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KIACCHOUKALIMS TTPOBOJAHMKOBBIX MATE!

Mo arperaThomy COCTOANIIO NPOBOMHIKORNE MATCDHA-
B DASIETHOT HA TA3000DA3MHIC. AIIKIE I TREDILLC

K 2a300Gpasibist IDOBONHHKOBEIM MATCDIRIAM OTHOCHT BCC [A%01 1t
HaPH, B TOM UHCAE 1 NADH METAoB. T1pit I0CTATONHO MAbIX 3Hatic-
HIIX HATDKERHOCTH HIEKTPIMECKOT0 1013 E ORIt ABIAOTCH UTIeCKT-
DHKAMII If OGTATAIOT 0'eHT, BHICOKIM YJICTBHbIM JIICKTPIINCCITN CONpPO:
TiBseneN . OZUAKko IPH HANPAKCHHOCTII HEKTPINECKOTO O, KO-
TOPOE OBECTIEHHBACT HAYAO HOMIIZALII, Fa3 MOKCT CTATE NPOBOII-
KOM, B KOTOPOM MEPeHOC S/IEKTPHSECKIT 3aPAJLOB OCYILCCTRACTCA HCK-
TPONAMIt 1 OnaM. ECIN B CAMHILLE 0FLeMa CHILHO HOHHZHDOBANHO-
1O T3 HACTYNAET PABEHCTBO MEALY HHCTOM HICKTPOHOR It IONOMKII
TETLHLIX HONOB, T0 TAKOI a3 NpeCTABIET CO0Oi 0COBYI0 MPOBOL
LLYIO CPEjly, HABKIBACMYIO WIasMOl.

TIPOBOMIMOCTS F30D 11 MAPO HCNOML3YIOT B PAMIMHAIX [430PAS-
PAEYBIX MPUGOPax .

K orcudkun NOBOHIKAM OTHOCHT PACIUTABL METAILION  PACTROPH
(B HACTHOCTH, BOIBIC) 1 PACTIABH COACH, KHCHOT 1t APYTHY BUGCTH
MOHHEIM CTPOCHIICM MOACKY.

MeXaHIrs» npoXOTieHIIs JMEKTPHNECKOr0 TOKd Hepes Thepibie 1
SKIVIKHE METALIL 00YCHORIEH HATPABICHIEIM ABITKCHHEM CBOGOAHB
9EKTOHOB MO BOTACTICTBIEM IEKTPIIECKOr TOK, KOTOPLi CO3a-
€10 MPHIOEHIBIA W3BHE HATPACHICM. TIONTOMY THCPILIC 1 HKILTKIC
MCTASIBL HA3KIBAIOT NPOBOAHIKAMIE C JIEKMPORROTE (MemaLueckoit)
7CKTPONPOBOTHOCTEIO WIH NPOBOANMKAMIT Nepaazo pod.
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PactBophi 1 pacIuTaBbl CONEH, KICIOT 1 MEAOUEH, NPOBOAALIE Sk~
TpHUCCKILTE TOK, HA3HIBAIOT SMEKMpOTMANT W NPOBOAIKANMI 6i0-
P020 poda. TIpi RPOXOKIEHIH JICKTPINECKOFO TOKA Epe3 JNCKTPO-
AT, B KOTOPBIi] NOFPYAEIB! SMEKTPO/IL, JMEKTDHHCCKIE 3APAILL 1IEPe-
HOGATCS! BMECTE C UaCTHIAMI NMoreKy (HOHaMH) 3¢k TpoIITa, Ha a7k
TPOZAX NPOHCXOMNT BLAENEHNE BEUICCTH I3 PACTEODA. BONLININCTIO
METAULIOB UNEIOT BHICOKYIO TEMIEpaTYpY TiaACHit (rabx. ). Toib-
KO PTYTL It HEKOTOpHIE CIICIUATLHAE CILTaBD (HADIMED, CITABH -
Tewbt M- TAUM) MOTYT GHITS HCTIOMBIOBAHEL 1 KAHECTBE KIIKHX
DPOBLARKKLE Tpis HOPMATbHOT TEMIIEPATYPE.

TaGanna 3 Tewneparypa wian

Meran Tevmepatypa Meramn | Tewmepaiy,
waneris 7., °C | mwtannens 7, °C
Prym, Hy =389 ke Ni 1455
Tanmii Ga 297 Koamt Co 1490
Harpuii Nd 977 HKeneso Fe 1535
Mg In 156 Hanzaii Pd 1554
Onono $n 232 Tuman Ti 1650
Kaapanit Cd 1 Tharima P 1773
Cuntiert Pb 327 Topuii Th 1850
unx Zn 420 ko Zr 1860
Marunit Mg 651 HuoGuit Nb | 2415
Amovunnii Al 657 Momibzen Mo 2620
Cepebipo Ag 961 rat Ta 2970
Fos010 Au 1063 Penni Re 3180
Mem, Cu 1083 Boxsdpan W 3380
Bepuii Be 1284 o il

DACKTPOANTL HCTIOMb3YIOT B TEXHOIO HII H3FOTOBICHIA PASIHIEIX
SMEMEHTOB PAIHODIIEKTPOIIIX YCTPOFCTS.

K maepduxt TpOBOIKaM OTHOCKT MeTan L i crnans. B epoait-
secKoii cHCTeME XiMireckuX deventon 11 Mewncacena 75%
MCITOB — METbI. B THEDIOM COCTONMMN METAILILS HMCIOF KPHCTaS
SURIECKYIO CTDYKTYDY, /U1 KOTOPOIi XAPAKTEPEH OCOGHIT BIL METAILIH-
HecKOI CoAN MEAIY 2T OMaMi. TIDM IPOXOAIICHIN TEKTOHNECKOTD TOKA
HepE3 KORTAKT PALIMHBIX METAION HE IPOHCXOANT MIEPEHOCA Bellic-
CTBA OHOFO METAILIA B IPYTOH, KAK T HMECT MCCTO TP MPOXOMIE-
Hitl TOKA B DAEKTPOTMTIX, NOCKOILKY MepeHOC HICKTPIHECKUX 3apsi-
108 OCYUICCTBIACTCH TONLKO HICKTPONAML

Mo xapakTepy npuMeleHHH B PATNOIIEKTPONIHX
pHBOPAX METAAMMUECKIE MATEPHANL PASICINOT A MATEHAT I
BLICOKOIi IPOBOAIMOCTH (yAICIBHOE JNCKTPUYCCKOS CONPOTIRACHIIC
P=0,1 SKOM* M) 1 MATEDIAIIEL ¢ BHICOKHM CONPOTHIICHIEM (YACIHOE
ACKTpItIECKOE COnpOTHBTEHHE P> 0,3 MKOM M),
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Marepuaib ¢ BBICOKOI NPOBOAMOCTEIO (KEEI0, Mesth, AoMiII,
07070, CepEGPO I JIP.) HCNOMBIYIOT KAK OCHOBY 1 KONTAKTHLIX MaTe.
DIATAX 1t NPHNOSX, /L% HITOTOBIEHI POROLOD, MIKPONDOBOZIOR,
MIPOBOXANIMX NOKPLITHIA I IUTEHOK, PASIMHHEIX TOKONPOBOIIN Jlc-
Tasei,

MaTepHaist ¢ BHICOKHM CONPOTHBIICHIIEM HCIOALIYIOT B KauecTae
DCSICTIBILIX MATEPHATOB  MaTCpHAIOR Ut Tepvonap, Hanbonee
HIDCCTILIC CITTABLL € BLCORTIM COMPOTHBICHHEM: MCINO-MAIANLIEne
(MaHFAHHHBY), MEIHO-HIKCIACBIIE (KOHCTANTANBI), CIUIABL KEACIA, Hi-
KeI 1t XPoMa (HIXPOML).

Marepuanel, OONANAIONNE HINTOKHO MAIBIM VACALHBIM NEKTPI-
HECKIIM COMPOTINVICITIEM P DI OYCHh HISKITX TCMIICDATYPAX HashiBa-
10103 caepxnposodiuKaL. CRORCTION CHPXIPOBOMIMOCT O ai0T
DIYTh, aAOMHINTL, CBUHEIL, HHODMI, COBHENIA HIOBIA © 0108OM,
TiTanOM it 2p.

o Mcvi.

Bouce  pwosuiuporias Vb-CCU el ML

sEo it waagcas T Gade.
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Prc. i . Kaaccuduialus NposoAMHKOBLX MATEPHANOB
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OcHOBHbIE NAPAMETPbI NPOBOAHMKOD

K oammneay napaverpay, XapaKtepi-
ayioui CROTICTRa MOBORHHKOBGLX MATEpiaaon, oTHoCTR: 1) yacasian
UDOHOIIMOCTS Y 1AW OGPATIIAR €is SeantHia — Y IEALHOE CONPTIRTEIII:
p. 2) Tewnepatypumi KoS(HANENT YAEabioOT0. conporivachin TKp
W Gy, 3) KosfHenT TengonpoBoTNOCTH Y., 4) KONTAKTHAR pai-
HOCTh *OTEHUIAIOD W TEpNOSACKTPOASHKYIAR cHaa (repo-IIC),
5) PAOOTA BUXONA SAEKTPOHUE N3 MCVELIS, §) LDEACH HPUOCIH Wil
PACTRNIHI T, 1 OTHOHTERbROE yRTANEHIe fleped paspiisost AL
Vienuwan mpoBORNMOCTL W yaeamWoe co-
npoTweACHne nponoann KOs Consh naoTHOCTI ToKa J
(5 31PAX KA KNAIDATHLH NETD) H HANDNCHINOCTI SACKTPHACCKOLO
7OXA (B BOALTAX Ha METP) B MPOBDLHKE AGETCH HIBCTIR GO A0l

I =

(anppeperutnaninan dopya saxoita Owa); 37ecs y (B CHMEHTAX 1 setp)
HapasCTp MPOBGLIHKOBOTO MATEPHANE, HAIWBACMI e50 yOeABHOL 1po;
400u0CTISI; B COOTSETCTBIN G 3AKOHOM OMa Y METAALINIECKLX 1DOBOA:
WHKOD e 3ABUEHT OF NATPMHIOCTI SEKTPHIECKOTD oan £ npi s~
Meeuii nocreneh B BeCoMa WHPOKHX npenenax. Beandiia p = 1y,

OOpaTIIAN YACIMNON UPOBOXNNOCTH H NAIMIGCNIH YIETHHEN COTpO-
THBACHNEM, A1 WMEOWETo conpormaenne R mpooxmika annioi |
© HOCTORIIIN TONEPeM CeNeieN S BHAICARETCA N0 GOpNYAC

o= RSIL
VAEILNOE CONPOTHRTENHE MIMEPALTCA B DMANETPX.

