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Annomayus. PaccMOTpeH ynpyruil U3rud JiMcra ¢ pa3inyHbIMU CBOMCTBAMHU CJIOEB.
BriBeena 3aBUCUMOCTD ISl ONIPEACIICHUS] PACCTOSIHUSL OT HEUTPAIBHOTO CIIOSl A0 Ipa-
HUIIBI pa3ziesia MeTaJUIMIecKuX cjoeB. [ padudecku mpencTaBieHO U3MEHEHNE OTHOCH-
TETbHON BETMYHMHBI HEUTPATBHOTO CJI0S B 3aBUCUMOCTH OT CBOMCTB CIIOEB MaTepuana u
pa3HOM TONIIUHBI CII0EB Ae()OPMUPYEMOTO JIUCTA.

Kurouesvie cnosa: bumemann, ynpyeuti uzeud memainia, Mooyivb Ynpyeocmu, Heli-
MpAanbHbll CIOU, CBOUCMBA MEMANia

IenecooOpa3HOCTh UCIONB30BaHKS OMMETAIJIOB BCE IIMPE MOIATBEPIKIACTCS COBPEMEHHBIM
ITPOU3BOICTBOM, OPUEHTUPOBAHHBIM Ha BBIMYCK KOHKYPEHTOCIIOCOOHOM npoayKini. CriocoOHOCTh
OMMETaJIJIOB COYEeTaTh B ceOE MPEUMYIIECTBA IBYX Pa3HOPOIAHBIX MATepPHaoB CIIOCOOCTBYET pac-
mUpeHuto ux cep npumenenus [2-4, 6, 7, 11 - 13].

Jletanu u3 OMMETAIZIOB B IIpoliecce 0OpabOTKH MpEeTepIeBaloT Pa3IuYHy0 AchOpMaIHio B
YIIPYTOH M IUIACTUYECKON oOmacTsax. OqHAKO M3-3a PAa3HOCTH B CBOMCTBAX MaTE€pPHAOB U COCTUHU-
TCJIBHOI'O CJI0s HeO6XOI[I/IMO, I-ITO6I:I BO3HHUKAOMIUC B MOJYUYCHHBIX ACTAJIAX HAIIPSAKCHUS HC IIPC-
BBIIIIAJTN JIOITYCTUMBIC 3HAYCHHS.

N3ru6 marepuana sIBISIETCS OJHOM M3 CaMbIX PACIPOCTPAHEHHBIX OMepalyii B 00JacTH 00pa-
O0oTku MeTauioB gasicHueM [1, 5, 8-10]. B mpomecce ynpyroro usruba OMMETaNIMYECKOrO MaTe-
pHuaia ero mpojojbHbIC BOJIOKHA HMCIBITHIBAIOT PACTATHBAIOIIME M COKUMAIONIUE JedopMaIiu, Be-
JUYMHA KOTOPBIX BBIUUCISETCS 1O hopMyIIe
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Ecnu u3ru6 npoucxoaut B 0OAHOPOJHOM Marepuale, TO HeUTpasbHbIH ciol ¢ paauycom £, B

yIpyroil 00:1acTH HaAXOIUTCS TOCEPEIUHE JTUCTA:
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O,I[HaKO CCJIN JIUCT UMECT HCOAHOPOJAHYIO CTPYKTYPY 1O TOJIIHUHE, TO IMOJOKCHHUE 3TOTO CJI0s
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7€ e — CMEIEHUE HEUTPAIBHOIO CIIOS.
BennunHa e MOXXET IPUHUMATh KaK MOJIOKUTEIIBHOE, TaK U OTPULIATEIILHOE 3HAYCHUE.
B 3aBUCHMOCTH OT CBOICTB Marepuaia B ynpyroi o0JIacTH ¥ COOTHOIICHHSI TOJIIIIMH COCTaB-

JAOMUX OMMETAIIMYECKOTO JIMCTa OyIyT M3MEHATHCS KOMIIOHEHTBI OKPYKHBIX Jedopmanuii &g,
HANpsUKEHUH Oy W, KaK CIICJCTBUE, U3THOAIOIMNA MOMEHT M , tpeGyrommiicst st n3ruba mcra
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Ecnu pacemarpuBath u3ru6 6e3 pacTsruaromeil wim cxumaromeit muct cuisl (pu £ = 0),

TO MOXXHO 3aITMCaThb:

R Py
Ice-dpzjce-dp, (5)
pH r

rae: R u r — paamyc Hapy>KHOTO U BHYTPEHHETO CIIOCB JINCTA COOTBETCTBEHHO.

