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HecoGmoaeHne crangapra npecaeayercs no 3akKOHY

Yactp 1. BO3AENCTBHE U3JIYUYEHUA

1. OBJIACTb PACNIPOCTPAHEHUA

B Hacrosmem craHpapre WHPOKO UPeACTaBJEHBl NMPobjaeMbl, CB-
3aHHBIE C OUEHKOW BJAHAHUS UOHHUHDPVYIOUIETO H3JYUEHHH Ha 3JeK-
TPOU3OJAUUOHHEIE MaTepuaJbl BceXx THNOB. (CTaHAapr sABJAAETCA
PYKOBOLACTBOM IO JA03UMETPHYECKOM TEepMHHOJOTHH, MeTolaMm OIlIpe-

JeJeHnusl 39KCIIO3HIIMOHHOH M MNOIVIOIEeHHOH [A03bl, a TakKe MeTOdaM
pacuera NOTJIOULEHHOU AO03bI.

Pazaea 1. IPOBJEMDBI, CBA3AHHDBIE .C OLLEHKOMH

PAAUALLUOHHON CTOHKOCTHU 3JEKTPOHU3OJAULHUOHHDbIX
MATEPHAJIOB

2. UBMEHEHHWS, BbIBBAHHbDIE PAOAUALLHEH

XOTSl pas3jHyHbie THIBl H3JAYUYEeHHs ACHCTBVIOT HA BCIIECTBO TO-
PAa3HOMY, NEePBHUYHBIM [POLECCOM SABJASETCHA NPOIECC BO3ZHHKHOBEHHA
HOHOB H 3JIEKTPHUECKH BO30YKAEHHOTO COCTOSIHHSA MOJIEKYJ, UYTO, B
CBOI0 ouepelb, INPHBOAUT K 006pa3oBaHHIO CBOOOJHBLIX paaHKaJoOB.
[Tocaeayomue XHMHUECKHe H3MEHEHUH  HOKAa3biBalOT  Pe3YyJbTaThl
B3aUMOJACHCTBHA H3JYUYEHHH C BELIECTBOM MaTepHaJja.

H3nanue odunuansHoe [lepeneuatka mocnpemena

© WspateancTBo cTaHgapros, 1938
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C. 2 TOCT 27602—88 (M3K 544.1—77)

2.1, IlocTossiHbe H3IMEHEeHUS

[locTosunble sddexTel, 00ycjgOBJeHHbIe XHMHYECKOH peakiyued,
H3MEIAIOTCA B 3aBMCHMOCTH OT IOINIOIIEHHOH JO3EI M B HEKOTODHIX
CUTyaUHAX 3dBUCAT OT MOWIHOCTH A03BI. Hacto 3TH 3DPeKTB 3a-
BICAT KaK OT VCJAOBHIT OKPVIKAKUWEH cpedbl, TaK ¥ OT MEXaHHUECKHUX
HaTPy30K, BO3NCHCTBVIOUIMX Ha Marepdana BO BpeMs obJaydeHus, B
pe3ysabTate yXyaulaloTcd MEXaHH4YeCKye CBOHCTBA, 4YTO 4YacTO (O-
IIPOBOXKAAETCS 3HAYHTEJILHBIMII H3MEHEHHSMI  JIEKTPHYECKHX

CBOHUCTB.
2.1.1. lng  GoapmigHCTBA  3JEKTPOTEXHHUECKHX  NpHMEHeHU

BIOJHE BO3MOXKHO, YTO VXYAUIEHHE MeXaHHYECKHX CBOHCTB OVJIEeT oc-
HOBHBIM KpHTe€pueM AJs OLEHKH PajUallMOHHON CcTOUKOCTH. OIHako
H3MeHeHus 120 uJM AM3JeKTPHYeCKOH NPOHULAEMOCTH (Hanpumep,
B PE30HAHCHOH cxeMe) MOryT OLITb OYEHL CEPbE3HHIMU.

22. BpeMennuse H3MEHEHHUH

Bpemennrle Bausinug o6JayueHuss ONpeAeNsioTCs, NpeXJe Bcero,
H3MEHEHHAMHU 3JICKTPHYECKHX CBOHCTB, TAKHX KaK HaBeJleHHAas npo-
BOAUMOCTb KAaK BO BpeMs OOJyueHHs, Tak H CIYCTs HEKOTOpOe BpeMd
nocsie uero. Otn 3((EKTH, NPEXAEe BCErO, 3aBHCIAT OT MOUIHOCTH
003bl 00JIyUeHUS.

2.2.1. IlpoBonumocTs NpH NOCTOSAHHOM TOKe, XoTopass Hab.wo-
paeTrcsa BO BpeMma oO0JyyeHHs, CBA3aHa, NO-BHAHMOMY, ¢ MOOHABHBEIMH
JEKTPOHAMH, KOTOphLIe TEHEPUPYIOTCHA B pesyabratre o0JydYenud.
CToHKOCTb 3d(ekTa B TeyeHHE MJIHTEJIBHOIO BPEMEHH INOcae 06ay-
UeHHS1 OODACHSIeTCcH COAEDPKAHHEM  3JEKTPOHOB, 00pasymINxXcg B
pe3yJbTaTe OOnyueHHs, KOTOpPHE€ BO BpeMsa oOO0JyuyeHHS  yJaBju-
BAIOTCSI B Y4aCTKaX C HH3KOH NOTeHUHaJbHOH 3Heprued. OHH wMen-
JEHHO BBIXOIAT Y3 CBOMX MOTEHUHUAJBHBEIX HAM H PEeKOMOHHHPYIOT C
NPOTHBONOJCKHGO 3aPAKEHHBIMH KATHOHAMH.

3. OULEHKA 1OJiA U3NAYYHEHUWA

g9 oprannyeckux CcoeaHHEHHH MOIVIOLleHHAsi J03a SBJfercs
HapaMeTPOM IIepBOCTENEHHOrQ 3HAadeHHd, TakK KakK 3QQEeKTh  OT
paauaiuy, Habnalopaouuecs B TaKUX MaTepuasax, B OOJbUIHHCTBe
C/1y4a8eB NPONOPUMOHANBHE HOIVIOMEHHOH sHeprud. OJHAKO 3KcHepH-
MEHTaNMbHO OoObiuyo ObiBaeT yjao0Hee H3MepATh IMJIOTHOCTH IMOTOKA
SHEPrUH NOJS H3Jy4YeHHs], N0 KOTOPOM MOXHO PacCHHTaTb NOrJIOIieH-
HYIO A03Yy. HJas uzsjayueHUHd pasAHYHLIX THNIOB IGJ€ H3JIY4EHHH ONHCH-
BacTed NC-pasliomy.

[Tosre zapsizkenHBlX 4YacCTHL HJM HEHTpOHHOE NoJje OOLIYHO Xapax-
TCPH3YETCH MOINHOCTBIO ITOTOKA, T. €. KOJIMUYCCTBOM  YAaCTHL, Hpo-
XOASUWIUX UCPe3 eJIHHULY IJIOINAJ H IIOj1eDEeUHOro cedyelnsd 3a €QHHHUY
BDEMEHU.

B tex caydagx, xoraa sicprus 4acTii, MMeeT pa3Hble 3HadeHud,
TpeOyeTCA JAOnoJgHHTeJbHas uHQOpMAauHs, Kacawuascd CHeKTpa
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FOCT 27602—88 (M2K 544.1—77) C. 3

3HEePTUH yacTHU. AHaAJOTHYHBIM 00pasoM MOXKHO ONHCAThb N0Jie 3J€k-
TPOMArHUTHOI'C H3JIVUEHHSH C IIOMOUIBIO TVIOTHOCTH (DOTOHHOIC IOTO! 4
H pacnpejesieHus sHeprud. OZHAKO [JJd PEHTreHOBCKHX H raMMa-
Jyuei Inosie OOBIUHO xapakrepuayerca 3d@eKToOM HOHM3aUHUH BO3-
ayxa. Has stoin wenn JCRU pana KoJauuyecTBeHHOe oOnpejieseHie
«3KCIO3ULIHUY», B3SB 34 €JUHUIY HU3MEePEeHUSsT PEeHTredH (cM. nm. 6.2 H
11.2).

3.1. Bo Bcex cayuasix XapakTepUCTHKYy pPaJAHALMOHHOTO IOJS H3-
TYYEHHUSd HAMO AdaTh TAKUM 00pasoM, 4UTOObL MOIKHO OBLJIO IIPOH3BECTH
pacuyer IOJIYYEHHOM J03bl IpH INOMELIeHHH Joboro MmartrepunaJna B
naHHoe noJse. HeoO6XoauMO YCTAHOBUTE CTaAHIAPTHEIE METOALI H3MeE-
peHUsA XapaKTepPHCTHL. pPaAUAIMOHHBIX I[10J1ed, BO3JAeHCTBHE KOTOPHIX
IOJYKHBl MCHOBITLIBAThL 2JIEKTPOUIOJISAIMOHHEIE MaTepuaJnnl. Pasa. 2
OTBeyaeT 3TOoMYy TpeOOBAaHHIO U SIBJASIETCH CBOEOOPa3HLIM  llePeuHeM
pajlallOHHBIX AO3UMETPUUECKHX METOJOB € COOTBETCTBYIOIIMMH
CChIJTKAMH.

4 OUHEHKA NMOIJOHIEHHOW AO0O3kE U MOUIHOCTH
HOTJIOUMEHHON [ O3bl

B nacrosiiee BpeMa yCOBEpIIEHCTBOBAHbl METOAbB OIEHKH, II03-
BOJIIIBLUINE MOJIYYaTh [AaHHBIE J[AJSA pacyera IMOIVIOUWEHHOU J03H H
MOIULHOCTH HOTVIOIEHHOM JO03B O0JYy4YeHHdA, nyTeM OUEHKH ¢ Tno-
MOUIbI0O TAKHMX JETEKTOPOB, KaK HOHH3AUUGHHBEIE LaMepE, KaJOpPH-
METPBLI U XUMHUYECKHe JO3UMETPHI.