Tewnepatypuwii Kosgduument yaeanuoro
ConpoTuuAcuin wevanaon Hucio uciTeneh sapima
(OB TpALIA CROBOMMY 5ASKTPOHOR) B NETALUINECKOM MPOBOAIKE
Uptt TOBIICHII TCMICPATYpH NPAKTHEEC OCTACTON HENINCIIN

Olinako BeecTINe yeilacii KoneGanuii Y3108 KDICTANICCKOR pe-
WETKI ¢ POCTON TeNTIGPATYPH NIOABISETCH e GOBLIC I G0Tbie pe
IRTCTOI 18 1YTH NANPARIEIAOFO ABIHEII CHOBOAIEX STCKTPOKON 101
ACACIBNEN HICKTPHNECKOrD KON, T. €. YMCHMIGETCR CPEAIAn Aala
ChaaAIInTD TNAREA STEKTNOMA ). YNEHBLIAETCR NOABILKIIOCT) SACKTPO-
110D 11, KaK CTEACTSIE, YNEHMUAETCR YACTLIAN MPORONINOCTE NETAAI0D

U BoSpaCTasT yiemwioe conpormBaCHie Wbt caosa,
tesnepaTypisi KosppHILHCIT | * yaeauoro conperinen
NCTAII0N (KLU B MIIYC EpBOR crenen)

i V@

TKp =y ==

e
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po=py [+ 8 (T3 =T
Wheo conpomusaeHtn AANNOTO MATCPHATA B ANARA3OUC TEMTEPATYD OF

T, 20 T

TenaonpoOBOANOCTL Neranaon dn nepenasy ren-
ROTH UEPE NETANT B OCHOBNON OTBETCTOCINE Te K FIOGOTIME HMEKT-
PO, KOTODHC OMEACTHIOT H VIEKTDOMPOBOTHOCTS NETALION H WHC10
KOTOpHX B cTHHUC OfbeNa METATAd necuva beanko. [Tovony, Kak
PABAAO, KO ILNENT TENTONPOROTNOCTIE Y, METALION HAMHATD 0 e,
HEH KOSJMUEIT TeNTONpOBOIOTH HITEKTDIKON .

ONEBMIND, 10 NDH IPONIX PABHNX YEAODIAN. e fonbiue yacauan
STEKTPHYECKAR TPOBONIMOCTS Y MCTATAA, TEN GOIBILE TOTACH GATH
€10 KOSPIIHEHT TENAONPOBOANOCTH. JIETKO TAKHE MUACTD, 410 it 110~
BUUCHK TEUTEPATYD, KOTAD TOXBIKHOCTS SACKTDONOD 8 WeTaane it
CODTBETCTREIIO €10 YAETOMAN POROIAMICTE 3 YNEHBIIAIOTCA, OTHOIIE-
HHE KODDINIERTA TeNTI0pOBONIOCT NeTanAa K Cro YACTHION 1po-
BOTMOCTH 7,/y 20110 BO3PACTaTh, Matewatuiecks St0 bupamacTen
aaxonos Budesana—dpanya—opense

Vv = LoT,
e T T Tenparypa,
pann

10 Moperia,

Toacsasans & gopuyay smawckin nocroonBoauuy
£= 138002 LK sapana saewtpona ¢ = 1,6-10- Ka,
waey Lo = 2,45.10°% BEKE
akon Bitzevana—®panna—lopena ounonmseren (s ofmactit
TeMnepaTyD. GISKIX K HODMATLUOH WA HECKOALKO HOBUICHNbX)
B4R GOAUNKCTEA MeTATIOn .
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Tepwosaekipoanumyman cuna [ conpik
HOBCHI 4BYX PASTHAIX VETAATHIECKIN MPOBOLANKOB (KAN MORYTIPO-
BonwKo, * MEALY M DOMINKACT KowmaKmAan pasioce
nomenigadaon, TIpHAIIHA loRBACHIA 3TOf PASHOCT nOTeNEIAT0R 30~
KROSGETCS B pasinit Siasennii PAGOTH BUXOXZ SACKTpONOD 11 P
AWK METAR 108 . TAKAE B TOM, HTO KOHUENTPZILA
SIEKTPONOD, @ CACIOBATE LI, W TARTEIE SACKTPONNOFD £33 y PATILX
METAIOR 1t CTAABON NOFYT GHTh HCOMIHaKOBMH. H3 S1eKTpoRHOR Teo-
DI NETAZA0B CACAYET, 4TO KONTAKTNAR PATHOCTE MOTEHWHAROD NERAY
weraasan A 1t B paswa

In2ea,

Unn=Us—Us

T Uy 0 Uy — NOTCHINATH  CONpHKICHOUUINCH  METARIOD; gy 1t
gy — KovenTp A saeTpoon 1 verannax A w Bk nocroni
BoAbiiaia; ¢ — AOTOTHAN GeTHANG 3APAAI IREKTPONA
ECail TeNTepaTypi e ANHAKOD, TO CYNIA PIIOCTH NOTeH-
WHAIOB B SANKKYTON Hewn papha yio. MHaue 06CTONT Aeao, Korza
O W3 cnaen iteer TeMREpATYDY T 3 ApYTOR — Temeparypy T,
e 7-8). B 5o eayaae ey Cnanvi tozikact Tepyo-IIC, paes

U

Ut U =Up = Uy 42 0 225 Uy — Uy

G TR
ut0 NoAIO SamNCaTy B Be
U=4(T —Td

Tae § — rocTOsNIMA A% A0l naph npoRokKOD KOppHLIENT
7ep0-IC, 7. . 16pN0-I/IC JOTRIA rari, APAROPRIAKATIHA PAAHOCTH
evneparyp cacs.

Mexammecite coofcTsa MPOBOIINIKOD  XAPAKTEPHITIOT MpEREOM
HPONHOETH mpi_ PACTANEHIN 0y i OTHOCHTEALHbY VATHHENHEN Teped
Paspunon AllL, a Takme XPYMKOCTHIO, TRCPROCTR § TONY: 1
Cloficroaus.  Mexanmiecriie CBORCTS NETanmwicCKHX MPOBONIIIKOD
B 60nbuIOR CTENCHH 3ABNCAT O MEXANHIECKOR I TEPMIIECKOR 00pACOTKI,
OT Wamiunn terpyiOuUAX TpHNCCER 1 T. 11, BANIIC OTANTA APHBONNT
K CYLCCTRORHONY YMEBUIeN0 0, i yesienino Al/L Takue diisie-
€Ki napaverpel POBOANHKOBBIX MaTEpIA0, KAK TENCPATY DA nAaD-
€I W KUTERIA, YICTOHAR TERIORNKOCTH W apyrie,
He TpeGyIOT nco0KX noRcHel
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Harpuit OTHOCHTEA K TICPCHCKTHBHEIM POBOMIMKOBBIM MATCpH-
anam, OBNANAIOUIMM CIEAYIOUMMH CBORCTBAMM:

VAeTBIOE VICKTPHUCCKOE CONPOTHRICHIE HATPHS B 2,8 pasa Goitb-
i, e y MeAw, 1 B 1.7 pas Goabue, HeM y oM

'AWIKAS IIOTHOCTL (0¥ flerue 80w, (ITOYHOCT o0 & 9 P23 MeHbue.
MAOTHOCTH Mejtit), 103TOMY MPOBOJIA W3 HATPHA DK JAHHOF POBOH-
MOCTII Ha CAUIILLY /ULIIb TIpH HOPMATBIION TEMTICPATYPE AUNTEIh-
HO fertie, em IPOBOJA 113 TOBOTO APYTOTO METALIA;

XHMHCCKI AICTHBCH (O HHTEHCHBIO OKHCIETCH HA BO3YXE 1 Byp-
1o pearnpyet ¢ B00M);

wiror;
MAUTBITL TG/ TPOMHOCTI TP PACTARCHIM 1 PYTHX Aelopma
wnax. QL PR oLtk TOU

Harpieabic 1POBOAIITEPMETHSPYIOT B AGCTMACCOBHE (HOTI3TH-
TEHORBIC) OBOIONKH, 4TO NOBBINIACT HX MEXAMHIECKYIO MPOUNOCTS 1t
COACT IMEKTPHUECKYIO HIOTAIMIO.

