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Y]IK 669.02(07)

OcHOBBI TEOpUM IUIABKM JIMTEHHBIX CIUIaBOB. MeToAudeckue yKa3aHus s
CaMOCTOSATEILHOM MOATOTOBKH K cllauye KOHTPOJIBHOM paboThl U 3ayeTa il CTYJACHTOB
cneruanbHocTd 6.05040201 3aounoit dhopmbl oOyuenust / Coct. M.A. Typuanun. —

Kpamatopck: II'MA, 2012. — 19 c.

Meronuueckne  yKa3aHUsl —NOpeJHAa3HAUYEHbl [JUJII  CAaMOCTOSITEIbHOM
MOJATOTOBKM K HANMCAHWIO KOHTPOJIBHOW palbOThl M cJade 3adyera IO JUCUUILIINHE
«OCHOBBI TEOpUU IUIABKM JUTEHHBIX CIUIABOB» JUJISi CTYJEHTOB 3a04YHOM (DOpMBI
oOyuenust crneuuanibHocT 6.05040201. [lanHOe mnocoOue COAEPKUT CTPYKTYpY H
NpUMEpPHl OMIIETOB K KOHTPOJIBHOW paboTe, MpUMEpPbl OTBETOB HAa OWJIETHI, MEepeUYeHb
BOIIPOCOB i1 TOJATOTOBKM K MX BBINOJHEHUIO, CCHUIKM HAa METOAPa3pabOTKU U
y4e€OHUKH, B KOTOPBIX OBUIM MOAPOOHO OCBEIICHBI 3THU BOINPOCHI, KPUTEPUU OLEHKHU

OTBCTOB U 1P.

CocraButenb M.A. TypyaHuH, 1.X.H., Ipo.

OTB. 32 BBIIYCK A.H. ®eceHko, K.T.H., JI0II.
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BBEJEHUE

Meroauyeckne ykaszaHds MpPEJHA3HAYEHBI JJII CaMOCTOSITEIBHON IOATOTOBKH
CTYyJICHTOB 3a04HOU (opmbl 00yueHus crennaibHocT 6.05040201 x HamucaHUIo
KOHTPOJBHON paboThl M chade 3adyeTa mno gucuuiuinHe «lIporpeccuBHbIE METOJbI
IUIaBKU U JUThA». JlaHHOE mocoOue COAEPKUT: CTPYKTYpYy M HpPHUMEpPbl OWIIETOB K
KOHTPOJIbHON paboTe, MpUMEPbl OTBETOB HAa OWJIETHl, IEPEUYEHb BOIPOCOB JUIS
MOJATOTOBKM K HX BBIMOJHEHUIO, CCHUIKM Ha METOJApa3pabOTKH, B KOTOPBHIX OBLIN
noIpoOHO OCBEIIEHBI ATH BOMPOCHI, KPUTEPUU OLIEHKH OTBETOB U JIP.

PexomenyeTcs cienyromuil mopsIoKk CaMOCTOSITEIbHON TPOPabOTKH TEM Kypca:

-03HAKOMUTBCSL C COJIEPKAHUEM TEMbl U METOJUYECKUMHU YKa3aHUSIMH, YTOOBI
MPEACTaBUTh 00BEM U TIOCIE0BATEIbHOCTD U3JI0KEHHS MaTepuarna;

-POYECTh COOTBETCTBYIOUIUE pa3/iesibl B OCHOBHOM yUe€OHUKE;

-1l pacIIUPEHUsl MPEACTaBICHUA O paccMaTpUBAaEMOM BOMpPOce OOpaTUThCS K
JOTIOJIHUTENIBHOW JTUTEPATypE.

[IpucTynas K H3YyYEHUIO KaXKJOW HOBOM TeMbl Kypca HEOOXOJUMO YETKO
MpeACcTaBUTh cebe 00bEeM TEMbl U MOCIE0BATEIbHOCTh Pa30upaeMbiX B HEH BOMPOCOB
[1]. Ilocme wW3ydeHHsT  METOAMYECKMX  YKa3aHUM  MOXKHO  MEPEXOOUTHh K
MpeIBapUTEILHOMY 03HAKOMIICHHIO C MAaTEPHUAJIOM TI0 yueOHuKam [2—4].

Korzma atoT mepBblif 3Tan paOOThl BBIMOJIHEH, CIEAYeT MEPedTH K AeTaIbHOMY
M3YYEHUIO MaTepuaina yueOHuka. Yurarh yueOHUK HY>KHO BILyMUYHBO, BHUMATEIbHO, HE
TOPOISICH M HE MPOIMyCKas TEKCTa, CTapasch MOHATh Kaxayio ¢pasy. Eciu mocrne
THIATEJIbHOTO HW3Y4Y€HUsS TEMbl MO YYEOHHKY C MCIOJIb30BAHHEM METOJUYECKUX
yKa3aHUM OCTaHyTCS  HESICHbIE MeECTa, HYKHO OOpaTUThCS 3a KOHCYJIbTallued K
MIPENOAABATEIO.

