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MEX | OC YaoapcTBeHHH it cTaHpgapT

YInn KAMEHHbIE

Mertog onpegenenis an.1/TTOMeL pHu\.u. kX
nokasarteneii B npuéope Opubepa-ApHy

Hard coals. Method lor determination
of dilatometer characteristics.
Audibcrt-Arnu dilatometer test

fata «BefieHns t996—01 01

1 HASHAYEHUME 1 OB/IACTb TMPUMEHEHWA

HacToAwmii cTaHAapT yCTaHaBNWBaeT METOf OnpedeneHns aunaro-
METPUYECKMX TMOKa3aTeNleil, XapaKTepusylowmx BCUYYMBAEMOCTb Ka-
MEHHbIX Yr/ieil MpU HarpeBaHuM B CTaHAAPTHbBIX YCNOBUSX.

JononHnTenbHble TPeGOBaHWs, OMNpefenstollMe  MOTPEGHOCTU Ha-
POAHOr0 XO03AACTBA, BblAENEHbI KYPCUBOM.

2 HOPMATWBHbBIE CCbINKN

B HacTosWem cTaHfapTe WCMOMb30BaHbl CCbINKW Ha CregytoLyme
CTaHAapThI:

FOCT 1186—87 Yrnu KameHHble. .MeTog onpegeneHus nnacToMcT-
pVYECKMX MoKasaTenei.

FOCT 2789—73 LlepoxoBaTtoCTb MOBepPXHOCTW. [MapameTpbl K Xa-
PaKTepuUCTUKK.

FOCT 4543—71 Cranb NernpoBaHHas KOHCTPYKLMOHHasA. TexHu-
YecKue ycnosus.

FOCT 5632—72 Ctanu BbICOKONErMpoBaHHble U ChiaBbl KOPPO3u-
OHHOCTOMKWE, )XapOCTOMKMNE 1 XaponpoyHble. Mapku.

FOCT 5955—75 BeH30/1. TeXHUYECKME YCoBUA.

FOCT 10742—71 Yrnn Gypble, KaMeHHble, aHTpayuT, roproune
CnaHubl W yronbHble OpukeTbl. MeTogbl oT60pa W MOATOTOBKW Mpo6
[N NabopaTopHbIX UCMbITaHWIA.

nabive otmmnmnanm!»#
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FOCT 18175—78 BpoH3bl 6€30/710BsIHHbIE, 06pabaTbiBaeMble AaBne-
Hvem. Mapku.
TY 25—0425.036—82 lNanbBaHOMeTp M 118.

3 CYWHOCTb METOAA VN TEPMWHONOINA

MeTo,q OCHOBaH Ha HarpesaHui npu NOCTOAHHOM AaBNeHUW Yronb-
HOTO CTEP>KHs, CHOPMOBAHHOIO MOA AABEHUEM, N U3MEPEHUN W3MEHe-
HWUA ero ANUHBI B 3aBUCUMOCTY OT TeMnepaTypbl.

Mpn 3TOM Yro/bHbIA CTEPXKEHb, M3TOTOB/EHHBIA W3 U3MENbYEHHOTO
YFAs W CNPecCoBaHHbIA Nof AaBneHMeM, MOMELLAoT B TOUYHO Kanmbpo-
BaHHYIO Y3Kyl0 TPY6KY M 3aKpPbIBAalOT KasMBGPOBaHHbIM CTaflbHbIM NOp-
LLHEM, KOTOPbI NPOXOAMT B 0TBEPCTME TPYOKU.

YCTPOICTBO HarpeBaloT C MOCTOSHHOW 1 ONpefeneHHol CKOPOCTbO.

CucTeMaTMyeCKn CHUMas MOKasaHWA MepemeLLeHns  MOopLIHA nog,
B/IVSHMEM TeMMepaTypbl W BbipaXkas OTMEYeHHble MepeMeLLeHns B Npo-
LeHTax oT nepBOHaqaanoﬁ O/IMHbI  YTO/IbHOI0 CTEePXHA, MOXHO Bbl-
YepTUTb KpuBble aunatauum (pucyHok 1). O603HayeHMe ocu opaMHaT
[OnycKaeTcs 3anucbiBaTb KakK «l/I3MeHeHWe HauanbHOW AAWHBI Yrofb-
HOrO CTePXXHS, %o».

XapakTepuCcTUKN MCMbITaHWiA:

11 —Temnepatypa pasmaryeHus (Hayana nnacTMYeCKOro cocTos-
HMS), NPW KOTOPOI nopLueHb onyckaetca Ha 0,5 Mm (uau Ha
OfHO feneHue, ecnu lWKana KanmbposaHa B MpoUeHTax CTaH-
[apTHON ANNHBI CTEPXKHA OT UCXOAHOTO NONO>KEHUA):

t,,— Temnepatypa MakCUMaIbHOrO CXaTus (KOHTpakuum) —Temne-
paTypa. npu KOTOPO/ MOpLUEHb JOCTMUIaeT Camoro HWXXHEro no-
NOXeHuns;

JIn —Temnepatypa MaKCMMaNbHOrO pacluMpeHus  (gunaTauum) —
TemnepaTtypa, Npu KOTOPOI NOpLUEeHb AOCTUraeT CBOEro CaMoro
BbICOKOIO MOJIOXKEHUSA.

a — cXkatue (KOHTpakuusa) — MakC/ManbHOe YMeHbLUeHWe ANNHBbI
YroNbHOTO CTEepPXHA NMPU HarpeBaHWu, Bbipa>XeHHOEe B MPOLiEH-
Tax OT UCXOfHOW ANNHbI;

b —pacwmnperve (aunaTaums) — MakCMManbHOEe YyBeNUYeHue ANun-
Hbl YrONbHOTO CTEepPXKHA MpKU HarpeBaHWW, Bbipa>KeHHOe B Mpo-
LeHTax OT UCXOAHOW ANUHBbI.

OvnaTauns MOXKET GbiTb MONOXKWTENbHOW, NpPU  KOTOPOK  AnuHa
YroNbHOTO CTEPXKHs Mocne UCMblTaHns 60Nblle UCXOAHOI ANUHbI; OTpU-
LaTenbHOA. MpU KOTOPOA MaKCUManbHaa AnuHa CTEPXKHS nocne Ucnbl-
TaHUs MeHbLUIe UCXOAHOW ANWHbLI; HYNeBOW, NPW KOTOPON ANMHA YroNb-
HOTO CTEpP>KHSA MocNe UCMbITaHWA paBHa UCXOAHON ANUHE.
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Mpu oTCyTCTBMM AunaTauun (pacliupeHns) AauHa YroabHOro cTep-
>KHA MNOEM CXKaTus He W3MEHSeTCH NpU AanbHelllemM HarpeBaHuu.

