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Mpeaucnosue

Llenu, OCHOBHbIE MPUHLMNBI U OCHOBHOW NOPSAOK NPOBEAeHUs paboT No MeXrocyaapCTBEHHOMN CTaH-
aaprtusauum ycrtaHosneHsl B FTOCT 1.0—2015 «MexrocyaapcrBeHHas cuctema craHgapru3aummu. OCHOBHbIE
nonoxeHus» n FOCT 1.2—2015 «MexrocygapcreeHHasa cucrema craHgaprusaguu. CtaHgaprbl Mexrocyaap-
CTBEHHbIE, MPABWIa M PEKOMEHAALUN NO MEXTOCYAAaPCTBEHHOW cTaHaapTusauuu. Npasuna pa3paborku, npu-
HATKSA, OOHOBINEHNS U OTMEHBIY

CBeaeHUsA O cTaHaapre

1 PASPABOTAH TexHuueckum KOMUTETOM MO cTtaHaaptu3dauum TK 106 «LiBeTmetnpokar», Hay4Ho-
uccneaoBaTenbCkUM, MPOEKTHLIM U KOHCTPYKTOPCKMM MHCTUMTYTOM CNIaBoB M 00paboTKu LIBETHLIX METANNOB
AkumoHepHoe obuwecTBo «MHCTUTYT LiBeTmeTobpabotka» (AO «UHcTUTyT LiBeTMeToOpaboTkay)

2 BHECEH ®eaepanbHbiM areHTCTBOM M0 TEXHUYECKOMY pPErysiMpoBaHuIO U METPONOrUn

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM M0 CTaHAApPTM3aLun, METPOSOrMU U ceptudukauum (npo-
TOKON OT 25 okTAOPSA 2016 1. Ne 92-1M)

3a NpUHATUE NPOroNoCcoBanu:

KpaTkoe HavMeHoBaHuWe cTpaHbl no MK Kopa ctpaHbl no MK CokpalljeHHoe HauMeHOBaHUe HaLMOHaNbLHOro opraHa
(UCO 3166) 004—97 (UCO 3166) 004—97 no ctaHAapTUsaLumn
ApMmeHus AM MuH3koHOMpa3suTna Pecnybnuku ApMerus
Benapycb BY locctangapt Pecnybnuku Benapycb
Mpyaus GE [pysctaHgapt
Kuprusus KG KeipreisctaHaapt
Poccus RU PoccraHpapt
TapXuKkncTaH TJ TapxukcTaHgapT
Y3bekucraH uz Y3actaHgapT

4 [Mpukasom PegepanbHOro areHTCTBa N0 TEXHMYECKOMY PeryrpoBaHuIoO U MeTponorMm ot 5 maa 2017 r.
Ne 367-cT mexxrocyaapcreeHHbl ctaHaapT FOCT 22666—2016 BBeageH B A€NCTBUE B KAUECTBE HALMOHANb-
Horo ctaHgapta Poccuiickon ®eaepauum ¢ 1 mapra 2018 r.

5 BSAMEH IOCT 22666—77

UHbopmaLusa 06 usMeHeHUsIX K HacmosuweMy cmaHéapmy nybrukyemcs 8 exea00HOM UHgopmayu-
OHHOM yKa3zamene «HayuoranbHble cmaH0apmbl», @ MEKCM UMEHEHUU U MornpasoKk — 6 eXeMECSIYHOM
UHGOPMaUUOHHOM yKasamene «HayuonanbHble cmaH0apmbi». B criydae nepecmompa (3ameHbl) unu om-
MeHbI Hacmosujeeo cmaHdéapma coomeemcemeyiowee yeedomneHue bydem orybriuKkoeaHo 6 eXXeMeCIYHOM
UHGhOpPMaUUOHHOM ykadamene «HayuoHanbHbie cmaHAapmeil». Coomeemcemesyiouias uHgopmayus, yseoom-
NIeHUE U MeKcmbl pa3melyaromes maicke 8 UHopmayuoHHoU cucmeme obweeo rnosb30eaHus — Ha ogu-
YuanbHom calime ®edeparnbHO20 azeHmemea rno MexHU4YecKoMy peayrnuposaHulo u Memponoz2uu e cemu
UHmepHem (www.gost.ru)

© CrangaptuHdgopm, 2017

B Poccuiickon ®eaepauuy HacTOALLMIA CTAHAAPT HE MOXET OblTb NOMHOCTBLIO MU YaCTUYHO BOCMPOU3-
BEEH, TUPAXMPOBAH M PacnpoCTpaHeH B kayecTse ochuumanbHOro usganus 6es3 paspewenus deaepanbcHo-
ro areHTCTBa Mo TEXHUYECKOMY PErynmpoBaHuUIO U METPONOrun
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M E X T OCVY3APGCTIBETUHHUB 4 C TAHAODAUPT

NPOBOJIOKA N3 MEOU U CITJIABA .
KONENb ANnA HASKOTEMNEPATYPHbIX TEPMO3JIEKTPUYECKUX MPEOBPA3OBATEJIEN

TexHu4yeckue ycnoBus

Copper wire and kopel alloy wire for low-temperature thermoelectrical transducers. Specifications

Hara BBegeHunsa — 2018—03—01

1 ObnacTb NpUMeHeHust

Hacroawumn ctaHgapT pacnpoCTpaHAETCS Ha TEPMOINEKTPOAHYIO NPOBOSIOKY M3 Mean U cnnasa Konefnb,
X0noaHoAeOPMUPOBAHHYIO KPYTNOro CeYeHnst, NPUMEHAEMYIO B Ka4eCTBE TEPMOSNEKTPOA0B TEPMOINEKTPU-
YeCcKux TEPMOMETPOB, NPEeAHAa3HAYEHHbIX ANA U3MEPEHUa TeMnepaTypbl B guanasoHe ot muHyc 200 °C go
nnoc 100 °C.

CTaHgapT yCcTaHaBNMBAET COPTAMEHT, TEXHMYECKME TpeboBaHuMs, npasnuna NPUEMKN, METOAbI KOHTPONA
W UCMbITAHUIN, MAPKUPOBKY, YNAKOBKY, TPAHCMNOPTUPOBAHUE U XPaHEHUEe NPOBOSIOKM.

2 HopmaTuBHbIE CCbINIKU

B HacTosiliem craHgapTe UCMoNb30BaHbl HOPMATUBHBIE CCbINIKU HA CREAYIOLIME MEXTOCY1apCTBEHHbIE
CcTaHaapThbl:

FOCT 8.157—75 NocyaapcTBeHHasa cuctema obecneveHmns eanHCTBa nsMepeHuii. LLkanbl Temneparyp-
Hble NpaKTU4eckme

FOCT 8.338—2002 lNocynapcreeHHasa cuctema obecneyeHnsi eauHCTea namepeHuin. NMpeobpasosartenu
TepmoanekTpuyeckue. Metoguka nosepku

FOCT 492—2006 Hukenb, cnnaBbl HUKENEBblE U MeAHO-HUKeNeBble, obpabaTbiBaeMble AaBNEHUEM.
Mapku

FOCT 859—2014 Meab. Mapku

FOCT 982—80 Macna TpaHcopMaTopHble. TeXHUYeCckue ycroBus

FOCT 1770—74 (MCO 1042—83, UCO 4788—80) Nocyaa mepHas nabopaTtopHas cteknsaHHas. Linnun-
Apbl, MEH3YPKK, KONbbl, Npobupkn. OBLLME TEXHUYECKME YCITOBUA

FOCT 2991—85 Auwmku aowatbie Hepa3bopHble AN rpy30B Maccon Ao 500 kr. O6LWue TexHUYeckue
ycrnosus

FOCT 3282—74 NpoBonoka cTanbHas HU3Koyrnepoaucras obLiero HazHavyeHus. TexHUYeCKUEe yCrnoBus

[OCT 3560—73 JleHTa cTanbHasa ynakoBovHas. TexHuyeckue ycrnosus

FOCT 4381—87 MukpomeTpbl pblyaxHble. ObLIMe TEXHUYECKME YCNOBUS

FOCT 5959—80 Awmkn U3 NUCTOBLIX APEBECHbLIX MaTepuanoB HepastopHbIe AN rPy30B MACCoW 40
200 kr. OBwme TexHNn4Yeckne ycnosus

[OCT 6689.1—92 Hukenb, cnnasbl HUKENEBbLIE U MEAHO-HUKeNeBbIe. MeToabl onpeaeneHus Meau

FOCT 6689.3—92 Hukenb, cnnaebl HUKENEBbIE U MEAHO-HUKeneBble. MeToabl onpeaeneHnss CyMmbl
Hukens u kobansra

[OCT 6689.4—92 Hukenb, cnnasbl HUKENEBLIE U MEAHO-HUKeNeBble. MeToabl ONpeaeneHns LuHka

[OCT 6689.5—92 Hukenb, cnnasbl HUKENEBbLIE U MEAHO-HUKeNeBble. MeToabl onpeaeneHns xenesa

[OCT 6689.6—92 Hukenb, cnnasBbl HUKENEBLIE U MEAHO-HUKENeBble. MeToabl onpeaeneHna mapraHua

M3paHue ocpuuymanbHoe
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FOCT 6689.7—92 Hukenb, cnnaebl HUKENEBLIE U MEAHO-HUKeNEBbIe. MeToabl onpeaeneHus KPeMHua

FOCT 6689.10—92 Hukenb, cnnasbl HUKENEBbLIE M MeAHO-HUKeNeBble. MeToabl onpeaeneHus yrnepoaa