B paszn. 2 npuBenesnl HalexXHbie H YVIOOHBIE METOAbl TaKHX H3-
MCPEHHH, a B pasia. 3 couepzKaTrcs JaHHbie, BKJ/AKUAs 3aBUCHAIIHE OT
SHEPTHH (PAKTOPBI, KOTOPbIe HCNOJBL3VIOTCH NpH pacueraXx. OAHAKC B
pa3/l. 3 paccMarpuBaeTcs ToJbKo (GOTOHHOe H3JyueHHe, llpupona
BO3JeHCTBUA, 00yCcaoBJIeHHAd HeHTpOHaMHu ¢ 3Heprueil Menee 1 MsB.
pa3JuuyHa. boablnas yacrte sHEprun nepengaercsd B AaHHOM cJjayuae B
BUJe YIOPYroro pacceHBalus H IlepeHoca 3apafoB H He HMEeT OT-
HOLIEHHST K BO3/ACHCTBHIO (POTOHHON paJHaliUM.

5. UCIIBITATEJIBHBIE METOAbI OUEHKY PAAUALLMOHHOMN
CTOHMKOCTH

O.1. [TloctogHHBe 3dbPexrTH

Ilesq cTaHAapTH3alUH  HCOLITATENbHBIX  METOJAOB — CO3JaHHE
e/ JMHOOOpa3HbBIX METONOB, KOTOpPHle CJAEAYeT HCI0Jb30BaTh IIpH OIpe-
JICJIEHHH OTHOCHTEJbHOM pPaJUHAIMOHHOH CTOHKOCTH  2JIEKTPOH3O0JIS-
IIMOHHBIX MaTepHnaJsioB. Pabouuit HHOEKC MoxXeT ObITh MCXaHUUECKHH
I (MAH) 3JeKTPHYECKHH B 3aBUCHMOCTH OT OCHOBHOH (PVHKIUH MarTe-
plaja IPH €ro HCNOJb30BaHUMU.

5.1.1 Merodet ucnetranutl 1 obpasyel

B nyoauxanupy M3IK 216 roBopurcsi caenytomee: «/as ypoJe-
TBODHUTEJBHON PalbOThl  3JeKTPOH3CJALHOHHBIE MaTepHanbl  J0AX-
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C. 4 TOCT 2760288 (M3K 544 1—77)

Hbl 006JafaTh HEOOXOAHMBIM CcOUYeTaHHEeM (HHU3HYECKHX, XHMHUYECKHX

H JUIEKTPUYECKHUX CBOHCTB, 4 3TH CBOMCTBA /J0JI3KHBI OBITH Xapah-
TEePHBL MJA KaXAOro HOPUMEHEeNHs, A KaxXKJAO0ro BHIA H30.IALHH>.
Takum oOpazom, Hampumep, AJsT NOJHITHASHA H3MEPeHHsI ero Mexa-
HUYECKUX M 3JEKTPUUECKUX CBOHCTB HaA JIHCTOBHIX o0pasiax AOJXKHBI
OBITH ROCTATOYHBIMM, YTOOBI 0OXapaxkTePu3oBaTh H3MEHeH!d, 06ycC-
JIOBJIEHHble U3JAVUEHHEM, B TO BPEM$ KaK AJdS CJAOHCTBHIX TPYO HEOO-
XOAHMBI JpyrUe METOJABbl MCOBITAHUH. Huis 3MaaupoBaHHHIX TPOBOLOB
B KadecTBe YIOBJ/IETBOPUTEJbHBLIX METOJI0B OUEHKH MOIyT OBbITb NPO-
BeJ€Hbpl MCNBITAHUS HA HM3rHO Ha onpaBke, HCTHPAHHE H NPOOOH

CKPYUEHHOH TiapHl.

5.1.2. Ycaosua oxpyrcarouieit cpedot

Kak yxaswiBajsioch Bhle, H pafouass Temliepatypa (BO BpeMs H
nocie obayuenusi), H atMocdepa (0COOEHHO KHCJOPOA BO3AYXa U
BJ1ara) MOTYT 3HAUMUTCJbLHO TNOBAHATL Ha 3PPeKT, NoJyyaeMbll OT
NEeHCTBHS palduaund. MMmerorcs ykaszaHusd Ha TO, UTO HA pal3Hble Male-
pHUAJbl TeMIlepaTypa OKa3biBaeT pa3JiHuHOe BO3JeHCTBHEe: OAHM MaTe-
pHAJNBI NOABEPKEHBI YCKOPEHHOMY CTapeHulo, ApYyrie HMewT OoJee
BbICOKYIO CTOHMKOCTb K CTapeHHI0 B ONpeleJIeHHOM JUamnasoHe TeMIlle-
paryp. Temueparypa aBASeTCSA TakiKe BAXKHBIM (PAKTOPOM B IIPHCYT-
CTBUU KHCJOPOAA;, NPU JOCTATOUHO BLICOKOH TeMIepaType NOMHUMO
PalHallMOHHOIO OKHCJASHHS IPOHCXOAAT HOpPMAaJbHbIE TIPOHECCHhl Tep-
MHYECKOr0 OKHCJEeHHA., AHTHOKCHAAHTBI, KOTOPHIE OOBLUHO T100aBJSAIOT
B H3OJSAUHIO AJA YMEHbIUGHHS OKHCJEHHs, MOIyT, HO-BHAIIMOMY,

TepsTb CBOIO AKTUBHOCTbH lpH paxwosinze. [losrovy Bomnpoc o coB-
ME@CTHOM  pPACCMOTPEHHH HarpeBOCTOHKOCTH H CTOHKOCTH K H3Jyue-
HUIO aKTyalleH TakK e, KaK ¥ TOoJOXKeHHs, BulABUHYTbie B [ly6auka-

nan MOK 216.
Kucjiopog moxxer OKasbniBaTb OOJblliee BO3JAEHCTBHE IIPH  HH3-

KOH A03& MOUIHOCTH, YeM IIpH BBICOKOH, TakK KakK Yy Hero Oyzer
6oabllie BpeMeHH Aaa Aupdy3un. TakuM o6pa3oM, MOXKeT CJAYUUThCSH
TaK, 4TO HpH OOAYYEHHH HEKOTOPBIX MaTepuaJoB HA OTKPBITOM BO3-
Ayxe OynyT Hab/oaaTbCsd OOJbLIKE PA3JHUYMS B PE3YJAbTAaTaX MEXK1Y
KpaTKOBPEMEHHBbIM OO0JIy4yeHHeM JO030H BLICOKOH MOWHOCTY H AJH-
TeJbHBIM 00JiyueHueM A030H HU3KOW MOUIHOCTH, YTO H 1OATBEPIKAACT-

1 NPAKTHKOH.

5.1.3. [Tocaepaduayuonrosie appesTol

B HexoTOpHIX OpPraHHYeCKHX [OoJUMepax MOryt HaOJAWAATLCH
nocjaepaavaliodHble 30 @exkTs, 00yCa0oBJeHHbIe pPa3HbIMU  NPHUH-
HAMH, HalpHMep [IOCTEeNEeHHBIM pAaCHaAOM o©CcTAaTOYHBIX CBOOOAHBIX
paaukanos. Ha nonoOBble siBjeHHS HEOOXoaMMO JAeaaTh NONPaBKY B
JI0O0H OLleHOUHOI MeTOoAHKe. TaM, rae Bo BpeMsa OOJYYEHHHA HCIIHI-
TAHUS TIPOBOAMTHL HEJb3sl, MX HEOOXOLUMO NPOBOIHIL 4YEpPe3 HHTCP-
BaJibl, 3aperucTPHPOBAHHBIC MNocje o0JyqeHHs, o0ecineyuBasg Xna-
HeHue 00pa3loB B CTAHAAPTHOH aTMocdpepe n1abopaToOPHH.

5.2. Bpemenune 3hdexThl
4



FOCT 27602—88 (M3K 544.1—77) C. 5

VisaMepenue HaBeAeHHOH HPOBOJUMOCTH JO€J0 JOBOJBHO TOHKOE,
TaK KaK (OTO3JEKTPOHBl U KOMIITOHOBCKHE 3JIEKTPOHBI B MaTepHaJe
3JEKTPOJAOB OYAYT CTPEMHTHCA HCKAa3HTb HaBEACHHBIM TOK B CaMHX
oOpasyax. MoHHBI TOox 3a cyeT HMOHH3UPOBAHHOH aTMOC(epb TakKe
Oyner cinocoO6CTBOBAThH HOABJEHHI OLIHMOOK NPH H3MEPCHHAX, eC/IH
He MPUHATh Mep K HX ucKJjwoueHuwo. Heobxoaumo cdopmyauposarthb
SKCIEDHMEHTAJbHBIE METOJbl, KOTOPHIE, OCTaBasiCb CPABHHTEJbHO
NMPOCTBIMH, HCKJUAIT OOJNbIUUHCTBO OMIHOOK U3MEPEHHH.

5.2 1. briio paspaboraHo W OnNyOGJUKOBAHO HECKOJBKO CHOCODOB,
KOTOpble MO3BOJSIT H30exaTh BakKyyMHPOBaHHA B H3MEPHUTEJbHOH
AYyerke, MOUCKOB CAMBIX JYUYLIHX 3JEKTPOAHLIX MaTepHaJlOB M KOH-
durypauuii obpasna, pasjHyHbie METOAbl C HAEHTHYHHIMH 0Opas-
IHAMH LOJKHBI ObiTh TIULATEJABHO OILEHEHbl A0 TOIr'o, KaAK MOXHO OyjeTr

NPeNJOKUTL KOHKPETHBIE PEeKOMEH1aluH.
0.2 2. 1locne uyeTkoro ompelesieHUusi OOJbIIMHCTBA IPAKTHYECKHX

METOMAOB HEOOXOJAHUMO YCTAHOBUTb KPUTEPHH UYBCTBHUTEJLHOCTH K H3-
AVUeHHUIO Y 100HO NOJBL30BATHCS NPOCTOH BEJHUHHOH, TAKOH KaK Ha-
BeleHHasy NPOBOAMMOCTL (0;) Ha eQHHHLY MOIWHOCTH J03bl, HJH
0./0p — OTHOUIeHHe K TEeMHOBOH MNpPOBOAUMOCTH (0p), H3MEepeHHbie B
TEX K€ CaAMBIX SKCHEePHUMEHTAJbHBIX VCJIOBUAX (noJe, TeMneparypa,
OKpyXxKawulas cpela H T.1.).