T 2 raqer~
W B &%Q%

b (H% - NS oot e

Prym - eACTREIILT] HHCTEI METAILT, KOTOPH IpH HOPMATBIION
TeMIEPATYPS HAXOITCA B AMIKOM COCTOANHI. OB OBARACT CreAYIO-
e cRoJCTRAMH:

HerKO HCHAPACTCH Ke [IpH KOMHATHOF TEMIIEpATYPC, W TAPH ce
Oueih BpeIB;

RpHMeIICHIE [1APOB PTYTH B FA30PA3PAILX MPuGOpax ofycronic-
HO GOlIEe HH3KHM HTOTEHIAIOM HONHHLIIH 110 CPABHEHIIO C 0D LIYHEL-
Mit 1 HHCDTHEIMM ra3ams;

HCTAS PTYTH 1 Ce COSTIMHERIS OTHOCTCS K SIOBUTHIMN REWCCTRAMN;

1 PFYTH XOPOMIO PACTROPAIOTCA WICTIONHBE H PE/KOIHETBHLIO Me-
TaUIE (AT, AMOMINIIL, WAIK, ONORO, CHISHEI, KAAMMI, ILiaATHIA,
cepeBpo, 3010T0);

CaBo PACTBOPAIOTES B PTYTH Ml 1 NHKEID]

HE PACTBOPHIOTCA B PTYTH KENE30 H THFAIL

FloMyHaIoT PTyTh METAILTYPIHECKHA CIIOCOGOM, TIONBEPIas <& Milo-

FOKPATHOI OWHCTe. 3AREPUIAIOIIEI ONEPALMEI! ABTACTCH BAKYYMI
ReperoKa K TeMIEPATYpE BPUMCPHO 200°C.

LIpHMCHAIOT PTYTS B JEAMIAX JUCBHOTO CBOTA, AU PTYTHSIX KOHTAK-
TOB 1B PENe, B KAUCCTHE HIIKOTO KATOZA B PTYTHEX BHIIPAMTANAX, B
PIYTHEX AMIAX.
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sanAua 4

B rabi 3 I8 KANAORO BAPHSHTA OPHBEACHN NOAYVI] O
HIROBBL MATERRAT H TOMYMPOBCIFHKORNS TPHOO

Tat e 3
Hanvenonsnae noynposammmonit
Houep a0 wopr
#apHETa | (napwaur no NpeanbeaCHEh | (napuat 1O mocacaien
wWigpe tngps) indpe ribpa)
o Cepuanh Tuprerop
! Kewnnh Saronesrcon
H Coacn Tenmopeseron
Kot e T Ko
T T T
H s rasan S —
5 Kpeunnh v cheamn
7 Sien wean on
8 Avosona msn Tparmicron
o | Kpoand

Nafime onpeneramie norynposomixa. TIpunemire Kaaccid:

Kaillo NOAYTPOSOTHHKOBHX MBTEDHAJOB. YKaXHTC, 0T Kakii
(DAKTOPOD 32BHCIT SEKTPOTIPOBATHOCTY, NOLYTPGBAHKON, K7
KO ONHUIMTE 3aRAMIAH MEDEPHAT, YKAKNTE Q0IACTH €10 HCNOAT
a0Bas. VKamHTE RAGHateHe TINTIDOBOTNHIOBONO PG
OTAWNATE TPHIIN €ro AeficTBAS. YRANKTE IONVIPOBOTIKOTH
MATOPHATH, NONOILIVENHR B RaHOM MHOIPC
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Hanwsne y 107YNPOBOIMIKOS ABYX TIIOB S1CKTPONPOBONHOCTH —
JEKTDORHOR (1) W SACKTPONNO-AWPONIOR (p) NO3BOTART RIOIYIHTE
foAyApoROMIKODHE WMeMR © p —n-nepexonow. Ciona oTwoesTes
PASTHSHHE THOH KAK MOMX, TaK W MATONOWINX BMIpAMHTERcH,
yenauTesei  renepatopos. NorympOTORHKODHE CHCTENH NOrYT GHTY
© yeexoM HCHOMIORANN ATR UDEOCPAFOBANNA  PASTHNNX BHIOH
SHEDIIN B HEPTHIO SEKTPHIECKOTD TOKA C TAKWMH SHASEINMI Ko}
dWuieiTa NPOGPAIOBANIA, KOTOpHE ANIOT NOIYNPOBOANKOBLE e
OBPRINATENI  CPABWIMNNI C CYUIECTBYKOUUK  NPEOBPASORATENAMH
ApyTHX TTOB, A WHOTAG W mpevocxonaumw . [puwepavn noxy
APORONINKOBHX IPEOOPA3OBETENEH HOTYT CAYKHTH COTHENNSE GaTapen
W TepmosTexTpHUeCKne Tenepatopsi. [Tpn mowouwln moaynposoANKOn
MOXIO TOWASHTH TENICDATYY WA HCCKOTLKO ACCHTKOB rpanyCcon
B rocaenuite ronb Ocof0€ 3HANEHHe npHOGPEND pEKOMGHNAUAONNOE
COGSEIHE UDH NHIKOM KANDHRERNI NOCTORWNONO TOKG STEKTPOITO-
THPOTHEX TEPCXOXON, KOTODHE HMOALIYIOTCH ATl COYAANM CHIHATL
HX WCTOSHKO COeTa N § YCTPOCTEAX BHBONA WHGOPNAUNN K3 Bbi-
HCAHTRABIN M

TIOTy IOBOIHKI MOTYT CAYMNTL TAXGKE WATpERATENBIbNN STeNer-
Tawk (CHANTOBIE CTEPIH). HILLWKATOPAMIH PANHOAKTABHEX W3ySCHIH,
© WX TOMOWLO TAKKE NOWID WINPT, HADAMENHOCTE WATHHTIORD
029 (npeoGpasonatean Xoana) u . A
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Knaccucbukayus nonynposooHUKOSkIX Mamepuanoe
Knacer ik 107y pOBOIKOR IPHEEHA 1 PiC.

Ociony coBPEMENHOT DICKTPONHKN COCTABIAIOT HEOPIAHMNECKIE
MOHOKPHCTALIFFECKHE 1 TIOMMKPHETAIINECKHE IOAY HPOROTITHKH

oy lIpOROHMKORLIC CHORCTER IPOTRIRIOT |2 XHAINECKHX MENEITOR,
axousXes 1 epeneii acti Hephojueckoii cuerenst, 1o B, C (awas), Si,
Gie, $n (a-Sn), P, As. Sb. S, Se, Te, 1. Fl mex nooriamns coficrsasin o
XIUMITACCKOl YCTORAIBOTHIO 0B TaTOT i Gie 1 Si. 1Ipi 10N OCHOBIHM
MATCPHLION 10AYIPOROIIHKOBOH HEKTPONHKH HAIACTCH Kpennfi, Bupesienuie
3 MONOKPHCTa108 S MAACTINA VAT OCHOROI /U W OTOBICHHH
GOLINNICT HPHGOPOR I HILTErPATbIILIX MHKPOCKEM METONON HITerPibioil

TexOIOrIN

Jlpyras SOAbLIAS (YA 1Y IPOROIHKS — TT0 XHMHTECKHE CORTIIEINS,
COCTORILAE 13 Ay 1 GOBIERO HHC) XHMHIECKITS HieneirTon. Hx ofosmasciie
Ccxmabacres 1w Gy (A, B, C) 1 WEI0RX HIEKCOS, HOKIIHBIOIIX HONCD
iyt Tamiun Merieneesa. HauGojiee pacipoctparieiin: coe et Kiacea
A'B'. 910 GaAs, GaP, InSb, InAs, InP, GaN. M3 coezumennii A'B' upivencinie
oyt KapGHA Kpeni — SiC., Tlepexicrentiinie NaTepHaIL B wie
MOHOKPHCTALA0R HEMOLIYIOTES LTS H3TOTORICHI OTOVIEKTPOMIIbIX

MO0 1 SEPHLIX JUOLON.

Xuvseckne coeiumeni iiacca A'B (CdS, CdSe) u A'B (PbS, PhSe)
HEHOISYI0TE B BIUKE HANLUHIBIN HOAKPHETULINIECKIN IHIENOK L%
WIraToB eI OTOPEANCTOpOS.

B 110:1y1pOBOIIHKORO HEKTPONKKE HaLIH HIPOKOE HPHMEHENHE THIP/C
pacTropI ety Ximieckini cocmeniivi A'BY, takne kak GaAs-AIAS
(ALGayAs), GaAs-GaP (GaPy As,). A’B" (CAS-CdSe) u ap.

Cholic T THEP/IX PacTHOPOB HILINIOTCH HPOMERYTONHBI I MEALY CHOfiCTRANIE
OBPARYIOLLIX 9K XHMIFSECKIK COHeH
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Honynposoziki

Morokpieramceine Tompreranmmces
Dnieenrapusic Xuniseckite coeanmens
— A'B (GaAs, GaP. GaN u
)
Kpesuii AP (CAS, CdSe wip.)
Hpoune (C. Sn, B, P) A'B(PbS, PbSe 1 ap.)
Avopiie AB(SIC,uap.)
ATB(As:Ss. AssSes wap.) Tnpiie pactoput

Puc. g, - Ka

HioGpetene tpaimsieiopa » 1948 1. OWaNEIIORIO HOBYIO Y 1 AICKIPOIIKE,
CHOCOBCTHORLIO PasHHTIN (YIIBMEN T b, HeCACAORIIE B OBALCTI ekt
TIOIYUPOOIMKON 1t 1Oy IPOBOTHKOBEIX. npHGOPOR. Chieuitanioes cuoiicts
HOAYIPOSONIIKON  MUTCpAION  OfyCAOMIIA  IIMPOKOE  TeXIIICCKOC
UPUMEHCHIE IX L% ISTOTORIEHNS CAMMX PALIIAY  HOAYIORONIKORbIX
npuBopor:

H0AYPOBO OB JU10/08, TPAIIICTOpOR, THHETOPOL:

(OTOMO08, OTOTPAIHETOPOR, CHETOHOON, 1101V IPORONKOLX 133D,
oro-, repyo- 1 varTopeCTOpOR:

accpukai HoaypoRo

BLIX MATEPHAION

AATUIKOB ARICHITL, MATTITTIILX (10161, TEMIIEATY LA, H3AYCHHTT 1 2D,
COBepUIHCTIOAIIE 110.YPOBOAIKORO TEXIIOAONI TOIBOILIO petiiT,

SAULINY MUKPOMHITHATIOPIIAIN 3 HHTCEPALIH YICKTPONIION AllAPaTyPL
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KapGuzt kpesii

KapGua kpestins (KapGopy ) — Ginapiioe eopraimiiecioe xinmcesoe
cocumenne kpeims ¢ yracpoow. Xisumiecxan dopyyna SIC. B npupoze
BETPEUICTEs B WHAE NPCILINAITI PEAKOTO MiEpAY — Ayaccanmta. |lopoiiiok
KapBiua Kpewins Shut oayuen » 1893 roay

KapOiut  Kpewitix  ABINCTCR  THEDANM,  TYFONIABKUM  HCLLCCTHOM.
KpHCTUIHCKa PENIeTK aaronii peuierke aivasa. He pucToopint b noze 1
KnesoTax.