FOCT 6689.12—92 Hukenb, cnnaebl HUKENEBbIE U MEAHO-HUKeNeBble. MeToabl onpeaeneHna MarHua

MOCT 6689.15—92 Hukenb, cnnaebl HUKENEBbIE U MEAHO-HUKeNeBbIe. MeToabl onpeaeneHnsa CypbMbl

FOCT 6689.16—92 Hukenb, cnnasbl HUKENEBbIE U MeAHO-HUKeneBble. MeToabl onpeaeneHnsa LUMHKa,
KaaMusi, CBUHLA, BUCMYTA U ONoBa

FOCT 6689.17—92 Hukenb, cnnaBbl HUKENEBbIE U MEeAHO-HUKeNeBble. MeToabl onpeaeneHus BUCMYTA

FOCT 6689.18—92 Hukenb, cnnasbl HUKENEBbIE U MeAHO-HUKeNeBbIE. MeToabl onpeaeneHus cepbl

FOCT 6689.19—92 Hukenb, cnnaBbl HUKENEBbLIE U MeAHO-HUKeneBble. MeTroabl onpegenenua pocdopa

MOCT 6689.20—92 Hukenb, cnnaBbl HUKENEBLIE U MEAHO-HUKENEBbIe. MeToabl onpeaeneHna CBUHUA

FOCT 7229—76 Kabenu, npoBoAaa v WwHypbl. MeToa onpeaeneHus 3nNeKTpu4eckoro ConpoTUBNEHUN To-
KONPOBOASALUMX >KXUI U NPOBOAHUKOB

FOCT 8273—75 bymara o6epTouHas. TexHu4eckue ycnoBua

FOCT 9078—=84 NMoaaoHbl nnockue. OBLME TEXHNMYECKUE YCNOBUA

FOCT 9245—79 MoTeHUMOMETPbI NOCTOSIHHOTO TOKA U3meputenbHble. ObLMe TexHuYeckue ycnoBus

FOCT 9293—74 A30T ra3oobpasHbiii U XXMAKUIA. TEXHUYECKUE yCnosus

FOCT 9557—387 MoaaoH nnockuin AepeBsHHbIA pasmepom 800x1200 mM. TexHuueckue ycnosus

FOCT 9717.2—82 Meab. MeToa cnekTpanbHOro aHanusa no MetannMyeckum ctaHgaptHoeiM o6pasuam
¢ choTorpacdhmyeckon perucrpaLmeit cnekrpa

FOCT 9717.3—82 Meab. Metoa cnekTpanbHOro aHanu3sa no OKCUAHbLIM CTaHAApTHbIM 06pasuam

MOCT 10354—382 lNneHka nonuaruneHoBas. TexHnyeckue ycnoeus

MOCT 10446—80 (MCO 6892—84) Mposonoka. MeToa ucnbITaHUA Ha pacTaXeHue

FOCT 12162—77 OByokucChb yrnepoaa Teepaan. TexHn4yeckme ycnosmua

MOCT 13938.11—2014 Meab. MeToa onpeaeneHusa Maccosomn A0NU MblLLbAKA

FOCT 13938.13—93 Meab. MeToabl onpegeneHusa Kucnopoaa

FOCT 14192—96 MapkupoBka rpy3oB

FOCT 15846—2002 Mpoaykuus, oTnpasnsemMasn B panoHbl KpaiHero Cesepa u NpupaBHEHHbIE K HUM
MECTHOCTU. YaKoBka, MapKkMpoBKa, TPAHCNOPTUPOBaHUE U XpaHEHUE

FOCT 17675—87 TpybKku anekTpon3onsAUuoHHbIe rnbkue. ObLume TeEXHUYeckue ycnosus

I1'§)CT 18242—72 CTaTMCTMYECKUIN NPUEMOYHBIN KOHTPOSb NO ansTepHaTUBHOMY NpU3HaKy. MNnaHbl KOH-
Tpons

MOCT 18321—73 CTaTtMCTUMECKMIN KOHTPONb KadecTBa. MeToabl cny4vanHoro oréopa BbiIGOPOK LUTYYHOM
npoayKLMM

FOCT 21140—88 Tapa. Cucrema pasmepos

FOCT 21650—76 CpeacrBa CKpenneHna TapHO-LUTYYHbIX TPY30B B TPaHCMOPTHLIX NakeTax. Obume Tpe-
6oBaHus

FOCT 22663—77 Matepuanbl TEPMOSNEKTPOAHLIE ANA HU3KOTEMMNEpPaTypPHbIX TepMmonap. Metoa uc-
NbITAHWA HA OQHOPOAHOCTb

FOCT 24047—80 Monydabpukatbl U3 LBETHLIX METarnoB U ux cnnasos. OT6op npo6 AnA ucnbiTaHus
Ha pacTshkeHue

MOCT 24231—380 LiBeTHble MeTannbl U cnnaebl. Obwme TpeboBaHus kK 0TOOPY ¥ NOAroTOBKE Npob ans
XUMUYECKOro aHanusa

FOCT 24597—81 lNakeTbl TAPHO-LUTY4YHbIX rpy30B. OCHOBHbIE NapaMeTpbl U pasmepbl

FOCT 26663—85 lMakeTbl TpaHCNOPTHbIE. POPMUPOBAHUE C NPUMEHEHUEM CPEACTB NAKETUPOBAHMUS.
O6buwume TexHu4eckne TpeboBaHus

[OCT 31382—2009 Meab. Metoabl aHanu3a

MOCT 32597—2013 Meab 1 MeaHble cnnaBbl. Buabl aedekToB 3arotoBok U nonycgabpukaTtos

CT C3B 543—77 Yucna. lNpaBuna 3anucu u OKpyrneHusn

MpuMedaHue — lpu NONb3OBAHMM HACTOSALYMM CTAHAAPTOM Lienecoobpa3sHo NpoBEpUTb AeCTBUE CCbi-
NOYHBIX CTaHA@pPTOB NO yKasaTero «HaymoHarnbHble cTaHgapThl», COCTaBMEHHOMY MO COCTOSIHUIO Ha 1 SHBaps TekyLue-
ro roga, ¥ N0 COOTBETCTBYIOLWNM MHGOPMALMOHHLIM yKa3aTenaM, onyGnukoBaHHbIM B TeKyLLeM rogy. ECAn cCbinodHbli
CTaHAapT 3aMeHEH (U3MEHEH), TO NPK MOMb30BaHUM HACTOSALLUM CTAHAAPTOM, CNEAYET PyKOBOACTBOBATLCA 3aMEHSIIOLLMM
(M3MeHeHHBIM) cTaHAapTOM. ECM CCLITOYHLIA CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NOMOXEHUE, B KOTOPOM AaHa cchinka
Ha Hero, NPUMEHAETCA B YACTU, HE 3aTParMBaloLLEN STy CChINKY.

1) B Poccuiickoit degepaumu geitcteyer FOCT P UCO 2859-1—2007 «CTatucTudeckue Metoasl. MNpoLeaypsl Bei-
60OPOYHOro KOHTPONA NO ansTepHaTUBHOMY Mpu3Haky. YacTb 1. MnaHbl BEIGOPOYHOrO KOHTPONA NOCNeAOBaTENbHLIX Nap-
Tl Ha OCHOBE NPUEMNEMOro YPOBHA KadecTBay.
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3 TepMuHbLI U onpeaeneHusn

B HacTosawem crtaHaaprte npuMeHeHbl TepmuHbl no FOCT 32597, a Take cneaylowme TepMUHbI C COOT-
BETCTBYIOLMMU ONpeaeneHnaMu:

3.1 npoBonoka: Monydabpukar nonepevHbIM CeYEHUEM MOCTOSIHHLIX Pa3MepPOB, CBEPHYTLIN B DyxTy
WU HAMOTAaHHbIN Ha KaTYLUKY, M3roTOBNAEMbIA MPOKAaTKOW, MPECCOBAHUEM UMW BONOYEHUEM.

3.2 oBanbHOCTb: OTKNOHEHNE (POPMbI, NMPU KOTOPOM NOMEPEYHOE CeYEeHne KPYrnoro npokara npes-
ctasnsier coboun opanoobpasHylo hopmy.

4 CopTameHT

4.1 HoMuHanbHbIN AMaMETP NPOBONOKM U NpeaeribHble OTKIIOHEHUS MO HEMY A0MKHbLI COOTBETCTBOBATH
yKka3aHHbiM B Tabnuue 1.

Ta6nuya 1 — HoMuHanbHLIN AMaMETp W NpeAenbHble OTKIOHEHUS No AuaMeTpy B munnumetpax
HomuHanbHbIN AnameTp NpPoBoNOKU I'Ipe.qeanble OTKNOHEeHUA
0,20 -0,03
0,30 -0,04
0,40 -0,05
0,50 -0,05

MpumMeyvyaHusa

1 OuameTpel M TeopeTUdeckan Macca 1000 M Ucrnonb3yemoii NpoBONOKK NpusegeHsl B Tabnuue A.1 npunoxeHus A.

2 [lonyckaeTcs M3roToBNeHUe NPOBOMNOKA NPOMEXYTOUHBLIX pa3MepoB MO ANaMEeTPY € NpeaenbHBIMU OTKIIOHEHUSIMU
ans cnegytowero Gonbluero pasmepa.