02 3. OnelT nokasaJ, uTO HaBeldeHHast MNPOBOAHMOCTb OOBLIYHO
ObIBaeT npe COBceM NPONOPUHOHAJIbHA HOIVIOWEHHOH MOUIHOCTH A03b

(o6o3HaueHa D), a uaMeHsieTcss B OTHOIUeHUH D% rae a MeHblle elu-
Huibl. OTciona 4yBCTBUTEJIbHOCTh K H3JAYYEHHIO MOXKHO IIPEACTABHUTD

BHjle 3aBHCUMOCTU o,=KD¢ Jiag Toro, urobm onpegenuts K u a,
Tpebyercs, 1o MeHblied Mepe, ABa H3MepeRrus. lajibHeHllHe OCT0K-
HEHHS BO3HHKAWT H3 TOoro ¢daxra, uro K U a Takxe 3aBUCAT OT
HHTErpaJbHOH J03bl, NOrJIOIEHHOH 00pa3suoM.

Painen 2 PYKOBOACTBO NO HO3IUMETPHUYECKHUM METOJIAM,
CBSI3AHHBIM C JIEKTPOMATHUTHDBIM U3JIYYEHHEM

6. BBOOLHAS YACTDb

0 1. Kak ykazaHo B pasa 1 Hacrosdmero craHzapra, JOJAA TOrO
4YTOObLl CPABHHBAThH BJIUAHHA PAa3JUYHBIX BUAOB 00JydeHHST Ha CBOH-
CTBAa pA3JHYHBLIX 3JCKTPOH3OJALUMOHHBIX MaTepuaJioB, He0O0X0JHuMO
OIIpeAeJUTh J03y, MNOrJouiaeMylo Mmartepuanom PasHele MaTepHaJibl,
NOABEP>KEHHBIE BO3AEHCTBHID OJHOTO H TOTrO :Ke IoToKa (HOTOHOB HJH
YaCTHI, MOLYT INOMICIaTh pa3JUuYHBIE KOJHUYECTBA 3HEPTHH.

6.2. IlockosbKy HemocpeACTBeHHBIE H3MeDeHHS J03Bl, IOTJIOUIEH-
HOH MaTepHaJioM, OOBLIUHO HEBO3MOXKHBI, H3MePSIOT MJIH CTeleHb BO3-
LEUCTBUA, WJIH TOrJoHlaeMyl0 MOIIHOCTb J03bI B CTAHAAPTHOM MarTe-
pruajge (TakoM KakK BO3AVX), 3aTeM H3MeDeHHs NepeBOAAT B NO-

0



C. 6 TOCT 27602—88 (M3K 544.1—77)

MJIOIEEHHYIO J03y B o0pasie MeToAaMH, ONICAHHLIMH B CJjAEAVIOLIEM
pasjeJe.

6.3. Irenosuuusg X asAdercs oTHolleHueM d x dm, rie dQ —
abcosmoTHass BeauuwiiHa oOWlero 3apsga HOHOB  OAHOrO  3HAakKa,
HMEIOLNXCH B BO3AyXe, NPHA YCJAOBHH, YTO BCE€ 3JIEKTPOHBI (OTPHILA-
TeJbHble U NOJOXKHUTeJNbHbIE), OCBOOOKIEHHBIE (OTOHaAMH B 3Je-
MeHTe o0beMa BOo3AyxXa C Maccoil dm, No/THOCThIO 3aTOPMazKHBAIOTCH
B BO3AYAC,

X 49

dm

&

3a eAHHUNY 3KCHO3UIHA TNPHHAT peHrreH (R); ero omnpenc/cHue
pavo B 1. 11.2.

7. ABCOJIIOTHOLIE METOI bi

AGCONMIOTHBIE METOAbl AAKT BO3MOKHOCTh ONPEAEJHTL IKCIO3U-
HHOHHYIO HJAY IONJIOWEHHYI0O J03y I[IpH MOMOIIH (PH3HYECKHUX H3Me-
PEHUH, He 3aBUCHLIMX OT Kaaubposxi npubopa B H3BECTHOM IHOJie
H3JyUeHHd. ITO OMNpe/lesieHHe He I0APa3yMeBAeT TOYHOCTH abCoJIor-
HOTO MeTO/a; Ha OCHOBE pPe3yJbTaToB H3YUEHHA H3MEPUTEJbHBIX Me-
TOAOB H OCHOBHBIX pedKIUHW, BBI3BAHHBLIX H3JAyUelleM, co3Janbl TPH
aGCOMIOTHBIX METO/1a, KOTOpbie JerJi B OCHOBY MNEPBUUHBIX JAO3UMET-
DHUYECKHX CTAHAADTOB. DTH METOALI, Kak [PaBHJ/O, He HCHOJbL3YIOTCH
B HCCJAEAOBAHUAX paJHMalUHOHHBIX 3(O(QEeKTOB, HO OHH jip/Bedelbl B
HALMOHAJIBHBIX U MeXIYHAapOoAHbIX cTaHAaprax U IIpPCAHA3HAUYEHHB!
A5t KaJHuOPOBKH HMCTOYHUKOB H3JAyyeHHH. HJsi (QPOTOHHLIX HCTOYHH-
KOB TOUYHOCTL KalXuOPOBKH HaXoaurcs B Hpenenax 2—3%.

7.1. Monuzauuonnas xKamMepa cO CBOOOJHBIM BO3AYXOM  HC-
NOMb3yeTCsl HCKAIOYHTEJNbHO AN HM3MepeHHs 3KCIO3HLHM X, T. e.
Kamepa CJAYXKHT JUISl H3MepeHHs  BeJHYHHB 3apsiga dQ, o6-
paszoBaBuierocst B BO3AyXe€, H Maccbl K Macce dm BO3AYXd, B KOTO-
pOM OCBOOOKAEHBI HOHH3UDPYIOIILHE 3JeKTPOHBI.

7.2. Pe3oHatopHasg HOHH3aUHOHHAasT KaMepa SsBJIJgEeTCA  HHIWKA-
TOPOM H3JIYUEHUS, KOTOPBIH MOXKET HCNOJIb30BaTbCA IAJs1 H3MEPEHHHA
3KCITO3HUHOHHON J03bl, Ha OCHOBe yero Mo2KHO pacCyHTaThb I10IJIOUIEH-

HYIO 703y, ecJgHu BeaHurHa D) He Oyjaer CJHIUKOM BBICOKOH M €CJH
6yAYT oDeclieueHbl YCJOBHMA 3JeKTPOHHOro paBHoBecHd. Ecan kamepa
HCNOJb3VeTCA JJid H3IMEDEHHs! IOTVIOUeHHOH [J03bl B ONpeAeJIEHHOU
cpede, TO AJd 3TOU CPebl neobxoaumMo nogodpath KakKk COOTBETCT-
BYIOILYME CTE€HKH, Tax U ras. [lusa onpele/leHHOr0 THIIA H3JAYYeHUSd
nogbupaloT MartepHa/j ABYX BHIOB, €cJjid IOMJIOUIEHHE 3TOr0 H3Jyue-
HUSL IIPHBOJMT K TeM 2Ke IUIOTHOCTAM IIOTOKa H 3HEpreTHYeCKoMY
pacnpeae/]enHio BTOPHUHBIX HOHM3HDYIOUHX YacTHIL Kak B OJHOH
cpelie, Tak U B IDYrou.

7.3. ApyruMu Metogamiu, MpejHa3HayeHHLIMH AAs OnpeaeneHHd
NOLJOLIEHHOH J03B, KOTOPhie MOr'yT HCIOJAb30BATbCss B KAYeCTBE

6
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HaJEKHBIX CTAHAAPTHBIX METOAO0B [AJS NPOBEAEHHS CPABHEHHS MEXK TV
pa3JHUYHBIMU J1a00PATOPHSIMH, SBJSIOTCH KaJOPHMETPHUECKUH MeTo1
X MeTOoJ XHMHYECKOH peaklWH, MOCJAeIHUH HABJASETCA BTOPHYHBIM
METOLOM.

7.3.1. Kanopumerpuueckue cHCTEMbI AEHCTBYIOT Ha OCHOBE 3HE)D-
FUHU, OOTJVIOIUEHHOH OT [OJS H3JAYVUYEHHsI, B KOTOPOM OHH HaXOMSITCH;
3Ta 3HEPrus CoXpaHsgeTcs A0 TexX Iop, MOKA OHA He IepeiijaeT B Tell-
JOBYI0O 3Hepruio. Koanuectso 3Toro Temsa OULEHHBAeTCsd  HaMepe-
HUEM MNOBLILICHHHA TeMIepaTypbl CHCTeMbl. TenJoeMKOCTb CHCTeVibl
Kaaubpyercss 3JIGKTPHUUECKH INYTEM MH3MEDEHUS KOJIHYeCTBa  IIOCT) -
Nammen 3JeKTPHUYECKOH 3Hepruu, TpeOVywolleicd A [OJy4YeHHd
TOIO K€ BO3paciaHHd TeMiepaTyphbl, YTO ¥ B pe3V/bTaTe UIJYULHHA.
B HekoTopniX cucremax OblJl OTMEYeH Iepexo/l IHePTUU H3JYUeHY
B XUMHUYECKYIO, CO3JaIOIIUH HAUOOJIbIINE OTKJOHEHHs, JJd VCTpPaHC-
HUSA KOTOPBIX MOXKHO cJAesaTb COOTBETCTBYyOHIMe 1mnonpasku. 1lo-
CKO.TbKY IMNpeBpalleHue NOINVIOMIEHHOU SHEPruH U3JAVUEHHA B TEIIO-
BYIO yCTaHABJHBAET CHCTEMY, KOTOPasi H3MeDdAeT BLII€JCHHe 2JHEe -
M TIOUTH HE3aBHCHVO OT KOJHYEeCTBA paiHauull, nhaJOopHUMETpHUYEC-
Kag cucreMa npelacrasnager cobou adCOAIOTHBIH METO, MO KOTOPOMY
Ka,JHOpOBulibl APYIHEe CTAHIAPTHHIC METOAN

§. BTOPHUYHDBIE METObI

KpoMe mnepBHULBIX CTAaHJAAPTHLIX METOAOB, €CTh APYrHe METO1b,
KOTOpble cTajdn WHPOKO NPHUMEHATbCA KaK BTOPHUHbIE. MeToabl o:-
HOBaHBl Ha OOJbIIOM pazHOOOpa3uu NOOAAIOIIINCA  HU3MEPEHHIO
XUMHUUYECKHX pPCaKUHW H.JIM NpeBpallleHUd 2HepruH, cooduiaeMou HaH-
HOMY MaTephaJy KakK pe3yJbTaT BO3AEUCTBHUSA IMOJA HU3JIydeHUs. b
TeX CJAVYasix, Korja TpeOOBaHHS K TOYHOCTH H3MEPEHHH  HEeBRTHKII,
BTOPDUUYHBIE METOJILI UMEIOT OlpeesieHHEIe IIPEHMYILECTBa

3.1. JJo3uMeTpuss XHMHUYECKHX IIPEBPAUIEHUH OCHOBAHA Ha TOMV
INPUHLKIE, 4TO II0cJIie OOJIVUEHHsT UMEIOT MeCTO OKUC/AeHHE U peax-
IIMY BOCCTAHOBJIEHHSI B CTeNeHH, TMNpsSIMO MPONOPIHOHANBHOH  II0-
rjomeHHoin po3e  PeppocyabdartHbld  METOT C HCOOJb30BAHHCM
nosumerpa Ppuke sBASETCH UIHPOKO PACIPOCTPAHEHHBIM U HaunobO-
Jiee HajAexKHbiM. boJgplioe 3naueHne HUMEIOT JApyrue CHCTeMBbl, IIO-
CKOJIbKY OHH INO3BOJIAIOT PACLIHPHTh pPaMKH (Cppocyab@aTHOro Me-
toga. HauboJsiee moje3HblM H HaAeXHBIM METOTOM H3 3THX CHCTEM

ABJASETCH HePHEeBOCYAb(PATHLIH METOM.

