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YacTb | BO3LAEWCTBUE W3YYEHUA

I. OB/TACTb PACMPOCTPAHEHWA

B HacTosilleM CTaHZapTe LUMPOKO MpeAcTaB/ieHbl Mpo6/eMbl, CBS-
3aHHble C OLEHKOW BAWSIHASI MOHW3VPYIOLLETO W3/YYeHWUs] Ha 3/eK-
TPOM3ONSLMOHHbIE MaTepuanbl Bcex TWMoB. CTaHgapT sBAseTcs
PYKOBOACTBOM MO [O3VWMETPUYECKO TEPMUHOMOTUM, MeTofaM Orpe-

neneHnsa 3KC|'|03|/IL|,VI0I:|JHOI7I n I'IOF!'IOLI.I'EHHOI‘/‘I [03bl, a TakKXe MeTodam
pacyeTa nornoweHHoOn [o3bl.

Pasgeq 1. MPOBJIEMbI. CBA3AHHBIE C OLIEHKOW
PAOVALMOHHOW CTOMKOCTW 3JIEKTPOU3OTALIMOHHBIX
MATEPUANOB

2. IBMEHEHUSA, BbI3BAHHbIE PALVALIVEN

XO0TS pasnnyHble TUMbl W3MYYeHUs JEACTBYIOT Ha BELeCTBO MO-
pasHoOMy. MNepBMYHbLIM MPOLECCOM SBMSETCA MPOLECC BO3HWKHOBEHMS
WOHOB W 3M1EKTPUYECKN BO3BYXXAEHHOIO COCTOSHMS MOAEKYN, u4TO, H
CBOK OYepefb, MPUBOAMT K 06pa3oBaHWI0  CBOGOAHLIX — PafMKanos.
Mocneayrowe XUMWYECKME W3MEHEHMSt  MOKasblBalOT — Pe3ynbTaTbl
B3aMMOJECTBMA W3NYyYeHWld C BELLECTBOM MaTepuana.

MmaHHe ogmupansHoe Mepeneyarka BOCMpeLLeHa

© W3paTtenscTBo cTaHgapTtos, 1988
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21 TNOCTOSAHHbIE WN3MEHEHMUSA

MocTosiHHbIE 3(h(heKTbl, 06YCMOBMEHHbIE  XMMMWYECKON  peakuuen,
M3MEHSAIOTCA B 3aBUCUMOCTW OT MOF/OWEHHOM [03bl U B HEKOTOPbIX
cUTyauuax 3aBWCAT OT MOLWHOCTM f[03bl. Yacto 3tm apekThl  3a-
BUCAT KaK OT YC/IOBUIA OKpY>KatoLlel cpefpl, TaK M OT MeXaHUYecKmX
Harpy3ok, BO3AeNCTBYHOLMX Ha maTepuan BO Bpems 06/1yyeHus. B
pe3ynbTaTe YXyALATCA MexaHW4eckue CBOIWCTBa, YTO 4acTo Co-
NMpoBOXJaeTcs 3HaUYNTENbHLIMU W3MEHEHUSMWN  3/IEKTPUYECKUX
CBOWACTB.

2.1.1. Ana  6OMbLUMHCTBA  3NEKTPOTEXHWYECKUX  MPUMEHEHWI
BMO/IHE BO3MOXKHO, YTO YXY[LUEHMWEe MeXaHWYecKMX CBOWCTB OyneT oc-
HOBHbIM KpUTEPUEM [/ OLEHKU pagvaunoHHOW cToikocTu. OpHako
M3MeHeHNs tgd WM AU3NEKTPUYECKOW MpOHMLAeMocTn  (Hanpumep,
C Pe30HaHCHON CXeme) MOryT 6UTb OYeHb CEpbe3HbIMU.

22. BpeMeHHble M3MEHeHUA

BpemeHHbIe BANAHUA 06My4YeHWs ONpefensloTcs, Mpexae BCero,
U3MEHEHVSIMW 3NIEKTPUYECKMX CBOWCTB, TaKWX KaK HaBefeHHas Mpo-
BOAMMOCTb KaK BO BpeMsi 06/y4YeHWs, Tak 1 CMyCTA HeKOTOpoe Bpems
nocne Hero. 3TM 3gekTbl, Mpexae BCEro, 3aBUCAT OT  MOLLHOCTM
[03bl 06/1y4eHus.

2.2.1. MpoBoAMMOCTb MNpW MOCTOSHHOM TOKe, KoTopas Hab6sto-
[aeTcsa BO BpeMsi 061y4veHWs, CBA3aHa, MO-BHAMMOMY, C MOOWU/bHLIMU
3/IEKTPOHAMW, KOTOpble TeHepupyloTcAd B pesynbTate  06/yyeHus.
CTOliKOCTb 3(h(heKTa B TeueHWe ANUTENIbHOTO BPEMEHW mnocne o06ny-
UeHMst 0OBACHAETCS COAEPXKaHWEM  3MEKTPOHOB, 0b6pasyrowmxcs B
pesynbTate 00/7y4YeHWs, KOTOpble BO BpeMs  06/yYeHWs  ynaBnu-
BalOTC B y4aCTKax C HW3KOM MOTEHLMaNbHON 3Heprueil. OHM  mef-
NEHHO BbIXOAAT U3 CBOMX MOTEHUMANbHLIX SM U PEKOMBUHUPYIOT C
NPOTUBOMONOXHO 3apSXEHHbIMU KaTUOHaMW.

3. OUEHKA MNOonA U3NYYEHUA

L ns OPraHMYecKUX COeAMHEHUI TMOrMoLWieHHas fAo3a  siBAsieTcs
napameTpOM MepBOCTENEHHOrO 3HaueHWs, TakK Kak adeKTsl oT
paguvauuu, HabnogalolMecs B TakMX MaTepuanax, B OO/MbLUMHCTBE
CNy4yaeB NPOMOPLIMOHa/bHbLI MOFMOLLEHHOW 3Heprum. OgHaKo aKcnepu-
MEHTa/IbHO 06bIYHO OblBaeT yAoGHEe M3MepsTb MAOTHOCTb  MOTOKa
SHEPrUM MONS M3NYYeHWs, MO KOTOPOI MOXHO paccUMTaTb MOTJIOLLEH-
Hyl0 [03y. NS W3NYYeHUA Pa3NNuUHbLIX TUMOB MOME M3NYyUYeHUii ONUChI-
BAeTCA Mo-pasHOMY.

Mone 3apsKEeHHbIX YacTWL, WKW HeWTPOHHOE MoMe 06bIYHO Xapak-
TEpM3yeTCs MOLLHOCTbIO MOTOKA, T. €. KOJIMYEeCTBOM  YacTuu, Mpo-
XOAAUIMX Yepe3 eauHULY M/IOLAAM MOMEPEeYHOro CeUYeHUs 3a eauHuLYy
BPEMEHN.

B Tex cnyuyasx, Korfa sHeprus uacTuL, MMeeT pasHble 3HaueHus,
TpebyeTcs [ONONHUTENbHAS MHAOPMALMs, Xac3lowascs —ChekTpa
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3HEPruK yacTuy,. AHANOMMYHbIM 06pa3oM MOXHO OMucaTb MOone 3feK-
TPOMArHUTHOIO M3My4eHUs C MOMOLLbI0 MAOTHOCTY (DOTOHHOrO MOTOKA
N pacnpegeneHus aHeprun. OfHaKo ANA  PEHTreHOBCKMX U ramma
nyyeil none 06bIYHO XapakTepusyeTcs 3(eKTOM WOHM3aLMM BO3-
payxa. Ons atoii ueim JCRU pgana  KOMMYECTBEHHOE — OMpedeseHune
«3KCMO3NLMM», B3FB 3a efUHULY W3MEPEHWs peHTreH (cMm. nn. 6.2 u
11.2).

3’).1. Bo Bcex cnyyadx XapakTepuCTUKy paguvaunmoHHOro nons
NyYyeHnsi Hago AaTb TakMM 06pa3oM, YTOObI MOXKHO OblI0 MPOM3HECTU
pacuyeT Moay4yeHHOW [03bl MpWU  MOMELLeHMKM NO6oro matepuana B
faHHoe none. Heob6x04MMO YCTaHOBUTb CTaHAApTHblE METOAbl M3Me-
PEHNs XapaKTepUCTWUK pagnaLMoHHbIX Mofeid, BO3AENCTBME KOTOPbIX
OO/MKHbI  UCMbITbIBATL 3/IEKTPOM30NALMOHHbIE MaTepuanbl. Pasg. 2
0TBEYaeT 3TOMYy TpebGOBaHWIO U SB/ISETCA CBOEOOPasHbIM  MEpPEYHEM
pagvaunoHHbIX’  [03UMETPUYECKMX METOAOB C COOTBETCTBYHOLLMMM
CCbI/TKaMu.