MpumeyaHne - OCHOBHble (haKTOpbl, BAMAIOLLME HA Pe3y/nbTaTbl 3TOT0 M-
MUPUYECKOTO MCTbITaHWSA

a) yXy[LeHne KauyecTB* yunum B pe3ynbTare M10XOr0 XpaHeHWs WM Hempasuib-
HolA (a/l.un(m;

) OTK/OHeHWe OT AOMYCTUMbIX MPesenos:

l} BHYTPEHHWX pa3mepoB TPY6KM aunatomeTpa.

2) 3a3opa mMexzay Tpy6Koi W mopLuHeMm.
3) Maccbl MOpLUHS,
4) pa3mepoB (opMmbl;
B) OTK/IOHEHWe OT YCTaHOBMEHHbIX CPefHell CKOpPOCTM U XapakTepa HarpeBaHus;

r) OTK/IOHEHWE OT TeXHWYECKUX Tpe6GoBaHU K MOAFOTOBKE MPOObI OTHOCWUTENBHO
MakKCUManbHOro pasmepa 4acTul, Yras WAM A7MHBI CTEPXHS Nocne TpamboBaHuWs.

4  AMNNAPATYPA, MATEPUAJbI N PEAKTUBbDI

41 dopma n BcnomoratenbHble NPUCNOCO6AeHNs (ANns M3roToBNe-
HWA NPECCOBAHHOrO0 YroNbHOI0 CTEP>XKHA) (PUCYHOK 2)

4.1.1 ®opma, NONNPOBaHHAsA BHYTPU

4.1.2 Kanmb6p.

4.1 3 HanpaBnswLias BbITaNKUBAKOLLErO YCTPOCTBA.

4.1.4 Hanpasnswoulas Tpybka.

4.1.5 TpUeMHUK.

4.1.6 BbITaNnK1BaKLLMIA NOPLLEHb.

MpumeyaHune-- MNpumeHseMbli Manpuan: (OPMbl, HampaBAAlOLWas BbiTal
KMBAKLLIET 0 yCTpOVICTBa, Hanpasnalouwaa pr6Ka N NPUEMHUK — TBEpAasn 6p0H3a

Bp. AXXMy 10—3—1.8no FOCT /8175-78,
Kanmép, BbITA/KMBAIOWMIA MOPLUEHb- - BaHafMeBas CTarb W CTarb Mapku 40X «o

IOCT 4543- .

4.2 dopma 1 BCnomoraTenbHble NPUCNOCOONEHMS (41s M3roTOBAe-
HWUS MPeccOBaHHOIO YroNbHOro CTEP>KHA (MpojonkeHune) (PUCYHOK 2a)

4.2.1 Hanpasndowas wraHra.

4.2.2 Tpambytowme WTUQTHI.

4.2.3 3arpysoyHas BOPOHKa.

4.2.4 TpamboBoyHas copma.

4 2.5 MNopfcTtaBka A4N1g Tpamb60oBoUYHOW hopMbl.

4.2.6 Hanpasnsawoowas nopwHA (Hanpasnfowas Tpambosky).

MpumMmeyaHue - MNpumeHsiemMblii MaTepuan, MOACTaBKa, Bopnvka — Trepaes
6poH3a mapkn bp.JIXKMy Ne -/1- 1.5 no FOCT /8175-78;

Tpambytowye WTnihTbl —BaHagMeBas CTasb.

4.3 YcTaHOBKa [NA W3rOTOBMIEHMA YrOMLHOIO CTEPXKHA  (Macca
Tpam6oBoyHoro rpysa 1700—1800 r); WM3roToBNSETCA U3 CTa/m MapKu
40X no FOCT 4543—71 (pucyHok 3).

4 31 CtanbHas »n1uta (0CHOBaHue).
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a — (hopMa: 6 — K*-1»Bp: * — KAoOPaB-TAIOWA* abIT ANANBACLLITO YCTPOIACTBA:
I —Hanpsnasowas Tpy6ka; A4 — BPSEMNNUX, € — MbiTantoebasusulil nopLueHs

PuUCyHOK 2 — ®opMa 1 BEO MeYarMbUbIC MPUCTIOCOB/IEHMA
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|flllﬂl'lp&pﬂﬂKI/ILLH[J, eTepxemb: 1 — tp*»»6 |0u|»« wTndThl (TAn A, ran B.
n C); 3 —n3rpyaoysas nopotia. lp— 410;)3/ %T»I/Iﬁ-ll ans qopmbl;
B —M»Nparn»*>1w A9 I'lOpLLIHﬂ

PucyHok 2a  ®opma 1 BCnomoratesibHble MprUcnocobneHns
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PucyHOK 3 — YcTaHOBKa A1 M3rorongebins
YrO/IbHOTO CTEPXKHA
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4.3.2 MopcTaBKa ANs Tpamb6oBOYHOI (DOPMbI.

4.3.3 Tpocuk gnameTpoM 5 mm, gnmHon 1500 mm.

4.3.4 HanpaBnsioLyee yCTpocTBO.

4.3.5 bnok.

4.3.G KoneHo.

4.3.7 CTepXHN (WTaHra) HanpaenslOLEro ycTpoicTaa.

4.3.8 CtanbHoii nayHxep (TpamB0BOYHbIN Fpy3).

4.4 MpucnocobneHne ANA BbITankMBaHUA  YroNbHOTO CTEPXKHS
Tpam60BOYHOI opMbl — Mpece, (PUCYHOK 4).

| —Tpy6Ka BTpas/AlOWero ycTpolictsa; 2 — hopma; 3 — Hanpasnstoee
yCTPOWCTBO; * — NblTandnaasBs NOPOHBbL; S— KOHel, BaxTa A

PucyHok 4 —lMpucnocobrieHke Ans BblTaAKUBaHWS YrofbHOro
CTePXKHA — npecc
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45 OvunatomeTp M AONONHWUTENbHbIe NPMCNOCO6-
neHmna
451 [dunnatomeTpuyeckas Tpybka v moplueHb (PUCYHOK 0)

[nnatomeTpuyeckyto TpybKy W3roToBAAIOT W3 XPOMOHUKENEBON
ctan (ctanb mapkm 17X18 H9 mnnu 14X14 112 no FOCT 5632—72).
UucToTa 06paboTKM BHyTpeHHeid nosepxHocTM Ra=0,32 MKM no
FOCT 2789—73 c nocnegytoweit noanposkoii. OcHoBaHWe TpPybkn 3a-

/| —TpybKe: 2 —30pTeKb
OcunoaBAnc npiutpcRo MAA WMKOBHYENO K AblyMXKakeMo A*f OKa-
KOCTW -fi0 TemnepaTtypbl 550*C

PucyHok 5— [lunatomeTpuyeckas Tpybka H nopLuenb
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BMHUMBAOT uUnn 3aBapusaloT (Ona obecneyeHUs repmMeTUYHOCTH).