9. TABYJIUPOBAHUE METOINOB AJisi USMEPEHUS
MHOTJAOLEHHON JO3bl

B ra6auile npuiaoxkeHHs A mnpuBeleH HENOJHBIH nepedeHs abdCo-
JIOTHBIX M BTOPHUYHBIX METOJAOB C HEKOTOPBIMH OCHOBHBIMH XapakTe-

DHCTHKAaMH, TaKUMH, HanpuMep, Kak:
7
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THII H3MEpPeHHs (NOIJIOULEeHHAs [A03a MJAH MOUIHOCTb IOTJIOLIeH-
HOH JAO3bI);

JHANa30H IOIVIOUIEHHbIX JA03 WJH MOUIHOCTHU INOrJONIeHHOH MAO3BI:
BJHUSHHE YHEPIHHU H3JYVUEHUS;

BJIUSAHHE TEMIIePaTyPhl;
HaOJIOAeHH s, NPeACTaABASIOLINEG NpPaKTHUECKHH HHTepec.

9.1. Tak kKak n03UMeTpHs H3JYUEHHSA IIOKa elle SBJASAeTCs 00-
JJACTbI0 AaKTHBHBIX HCCJEAOBAHUH, B NAHHBIA CTaHIAapT HEBO3MOXHO
ObIJIO BKJIOUHTL BCe pa3paboTaHHble MeTOAB. TOYHO TakzKe B CTaH-
JlapTe He INPHBEAEHHl BCe€ HHCTPYKUHU, HEOOXOAUMBIE AJIsA IIpoBeje-
Hifl JO3HMETPHYECKHX H3IMEPEHHHU INPH IOMOILULM KaKoro-HuOyab U3
OlIMCAHHBIX MeTOA0B. B mnepeueHb, B OCHOBHOM, BKJIIOUEHBI METOJbI,
NPHHSATBIE KaK HaHMOHAJbHBIMH, TaK U MEXAVHAPOLHBIMM CTaHAap-
TaMH; B IepeuHe TakzKe VYKasaHhl JAHaNa3oHbl, IDPHHATHIE B Ha-
cTodllee BpeMsi. DI'pyAHOCTH, MNPUCYUIHEe [JO3UMETPHH NPH BBHICOKHX
NOIJIOIEHHBLIX A03aX HJAU BBICOKHX MOIIHOCTHX HOIVIOUMIEHHBIX A03 —
OObLIYHOE sBJEHHEe NpU OOJYUCHHHU 3IJIEKTPOU3OJANHOHHBIX MaTepHa-
JIOB, BO3HHKAKT H3 BO3MOXKHBIX DaAHAUHOHHBIX 3(PPEeKTOB HJH 10-
BpeXKAEHHUH JeTajsedl MA03UMeTPOB (HampHuMep, TMOBPEXIEHHE H3OJIA-
LHH HMOHH3AUUMOHHEIX KaMmep). CrnennanbHble MeTOAbl HCINBITAHHUS
MOTYT INMOHaZoO0UTbCA BO H30€XKAaHHUE NOAOOHBIX OCJOXKHEHHH.

Paszgen 3. PACUET NOIJOIMEHHONW J103bl OT PEHTTEHOBCKOTO
H TAMMA-U3JIYYEHUH

10. ILEJIb

10.1. Hacrogamuit cranmapTt ycTaHaBJHBaeT MeTOJ pacueTra Io-
rMOUIeHHONM MaTepHaJoM J03bl Ha OCHOBe JaHHBIX TIOJNS PEeHT-
FCHOBCKOI0 M raMMa-H3JiyueHHil H KOMIIO3HMIHOHHOI'O CoCTaBa Mare-
puaja. Ha ocHOBe BeJUUYHHBLl NOIVIOWLEHHOH 03kl AJs1 OAHOr0 Mare-
prHajga MOXKHO paccyuTaTh MOIVIOUIEHHYIO 403y AJd APYyroro mare-
pHaJa, NMoJABEPrHYTOro BO3JEIICTBHIO TOrO XKe CaMOro IoJsi Hu3Jjyue-
Husg. Mertoauka orpaHHYHBAeTCs 'HCIOJB3OBAHUEM TIOJEH  3JIEKTPO-
MATCHHUTHOTO H3/y4yeHHus B auanasoHe ot 0,1 no 3 M»3B.

11. BEJUYUHDI U3JIYYEHUN U EJUWHULDbI

11 1. Dkcnosunug aBagerca Mepoil Noas H3JAyYEHHUS, BO3JLEHCT-
BHIO KOTOPOro TNOJABEPKEH MaTepuaJj, B TO BpeMs kakK MNOIVIOLIEHHAd
71033 — 3TO Mepa 3HepruH, cOOOILIEeHHOH MaTepHuaJy, NOJABEPKEHHOMY
obayuenunio [losaToMy mnorgolleHHas A03a sBJSICTCST OCHOBHBIM Tapa-
METPOM s OLEHKH BO3JeHCTBHS H3JydeHus Ha marepuaj. s Toro
qTOOLI Jerdye W3MepuTb J[03Y, MOIVIOILEHHYI0 MaTepHajioM, Heob-

XOAMMO JOCTHTHYTb PABHOBECHS 3aPsIKEHHBIX YaCTHIL (CM. IPHJIOKE-
nue B).

8
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11.2. DKcno3uuus onpenelisieTcs TOJAbKO AJ4 N0JeH PEeHTreHCECKO-

. . de
ro M ramMa-uajayuyeHuH. EQnHuunel 3KCNO3HIHH (Xz—-_) SABJISTC TCS

dm
peatred (P); 1P=258X10-* Ka/kr. PeHTred B LH(pPOBOM OTHulle-
HUY HAEHTUYEH CTAapOH eJHHHIE, I10J KOTOPOIl IIOHHMaAaJach ,103a, IpH
kotopo#t B 0,001293 r roszayxa o6pa3yrTCcsd HOHLI ¢ CyMMapHBIM 3aps-
JOM B OJHY 3JE€KTPOCTATHUECKYIO €NUHHLIY KOJHYECTBA 3JEKTPHYECT-
Ba KaxJioro 3Haka.

Tagkum 06pa3oM, 3KCHO3HIUS ONHCHIBAET BJIMSIHHE IOJSI 3J€hTPO-
MarHUTHOTO H3JyYeHHSI Ha BEUIeCTBO INOCPEACTBOM HOHHU3AUHUH, KOTO-
DVIO cO3JaeT H3AyuYeHHe B BO3AYXe — CTAHAAPTHOM KOHTPOJLHOM
MartepuaJge. HMcnonb3oBaHHe TepMHHA <«IKCNO3ULHA» OQHIHAJIBHO He
OLlJIO pacnpocTpaHeHo A0 0DO3HAYEHHS BO3JAEUCTBHUA CO CTOPOUHE]
Nojied H3JYUeHUMW APYLHX THUIIOB, OTCHOAA HENpPaBHJbHOE e€ro HC-
[I0JIb30BAHHE B JAPYrHUX CAyUYasiXx IOMHMO 3JeKTPOMATHHTHOI'O H3Jayue-
HudA. [10CKOJbKY 3KCHO3ULKSA NPUMEHUMMA JHUlb K 3JehTPOMATHUTHOMY
U3JYYEHHIO, HEOOXOAUMO HCIONb30BaTh JApPYrue  BeJHUYHHBI, UYTOOL
MOZKHO ObLJIO OHHCATh YCJOBHUS, B KOTOPbLIX HNPOHUCXOAUT o0OJyueHue
yacTunamya. Kax JJis HEUTPOHHOIO, TaK M JAJs 3JeKTPOHHOro obJjyuye-
HHS ONUCAHHE IIOJS HOHH3auHuu OOBIYHO JAE€TCA I[OCPEeACTBOM KOJH-
gecTBa YAaCTULL U HX HEPLHU.

11.3. lloraowennaa a03a BbIpaxaeTcss MNOCPEACTBOM  3HEPIHH,
coobuieHHod oOJyyaeMoMy Martepuany, HE3aBHCUMO OT IHPHDPOIH
HOHU3ALHOHHOIO IOJA.

[TormowenHas aosa D -— 3710 OTHoueHUue dy K dm, rae d.— cpel-

HAA 3HEprus, cooldliaeMas HOHUIHPYIOUIHM HU3JyUeHUEM BelIeCTBY B
JeMeHTe o6beMa, a dm — Mmacca BellecTBa B 3TOM  3JEMEHTe
oObeMa.

IlostoMy eanHOH eAuHUILI OyIeT AOCTATOUHO AJiS BCeX THIIOB H3-
JyueHHus. Jta eanHuua — pafa; 1 paax=10-2 [L:k/kr.

JLxk/xkr — eqununa CH.