Duzneckue cooiicTna:
COCTORHME ~KPUCTASLIM, DY 3 Wl KDHCTALIECKHE MOPOLIKH OT IPOSPaiI
GEI0r0, AKCHTOTO, ICACHOTO MM TEMHO-CHHErO A0 HEDHOIO  LBCTOR, 3
SABHCHMOCTH T HCTOTH, JWCIIEPCHOCTH, WIUAOTROIIILX 1 HOMHTHITILX

oI
Moumspras wacca . r/vorn 40,0962 ;

Trormocrs, M/l 32

. mnan (e pasi) . ° 2730,

Cratyiapivan srranmiis obpasonanis (298 K. /i) ~66.1;
Cratyapmias vepris | nGoca obpasonarm (298 K, kbi/sioms) —63.7:
Cratinapiias rpoins oGpazosanns (298 K, Jix/sonK) 16.61:
Crauapritas MosbHR Ten0eNK0CTs (298 K. Jbi/vwonnK ) 26,86,
Hoxasatesn npenosentn 255
XapaKTep KpHCTALAHECKOM pelnTin atomii;
HEPIHA KPHCTLAIECKOT PemETKi , Kt/ r-hop 299

DAEKTPOIPOBOHOCTH:
KapOi Kpesitisn AIuIseicn OTyTpOROAIKON, THI TPOBOANOCTH KOTOpOTO
sapncHt o1 npuveceii. TIPOBOIIMOCT 1-THIA_ NOAYYAETC 1M ACFHPOBRIIIK
A30TOM 611 GOCHODOM, @ P-THIL — C HOMOULHO LHONMNIA, GODA, (A W
Gepiinius. METaiimecks HpOBOIMNOCTS GhA JOCTHINYTA 30 CHCT CHILHOID
ATHOWAINS GOON, AOMHIHEN 1 230TON
CHEPXIPOROIINOCTS Ghia Bl apysenia i noTIax 3

SIC:AL 3C-SIC:B 0

GH-SIC:B 1pi omsaxonoii eweparype — 1,5 K.

Clitiectnyer Gomoli ITepec b HCTOTMOBUNA AQIIOR Belicera ©
KQICCTBE. 10 POBOUINKOBOTO. NATEPHALA s SMCKTPOMIIKE, TIE G0 BHICORas
TETAONPOBOANOCTS, BHCOKO® VIEKTPHYECKOS NANPAKCHHE IPOBOR 1 ubiCOKaN
LIOTHOCTS JIEKTPHIEEKONO TOKA /K0T €10 1EPCHCKTHBNEN MATEPHLION /LI
BUCOKOMOIINbI | YCTPOICTE, 5 TOM Where NP COLMaMMN  CREPAMOIILIX
cneTom0on. Kapowi Kpesnis iiect ove ki koddiuiuieint teiooro
pacupenna (4.0-10-6K) 1 0CTATONMO LHPOKON TEMIIEPATYPHON UaIOE
IRCTUIYETALHN O He MCTIBTHBACT (ATONGIX NEPEXOIOR (B TOM aiCE (a30BhIX
HEPEXQIOB BTOPOO. POTa), Wi KOTOPNX  MOACT HPOMIOTH paspyiee
MoroxpeTazion,

Tlepianit suekipisicekii yerpolictsawi w1 SIC Guan uesneiinie
IGMEITHI BAPHCTOPI it BEINTILIMIIE PASPANHKH JUIS FILDITH IEKTOYETAIIONOK
o1 ueperanpeii. Kapdit Kpeiis 1 paspuumiKax (pHMCHACICH B i
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Marepuata miTa — cvecn SIC 1 cesyioiero. Taike Ha ocose Kapoiia
KPEMII [IEMA10T BAPHCTOPH, “YTH SMCMENTH IOIANb Dt OBTUIGTY BHCOKIN
COUPOTHRIEHHEM [0 TeX O NOKY WANDACHHE I WX HE JOCTHINET
onpeseaenioro. oporonoro. s VT, 0CKe M0 WX conpormmIche
OO YIETh 710 GOIEE THIKONO YPOBA it TOAACPAMSATS HTOT Yponeith, fowa
e

KapGin KpeMItia HCTIOTIYEIcs b coepXOMCTPIX  BHCOKOBOMNTIX IHOTaX
Worriat, N-MOU-TPInHCTOPaX 1 B BHCOKOTCNTEpaTypithix. Tuphciopax. Lo
CPABIENIO C NPHOOPAMI Ha OCHOBE KPEIHS H APECHILI [V IPHOOpL 1)
KapGIIa KpEMHHS HIEIOT CIeAYIOITIE HpeHNyIICe TR

B HECKOTBKO Pty GOIBIIAs IHPHINA 31PEUEHNON 301

510 pis GOTHIIAR HISKTPIFCCKaA 1POHHOCTH:

BHICOKHE AOIYCTIMbE PAGOUHE tenmepatypit (10 600 “C);

TENIONPOBOIOCT B 3 pasa GO, 4eN y Kpevt, 1 nosin w10 pas Gorbie,
e y apeera FaIS;

YETONMBOCTH K HO3CHCTRIO PaUtaLII;

CHAGHIIOCTI, MIEKTPINECKIX XapAKCPUCTHK UPI WIMEHEIE Teiieps
QTeyTeTRHe Pifi NAPANETDOB BO BpeelH,

Vs 00N ARYXCOT maTAee T MO MBHKAIU KIpOWLY KpENIIA TOILKO e
HPHMEIIAIOTER B 101y IPOBOHHKOBbX HpiGOpx — SH-SIC 1 6H-SIC.

SIC R0 PCANENY ARISETCH UMM 43 RUKHBIX KOMIONEHTOR CETO OO
10 HONYASPIAR TIOVIOAKA JUA BHDALMGIINA YCTPOTICTS 13 HHTPIAA. TS,
HAIIKC OIf CAYKIT TETTOPACTPCCIITEIEN B MOLUIBS CHETONHOAX
1 HACTOAIICE BPeNS KAPOIL KPCNIIN ATISETCS AN 13 THITHHHBIX MATCPHLION
I WSTOTOWICHIA  HAIPCRATERIBN YIEMEHTOB, CIOCOBHBN PaGOTaTh nph
rewnepatypax 70 ~800°C na sosiyxe u g0 ~1400°C B eifrpatsioi i
BOCCTANOMITEIPHOR CPEAC, TO 1AMCTHO MMIIE M IOCTYIINO Ut Miorinx
NCTQUECKHN Hal perateieil. Harpesare biiie YeeHTH 13 KapOWIA Kpenis
HEHOAYIOTER DI TIABICHIN UBETHAX MCFAILIOR W CTEKTA, P TEPMHICEOil
0GpAGOTKE METAIION, (I0AT-CTEITa, PH IPONIBOTCTRE KEPAMIIKIL, ICKIPOIILIX
KOMIOHeETOB 1 T. 1

P 0
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Jlarumk Xoana

Jrsns IC X — 970 VIewEHT aBTONATHW, PATOVIKTPOMIKN 1
WONCPUTCIbION  TEXIHKN,  HENOTMIEMB B KINCCTRC  HIMCPHICAIONO
nipeoGpasoRaTes, e
Hpescramaser oGOl TOKYIO IPAMOYFOIbIYIO IaCTHIY (U101
MN2) e AGHKY, WOTORTENIYIO w3 TOAYIpoBOMKa (i, Ge, InSb, InAs)
HMECT 4 YICKTPOA Ui 07BONA Toka W chiva de Xowma. H1oh i
MeXanecKHX noBpeAActniL, naaeTmikn X, 0. 4. Mowrapylor (4 tuidiiky

Kepastuii). JUis 10 HENHA HaHGOABILEN HMeKTa 1O 1LIAC it (1AS1IKi)

B¢ kotopara ocnomaito 1a diexre Xoui.

YME) 1A POUNOI HOUIOKKE W WSKTPHKL (CHOM.