YroObl Jierdye 3allOMHUTh M YCBOUTH MaTepual, PEKOMEHIYETCS COCTaBISATh
KpaTKU KOHCHEKT 10 KaKIOMY N3YYEHHOMY pa3/eily, TaK KaK KOHCIIEKT B COYETAHUH C
y4€OHUKOM MMOMOTAET Jy4YIlle MOArOTOBUTHCS K KOHTPOJIbHOM paboTe U 3a4ery.

Ilocne wu3ydyeHuss KaXIOW TEMBl HYKHO OTBETHTh YCTHO Ha BOIPOCHI IS

CaMOIIPOBCPKH, IMMOMCHICHHBIC B MCTOAUYCCKUX YKA3dHUAX. OTBeTHI Ha BOIIPOCHI IJIA



CaMOITPOBEPKHU - BAXKHOE CPEICTBO CaMOKOHTPOJIsl. OHU MOMOTAIOT 3aKPEIUTh B MaMSITH
Marepuai Kypca.

Jlns  mydinero  3aKpeIuvieHHsl TEOPETUYECKOTO MaTepuania PeKOMEHAYeTCs
pelieHre 3adad. 3aJayd MO0 OCHOBHBIM TeMaM Kypca M TpPUMEpPhl HX pelIeHUs
MIPUBEAEHHI B [5].

KontponbHas paboTra M 3adeT — 3aKIIOYUTENbHBIC JTallbl W3YUYEHUs Kypca.
3ajoroM yCHEIIHOM WX cJadM SBISETCS CUCTeMaTHdeckas paboTa Haja KypcoM H

II0JIHOC BBIITOJIHCHUEC U3JIOKCHHBIX 31C€Ch Tpe6OBaHHﬁ.



1 CTPYKTYPA BUJIETA KOHTPOJIBHOM PABOTHI

Komunuect
Crpykrypa 6mieta
BO OQJIJIOB
J.
Bompoc u3 tembl 2 «llnaBka crmiaBoB Ha OCHOBE
35
MeTn»
Bompoc u3 temnl 3 «[lnaBka criaBoB Ha OCHOBE
35
AIIOMUHUS
Bompoc un3 tembl | «OCHOBBI TEOpUH JHUTEHHBIX
CIUIaBoB» WM U3 TeMbl 4 «[lnaBka crjIaBOB Ha OCHOBE
30
MarHusi», Wik u3 teMbl 5 «HwuszkoremmnepaTypHbie u
TYTOIUTABKHUE CILIABBI»
Ouenka Ousera 100

2 IPUMEP BUJIETA KOHTPOJIbBHOM PABOThI

1 BOITPOC (35 6as1710B)

MapKI/IpOBKa MCIHBIX CIIJIaBOB.

2 BOITPOC (35 6an10B)

IInaBka cunymuna Mapku AK12.

3 BOITPOC (30 6as110B)

['pynibl nerupyromux 3nemMeHToB. KoMIiekcHOe JIErnpoBaHue.




3 IPUMEP OTBETA HA BIJIET KOHTPOJILHOM PABOTBHI

BOITPOC 1 (35 6a10B)

MapKI/IpOBKa MCIHBIX CIIJIaBOB.

Jlist oTBeTa Ha A3TOT BOIMNPOC HEOOXOJUMMO BOCIOJB30BATHCS TEOPETUUECKUM

MaTepHuaioM, KOTOPBIHM MpeJCTaBIEH B CIEAYIOMUX padoTax:

1  Bos3aBuwxkeHckuidi B.M. JlureiiHple cruiaBel W TEXHOJOTHS MX IUIaBKU B
MammHoctpoennu / B.M. Boznswxkenckuii, A.B. I'paues, B.B. Cnacckuit — M.:
MamnHoctpoenue. — 1984. — 431 c.

2 KypaomoB A.B. JluteitHoe mpou3BOJCTBO LBETHBIX M peakuX MeramuioB / A.B.
Kypatomos, M.B. [Tukynos, B.M. Uypcun. — M.: Meramnyprus. — 1982. — 352 c.

3 Metoauyeckue yKazaHUsi K MPAKTUUYECKOW W CaMOCTOSTENIbHOM paboTe 1o
nucuuruiiHe «OCHOBBI TEOPUM IIJIABKM M MTPOU3BOJCTBA OTIMBOK» I CTYIAEHTOB
cnenuanbHoctu 7.090403 nueHO# (popmbl oOyuenust / Coct. H.II. Kanamnuk,

M.A. Typuanun. — Kpamaropck: II'MA, 2002. — 56 c.

Omeem.