MopweHb 13 XPOMOHUKENEBO cTanm (CTanb mapku /7X18H9 unu
14X14H2 no TOCT 5632—72). BepxHuii KOHeL, MOPLIHA CHAG>KEH rpu-
thenem Ana 3anncu M3MEHeHW BbICOTbI YrONbHOTO CTEPXKHA Ha Gapa-
6aHe MNu CTPENKoW, yKasblBatoleli NONO>KEeHNE MNOPLUHA OTHOCUTENLHO
WwKanbl Macca nopwHa gomkKHa 6biITb (150+5) r. 3a3op Me>Kay CTeH-
Kamy Tpyoku 1 NopLUHEM He A0MKeH npesbiwaTsb 0,24-0,05 MMm.

46 lpouyasa annapatypa

46.1 AnekTpnyeckasa nedb (PUCYHOK 6), cocTosAWasa W3 meTaniu-
yeckoro 6/10Ka, YCTONUYMBOrO K OKWC/IEHUIO W WMEIOLLEro Temnepatypy
nnaeneHus. B kauvecTBe matepuana MOXeT 6blTb UCMO/b30BaHa anto-
MUHVeBas 6poH3a unau naTyHb. MeTannnyeckuini 6N0K [OMKEH WUMETb
He MeHee [ByX OTBepcTuii gvametpom 15 mm. rny6uHoii 350 MM, B KO-
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TOpble BCTaBNATCA TPYOKW AWNaToMeTpa, K OAHO OTBEPCTME anameT-
pom 8 MM 1 rny6uHoit 320 MM. B KOTOpOe BCTaB/seTcs Npubop, u3me-
pAlOLWMIA TemnepaTypy. BNoK HarpeBaeTcs ¢ MOMOLLBIO U30/IMPOBAHHON
NpPoBOMIOYHOM 06MOTKK. CucTema ynpaBfeHWs MO3BOMSIET MOALEPXKM-
BaTb OOy CKOpPOCTb HarpeBaHus go 3BC/MuH (5°C/MUH) B guana-
30He Temneparyp 300—350°C.

KOHCTpyKUMSA neun fosmkHa obecneumBaTb OfMHaKOBble Temrepa-
TYpHbIE YCNOBUSA B TPyOKax AMNAaTOMETPa, MOMETEHHbIX H OTBEpCTMSA
B HOPMa/IbHOM MOJIOXEHUMN.

[ns npoBepky 3TOro neyb HarpeBatOT CO CKOPOCTbIO 5*C/MAH. Mpu
Temnepatype 0Kofio 450aC npoBepstOT YacTb TPyOKM AunatomeTpa,
MOMELLEHHYHO B Meyb W paBHyk 180 MM, cpaBHMBas MOKa3aHUS 06bly-
HOFO M KOHTPOSILHOrO TeMnepaTypHO-U3MepUTENbHbIX YCTPONCTB.

PacxoxgeHne mexay MOKa3aHUAMW  KOHTPONIbHOTO  Npubop3 u
cpefHeli TemnepaTypoid, MOKa3aHHOW O0ObIYHBIM  TeMMepaTypHO-nU3Me-
pUTENbHBLI?-? NPUGOPOM, HC AO/HKHO MPEBbILLATh:

+ 2 “C —B HWXHUX 120 MMm;

+5@ - ot 120 fo 180 mm.

MpoBepKy 3TUX YCNOBWIA NPOBOAAT HE pe>Ke OJHOrO pasa B Tpu Me-
caua. STy MPOBEPKY He CnefyeT CMeliMBaTb C NOCMeAyHLWen Kanmo-
poBkoli (4.7) TemmepaTypHO-U3MEpPUTENIbHOTO YCTPOIWCTBA; OHa Mpef-
nonaraeT M3MepeHWe TONbKO TeMmnepaTypHbIX W3MEHEHWA BLOMb
TpyoKMW.

Meub cnepyeT 06opyAoBaTb Perynvpyemoii LUKano A8 Kaxzoro
oteepcTus. LLkany npeanoyTUTeNbHO HAHOCUTL Ha 3epKase, Mo KoTo-
poMy MepeMeLlaeTcs yKasaTefbHasa cTpefika nopluHs. Lkana pfomkHa
ObITb AMHOA He MeHee 180 MM ¥ UMETb KannbpOBKY B MWUAIMMETpPaxX
UM MPOUEHTaxX CTaHAAPTHOM [ANMHbI YronbHOro ctepxHsa (60+0,25,
+0,5 mm).

Mpy Heo6xoAMMOCTM annapat MOXHO CHabAWTb aBTOMaTUYeCKUM
PErynsTOpOM HarpesaHWst W YCTPOWCTBOM [/ aBTOMATUYECKOii 3anu-
CWU KPUBOW.

Lnsa aToi uenn ucnonb3ylT Bpauwawumniics 6apabaH, ¢ 4acoBbiM
MeXaHW3MOM [N perucTpauuu BpeMeHW, 3a KOTOpoe MPOUCXOAUT W3-
MEHEHNE ANUHBbI YronbHOro cTep>kHs. CKOPOCTb BpalieHus 6GapabaHa
no nepudgepum 1 MM/MUH.