AomcTeR 59
wavepel warnT noaci (01 10-6 10 105 3). Ty wimepenn caadhix
MarTx el noauayores Jlatauk Xonna, BMONTMPORAIIHLN B iope
eppo- MM (CPPIMATHHINOIO CTepKE (KOWIEITPATOpa). 410 HosmOIAET
Litocts, arka, T, K. 1 HOAYIPOBOINKIN

a0 cibei. Jlarank XOAia GpUMSHAIGT ik GECRoi Ak i

HIHTEILHO TOBHCHTE SyBCTIN
KONICHTPALIA HOCHTEICTT 5apIon (a Caeiomarenmiio, u Kkoxpumert Xonia)
MOKET SABHCETH OT TEMTICPATYPHL, TO 1 C/IYHAE TOAILIX WIMCPIl 1E0GXOINMD
auGo epyocrarposat, Jarins Xoasa, 160 IPHMEIHTS CHILHOC PO
HOAYTIPOROINKN (1IOCICUHES CHIKACT Y BETBIICIMIOCT) A1),

Hpn 0w Xowia DJIC arsinka MoAIO HIMEpATH 105310 (i Hiticekyio
BNy, KOTOPa OOSAIO o

A ¢ MATHENLN OJEW; 1§ acTIOCTn
MOAIIG WIS eIy TOKS, TAK KK BOKDYT IPOROANNING < i4ihob <G <ich
Korapoe wouo wivepir. Ha ocnone Xonna VAC xarinc
cosuai aviiepyetput wa Tosn o 100 KA. Kposie toro X HAC aarusn
IpHNEIAIOTES 1 NPT A 1
VINEPITEAN PRI SALINTHOLD O, MBIIHIION HOTOKD 1 MOILHOCTH

MarHoe 1o,

OB EpEMELIENiT, 3 TaKKS B

K piceKs

EPEMEHH, 1, HAKOHELL, B BOCPOSIO LN TOIOBKIX CHETEM THYKOHIIHCH,

NI, 15 GECKONTAKTHA 1IPCOGPAIONITEN 1OCTOAIIIONO 10K 1

vtk X wIsi16s 0CHOROH MHOTHX. WHTEIPAIBIALY AQTHHKOR U1t
HSMECIIA NATHITIIX, YICKTPHMCCRI H HEDCKTPHAECKIIN NI, TIKNS KaK
AT HEHITONO. LA YIAOHOIO IEPENENEN IS, AN MALITHON 1001
QTN TOR, AT PACKO 1 A, Y AOBCTHO GECKOITAK 10T Cpafi s
(HOANGE. GTYTSTONC MCNANNNCCKOTO. WSHOGA). FSKAN Civmucio, wpix ivia

HCHOMAOBANIS JEAAOT X 1ESANCHHMBINI B 1PHEOPOCTPOCHHK, dSTONODIAM 0]

ABHAHONHON 1 APYTHX OTPACARX IPOMBILLICIIOCTH
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Hitie paccsaTpiBaoTcs HeKoTopue 1

witerpabiby AaTukon Xoaa, Tlepeucis BOIMORILX IPHNCHCHH

TATMKO JQUICKO 1HE OFPAHHNHBICTCH IPIMCPANH, IPEHCTAICI T

o e,
Jlmedinbie sraramkn Xosa:

A ToKa;

HPHBOII IEpeNCIIOI HACTOTH BpantCItA;

CXEMI VIPARICHIS W AT MIeKTPOABHFATECTT;

"y

T pacxoji:

GECKOICKTOPHbIE ABHIATEN HOCTONINORG TOK:

i€ HOTEOMeTp

AT Y 10BOPOTE;
ACTEKTODM (DEpPOVTIHTHBIX e
s sGpa:

raxome TP,

Jlormeexne narmin Xosa:
TR AT B
yerpoiierna cuipomain;

JUTHHKN CHCTEN KAUTANIS A1TOMOGHCH

TR 010K (OOHAPYAHIAIOT TIEpENEIEIIE Netiee 0.5 )
TR MY TCOB (PHITEP YCKTPOPHROH):

T HoRoRCNIS KAanaOn;

Grokmponk epei:

GECKOLIEKTOPIHE ABHIATEN HOCTORNINORD 10K

IEPHTENH PACXOT;

Geexommatume peie;

TETeKRTOP IpHGIRCHIA:

CHTIITEN NTITIIN KIPTOUE WA KOcit

aTnKn Gy (s puirepax).

AEe HOIYIHPILIE HPIMCIICI

s
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Yoderon X nwsmcren nowienne 1 nposouRe ¢ 10k
IMOTHOCTHIO . HONGHIEIIION 1§ NATIOE 1016 11, HICKIpIGERor0 o .

RS ———— A

Pre. 3

L1pH 5100 HanpSAEIIOCTS ICKTPHHECKOTO I0/A, HAMBACNOTD et 101en
Xoana, pawia: &, = RIj sin a.

e o yron wesay nexropavn H w J (= 180°), Korau HLLj, 10 seawana noss
Xonna £, waxeusansiia: £, = RIj. Beswanna R, nassivaenan koxpmisenion

Xouaa, suasercs ocuoanofi xapakrepuerxofi adiexta Xona, Iext arkpurt

dusmion Lepbepron Xowion i 1879 1 10Mkux ietkax o0ra. U
admoneI X0 peRTa BI0A IDINOVTOIMIILIX LACTHI 3 HECTEANCNbX
. JUINEL KOTOPUIX | SN0 GOALIIE WHPHIN b 1 10N d, 1po-
nycxacren ok

Fgti o s 3) ,

VIECh MANIHTIOE HO1E HEPIEKYIAPHO ILIOCKOCT taacTitn. Ha cepenmie

nene

GOKORIN. e, ICPICHUNKYIAPIO TOKY. PACTIOIOAEIE YICKTPOIH, MEAILY
Koropeii wviepserca JIC Xoma |

V. Eb - RIS
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Tak kac YIC Xowsa wewser swax ua odpam
HAIIPAICHI MATINTHONO 104K 1A OBpaTIOe, T0 Xouuia Hpeherc oriocHcn X te-
I (HONATI N ARICHAN

i pn e

Hpocrciiuian reopus Xoasa wpbexta ofwaciser nonwcme IC Xoria
BRINOACHCTIICN HOCHTEAEH TOKE (XIEKIPONOR UPOROAINOCTN 1 ApOK) ©

e soes, T AGHCTRIEN SHCKTPINEEKOND 1ot

TPHOSPETAION HalpAENHOC ABIKCH e (Apefi).  eperta cKopocts KoToporo
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F ey, nox
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€ WaPATA 1t ROVIHKACT MEKTPOCTATIRECKoOE Mo — note Xonta. 1 cioro
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yenomx pamioneeis e, = ey, K, ~1ne 1. oreiosa R~ lne (enkyon).
Iax R comiuer co marow nocure
KouneHpat_ NoCHTC

e n

4 nockTe

ciictsyer Jlopenna c
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ok Jlw verwuon, v Koropuy

(4EKTPONOY 1pOBLINOCTH) BN & tUIOTIOCTH
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Guaan mcka 1 pySee XIX n XX . Peatunan 63 411 1080 hoHINIL
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HOAYICHIB 1013 POBOIMKOBIAN NATEPHIOR, XapaKTPIIEY 0K

SHQUITCLENI TOTBICRHOCTINH HoCHTEACH Toka, K 91 MTepiaan

oTHOCHTEA: fepai G, Kpewiwi Si, ot 1 apceit s nSh i InAs,

apeenivt - gocu muuns IASP, apeertit i GaAs.

ceNeIL I Ty PILL

prymn HeSe n HoTe. 3 HOGHEAE 10104 B TeXIOIOMINCERIX

Goparopisx
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OLAORPENENIO ¢ PAVIITHEN TEXIOIOINE HO.1Y OB UK KO
NaTepIEIOn, 1 KOTOPUX Kkt Xouura HpORBIACIEN 1 CILibioit crerein,
OTMEACTCR HPOFPECC M 15 OBACTH MOy DOBOAIKOBLAX 1PHBOPOS, paboTa

KOTOpLEX ocHOoBaIA 1 YoM Hihexre.

TpeGomaiion, ipebaseNtae Kk AaTinKay Xo:Lia, pauioodpusiiu i Ksicst
T X g, 110 WCTOAIETO BPENCIN HHET TAKOI MALCPIALS, KOTOpIA
067101 it Bt TGy CMHNIT APANETPaNI. PAL NATEPIKLION ORIt 10110

e

KOTOpBIN TpEGOBMIIAN. TI0DTOMY 3 MHOKECTEA 1101y HPOBOAIHKONIX
MGTEPILION, B KOTOPHX a6 0 e et Xoua, uin aiskon Xoia
AGHPAETCH 101 111 HHOT MATEPHET § HBHCHMOC T 0T KOUKPETION G

HpHMEHEIH /T,

OFbHHO 1L 2AenCHT0R X1 HEHDILHYI0TCH MATEPHAI -1, 1. ¢. ¢
HEKTPOIIION TIPORO/UIMOCIHIO. TAK KAK HOABEANIO h HOCHTEAGH 10Ka 8 1S 1
HECROMLKO i3 (01 /18YX 10 HECKOILKIN ICCHTROR) BOIMIIC, 4N 1§ MITEHA TN -

T, OcHOBHBK

PAMCTPRMH HOYTIPORONHKOBHIX MaTCPHAION,

HETOILEY MY

13 roTORICHIA AT KR XOIUIa, CHTAIOTCR: YAeIoe

CONPOTHIICIIC (0TI YAOGHO YHOTPEINTT YACILIIYIO YICKIPHICCKYIO

nposonsioers 7 = 1/0), conppmuncrss Xosna n oxsmxuoets B »tn
PRI SISIOTER SABCHNINH O KOMIICHIpAILH o Tee T0K2,
T S ——
1 sasmeiocTei, Kpowe toro, eymecrayer neimli pu dubesron,
CONPORIAIIONIX AACHN X0 TAKIX KAK TEPUO-D. 1. €, Fubato- 1

e

NMOMA IS HppeKTi

PG Tk Xoiuia A0:reit 0B 1At CaeAyIonH crolictsavi
1) ool sysctsmenoe ho;