I[JISI HU3IrOTOBJICHU A q)aCOHHBIX OTIINBOK IMPUMCHSAIOT CINIABBI HA OCHOBC MCIHU. IIo
XUMHUYCCKOMY COCTAaBY MCIHBLIC CIUIABBI ACIIAT HAa IBC OCHOBHBLIC T'DYIIIIBI: 6p0H3I>I )51
JJaTyHU. BpOHBBI B CBOIO OUYCpPCIAb pa3INvYarOT OJOBAHHBIC (y KOTOPBIX OCHOBHBIM
JCTUPYIOIIUM KOMIIOHCHTOM ABJIACTCA OJ'IOBO) )51 6630HOB$IHHBIC, CoAcpKalme B
Ka49CCTBC OCHOBHBIX JICTHUPYIOIIUX KOMIIOHCHTOB aHIOMHHHﬁ, KpCMHHfI, HHKCIIb,
66pHJIJIHﬁ n APYruc 3JICMCHTHI. HazBanne 0€3010BSIHHBIX 6p0H3 OIIpCACIIACTCA I10
COACPKAHUIKO  OCHOBHOTO JICTUPYIOIICTO KOMIIOHCHTA, HallpuMCp, Ppas3jinvaroT
AJTFIOMUHUCBBIC, KPCMHHCTLIC, 6epI/IJ'IJ'II/IeBBIe H ApYyruc 6p0H3I>I. .HaTyHI/I MpcaACTaBIAIOT

co00¥i CILTaBEI MEIU C LIUHKOM.



CIIVTABBI MEIN

JJATYHHA
—CIUIaBBl ~ MEOU  C
unHkoMm. ConepxaHue
IMHKA B JIATYHSAX HE
npesbimaet 50%.

Onunoda3snble,
O—JIaATYHU

JByx¢a3Hble,
o+p JaTyHn

BPOH3bI
| |
OJ10BSAHHBIE — be3oa0oBAHHDBIC —
3TO MeaHbIe || 3TO OpOH3bI, HE
CIIJIaBHI, OCHOB- || conxepxaiue B

HBIM JIErMPYIOIIUM
KOMIIOHEHTOM
KOTOPBIX SBJISCTCS
0JIOBO

KaueCTBE OCHOB-
HOT'O JIETUPYIOIIIe-
ro  KOMIIOHEHTa
0JIOBA

CBHHIIOBBIE

Oo0mero
Ha3HAYeHHs,
COJICp’)KaHHE  0JIOBa
10 6—-10%

OJ10BSAHHO—CBUHIIOBLIE

Mapraunuesbie

AJIOMUHHEBbIE

Kpemuucrsie

Bricokonpounslie,
coAepKaHUE  O0JIOBa
10 16—19%

AJIIOMUHHEBLIE
OJ0BAHHBIE Mapranuesbie
OJ10BSIHHO-IIUH- CBHHLOBbIE
KOBbIe

CypbMAHHCTEIE
OJ10BAHHO-CBUH- yp
HOBbIE

bepuiiueBsbie

OJ10BAHHO-IINH-
KOBO-CBHHIIOBbIE

Kpemuucrsie u ap.




MC]IHBIC CIuIaBbl 0003HAYAIOTCS 6y1(BaMI/I u HI/I(l)paMI/I, HCTIOCPCIACTBCHHO
onpcaAC/HIIOIIMMU HAMMCHOBAHUC CIlJIaBd, €TI0 XUMHUYCCKHUN COCTaB B KaUECTBECHHOM M

KOJIMYCCTBCHHOM OTHOILICHHAX.

BykBeHHBbIC 0003HAYCHUSA

[Ipumep MapKUPOBKU OPOH3BI

C — cBuHen A — aJJIOMUHH A
O — oJs0BO JI-natyns K — kpemHwmii
K — xes1e30 I — nuHK

Mu — mapranen bp—-opon3za H — nuxesan

bpO317C5H1
A
A A A A A
Bpon3sa 2,5-4,0 % 6,0-9,5 % 3,0-6,0 % 0,5-2,0 %
0JI0Ba HHMHKA CBHHLA HHUKeJIs
[Ipumep MapKUpOBKHU JaTyHU
JII23A67K3Mu2
A A A A y
JlatyHsp 21-25 % 4,0-7,0 % 2,0-4,0 % 1,5-3,0 %
HHMHKA AJTIOMMHU S JKese3a MAapraHua




OCHOBHOE MPEUMYIIECTBO MEIHBIX CIIABOB COCTOMT B TOM, YTO OHHU 00JIaJIal0T
BBICOKOW KOPPO3UOHHOW CTOMKOCTBIO, TETIJIOMPOBOJAHOCTBIO U AJIEKTPOIPOBOIHOCTHIO,
XOPOILKUM CONPOTUBICHUEM HW3HOCY, HHU3KUM KOI(P(GUIHUEHTOM TPEHUs, XOpoulei
MPUTHPAEMOCTHIO B TMape ¢ APYruMu 0ojiee TBEPABIMU METaJJIaMH, XOPOIIO padoTaroT
IIpU OTPULIATENBHBIX TeMneparypax a0 —250°C.

Henocratok MeIHBIX CIUIAaBOB: BBICOKAs IUIOTHOCTH M HU3KHE CBOWCTBA IIpU
MOBBIILICHHBIX TeMmIleparypax. MenHble CIIaBbl IOAPA3ACISAIOTCA Ha JIUTEHHBIE U

nedopMupyemsie.