4.2 OBanbHOCTbL NPOBOMOKW HE AOMKHA NpeBbiaTbh NpeaenbHOro OTKNOHEHUA NO AnamerTpy.
4.3 YcnosHble 0603HaY€HUA NPOBOSIOKU NPOCTABASIOT MO CXeMe:

Mposonoka O KPP X | M| ... | KT | ...| .. [OCT 22666-2016
Cnocob U3roToBneHus

dopma ceyeHun

TOYHOCTb U3FrOTOBNEHMS

CocrosHue

HOuameTp

OnuHa (chopma nocTasku)

Mapka

Ocobble ycnosus

O6o3HaveHVe HacTosLWEro cTaHaapTa

Mpu STOM MCMONb3YIOT CNEAYIOLLME COKPALLIEHMS:

€noco6 U3roToBMNEeHus: xonogHoaedopMupoBaHHas (TaHytasa) — [J;

dopma ceyeHus: kpyrnasa — KP;

COCTOSIHME: msrkasa — M;

AnMHa Ha kartywkax — KT;

ocobble ycrnoBus: Tepmonapbl HOpMansHON TOYHOCTU — TH,

TepMmonapbl MOBLILEHHON TOYHOCTU — TT1.

MpuMmepb yCnoBHbIX 0603HaYeHUN NMPOBONOKMHU
MpoBonoka xornoaHoAePOPMUPOBAHHAS KPYINOr0 CEYEeHUs, Markas, gnamerpom 0,2 MM, Ha KaTyLUKax,
n3 meaun mapku M1E, Tepmonapa HoOpMarnbHON TOYHOCTHU:

NMpoeonoka QKPXM 0,2 KT M1E TH r'OCT 22666—2016
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MpoBonoka xonoaHoAedOpPMUPOBAHHAA KPYINIOro CEYEHUN, Markasi, anameTpom 0,2 MM, Ha KaTyLukax,
13 cnnasa konenb mapku MHMy 43-0,5, Tepmonapa noBbILLEHHOW TOYHOCTU:

lpoeonoka [JKPXM 0,2 KT MHMy 43-0,5 TI1 'OCT 22666—2016

5 TexHnuyeckue TpeboBaHunA

5.1 MpoBONOKY M3rOTOBASIIOT B COOTBETCTBUM C TPEOOBaHUAMM HACTOALWLErO CTaHAapTa U3 Meaun Mapok
He Hwke M1E ¢ xummnyeckum cocrasom no MOCT 859 u cnnaea konenb mapkn MHMu43-0,5 ¢ xumuueckum
coctasoM o MOCT 492.

5.2 TepmoanekTpoaBwkyLas cuna (1. 9. 4. ¢.), passuBaemasi napoi COCTaBNEHHOW M3 NPOBOMNOKMN KO-
nenb 1 MEQHOW NPOBOMOKK B AnanasoHe Temneparyp ot muHyc 200 °C ao nntoc 100 °C HopManbHON TOYHOCTU
J0MKHA COOTBETCTBOBATh HOMUHAMBHLIM 3HAYEHUSAM M0 HOPMATUBHO-TEXHMYECKON AokymeHTauuu!), npuse-
AeHHbIM B Tabnuue 6.1 npunoxeHusa b u yqoBneTBOpATL CNEAYIOLMM HOPMaM:

- npu MMHYC 196 °C — muHyc 6,084+0,060 MmB;

- npu MuHyc 78 °C — muHyc 2 ,99810,060 MmB;

-npu nntoc 100 °C — nnioc  4,722+0,060 mB.

Ona TepMonap NOBbILLEHHON TOYHOCTU NPeAernbHble OTKIOHEHUA T. 3. 4. C. AO0IMKHbI COOTBETCTBOBATb:

- npu MuHyc 196 °C — 10,027 mB;

- npu muHyc 78 °C — 10,046 mB.

5.3 PasamMaxT. 3. 4. C. HEOAHOPOAHOCTY Ha NIOObIX OTpe3kax MaTepuana anvHon 100 M npu Temneparype
KUNEHMS XXUOKOrO a30Ta He JOIMKEH MPeBbILATh!

- AN Koneneeou NpoBonokun — 15 MkB;

- ANA MeaHOM NPOBONOKU — 5 MKB;

B T. Y. Ha y4acTKe NPOBONOKN ANMHON 2 M:

- ANA Koneneson NPoBONokn — 9 MKB;

- ANA MeaHOW NpoBONOKM — 3 MKB.

5.4 TpoBONOKY WU3rOTOBMAT B MAFKOM (OTOXOKEHHOM) COCTOSIHUM CO CBETNIOW MOBEPXHOCTLIO. Ha no-
BEPXHOCTU KOMENeBOW NPOBOMOKM AONYCKAKTCA LBeTa nobexanocTu.

5.5 MoBEPXHOCTb NPOBONOKK AOIMKHA ObITb YUCTON, rNAAKON, CBOOOAHON OT 3arpsa3HeHUi, 3aTpyaHSIo-
LUMX ee OCMOTp 6e3 NneH, TPeLUUH, paccroeHuii, 3ayceHueB, 3akaTtoB, 3a601H, LlapanuH, PUCOK.

JonyckalTca He3HauYuTeNbHble NOBEPXHOCTHLIE AedeKTbl, HEe BbIBOAALLME NPOBOMIOKY NPU KOHTPOSb-
HOW 3a4MCTKe 3a NpeaernbHble OTKNOHEHUS N0 AUaMeTpy.

JonyckaeTca ka4eCTBO NOBEPXHOCTU MPOBONMOKU KOHTPONMPOBATL NO 06pa3LamM, CornacoBaHHbLIM MEX-
Y U3roToBUTENEM U NOTpeduTenem.

5.6 MpoBoroka Ha KaTyLIKe AOMKHA COCTOATb U3 OAHOTO oTpe3ska, 6e3 CPOCTKOB, CKPYTOK, Y3NOB.

5.7 Macca npoBOroKK Ha KaTyLUKe J0MKHa COOTBETCTBOBATbL YkaszaHHOW B Tabnuue B.1 npunoxenus B.

5.8 MexaHu4eckne CBOMCTBA NPOBOSIOKK Npu Temnepatype 2015 °C AOMKHbI COOTBETCTBOBATL YKa3aH-
HbIM B Tabnuue 2.

Tabnuya 2
HaumeHoBaHuWe AvameTp BpemeHHoe conpoTusnexue o, MMNa OTHocuTenbHoe YArNMHeHWe nocrne
martepuana NPOBOMNOKK, MM (Krc/MM?), He MeHee paspbiBa 8, %, He MeHee
0,2 15
0,3 15
Konenb 0.4 390 (40) 15
0,5 20
0,2 20
0,3 20
Menb 0.4 200 (20) 20
0,5 20
MpuMedyaHune — MexaHnieckue cBOWCTBa KOMENEBOIA U MEAHOW NPOBOIMOKMN MPU HU3KWX TemnepaTypax npu-
BeAeHbl B Tabnuue M1 npunoxexuna I

1) Ha TeppuTopun Poccuiickoit deaepauun aeiicteyet FOCT P 8.585—2001 «locyaapcTeeHHas cuctema obecne-
YeHUs efuHCTBa U3MepeHuit. TepMonapbl. HoMUHaNBHbLIE CTaTUMeCKUe XapakTepPUCTUKKM Npeobpa3oBaHusy.

4
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5.9 YpenbHoe 3nekTpu4eckoe COMpOTUBMEHME NPOBOSOKM Npu Temnepatype (2015) °C fomKHO COOT-
BETCTBOBAThH:

- NPOBONOKM U3 crinasa konernb — (0,47+0,05) - 10 Om - m;

- npoBonokn n3 megu — FOCT 859.

6 MpaBuna npuemMku

6.1 MNpoBOMOKY NPUHUMALOT NapTusMu. MapTus AOMmkHa COCTOATEL U3 NPOBOMOKM CMNaBa KONenb U Meau,
OfHOro AnamMeTpa u AosmkHa ObITb 0OHOPMMNEHa OAHUM AOKYMEHTOM O Ka4€CTBE, COAEPKALLMM:

- TOBApPHbI 3HAK UMM HAUMEHOBAHWE U TOBAPHBIN 3HAK NPEANPUATUA-U3TOTOBUTENS;

- HAUMEHOBAHWE CTPaHbI-U3rOTOBUTENS;

- IOPUANYECKUIA aapec U3roTOBUTENSA U/MNKU NPOAaBLa;

- YCNOBHOE 0003Ha4YeHNEe NPOBOSIOKY;

- pesynbTaThl UCNbITAHUIA (MEXaHWYECKUX CBOWCTB, ONPEeAeneHns yaenbHOro aMneKTpu4eckoro ConpoTue-
neHus, T.9.4.C., pasMaxaT. 9. 4. C. HEOAHOPOAHOCTH);

- HOMEep napTuu;

- HOMEepa KaTyLuek;

- KONIMYECTBO KaTyLLUEK UK TPY30BbIX MECT B NapTuu;

- Maccy HeTToO U BPyTTO NapTUK.

Macca naptum gomkHa 6biTe He 6onee 1000 kr.

Jonyckaemasa pasHOCTb MAcC KOMeneBon U MegHON NPOBOSIOKM B NAPTUM HE AOSMkHA npeBbiwatb 3 %.

6.2 [Ina KOHTpONs pasmepoB U Ka4eCcTBa NOBEPXHOCTU MPOBOSIOKA NMPUMEHAIOT O4HOCTYNEHYaThIn HOP-
ManbHbIA NAaH BbIBOPOYHOIO KOHTPONS MO ansTEPHaTMBHOMY Npu3Haky B cootBeTrcTBumu ¢ FTOCT 18242, ¢
NPUEMOYHbIM YPOBHEM AedEKTHOCTU 2,5 %.