MO>KHO MCMONb30BaTh TalOKe Meyb (PUCYHOK 7). COCTOALYK U3
CTalbHOrO MONOFO LWAUHAPA BbicOTOW 400 MM. BHYTPEHHUM AuameT-
pom 80 MM. B gHO UMAMHApPA BMOHTMWpOBaHa TPybka A5 TepMO3eKT-
puuyeckoro TepMoMeTpa. LinnuHAp 3anofHAIOT CMeCcbld a30THOKUCAbIX
coneit (K.\'03u NaNOz) n cooTHoweHun 1:1. Meyb UMeeT 3anekTpocnu-
panb 1 usonauuio. Meyb JondkKHa o6ecneynmBaTb MOCTOSHHOE MOBbILLE-
Hue TemnepaTypbl, paBHoe 3—5°C B MUHYTYy B MHTepeane ot 300 fo
550 °C.

n
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f — T«pMo»nakTp«u*cknsd Tapmomarp: i —
Bc&tCToeia npoknagka: 8 — XNeKTPOCAKPr.-M..
4 —cMecb *a0NOKUC.WX <-0f«*: 5 —twmo-
toonsienonnbil MaTepkax H> KONOKHYCTOro
acbecta B “ gHNaTOXCTPKMeckaH Tpybka. ' —
rpBAyMpoaoyHas .akana

PucyHoK 7 — 3nekTpuyeckas n<'d
C XMMWUYECKM Hano/HUTENEM

4.6.2 TcmnepaTypHO M3MepUTENbHOE — YCTPOMCTBO,  COCTOALLEE M3
PTYTHOTO WAN XPOMENb-antOMON0 TEPMO3NEKTPUYECKOTO  TepMomeTpa
C ranbBaHOMeTpOM, TepMonapbl WM TepMOMETpa COMPOTWUBNEHUSA C
TOYHOCTbIO U3MepeHnst 40 | % v veHoi genenmns | X.

4.6.3 MpucnocobneHve AN YnCTKU

J2
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4.6.3.1 Csep/io AamMeTpoM OKO/0 7.8 MMm.

4.63.2 Pa3BepTka, COCTOAWAA W3 CTa/IbHOrO CTEPXKHA MONYKPYTr-
nomn dpoplvlbl AnameTpom 7,95 M.
46.33 LLleTouka M3 NaTyHHON MPOBOMAOKW AMaMeTpoM 8 MM H He-

CKOMbKO Gonee 8 MM.

O6wuTas gnnHa npucnocobneHns gns YicTkm — 400 M.

4.6.4 CnTa C MpOBOJIOYHON CeTKOW ¢ pa3mepoM siveek 0,2 n 0,1 mm.

4.6.5 Ha>kpauHas bymara

4.6.6 beHson no NOCT 5955—75

4.6.7 biopeTka unum nuneTka And cMaynBaHus npobbl AUCTUANUPO-
BaHHOIi BOAOI neped )OPMOBAHMEM YTONbHOTO CTEP>KHS.

47 Kannbposka npubopa

Mpubop KanubpyloT, cpaBHMBas TemnepaTypy B Tpybke aunarto-
meTpa (B KaX[OM OTBEpPCTMM) C TEMMepaTypoid, MOKa3biBaeMoi Temne-
paTypHO-U3MepUTENIbHbIM YCTPOWCTBOM B €0 HOPMa/lbHOM MONOXEHUN.

KannbpoBky npoBoAsAT Ha Tpebyemyt CKOpPOCTb HarpeeBaHus npu
MoMoLLM TepMonapbl (guamMeTp MNPOBOMIOKA  NPUOAU3NTENILHO  paBeH
0,6 MM); KOTOpas KacaeTcsi CTEHKM TPyOku Ha BbicoTe 30 MM OT AHa
TPYOKU. ITY BLICOTY YCTaHaBAMBAT C MOMOLLbI0 KEPAMUYECKOTFO LiU-
MHAPWYECKOTO poNuKa, AMaMeTp KOTOpPOro mnpubausuTensHo paBeH
AnamMeTpy YronbHOro CTEpP>KHS.

B npouecce ucnbiTaHWAa KOPPEKTUPYIOT MoKasaHusa TemrnepaTyp no
pasHoCTK, Noay4yaemoii BO BpeMs KannbpoBKu.

KoHTponb TemnepaTypbl MPOBOAAT NMpU  Ka>XKAOM OMNpefeneHnn B
0fHON M3 TPY6oK (6€3 YyroNbHOro CTEepPIKHS).

48 KOHTpONb wn3HOCAa AWNATOMETPUYECKUX Tpy-
60K M nopwHA

[ns KoHTpons n3Hoca TPy6KM H nopluHs nocne 100 onpeneneHuid,
MPOBefEeHHbIX B OAHON TPybKe, CpaBHMBAlOT pe3ynbTaTbl MOCMeAyto-
LWMX YeTbIpeX OMpeAeneHWin a 3Toil TpybKe C NOAy4YeHHbIMU H HOBOW
Tpy6Ke.

Ona 3Toll Lenn NpoBOAAT WCMbiTaHue 4YeTbipex NMpob yrneid ¢ pas-
JMYHBIMU AUNaTOMETPUYECKUMIN NOKa3aTeNsmu.

VcnblTaHne CTep>KHed, M3roTOBNEHHbIX N3 HABECOK OAHOW U TOl >Ke
aHaAMTNYeCKoii Npo6bl, NPOBOAAT B HOBOW M CTapoil TPyoKax.

M3HOC onpefensitoT Kak OTHOLUEHME pasHOCTU NokasaTeneii paclum-
peHus (gunaTauuu) B MPOLEHTax. NONYYEHHOro B CTapoi W HOBONA
Tpybkax, K «OTHOCUTENbHON [ANHE> YrofAbHOr0 CTEPXKHA B  HOBOW
Tpy6Ke.

OTHOCUTENbHYH AAUHY BbIpa>KaloT KaK OTHOLWEHUE [UHbI YroNb-
HOr0 CTEeP>KHA B KOHLie OMbiTa B HOBON TpybKe K ero nepsoHavanbHoOi
ANVHe.

3HayeHuns, NoMyyeHHble TakMM 06pa3oM Ha 4eTbipex npobax yrns,
YCpeaHsIoT.

13
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Ecnm nonyuyeHHoe cpegHee 3HaveHue (A) Ans YeTbipex npob yrns
6onee 3,5 %. HE3aBMCMMO OT 3HaKa CTapyt Tpy6Ky Bbi6pacbiBaloT (CM
MPUNOXEHWE), eCIN OHO He npeBblwaeT 3,5%. cTapyl TPYGKY MOXKHO
CMONb30BaTb ele Npu NpoBedeHUn 25 onpeaeneHnii, nocne 4ero Tpyoé-
Ky crefiyeT NpoBepuTb CHOBa (MPUMeEpbl BbIYUCAEHUU TMPUBELEHbLI B
MPUNO>KEHUN).