BOITPOC 2 (35 6aj;10B)

IInaBka cunymuHa Mmapku AK12

Jlis oTBeTa Ha A3TOT BOIPOC HEOOXOJUMMO BOCIOJB30BATHCS TEOPETUUYECKUM

MaTepHraioM, KOTOPBIHM MpEeCTaBIEH B CIEAYIOMUX padoTax:

1  Bos3aBwxkeHckuidi B.M. JlureiiHple cruiaBel W TEXHOJOTHS MX IUIaBKM B
MammHocTpoeHnu / B.M. Boznswxkenckuii, A.B. I'paues, B.B. Cnacckuit — M.:
MammnHoctpoenue. — 1984. — 431 c.

2 KypaomoB A.B. JluteitHoe mpou3BOJCTBO LBETHBIX M peakuXx MeramioB / A.B.
Kypatomos, M.B. [Tukynos, B.M. Uypcun. — M.: Mertamnyprus. — 1982. — 352 c.

3 Metoauyeckue yKazaHUsi K MPAKTUUYECKOW W CaMOCTOSTENIbHOM paboTe 1o
nucuuruiiHe «OCHOBBI TEOPUM IIJIABKU M MTPOU3BOJCTBA OTIMBOK» IS CTYIAEHTOB
cnenuanbHoctu 7.090403 nueHO# (opmbl oOyuenust / Coct. H.II. Kanamnuk,

M.A. Typuanun. — Kpamaropck: II'MA, 2002. — 56 c.

Omeem.

IIpy muaBke JIMTEHMHBIX QIIOMHHHUEBBIX CIUIABOB B Kauy€CTBE IIMXTOBBIX
MaTeprajgoB MPUMEHSIOT AIMIOMUHHMN TexHudyeckod uyuctoTel mo ['OCT 11069-2001,
CWIIYMHUHBI B 4YyIIKaX, YHCTbIE METAJIbl, JHraTypbl, OTXOAbl COOCTBEHHOTO

IMpOnU3BOACTBA (BOSBpﬁT), NpCaABAPUTCIIBHBIC CILJIABEI.
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HcxXoaHbIMU MIMXTOBBIMH MaTepHallaMH [JIsl MPUTOTOBJIEHUS CIUIaBa MapKH
AK12 sBnsrorcs uymkoBslii cunymMmuH Mapok AK12mu, AK124, AK12x u anroMuHuiA
TEXHUYECKOM YUCTOTHI JJIA MOAIIMXTOBKH. Pacuer MMXThI BeIeTCS Ha COJAEpKAHUE
11,5 % kpemHus. B coctaB HmIMXTBI MOTYT TaKkXe€ BXOAUTH BO3BpAT COOCTBEHHOTO
MIPOM3BOJICTBA U MEpEIIaB MEJIKUX OTX0JI0B B KoJimdecTBe A0 60 % OT MaccChl MIUXTHI.

[uxTy 3arpyxatoT B Harpetyto 10 700...750°C neub wiu TUrens (TeMreparypa
KpacHOTo KajeHus). B meub uiau TUrens 3arpykaroT MOJOTPEThIN YYIIKOBBIM CUITYMUH
U OTXOAbsl coOcTtBeHHOro mpomsBojcTBa. CmaB meperpeBaroT ao 700...730°C wu
MOABEPratoT paguUHUPOBAHUIO XJIOPUCTHIM MapraHiieM B konudectBe 0,1 % oT Macchl
MeTasuia. 3aTeM MPOU3BOAUTCS MOAU(PUIIMPOBAHUE CIJIaBa TPOWUHBIM MOJIU(UKATOPOM
B KonuuectBe 1,5...2,0% oT macchl MeTalnaa ¢ MOCIEAYIONIEH BBhIICPKKON MO CI0EM
¢bmoca-monudukaropa B TeueHue 12 muH. Jlasee (uroc CHUMAIOT C MOBEPXHOCTU
CIUIaBa M MPOU3BOIAT PA3IMBKY CIUIABA.

Pa3nuBKy npou3BOIAT B KOBIIW, MpocymeHHble npu Temmeparype 500...700°C.
B ciywae npumeHeHMss yHUBEpCalbHBIX (IIIOCOB omepauuu papUHUPOBAHUS U
MOAU(GUIMPOBAHUS  cOBMemialoTcs.  Pexkomenayercs — mpuMeHsTh  ¢Guroc B
MOPOIIKOOOpa3HOM cocTosiHuu. Dnroc, npenasaputenbHo HarpeTsit g0 250...300°C,
3aChINal0T Ha 3€pKaji0 METajljla B Pa3IMBOYHOM KOBIIE B KoiuuyecTBe 1 % oOT Macchbl
crutaBa [lepen momudunupoBaHueM yHUBEpCaldbHBIM (DIIIOCOM TemImeparypa cIuiaBa
nomxHa ObiTh Ha 20...40°C BeiIe Temmeparypsl pa3nuBku. Yepes 2...4 MuH mocie
3achIllKK  (pyiroca KOpPOUKy cosied pyOsAT W 3aMelIMBalOT B CIUIaB Ha TIIyOuHY
50...100 mm. OGpa3oBaBIIMiics MIJAK 3arymarT mocpeacTBoM gobasneHuss NaF wnu
NaCl u ynansioT ¢ HOBepXHOCTH paciliaBa. 3aMepstoT TEMIIEpaTypy U 3aJIMBAIOT CILJIaB
B (DOpPMBL.