MnaH BbIOOPOYHOrO KOHTPONA npuseaeH B Tabnuue 3. OTO6OP NPOBOSOKM B BbIDOPKY OCYLUECTBRSAIOT
«BCnenyoy (Merogom HanbonbLuen oobekTneHocTn) no MOCT 18321.

Tabnuuya 3 — Konn4yectso KOHTPONMPYEeMbIX KaTyLuek B wrykax
KonuyecTtso KaTyLlleK B NapTuK, WT. Konuuectso KOHTPONUPYEeMbIX KaTyllek EpaKOBOHHoe Yyucro
6—50 5 1
51—150 20 2
151—280 32 3
281—500 50 4
501—1200 80 6
1201—3200 125 8
NMpumMmeyaHue —Ecnn o6beM NapTUM He NpeBLILIAET NATU KaTyLWeK, NPOBOAST CMTOLIHOW KOHTPOSb.

Maptus cuMTaeTca rogHoW, €CNN YUCNO KaTyLeK C pesynstaTaMn M3MepPeHUin, He COOTBETCTBYIOLLIMMM
TpeGoBaHuam 5.6 u Tabnuupl 1, MeHee 6pakoBOYHOIO YMCna, NPUBEAEHHOrO B Tabnuue 3.

Mpu nonyyeHUn Heya0BNETBOPUTENBLHLIX PE3YNLTATOB XOTA Obl N0 OAHON U3 KOHTPONMPYEMOW KaTyLuKe
NPOBOAAT CNSOWHON KOHTPOMb BCEIW NapTUU.

JonyckaeTtcsi M3roToBUTENIO KOHTPONUPOBaTh Ka4eCTBO NOBEPXHOCTWU M PasMepoB MPOBOSIOKM B MpPO-
uecce Npon3BOACTBA.

6.3 [InA onpeaeneHnst XMMUYECKOro coctaBa OTOMpAIOT ABe KaTyLUKU OT nNapTum.

[onyckaetcs Ha nNpeanpusiTuM-u3rotoButene oTéop Npo6 NpoBoaAUTL OT PACNNABIEHHOIO METaNNa.

6.4 MpoBepke T. 3. A. C. NOABEPraloT KAKAYIO KaTYLIKY KONeneson W OfHY KaTyLuKy MEeAHOW NPOBOSIOKK
OT napTuu.

6.5 MpoBepke MexaHN4YeCKUX CBOMCTB, MacChl, YAENbHOO 9MEKTPUYECKOTO CONPOTUBIIEHUS N pa3maxa
T. 3. 1. C. HEOAHOPOAHOCTU AOIMKHO ObiTh NoABeprHyTo 3 % KaTywek Konenesow U MEe4HON NPOBOSIOK, HO He
MeHee Tpex KaTyLieK NpPOBOMOKM U3 KaXaoro Marepuana ot naptuu.

MpoBepKy 3Ha4YeHuit pasamaxa T. 3. . C. HEOAHOPOAHOCTU MPOBOSIOKU HA OTPE3KaX ANIMHON 2 M NPOBO-
AaT no TpeboBaHuio noTpeduTens.

6.6 Mpu nony4eHMn HeyA0BNETBOPUTESNbHbIX PE3YNbTaTOB UCNLITAHWIA XOTS Obl MO OAHOMY M3 NOKa3aTe-
nen no HeMy NPOBOAAT NOBTOPHbIE UCTILITAHUA HA YABOEHHOW BbIGOPKE, B3ATON OT TOM e naprtuun. Pesynera-
Tbl MOBTOPHbIX UCMLITAHWI PACNIPOCTPAHSIOT HA BCIO NAPTHIO.
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7 MeToAbl KOHTPOSS U UCNbITAHUNA

7.1 OCMOTpP BHELUHEro BuAa MOBEPXHOCTU MPOBOMOKU MNpoBOAAT 6e3 npuMeHeHus yBenuYUTENbHbIX
npubopos.

7.2 OnpeaeneHne guameTpa NPOBOSOKU U OBaNbHOCTU NMPOBOAST HE MEHEe YeM B Tpex MecTax B ABYX
B3aMMHO NEPNEHAUKYNSAPHBLIX HanpaBneHUAxX OAHOTO U TOrO e ceveHust mukpomerpamm no NOCT 4381 unu
apyrumu npubopamu, obecneunBaroLLMm HEOOXOAMMYIO TOYHOCTb U3MEPEHUS.

3a gnaMeTp NPUHUMAIOT CpeHee 3Ha4YeHUe O4HOW UMM HECKONbKUX Nap U3MEPEHUN.

Mpu BO3SHMKHOBEHWM PA3HOrMACKIA B ONPEeAeneHun AMaMmeTpa U3MEPEHUs NPoBOAAT MUKPOMETPaMu nNo
FOCT 4381.

7.3 OnpegeneHne Maccbl NPOBOSOKW Ha KaTyLUKe NPOU3BOAUTCS B3BELLMBAHMEM HA BECaX C NOrPeLLHO-
CTbIO U3MEpPEHUA, He npesbiwatoLlen 1 % oT Maccbl NPOBOJSIOKM.

7.4 OnpegeneHne T. 9. 4. C. KOMEenesoW NPOBOSIOKA B nape ¢ MEAHOW NpoBOAAT OAHWM U3 METOA0B,
npuBeaeHHbIX B NpunoxexHuax A u E.

OnpeaenexHne T.9. 4. C. NPOBOASAT HA OTpe3Kax KOMeneBol NPOBONOKU, 0TODPaHHbLIX OT Ha4ana 1 KoHua
Ka)goM KaTyLUKW NapTuu, U OTpe3ke MegHON NPOBOMOKM, OTOOPAHHOM OT Hayana noboN KaTyLLIKU.

7.5 OnpeneneHne pasmaxa T. 9. 4. C. HEOAHOPOAHOCTM NPOBONOKM npou3soautcs no MOCT 22663.

7.6 [Ins ucnbITaHWA NPOBOIOKU HA PACTSHKEHUE OT KaXKA0N OTOOPAHHOW KaTyLLIKW BbIPE3aloT N0 OAHOMY
obpasuy. Ot6op npob ansa ucnbiTaHusA Ha pacTshkeHue npoBoaaTt no FOCT 24047.

McnbiTaHWe NPOBONOKK HA pacTsikeHe (BPeMEHHOE CONPOTUBIEHUE U OTHOCUTENLHOE YANIMHEHUE MNO-
cne paspsbiBa) npoogat no MOCT 10446 Ha obpas3syax ¢ pacyeTHow agnuHown 200 MM ana meaum u 100 mm ans
cnnasa Komnersb.

7.7 OnpeneneHne 3Ha4eHUN YAErnbHOro INEKTPUYECKOro COMPOTUBIIEHUA AOSMKHO MPOM3BOAUTLCS MO
MOCT 7229.

7.8 Ona onpeaeneHnss XaMUMYeCKOro cocrapa OT KaXaoil oToOpaHHOM KaTyLwKu OTpe3alor No OAHOMY
o6pasuy. OT6op 1 NoAroToBKy NPo6 Ans aHanM3a XMMM4eckoro cocrasa npoBoaar no MOCT 24231.

Xumuyeckuii coctas MegHou npoeonoku onpeaensior no NOCT 31382, TOCT 13938.11, TOCT 13938.13
unn FOCT 9717.2, TOCT 9717.3; konenesoi nposonoku no NOCT 6689.1, NOCT 6689.3 — NOCT 6689.7,
FOCT 6689.10, MOCT 6689.12, TOCT 6689.15 — NOCT 6689.20 unn apyrummn merogamu, obecnevnsatom-
MU HEOBXOAMMYIO TOYHOCTb ONpeaeneHus.

Mpu BO3HUKHOBEHMWU Pa3HOrMacuil B OLEHKE XMMMYECKOTO COCTaBa MEAHON NPOBONIOKM aHamnu3 npo-
BogaT no NOCT 31382, TOCT 13938.11, TOCT 13938.13 wunm [OCT 9717.2, TOCT 9717.3; konenesoii
nposonoku no MOCT 6689.1, TOCT 6689.3 — NOCT 6689.7, TOCT 6689.10, FOCT 6689.12, FOCT 6689.15 —
FOCT 6689.20.

7.9 OonyckaeTcst NpeanpusaTUIO-M3roTOBUTENIO NPUMEHSITL IPYTUE METOAbLI KOHTPONSA U CPEACTBA W3-
MepeHusi, obecnevmsaroLme HeoOXoAUMYHO TOYHOCTb.

[py BO3HMKHOBEHUWN pa3HOrnacuin B onpeaerneHun nokasarene KOHTPONb MPOBOAAT METoAAaMMU, yKa-
3aHHBIMK B HACTOSAILLEM CTaHAapTe.

7.10 PesynbTaTbl U3MEPEHUI OKPYIMAOT MO NpaBuaM OKPYrneHus, ycTaHoBneHHbiM B CT COB 543.

8 MapkupoBka, ynakoBka, TpaHCNOPTUPOBaHNE U XpaHEHUe

8.1 MNpoBONOKY HaMaTbIBAIOT HA KaTYLUKW C Hapy>XHbIM AMAMETPOM He MeHee 0,50 MM npaBUNbHbIMK
HenepenyTaHHbIMK pagamu, 6e3 peskux nsrnbos.