49 KOHTPOAb M3HOCa TPam6OBOYHOI (hOpMbl

W3HOC (hopMbl NEPUOANYECKN KOHTPOAMPYHOT Kannbpom:

)) Ha Hem OyayT BuAHbI [Ba LWTpMXa (pucku), (Hhopma CAULLKOM
Mana uee cnefyet 06paboTaTh pasBepTKOA WM 3aMEHUTD;

2) 6ypeTt BuaeH oavH WTpMX (pucka) — hopMa yLOBNETBOPUTESb-
Has;

3) He OyaeT BMAHO LUTPUXOB (pUCOK) — AnameTp OPMbl CAMLLKOM

60/bLLOIA, hopmMa U3HOCKUAACH, ee CrefyeT 3aMeHUTb HOBOA.

5 OTBOP M MNOArOTOBKA TPOBbI

51 Ot6op u nogrotoBka nabopatopHbix nNpob—no FOCT 10742.

LN HEeKOTOPbIX TUMOB KaMEHHbIX Yr/eld, O4YeHb YYBCTBUTE/bHBIX K
OKUCNEHWNIO, HEoBXO0AMMO COKpPaTWTb A0 MUHUMYMa KOHTaKT C BO3fy-
XOM 06Lein npobbl nocne ee CokpalieHws. Mo3-Tomy npobbl A8 MChbl-
TaHWs Nocne COKpalleHWs XpaHAT B aTMocepe a3oTa, CBOOGOLHOro OT
K1CNopoga, WnvM B CBEXENPOKUMAYEHHON Boge. B nocnegHem cnyuae
NPUroTOBAAKT NacTy W3 Yrns ¢ BOLOW W MOMELLAOT ee B Konby, KOTo-
pyto 3aTeM [0BepXYy HaMOMHAKT CBEXEMPOKNMNAYEHHOW BOAONA.

Heobxogumo cnegutb 3a Tem, 4ToObl OTO6paHHas npoba 6bina
NpeACTaBUTENbHOM.

Mpoxoasllee COOTHOLUEHME MEXAY Maccol WCMbITyeMOn npobbl u
MaKCUMasbHbIM pasMepoM 4acTuy, npeAcTaBneHo B Tabnuue 1

Tabnuua |

VBOMVEEHBI [PVED ST, A WVW%T@”%'P@'H

5 1000

4 50

3 20

2 100

15 50
5.2 MoaroToBKa aHaNMTUYECKON MNpo6bI

Ecnu yronb XpaHunu nog BOAOW, ero OT(hMNbTPOBLIBAOT Ha OTcCa-
CblBalOLEM (huAbTpe, pacnpefenstoT Ha (UAbTPoBa/bHOW Gymare K
OCTaBNAKT Npu Temnepatype He Bbile 40X . MOKa OH He CTaHET Cy-
XUM. HO He Gonee 2 u.

14
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M3menbyatoT yronb A0 pasMepa yactul, meHee 15 MM (unu meHee
1.6 mm). lMepemelunBatoT 1 oT6Mpato! yacTb Npobbl Maccoit 50—100 r.
Vi3menbyaloT 40 pa3mepa 4vacTul, NPOXOAALLMX Yepe3 CUTO C OTBep-
ctvem 0.16 mm. Onepauun un3MenbyeHUs  criefyeT  KOHTPOMPOBaTh,
YTo6bl MONYYNTb KaK MOXHO MeHbLUe Menoum (CM. npuMmevaHue).

[onyckaeTca Takxke crefyloliee MPUrOTOB/IEHNE aHaIMTWUYECKON
npo6b!:

N3 nabopaTOpHO Npobbl, NpUroToBneHHO no TOCT 10742—7! n
[OBEfleHHOW [0 BO3JYLIHO-CYXOro COCTOAHUA, MOcfe TLAaTeNnbHoro ne-
pemelwnMBaHus 6epyT Ha pas3Hoii rnyb6uHe HaBecky obuieit maccoit 150 r.
HaBecky npoceuBaloT nocnefjoBaTeNbHO Ha CUTax C pasMepom fveek
0.2 n 0,1 MmM. HagpelleTHbI NPOAYKT Ha cuTe ¢ pasmepom sdeek 0,2 MM
n3Menbyar T, oTcemsas YacTuubl 0.1—0.2 MM Ao Tex /top, noka macca
3TUX YacTwuy COCTaBuT He MeHee 40 % o06Leii macchl Bceit HaBeckn. Oc-
TaBlIMACA HA cuTe C pasmepoM fveilkn 0.2 MM HagpeleTHbIA NPOAYKT
“3MenbyalT 0 MONHOIo NPOXOXKAEHUA Yepes cuTo.

M3MenbYeHHbIA NPOAYKT COEAMHAOT C YacTuuamm meHee 0,1 mm u
pakuymnein 0,1—0.2 MM, TWaTeENbHO NEpPeMELINBAHIT U MOMeLaloT B CO-
Cyh C MpUTEPTOA Npo6KOM MAM KpbIWKOW, obecneunBatolleil Hage>K-
HYI0 FepMeTUYHOCTb.

Ecnun 30nbHOCTb yras Bbiwe 10%. To nepef u3menbyeHnem nabopa-
TOpHY0 npoby yrns ob6orawalT MeTOAOM PacCNoeHUd B  TAKeNbIX
YKUAKOCTAX B COOTBETCTBAU C npuno>kennem 1k FOCT 1186—69.

KoHueHTpaT ob6oraTuTenbHblX Gabpuk MM yCTaHOBOK, ANA KOTO-
pOro NpUHATA HOpMa 30AbHOCTM Bbiwe 10%. WCNbITHIBAOT MNpuU ero
(haKTMYeCKOI 30NbHOCT YN (CM. NpUMevaHue).

MoAroTOBKY aHanMTUYeCKoi Npobbl M3 nabopaToOpHON HEOOX0AMMO
BECTW HEMOCPeACTBEHHO MEepej UCMbITaHWEM, TaK Kak Yrofib € KpynHo-
CTb0 yacTul MeHee 0,2 MM JIETKO OKUCASETCS, YTO OKasblBaeT CUNbHOE
BANSIHUE HA PE3YNbTaT WCMbITaHus.

OnpegeneHne LOMKHO 6bITb NPOBEAEHO He MO3dXKe YeM yepe3 2 Y
nocne MpPUroTOBNEHWUA Npo6bl, ecnn npoba He XpaHWTCA B WHepTHOW
aTmocepe.

HekoTopble BWfbl Yriei, MeHee CKIOHHble K OKUCNEHWID, MOXKHO
aHanM3upoBaTh B TeueHne 1 CcyT nocne NPUroTOBAEHNUS NPOGbI.