Ecnu mnaBky BeAyT € KCIOJNB30BAHUEM JIUTATyphl alllOMUHHUI-KPEMHUH, TO B
ATOM cJlydyae CcHayaja pPAcCIUIaBISIOT YYIIKOBBIA CHUIYMHH U OTXOJAbl COOCTBEHHOT'O
MPOU3BOJICTBA, 3aTEM 3arpyKaroT JINTATypy aJtOMUHUK-KpeMHun. [locne pacnaBnenns

BCEU MIMXTHI METAIUT PaPUHUPYIOT, MOJUMULIUPYIOT U Pa3IUBAIOT.
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BOIPOC 3 (30 6a.1108)

['pynibl nerupyromux 31emMeHToB. KoMIIEKCHOE JIETUPOBaHUE.

Jlnst oTBeTa Ha 3TOT BONPOC HEOOXOIWMO BOCMOJB30BATHCS TEOPETUUECCKUM
MaTepuagoM, KOTOPBIN MPEICTABICH B CISAYIONINX paboTax:

1 BozaBwxkenckuidi B.M. JluTeliHble cmyiaBbl M TEXHOJIOTUS WX IUIaBKU B
MamuHoctpoeHuu / B.M. Boznpmwxkenckuii, A.B. ['paueB, B.B. Cnacckuii — M.:
MamnHoctpoenue. — 1984. — 431 c.

2 KypatomoB A.B. JluteitHoe mpou3BOJCTBO LIBETHBIX U peAKUX MeTauioB / A.B.
Kypatomos, M.B. [Tukynos, B.M. Uypcun. — M.: Meramnyprus. — 1982. — 352 c.

3 Meroauueckue yKazaHUS K MPAKTHYECKOM M CaMOCTOSTEIBRHONW paboTe 1o
aucuuiuinHe  «OCHOBBI  TEOpUM IIJIABKM W MPOU3BOJCTBA OTJIMBOKY» IS
cTyneHToB crnernuaibHocTu 7.090403 nueBHo# dopmbl 00yuenus / Coct. H.II.

Kanamnuk, M.A. Typuanus. — Kpamatopck: II'MA, 2002. — 56 c.

Omeem.

CrennaibHO BBOAMMBIC B CIUIAB C IIE€JBIO YIPaBICHUS €TI0 CBOHWCTBAMH
AJIEMEHTBI, MOTYT OBITh pa3lejcHbl Ha 4YEThIPE TPYIIIBI: OCHOBHBIC JICTUPYIOIIUE
(1...35%), BcnomorarensHbie Jserupyromue (0,1...2 %);  MuUKpoJerupyromme
(0,1...0,5 %), mogudunupyromue nodasku (0,05...0,2 %).

OCHOBHBIE  JIETUPYIOIIME  DJIEMEHThI  JOJKHBI ~ 00JajgaTh  BBICOKOM
pactBopuMocThio (0T 1 % (ar) u BblIE). DTU DJIEMEHTHI SIBIAIOTCA CUJIBHBIMU
YIIPOYHHUTEIIIMA W BBOJSTCS B OTHOCHUTEIBHO OOJIBIIMX KOJHMYECTBaX. PacTBopeHue
n00aBOK TPOMCXOJUT B OCHOBHOM Ha aTOMHOM ypoBHe. PacTBopenue 1100010
dJIEMEHTa B JaHHOM OCHOBE BCEr/la TMOBBIIMIACT XAPAKTEPUCTUKH €€ MPOYHOCTH —
TBEPAOCTh, BPEMCHHOE COINPOTHBIICHHE, Tpeaes TeKydecTH. JlJIs YIpOYHEHHS] OCHOBBI
pelIalolly0 pojb WrpaeT HE NPUPOoJa DJIEMEHTa, a BEJIMYMHA €ro IpeaesIbHOM
pactBopumoctu o. [Ipu o> 50 % nob6aBka cTaHOBUTCS OCHOBOM CILIaBa.

BcrniomorarenbHbie JICTUPYIOIIUC I[O6aBKI/I O6JI3,I[8.IOT HEBBICOKOH HpCI[@JIBHOﬁ
12



pactBopumocTbio: 0,1 % < a <2 %. BcnomoratenbHble JIETUPYIOMIKUE T00aBKH MOTYT
MOBBIIIATh IUIACTUYHOCTh OCHOBBI M BBICTYHAaTh B poJid IutactTudukatopos. [lpu
COBMECTHOM BBEJIEHUU C OCHOBHBIMU JIETUPYIOMIMMH J00aBKaMU OHU MOTYT YCUJIUBATh
UX JIEWCTBHE UM YACTUYHO 3aMEHSTh OCHOBHBIE JIETUPYIOIIHE.

[lon TepMHUHOM MUKpOJIETUPOBAHUE MMEETCS B BUAY BBEJEHHUE B CIUIAB MajbIX
(0,1 % (aT)), HO OTHOCUTEIBHO CUIBLHOACHCTBYIOIINX 100aBOK.