4 OLIEHKA TMOTI/IOWEHHOM A03bl N MOLLHOCTHU
MOrNOWEHHOW A03bl

B HacToflLee BpeMs YCOBEPLUEHCTBOBAHbI  METOAbl OLEHXH, M03-
BO/MIMBLUME TMONyYaTb [AaHHble ANf pacyeTa MOMMOWEHHON [03bl 1
MOLLHOCTM MOFJIOWEHHOW f03bl 06/y4YeHWs, NyTeM OLEHKW C  Mo-
MOLLBIO TakWX [JeTEKTOPOB, KaK WOHWU3ALWMOHHbLIE Kamepbl, Kanopu-
MeTEbI WM XMMUYECKWe [O3MMETPbI.

pas3d. 2 npuBedeHbl HALEXHble W YA0OHble METOAbl TakuX W3-
MepeHun. a B pasf. 3 COoAepXkarca fAaHHble, BK/OYas 3aBucAlime OT
3HEprMmn (hakTopbl, KOTOPble WUCNOMb3YHOTCA Mpu pacyetax. OfHaKo B
pas3d. 3 paccMmaTpuMBaeTCsi TONbKO (OTOHHOe u3nyuyeHve. Tlpupoga
BO3feiCcTBMA, 00yCNOBNEHHAA HeWTpoHamu C 3Hepruein meHee 1 MaB.
pasnnyHa. bonbluas nacTb 3HEPruM rMepefaeTca B AaHHOM Crly4yae B
BWAE YNPYroro pacceHHaHus W nepeHoca 3apsfgoB W HC wvmeer oOT-
HOLLEHUS K BO3AENCTBMIO (DOTOHHOW pagnauuu.

5. UCMNbITATE/IbHbIE METO/bl OLEHKW/ PALAVALIMIOHHON
CTOMKOCTW

51. MocToAHHbBIE 3PPeKThl

Llenb  cTtaHgapTvM3auum  UCMbITATENbHLIX  METOLO0B — CO3faHue
eAMHOO0PA3HbLIX METOAOB, KOTOpble CedyeT MCMo/ib3oBaTb Mpu onpe-
AENEHNN OTHOCWTE/IbHOW  PafnalMoHHOK  CTOAKOCTW  371eKTPOM30Nsl-
LMOHHBbIX MaTepuanoB Paboumii MHAEKC MOXET 6biTb MeXaHW4ecKuid
M (MNK) 3NEeKTPUYECKUIA B 3aBUCMMOCTU OT OCHOBHOW (DYHKUWKM MaTe-
prana npu ero MCrosb3oBaHWi.

5.1.1. MeTogbl WUCMbITaHUA N 06pasLibl

B ny6nukaumn M3IK 216 rosoputcs credytoulee: «[na  ynosne-
TBOPUTE/IbHOW PaboTbl  3/1EKTPOM3ONALMOHHbIE  MaTepuanbl  [OSK-
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Hbl 061a4aTb HEOOXOAMMbIM — COYETaHMEM  (DU3NYECKUX, XUMUYECKUX
N ON3INEKTPUYECKMX CBOICTB, a 3TV CBOWCTBA AO0/MDKHbI ObITb  Xapak-
TepHbl 18 KaXAOro MNPUMEHEHWs, AN KaXAO0ro BuAa  M30M1SUMU»
Taknm 06pa3om, Hanpumep, 418 NOAUITWIEHA W3MEPEHUS ero Mexa-
HWYECKUX W 3/1IEKTPUYECKUX CBOMCTB Ha /IMCTOBbIX 00Opasuax AOMKHb
ObITb JOCTATOYHLIMMW, YTOBbI OXapaKTepu3oBaTb W3MEHEHWs, 06yc-
NOBMEHHbIE U3/lyYeHWEM, B TO BpeMs KaK [/18 CAOMCTbIX Tpy6 Heob-
XOAMMbI Apyrvne MeToAbl UCMbiTaHuid. [ns 3MaiMpoBaHHbIX MPOBOAOB
B KayeCTBe Y[OB/IETBOPUTE/bHBIX METOAOB OLEHKM MOryT ObiTb Qfo_
BeJeHbl WCMbITaHNA Ha W3rMb Ha onpaBKe, WCTMpaHWe 1 Npoboi
CKPYYEHHOI napbl.

5.1.2. Ycnosua okpy>Katollein cpegbl

Kak ykasbiBanocb Bbile, U paboyas Temnepatypa (BO Bpems u
nocne obnyyeHus), n atmocthepa (OCOGEHHO KMCMOPOL BO3dyXa M
Bfara) MOryT 3HauYWTeNbHO MOBAUATL Ha 3GGeKT, Monyyvaembld OT
JeicTBMA pagmaumun. VIMeroTca ykasaHWs Ha TO, Y4TO Ha pasHble mare-
puanbl TemnepaTtypa OKasblBaeT pasfiMyHOe BO3AeNCTBME: OfAWH MaTe-
pvanbl NOABEPXKEHbI YCKOPEHHOMY CTapeHuWto, [pyrve WMMerT 6onee
BbICOKYIO CTOMKOCTb K CTapeHW0 B OMpefefieHHOM [uanasoHe Temne-
patyp." Temnepatypa SIBASIETCA TakXXe BaXHbIM (DaKTOPOM B MpUCYT-
CTBUM KWCNOPOAa; Mpu LOCTaTOMHO BbICOKOW Temmepatype MOMMMO
pajvaLMoHHOr0 OKUCIEHWS! MPOUCXOAAT HOpPMasbHble MPOLEeCChl Tep-
MWYECKOr0 OKMC/eHMS. AHTWOKCWMAAHTbI, KOTOPble 06bIYHO [06aBAAIOT
B M30M1ALMIO LN YMEHbLUEHWS  OKWCMIeHWs,  MOryT,  MO-BUA/IMOMY,
TepATb CBOK aKTMBHOCTb Npu paguonuse. [losTomy BOMPOC O COB-
MECTHOM  PacCMOTPEHUWM HarpcBOCTOMKOCTH W CTOWKOCTM K_ MW3/yye-
HUIO aKTyaneH TaK e, KakK W MONOXeHus, BblABUHYTble W y6nnka-
umm M3K 216.

Kncnopog MoXeT oKasblBaTb 60/bllee BO3AECTBME MPU  HU3-
KO [03€ MOLLHOCTW, YeM MpPU BbICOKON, TaK Kak Yy Hero 6yget
60nblle BpemMeHU Ans AMdpdy3un. Takum 06pa3omM, MOXET CAy4UTbCA
TaK, 4TO Npy 06MYYEHUN HEKOTOPbIX MaTepuanoB Ha OTKPbITOM BO3-
fLyxe 6yayT HabnwogaTbcs OOMbLIME pasnnymMs B pe3ynbTatax Mexay
KpaTKOBPEMEHHbIM 06/y4YeHMEM [J030/ BbLICOKOM MOLLHOCTU U A/u-
TeNbHbIM 06/Ty4eHeM [030M HU3KOM MOLLHOCTM, YTO W MOATBEPXKAAET-
€A MPaKTUKON.

5.1.3. MocnepagmaLlnoHHble 3teKTbl

B HEKOTOpbIX OpraHW4YeckMx nonvMmepax MOryT Habnwogatbes
nocnepagualnoHHble 3(deKTbl, 06YCNOBMEHHbIE  pasHbIMKA  NpUYK-
HaMK, Harmpumep MOCTEeNeHHbIM pacnajoM OCTaTOYHbIX  CBOBOAHbLIX
pagukanos. Ha nopobHble ABMeHUA He06XOAMMO fenaTb MOMpPaBKy B
NGO OLEHOYHON MeToauke. Tam, rae BO BpeMsi 06/yYeHWst WCMbl-
TaHMs MNpOBOAUTL Hefb3d, WX HEe06XOAMMO MPOBOAMTL 4epe3 WHTep-
Ba/lbl, 3aperucTpupoBaHHble Mocfe 0b/yyeHus, obecreynBas .xpa-
HeHne 06pa3LoB B CTaHAapTHON aTtmocdepe nabopaTopumu.