MpunuycusHKr-a) CAMLKOM TOHKOE M3Me/lbYeHWe Yrns BAUSeT Ha pesynb-
TaT onpefeneHnsa. Mpoby u3MenbYaloT [0 MOMYYeHUA CefyHoLero CUMTOBOrO COC-
TaBa:

Yacrumbl. NPOXoAsLLVe Yepe3 OTBEPCTUE Pa3MepPoM:

0.2 mvm- 100%;

01 MM-85-70% ;

0,06 Mm —70--55 %;

6) Ecnn ucnbiTaHe npoBogaT o npobe yrns ¢ 30MbHOCThIO MManee 10 %. ro n*o
OTMeYaloT NPy OPOPMIEHNN Pe3y.ybTaTOB aHaIu3a.
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6 MPOBEAEHWE UCMbITAHWA

6.1 NMpuroTtoBneHne YronbHOro CTepxHsA

Lna npuroToBneHNs YronbHOro CTep>KHA oT6upaloT 10 r aHaMTu-
yeckoil npo6bl. [poby yBNAXHAWT ] CM3 AUCTUANMPOBAHHON BOAbl H
ObICTPO NepeMeLInBalOT B Yallke. C/IMLIKOM WMHTEHCUMBHOE MepemeLun-
BaHMe MOXET Bbl3BaTb TPYAHOCTW MPU yAaneHWn CTEPXKHA W3 (OpMbl.
Mo 3Toli MpuuMHe HEeobXoAWMMO, YTOObl NPUrOTOB/IEHWE YTO/ILHOTO
CTEPXXHS NPOBOAUNOCHL 6e3 nepepblBa.

$opmy MOMELLAOT Ha MOACTaBKY LUMPOKUM OTBEPCTUEM BBEPX WU
BCTaB/IAOT B HEe BOPOHKY. YBNa>KHeHHbI/i Yronb MOMeLialoT B BOPOH-
Ky W cnerka yTpamb6oBbIBaKOT €ro B (hOpMy MpW MOMOLLY MOPLUHS, He
nepesBuraH BOPOHKY.

Yronb B (hOpMYy HacbinaloT LIeCTb0 nopuuamu. [locne KadKAaon
nopumu B hopMy BCTaBNAT TPaM60BOYHbIA MOPLIEHb W HA €ero ronos-
Ky onyckatoT Tpam6oBKy-rpy3. Mocne ka>kAabIX 4BYX MOpLWA NPOM3BO-
[AT 3aMeHy TpaMb0BOYHOIO NOPLLHA Ha 6onee KOPOTKWIA.

Mepeps Ka>KAbIM OnMyckaHWem TpamOOoBKy-rpy3 nofHuMarT [0 yno-
pa. 3Ty npouegsypy MOBTOPAIOT TPU WM YeTbipe pas3a 4O HanoIHeHus
(hopMbl yTpaMbOBaHHLIM Yr/ieM [0 BepxHeli PacLUMpeHHOR uacTu

B cnyuyae 3aTpyaHeHU npu TpamboBKe WAWN BblTaNKNBaHWU CTEpPXK-
HAi MO>XHO YBENMYUTb KOAWYecTBO Ao06GaBnsiemMoil BOAbl, HO He 6onee
2 cv*,

UTo6bl yAaNnTb YrobHbIA CTEPXKEHb M3 (HOPMbI, CHUMAOT BOPOHKY
Y ygansooT NOACTaBKy, MOMELLAIOT HanpasfsloLlee NprucnocobieHve
BbITANIKMBATENA Y KOHLA (JOPMbl, COOTBETCTBYIOLENO MeHbLUEMY Aua-
MEeTpY CTepXHS. Y ApYyroro KoHua opmbl MOMeLLaoT TPyOKy Harnpas-
NAOLLEro NPMCNocobeHNs 1 NoMeLLalT B 3Ty TPYOKY npuemMHuK. 3a-
TeM B Hanpasfsloliee npucnocobnieHne BCTaBAAOT MOPLUEHb BblTan-
KVUBATENA. NOBOPOTOM PYKOATKM NPUBOAAT B ABUIKEHME BblTalkuBalo-
uiee npucrnocobnexune (npecc; H BbITa/IKNBAKOT YrO/bHbIA CTEPXKEHb K
NpYemMHUKyY (CM. NpuMevaHue).

BO3MO>XKHbI Tarke M Apyrne cnocobbl M3BNEYEHWNS YrOAbHOTO CTep-
>KHA. o6ecneynBarolme ero COXpaHHOCTb, Hanpumep UCNONb30BaHMe
packpbiBatoLeiics TpamboBOYHO (hOPMBI.

PerynupytoT gavHy ctepxkHa go (60+0,25) mm, B criyyae Heob6xo-
LMMOCTN 0Tpe3as TOSCTbIA KOHEL, TOHKUM /1e3BUEM.

Ecan npu nepsom onpedeneHun MakcumanbHoe paclivpeHune (au-
naTauwsa) npesblwaeT 300%. onpegeneHne nosTopsloT. [lpu 3Tom
YroNbHbIA CTEp>KeHb paspesaldT nononam (no 30 MM) U KaXKAyw no-
NNOBUHY WUCNbITbIBADT OT/AE/bHO. 3a pe3ynbTaT onpeaeneHna npuHnma-
10T cpefjHee apudMeTUYECKOe pe3ynbTaToB 4BYX ONpefeneHUi.

Mpumeya ke —EcAM MCNbITLIBAOT TWUM YIAs, KOTOPbIA TPYAHO yAansetcs

13 (OpMbl, PeKOMEHAYeTCH MOpLUeHb BbITaKUBaTeNs BPeMA OT BPEMEHW BbIHUMATb U
04NLLATb, OfHOBPEMEHHO OYMLLAA BHYTPEHHIO MOBEPXHOCTb (YOPMBbI.
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G2 OnpepeneHune pacwupeHnsa (gunartayuna)

6.21 B TpybKy gunatometpa OCTOPOXHO TONCTbIM KOHLOM BCTaB-
NAKT YroNbHbIA CTEPXEHb U NMOPLUHEM MEANIEHHO NPOTA/IKMBAIOT B HYX-
HOe MOoJI0XeHwe.

Tpy6Ky C COAEPXMMbIM NMOMELLAIOT B OAHOA U3 OTBEPCTUIA MeTanu-
Yeckoro 610Ka [UMNaTOMETPUYECKOW Meyun, NpeasapuTenbHO Harpes ee
o 330'X.