BBeneHne HECKONbKMX JIETHPYIOUIMX J00aBOK U3 JTUX PSAJOB B CIUIAB
OJIHOBPEMEHHO  Ha3bIBAETCS  KOMIUIEKCHBIM  JierupoBaHueM.  HeoO6xoaumMocTh
KOMIIJIEKCHOT'O JIETUPOBAHUS ONPENIEAETCS CASAYIOMUMU PUIMHAMMU:

—  HEOOXOJMMOCTBIO  OJHOBPEMEHHOT'O  Y/AOBIETBOPEHUS  HECKOJIbKUM
TpeOOBAHUSM WU PEIICHUS] KOMIPOMHUCCHBIX;

— HEO0OXOAMMOCTBIO CHUKEHHUs BpeIHbIX 3(P(EKTOB OT BBEICHUS HEKOTOPHIX
JIETUPYIOIINX WIN JEUCTBUS BPEIHBIX IPUMECEH;

— TIOBBIIICHHEM YPOBHS CBOMCTB CIJaBa 3a CYET CyMMapHOro »sddexra
B3aMMOJICUCTBUS JIETUPYIOMUX J00ABOK MEX]Y COOOI.

PaccmoTpum mpumep 11 CcilaBOB Ha OcHOBe cuctembl Al-Si-Mg. OcHoBy
CIUIABOB COCTaBJII€T aTOMUHUNA. BBejeHue B altOMUHUN OCHOBHOTO JIETHUPYIOIIETO
AJIIEMEHTa — KPEeMHHSI — IPUBOJUT K YBEJIMUYECHUIO MEXaHUYECKON MPOYHOCTU CIUIABA.
Kpome toro, kpemuuii ipu coaepxkanuu 11,7% oOpasyeT ¢ amtOMUHUEM 3BTEKTHKY, YTO
o0OecreynBaeT XOpOIIME TEXHOJIOTMYECKHE CBOWCTBA  CHIIYMHHOB:  BBICOKYIO
KUJIKOTEKYy4eCTh, Majyl0 CKJIOHHOCTh K OOpa30BaHMIO TPEUIMH M PACCEIHHON
ycago4HOM mnopucTtocTd. BBenenne B Hux 10 1 % MarHus (BCIOMOTratelbHbBIN
JIETUPYIOUINI 3JIEMEHT) MO3BOJISIET IPOBOAUTH TEPMOOOPAOOTKY C IIEJIbI0 YIPOUYHEHUS.
MopaudunupoBanue ocyiecTBisitor BBeaeHuemM B pacmiaB  0,05...0,1 % wHatpus.
HaubGonee BpenHoW mnpHUMEChHIO SIBISETCS Kejne30, oOpasyroliee ¢ KOMIOHEHTaMU
criaBa B-da3zy, KpucTaumM3yromycs B GopMe XpYyIKUX IIACTUH, PE3KO CHIDKAIOIINX
IUIACTUYHOCTh. Jlns HelTpanu3anuu BpEeIHOTO BIMSHUS JKelie3a B CIUIaBbl BBOJST

Mapraser.
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4 BOITPOCHI K KOHTPOJILHOU PABOTE

OcCHOBHBIE MOHATUSA TEOPUH JTUTEHHBIX CILJIABOB.
Knaccuduxkanus MetamioB 1o pabouuM CBOMCTBAMM.

BSaHMOHCﬁCTBHC MCKAY KOMIIOHCHTAMHU B JIMTECUHBIX CIUIaBaXx.

Pabourie M TEXHOJOTMYECKHE CBOMCTBA JIMTCHHBIX CIUIABOB M HMX CBA3b C

KPUTEPUAMH AUATPAMM COCTOSIHUS.
['pynmbl nerupyromux 3neMeHToB. KoMIIEKCHOE JIETUPOBaHUE.

Brnusinue Ha OCHOBY cIjlaBa MOAU(PUIIUPOBAHUS.

Metoasl yIpOUHEHUS TUTEUHBIX CILIABOB.

BnusHue nernpoBaHus Ha TEXHOJIOTUYECKUE CBOMCTBA JINTEMHBIX CILJIABOB.
OO6mast xapakTepUCTHKa MEAM KaK OCHOBBI JIUTEHHBIX CIUJIABOB
B3aUMOJEHUCTBUE C APYTUMU FJIEMEHTAMH.

MapkupoBka Meau.

TexHOIOTHYECKHUE CXEMBI MTOTYYEHHUS MEU.

OrnenHoe padUHUPOBAHUS ME/IH.

MapkupoBKa MEIHBIX CILIaBOB.

OnoBsiHHBIE OPOH3BI.

be3zonoBsiHHbIE OPOH3BI.

Jlureiinple naTyHu.

Ileun n71s IaBKU MEHBIX CILIABOB.

[1naBka OJOBSIHHBIX JIUTEHHBIX OPOH3 HA CBEXKEU LIUXTE.

[1naBka OJOBSIHHBIX JIUTEHHBIX OPOH3 HA OTXO1AX.

[InaBka amOMHHUEBBIX TUTEHHBIX OPOH3 Ha CBEKEU LIUXTE.