52. BpemMcCuHble 3QdeKThl
4
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Vi3vMepeHne HaBefeHHOV MNPOBOAMMOCTM AeN0 A0BOMbHO TOHKOE,
TaK KakK (DOTO3/IEKTPOHbI 1 KOMUTOHOBCKWE 3/1EKTPOHbI B Matepuase
3NeKTPOAOB OYAYT CTPEMUTLCA WCKA3WTb HaBEAEHHbIA TOK B Camux
obpasuax. VIOHHbI TOK 3a CYeT MOHM3MPOBaHHOW aTMOCHepbl Takxe
6yneT cnocob6CTBOBaTb MOSABMEHMIO  OLIMGOK MPU W3MEPEHUsX, ecu
HC MPUHATL Mep K WX MUCKAYeHnto. Heobxoaymo cthopmynumposaTb
3KCMEPUMEHTa/IbHbIE  METOfbl, KOTOPblE, OCTaBasACb CPaBHUTENbHO
MPOCTbIMU, UCKMIOYAOT 60/bLUNHCTBO OLUMOOK M3MEpPEHMWIA.

5.2 1 Bbino paspaboTaHo U 0ONy6/AMKOBaHO HECKO/IbKO Croco6oB,
KOTOpble MO3BOMAT U36eXaTb BaKyyMUPOBaHUS B WM3MepUTENbHON
Auelike, MOWCKOB CaMbIX JyULIMX 3/MEKTPOAHbIX MaTepuanoB U KOH-
turypaumii 06pasua; pasnnyHble MeTOoAbl C WAEHTUYHBIMK  06pas-
Lamy SO/MDKHbI ObITh TLLATE/IbHO OUEHEHbI A0 TOro, Kak MOXHO 6ygeT
NPeANoXNUTb KOHKPETHbIE PEKOMEHAALMUN.

5.2.2. Mocne u4eTkoro onpefeneHns OONbLUIMHCTBA  NPaKTUYECKUX
METOAOB HEOOXOAMMO YCTAHOBUTb KPUTEPWIA YyBCTBUTEMbHOCTWM K W3-
NYyYeHU0. Y[06HO M0/b30BaTbCH MPOCTON BENMYMHOM, TaKOW KakK Ha-
BefleHHas NpPoBOAUMOCTb (0,) Ha EeAVHWMLY  MOLHOCTM  A03bl, WK
0/00 —OTHOLLEHMEe K TEMMOBOW MPOBOAMMOCTM (00), M3MepeHHble B
TEX K& CaMbIX 3KCMepuMeHTanbHbIX ycnosusx (nate, Temnepatypa,
OoKpyXawolasa cpega u T.4.).

5.2.3. ONbIT nokasan, 4YTO HaBeAeHHas MPOBOAMMOCTb  OObIYHO
OblBaeT He COBCEM MPOMNOPLMOHANbHA MOMIOWEHHOM MOLLHOCTM [03bl

(o6o3HaueHa D), a usmeHsetca B oTHoWeHWs Da rae a MeHbLle eau-
HUUbl. OTCloAa YyBCTBUTENIBHOCTb K U3YYEHWHO MOXHO MNpefcTaBuTb
BUAe 3aBucUMOCTM «<—KO*. Ana Toro, 4tobbl onpepents K un a.
TpebyeTca, MO MeHblUei Mepe, ABa M3MepeHus. [anbHeiilune 0CNOX-
HEHMS BO3HMKAlOT U3 TOro (pakta, 4yto K M a Takxke 3aBUCAT OT
WHTErpaabHON A03bl, MOMMOLEHHON 06pasLoMm.

Pasgen 2. PYKOBOACTBO MO AO3VMETPUYECKMM METOLAM.
CBSI3AHHBILM C 3IEKTPOMATHUTHBIM WN31YYEHUEM

6. BBOAHAA YACTb

6.1. Kak ykasaHo B pa3d. 1 HacTosero cTaHAapTa, Ans Toro
YTOObl CPaBHUBATb B/USHWUA Pa3/IMYHbIX BWAOB O6JlyYEHUS Ha CBOM-
CTBA Pa3UYHbIX 3EKTPOU3ONALUMOHHBIX MaTepuanos, HeobXxoanMo
onpeaenvTb A03y, MOT/IOWAEMY0 MaTepuanom. PasHble maTtepuansl,
NOABEPXXEHHbIE BO3AENCTBMIO OLHOMO M TOFO XKe NOoToKa (POTOHOB WM
yacTuL, MOTyT MOr/0WAaTh Pas/iyHble KaTHYeCTBa 3HEpPruu.

6.2. T1OCKONbKY HenocpefcrBeHHbIE WU3MEPEHUs [03bl, MOT/OLEH-
HOV MaTepuasnom, 06bIYHO HEBO3MOXHbI, U3MEPAIOT UAW CTeneHb BO3-
[eiCTBMS, UAW NOrNoWaeMyo MOLLHOCTb [03bl B CTaHAapPTHOM MaTe-
pvane (TaxoM KaK BO3fyX), 3aTeM W3MEpeHus nepeBoAgAT B Mo-

5
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rNOWEHNY0 03y B 06paslie MeToAamu, OMWCaHHbIMW B CledytoLlem
pasgene.

6.3. akcnosvuma X saBnseTca oTHoweHvem dQ Kk dm, rge dQ—
abcontoTHas BenMUMHa  06WEero 3apsfja MOHOB OAHOFO  3HakKa,
UMEILLMXCA B BO3AyXe, MpW YCNOBUW, YTO BCE 3/1EKTPOHbI (OTpuULa-
TeNlbHblE W TOMOXWUTENbHbIE), OCBOOOXAEHHbIE — (hOTOHaMu M afie-
MeHTe 06beMa BO3dyxa C Maccoii dm, NOSIHOCTHIO 3aTOPMaXkKMBaKTCS
B BO34yXe.

3a e,qI/IHI/ILLy 3KCMO3ULUM MPUHAT peHTreH (/?); ero onpegeneHue
faHo B n. 11.2

7. ABCOJIKOTHbIE .METO/AbI

AGCONIOTHbIE MeTofbl Aat0T BO3MOXHOCTb OMpPefennTb  3KCMo3u-
LMOHHYIO WU MOF/IOWEHHYIO A03y MpU MOMOWM (DU3NYECKUX  U3Me-
PEHWIA. He 3aBUCAWMX OT KanMbpOBKW npubopa B W3BECTHOM  Mose
U3NyYeHns. ITO OnpefefieHne He nofpasymeBaeT TOUHOCTWM abCcontoT-
HOrO METOfa; Ha OCHOBE pe3y/bTaTOB M3YYEHUS| U3MEPUTENTbHBbIX Me-
TOAOB M OCHOBHbIX peakUWil, BbI3BaHHbIX W3MYyYEHUEM, CO3f4aHbl TpU
abCoNTHBLIX MeToAa, KOTOpble JIErIM N OCHOBY MEPBUYHBLIX [J03UMMET-
PUYECKUX CTaHAApPTOB ATW METOAbl, Kak MNpaBwo, Me MCMo/b3yHTcs
B WCCNESOBaHNAX PajnauMoHHbIX 3((EKTOB, HO OHM MpPUBEAEHbI B
HaLMOHaNbHBIX U .MEeXAYHapoAHbIX CTaHAapTax W npefHasHaueHbl
ONS KaNMOPOBKM WCTOYHMKOB W3NyYeHWi. [ns (OTOHHbIX WUCTOYHM-
KOB TOYHOCTb KalMOGpOBKM HaxoauTcs B nge,qenax 2—3%.

7.1. VloHn3aLMoHHaa Kamepa CO CBOOOAHbIM  BO34YyXOM  UC-
Nnosib3yeTcs WCKMOUYUTENBHO [AAS  U3MepeHus akcnosuuyum A, T. e
Kamepa CNYyXWT [N9 U3MepeHus  BenMuuHbl 3apaga dQ, o06-
pa3oBaBLUErocs B BO34yXe, M Maccbl K macce dm BO34yXa, B KOTO-
pOM 0CBOGOX[EHbI MOHWU3MPYIOLLME 3MEKTPOHbI.

7.2. Pe3oHaTOpHas WOHM3aLMOHHAs Kamepa SBAseTCA  WHAMKa-
TOPOM W3NyYeHNs, KOTOPbIA MOXET WCMONb30BaTbCs ANA M3MEpPeHUs
3KCMO3NLMOHHOW [103bl, HA OCHOBE Y4ero MOXHO paccyMTaTb MOr/OLLeH-
HYI0 [03y, ecnu BennunHa D He GyJeT CAMWIKOM  BbICOKOW W ecnin
OyayT obecneyeHbl YCNOBUA 3NEKTPOHHOIO paBHOBecus. Ecnn kamepa
NCMOMb3yeTca AN W3MEPeHUs MOT/OWEHHOW A03bl B OMpefeneHHow
cpefe, TO ANs 3TOW cpedbl HeobXoAMMO MofobpaTb Kak COOTBETCT-
BYIOLLME CTEHKWU, TaK W ras. [ns onpefeneHHOro Tuna W3ny4veHus
nofbwpaloT MaTepuan [BYX BWAOB, €CAW MOrOLWEHWE 3TOr0 W3fyYe-
HWS NPUBOAWT K TEM XK€ MOTHOCTAM TMOTOKA W 3HEPreTM4eckomy
pacrpefeneHnio BTOPUYHbIX WOHM3UPYIOWMX 4YacTUL, KakK B OJHOW
cpege, Tak U B ApYyroii.