B vckmounTenbHbIX caydasx, ecnn J1 Huke 350(340) °C. 3arpysky
reyn cnefyeT oCyLecTBNATb, KOorga Temneparypa Ha 20X Huxke

Ecnm neub MMeeT HeCKONbKO nap OTBEPCTUA, a UCMblTaHWe NpoBo-
JAT B OfHOW nape, B OCTa/lbHble OTBEPCTUS CnefyeT MOMECTUTb MycTble
TPYOKU C MOPLUHAMM.

Ipuchenb, yKpenneHHblii Ha NOPLUHE, MAN CTPenKky-ykasaTenb npu-
KnagblsaloT K MUINNMETPOBOM bymare w NpuBOAAT B [BUXKEHME 4aco-
BO MeXaHu3M perncTpaunoHHoro 6apabaHa.

6.2.2 Mocne 3arpyskn TpyoOKy AunaToMeTpa BCTaBAAKOT B MNeyb U
OXWAAOT, MOKa CTPefika YyKasaTens MOPLUHA AOCTUTHET  MOJIOXKEHUs
paBHOBECWV Mepef PerynnpoBKOM HyNs Ha Wkane. TO NOMOXeHMe f0-
cTuraetcs npuban3nTensHO Yepes 5 MUH.

Mocne ycTaHOBKM TPyOKM B Neyb TemnepaTypa B Meunm HayuHaeT
nafgaTb, HarpeBaHue peryanpyloT TakMm 06pa3om, 4ToObl uepes
7—10 MuH 6bla JOCTUrHYTa HavanbHas TemnepaTypa, paBHas 330X.

Mpu poctmxkeHnn Temnepatypbl 340 X yBennuuMBaloT Temneparypy
MOMWHYTHO C MOCTOSIHHOM CKOPOCTbIO, AOMYCKas OTK/OHeHWe He Gonee
+3% OT yCTaHOB/IEHHOW CKOPOCTW MOBbLILLEHUA TemmnepaTypbl 3a M-
TUMWUHYTHbIA Nepuog (CM. nmpumeyaHue).

B TedyeHMe KaXAblX 5 MUH NaGopaHT [OMKEH pPerynmposaTb CKO-
POCTb HarpeBaHWsl, YTOGbl CKOPPEKTUPOBaTb /1H060E OTK/IOHEHWe, 3a-
MeUYeHHOe B MPEALIECTBYIOLMNIA Mepuod, C Leblo NPeaoTBpalleHns Ha-
KOMMEHNS OLLNBOK.

Ecnu KpvBasi He 3anucbiBaeTCcs aBTOMATWYECKW, OTMEYAloT BpPEMS,
MONIOXKEHWE MOPLUHS W TemnepaTypy uepe3 UHTepBaibl He Gonee 5X.
B AnanasoHe KpUTWYECKUX TeMnepaTyp Ans onpeaeneHus TouHoil dop-
Mbl KPUWBOIA CrieyeT HaHeCTU AOCTAaTOYHOE KO/IMYECTBO TOYEK.

Mocne OOCTMXKEHUA MaKCUManbHOro paclumpeHuna HarpesaHWe npo-
A0/DKaKT B leueHne ewe 5 MuWH, 3aTem HarpeeaHne npekpawarwT n
NopLeHb HEMEASIEHHO yaanAakT BO n3bexaHune ero 3aCTpeBaHNA. |_||I)O-
BOAAT NOBTOPHOE WUCMbITaHUE.

MpumeyaHne — YKasaHHblii gonyck (3 % OT YKa3aHHOr0 YHe.HUKHU» TeM-
nepaTypbl H Te4eHWe NATUMWHYTHOTO Nepuoja) TPYAHO AOCTVXKWM, ecnin B nokasa-
HUA Npubopa, MPUMEHSAEMOIO j.ih LYTPCHUM U MHEparypbl, Hafo MMMAHTb MOMPaBKu

H1 ]*C 8 vino cnyvae pekOMeHAyeTcsi LOMyCK, paBHbii —|[°C  <a NATUMWHYTHbI
nepuog.
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6.3 OumcTka TPYy6KM M NOPLWHA

McnbiTaHna cnegyet NpOBOANUTL MPU TLATENIbHO OYULLEHHBIX MOPLL-
He u Tpy6ke amnatomeTtpa. Cnocobbl O4MCTKM MpuBedeHbl B 6.3.1,
6.3.2.

6.3.1 OuncTka TpyoKm

[po6aT nonyxokc A CBEP/IOM yAanfiloT ero W BOSMOXKHO 0O/bLUeM
Konuyectee. 3aTtem TPy6Ky HamoAHAIOT CbipbiM GEH30/10M UM APYTUM
COOTBETCTBYHOLLMM PacTBOPUTENIEM W OCTaB/AKOT Ha HECKO/IbKO Yacos.
MONHOCTBIO OUULLAKOT Pa3BepTKOM, cief» 3a TeM, UTOObl Ha AHE W CTeH-
Kax He OCTanocCb TBepAblX YacTul,. HenocpefcTBeHHO nepes UCNbITaHu-
€M OKOHYaTe/IbHO OUMLLAIOT LLETOYKOW U3 NaTYHHOW NPOBOIOKY.

6.3.2 OuncTKa NOpLUHA

MopLueHb BMEeCTe C OCHOBAHWMEM OYMLLAIOT OYeHb TOHKON HaXpdau-
HO Gymaroii, cnefs 3a TeM, YTOObl He 3aKPYrnUTb Kpasi, U NPOBEPSOT
CKOJIbXXEHWE MOpPLLUHA B TPyOKe

7 OBPABOTKA PE3Y/IbTATOB

BblUMCNAOT M3MEHeHWe [/MHbI B MPOLEHTaxX OT WCXOAHOM  ANNHBI
Yro/IbHOr0 CTEPXKHSA.

711 a— oKaTue (KOHTpakuuio) B MpoueHTax BbIYUCASIOT N0
thopmyne

a= 100.

roe L, - - NepBoHa4YanbHOe NONrX>keHne NOpWHA OTHOCMTENBHO LIKa-
Nbl. MM;
1.2 — NON0>KEeHNEe MNoplwHA OTHOCUTENBHO LWKanbl MNOCNeE C>KaTuA,
MM;
L —nepBoHaYanbHasa ANnHa YronbHOro CTEP>KHA, MM.
Pe3y/bTaT C)XaTusi OKPYT/IAOT 10 LENOr0 YMcna.