IInaBka JIMTENHBIX JJaTyHEN HA CBEKEHN LIUXTE.

u

cC

O6H_Iaﬂ XapPaKTCPUCTUKA aAJIIOMUHHUA KaK OCHOBBI JIMTCHMHBLIX CIUIABOB U €ro

CBOWCTB.
MapkurpoBKa aJTFOMUHUS.
TexHonornyeckre cXeMbl MOJYyYEHUs aTIOMUHHUS.

AJIOMUHUEBBIE CILJIaBbl HA OCHOBE cuctemMbl Al-Si-Mg.
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AsrromuaueBblie cruiaBbl Ha ocHOBE cucteM Al-Si-Cu u Al-Cu.

ANIOMUHHEBBIC CIJIaBBI HAa OCHOBE CHCTEMBEI Al-Mg N CIIOKHOJICTUPOBAHHBIC

CIUIABBI.
OTtpaxxaTenbHble IEYM IS TUIABKU ATFOMAHHUEBBIX CILIABOB.
MeTtonb! Aerazainuu 1 pahUHUPOBAHUS ATIOMUHUEBBIX CIUIABOB.
MonauduuupoBaHus aTIOMUHUEBBIX CILIABOB.

[ToxpoBHBIE (PIJIFOCHI JIsI TJIABKU ATFOMUHUEBBIX CILIABOB.
IInaBka cunmymuna Mapku AK12.

[InaBka crieMaIbHBIX CUITYMUHOB.

Oco0eHHOCTH TUIaBKHU CILJIaBOB Ha OCHOBE cucTteMbl Al-Mg.

O6H_Iaﬂ XaPaKTCPUCTUKA MATHUSA KaK OCHOBBI JIMTEUHBIX CIJIABOB M €I'0 CBOMCTB.

TeXHOJOrn4eCKUe CXEMbI MMOJTYUCHUA MarHu:.

JIuTelHbIe cj1aBbl HA OCHOBE MarHus 1 ux IMMPUMCHCHHNC.
KJIaCCI/I(i)I/IKaHI/ISI, MapKHpOBKa U CBOMCTBA CIIJIAaBOB HA OCHOBE MarHusl.
Bnusiaue JCTUPYHOIINUX HpI/IMeCCﬁ Ha CBOMCTBA MAarHUMEBLIX CILIABOB.

Oco0eHHOCTH MIaBKH MarHUEBBIX JUTEHHBIX CIIJIABOB.

OO6mast xapakTepuCTHKa, CBOWMCTBAa, MApKUPOBKA H OOJACTH TNPUMEHEHHUS

HU3KOTEMIIEPATYPHBIX CIUIABOB Ha ocHOBE Zn, Pb, Sn, Sb.

Oco0€eHHOCTH TUTABKU HU3KOTEMIIEPATYPHBIX CILUIABOB.

OO6mast xapakTepuCTHKa, CBOWCTBa, MApKUPOBKA U OOJACTH TNPUMEHEHHS

TYTOIUIaBKUX cIjiaBoB Ha ocHoBe T1, V, Cr, Nb, Mo.

Oco0eHHOCTH MIaBKU TYTI'OIINIaBKHX CIIJIaBOB.
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5 KPUTEPAM OLIEHKH BUJIETA KOHTPOJIBHOM PABOTBHI

Ne KonnuectBo
Crpykrypa omiera
I./11. 0aJIoB
1 | Bonpoc u3 tembl 2 «llmaBka crjaBoB Ha OCHOBE
50
MEJI»
2 | Bonpoc u3 temsl 3 «llnaBka crmiaBoB Ha OCHOBE
50
ATFIOMHHUS
3 | Bomnpoc u3 tembl 1 «OCHOBBI TEOPUH JIUTEUHBIX
cruiaBoB» win u3 Tembl 4 «[lnaBka cruiaBoB Ha
OCHOBE MarHus, WIH u3 TEMBbI 5
«HuzkoTemIepaTypHble ¥ TYTOIUIABKUE CIIJIABbI»
Onenka Ousera 100

* oneHku «A» (90-100 GamioB, «OTIMYHO») 3a OWJIET 3aCiyUBAaET CTYJEHT,
KOTOpPBIA B TIOJHOM OOBEME OTBETHWJI Ha BCE BOIMPOCH Owiera, JOTUYHO W
MOCTIEIOBATEIbHO WX OOOCHOBAJN, COMPOBOXAAs HMX HEOOXOAUMBIMH (QOopMyJamH,
ypaBHEHUSIMU XUMHYECKHX peakluid, CXeMaMH arperaroB W T.J., a TaKKe
MPOJAEMOHCTPUPOBAJl MTOHMMAHHUE CBS3U PAacCCMaTPUBAEMBIX BOIPOCOB C OCHOBHBIMH
MOJIOKEHUSIMU  Kypca W C pEalbHBIMH TIPOIECCAMH, HWMEIONIMMH MECTO B