7.3. Opyrumy MeTofamu, npefHasHauyeHHbIMW AN8  OMpeAeneHms
MOr/OLLEHHON A03bl, KOTOpble MOFYT WCMOMb30BaTbC B KayecTse
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HafeXHbIX CTaHAapTHbIX METOAOB ANS MPOBEEHUS CPaBHEHUS MEX[C
pasNMyYHbIMKM  NabopaTopusMM, SABASKOTCS KaNOPUMETPUYECKUIA MeTOof,
H MeTof XUMWYECKOW peakuuu, MOCNeAHWIA  SIBNSETCA  BTOPUYHbLIM
METOLOM.

7.3.1. KanopumeTpuyeckue CUCTEMbl [EACTBYIOT Ha OCHOBE 3Hep-
rMW. MOTMOWEHHOM OT MNOMA W3My4YeHUs, B KOTOPOM OHWM HaxOAsaTCS;
3Ta 3Heprus COXpaHseTcs A0 Tex Mop, NMoka OHa He NepeigeT B Ten-
NOBYKO 3Hepruto. KonuyectBo 3TOr0 Tennja OLUEHMBaeTCA  M3Mepe-
HMEM MOBbILIEHWS TemnepaTypbl CUCTEMbl. TEenI0eMKOCTb  CUCTEMbI
KanmopyeTcs 3NeKTPUYECKM MyTEM U3MEPEHWs KONMM4yecTBa  MOCTY-
NaroLLEN 3NeKTPUYECKO 3Hepruu, Tpebytolleics Ans  nonyyeHus
TOro >Xe BO3pacTaHWs TemnepaTypbl, YTO M B pe3yfbTaTe W3Ny4YeHus.
B HeKoTOpbIX cucTeMax Obll OTMEYEH MEPEex0f 3HEPrun M3NTyUeHns
B XMMUWYECKYIO, CO3JaloLnii HambonbLuve OTKNOHEHWs, ANA YyCTpaHe-
HUS KOTOPbIX MOXHO CfenaTb COOTBETCTBYHLWME nonpaBku. [Mo-
CKO/IbKY MpeBpaLLeHne MOr/OLWEHHOW 3HEPruM U3NTyYeHUss B Tenno-
By YyCTaHaB/IMBaeT CUCTEMY, KOTopas W3MepseT BblAeNeHNe 3Hep-
MM MOYTVM He3aBUCMMO OT KONMYECTBa pagmauuun, KanopumeTpuyec-
Kas cuctema npeacTaBnseT coboil abCOMOTHLIA METON, N0 KOTOPOMY
KanmbpoBaHbl Apyrue CTaH4apTHble METOAbl.

8. BTOPWYHbIE METO/bI

Kpome nepBMYHbIX CTaHAAPTHLIX METOAOB, €CT;» [pYyrue MeTogpl,
KOTOpble CTaNu LUMPOKO MPUMEHATLCA KakK BTOpWU4YHble. MeTogpl oc-
HOBaHbl Ha 60/bLIOM  Pa3HOO6pasunM  MOAAAIOLLMXCA  U3MEPEHMIO
XVMWYECKMX PeaKLMiA MIn MpeBpaLLeHnin 3Heprum, coobLiaemMoli AaH-
HOMYy MaTepuany KakK pe3y/nbTaT BO3AEACTBMA NONs  W3nyyeHus. B
Tex cnyvasax, Korga TpeboBaHMA K TOYHOCTU W3MEPEHWI  HEeBEMKW,
BTOPUYHblE METOAbl MMEOT OrnpefeneHHbIe NPeMMyLLecTsa.

8.1. [o3nmeTpus XMMWUYECKUX MpEBpaLLeHWin OCHOBaHa Ha TOM
MPUHUMME, 4TO Nocne 06/7y4YeHWs WMEKT MeCTO OKWCIeHWe W peak-
UMM BOCCTAHOBNEHWA B CTeMeHW, MPAMO  MPOMOPLMOHANLHON  No-
rNOWEHHOR Jo3e.  deppocynbaTvblii  MeTOh C WCMO/b30BaHUEM
posuveTpa ®puke ABAAETCA LUMPOKO PacnpoCTpaHeHHbIX; W Hanbo-
Nnee HafeXHbIM. Bofblloe 3HayeHMe WMeT Apyrue CUCTEMbI, MO-
CKO/IbKY OHW MO3BOASAKOT PacLUMpWUTL paMKu geppocynbdaTHOro Me-
Toga. Hambonee nonesHbiM ¥ HafeXHbIM METOAOM W3 3TUX CUCTEM
ABNSETCA LepueBoCynb(aTHbI MeToa,.

9. TABYJINPOBAHWE METOAOB ANA W3MEPEHWA
MOrnOWEHHOM A03bl

B Tabnuue npuioxeHus A npuBeeH HEMONHbIA nepeyeHb abco-
JOTHBIX U BTOPUYHBIX METOAOB C HEKOTOPLIMM OCHOBHBIMM  XapakTe-
PUCTUKaMK, TaKUMK1, Hampumep, Kak:
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AN U3MepeHnsi (MOr/oLLeHHas A03a WM MOLLHOCTb  MOT/IOLLEH-
HOW [03bl):

[Mana3oH MOr/OWEHHbIX A03 WX MOLLHOCTW MOT/OLLEHHON [03bl;

B/IMSIHWNE 3HEPTUUN WU3NYYEHMS;

BNUAHME Temneparty pbl;

HabnaeHNs, NpeacTaBAsAOWMe NPaKTUYECKMI UHTepeC.

9.1 Tak Kak [03MMeTpust W3Ny4YeHUs MoKa elle sABAseTcs
NacTblo aKTMBHbLIX WUCCNeA0BaHWi, B AaHHbIA  CTaHAApPT HEBO3MOXHO
6bIN0 BKNOUNTL BCe pa3paboTaHHble MeToAbl. TOYHO TakXe B CTaH-
AapTe He MpuBedeHbl BCE WHCTPYKUWW, HEOOXOAMMbIE Af1s MpoBeje-
HWS [O3UMETPUYECKMX W3MEPEHMA MPU MOMOWM KaKOro-Hubyab 13
OMMCaHHbIX MeToAoB. B nepeyeHb, B OCHOBHOM, BK/HOUYEHbI MeTOAbI,
NPUHATbIE KaK HaUMOHaNbHbIMK, TaK M MeXAyHapoAHbIMU CTaHaap-
Tamy; B MEpPeYHe TaKXe YKas3aHbl [uana3oHbl, MpUHATbIE B Ha-
cTosiee Bpems. TPyAHOCTM, npucylive [O3VMETPUM MPU BbICOKUX
MOT/OLLEHHbIX 03aX WM BLICOKMX MOLLHOCTAX MOT/IOWEHHbIX A03 —
00bIYHOE sAB/EHWE MPU 06YYEHUN 3MEKTPOU3ONALMOHHBIX — MaTepma-
N0B, BO3HMKAIOT W3 BO3MOXHbIX pafgnaluMoHHbIX 3GEKTOB WM Mo-
BPEXAEHWI aeTaneid [O3MMETPOB (HampuMep, MNOBPeXAeHWe W30ns-
UMM MOHM3ALMOHHBIX Kamep). CneuuanbHble  MeTOAbl  MCMbITaHUA
MOFYT MOHafo6UTLCS BO M30eXaHWe MOJOBHBLIX OC/OXHEHWA.

Pasgen 3. PACUET MOI/IOWEHHOM 403bl OT PEHTTEHOBCKOIO
N TAMMA-U3NYYEHUN

10. LENb

10.1. HacToswWwmiA cTaHgapT ycTaHaBnMBaeT MeTo4 —pacyeta Mo-
NOWEHHOW MaTepuasioM [03bl Ha OCHOBE [aHHbIX MOMS  PEHT-
FEHOBCKOTO W ramma-u3fiyYeHnin 1 KOMMO3WLIMOHHOTO coCTaBa  Mare-
prvana. Ha ocHOBe BeNWUMHbLI MOFMOLLEHHOW [03bl 418 OAHOr0 Mare-
prviana MOXHO paccuuTaTb MOrNOWEHHYO 03y ANff ApYyroro  mare-
pvana. NoABEprHyTOro BO3AENCTBMIO TOTO XK€ Camoro Mmons  usnyde-
HUA. MeToAMKa OrpaHMYMBaeTCs WCNOMb30BaHWEM Monei  3MeKTpo-
MarHMTHOro nsnyyeuus u auvanasoHe ot 0,1 go 3 MsB.