Ilockoabky B mnpHBeAeHHOM OIpeAejeHHH He yKa3blBaercs IO-
rJIOLLAIOINHKA MaTepyaJ, TO eIHHHUA paa MOXKeT HPpHMeHATLCS JHUb
CO CCBIJIKOH Ha omnpelAeJieHHBIH MarepuaJ. lloraowmenHasas po3a, BHI-
paXKeHHasi B pajiax, OlpenejasieTcd KOMNO3HUHMOHHBIM COCTaBOM 006-
JyyaeMoro mMartepuana.

IloaToMy 1ipn 06JAyuYeHNH B TOM K€ CaMOM pajHalUOHHOM II0Jie

pa3JIHYHbIe MaTepHaJ bl OOBIYHO IIOJYYEIOT pas/iHuHble TNOrJOIIEHHBIE
JO3Hl.

12. PACYET NOTJIOWEHHON NO3bi HA OCHOBE U3MEPEHHUN
3KCNO3ULHUHU (3KCNO3UILMOHHON A03bl)

12.1. ObayueHHe 3J€KTPOH3OJSAUHOHHBIX MAaTepHaJioB (POTOHHLIM
H3J'yYeHHeM IpH 3Heprud meHee 3 M»sB yacro XapakTepH30BaJocCh
9KCIIO3HIHEeH, H3MepdgeMoil B cBOOOJAHOM BO3AyXe BMecTo oOpasua.

2—2141 9
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[TockoabKy norviolleHHast A03a CTaJa OCHOBHOM AV CPABHCHHS 3d-
(QEKTOB OT pas3JHYHbBIX BHIAOB HOHH3HPVIOWMIHX M3JIYYEHHH, CTAJ0 He-
00X0ZUMO TPOBOAHTH OUEHKY MOIVIOUIeHHOH H03bl B MaTepHaJe, NOA-
BEPXKEHHOM OO0JyUYeHHIO. DKCIO3ULHUS, H3MEePEeHHass B CBOBOALHOM BO3-
AyXe BMecTo oOpasita, MoxKeT OLITh HCIOJb30BaHa KaK IIPOMEXYTOU-
Hasg uudopMallus, KOTOpAsT HO3BOJAET IPOU3BECTH pacyeT NOIJIOHIEH-
HOH J03bl. Huxe npuseneHsl GopMyJbl, KOTOPbiE CJEAYET HCIOJAb30-
BaTb NpH pacuere. B taba. 1 u 2 npuseyiedsl nudpoBbie AaHHbIE.

12.2. B Tta6n. | npuBegeHbl 3HaueHus f; (morJolleHHas 71034 B
paj, Ha €JHHUIY 3KCIO3UIUH B pPEHTreHax) AJS 3JSHepPruu (OTOHOB
mexkay 0,1 u 3,0 MaB ngs nepeyuciaeHHBIX 3JEeMEHTOB (CM. B [pH-
AoxeHun C OTK/JOHEHHS OT 3HauYeHHH [;). 3HaweHusa f; 6yayT cnpa-
BeJJIUBHIMH JIHIUb B VCJOBHUSIX PABHOBECHSI 3apsKeHHBIX uYacTHl (CM.
npuyioxenue B).

12.3. llornomennyio Ao3y Ha €QUHHUIY 3KCHO3HLHMH MJd JIoOoro
MaTepHaJa C H3BeCTHBIM KOMIO3HIHOHHBIM COCTaBOM MOXKHO pac-
CYUTATh, NOJAb3YACh METONAHKOU, NPUBEACHHOH HUXKe.

12.3.1. Onpepeante A0J10 MacChl JIEMEHTOB B MaTepHaJe.

12.3.2. U3 Taba. 1| noayunTh 3HadeHHd [; IJA 3JIEMEHTOB B Ma-

TepHaJe a4 JAaHHOU 3HepruH POTOHOB.
12.3.3. IlogcTtaBuTh 3TH 3HAYEHHS U COOTBETCTBVIOIHE HOJH MAac-

CHl B CJeAyIollee ypaBHeHHE AJA [m

fm=§£1 alfn

riae [n — OTHOLUIEHHE IOTJIOINEHHOH JO3blI K 3KCHNO3IHIHOHHOI B Mare-
puaJe, paa/P;
Q, — JOJIT MacChl 2JIEMEHTAa B MaTEPHAJE;
[, — HOTJIOlI@HHAasT JA03a Ha eQUHHNY JIKCIO3HUHOHHONW J03H
NJIsl 3JIEMeHTa.

12.3.4. lass noayueHHs TNOTrJIOIMIEHHCOH MaTepHaJoM J03bl 3Haue-
HHE, IIOJYYeHHOe MJIS [m, CAEAYEeT YMHOXKHUTb HAa 3KCIIO3HIHIO B PEHT-
reHax (TIOJYUEHHYIO B pe3yJbTaTe e€e H3MepeHHsi). Takum o0pasom,
D,=X-In

12.4. TIpeanosoxxkuM, Hanpumep, uTo TpedyeTcs INPOU3IBECTH pac-
gyeT NOIJIOLeHHOH pzo3bl nogaurerpadropstuiacHosoit (IITAPI) mniaek-
Ko#i, coorBercrBylomen obayyenuio 10° P ¢oromamu ¢ 3Hepruei
] M5B, npnueM 3Kcno3ulust onpenessjach ¢ HUCIOAb30BAHHEM BO3-
JYLIIHOH HOHHU3AUMOHHOH KaMephl ¢ TOJIIMHOH CTEHOK, TapaHTH-
PYIOLIIEH «paBHOBeCHe 3apsiKeHHHX uacTuny. Cebika B TPHJIOZKE-
auy B (eMm. m. B 1.2) ykasbniBaeT Ha HEOOXOAMMOCTb HCHOJAb30BAHHS
MOTrMOTHTeNsA (CTEeHKHM Kamepnl) toamuHon 0,50 cM H3 Marepuana c
[IOTHOCTBLIO JeKTpoHOB mnopsmka 3,3 X 10%% a/cM?® uan 0,22 cM mare-
pHaJMa ¢ IJIOTHOCTbIO 3JekTpoHoB 7,6 X 10%% s/cM?, wam  cooTBeTCT-
BYIOIIMX COYETAHUW TOJIUIUHBI ¥ IJIOTHOCTH AJA NOJNYYEHHUsT 3IKBH-

BaJIEHTHOI'O pe3yJbTarTa.
10
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12.4.1. Iloaunterpadpropatuaen (I[IT®D) wumMeeT 3SMIHPHUECKYIO
dbopmyay (CFq), (He npuHHMAsg BO BHUMAHHE KOHIOB I1lellH, He-
HaCBILEHHOCTE U NpHMecH), oTclojga AoaH Macchl € u F cocTasiagioT
coorBercTBeHHo (,24 u 0,76.

124.2. B ta6a. 1 naswm f.=0,866 pan/P u fr=0,822 pan/P nas
¢otoHOB ¢ 3Hepryeii 1 MsB. 3t nokaszaresun JexaT B mnpeaesax
+10,5%.

12.4.3. ITogcTaBuB 3TH 3HAUEHWSA B VpaBHEHHE, TOJAVUHM: fopa=
= (0,24 X 0,866) + (0,76 0,822) = 0,83 pan/P. Ilosromy oOayuenne
105 P pgaer norJgoileHHyio A03y B 3ToM Matepuaje 0,83X10° paa.

12.4.4. [Iaga pas3auuHLIX OpPraHUYECKHUX COCAUHEHUU, NOIBEpIKEeH-
HBIX 00JyuycHHIO (OTOHAMH ¢ 3Hepruel B jguana3oHe Mexay 0,0 nu

1,5 MsB, ypaBneHHe B m. 12.3.3 Moxer ObiITb NPHOJHNKEHHO TIpel-
CTaBJIEHO CJeayioluM o0pasoMm:

£ =085 2,~0,05 ar—0,04 ac,—0,03 a, +0,87.

12.5. B raba. 2 npeacrasaeHb pe3yJabTaThl pacyeTOB AJISI He-

KOTOPBIX 4acCTO HCMOJb3VEMBIX MaTepPHaJIOB NPH YPOBHE 3HePTHH (do-
TOHOB nopsgaka 1 n 0,1 MsB.

i3. PACHET NOFJAOMEHHON AO03bl B OAHOM MATEPHAIJLE
HA OCHOBE NOTIJOUMEHHOHA O03bl B APYIrOM MATEPHAJIE

13.1. Jauunle Tabj. 1 MOXKHO Takxe HCIIOJb30BaTh JIJf1 CPaBHe-
HHSI NOIJIOIIEeHHOM A03bl B Pa3/JHUYHOU cpele 0Oe3 CCBhJIKH Ha 3KCIIO3H-
IIHIO NIPpY YCJOBHY, UTO TIOCJCAHAS NOAAEPKUBACTCH NOCTOSSHHOH. W3
ypaBHeHHa (2) npuaoxkenus C BHIHO, UTO IIPU TNOCTOSSHHOH OJHOH M
Toft K€ 3KCNO3HUHKH OTHOILIEHHEe MeXNY [; AJs KaKHX-TO JABYX THIIOB
CPpeabl PaBHAETCH OTHOLICHHIO MEXIY HX MaCCOBBLIMH  KO3(D(PUIHEH-
TaMy NOrJoleHuss aneprun (wln/Q)m, oTciona ciaeayer, 4To JaHHOE OT-
HOLUGHHUE DPABHACTCST OTHOINEHHIO MEXKAY MOTJOLIeHHBIMH ao3ami. [lpH
NPUMEHEHUY XUMHUYECKOH JAO3HMETPUH H3MEepEHHble XUMHUeCKHC H3Me-
HeHUsi MOXHO HEINOCPEINCTBEHHO MepeBecTH B NOTJVIOULEHHYK J03y B
paaax. HMcnoaw3ysi oTHolleHKne MeXAY MNoKa3aTedsIMH [, MOXHO
MPOU3BECTH pacCueT INOMIOUIEHHOW J03bl B JiIOOOM MaTepliaJe Ha ocC-
HOBe HOTJOLIEHHOM J03bl B XHMHYECKOM /0O3UMETpe, KOrja H3BEeCTHa
SHEPrust POTOHOB (B Ipelenax rpasgull, o003HaYCHHBIX B 1. 14).