2) oAb O HapAACICN:

3) BOAMILIM 16111, 1 GOALIO MOWIOTHIO, CHIMAENOT € H1CKTposion

Xoaa:

4) HESBHCHMOCTLIO IAPANETPOR T TEMTIEpaTyPi:
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[ ——
tattcon XO:110 HCOGKOING (IDOROITH € YAEEON 1Y KOKDE 11010 1 acri.

e obp:
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1) Maias o g Xt - b cyiae padoTh iy Sk saopax:
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Hafire onpeseacine sarmunioro
KagcomBKAILIG MRS SaTepason. HaToniTe oerionr i

UAPANEIP MATHATHEI MATEPHAIOD 1 KPATKO TIORCINTE i1y
aieekii crbica. KpaTKO OMHUINTE CAMH MITCPIAAL, OTDRIC
7o uix Mecro mo mpHmeIcKHOR Knsccdukati. [pnecant:

arepwaza.  [puse

MepIie UHCA0BNE IHAUCNUA OCHOBNHX MAFATHEX MapaMer(oe
aananmsix Matcpsaton. Hasomire ocromise ofmacti iciois

083 3ARANINY METEPHEAOR,
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MArHiTHbC MATEDTH (MATHETHH) — NaTEAUIL, BETyTAONAE 10
sanoieiicTRE ¢ M ¢

BoapyrHs ek AN
NPT P, IPOBOUINOCTH, HOTHHKHOBEIHIO ICKIHYECKOT0 107TE

e, BIPAATIOIIEECH B €10 WINEHHIH, O TAKKE

NI PINCCKIX  PaEpOn,

s

T B 10N CMMCIC K MATHETHKEM OTHOCHTCH HPAKTHYCCKH e Ilcersa
(HOCKOIBKY 11 Y K4KOIO I3 HMX MATHHTHA BOCTPHHNANBOCTI, HE PABia Y110
TOUIO), GOAMIIMICTHO #3 WX OTHOCHTES K KIGCCAM ANGATIICTHKO (WMieioiile
HEBOALILYIO OIPHIATEBIYIO MATHITHYIO BOCTDHANHHBOCTL — W HECKOIbKO
OCIBIAONIE MATHHTIOE HOAE) W HAPANATHETHKOB (WMEIOIIE HETOALINIO
HOAOAKIHTEILIIYIO MATHITIYIO BOCTDHMNHIBOCTI — W HCCKORO YCHNRIONHE
MaruTHOS TONE); Golee PEAKO  BETPEIAOTCH  (RPPONATIETHRI (INEIONE
GONBUYIO NOMORITEAIYIO  MATHHTIYIO  BOCTIPHHNUHTOC
VORIBIOUIE MATHITHOC TOTe), © clie GoNee PEAKHY KIICCHX BEUIEETH 110
OTHOMICHIIO K ACHCTRHIO 12 X MATITION 1O — M. HKE.

n uavioro

K sarmmimi marepiaian

HOUKH PEHIS TEXIIKH OTHOCHT  eiliec i,
(EACHIBMI MATHTHGNS CHOTICTRANI 1 HEROIB3yeNC B

oGanaionme onpes
ConpenEnON TeXHOOH, MariiTHbINI MATPHATANI MOTYT Gt pasiiNbie
CILTABb, XHMHICCKIE COCAIEIIS, AIKOCTH. Mariiribie Choficria beieerii
KABMHCAT OT MATHNTHLIX CBOFICTE MHKPOACTHIL, CTPYKTYPbI STOMOB  MOICKY:

13 OCHOBHON MaIHTIBIE NATEPHI OTHOCHTCH K 1PYIIE (EPPONAI HETHRON
Woennes a jbe Goasume Ipyi
Mariniovariite Marepuaih, B 10 Ke Bpes B B ¢ YCUEXOM B HAYKOX
WAYIOUIIN MATHETHIM 1 € PANTHEM GOTHIION HECIEAOBICABEKO PATOTHL
OGHICTIH IEYSEHIS MAHHTHAX MATEPHAION, 1IOABHANCh HOWSE TONMIIE 1Py
Mar Jrr—— NarTOCTHKIAO e [
NATIIHTOOMTHHECKHE MATCPILII, TEDNONAI IHTHbIE MaTEpHAH

Marnomnépne  warepuain it

KAQCCHPUKAILIN MATHHTILIX MATEPHAION
JHOBOE BEULEETIO, HOMEIEHIOE MO 101, IPHOBPETACT \ar it
MOMEIL. 13 COOTHETCTBIN ¢ MATIHTHBIN CHOCTINH HCE MATEPHATH ACTHTCH 114
UEMGTIIHE, 1APANAITHLE, (BPPOSATHITINE, AHTHBEDPOATHITIIHE N
deppuvaninibe
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Marnmise  varepHuIS  dewT  ce Wa cabowaruie i
cmovariie. K CoaloManuiiy  omnocsT  usariersn
i —————

K Gtbiionar T — eppoNarieTI S, KOTape, B CHOI0 04EPEIb, MOTYT SiiTh
MAFHIHTOMAI KN 1 MATVITOTREPUMH. DOPNALIBHO OLIHHE MAIHHTHbX
CHOMCTHS MTCPHLION MOAHO OXAPAKTEPIOBATS OTHOCIHTE IO MaI HHTIIO
HPONHIAENOCTHO,

JUHNAIC THKAN H 1E03bIIOT NATEPHAIL, AT0M (HOII) KOTOPIIX 1€ OB 1101
PERYALTHDYIOUM NATTHTHbIM MOMENTON, BHCUIE UM e MK HPOSHIIG
COBA T, 11O BBITAIKHBIOTCA 13 NATIHHTHOTO 07A. K HIN OTHOCHT 11K, N,
o010, pr:

10 W APy NTEpHATH
Tlapavar e 1HKaNH HASMIIIOT NATEDHTH, ATONH (HOHK) KOTOPHIX OB1 0T
PERYITHPYIOUII MAFIHTILIN NMOMEIITONM,
Martrioro

¢ SN OT e

o, BIEILIE HAPANATHETHRI IPORBIIOT CeA Tev, 10
TACIIOTCA 1 SO I0pOAI0E MArTHTHOE o, K i orTocsT o,

TR, WHKEAL W APYEHE NaTepiATHL
DEPPONTHETIKANI HAIIBIIOT MATCDILI, B KOTOPH CORCTEIIIOE
(BYTPEIIIEE) MATIIHTIOR 1101E MOKET B COTHI 1 ThicH I Pt ipeiy
BISIBUCE SO BICHIICE WATITIOE 01e

0G0 (heppONATHHTIIOE TeiTo PIITHTO A HOMEHB! — MAIAC 051acTH
cavonposso IO (crtomTannof) wavareroct. 1 oteyret
Naroro

e metniero
O, ATIPALICHIA BICTOPOR HANAHCIIOCTH AN
AONCHOI HE COBIIAANIOT, 1 DERYANTHPYIOIIN IINGIHICHIOE T, BECI0 Tea NOKe T
[ ——

Marinititbic crolicrna warepiaion

Oenom0l 0COBEHIOCTLIO MANIHTILX NaTepH

L0 SIIETEA BICOKH
MATIIITIA TPOIIIHAENMOCTD 1 1 SABHCHMOCTE MATIHFTHOI IPONHILIENOCTH 01
HANPACIINOC T MAHHTINOTO ot

Manieriias  npOMMIGCNOCTL, B — 10 umMeckan  Wemmia,
XAAKICPH3YIONGS  HMEHENHS  MATHNTHON  WAYKINN 1P RO3ACiCTIN
MATIHTHONO HOIH. Ui WSOTPOIILX CPEl MAFIMIIAN IPONHIEICMOCTS Pt
OTHOICIIND HEYKUHH B Cpeie B K HANPIACHHOCTH BHILIEIO MATHTHONO 1105
Hou x varni ol noctoniioii po

B

=
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MAriITHan HpOHHIACNOCTS — Bestmsnia Geipammepiias.

1IpH A0 HGUEAEIIOCTH BIEIIIETO MAFIHTHONO 013 (Wi er0

VTR, KOTAS MG HHTHDIE MOMCHTH AONCHOB' MAFHIHIONO M Tepitsta
OBPASYIOT SANIIYTHIE NATINTIIIE eI, N TGS TPOIIACNOCTE MHIIMATLI)
U T ISEIIE OHATTLIAS MAWITIA PONIEACNOC 11 — 1,
VBCHNEHIE HAPAACHHOCTH MATIHTHONO 11015 IPHBOANT K 1C0BPATIINONY

CMEIICHIIO JOMEHHBIX TPaIIHIL, OPUEHTALLIN BOKTOPOI HANATHINEHHOCTIH JIOMeNon
10 1010 1 YCHHUCHIIO M HTHOT 1PONHILICMOCTIE L0 T 0 «MAKCUMA L0
aro;

PONNIICMOCTIIN ~ g, TIpH A0 TEH N Y
HIDAKEHHOCTH BHEIIET MAIMHEHOLD 1013 POUCXOUNT HO.IHAK OPHEITallis
MATHITHLIX MOMEITON ZOMEINOB 10 TIOM10 1 NATEPHA TIEPEROIT  COCTONIHE
I T S —

X1

1B Civiy SaBHCHMOCTH MATTIHTHON PONHUACMOCTH OT HAPAKCIIOC T
NATHHTHOO 10JIH FaBHEHNOCTS HILLYKLIH 1 MATEPHATE OT HATpARCIHOCTH
BICIIICTO MaHITHOLO N0/ HEAM eI, Ta HBHCHMOCT, NathiBac C

monoii KpuRoil navar

W rioKasana ua puc. 4.1. Ha pic 4.2
HOKASAIA SABHCHMOC T, MATTHTHON IPOHHIACMOCTH 01 HAIPAACHHOCTH BreIier 0
MAINTHOLO 1H0:1%, TOCTPOSIIIA LI TOT0 ¢ MATEpU1a.