[|. BENMYMHBI USNYUYEHUI U EAVHULI

11.1. 9Kcno3uumsa ABNAETCA  Mepoli NONs M3Ny4veHus, BO3AENACT-
BMIO KOTOPOro MNO/BEpPXeH MaTepuasn, B TO BPeMs Kak MOrnoLieHHasa
[l03a — 3TO Mepa 3Hepruun, coobLLeHHON MaTtepuany, MOoABEPXEHHOMY
06/1yyeHunto. T03TOMy MOrNOLWEHHas [03a SBSETCA OCHOBHbIM Napa-
METPOM /151 OMEHKW BO3AEICTBMA M3MyyeHUs Ha maTepuan. [Ans Toko
4TOOblI ferye M3MepuTb 03y, MOrOWEHHYI0 — MaTepuanoM, Heob-
XOAWMO [OCTUrHYTb PaBHOBECUS 3aPSHKEHHbIX YacTuy, (CM. Npuioxe-
Hue B).

8
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11.2. 9Kcno3nums onpeaenseTca TONbKO AN MOMeil PeHTreHOBCKO-
ro H ramma-usnyyeHuii. EamHuLein skcnosmuyum ABNAETCA

peHtreH (P); 1P=2,58xHK0 u Kn/kr. PeHTreH B LM(POBOM OTHOLLE-
HUM WAEHTWYEH CTapoil eAMHMLE, NOJ KOTOPO MOHMManach Aosa, npu
koTopoii B 0,001293 r Bo3ayxa 06pa3ytOTCS MOMbI C CYMMapHbIM 3apsi-
[OM B OfHY 3/1EKTPOCTATUYECKYHD efVHULY KOMMYECTBA 3NeKTPUYecT-
Ba KaXJ0ro 3Haka.

Takum 06pa3oM, 3KCMO3MLMA OMNWCLIBAET BAMSIHWE MONS 3/71EKTPO-
MarHMTHOrO M3/y4YeHNs Ha BeLLeCTBO MOCPEACTBOM WMOHU3ALMM, KOTO-
pyl co3[aeT W3Ny4yeHWe B BO3A4YyXe —CTaHZAPTHOM  KOHTPOSIbHOM
martepuane. Mcnonb3oBaHUe TEPMUHA «3IKCMO3ULUS» OPULMAILHO He
ObIfI0, PacnpocTpaHeHo A0 0603HAYEHWA BO3AEHCTBMA CO  CTOPOHbI
nonei n3nyyeHnii Apyrux TUMOB; OTCIOAA HenpaBW/bHOE €ero uc-
Nosib30BaHMe B APYrMX CAy4Yasx MOMUMO 3/1EKTPOMArHUTHOFO M3fyuye-
HWA. TOCKONbKY 3KCNO3ULMA MPUMEHUMA MWL K 31EKTPOMArHUTHOMY
U3NYYEHNIO, HEOOXOAMMO WCMOMb30BaTh Apyrue  BeNWYMHbI,  YTOGbI
MOXHO 6bII0 OnuMcaTb YCM0BWSA, B KOTOPbIX MNPOMCXOAWUT  06/yveHune
yactuuamn. Kak Ans HEMTPOHHOro, Tak W 1S 3NeKTPOHHOro obnyue-
HWS onucaHWe Nons WMOHM3aLMM 06bIYHO [aeTcsa  MNOCPeACTBOM  KOMu-
yecTBa 4YacTuu 1 UX 3HepPruu.

11.3. TlornoweHHaa [o03a BblpaXkaeTcAd  MOCPEACTBOM  3HEPruu,
COO6LLUEHHO/ 06/y4aeMOMy MaTepuany, He3aBUCMMO OT MpUpogbl
VOHM3aLMOHHOIO Nons.

MornouweHHas fosa D —3T0 oTHOweHue dr K dm, rae dT— cpeg-
HAS 3Heprus, coobLliaemas VOHU3VPYHOLWMM W3/Ty4YeHWeM BELLECTBY B
anemeHTe obbema, a dm-—macca BellecTBa B 3TOM  3/IEMEHTe
obbema.

MoaToMy efuvHON efnHULbI 6yAeT AOCTAaTOYHO ANS BCEX TUMOB W3-
nyyeHus. IdTa eguHuua —pag; 1 pag= 10-2 Ox/kr.

Lx/kr —eguHuua CA.

MockonbKy B NpUBEAEHHOM OMpeAeneHWn He YKasblBaeTcs  Mo-
rrowalouuii Matepuas, T0 eauHULA paj MOXET MPUMEHSITLCA JIULLb
CO CCbIIKOM Ha onpefeneHHbIi MaTepuan. llornoweHHas [o03a, Bbl-
paXeHHas B pafax, OMpefensercsi KOMMO3ULMOHHbIM COCTaBOM 06-
Ny4yaemoro martepumana.

Moatomy npu 06/y4YeHMM B TOM XK€ CaMOM pafvauyOHHOM Mone
pasnuyHble mMaTtepuansl 06bIYHO MOAYYAKT PasfiMyHble  MOrMOLEHHbIE
[03bl.

12. PACYET MOI/IOWEHHOM A03bl HA OCHOBE WV3MEPEHWN
3KCNo3numnn (3KCrNo3nLUMoHHOW A03bl)

12.1. OGny4YeHne 3NEKTPOU30NAUMOHHBIX MATepUanoB (OTOHHLIM
U3NlyYeHreM MpW 3Heprum MeHee 3 M3B 4acTO XapakKTepu3oBanoch
3KCMo3uLMeld, n3MepsieMoil B CBOGOAHOM BO3[yXe BMeCTO 06pasla.

2-2141 9
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MocKonbKy NOr/ouleHHas f[03a cTana OCHOBHOW NS CpPaBHEHWUA ag-
(heKTOB OT pa3/IMUHbIX BWA0B WMOHW3UPYIOLIMX W3NYYEHWI, CTano He-
06X04MMO NPOBOAWTL OLIEHKY MOr/OLEHHOV [03bl B Matepuane, noj-
BEPXXEHHOM 06/1y4eHuo. IKCNosuuus, M3MepeHHas B CBOOOAHOM BO3-
Jyxe BMecTo 06pa3uia, MOXET ObITb MCMONb30BaHA KakK MPOMEXyTou-
Hasg MH(opMaLmMa, KOTopas MO3BOMSET MPOM3BECTM pacyeT MOrnoLLeH-
HOi Jo3bl. Huke npusefeHbl OpMy/bl, KOTOpble cliefyeT MCMOMb30-
BaTb nMpu pacyete. B T1abn. 11 2 npusefeHbl LU(POBbLIE [aHHbIE.

12.2. B 1abn. 1 npuBeAeHbl 3HayeHus /< (NornouieHHas [Jos3a B
pag Ha efuHULY 3KCMO3ULUMW B PEHTreHax) AN 3Heprum  OTOHOB
mexay 01 n 3,0 MaB and nepeumcneHHbIX 371eMeHTOB (CM. B npu-
NoXeHnn C OTK/IOHEHWs OT 3HauyeHwin /<). 3HayeHus /m 6yayT cnpa-
Bef/IMBLIMA NVLLb B YC/IOBUAX PABHOBECUS 3apSXKEHHbIX vacTul, (CMm.
npunoxenue B).

12.3. TIOrNOWEHHY [03y Ha efvHULY 3KCnosuuum ans noboro
matepuana C W3BECTHbIM KOMMO3ULMOHHLIM COCTABOM MOXHO pac-
CUMTaTh, NOMb3YsACb METOAMKON, NPUBEAEHHOW HIXe.

12.3.1. OnpegenuTb [OM0 Maccbl 3/IEMEHTOB B MaTepuane.

12.3.2. N3 Tabn. 1 nonyunTb 3HayeHusi J1 ANA 31eMEHTOB B Ma-
Tepuane Ana AaHHON 3Heprum OTOHOB.

12.3.3. TloacTaBuTb 3TW 3HAYeHWS W COOTBETCTBYHOLLME LO/IM Mac-
Cbl B Cnefytollee ypasHeHue ana /1

rge /T — OTHOLUEHME MOTr/IOLWEHHON A03bl K 3KCMO3WLMOHHON B Marte-
pvane, pag/P;
a,--foNd Maccbl 3fieMeHTa B mMartepuane;
/,— NOrnoweHHass [03a Ha eAMHWLY 3KCMO3MLMOHHOW [03bl
4NA 3nemeHTa.

