUN YCNOBUI TPAHCNOPTUPOBAHUS, XPAHEHUS, MOHTaXa U dKCnnyaTauuu.

9.2 MapaHTUiiHbIA CPOK JKCMnyaTauun M3ONSTOPOB — TPU roga Co AHS BBOAA B AKCMyaTauuio Unum
LLUEeCTb NET CO AHSA OTIPY3Kku noTpedbutento.
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MpunoxeHue A
(o6s3aTenLHOE)

MpucoeanHutesibHble pasmepbl KOHCOMNbHOIO n3onsaropa
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Mpunoxexue b
(o6s3aTenbHoe)

MpucoeanHuTenbHbIe pasMepbl PUKCATOPHOrO nsonaTopa
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MpunoxexHune B
(obszaTenbHoe)

MpucoeanHuTenbHble pasmepbl HATXXHOIO CTepXHEBOro ¢hapopoBoro usonaTopa
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MpunoxeHue I
(obs3aTenbHoe)

MNpucoeanHuTesbHble pasmepbl NOABECHOIO CTEPXHEBOTO (hapopoBOro U3onATopa

19,2
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Npunoxexnune [
(obsizaTenbHoOE)

MpucoeaMHUTENbHLIE PAa3MePbl HATSHDKHOrO CTEPXKHEBOrO NONMMMEPHOro U30MATOpa
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Mpunoxexue E
(o6sa3aTenbHoe)

MpucoeanHuTernbHble pasmMepbl NOABECHOrO CTEPXKHEBOrO NOJIMMEPHOro usonsaTopa
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