AT L b 110
T Ji - o
o e e e o me
| : .
L pr———————— VO e ———

PpoRMIBeHOCTH OT HanpAKEIOCTH

Kowriieke  marnitisix — cnoii

MATHHIHOIO MATEDHATA  QlMChIBACTEH
KPHBLINGE QMMM DAMAT T (HRIEINOCTHO i

Wi W

OUEH  ORACTI INIIGCI D3HOpAMOR <P, CTIIVIOHINECH MEKIDIEEA I, AW Wi
SO CaORCTRI. AN SIODAIONENNICTIO . PSCTOMTALI 0TI Mo Sowe et

A A -
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MATEDHATIE 0T HAIPAACHHOCTH IEPEMEIION0 MANIIIOND 101) —
rierepetnca  (hysteresis  —  orerammmne,  sanasusmamie).  HanGos
HIGOPMTIBION ARIACTCH NPCACTAIAN HCTIH (HCTEPETNCA, KOIAS WILAYKILA 1
MATEPILIC  AOCTHIACT MAKCHMATLNO  BOTMOANONO HQUCINA U1 00pasiz

(MATCPIAI HOAOCTLIO aMArIICH). |IpCACTLIIA IELI THeTepetiicy Olipeie et
CICAYIOUUIE HAPANETPI MATHHTHOTO MATEpILAa:

- HQUILIAA MAIHATHAR IDONHLACMOCTE, flyy, (IPH HANPIHKCHIOCTH M THOM

1O/} KpHOT HAMAT I BalIA GO K 1y110);

s 1

- MAKCHMUILIGE  MATUNINGE  IDONMIGCNOCT e (B TONKS  KPIHGOT

AN BB © \KCHMA

M HCHHEN HPONIOANOR):

- LKL G . By (NI HOMIOTO Havar I 05pasIA
VLAY TEXIICCRORD IACHINEIIS — SHCIe LY KIN MaHTHOr
MATEPHAI, ONPECIRENOE KCTPANOTIUNET 13 OGAICTH HANPHAEIIOCTH
MUY TOJCH,  COOTIeTCTAYIONUY  IaNarCHIOC T
HACILCHINA, K HYACHOMY HIGHEIIIO HalpssREmIOcTit o:ia);

exinteckoro

- QcrIouNa MIAYKIIA . B (11K, COXAIMIONGACH & MAIHHTHON
MATEPHIIC HOCIC HAMACHIAHEAIA €10 10 HAMAIHACHIOCTH TEXIIICCKOI0

ECHILLEHITA 1 YNCIAIICHHA HAPSRCHHOCTH MATHITIONO Ot B 1N 10 1y
- Koapu it ciuta, H, (5eamsia, pasias napakEioC T al I TIaro oss,

HEOTXOAMMOIO U HIMCHEIS  MATIITUOT  WAYKINE 01 ocTatonmol
WK 20 iy Tlo SadeHmO  KODITMRKON  CUil  patiitimor

marmossrne TL=800 A/ i varimorépase 124000 A varepuain )

- MAPUITINC DOTEPH 1A FUCTEPESHE — HOTEPH MISPrHIE 114 TepNATHHHBIE,
TIPOLOPIIONBIHIE ILIONIAT, ONBATBRICMOT e Iei (icTeperca

et Tnetepesica npeaciamiena a prcyike 4.5
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Mar i TILE HOTEpi GHBIOT ABYX 80K
Lorepn o _nepevarumibanye (0 _ruciepemel — nOTEpH  iepri.

HAIPCRAOIINE MATHKTHLIT MATEPHAI 1 CHUMIIIE ¢ 1IEPECTROTIKOR I0MeNOn &
TCPMEIION. MATHINTION 11010, YACHLHIN MOULIOCTE 10TEPh, PACKOAYEMbIX 14
K B
0o

MatepHIe UK HepeNArIIIEII) & crencin 16

By = B

Tlorepy wa_sixpessic roKH — NOTEPH MEPIUH, HATPERLONILE NATIHTNGTT
MATCDHA1 1 OBYCAOMICHIME  MILYKTHDOBAIIMI B HEN  HEPNCIIN

NAUMHTHIM  HONCN  BHXDEBMMN  TOKOMM,  OOMMINMH W GOALMe
YIEKIPONPOBOOCTH NaTEpHAa, Y IETHIIA MOIIOCTE HOTEPE, PACKOLYEMBIX 1
BUXERMC  TOKI,  TIPONOIAOHATLII  KBUAITY  MAKCHMAILIONS  iavichis

WAV By (BOMIHIONE NATEPHIIS DI TIEDEMATINSHIIIN) W KHLPATY
wactor,

Py~ BF’,

1€ HOTEPH — [IPEHPANIEINIE HEPIMH ICKTPOMAIHHTIION 11018
TEILIO 1 CHET EPEMATIIMBANI 1 WHXPCBLIX TOKOR, BUXDCBLE TOKI — 10K

BOSHIKAONUIC B HICKIPONPOBOIRIIC  MATHIION  MATEPHAIC 110 Sk

YICKTPONANINTHOT 1LY Kitith (1IPH TIEPEMEITION MATIITIION HOTOKE).

Manm s
NATHHTINOTO 110TOK B 30

s (B) — extopian nemea, pasas oo
ol Tonke: 13 = dabdS
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K MATHITHLIM MATEPUATAM, HCTIOTILIYEMBIM B TEXHHKE, OTHOCHT (hep-
POMATHCTUKI H leppTh. COBCTBEHHOE MArHHTHOE 110.1€ B COTHI 1 Thi-
cau pas Gorbille, YeM BL3BABIIEE €10 BHEUHEE MATHTHOE none. [Lis
X XaPAKTCPHO HanMuie MATHWTHOTO ructepeswsa. MariuTibie Mate-
PHAUILI NIPUMEHSIOT JU15 KOMLCHTPAIINH MATHTHOTO IOTH B CEPIEHHIKIX
KATYMICK UHAYKTHBHOCTH, AOCCE/SIX 1 JDYFHX KOHCTDYKIMAX, B Kauect-
BC_ MATMITOMNPOBOIOB 3ATOMMHAIONKX YCTPOicTs 5 IBM 1 1. 1. O
CTIOCOBHEI CITBHO HAMATHHNMBATHCH ZLKE B CIAGHIX NOMIAX, 3 HEKOTOphiE
M3 HIX COXPAMSIIOT HAMATHWSCHHOCTL  I0CIE CHITHS BHEUIHETO Mar-
HITHOTO 1107, K HaHGO/Iee UIMPOKO MCTIONB3YEMBIM B TEXHHKE MATHHT-
HiM MaTepuaam otHocaten Fe, Co, Ni X crutabhi

K MAFHTONSIEKIA MATCPHAIAN OT1H0CHT:
1. Texumecky aHeToe Keneio (MEKIpOTEXHINECK 1KoY IC N
cram

DACKTPOTEXHIHECKHE KDEMITHCTHIC CTaI

IKEACIOIKCICHLS 1 KCICOKOBUILTORLIE SR
4. Marnwronsrie deppirret.

Martniiiie. GBOTICTAY HHIOYEICPONCTOR CTaATH (reNIECK HHC1ON
HREIES) SUBNCHT 0T CONCPRINIR UPHNCCEH, HCKIACINA  KPHCTALICEKOTi
POUICTRI 15-32 ACOPYALIIN, BN DI 1 TEPMMICCKO 00paBoTi. Lo
HpIIIIE THIKOIO. VCILHOTO. CONPOTHAICINS TEXINCCK THCIOC HCACH0 1
SIKIPOTCXHAKS  UCONMSYETCH  IOBOTHHO  PEAKO. B OCHORIOM U1
MO HHTONPOBO 108 HOCTORIORO MAHITIOF HOTOK.

DACKTPOTEXIINECKIA KPCMUHCIAN CTallb NITAETEH OCHOMILIN. MAl I THHLN
METCPHILION  MACCOBOIO  HOTPEDIENIS, IO CILIB ACICE ¢ Kpemillen
Jleruponaiiue  KPENINEN  HOSBOINCT  YMENBUNITL  KOODIATHBIYIO  Cy
VG, YICALIOC COUPOTHIICHNE, 10 CTh CHIITIL IOTEPH 13 WIXPERHC 10K,

JIHCTOBaS MICKTPOTEXINAECKI CTalb, TOCTABAACNA B OTACTHILX HCTa
LN PY-AONAX, 1 ICHTOMHA CTAML, HOCTAINCNAS TONBKO B PYIOIX - HBIAIOTCH
10AYGaOPIKITAMH,  IIPEANIAUCHILIMK LIS 5T OTOBICHIS  MaITHTONPOBOOR
(cepaeuninkon)

MGl 1OPOBOIM GOPYHDYIOT KGO 83 OTIEIAN IACTI, 07y SeNbx
TAOKOI Wk Ol 11G0 Ko 13 e

IKeneronikerenuie  ciaby s repyauonm. O oiaior
‘GO0 HAUILHOR MAHHTHON IPOILACMOCTLIO 1 QBIGETHE C1UTLN MATI I
RoicHi. TIPMALLION. IPHMEHAIOT LIS CEPACUIIKOR MEIOIABAPHTILK CHIONIN