12.3.4. Ana nonyyeHWs MOr/OWEHHON MaTepuasioM [03bl  3Haue-
HWe, nony4yeHHoe AnA cnefyetr YMHOXUTb Ha 3KCMO3ULMIO & PeHT-
reHax (noslyyeHHylo B pesy/bTaTte ee WU3MepeHus). Takum  obpas3om,

12.4. Tlpegnonoxwum, Harpumep, 4To TpebyeTcA MNpoW3BECTW pac-
YeT MOrMOLWeHHOW A03bl nonuTerpagTopaTuneHosoit (MTPI) nnew-
KO/, COOTBETCTBYyHOLIeli 06nyyeHnto 10" P poToHamMy ¢ 3Hepruei
1 M3B, npuyem 3Kcnosuums onpefensanacb C WUCMOMb30BaHWEM BO3-
[LYWHOM WMOHWM3ALMOHHOM Kamepbl C TOMMHOM  CTEHOK, rapaHTu-
pyloLLell «paBHOBECUE 3aPSXKEHHBIX  YacTuL». Ceblika B MPUIOXKe-
Hu B (cm. H. B 1.2) ykasbiBaeT Ha HeOOXOAMMOCTb WCMOMb30BaHWA
nornotuTens (CTEHKM Kamepbl) TonwwmHoi 0,50 cm u3 maTtepuana c
NAOTHOCTHLIO 3M1eKTPOHOB nopsigka 3,3X10*” a/cbi3 wam 0.22 cm mare-
pruana € NAOTHOCTbIO 3MEKTPOHOB 7.6X1033 a/cm\ unmM  COOTBETCT-
BYIOLLMX COYETaHUA TONWMHBI W MAOTHOCTW ANS  MOMYYEHWS  IKBM-
BA/IEHTHOr0 pesynbTara.
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\2/1N. MonutetpadtopatuneH (MTPI) uvMeeT  SMNUPUYECKYIO
topmyny (CF2)n (He mpvHMMas BO BHUMaHWE KOHLOB Lenu, He-
KaCbILLLEHHOCTb 1 nEmmecmg, otcioga gonm maccel C n F cocTaBnsioT
COOTBETCTBEHHO 02-1 1 0,76.

12.4.2. b Tabn. 1 paHbl /¢=0.866 pap/P u /r-0,822 pag/P ansa

(R%TgI(;}OB C aHeprveir 1 M3aB. 3Tu nokasaTenu fexat B Mpefenax
+0,0.

N24-3\J1 « ncTaB,,n 3TN 3HaYeHU B ypaBHEHWe, MNONYUUM: /<p2=
“(0,24x0,866) t-(0,76x0.822) —0,83 paa/P. TMMoaTomy ~ o061y4eHue
10* P paeTt nornoweHHyto o3y B atoM Martepuane 0,83x10e pag.

124.4. Ons ,pa3nuHbIX QPraHNYecKUX COeaHEHUN, TG ABEPIHEM-
HbIX 06/y4yeHWt0 (OTOHaMW C 3Heprueit B guanasoHe mexgy 0.5 u
15 M3B. ypaBHeHue B n. 12.3.3 MOXeT OblTb NPUONMXKEHHO npea-
CTaBNeHO Cneayrowmnm obpasom:

/™=0,4 a,,- 0,05 1ip—0,04 ac 0,03 a( t-0,87.

125. B T1abn. 2 npeactaBneHbl  pe3ynbTaTbl pacyeToB ANS He-

KOTOPbIX 4acTO MCMO/b3yeMbIX MaTepuasnoB Npu YpoBHE 3SHEprum g)o-
TOHOB nopsagka 1u 0,1 MaB.

13 PACYET MOI/IOWEHHON [03bl B OA4HOM MATEPUAJE
HA OCHOBE MO /OWEHHOW A03bl B APYTOM MATEPUANE

13.1. faHHble Tabn. 1 MOXHO TakXe WCMNob30BaTb 4N CpaBHe-
HUS NOTMOLLEHHOM [03bl B PasfnyHOl cpede 6e3 CCbINKM Ha 3KCMo3u-
LMIO MpY YCNIOBUM, YTO NOCNESHAS MNOALEPXMBAETCA NOCTOSHHOW U3
ypaBHeHUs (2) npuaoxeHus C BUAHO, UYTO MPU MOCTOSHHOW OTHOW W
TOW >Ke 3KCMO3uLMM OTHOWEeHWe MexXAy /f AnA Kakux-TO asyx Tunos
rpchbl PaBHSAETCH OTHOLLEHLLUKO MEXAY WX MaccoBbIMU  KO3(h(ULMEK-
TamH nornowenns sHeprum (pIn/(>)m, oTcioga cnegyet, 4YTo faHHOE OT-
HOLLIEHVE. PaBHAETCA OTHOLLEHMIO MeXAYy MOrnoLleHHbIMKM fo3amu. Mpu
MPUMEHEHNN XUMUYECKOA A03MMETPUM W3MEPEHHbIE XUMUYECKWE W3Me-
HEHMA MOXHO HenocpefCcTBEHHO MepeBecT B MOI/IOWEHHYO 03y B
panax. Mcnonb3ys OTHOLUEHWE MeXJy MoKasaTensaMu ‘YT, MOXHO
MPOW3BECTN pacyeT TOr/oLWeHHO f03bl O N060M MaTepuane Ha oc-
HOBe MOr/OLLEHHOM [03bl B XWMWUYECKOM [03MMETpe, KOrga W3BecTHa
3Heprus oToHOB (B Mpefenax rpaHuL, 0003HAYeHHbIX B M. 14).

13.2. Hanpumep, ecny M3MepuTb MOT/OLWEHHYIO 403y B [03MMeTpe
®puke (cMm. npunoxeHve A), oHa coctaBuT 5.0X105 pag B TeueHue
1 4 06nyyeHus B obnyyaTene «0, U NOTpebyeTca onpegenuTb Mo-
rMOLEHHYI0 [03y B 006pasue MonuaTuieHa B TOM >Ke caMmoMm  06syya-

Ten; “ I'£,.me. 1 4 > pac”,cT MpOM3BOAAT CAeaylWMM  06pPa3oM.

13.2.1. Jo3vmeTp ®puKe MUMeeT MaccoBOe - pacrnpepeneHue H.

n S nopagka 0,1!; 0.88 u 0,013 coOTBETCTBEHHO. AMnuMpuUyeckas gop-
Mmyna gnsa nonmatuneHa 6yget (CH2), a maccoBas gons C m H co-
cTasnseT cootseTcTBeHHO 0.86 1 0,14.

n

(0]
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1322 W3 1abn. | /,«1.72. /0=0,869. /8=0.869 n /,=0.866 anda
3Heprum hotoHoB 1,0 M3B.
¢ 13.2.3. MoacTaBMB 3T 3HAYEHUA B ypaBHeHWe (3) NpUNoXeHUs
C, nonyuum cnegytouee:
/ cn,-(0O "~ X 0366>K0,NX1,72)=0,986=0,99 paa/P

n 1 dp,*.-(0,MX 1,72)4 (0,88X0,869) p(0,013X0,869)=0,96 pas/P.

OtHoweHve /cT//hTKe =0.99/0.96= 1,02. N03TOMY MOr/OLLEHHASA
[03a B NoAMaTUIeHe OyaeT paBHATLCA

1,02x5,0x10i# pag=«5,10xKO5 pag.

13.3. [aHHble Tabn. 2 MoryT ObiTb TakKXe MCMoMb30BaHbl AN MOf-
cyeTa MOrNOLLEHHOW [J03bl B NI0OGOM M3 NPUBEAEHHbIX MaTepuanos B
MOrNOLLEHHYI0 03y B NI060OM [pYrom martepuane npu YCnoBuW, 4TO
3Heprna usnyyeHus cocrtasndeT 6,1 MaB unn nexut mexxgy 0.5 u
3 MaB. Hanpumep, ecnvM okasasocb, YTO MOr/OWEHHasa 403a B NOJU-
aTUNeHe, NOABEP>KEHHOM 00/yyeHWto B obnyuyaTene 6ro. cocTasnseT
5.10X105 pag. u TpebyeTca onpegenuTb [o3y, koTtopas OygeT no-
rnoweHa o6pasyom H3 nonamsuHunxnopuga (MBX) B Takom >ke 06-
nyuaTenie B TeYeHMe TaKOro >kKe BPEMEHW, TO EeAMHCTBEHHOe, 4To
TpebyeTcs chenaTb —3TO YMHOXWTb W3BECTHYH) MO/IOWEHHYIO [03Y
Ha COOTHOLLUEHVEe MeXAy }T An8 yKasaHHbIX MaTepuanos

/Hnx*=0,89 pag'P; /cH,=0,99 pagd.