MCTAJUTYPIrHYCCKUX H JIMTEHMHBIX CHUCTCMAX,

* onenku «B» (81-89 6GamnoB, «xopoimio») 3a OWIET 3aciy>KMBaeT CTYJIEHT,
KOTOPBIY MIPABUIIBHO M B TIOTHOM 00beMe ¢ MUHIUMAJIbHBIMH OITMOKaMH OTBETHII Ha BCE
BOINPOCHl Omiera, JIOTHYHO M TIOCJIEJOBATENIbHO HMX OOOCHOBAN, COMPOBOXKIAS HX
HEOOXOAMMBIMU (HOPMYITaAMH, YPAaBHCHUSIMH XUMUYECKHX PEAKIUH, CXeMaMH arperaTon
U T.J., @ TAaK)Ke MPOJEMOHCTPUPOBAJ MOHNMAHKE CBS3H PACCMATPHUBAEMBIX BOIIPOCOB C
OCHOBHBIMHU TIOJIOKEHUSIMU Kypca M C PEAbHBIMH MPOIECCaMH, UMEIOIUMHU MECTO B

MCTAJUTYPIrHYCCKUX H JIMTEHMHBIX CHUCTCMAX,
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* oneHku «C» (75-80 OGamioB, «XOpoIio») 3a OWJIET 3acilyXHUBaeT CTYIEHT,
KOTOPBI B OCHOBHOM TIPABMJIBHO U B JIOCTATOYHOM JIJII YCBOCHHS 00BhEME OTBETHJI Ha
BCE BOIPOCHI OmiIeTa, Aajl UM 000CHOBaHWE, COMPOBOINIT HEOOXOANUMBIMU (pOpMyTIamu,
YPAaBHCHHMSIMU XUMHUYCCKUX PEaKIUi, CXEMaMH arperatoB W T.J., JOMYCTUB IPU 3TOM,
HE3HAUNTEIbHBIC OIMMOKH, a TakkKe THPOACMOHCTPUPOBAI TIOHUMAaHHE CBS3HU
paccMaTpHBAEMbIX BOIPOCOB C OCHOBHBIMHU TIOJIOKCHHMSIMU Kypca W C pPealbHBIMHU

nponeccaMu, UMCIOIMMMHAU MCCTO B MCTAJLTYPIrUiICCKUX H JIMTEUHBIX CHUCTCMaAX,

* oueHku «Dy» (65-74 Oamna, «yAOBIETBOPUTEIBHO») 3a OWJIET 3aCily>KMBAET
CTYJI€HT, KOTOpPbIii B OCHOBHOM MpPAaBWJIBHO M B JOCTATOYHOM OOBEME OTBETHJI Ha
BONIPOCHI OWjieTa, HO MPU 3TOM HE B IOJHOW MEpe M HE BCerja IMOcCJe0BaTeIbHO
COMPOBOJUI HEOOXONUMBIMU (OpPMYJIaMU, YPABHEHHUSIMU XMMHUYECKUX PpEaKIIHi,
CXeMaMH arperaroB M T.A., & TaKXe HE BCErja JEMOHCTPUPOBAJN MOHUMAaHUE CBS3H

pacCMaTpuBaACMbIX BOIIPOCOB C OCHOBHBIMU ITOJIOKCHUSAMHU KYypPCa,

* oueHku «E» (55-64 6Gamna, «ynOBIETBOPHUTENBHO») 3a OWJIET 3aciay>KUBaeT
CTYJICHT, KOTOPbIA B MUHUMAJILHO JIONYCTUMOM O0OBEME OTBETHJI Ha BOIPOCHI OUjeTa,
HO MpU DTOM HE B IMOJHOW Mepe W HE BCerjaa IMOCIeJA0BaTeIbHO U JIOTMYHO

APryMCHTHUPOBAJI U WIINIIOCTPUPOBAJTI CBOU OTBCTLI;

* oueHkn «FX» (30-54 Gamna, «HEyIOBIETBOPUTEIHHO») 32 OUJIET 3aCTyKUBAECT
CTYJICHT, KOTOPBIM TPU OTBETE HA BOMPOCHI OWJIeTa JOMYCTUI OIIMOKU M WCIBITHIBAI
3aTpyJHEHUsS ¢ OOOCHOBaHWEM OTBETOB, a TaKXKe UCIBIThIBAT 3aTPyJAHCHUS B
MMOHUMAHHUM CBS3U PAacCMAaTPUBAEMbBIX BOIPOCOB C OCHOBHBIMHU IMOJIOKEHUSMH Kypca U

npo0JieMaMu METAJTyPrudecKoro v JIMTEHHOTO MTPOU3BO/ICTB;

* oueHku «F» (1-29 0amioB, «HEyIOBIETBOPUTEIBHO») 3a OWJIET 3aCIyKUBAET
CTYJICHT, KOTOPBIM MpPH OTBETE Ha BOIPOCHI OuWjeTa MONMYCTUJ MPUHITUITHUATIBHbBIC
OmMMUOKU U TPOJEMOHCTPUPOBAT HETMIOHMMAHUE CBSA3M PACCMATPUBAEMBIX BOIIPOCOB C
OCHOBHBIMHU TIOJIOKEHUSIMU Kypca M MNpoOJeMaMH METaJUIyprUUYe€CKOTO U JIMTEHHOTO

IIPOU3BO/ICTB.
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