13 2. Haapumep, ecau U3MepHUTb NMOTAOLIEHHYIO A03Y B AO3WMETPE
®Opuke (cM. npuraoxkenue A), owa cocraBut 5,0X10° pasg B Teuenue
I y oOayuenusa B obJayuatene “Ygo M nmorpedyercss onpeaesauTh Io-
TJIOIEHHYIO 03y B o0pasiie nOIM3THIEHA B TOM XKe caMoM o0Jyya-
TeJAC B TeyerHe | Y, TO pacyeT HNPOH3BOAAT CJAEAVIOUIUM 00pa3oM.

13.2.1. Jlosumerp dPpuxe umeer MacccoBoe pacnpeneaenne H, O
u S nopsaaka O,11; 0,88 u 0,013 coorBercTBEeHHO. IMOupudecxas Hop-

Myaa nas noaustuneHa 6viaer (CHs), a maccoBag gong C u H co-
ctaBjisser coorBercrBeHHo 0,86 u 0,14,

11
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13.22. N3 tabn. | [p=172, [0=0,869, fs=0,869 u {;=0,866 nas
sHeprun goronos 1,0 MaB.
- 13.2.3. TloncraBuB 3Tu 3HaueHud B ypaBHeHHe (3) NpPHIOKEHHSA
C, HOJYYUM cJeayIolee:

Fen,=(0,860,866)4-(0,14%¢1,72)=0,986 =099 pax/P
1 fopme=(0,111,72)4 (0,88 0,869)-1(0,013¢0,869)=0,96 paz/P.

- Otnowenne femoff opuxe =0,99/0,96=1,02, mO3TOMY MNOTJOMIEHHAS
203a B HOMHITH/EHE OYAET paBHATLCH

1,02>¢5,0 105 pan=>5,1010% pagx.

- 13.3. lanHble Ta6i. 2 Morytr OBITb TakiKe MCMOJAb30BaHB! IJA IOA-
cueTa MNONVIOWEHHOH H03b B JIOOOM H3 NDHBEAEHHLIX MaTepHaJoB B
MOMVICIIEHHYIO O3y B JIOOOM IpyroM MartepHaJe IpH YCJIOBHH, UTO
SHeprus Hajayuenus cocrasaser 0,1 MsB gmin  aexur mexay 0,5 n
3 MsB. Hanpumep, ecau okasanoch, YTO NOIJIOUIEHHAs 1032 B IOJH-
3THJIEHE, NOABEPKEHHOM O0OJayueHHI0 B obnyuarene g, cocrasasier
5,10X10° pan, u TpebyeTcss onpeaeauTh [03y, XKOoropas OyleT no-
rjouleHa obpasuoM u3 noausuauaAxJgopuiza (I1BX) B TakoMm ke 00-
JyyaTteJsié B TeYeHHEe TaKOro Ke BpeMeHH, TO eJHHCTBEHHOe, UYTO
Tpebyercs clhesaTb— 3T0 YMHOXHUTb HU3BEeCTHYIO IOIJIOMIEHHYIO 103V
Ha COOTHOLIeHHe MeXAY [» AJS YKAa3aHHHX MaTepHaioB

anx:0,89 pa,u/P; chE,::O,99 pa,szP

[losTOMy
Drsx=-T8% w5 105105 pan= 28 5 10 107=4,58 % 10"
Fon, 0,99

pajn - [03a, mnorJoueHHasg o0pasuoM H3 MOJHBHHHAXJIODUAA.

14. OFTPAHAYEHUHA

14.1. Tak xak pacnpejejesne MOrJolleHHol mo3pl mno o6pasny,
nojBep:eHHoMy 006JyueHHlo, OyAeT M3MEHSITbCH U sABJseTcs (MYHK-
Hefi TOAmKHEL o0pasua, ero MJAOTHOCTH M 3HEPrUH H3JIVYEHHd, He-
00XOJAUMO pelinTb, KaKHe NOrPelHOCTH J03bl Mbl MOXKeM JONYCTHTb
110 Mepe TOro, Kak M3Jy4yeHue MpoHHUKAaeT B oOpasen. Haubonee yacto
HCIOJIb3VIOULIHECH YVCTAHOBKH MO OOJYVYEHHIO HMEIOT HCTOYHHKU H3-
nyueHusa B auanaszone ot 0,5 po 1,5 MaB. Ecau nponsBoasHO ycTa-
HoBUTh mpeden B 10% aas pasauuusg MexXAYy NOIVIOLIEHHOH J1030H
enepeny u czaau obpasua (10%-Hoe 3aryxaHue mo ob6pasuy), TO
TOTZa TOJIIMHA ofOpa3lla AOoJIKHa orpadHyuBathca Jo 1,1 cM  duas
suepruu 0,5 MaB u 1,8 oM — aaa 1,5 MaB, pgonyckas OTCyTcTBHE MPH-
pocTa ¥ HaJauyue ob6pasua ¢ IVIOTHOCTbIO 3JIEKTPOHOB MOpsAKa

12



rOCT 27602—88 (M3K 544.1—77) C. 13

3,3 X 103 3/cm® (aneKTpOHHAs MJAOTHOCTL BOAB mpu 25°C). CM. npHu-
MeyaHue B npuJjoxenuu B.

14.2. Ha puc. 3 npeacrasJjeH rpadpuk 3aBHCHMOCTH 3HEPrdH (GOTO-
HOB OT ToJiluHbl ob6pasua auas 10 g 25%-"Horo 3aryxauusg QJist 006-
paslla ¢ MJIOTHOCTbIO, paBHO# eaunuue u 3,3X1023 3/r (1. e. HyO).
Kpusele HA puc. 3 OYAYT CABHUraThCs BJAEBO /I MaTepuanoB ¢ 6o-
Jiee BBICOKOH IIJIOTHOCTHIO 3JEKTPOHCB. 3HaueHUEe TOJWYHB 006pasua
aasg 10 u 250%-Horo 3aryxaHusi, HOJYUeHHOe NO pHUC. 3, IeJsiT Ha OT-
HOUIeHHe TIOTHOCTH 3JEeKTpoHOB o6pasua Ha 3,3 X104 3/r.

cpaBeJJiUBLl  JHIB

[IpuMeuvuanue, Bcece 3HaueHust, MNpHBeNeHHBle BHILE,
MeHbllle 8.

AN M4aTCpHAJO0B, CcOCTOAWHX H3 3JeMEeHTOB ¢ aATOMHBIM HOMEPOM

Tabanuna |1

[MoraouieHHas 10332 Ha €AMHMIY KcnO3uuuy, pan/P

(nln)s
—{,869 .
fl (U’ [n/P)Hc:n.’j
Sgenrnﬁ
s H C N 0 F S1 S Cl P
M3B
(3,10 1,63 { 0,802 0,835 | 0,873 | 0,896 | 1,67 2,25 2,56 1,88
0,15 1,67 | 0,852 {0,862 | 0,872 | 0,845 | 1,06 1,22 1,26 1,09
(0,20 1,71 10,866 { 0,866 | 0,879 | 0,833 | 0,947 | 1,00 1,00 0,947
0,30 1,72 10,89 | 0,872 | 0,872 | 0,823 | 0,893 | 0,909 | 0,950 | 0,875
(0,40 1,72 { 0,866 | 0,869 | 0,869 | 0,822 { 0,878 | 0,884 | 0,855 | 0,851
0,50 1,72 ] 0,869 | 0,869 | 0,869 | 0,822 | 0,866 | 0,878 | 0,845 | 0,843
0,60 1,721 0,89 | 0,869 | 0,869 | 0,825 | 0,869 | 0,872 | 0,839 | 0,843
0,80 | 1,7210,866 {0,869 | 0,869 | 0,823 | 0,866 | 0,863 | 0,833 | 0,843
1.0 1,72 10,866 (0,869 {10,869 | 0,822 | 0,863 | 0,869 | 0,828 | 0,837
1,5 1,72 ({0,869 | 0,869 [ 0,89 | 0,821 (0,869 (0,866 | 0,824 | 0,835
2.0 1,72 10,89 | 0,869 | 0,869 0,824 | 0,873 | 0,873 | 0,835 | 0,846
3,0 1,68 | 0,865 | 0,869 | 0,873 | 0,830 | 0,890 | 0,890 | 0,865 | 0,865
Tabnuma 2
Ilornowennaa no3a Ha eAHHULUY 3KCHO3HHKEH KaK (QyHKUMS OT cocrasa
Marepuaaa v dHeprur (PoTOHOB
fm‘ pan/P )
MaTepyan BMH'IID.HEI:ECJKE&H
bopseyna I MsB | 0.1 M3B
[TonucTHpOa (CH) » 0,94 0,86
IToansTHIEH (CH3) n {399 0,90
Tonmuamun (e-amuHo-Kanporogad | CsH;,ON)x (3,95 0,89
KUCJIOT &) |

13



C. 14 TOCT 27602—88 (M3K 544.1—77)

ITpodorscenue raba. 2

S + Pan/P
MaTenHa OMIOHPHYSCKAA T
¥ bopmya I MsB | 0,0 M5B
— _ R

[ToaHAHMETHIICHIIOKCAH (C2H60S5i) 0,93 1,21
DTHAEHIOIHCYAbDH] (CaHySy) n 0,90 201
ConosinMep BHHHJHIEHXJOPUAA (C4HsCl3) 0,87 2,00
[ToauterpadTOPITHICH (CF2) n | 0,83 0,87
[ToauxnopTpudTOPITHACH | (CoF3Cl) 0,83 1,38
[ToNMBHHUAXTIODUL | (CeH2Cl) n 0,89 1,82
[ToAuBUHRIAKIEHX TOPH]L (CeH2Clo) n 0,86 2,10
[loNMBUHUATINPOJHIOH (CeHgNO) n 3,94 (.87
[MoAuBUHHAKADPOA30J (CisHiN)n 092 | 0,85
Hoanpuuunauerar {C:HsO3) n t 0,93 0,88
TTosmuMeTuaMeTakpuaaT | (CsH30:9) » 0,94 0,88
Tpubyrundocdar (C4Hjs) POy 0,95 1,02
Jlosumerp Ppuke — (0,96 0,96

IllpuimMeuanue.

IIpuBeneHHble JAaHHBIE MOMXHO TakXe

9Co u '¥C ramma-ayuvell H AJA PEHTTEHOBCKHX JydeH ¢ 3Heprue#n 2—3 MsB.