Moatomy
DnBx—" X 5 , FOXKO* Pan=-"-x5,10xW>1=-458X10'
>CH, °-99

paj,—/Ao03a, MOr/foWeHHas 06pasnoM K3 MONUBUHUIXIOPUAA.

14. OrPAHUYEHUNA

14 1 Tak Kak pacnpefeneHvie MOrMOLWEHHON A03bl N0 06pasuy,
noaBsepXeHHOMY 06/ly4eHnto, OyJeT M3MEHATbCH U ABNAeTCA  (DYHK-
LMein TonwmHbI' 06pasua, ero MAOTHOCTU U 3HEPTUM  W3NYYEHWs, He-
06X0AMMO peLUnTb, Kakue MOrpeLiHoCcTX fo3bl Mbl MOXEM [OMYyCTUTb
no Mepe TOro, Kak M3nyyeHwe NpoHuKaeT n obpasey. Hambonee yacto
NCMO/b3YIOLLMEC YCTAHOBKM MO 06/lYYEHWNIO MMEIOT WUCTOUHUKU W3-
NyveHus B gmanasoHe ot 0.5 go 15 MaB. Ecnu npou3BofibHO  ycTa-
HOBWUTL npefien B 10% A8 pasnnuma  Mexay MOr/OWeHHOR  f030M
enepean n c3agu obpasua (10%-Hoe 3aTyxaHue no ob6pasyy), TO
Torja TOAWMHa obpasua [O/MKHa orpaHuMumBaTbcs A0 11 cM  gns
3Heprum 0.5 MaB H 18 cm—pana 1.5 )MeB, gonyckas oTcyTcTBMe Mnpu-
pocTa H Hanuyve o6pasya C NAOTHOCTbIO  3MEKTPOHOB  Nopsjka

12
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3,3X)0:3 3/cm3 (3nekTpOHHAsA MAOTHOCTb Bogbl npu 25°C). Cm. npwu-
MeyaHve B MpunoXxeHun B.

14.2. Ha puc. 3 npefcTasneH rpamk 3aBUCUMOCTU 3Hepruu oTo-
HOB OT TO/WMHbI o6pasua ana 10 u 25%-Horo 3aTyxaHus pana o06-
pasua C MA0THOCTbIO, paBHON eauHuue u 3,3X10*3 a/r (T. c. HjO).
Kpusble Ha puc. 3 6yayT cauratbcsa BNeBO 418 Martepuanos ¢ 60-
Nlee BbLICOKOM MNOTHOCTHIO 3/1EKTPOHOB. 3HayeHue TOMWMHbLI 06pasua
ana 10 n 25%-Horo 3atyxaHus, NojsyvyeHHoe Mo puc. 3, AenaT Ha oT-
HOLLUEHWe MNOTHOCTW 3NeKTPOHOB ob6pasua Ha 3,3X10** afr.

MpumevaHne. Bce 3HaueHus, npuBefeHHble Bbille, CrpaBeiMBbl  /iULb
L5 MaTepuasioB, COCTOALUMX W3 3M1EMEHTOB C aTOMHbIM HOMepOM MeHblue 18.

Ta6bnunua |
MornowleHHas [03a Ha eguHULY 3Kcnosuumun. pau-P
1-0.860 (T
(Lir/p)am
SHeprva
®10- n c N 0 F 4 $ a K
0.10 1.53 0.80? 0.835 0.873 0,896 1.67 2,25 2.56 1.88
0.15 167 0,852 0,862 0,872 0.845 1,06 1,22 1,26 1.09
0.20 171 0,866 0.866 0.879 0.833 0.917 1.00 1.00 0,947
0.30 1,72 0.860 0,872 0.872 0.823 0,893 0,909 0,950 0.875
0.40 172 0.866 0.869 0.869 0.822 0.878 0.884 0.855 0.&5l
0.50 1.72 0869 0,869 0869 0,822 0.866 0,878 0,845 0.843
0.60 1.72 0869 0.869 0869 0.825 0.869 0.872 0.839 0.843
0.80 172 0,866 0.869 0,869 0.823 0.866 0.863 0.833 0.8-13
1.0 1,72 08G6 0,869 0,869 0,822 0,863 0.869 0.828 0.837
15 172 0869 0869 0,869 0,821 0.869 0.866 0.824 0.835
2.0 172 0869 0.869 0869 0.824 0.873 0.873 0.835 0.846
3.0 168 0.865 0,869 0.873 0,830 0,890 0,890 0,865 0,865
Ta6bnunua 2
MornoweHHas [o3a Ha eAMHWLY akcnenuumu Kak (yHKUMIA or cocTasa
maTepuana u 3Hepru (hoTOHOB
/,B, p*tCP
[a&H *«eq
Marepvian
P i 1IMB 01 MB
Monuctupon cn), 0,94 0.86
[Monnatunex CH,). 0.99 0.90
Monnamng (e-amuHo-KanpoHoaas CjHhON)* 0,95 0.89
Kucnota)

13
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MpogomkeHne Taon. 2
3P

MarBeeBa 3{3%}4}%)«64 IMB 01 MB

MWW AKMETUNCKOKCaH |CareO$um,, 0,93 121
ArunennoauneynbhH, 10,115,),, 0.90 2.01
Cononmmep BUHUHAEHXNIOPHAA iC.HaClj) ,, 0,87 2.00
1lonuteTpadTop»Traci (CFa), 0,83 0.87
MonnxnopTpudTopaTuicu .n 0,83 138
[MonnBuHWAXIOPUE, %e.}l—_ul.l%n 0.89 1,82
1H0NNBUKNANAEAXIOPUX QHJCI;) « 0.86 2.10
MonuaHHUAMHPONAOH <C.H"O)n 0.94 0.87
MaxuBuHKUNKap6ason ECnHSN)« 0,92 0.85
MonuBuHUNAMeTar C,H,0n), 0.93 0.88
[ONMMETHAMCT3KpHNAT <C,H ,ag " 0.94 0.88
TpHCyTUndochar (C.IbbPO, 0.95 1.02
[Josumetp ®puke 0,96 0,96

MpumeuvaHue. [lpuBefeHHble [aHHblE MOXHO TakKXe WCMoMb30BaTb ANF.
MCo H “'C ramma-nyyeii W [NS PEHTrEHOBCKUX nyueli C 3Heprueli 2—3 MaB.

14
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MPUNOXEHWE O

PABHOBECWE 3APAXEHHbLIX YACTWL,

B.l. TonwwuHa, ob6ecneymnBatowas paBHOBecuUe 3apAXeH-
HbIX YacTuy

B 11 Ecnvm npoucxoauT 06/yyeHVe maTepuana PeHTreHOBCKUMM WM ramma-
Nyyamu, He  COMNPOBOXAAIOLMMUCA  BTOPUYHBIMW  371EKTPOHaMK,  TO  CHavana
HabnaeTca NPUPOCT MOrNOLIEHNs 3Hepruy  (MOr/olieHHas 103a) Mo Mepe Toro,
KaK W3NyyeHue NPOHWKaeT B Martepuan. [locne Kakou-TO OMpeaeneHHoN TONLYMHbI
maTtepuana Mor/olLeHNe 3HEPruM W3NyYeHUs CHUXaeTca. TONWWHA, HeobXxoaumas
N8 TOro, 4Tobbl AOCTUYL MAKCUMAIbHOTO MOMMOLWEHNA 3HEPrW, O06bIMHO  Has3bl-
BAETCA TO/WMHON PABHOBECMA 3aPSHXKEHHbIX YacTUL, W ABNAETCH (QYHKUMeA  3Hep-
MU W3NlyYeHUs W NAOTHOCTU 3N1EKTPOHOB B 06/ydaeMoM MaTepuane. Puc. ! aBnset-
€A TUMNWYHBIM rPaKOM MOMNOLEHNA 3HEPrUM Kak (YHKUMW OT TOMWWHbI,  Mpu
06/y4eHnn obpasua Co BCEX CTOPOH ero HeoOXOAWMO  OKPYXWTb  MOrNOTUTENEM,
YTOObI 06ECreynTb PaBHOBECME 3apPSXKEHHBIX uacTul, No BCemy 06pasuy- OfHako
B TOM C/yuyae, eciv obpasel, 06/1yyatb B OfHOM HarpasfeHWu, ro MornoTuTe/b
HeobX0AMMO PacnonoXuTb NULb C NepegHen U C 3adHell  CTOpoH o6pasuya. Ha
puc. 2 npefcTtaBneH rpauk TOMLWWMHBLI MOrNOTUTENS KakK (YHKUMM OT 3Heprum ans
MaTepuana C MIOTHOCTbIO 3M1EKTPOHOB mnopsagka 3*3X10” afem*. Ha puc. 3 npea-

CTaBfeH rpamK  TOMWMHbI CNOS BOAbl ANS 3af4aHHOTO 3atyxargass 0GNyuyeH»s U
O[HOM 3anpaBneHuH.