8.2 KoHLbI MpOBONOKM AOIMKHBLI ObITb MPOYHO 3aKpenneHbl ¢ obecneyeHnem CBOOOAHOrO HaX0XKAEHUA
BHELLHEro KOHUAa 1 cBOOOAHOIO pasmaTbiBaHUSA NpoBOnoku. MpoBonoka Ha KaTylwke AomkHa ObiTb NOKPLITA
ceepxy Oymaron no FOCT 8273, a kaTyLuka repMETUYHO YNakoBaHa B NONMUITUNEHOBLINM MELLIOK, W3rOTOBMEH-
HbIl M3 nneHkn TonwwmHon 0,1 mm no FOCT 10354.

8.3 K kaxxgon katyLuke AormkHa ObITb HAKNEEHa UMY NPUKPENNeHa STUKETKA C yKa3aHueM:

- TOBAPHOTO 3HaKa UM HAaMMEHOBAHWSA U TOBAPHOTO 3HaKa NpeAnpUATUS-U3rOTOBUTENS;

- HAMMEHOBaHMA CTPAHbI-U3rOTOBUTENS;

- YCNOBHOTO 0603Ha4YeHNs NPOBOSIOKM;

- HOMepa KaTyLUKW;

- HOMepa napTuu;

- Maccbl HETTO NPOBOJIOKMK;

- LTamna TEXHUYECKOro KOHTPOnS;

- AaTtbl BbINycKa.
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8.4 KaTywku ¢ NpOBOMOKOW B NMOMUITUMEHOBLIX MELUKaX YNaKoBbIBAIOT B AowlaTbie AwMku TMna | no
FOCT 2991 unu MOCT 5959, BuiCTNaHHbIE M3HYTpU Gymaron no MOCT 8273.

FabaputHele pasmepbl Awmkos — no NOCT 21140.

8.5 YnakosbiBaHMe NpoBOMOKM, OTNPaBnsaeMon B panoHbl KpaiHero Cesepa U NpupaBHEHHbLIE K HUM
MecTHOCTM — no MOCT 15846 no rpynne «MeTannbl U METANNUYECKUE U3AENUAY.

8.6 TpaHcnopTtHaa mapkuposka — no NOCT 14192 ¢ HaHeceHMEeM MaHMNYNALMOHHOIO 3Haka «bepeyb
OT Bnarm» u AONOSIHUTENbHbLIM HAHECEeHUEeM HOMepa NnapTuun.

8.7 B kaxablii ALUK AOIMKEH ObITb BNOXEH YNAKOBOYHbIN AIUCT, COAEPXKaLLMIA:

- TOBApHbIW 3HAK NN HAMMEHOBaHWE U TOBAPHBII 3HAK NPEANPUATUA-UITOTOBUTENS;

- HAUMEHOBaHUE CTPaHbI-U3rOTOBUTENS;

- YCNoBHo€e 0603Ha4YeHUe NPOBOSIOKY;

- HOMEep NapTuu;

- Maccy HeTtTo, BpyTTO;

- LUTaMn TEXHUYECKOro KOHTpOnA;

- AaTty BbINycKa.

8.8 Macca rpy30Boro Mecra He AormkHa npesbiwaTth 35 Kr.

8.9 YkpynHeHue rpy3oBbiX MECT B TPAHCNOPTHbIE NaKkeTbl NPOBOASAT B COOTBETCTBUM C TpeboBaHUAMM
FOCT 26663. Cpeacrsa CKpenneHust B TPAHCNOPTHLIX naketax — no MOCT 21650. MFaGaputHble pasmepsl
naketoB — no NOCT 24597.

MNakeTupoBaHue NpoBOAAT Ha nogaoHax no MFOCT 9557 unu MOCT 9078 unun 6e3 noAAO0HOB C UCNONbL30-
BaHWeM OpyCKOB BbICOTON HE MeHee 50 MM C 00BA3KOM B NPOAOSLHOM M NONEPEYHOM HaNPaBNEHUAX NPOBOSO-
KoW auaMeTpom He meHee 3,0 mm no MOCT 3282 unu neHton pasmepom He meHee 0,3x16 mm no MOCT 3560.
CkpenneHue KOHLIOB: NMPOBONOKU — CKPYTKOW HE MEHEEe NATU BUTKOB, NEHTbl — B 3aMOK.

Macca rpy3oBoro mecra He aonxHa npesbiwaTte 80 kr. Mpu MexaHU3MPOBaAHHOW NOrPy3ke U BbIrpy3ke
JOMyCcKaeTcs NoBbILLEeHHAs Macca rpy3oBoro Mecra.

8.10 [lonyckaeTcsi NPMMEHATL Apyrue Buabl yNakOBOYHLIX MaTepuanos, He ycTynatowme no NPO4HOCTH
NnepeyYmncrieHHbIM BbILLE, a Takke Apyrue BuAbl U cnocobbl ynakoBku, o6ecneumBaloLme COXPaHHOCTb Kave-
CcTBa NPOBOJIOKK.

8.11 MpoBOMOKY TPaHCNOPTMPYIOT BCEMU BUAAMMU TPAHCNOPTA B KPbITbIX TPAHCNOPTHLIX CPEeACTBaX B CO-
OTBETCTBUU C NPaBuUaMu NepeBo3ku rpy3os, AEWCTBYIOLLMMU HA TPAHCNOPTE AAHHOro BUAA.

MpoBonoky B Awmkax Tuna 1 no FOCT 5959 oTnpaensaloT NOYTOBLIMU NOCHLINIKAMM.

8.12 MpoBonoka A0MKHAa XPaHUTbLCA B KPbITbIX CyxXnx noMeLlernax npu temneparype ot 10 °C go 35 °C
C OTHOCUTENbLHOW BNAaXXHOCTLIO He 6onee 30 % npu OTCYTCTBUM KOHTaKTa C BIaron U akTUBHbIMU XUMUYECKUMMU
BeLlecTsamu. B pacnakoBaHHOM BuAE HA CTennaxax unu nogaoHax. Mpu xpaHeHuu u TPaHCNOPTUPOBAHUN
NPOBONOKA AOMKHA ObIThb 3aLLMLLIEHA OT MEXAHUYECKMX NOBPEXAEHWIA, BO3AENCTBUSA BNaru U akTUBHbIX XUMU-
YECKUX BELLEeCTB.

Y notpebutens npososioka AormkHa ObITh BhIAEPKaHA Ha CKNaje B YNaKOBKE U3rOTOBUTENSA HE MEHEe
[ABYX CYTOK AMNS BblpaBHUBAHUS TeMnepaTrypbl NPOBONOKU C TeMNEepaTypoi noMeLueHus. 1o ucteveHumn yka-
3aHHOrO CPOKa NPOBOMNOKA AOMKHA ObITb pacnakoBaHa.

8.13 MaroToBuTENb rapaHTUpyeT COOTBETCTBUE MPOBONOKM TPeBOBaHUSIM HACTOSILLEro CTaHaapTa npu
cobnioaeHun notpebutenemM npaesun TPAHCNOPTUPOBAHUS U XPAHEHUS.
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Tabnuya A1

MpunoxeHue A
(cnpaBouHoe)

TeopeTtnueckasa macca 1000 m ucnosnb3yemMoi NPOBONOKMU, KI

MaTtepwan [AwnameTp NpoBOnoku, MM TeopeTtunyeckas macca 1000 M NpoBOroOKK, Kr

0,20 0,279

Konenb 0,30 0,629
0,40 1,118

0,50 1,749

0,20 0,281

Menb 0,30 0,632
A 040 1,123
0,50 1,754
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MpunoxeHue b
(o6sa3aTenbHoe)

HomMuHanbHbIe 3HAYE€HUS1 TEPMOISIEKTPOABUXKYLLEN CUMbl TEPMONapbl MeAb-Konenb
npu Temnepartype cBo60aHbIX KOHLOB 0 °C