TpaHehopMaIOpos. Apoceee i pee,
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eppih IpCACTARINION CODON  MAMMIIIO  KEpAMHKY ¢ DOAMIIN
YN conpormmaeitent, 1 1010 pas NpCRHITIOIIN CONPOTHRICHHE ACICE:
DEPPUTI WPNEIRIOT 1 BHCOKONICTOTHbIX UCTX, 1K KaK WX Narti
IPOHMIEEMOCTS IDUITHHECKH HE CHIKIETES ¢ YBCIUEHHEN HACTOTH

HetocTarkom (ieppiion smisercs Wx WIKIE MILYKIIS HaCH e
UK MEXINECKas 1POuHOCTL. T10ITOMY (PEPPHTH IPHMENSIOT, Kk IpamLAo,
B IHIKOBOATION MICKTPONNKC,

K MarHiTOTACpANN MATEpHATAM OTHOCKT

1. b M TOTIEp e NATEPHATH 1a OCTiane CitaBon Fe-Ni-AlL

2. 110pOuIKOBME  MAIIMTOTHEPIME  MATCHAIM,  HOAYHICMUC  yTeN

HPECCORIIA MOPOIIKOB ¢ HOCEAYIOUIEH TepNMo0GpaoTROf
3. Martrotsepse depputi

MG TIHTOTHEDABIC MATCPHILIL — 910 METEPHAIL LI 110CTOAIIILIN MATIHIOR,
HCHOIVSYIONIXGH 6 MISKTPOABHIATEINN 1 APYIHX  ACKIPOICKHINCCKIN
YCTPOTICTAX, B KOTOPHIX TPEBYETCs HOCTOAHHOC MATTHITIIOE HOie,

MariiTOTBEpIbIC MATEPHATL IUMEIRIOTCA B OCHOBHOM LTS HITOTORICIIA
HOCTORHITLIX MATHHTOR MHOTHX YCTPOIICS i S€KTDO- 1 PAHOTEX HHKE,
asonaTIKe, 1PHGOPOCIPOCIIIH, ek poLItKe. 1o cpaniiciio ¢
LACKTPOMATIITAMH IOCTONIHOTO TOKA HMEIOT DAL IDEHMYINECTH, LB i3
KOTOPHX: 110BbIIICIIAR PAGOTOCTOCOBIOCTE: KANONHA MATEPILION 1t
HOTPEGACIIA MIPTHI IKOHOMHHCCKA 1 TEXIHIECKAS BUITOA IDHMCHCI I

L 10y IR BHCOROI KOOPITHIION CHutbt B NATHINTHN MaICPIAIa.
KPOME BGOPA XHMHHECKOLO COCTAIR HEHOAYIOT TEXHONON N,
OLITHNHSHPYIOUUIE KPHCTAATIMECKYIO CTPYKTYDY 1 K IPy IO fpOlece
ICPENAIINBAIIA - 210 SIS CLANCH 1 VAPIEHCHT. ACHEpEIIONIO:
TACPACII CITAROB, COVIAIIE BHCORHX By TPEII MEXAIICCKIN pIKEIIT,
HOCTOPOIINX BKTIOYEHIE NIt WACOROH MAHHTOCTD KL W ApYIHX, B
PESYITATE SATPYUIAIOTCH TIPOLECCH CNUICHIN AOMENNAX FpaliitL, Y

o

OKOKOIPHITHBHBIX CILIABOR MAI TN 1EKETYPA COLUICTER IYTeM X
OXAACINS B CHILION MAUTTHON H0e.
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TlepMa:tion npexcranssior codoii cilian
HUKCACM 1 KOGQILTOM, OGLINHO ACHHPOBAHIbIC NOMEACHOM, XPOMON H /Py 1M
B—

e ¢ IIKEeN I et ¢

OCHomIE PCHMYIICCTHO IEPMATIOE — BHCORME  WIaMCINS  NATNTHON
UPOHMLIACNOCTIH B CHGOhX HOJSX 11 MAIOC HCINE KOIPITHBION 1L,
HE/l0eTaTKami (IEPNLIOED SBINOTCH GOTBINGH 4YBCTRHTEILIOTH MATIIHTILN
CHORCTS K MENGIMIECKIN HAPSACIIAN,  IOMIEKCIILIE SAMCIHIS WLYKIUN
HACHIIEHIA 110 CPABHEINIO © SEKTPOTEXIHCCKIS CTAUMN 1 CPARIIIEILID
BLICOKaS CTONMOCTS.

LICpMATION  HAXOAST  UIMPOKOS  IPUMENCHHE 5 MATMTIL  Vieweitax
WIMCDHTEMILIX, GHTONATHNECKHX 1 PAUIOTEXIMNECKIX YCIPOACTE 1pH 11y
PABOTE 1 CTABHIX NOCTORMILIX  IIEENCHIIN TIOMEX ¢ HICTOTOM A0 HECKOILKIN
JICCHTKOB KILIOTCPIL, 8 JUIX NKPOIHOTO HPOKAT 1 /10 BO/IEe BHCOKHX HacTOT

XapaKTepueTiki nepuaioen. Haeiciie ocHOBILY MANTILN cnoficin 1t
VACTHIONO  COMPOTHBACHNA  CILIBOB ACICIO-IHKEAL 1 KIBHCHNOCTH 01
HIDOUEHTHOTO COEPAANIA MHKEIA 1IOKIHIIA 13 P
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HanGOMHIIM SHANCHHEN MAKCHMATHION MATHHTHON IPOHHUACNOCTI OB Iaact
ciian, cotepxautii 785 % Ni. Fute owm, Gojee i vakciuvynm
nabaozaeres y eiiasos ¢ coseprumes 40-50 % Ni, Taxne nepwanion
HASIIOT HHSKONHEEACIIN 1§ OTHINHE 0T BLCOKOUMKEICHLX ¢ Cotepmatien 70-
0% Ni.

MariinTrias IpONHIAENO0CTS Y BUICOROIMKEACHNX TEPMOLIOE B HECKOLKO pat
GObile, HEM Y IIKONMKEIENbIX, 1 1IECKOIKO ACCHTRON Pt GoAbe, HeM y
SEKTPOTEXMIECKHN  CTateh.  MWIYKILA  HACHIEII  BbICORONNKENEBHN.
HEPMAIIOEH IPUOAGHTCING B 2 Pata MEHDIIC, HEN Y CKTPOTEXHIIECKHY

CruIcii, 1 1,5 Pas MEHLIIE, HEM Y HINIKOUHKEIent.

Oreioma CIGNYeT, IO BHCOKOMHKEICHNE  TISPMALION  HEUSIIecootpasio
TPHMCHAT, B KGUECTBC MATCPMAIA LA CCPICHIKOB MOUIBX CHIOBHX

TpaIIC{OpMATOpO it APYTHX YCTPOFICTS, U1 KOTOPLIN A0 CoBanME Gobiioro

VACIOE MICKTPHIECKOE CONPOTHIIENE Y BHCORONHKEICHI  ICPNALIOE
HHGIMSHIEIRHO B 2 DA MEHBINE, HEM Y HISKONMKEICHbIX. CHEIORIIEIbIO,
HEPCNEHHBI  MATHITHBX 11015, OCODCHNO 1D HOBMITCHHMX  HCTOTaN,
HPEATONTHTEbIIEE HENOIOBATS HIKONIHKE/EBHE MepMALION

Mariiiiie  CoOMCTBA  HCPMAILIOEH  OueHD UYBCTBHTEANIA K

i
MEXHIECKIN WANPAACIIHAN, HIBHICAT 0T XHVHACCKOIO COCTABI W LI
WHOPOILIN IPHCCCH 1 CILIABE, 8 TAKIEC OYICH PEIKD MEHAIOTEH 01 PNl
TEPMOOBPABOTKH MATCPHALL (TEMIEPATY I, COPOCTH 1aIPRA W OXITAUCIHA
)

Pasn

WOT JCBTL MAPOK HEACI ~ IHKENCHX CILINOR, a3
HeTpe (Y

e

4511, SO11 - HeAerHPOBIIIE HHIKONHKEACHHE IEPNALION € COnepAaIIEN 45 11
50 % Ni coomerctnenio. i cirmas ieior ~25000 i ~35000 coorsererieinio,
. TIPHEHACTER JUIN CPICHIMKON MAIOIBPHTHLY CHIOBLIX TPANCOPNATOPO,
apoceeneil, pese, paBOTIOUIIX Ge3 nepevarIHBAIA:

SOHI. 63HIT, 34HKMIT - crusansi ¢ upsioyronsiolt neuiedi rerepeticas

SOHXC — mrsoinkeensiii nepyaiaoit ¢ conepanies 50 % Ni, seruporaiiii
XPOMOM H KpeniHen. Onf PEKOMOHIYCICH 1A COPACINKOR HMIIYILC
TPUHCGOPMATOOB 1 ANINAPATYPM  CISSH  SBYKOBWX W BRCOKIX  HACTOT,
PAGOTAIONIX G HepENATHIHBAINIA I ¢ HEBOTIINN 0TI BN
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T9IM, BOHXC.
Ni),

T6LIXJL - sbicorommencnie tepsation (T9%Ni: 80%Ni: 1 76%
JerupoRaIIbe cooTheTCTREIIIO MOAHOACHON (3841 %), xpowo 1
KPEMHHEN, APOMON i NEABIO (4,852 %). MEIOT BHEOKYIO TIPONHIGENOCTE 15
cnabux nonmx =15000. Ira Ipya BB PEKONCHAYETCH LI CECHHKOD
MATOFAGAPHTHI TPAICHOPMATOPOR, PEIIE 1 NATITIIIX HKPAIOR: HPH TOMIIE
002 NN~ U GEPACHIINKOR IMIYILCIX 1PANGROPNITOROR, ML
yewneneii n Geckanmaxx pere.
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