MpumeyaHune. T[INOTHOCTL  3MEKTPOHOB /OBOTO MaTepuasa MOXHO pac-
cunTatb Mo opmyne

«-(p NaJM) Vzit

rae 8§ — NNOTHOCTb 3N1EKTPOHOB, M~®)
N— NNOTHOCTb MaTepuana, Kr/ms
Ha — B.023X 10" mo/b-', noctosiHHasa J1Boragpo;
M — mansapHas macca, Kr/konb;
- — aTOMHbI/i  HOMep;
t;r,—o6Lu,ee 4MCNO 3N1EKTPOHOB Ha KaXAyt MOSeKyny.

Tak Kak paBHSETCA MPUMEPHO V* MouTM [ANs BCEX  MaTepuasnos, 3ro

ypaBHeHNe MOXXHO YNnpoCTUTb M NPEeACTaBUTb B Cneaytollem Buae

n—I1£i=3X 10" p.

KpuBas, npefcTasiieHHass Ha puc. 2, 638qu CABWraTbCA B/IEBO MO Mepe TOro,
KaK M0THOCTb 3/IEKTPOHOB Y MOFNOTUTENA OyAeT Bbllle 3TOr0 pacyeTHOro nokasa-
TeNns, W BNpaBO AN MaTepyanoB C MeHbLUE MAOTHOCTbIO  3M1EKTPOHOB, NO3TOMY
9KBVBA/IEHTHON TONWMHON 6yfeT TONWMHA, MNOLYy4YeHHas Ha puc. 2, pasfeneHHas
Ha OTHOLUeHWEe NNOTHOCTW 3MEeKTPOHOB nornoTmTens X 3,3X10” 3/ev®,

B.12. Hanpumep, Heo6xofumo 061yunTb  MOMHreTpapTOP3TNAEHOBYIO  M/IEHKY
thoToHamn ¢ 3Heprveir 11 JIbB Wcxogs u3 puc. 2 MOXHO paccuynTaTb, 410 0.5 cm
maTepuana, xapaktepusytouleroca 3,3X10” a/cm®, TpebyeTca Ans TOro, 4tobbl 0bec-
MNeuYnTb PaBHOBECME 3aPSKEHHbLIX YacTWL, MO3TOMY TM/IeHKY — [O/DKEH — OKpY»aTb
maTepuasn UMeHHO TaKON TOMLLMHBI.
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MPVUNOXEHWNE C

PACYET MOT/IOWEHHON 03bl B MATEPUAJIE HA OCHOBE
3KCMO3NLMN (3KCMO3ULMOHHON [03bl)

Cl WHpopmaluHa ANs pacyeTa MNOTNOWEHHONW A03bl Ha
ocHose JOKCrosnunn

C.1.1. 3htheKTNBHOCTb MOMMOWEHNS 3HEPTAN MaTepuanoM, MNOABEPXKEHHbIM BO3-
[e/iCTBMIO PEHTFEeHOBCKOTO WM FamMa-u3yyeHus, OMnpefensieTcs  MaccoBbiM KO3(-
(hMUMEHTOM Mor/oLleHns aHeprum  (Uln/in) Ee MOXHO onpefennTb Ha OCHOBe
MaccoBOro KoauuyeHTa WCTUHHOMO MOFNOLIEHNS 3a CYEeT BK/KOYEHWA NWWb [ONN
(hOTOHHOW 3HEprum, LeiCTBUTENbHO NOr/OLaeMoli MaTepuanom.

Korga VIn/O BblpakeHa » KBafpaTHbIX CaHTUMETPax Ha rpaMm, TO MOKasaTesb
ONA MaTepuana, MOABEPXKEHHOTO 00/y4eHWto, ByAb TO COEAMHEHHS TbH  CMECh,
MOXeT 6bITb BblpaXXeH Mpy MOMOLLUM CNeAYHOLLEro OTHOLLEHWS

N In/?)«=S ar*(pln/f)i, (1)

raen< H (p!'n/eb — coOOTBETCTBEHHO SABNAOTCA [AONEl MacCbl M MaccoBbIM  KO3(-
(OULMEHTOM WCTMHHOTO MOFNOLLEHWNA 3HEPrvW ANA COCTaBNSAOLLEN i.

C.12. ObnyyeHne nopagka JP B BO34yxe [faeT MOr/OWEHWe  mopagka
86.9-r0,4 apr/r Bosgyxa wm 0.869 pag (CM. NpuMeyaHue, NPUBEIEHHOE —HUXKE),
ecM B TOYKe, MNPEeLCTaBMAOLLEA WHTEpeC, CyLLeCTBYeT paBHOBECWME — 3aPSKEHHbIX
yacTuy. [na TOro >ke 061y4eHUs MOrNOWeHHas [03a, NONydYeHHas — MaTepuanom,
NOLBEPXKEHHBbIM 06/YYeHNIO, - paccuuTbIBaETC MO CrnepytoLueld  hopmyne

DM—Dto3 0,89 M Inhw
(P In/p)ens (P In/p)»qj @

rae D,, — nornolieHHas Ao3a B martepuane:
O»*,— nornoLueHHaa f03a B BO3AYyXe;
HUN/0) i, — MaccoBblii  KO3(MULMEHT —~ UCTUHHOTO  MOFNOLWEHWS  SHEprM  ANs
matepuana;
(uln/e),B, — MaccoBbli KOIPHULMEHT MCTUHHOFO MOF/OLEHUS 3HEPIUM ANs BO3-
Xa,

X— .
MopacTaBuB ypaBHeHWe (15) B (2), mony4um cnegyrolLee:

Sal (p Inf?)i
MT=0,809 3
(» 1vp),0»
roe /,=0,869 ("In/?)
(MTp)ecs * “

MpumedaHue. Tokasatenn 86.9 apr/r BO3gyxa OCHOBAH Ha 3HAYEHUN
33.7+0,2) 3B. TpebylowmMca ANA CO3A4aHWs  OLHOM WOHHOW Mapbl B BO3AYXe.

nocnefHve rogbl 3Heprus Ha KaxAyt WOHHYI0 napy cuutanace 34.0 naw
32 3B. paBas gna | P nokasatenu 87,7 w 83 apr/r Bo3ayxa. VI3mMeHeHWs B 3Hep-
My KB KaXAyl WOHHYK Napy TakXe MeHSIOT pesynbTaTbl pPacyeToB  MOF/IOLEH-
HOIA A03bl MO MPMBEAEHHBLIM (OPMYyIam.
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rornoujeHHasl 403a, Kak (YHKUMA OT TOMWMHBI

MoliMme yaH He  Yanb KpWMBON cneBa Or MaKCUMyMa HeAOCTaTOMHO — U3y-
yeHa. [losTomMy Heobxogumo wMeTb O6pasel, obnanaowwii A4°” *104H0 7
HOW. 4TOBbl HAXOAUTLCA WM BO3/lE M3XeMMYU3, uau crnpasa OT Hero

Puc. 1
TonwmHa cnos Bogbl (1r,cu8wm 3,3X
TonWwHHa NOrnoTUTeNs [Ans  paBHOBECUS X|OF »<1) KaK (yHKUMS OT  SHeprim
3apPHKEHHBIX YacTuL, Kak (yHKUMA OT 79 BAHHOMO saTyXamns
3Heprum Ans Bogsl (Matepvan Ana A y
AIXNA alem’)
Puc. 2 Puc. 3
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VH®OPMALMOHHBLIE JAHHBIE

BHECEH MWHMCTEPCTBOM  3M1€KTPOTEXHUYECKOA  NPOMbILLIEH-
Hoctu CCCP

. MNocTtaHoBneHvem [ocypapcteeHHoro komuteta CCCP  no craH-
fjaptam  or  29.02.88 J- 388 T[ybnukaums M3IK 544.1—77
BBeJeHa B [eCTBME HEMOCPeACTBEHHO B KayecTBe rOCYAapCTBEH-
Horo cTaHpgapta CCCP.

3. BBEEH BIEPBbLIE

. CCbINOYHBLIE HOPMATWBHO-TEXHUYECKNE AOOKYMEH-
Thbl

ocosanure HT[ HI «oropue
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