Tabnuya BA

TemnepaTypa TepmoanekTpoaBuMxyLyaa cuna, mB
pa6ouero koHLa, °C 0 | 1 | 5 | 3 I 4 | 5 | 6 | 7 | 8 | 9
-200 —6,154 — — — — — — — — —
-190 -5,975 | -5,994 | 6,012 |-6,031 | 6,049 | 6,067 | -6,084 |-6,102 |-6,120 [ -6,137
-180 -5,781 | -5,801 | -5,821 |-5,841 | -5,861 | 5,880 | -5,900 |-5919 |-5938 [-5,957
-170 -5,673 | -5,594 | 5616 |-5,637 |-5658 | -5679 |-5700 |-5720 |-5,741 |-5761
-160 -5,349 |-5,372 | 5,395 |-5,418 | 5,440 | 5,463 | -5,485 | -5507 |-5,529 |-5551
-150 -5,111 | -5,136 | -5,160 |-5,184 |-5,208 | -5,232 | -5,256 | -5,279 |-5,303 | -5,326
-140 —4,859 |-4,885 | -4,911 -4,936 | —4,962 | —4,987 | -5,012 | -5,037 | -5,062 | -5,087
-130 —-4,593 |-4,621 | -4,648 |-4,675 [-4,701 | —4,728 | -4,755 | 4,781 |-4,807 | —4,833
-120 -4314 |-4,342 | -4,371 | -4,399 |-4,427 | 4,455 | -4,483 | 4,511 |-4,539 | 4,566
-110 -4,021 |-4,051 | -4,081 |-4,110 [-4,140 | 4,169 |-4,198 | -4,227 |-4,256 | —4,285
-100 -3,716 | -3,747 | -3,778 |-3,809 [-3,839 | -3,870 | -3,900 |-3,931 |[-3,961 | -3,991
-90 -3,397 | -3,429 | 3,462 |-3,494 |-3,526 | -3,558 |-3,590 |-3,621 |-3,653 |-3,684
-80 -3,066 |-3,100 |-3,133 |-3,166 |-3,200 | -3,233 |-3,266 |-3,299 |-3,332 | -3,364
=70 —2,723 |-2,757 | -2,792 |-2,827 |[-2,861 | 2,896 |-2,930 |-2,964 |-2,998 |-3,032
-60 —2,367 |-2,403 | 2,439 |-2,475 [-2,511 | 2,546 |-2,582 |-2,617 |-2,652 | 2,688
-50 -2,000 |-2,038 | 2,075 |-2,112 [-2,149 | 2,185 [-2,222 |-2,259 [-2,295 |-2,331
-40 -1,622 [-1660 |-1,699 |-1,737 [-1,775|-1,813 [-1,850 |-1,888 |-1,926 | -1,963
-30 -1,233 | -1,272 | 1,311 -1,351 | -1,390 | 1,429 | -1,468 |-1,506 |-1,545 | -1,584
-20 -0,832 |-0,873 |-0,913 |-0,954 |(-0,994 | -1,034 (-1,074 |-1,114 |-1,153 | -1,193
-10 -0,421 | -0,463 |-0,504 |-0,546 |(-0,587 |-0,628 |-0,669 |[-0,710 |-0,751 |-0,792
0 0 -0,043 | -0,085 |-0,127 |-0,170 [ -0,212 | -0,254 |-0,296 |-0,338 |-0,380
0 0 0,043 (0,085 0,128 0,171 |[0,214 0,258 0,301 0,344 | 0,388
10 0,431 0,475 (0,519 0,563 0,607 |[0,651 0,695 0,739 0,784 0,828
20 0,873 0,917 (0,962 1,007 1,052 | 1,097 1,142 1,187 1,232 1,278
30 1,323 1,369 | 1,415 1,460 1,506 | 1,552 1,598 1,644 1,691 1,737
40 1,783 1,830 |1,876 1,923 1,970 |2,017 2,064 (2,111 2,158 |2,205
50 2,252 2,300 |2,347 2,395 |[2,442 |2,490 2,538 (2,586 2,634 2,682
60 2,730 2,778 |2,826 2,875 2,923 |2972 3,021 3,069 3,118 | 3,167
70 3,216 3,265 |[3,314 3,363 3,413 | 3,462 3,512 3,561 3,611 3,661
80 3,710 3,760 |[3,810 3,860 3,910 |3,960 4,011 4,061 4111 4,162
90 4,213 4,263 |4,314 4,365 |4,415 |4,467 4,518 [4,569 4620 |4,671
100 4,722 — — — — — — — — —

3aBMCUMOCTL T. 3. . C. B MUKpOBOSbTax (MKB) OT TemnepaTypbl TepMonapsl Mefb-Konerns B AnanasoHe TemnepaTyp
oT MuHyc 200 °C go nntoc 100 °C BelpaxatoT ypaBHEHUEM:

E =at+ bt2+ ctd,
rge t — Temnepatypa, °C,;
a=4263;
b=15,03-1072
c=-45-105
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MpunoxexHue B
(obs3aTenbHoe)

Macca oTpe3ka NPOBOFIOKM HA KaTylKe

Tabnwuya B.1

Macca oTpeska NpoBOMOKH, Kr
[nameTp NpoBONoKK, MM
He meHee He 6onee
0,20 0,15 3,5
0,30 0,25 3,5
0,40 0,30 3,5
0,50 0,50 3,5

Mpunoxenue I
(cnpaBouHoe)

MexaHuyeckne cBOMCTBA MaTEPUANIOB NPU HU3KMX TeMmnepaTypax

Tabnwuya 1
T OTHOCUTENBHOE
MaTepuan emnepa- BpemeHHoe conpoTuBne- Mpeaen TekyyecTu VAfWHeHHe nocne OTHoCUTerNbHoE
TYypa, °C Hue o, MMMa (krc/MM2) GpoMMa (krc/mm2) paspuia 5, % cyxeHue ¥, %
20 414 (42,2) 134 (13,8) 40 77
-10 454 (46,3) 126 (12,9) 47 78
-40 465 (47,4) 144 (14,7) 43 78
Konenb
- 80 496 (50,6) 152 (15,5) 48 78
-120 529 (54,0) 165 (16,9) 48 74
-180 616 (62,8) 181 (18,5) 57 76
20 215 (22,0) 58 (6,0) 48 76
-10 219 (22,4) 60 (6,2) 40 79
-40 231 (23,6) 62 (6,4) 47 77
Menb
- 80 264 (27,0) 68 (7,0) 47 74
-120 282 (28,8) 73(7,5) 45 70
-180 400 (40,8) 78 (8,0) 58 77
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MpunoxeHue
(obsAsaTtenbHoe)

MeToa usmepeHus T. 3. . C. 06pa3L 0B KONesieBoi NPOBONIOKM B Nape ¢ MeaHOM

T. 2. 4. c., pasBMBaeMyto KOMeneBoi NPOBONOKOW B Nape ¢ MeAHON, ornpeAensioT Npu TeMnepaType KUNeHns Xuj-
KOro a30Ta, BO3rOHKW ABYOKWUCK yrriepona 1 KUneHus BoabI.

0.1 NpumeHsieMble cpeAcTBa U3MepeHUsi 1 oGopyaoBaHue

O6pasLoBLIil 2-To pa3psafa MeAbKOHCTaHTaHOBLIN TEPMOMETP TEPMOSNEKTPUIECKUIA.

O6pa3suoBhLiii 3-T0 paspaga TEPMOMETP PTYTHO-CTEKNAHHBIN.

MoTeHUMOMeTp Kknacca To4HOCTU He Huxe 0,05 no TOCT 9245.

BaHHa ans xugkoro asota 06beMoM He MeHee 2 1 1 BLICOTOM He MeHee 350 MM ¢ TEMNOU3ONALUMOHHLIMU CTEHKaMMU.

Brok MefHbI cpaBHEHMWS C LMNUHAPUYECKAMI THe3gamMu ANs 06pasLioBOro TepMOINEKTPUHECKOro TepMOMETpa
U cBsi3ok o6pasLoB. BeicoTa 6noka npubnuautensHo 100 MM, guameTp Grnoka npubnusntensHo 50 MM, rmy6uHa rHesg
npubnusutensHo 90 MM.

Cocyn [Obtoapa gnsa TepMocTaTupoBaHus cBoBoAHbLIX KOHLOB TEPMOSMNEKTPOAOB NpU TeMnepaType TatoLero nega
0°C.

MepekntovaTens MHOrONO3ULMOHHLIA 6ecTepMoToYHLIN TUna MB-28B.

HaBop cTeknsHHBIX NPOBUPOK 4NMHOK He MeHee 160 MM, BHYTPeHHUM AnameTpom He 6onee 5 mm no MOCT 1770.

Cocyg [etoapa BeicoToi npubnuanTenesHo 400 MM 1 06beMOM He MeHee 2 1.

ABTOTpaHcgopmaTop nabopaTopHelii Tuna JIATP-1M.

BonsTmeTp TMNa 3377 unu 359.

Tpy6ka anekTpousonsynoHHas no NOCT 17675.

PeauncTop Tuna MNOB-25 npoBonoYHbld Ha 390 Om.

Mpobupka cTeknsHHaa ANMHON NpMBNM3uTensHo 450-500 MM, BHYTPEHHUM AUaMeTpoM NpubnuantensHo 10 MM.

TepmocTat naposoii Tuna Tr1-5.

.2 NMoprotoBka o6pa3L/0B NPOBONOKU U NpoBeAeHUe U3MepeHuit

0.2.1 OnsA rpagympoBaHus HE06xoAMMO NOArOTOBUTL He Boree AeBATU OTPE3KOB KONeneBoi NPOBOIOKN U OAMH OT-
pe3oK MeHOA NPOBONOKN AMMHON Mo 1,5 M KaxabliA.

[.2.2 OBpasytoT cBapKoit unv nakon paboqnit KOHeL, CBA3KU, COCTOSILLMIA U3 KONENEBLIX U MEAHOIo OTPE3KOB Npo-
BOJIOKM.

[.2.3 Kaxgblii oBpasel} W30nnpytoT Apyr oT apyra TpybKoi.

YacTb oBpasya, norpyxxaemyto B nedb, apMUPYIOT KepaMudeckuMmn TpyGkamu.

KoHupel 06pasLio, cBo6oaHbIE OT KEpaMUYECKO U3oNsLuKu, NoMeLLaroT B rubkue anNeKTpon3onsLuuoHHbIe Tpyoku,
AVaMeTp KOTOpbIX COU3MepUM ¢ gunameTpom obpasua.

[.2.4 MpunausaloT K cBOGOAHOMY KOHLY KaXaoro UCneiTyeMoro o6pasya konenesoi NpoBoNokU MeaHbIA U30nupo-
BaHHbI NPoBOAHMK ANWHOA npnbnusutensHo 500 MM.

[.2.5 CeobofHble KOHLbI koneneBbliX 06pasLoB NOMeLLatoT B CTEKNSHHbIE NPOBUPKKM, HAaNoNHeHHbIe TpaHcdopMa-
TopHeIM Macriom o FOCT 982 He MeHee YeM Ha OfHY AECSTYIO BbICOTHI U 3aKpbIBAKOT OTBEPCTUE KaXAoi Npobupku co
BCTaBMeHHbIMU CBOBOAHBEIMU KOHLAMMN KyCOYKOM BaTbl.