14
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NPHIIOXEHHE A

MeToabi, PEKOMEHAYEMBIE AJSI H3MepeHHs MOTJAOLIEHHOH A03bl ACKTPOMATHHTHOrQ H3JydeHMss B NOJUMEPHBIX MarepHanax

]
| HvuamaszoHn Jduanason h
HIT A3~ IO 1 H - e i
Meron MepeHna 1?51 xazlﬁai, Moﬁlogiﬁm Bafl.ggltllflf Jl teﬁggg ;i*:l;p-m t TosicHenns
pax pan/y
AGCONIOTHEE METOLb
Kanopu- | Jlosa uau 10—10¢ | Ot 103 ! He 3aBHCHT OT He Bausiet AnuabaTuueckul THII
MeTPhI MOILHOCTD DPUMEDHO HEPrUH vauboiee IIpHEMJIEM. Bbl-
| AOSbI | | COKasi TOUYHOCTE € TEPMH-
CTOPDHBIMH JAaTyukaMHu. He-
| MOCPEACTBEHHOE 3JEKTDPH-
yecKoe CUUTBIBAHHE, XO-
pOII0 NPHTOHOEe AJs IO-
Jel ¢ BBHICOKOM WHTEHCHB-
| HOCTBIO
Mounza- To xe OT OYeHDb Ycranasau- > |  Henocpeacreennoe
LHOHHAa HH3KOIo 10 BAeTCd H3rOTOBH- 3JEKTPHYECKOE CYHTHI-
10%; orpa- | TeaeM ' BaHue. OyeHp  TOUHBIH
HHIUBAIOLHUM MeTOh,  TPHTOAHLIU AJ9
GakTopoM | K3IMEPeHHd HHU3KOK  AO-
SIBJIsIETCH | 3bl H MOLIHOCTH J03H
HoTeps
3apPsiA0B
L ! B pe3yib-
TaTe pe- l
KOMOHHA - ‘
| IHH HOHOB |

cr D (Z2—1'¥kS NEW) 88—20928 10



9l

ITpodoascenue

_ JIHana3os Nuanason n
* HI¥ H3. [IOTACIIEN- | WM HAH ,
Metoa MepDeHHSHA HbiX E:}g, GEEE?TH ggggfﬁﬂe reﬂfﬁfﬁw [ToacHenusn
a paxy } palfu
Bropuusbie MeTOabl
Xnavpueckass XOHBepcHs
CyJabpar JLo3a 2x10° no Ho 10/ He 3asdcuT OT Hesgaunreap- Jlerko MOAI0TaBIIY-
OKHCH 4> 10* JHepPrHy B Aia- HOC BJAHSIHHE B BaeTcd B JaO0OpaTOpHH.
XKeJse3a nasone ot 0,66 nuanasoune ot 0 CrektpodoToMeTpu-
(103HMETD | | | 10 16 M»>B 1o 50°C Bo BpeMs | 4eckoe H3MepeHHe. Peko-
®puke) o0JaAyUYeHHS, MeHJAYeTCsT  AJId PEHT-
| QUeHb YYBCTBH- [CHOBCKOrQ H ramma-Hus-
| TeseH K CHeKT- JAYUEHHUS, 33 HCKIIOUYCHHeM
| | DOOTOMETPH- TeX ¢Jyvacn, Koraa Mol-
YeCKOMY CYH- HOCTb H3JIYVUEHHS  CJIHHI-
TLIBAHHIO ' KOM  BbICOKa, 4TOOLI Obl-
N0 Jierxo HOJUVUHATE
' 20000 pan
Hepuenhiii To ke Or 5x 104 o 10° To ke Hesnaunrtean- UyBCcTBHTEJIEH K NpliMe-
cyabgar 1o 109 HOe BJIHAAHHE csiM. OOpamatbest  Cle-
‘ Ha BEIXOJIE 1yeT ¢ 0coDOH OCTOPOXK-
IpH TeMilepa- HOCTBIO
Type BbllIE
| KOMHATHOR
Hlagese- N Ot 10° no| o }, He oxasniBaer HefTpounasn AKTHBA -
Basg KHCJOTA 1,6 X108 3,5 X 10° BJAHSAHHASA TIDH MU HEe NpPUHHMAeTcs RO
TeMIIepaType BHHMAaHHE, HauboJee
or 15 g0 80°C MOAXOAsY AJd  H3Mepe-
HUH TYYKOB
OKHCh » Or 106 | o 10° He pansier He okaspiBaer | loToBHTCHE B Jjafopa-
130T4 no 3% 10° BJIMSIHUA MPH tTopuy. lipouecc npocrtoi.

TeMiueparype oOfr
MHHVC 18 10
rioc 200°C

H3MepeHne
rasa

TCKYHELTYH

(22—1'#¥C NEW) 88—2309.8 12301 91 D
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ITpodoancenue

Huanazow JdHanazox
NEF.TO}I THr H3- noraollien- MOULHOCTH Brousinie Bnaiuguve TlosCH RIS
MCODCIHHA HLIX J03, JO35I, SHEeNTrii | TeMIL.eDaTYPLI
paz panju
[Inxno- Io3a Ot 104 Ho 10° He mauser He okasblBaer HaMmepenne  TexkydecTn
rekcay BJHSAHUA IPH rasa
TeMiuepaType Ot (
MuHyc 30 Ao
| naoc 100°C
[Tosu- To XKe Ot 10 He 3aBucur| [Jdomxua npoiitu MaMepenne  TeKyuecTH
5THJICH no 10 0T MOHIHOC- | Yyepe3 CTeKJAH- ra3a, 6e3 noGOYHBIX 30-
TH B JHA- HYIO KalicyJay (heKToR
MasoHe OT
103 no 108
DOoTO3NEKTPHYECKHE VCTPOIiCcTBA
Kpem- MouwHocTh Ot 102 boJaee cuabHas HyBCTBHTEb- Kaxauin awon Ttpebyer
HHeBRHIT Me- | 1035l no 101 | Peakithst Ha mO- | HocTh K BO3Jefi- KaJHOPOBKH. Mpamoe
pexo,1 THIA TOK NPH HH3KOII | CTBHIO TeMMiepa- cunteiBanue. Ilotepsa uys-
p—Ii JHEPrHi TYPH CTBHTEJILHOCTH B pPe3y.Jb-
TaTe TIOBPeXKJIeHHA, BbI3-
BAHHOTO H3JYUeHHEeM,
* Tpebyer  meperkalubpoB-
KH
DoTogoMHHeCIIeHIIHA
Dochart- JLo3a Or 10-2 | TIlo meHb- OTrBeTHag peak- Heob6xoaumo [Ipu6GoOpEl 1y  CUHTHI-
HOE CTCK- Illed Mepe AC| M9 Ha Ka>KABlii | YYHTHIBATb | BaHHS
JI0, AKTHBH- 4102 pedTred npu 30 K03Gb G HIHEH TH |
POBAHHOC k3B B 10—30 npH ob6JydYeHUuH
cepebpom pa3 cHJbHee | Ipy TeMmpepa- i

yeM npud 1,2 MsB
B 3aBHCHMOCTH
OT THIA H pas-
Mepa HCI0Jb-

Type CBBille
25°C

L1 D (LL—1'¥¥S MEW) 88—309.8 1201
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MeTton

Tumn 13-
MeDeHHsd

Ilunamason
ITOrJIQLL&H-
HBIX 103,

Pan

HuamazoHn
MOQIILHOCTH
o3k,

pan/u

Baudaue 3Hepruu

Bauauue
TeMIIepaTypPhI

ITpodoasicenue

f10ACHeBEHUYH

AKTHUBH-
POBAHHBIH
(G TOPUCTHIH
KaJbliUH

AKTHBH-
DOBAHHBIH
G TOPHCTHIH
JIATHH

To xke

2% 103
n1o 4x10°

Or 102

n1o 3X 10

3yeMBIX KyCOu-
KOB CTeKJia,
Yayuuraercs

3d CUeT

|3KpaHHpoaaHHH

TepmoaoMHuHecleHIH S

[To MeHBb-
IIIeH Mepe,
no 4% 108

[Io MeHb-
11ieH
Mepe, L0
2X108

OTseTHasA
peakilus
Ha KaX/Jbil
perTred npu 30
K3B npuMepHo
B 15 pa3 cHJb-
Hee, yeM IIpH
1,2 MsB.
Yayymraercs
3a c4eT 3KpaHu-
POBAHKUA
OTtBeTHas
peakuHst Ha Kax-
A DPEHTreH INpH
50 k3B npumepHo
B 1.0 pasa cuJb-
Hee, YyeM IIPH

1,2 k5B

CTabHNbHBIA
BO BPeMEHH ITHK
CBEUYCHHUA TIpH

250°C

CTabHJbHBIH
BO BpeMeHH THK
CBeUeHHsl HpPH

210°C

TpebyeTtcs
(16 4)  pas
3allUH nocJie
HHS ,

BpEMA
cTabuIH-
0bJyue-

He npuroxeH st cme-
ITAHHBIX raMMa-Heur-
DOHHHIX MOJIen

1'vbe MEW) 88—7209.¢ 1004 81 O
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HPHJIO)KEHHE B

PABHOBECHE 3APS)KEHHDBIX YACTHL

B.l. Toamuuaa, obecneywBalwiiass pdaBHOBecHe 34psXKeH-
HBIX YaCTHIL

B.1.1. Ecau nporcxoaut oO0JyueHHe MaTepHasaa pPEHTIeHOBCKHMH HJAH raMMa-
JYy4aMH, He CONPOBOXKAAIOUIMMUCH BTOPHUYHBIMH 3JeKTPOHAMH, TO cHauaja
HabJuoflaercss DPUPOCT NOIVIOUIeHHSI 3HepruM (NOrJolleHHass A03a) 1O Mepe Toro,
KaK H3JyueHHe MNpPoHHKaeT B MaTtepuana. Ilocne xakoii-to omnpeneneHHOH TOJIUIHHH
MaTepHaJsia IOIJIOLIEHHe SHEPrHH H3JYYeHHs cHuXaeTcsa., Toaliuza, BHeobX0AHMas
IJag Toro, 4To6B JOCTHUYL MAKCHMAJbHOrO MOIVIOLIEHUA 3Hepruy, OOEIYHO HA3HI-
BAeTCHd TOJINHHOH pPaBHOBeCHS 3apsXKeHHHX YACTHI K §BJsgercd OGVHKIHeH >Hep-
'HH HM3AVYCHUS U IJACTHOCTH 3JEKTPOHOB B obayuaemoM martepuane. Puc. | sasiaser-
Cs THIHYULIM TIpaPHKOM NOIVIOUIEHHS 3HEPrHH KakK QYHKIHH oT Toamuubl. [lpu
ob6ayueHuu ofpasna cO BceX CTOPOH ero HeoOXOAHMO OKPYXKHTb  IOTJIOTHTeJEM,
4yTO0Ll 00ecleyUTh paBHOBeCHe 3apsiXKeHHBIX YacTHL, o Bcemy obOpasny. OaHaAKO
B TOM cJay4yae, ecJqH obpasell oO0aydgaTb B OJHOM HANPABJEHHH, TO MONJOTHTENb
HeOOXOJLHMO pPAacloJOXKHUTh JHUIb ¢ NepeiHell M ¢ 3aAHed cTopoH of6pasua. Ha
pUC. 2 mpencTaBdyeH rpaduk TOJIIHHL NMOIVIOTHTENS XaK (YHKIHH OT 3HEPrHH IJA
MaTepHavia ¢ IVIOTHOCTBIO 3JEKTPOHOB mopsaka 3,302 3/cm® Ha puc. 3 nped-
crapjeH rpadbwK  TOJIUIHHBL CJAOST BOAB AJA 3alarHOro 3aryxanusg obJayueHns B
OITHOM HanpaBJEHHH.