7 1-2 b—pacwupenne (gu.raTauui) B NpoLeHTax BbIYUCAAT Mo
thopmyne

roe L, - - nepBoHavanbHOe MOMO>KEHWe MOPLIHA OTHOCUTENbHO  LUKa-
Nbl. MM;
L - nepBOHay4anbHas AANHA YrONbHOTO CTEPXKHS, MM;
L'2 —nono>keHne MOPLIHS OTHOCUTENLHO LWKanbl Mocne pacluupe-
HUS. MM.
Pe3ynbTaT pacliMpeHns OKpyrisioT 40 LEenoro ynucna.
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7.1.3 [AunaTOMeTpUYECKMWe rMoKasaTenu OonpefensaioT napannenbHo
Ha ABYX OLHOBPEMEHHO MOArOTOBAEHHbIX YTONbHbIX CTEPIKHAX U3 0f-
HO 1 TOI YKe aHaNNTN4eCcKoi Npoobl.

7.1.4 3a pesynbTaT onpeje.leHUs NPUHUMAKT cpejHee apumeTm-
Yeckoe pe3ynbTaTOB ABYX MNapanienbHblXx OnNpeAeneHnin B npegenax
A0NYyCKaeMbIX PACXO>KAEHWIA.

8 TOYHOCTb OMPEAENEHNA

JonyckaeMble pacxoXKeHusi MeXkay pesynbTaTamu LBYX onpepene-
HUN He JOMKHbI NPeBbILATb YKasaHHbIX B Tabnuue 2.

Tabnasa 2
M»*C*LI*bI0-A0rYCTHOE PaCXOXIeHVe Me
A pyT X T 1P?1 s il

meAMCaM*He idiiiitui

Ceovocts BocnpovsHaamocTs
Ounataumna
(b) | o(l+-Eg-).
rae b— MakcumanbHoe paclumpeHuve, %
KoHTpakums
(0) <+ 19Mn>> | OG+W e

rge a — MakcuMmabHoe okatve. %

81 CxopnmMocCThb

PacxoxfeHns Mexay pesynbTaTaMu OnpefeneHwii, NpoBedeHHbIX B
pasHoe Bpems B OAHOW fabopaTtopuu, OAHWM NabOpPaHTOM Ha OfHOM
1 TOM >Xe npubope, Ha OfHOW aHaNUTUYecKoW Mpobe, He LOMKHbI Npe-
BblLLATb 3HAYEHWI, YKa3aHHbIX B Tabnuue 2.

8.2 Bocnpon3soanMOCTb.

Pacxo>KeHus Me>KAy pesynbTaTamu onpegeneHuil, NpoBefeHHbIX B
ABYX PasnuuHbIX NabopaTopuax Ha NpeAcTaBUTENbHbIX HABeCKax, B3Si-
ThbIX N3 TO >Ke Npobbl, HE JOMKHbI NPEBbILATbL 3HAYEHUN, YKa3aHHbIX
B Tabnuue 2.

9 TMPOTOKON MCMbITAHNA

MMpOTOKON UCMbITAHUA [OMKEH COAEepXKaTb CreAylolime AaHHble:

a) 6blna nu npoba, nNofBeprHyTas MchbiTaHUO, 06paboTaHa B CO-
OTBETCTBUM C pasg. 5;

6) 6bina nu npoba, NoABeprHyTas MCNbITaHuio, oboralieHa B COOT-
BETCTBUM C pa3g. 4;

e}
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B) CKOPOCTb Harpesa;

r) KPUBYK W3MEHeHWA [AIMHbI B MNPOLEHTaX, W 3aBUCHMOCTU OT
TemnepaTtypbl M0 CTaHAAPTHON OTHOCWTENbHOW LWKane, Ha KOTOPOW
10°C no ropToOHTaNbHOH LWKane paBHbl 5% N0 BePTMKaNbHOW LIKane;

L) CKOppeKTMpOBaHHbIe TeMnepatypbl ti , tn. tm , OKpyr/ieHHble ¢
TOYHOCTbIO 0 5°C;

€) 3HayeHWe KOHTpakuuu (a) B MPOLEHTax, OKPYr/ieHHoe [0 Lesno-
ro uncna;

X) 3HayeHue gunataumm (&) B NPOLEHTaX, OKPYT/IEHHOE;

[0 Liefloro yncna — npu oTpuLaTtensHon gunarauum,

C TOYHOCTbK [0 5% — npu nonoXxutensHoW avnatauun o 100%
BK/HOUNTENBHO,

C TOYHOCTbIO A0 10%- npu MONOXKWTENbHOW AnnaTauuy  CBblLe
100%.
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MPUNOXEHNE

KOHTPOJ/Ib USBHOCA ANNATOMETPUYECKNX TPYBEOK

Mocne 100 onpefeneHnii, NPOBEAEHHbIX B OAHON TPYOKe, MPOBO3AT elle YeTbipe
onpefienieHns ¢ Mool TPy6KOM. PesynbTaTbl 3anvcbiBaloT CreAytowyM 06pasom:

Ecnmn 0 — paclumpeHwe 1 cTapoii Tpybke, bn — paclumpeHne B HOBOI TPYOKe, TO
BbIYNCNAIOT OTHOLLEHWE

v b,-bn

Torga, cenn cpedHee 3HadeHue (X) Ans deTbipex npo6 yrneid (Hesasucumo OT
3Haka) bonee 3A cTapylo Tpy6Ky CUMTAIOT HEMPUrOAHOW

MPUMEPBI BbIYNCNEHNA N3HOCA TPYBKW

Mpumvep 1
PasBeeTb
[podb! lasi
%’16‘3 bk \ r pacLLVpeRta prg]m%, %
Al 100 ns3 -13 —6,1
B2 13 17 —4 -3.4
c3 61 50 2 U3
D4 45 55 -10 —6,4

CpepHee 3HayeHne X"=——3,6 %.

CnepoBatefibHO, TPy6Ky, ObIBLIYIO B YNOTPE6GAeHUN, CredyeT CuATaTb HeMpThl
rOfHOM.

Mpumep 2

i K= ve s R

i & % 2 08
V7 100 117 —8 —37
He 40 4 —4 -2.8

CpepHee 3Haverne Y —1,8 % .
CnefioEatonbito, ’py6..1. ObiBlWas b ynotpebneHnun, MOs-'i NpumMeHATLCA ewle ana 96
onpeerneHniA, NOUN” «e»0 «@ CH'H.A HEOGXO0AMMO NPOBEPUB.
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KntoueBble CflOBa: YrAM KameHHble; MeTOZ OMNpeAeneHus; AWNaToMeT-
puueckve nokasatenu; npnoop OgHbepa-ApHy
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