0.2.6 MomelyatoT npobupku co cBobogHBIMU KOHLLaMK KonereBbiX 06pa3syoB U cBO604HBIM KOHLIOM KOHCTaHTaHo-
BOro TepMoarneKkTpoga o6pa3LoBoro TEpMO3NEKTPUHECKOro TEPMOMETpa B cocya [bloapa ¢ Talolwmm NeA0M.

[.2.7 Cobupatot usmeputensHyto cxemy no [OCT 8.338, npefcraeneHHyto Ha pucyHke [.1. Mpu 3ToM nonoxu-
TenbHbIA 3NEKTPOA-MeAb NMPUCOEANHSAIOT K KNEMMe «MNIoc» NOTEHLMOMETPA.
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1— cBsA3ka 06pasLoB; 2 — 06pa3LoBbIii 2-T0 pa3psifa MeAbKOHCTaHTaHOBbLI TePMO3IEKTPUYECKNIA TepMOMETP;
3 — cocyp [btoapa ¢ Tanlwmm nbgom; N — 6ecTepMOTOYHbIN NepeknoyaTenb; MV — NoTeHUMoMeTp

PucyHok .1 — lMpuHUMnuanbHas anekTpuyeckas cxema A1 U3MepeHus T. 3. 4. C. napbl Mefb-Kornesb

0.3 MoaroToBka CpeAcTB MOBEPKW U NpoBefeHune U3mepeHuii

[.3.1 OnpepneneHne TOYKN KANMEHUSA XUAKOTO a3oTa

[.3. 11 3anuBatoT B BaHHY Xungkuii asot no FOCT 9293.

[.3.1.2 MomeLaroT 06pas3LoBbIi TEPMO3NEKTPUYECKUT TEPMOMETP U CBA3KY 3/1EKTPOAOB B rHe3aa 6/10ka cpaBHeHUs.

[.3.1.3 OnyckatoT 6/10K CpaBHEHUSA B BaHHY C XWAKUM a30TOM Ha rnyouHy He meHee 250-300 mm. Topuesble OT-
BEPCTUS Neun MPUKPbIBAKOT 3aCNOHKaAMU WX LUTKaAMU M3 OTHEYNOPHOro mMaTtepuasia. YcrtaHas/vMBalT TeMnepaTypy u3-
MepeHVsi, BbiEePXMBAOT pabounii cnaii npu Temnepartype KUMeHUs XUAKoro asota He MeHee 15 MuH.

Cxema BaHHbl C NOMELLEeHHbIM B Hee 6/10KOM CpaBHeHWs npuBefeHa Ha pucyHke [.2.

[.3.1.4 TIpoBOAAT U3MepeHne T. 3. 4. C. B C/iefyoLeM nopsike:

T. 3. 4. C. 0bpasuoBoro TepMomeTpa — T. 3. 4. €. Koneneebix 06pasLoB B nape ¢ MegHbIM — T. 3. [, ¢ 06pa3LoBoro
TepmMomMeTpa 1 o6partHo.

Linkn noBTOPSAIOT, TaK Kak A5 KaKAOoro TepMO3anekTpoAa HeobxoauMo chenaTb He MeHee YeTblpex OTCHETOB.
Pe3ynbTaThl 3aHOCAT B MPOTOKO/T NPOM3BO/ILHON (DOPMBI.

[.3.1.5 YcnoBusa npoBefeHnss M3MepeHnii noanepXmBatoT B COOTBETCTBMN ¢ TpebosaHusmu TOCT 8.338, pasgen 3.

[.3.2 OnpepneneHne TOYKM BO3TOHKW ABYOKUCK yriepoaa

[.3.2.1 Vi3amenbyaoT nuLieByto TBepayto ABYOKMCb yrnepoga no FOCT 12162 nobbiM cnoco6oM.

[.3.2.2 HanonHsawT cocys [btoapa u3MesbyYeHHOW [ABYOKUCHIO yrnepoga Tak, 4Tobbl BbicOTa €/os 6bina 50 Mwm.
Cxema ycTpoiicTBa 4151 NOMyYEHWs TOYKM BO3rOHKU ABYOKWCU yriepofa npvsefeHa Ha pucyHke [.3.
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CxemMa BaHHbI C MOMELLEHHbIM
B Hee 6/10KOM CpaBHEHUSA

Cxema ycTpoiicTBa A5t MOMYYEHUST TOUKM
BO3rOHKM [BYOKMCU Yriepoaa

8 ATp

1— pes3nHOBas WM neHonnacToBas NPOKNaaKa;
2 — rHesga;

3 — MefHbIin 6/10K;

4 — cocyp Ablopapa;

5 — kopnyc;

6 — nodBecka U3 HepxaBelLleli cTanu;

7 — TEKCTONNTOBBLIN hnaHew,;

8 — TeKCTONMTOBas KpbILiKa

PucyHok .2

1— dpToponnactoBast WM pe3nMHoBast NPOKNaaKa;
2 — cocyg Obtopapa;

3 — Kopnyc;

4 — MepHbIli CTakaH;

5 — n3menbyeHHasn ABYOKUCH Yrnepoaa;

6 — HarpeBsare/ib;

ATp — nabopartopHblii aBTOTpaHcopmaTop;

V — BOMbLTMETP

PucyHok 4.3

[.3.2.3 MNomelLLanT Ha NOBEPXHOCTb 3TOrO €0 HarpesaTesb (pe3uctop Tuna M3B-25 NpoBosoYHbIi Ha 390 Owm).

[.3.2.4 JononHatoT cocys [btoapa u3MenbYeHHON ABYOKUCHIO yriepoda Tak, YTo6bl BbiCOTa C/10S1 Haf, Harpesare-
nem 6blna npnbnnsnTensHo 50 Mwm.

[.3.2.5 MomewwatoT B cocyq, [pbtoapa pabounii KOHel, CBA3KN 06pa3LoB 1 06pa3LoBbIii TEPMO3NEKTPUYECKNIA TEPMO-
MeTP 1 MOJSIHOCTLIO 3aMOJHAKT COCYA M3MENTbYEHHON ABYOKUCHIO Yriepoa.

[.3.2.6 NopgaloT Ha HarpeBaresib HanpsbkeHne npuéansntTensHo 100 B.

[.3.2.7 YmeHbInaoT yepes 15 MuH HanpshxeHve go 50 B ans nogaepxaHusa notoka napos C02 u3 cocyna v npenot-
BpalleHusa anddpysnn Bosayxa B COCyq,.

[.3.2.8 NpoBogAT n3MepeHns B TOM Xe Nopsiake, KOTopblii ykasaH B [.3.1.4.

[.3.3 OnpegeneHne TOYKN KNNEHUA BOAbI

[.3.3.1 FoToBAT NapoBoOi TepmocTaT K paboTe.

[.3.3.2 MNomeluaoT pabounii KOHeL, CBSA3KN B CTEKNSHHYH NPOGUPKY AnnHoW 450-500 mm.

[.3.3.3 OnyckalT npobupky co CBA3KON 06pa3uoB Ha rnyouHy 300 MM 1M 06pasuoBblii PTYTHO-CTEK/SHHBIA TePMO-
METp B TepMocCTaT M BbIAEPXUBAIOT MPU TEMNepaType KUNeHns sogbl 15 MUH.

[.3.3.4 NpoBoAAT n3mepeHns B TOM Xe nopsake, KoTopblii ykasaH B [.3.1.4.

0.4 ObpaboTka pe3ynbLTaToB M3MEpPEHWUA

[.4.1 3a pe3ynbTar naMepeHusa MPUHUMAlOT cpefHee apudmeTnyeckoe 3HavyeHne pesynbTaToB YeTblpex usmepe-
HUiA. Pe3ynbTaT 3aHOCAT B MPOTOKO/ NPOW3BOSLbHON (DOPMbI.
[.4.2 Mo pe3ynbTataMm M3MepeHuii NosyyeHbl cregyolime aaHHble, npuBegeHHble B Tabnuue A.1.
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Ta6nuya A1

Homep o6pasua TemnepaTypa, t °C E, mxB
-195,5 —-6049

1 —77,3 -2959

-99,8 -4686

MpumeyaHue — E — cpeaHee apudMeTHECKOe 3HaYeHNe T. 3. . C. Napbl Mefb-KOMenb; t — 3Ha4eHne TeM-
nepaTypbl, U3sMepeHHoit 06pasLjoBbEIM TEPMOMETPOM.