[lprvmeuanue [lioTHOCTE  3JeKTPOHOB JIOOOTO MaTepuasa MOXKEO pac-
CYHTAThE 10 (opMy.Je

n={(p Na/M) ;}:Z;‘:

rie f# — ILJIOTHOCTh 3JeKTPOHOB, M—3;
0 —- IJIOTHOCTb MarepHaaa, Kr/M?;
Na — 6,023X10% moab—!, mocrosinnast ABoraapo;
M — moJagpHas Macca, Kr/MoOJb,
Z; — ATOMHBIE HOMeEp;
L Z;—obulee THCAO 3JEKTPOHOB HA KaXXAVI0O MOJIEKVJY.

{
L
Tak xak A;I paBHAETCH NpHMepHO !fs mouTH JAJas BceX MaTepuaJsioB, 3TO

ypaBHEHHe MOKHO YNPOCTHTh M NPEACTABHTL B CJeAVIOUIEM BHIE

N
n—— 5 4 =3x10%p,

KpuBas, npeicraBieHHass Ha pHC. 2, OyAeT CABHraTthCcs BJAEBO IO Mepe TOro,
KaK NJIOTHOCTb 3JEKTPOHOB Y IHOIVIOTHTENA OyaerT BHILUIe TOr0 pacyeTHOro IokKasa-
Tedsd, W BIPaBO IJd MaTepHaJOB C MeHbIIedl MJIOTHOCTbIO 3JIEKTPOHOB, TIOITOMY
5KBHBaNeHTHOH TOMWHHONK OyaeT ToJlnMHA, INOJYUEHHAsT Ha pHC. 2, pasjedeHndas
HAa OTHO!UIEHHe IJOTHOCTH 3JIEKTPOHOB mnorjotureas x 3,3X 102 s/cm?d,

B.1.2. Hanpumep, Heo6xoauMo OOJAYUHTL MOJHTEeTPAPTOPITHAECHOBYIO MJIEHKY
doroHami ¢ sHeprued [,1 MsB. Hexons u3 pue. 2 MOXHO paccydtars, 4to 0,5 ¢m
MaTepHasia, xapakrepusywouierocs 3,3X 102 3/cm® Tpebyercsa mast Toro, utoOnl obec-
MCYUTh PABHOBECHE 3apsKeHHbIX YacTHLU, NOOITOMY IUICHKY  AOJXeH OKpyXaTh
MaTepHaJ HMEHHO TaKOH TOJIUIUHBI.
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IHPHJIO)KEHHE C

PACYET NOrJIOIMEHHON N 03bl B MATEPHAJIE HA OCHOBE
IKCINO3NUUHN (IKCITOSUILHOHHON A 0O3bl)

C.l.Mudbopmauusg Aaa8 pacyeTa MNOrJolweHHOH NO03H Ha

OCHOBE 3KCIHNO3HIUHH
C.1.1. DdbekTHBHOCTD NOrJOLIEHHS SHEPrHH MAaTepHaJoOM, NOJABEPXKEeHHHIM BO3-

JEeNCTBHIO PEHTMEHOBCKOTO MJIH raMMa-H3JyYeHHUd, Onpelesissercsi MacCOBHEIM K03ad-
(OHUHEHTOM MOrJolieHusa 3»Heprud (min/d),,. Ee MOXHO omnpeaenutrs Ha OCHOBE
MaccoBoro ko3bdunyeHTa HCTHHHOIO NOCJOUIEHHST 33 CYeT BKJIKUYEHHA JHIUL J10JH
(POTOHHOM PHEPrHY, ACHCTBHTEJBHO NOTJIOLIAEMOH MaTepHaJOM.

Korpa Uln/¢o BelpaXeHa B KBaJpaTHHIX CAaHTHMETpPax Ha rpamm, TO HOKasaTelb
BJast MartepuaJsa, NOABEpXKeHHOro o0Jy4YeHHI0, OyAb TO COEHHHEHHA HJAH  CMech,
MOXKeT OLiTh BHIPAXKeH IIPH NOMOIIH CJASAYIOLIEr0 OTHOWCHHUS

(u 1“/P)m:§_ a;=(wIn/p);, (1)

rie a; 1 (uin/Q): — COOTBETCTBEHHO #ABASIOTCA AOJei MacChl ¥ MAcCOBBIM  KO3(-
(bHIHEeHTOM HCTHHHOIO IIOTJIOUIEHUN SHEPrHu AJs COCTaBISIONILH |.

C.1.2. O6ayuenne nopsaika 1P B Bo3ayxe gaer TOIVIOUleHHe TNOPSJKa
86,0+0,4 spr/r Bosayxa uam 0,869 pan (cMm. npuMeuanue, IMPHUBEJeHHOE HHXKe),
eCAH B TOuKe, NpelcTaBJAlOWEd HHTepec, CYUIEeCTBYEeT PAaBHOBECHE 3aPAXEHHBIX
yactHll, Ing Toro e oG6GJydeHHs MNOrJOINEHHAS [M03a, MOJyUYeHHass MaTepHaJnoM,
MoABepKeHHBM O0O0/yYeHHID, pACCUYHTHIBAETCA IO CJeAVIoUled GopMyiae

1 1
D =Dy, (n1In/p) ., — 0 869 (u In/p), X, 2)

(v In/p)pos (1 In/0) 503

rie D, — norjaollleHHad 103a B MarepuaJe;
Dg oz — TOrJaollleHHast 1034 B Bo3jAyXxe;

(nIn/0) m — MaccoBuifi KO3(DOHIHEHT HCTHHHOTO IIOrJOUIEHUSI AHEPrHu  Ias

MaTtepuaJa;
(Lin/o) oz — MaccoBhE KO03(pODHUNEHT HWCTHHHOrO NOrJOUIEHHS 3HEPrun 1Js RO3-
AyXa;
X — 3KCIO3HIIHA, D.
[loncraBus ypaBuenne (1) B (2), moJAy4HM cleaylollee:

S oa; (pInfp);
(1 In/p)goa i

e ‘ L 69 (u 1n/fp) 4
e Ji=08 (1 In/p)sos (%)

Ilpumevanne. Ilokazarear 86,9 3pr/r BO3AyXa OCHOBAH HAa 3HaYeBUB
(33,7%0,2) 3B, TpebyroouinMca AJaA CO34aHUA GAHOH HOHHOK MNapel B BO3AVXe.
B nocaeanne roabl sHeprHA Ha KaXJAVI0 HOHHyK mnapy cuurajaacs 34,0 nam
32 3B, naBag naa 1 P noxkasarenn 87,7 u 83 apr/r Bo3avxa. MsMmeHeHHss B 3Hep-
FHH Ha Ka)XAVI0 HOHHVIO Mapy TakKKe MeEHSIOT DPe3yJabTaThl pPacYeTOB  IOIVIOUIEH-

HOH [03H NO NpHBEAEHHBIM (GOpMyJaM,
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lNoraowenHaa AO3a, KAK PyHKUHA OT TOJLUKHLI

|

[Jomepa sHepeu

dnacme npepocma

"
7

_..._L_.__—.—.—_————_—-————'*
Tonuiurd, CM

YacTb KpPHBOH cJieBa OT MaKCHMyMa HE10CTATOYHO  H3y-

Ilpumeuanne.
TOJILLLH-

gqeHa. I[losToMy Heo6xoamMmo uMeTb o6pasen], obnajanoullud AOCTATOYHOH
HOH, YTOOK HAXOIHThCSI HJM BO3Jle MAKCHMyMa, HJH CMpaBd OT HETO

Puc. 1

Toamuua noraorureas AJJaA  PaBHOBECUSA
3apsKeHHbIX uacTull Kax PyHKUHA OT
9HEepruM AJsi BOoAbl (Martepyan

33X 102 3/cm?d)

Toawnpa caoa soap (Iryemd n 3,3X
%1028 2/r) Kak (DYHKUHA OT IHEPIHH
NJs AAHHOrOQ 3aTyXaHusg

o
<

IHepeud, MaB

Puc. 2

fonwuna, cm

Puc, 3

HREN NEE
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7.0 ' I0MYXaHUE
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C. 22 TOCT 27602—88 (M3K 544.1—77)

HH®OPMALMOHHDBIE JAHHBIE

1. BHECEH MHHHCTEPCTBOM 3JIEKTPOTEXHHYECKOH MPOMBIWIECH-
Hocth CCCP

2. Tlocranosaennem TIocypapcTtBenHoro komurera CCCP no crau-
papram or 29.02.88 Ne 388 [Ilyoamkauua MIK 544.1—-77

BBeJ¢HA B AEHCTBHE HENOCPEACTBEHHO B KauyecTBe TOCyXapCTBEH-
Horo cranpaapra CCCP.

3. BBEAEH BIIEPBDIE

4. CCbIJIOYHbLIE HOPMATHUBHO-TEXHHUYECKHE A OKYMEH-
TbI

O6o3Havenne HTH, wa Xotopsill
JaHa CChIJIKa 1 HoMep nyHkrTa

—
— - —

[OCT 8865--87 m 5.1.1.
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