W3 nanHOrO COOTHOMIEHMS, UCTIONB3Ysl (popMyibl (1 — 3) ¥ IPOU3BOAS 3aMEHY €, X X (toe y

"
TEKyIasi KoOpauHara 1e(opMUpyeMOro BOJIOKHA), MOKHO HAWTH BEIMYUHY CMELICHHUS HEHTpaib-
HOTO CII0S €.

I'paduueckoe mpeacTaBieHne pacnpeesieHns OKPYKHBIX HANpPsOKEHUE mpu 00Jiee BBICOKOM
monyiie FOnra E B BepxHeM ciioe 1moka3aHo Ha pUCYHKeE 1.
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Pucynok 1. I'paduyeckoe npeacrapiienue gedopmMannu 0UMeTANIHYECKOH M0J0CHI IPH
E~E,

Pacnpenenenue okpy>KHbIX HaNpspKEHUH IPU pa3InyHOM PACHOIOKEHHH CJIOEB MOKa3aHbl HA
pUCYHKax 2 u 3.

PucyHok 2. BapuanTtsl pacnpe/eienusi OKPY:KHbIX HANPSI’KeHUIi IPH Pa3THYHOM
pacimoJiokeHnn c;ioes ¢ npu coornomennu E>E:a- S, >5,,0- S, <S,

CyMMHUpYsI OKPYKHBIE HAIPSKEHHUSI, BOSHUKAIOIIKE B MPOIIECCE U3rUOa, MOy InM:
2 2 2 2
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(6)
2p, 2p, 2p, 2p,
TJI€: a — PAaCCTOsIHUE OT HEUTPAIBHOTO CIIOS IO Pa3ACIUTENIBHOTO CIIOS MaTepUasoB.
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PucyHnox 3. BapuaHThI pacnpe/iesieHusi OKPYKHbIX HANPSI)KEHHI MPH pa3TndyHOM
pacnoJiokeHuu cjaoeB ¢ npu cootHomenuu E«<Ez:a- S, >5,,0- S, <SS,

a
Jnst Berancnenus 6e3pasmMepHoro Kosdduunenta a, =— yA00HO NPOU3BECTH 3aMEHY:
Sz

S
n=— ©)

S,

OTCIO1A:
_ Kn® —

-5

B 3aBHCHUMOCTH OT Ko3(¢uienToB n u K BuU3yanabHO 0TO-

N3menenue koddduimeHTa a,

OpaxkeHbl Ha rpaduke (PUCYHOK 4) IpH IOIyIEHHUH, YTO BEIMYMHA S, = 0.

Pucynoxk 4. I'paguk u3MeHEHHs BeJHYHHBI dy, 0T KO3 puumrenTos K u n
Kak BumHO M3 pucyHKOB 2 W 3, Ha TpaHUIE CJIOEB BO3HUKAET CKAUYOK TAaHTCHIIMAJIbHBIX Ha-
MPSDKEHUH, KOTOPBIM MOXKET MPUBECTH K PACCIOCHUIO OMMETATMUECKOro JIMCTa Mpy u3rude. Ydu-

ThIBasA, UTO HAIPSKCHUC HE JOJDKHO IIPEBBIIIATH I:Tcp] JJIs1 KOHKPETHOI'O 6I/IM6T8.J'IJ'Ia, MOXXHO 3aIlu-
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BriBoabI
[Ipu ynpyrom m3rube 6MMeTauIMYeCcKoro JUCTa HauboIee ONACHBIM SIBJIIETCS CKauyOK Hamps-

KCHHUI Ha TpaHUIle COCTUHEHUS CIIOEB Marepuana. Tak Kak KadyecTBO OMMETAIITUYECKOro JIUCTa B

OOJIBIIIMHCTBE CIy4YaeB OMPENENIeTCsi CBOMCTBAMU COEAMHUTENBHOTO CJIO0s, TO MPEebHOE J0IyC-

TUMOE HaIpsbKEHUE He TOJKHO MPEBBIIIATh KPUTHUECKYIO BETUUYHHY.
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CTEU JIeTaliel U3 aJIIOMUHUEBOTO CIIJIaBa

Karouesvie cnosa: nogvluienue pecypca, usHococmoukocms, usMeHeHue pasmepd,
MUKDPOOY2080€ OKCUOUPOBAHUE, INIeKMPOIUM

DUBNKO-XUMUYECKUE METObI 00paObOTKH U3/IEINI B HACTOAIEE BPEMS IIUPOKO MPUMEHSIIOT-
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