YuutbiBas TepMOSMEKTPUHECKYIO YYBCTBUTENBHOCTE (dE/dE) TepMmonapsl Mefb-Kkonenb, paBHYto npu MuHyc 196 °C
18 mkB/rpag, npu muHyc 78 °C 34 mkB/rpag, npu nntoc 100 °C 52 mke/rpag, nony4aroT cneaylowme 3HadeHns T. 3. 4. C.
4N napbl Mefb-Konerns:
npu MuHyc 196 °C — muHyc 6058 MkB;
npu MUHyc 78 °C — muHyc 2983 MkB;
npu muHyc 100 °C — mMuHyc 4696 MkB,
YTO YZOBNETBOPSIET HOPMaM, ykasaHHbIM B 5.3.
3HadeHne T. 3. 4. C. Napbl MeAb-konenkb B AnanasoHe oT MuHyc 200 °C go nntoc 100 °C BbIMMCNAOT Creayrowmm
obpasomM:
1) paccunTLIBaKOT OTKNOHEHWE T. 3. 4. ¢. (AE) napkl MeAb-Konenb 0T CTaH4apTHOW rpafyupOBOYHO XapaKTepUCTUKA
npu Temnepatype MmuHyc 196 °C, munyc 78 °C 1 nntoc 100 °C no dpopmyne

E=E-Eqyp,

rae E — cpefiHee apudMeTMYeCcKOe 3Ha4YeHUe T. 3. 4. C. Napsi Meib-Konenb,
Ecr — cTaHaapTHOe rpafyMpoBOYHOE 3HaYeHne T. 3. 4. C.;
2) cTpoAaT rpadpuk 3aBucuMocT AE oT TemnepaTtypbl NO Tpem ToukaMm B guanasoHe oT MuHyc 200 °C go nnoc
100 °C;
3) onpeaenstoT no rpaduky aHadeHne E B noboii Touke AnanasoHa;
4) paccuuTLIBAOT 3Ha4YeHUe T. 3. 4. ¢. (E) napbl Meb-konenb B ntoboii TeMnepaTypHO TodKe no opmyne

E=Egr+AE.
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lMpunoxexue E
(o6s3aTrenbHoe)

OnpepeneHue T. 3. A. C. KONeneBOW NPOBOSIOKU B NMape ¢ MeAHON NPU UCNOSMb30BaHUM
cTaHpgapTHbix oopasuoB COTM-Ku u COTM-M1

E.1 Kpatkoe onucanue COTM-M1 (Ne1089-76 no Nocpeectpy)

CTangapTHbIii 06pa3sel] CBOCTB TepMO3aneKTpogHoro matepuarna u3 Megu COTM-M1 npegcTaBnseT coboi kaTyLu-
Ky npoBonoku n3 megu mapkn M1E no NOCT 859 guametrpom 0,2 mm u gnvHoin 100 m.

ATTecToBaHHaA xapaKTepucTka — T. 3. 4. C. OTPE3KOB MefHOW NPOBOMOKM KaTyLKkn oTHocuTensHo COTM-M npu
Temnepatype muHyc 196 °C, He npesblwatollas +2 MkB.

MpumedaHue — CraHaapTHbI oBpa3eL, CBOUCTB TEpMOINeKTpogHoro Matepuana us megu COTM-M npea-
cTaBnseT coboi 10 OTPE3KOB TEPMOSNEKTPOAHON NpoBonoku n3 Mean mapkm M1E no TOCT 859 anamerpom 0,2 MM
W ANWHOA 2 M C aTTecTOBaHHbIM 3Ha4YeHWeM T. 3. [. C OTHOCUTeNbHO MnatuHbl (R 1oo/Rg 2 1,3920) npu Temnepatype
MUHYC 196 °C, paBHbiM 20611 MKB.

3HayeHne pasMaxa T. 3. 4. C HEOLHOPOAHOCTU MO BCceW ANWHE MPOBOMOKW onpefeneHo € MorpeLlHOCTbo
He Gonee 2 % npu TeMnepartype KUNEeHUs XXUAKOro asoTa v He npeBblwaet 2,5 MkB.

CraHpapTHbIii o6pasel COTM-M1 npefHaszHaqeH A1A KOHTPOMst MeAHON NPOBOSOKU UCMONb3YeMOW 4115 cocTaBe-
HWUS TepMonap Mefb-Komnerb.

MeToguka npumeHeHns COTM-M1 n opopmneHne pesynsraTtoB KOHTPOMSA OTPE3KOB NPOBOMOKU U3 MeAMN LOMXKHbI
COOTBETCTBOBATbL VHCTPYKLMM NO NPUMEHEHUIO CTaHZapTHoro obpasLja CBONCTB TEPMOSNEKTPOAHOro MaTepuana us Meau
COTM-M1.

E.2 Kpatkoe onucanune COTM-KH (Ne 1090-76 no lNocpeecTtpy)

CTaHaapTHbI 06paseL, CBONCTB TePMOIMEKTPOAHOrO MaTtepuana 13 crnaea Konenb ANA HU3KOTeMnepaTypHbIX
Tepmonap COTM-KH npeacTaBnseT coboii KaTyLLKy NPOBOMOKK U3 crlaBa konenb Mapkn MHMu43-0,5 no FOCT 492 gua-
meTpom 0,2 MM 1 anuHoi 100 M.

ATTecToBaHHas XxapakTepucTuka — T. 3. [l. C. OTPE3KOB MPOBOSIOKW KaTyLWKW B Nape CO CTaHAapTHbIM 0OpasLoM
COTM-M B guanasoHe oT MuHyc 196 °C go nntoc 100 °C, 3aBUCMMOCTb KOTOPOW OT TemnepaTypbl yka3aHa B obasartens-
HOM MpunioxeHun K ceugetensctey Ha COTM-KH.

MorpewHocTb rpagynpoBouHoil xapakrepuctukn COTM-KH B ykasaHHOM AunanasoHe TeMmnepaTtyp He npeBbillaeT
3Ha4YeHns, pasHoro 0,3 °C, npu goBepuUTenbHOW BepoaTHocTH 0,9975.

3HaveHune pasmaxa T. 3. [. C HEOAHOPOAHOCTM NO BCEN ANUHE NPOBOITOKN ONPefEeNneHo ¢ NOrpeLUHOCTbIo, He NpeBbI-
waowen 2 % npu TemnepaType KUNEeHUA XUAKOro asota U He npesbilaeT 7,6 MKB.

CtaHgapTHbli 06pasey COTM-KH npegHasHadeH ANA aTrecTaumy KOMeneBoi NPOBOSIOKK, UCMONb3yeEMON B Kave-
CTBE TepMO3NeKTpoAa TepMonapbl MEAb-KONEeNb.

Onpeaenenne T. 3. 4. ¢ napbl konenb — COTM-KH npoBoAAT METOAOM MOSMNEKTPOAHOMO CIIMYEHUS B Temnepartyp-
HbIX TOMKax KMMEHWUS XUAKOro asoTa, BO3FOHKU ABYOKWUCH yrnepoAa W KUMeHUS BoAbl C NIMHEAHOW HTepnonsaymei 3Have-
HWe T. 3. fi. C B ANanasoHax Mexay TemMnepaTypHLIMU TOHKaMN.

MorpeluHOCTb UHTEPNOASLMK NPU STOM He NpeBbiWwaeT 6 MKB, a TeMnepaTypHbLIM TOYKaM NPUMUCHIBAIOTCA OKpY-
rmeHHble Ao 1 °C 3HaveHuns Temnepatyp no FOCT 8.157.

MeToauka npuMeHeHns COTM-KH u odopmMneHune pesynsraTtoB NMoBepKU OTPE3KOB NPOBOJIOKU U3 crniaBa Konernb
ZJOIMKHBI COOTBETCTBOBATL MHCTPYKLMUM NO NPUMEHEHUIO CTaHAapTHOro obpasLja CBOWCTB TEPMO3NEKTPOJHOIo MaTepuana
M3 crnaea Konernb ANA HUu3koteMmnepatypHblx Tepmonap COTM-KH.

E.3 Npumep pacyeTa T. 3. 4. ¢ Napbl MeAb-konenb

Mo pe3ynsratam U3MepeHuid NONyYeHbl cneayowue 3Ha4yeHus T. 3. 4. ¢ napel konens — COTM-KH, ykasaHHble B
Tabnuye E.1.

Ta6bnuya EA

Homep o6pasua TemnepaTypa, t °C AE, MkB
—196 —-17
1 -78 -7
+100 +15

MpuMmeyaHune —AE — cpeiHee apudMeTUIECKoe 3HauYeHNe anrebpanieckoil pasHoCTU T. 3. A1. C. Mexay 06-
pa3suom uccnegyemoit nposonoku n obpasyom COTM-KH B noBepsieMoii Touke.
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3Ha4eHune T. 3. 4. C. Napbl MeAb-Konesb BLIMACHAIT Mo dopMyne
E=E'+AE,

rne E' — 3HaveHue T. 3. A. ¢ B noBepsieMoit Touke COTM-KH oTHocuTensHo COTM-M, pasHoe MuHyc 6123 MkB npu
MuHyc 196 °C, munyc 3019 MkB npu muHyc 78 °C u nntoc 4755 mMkB npu nnroc 100 °C.
3HaveHne T. 3. 4. C. paBHO Npu MuUHyc 196 °C, muHyc 6140 mkB, npu muHyc 78 °C muHyc 3026 mMkB n npu
nntoc 100 °C nntoc 4770 MKB, YTO yA0BNETBOPSAET HOPMaM, ykasaHHbIM B 5.3.
MpwW 3TOM 3HaYyeHue T. 3. 4. C. Napbl MeAHbI OTpe3oK Ntoboi kaTywku u3 naptum COTM-M1 He AOMXHO NpeBbI-
watb +5 MkB.

YOK 621.315°55 — 426:536.532:006.354 MKC 77.150.30 OKT1 18 4000

KnioueBble cnosa: nNpOBONiOKa M3 Meau U cnnasa, Konefb ANs HU3KOTEMNEPATYPHLIX TEPMOINEKTPUYECKUX
npeobpasosarenen, xonoaHoaeOpMUPOBaAHHAA, MATKas, HOMUHAMNbHbIW AnamMeTp, TEPMOINEKTPOABUXYLLAA
cuna, XMMnmyeckui coctaB, MEXaHMYECKUE CBONCTBA
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