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PABOYASA ITPOI'PAMMA JUCHHUIIJINHBI

Pasnennl paGoueii nporpamMmsl

Ilenu ocBoeHus AucHUILIMHBL. [lepeueHb MIaHUpyeMbIX Pe3yIbTaTOB 00y4EHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

Ilepeuenb yueOHO-METOAMUYECKOTO OOECTICUEHHS U1l CAMOCTOSITETIbHOM PaboThI

oOyyaromuxcs M0 AUCLHUIUIUHE.

5. DoHJ OLICHOYHBIX CPEACTB ISl IPOBEIECHUS IPOMEKYTOUHOM aTTeCTallMi 00y4aroIuXCs 0
JUCLIUILINHE.

6. IlepeyeHb OCHOBHOH M JONOJHHUTEIBHON yueOHOM IUTEpaTyphl, HEOOXOIUMOH JIJIs1 OCBOCHUS
JUCLUIUINHBIL.

7. Tlepeuensb pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceT «HTepHeT,
HEOOXOIUMBIX ISl OCBOSHHSI JUCLIUILINHBL.

8. Meroanyeckue yka3zaHus Ui 00y4YaromuXcs 0 OCBOSHHIO TUCIUITIIHHEI.

9. IlepeuyeHp MHPOPMALMOHHBIX TEXHOJIOIMH, HCIIOJIb3YEMbIX IIPU OCYILECTBICHUH
00pa30BaTENILHOrO MpoLECcca M0 AUCLHUILINHE.

10. Onucanue MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIsl OCYIECTBICHUS
00pa30BaTENILHOTO MpoLEcca M0 AUCLHUILINHE.

NS

IIpuioxenus k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenne 2. [lpukperniennsle (hanibt

[Tporpamma cocrtaBieHa B cootBeTcTBuu ¢ TpeboBanusimMu CYOC MAMU, pazpaboTaHHOTO Ha OCHOBE
moaudummpoBanusix PI'OC BO (3++) no nanpasienuto 38.03.02 MenemxmeHt

ABTOpBI IPOIPAMMBI:

ITumeno C.C.
Hocos B.

3aBenyromuii odecrneunBaromieii kabeapoit JuyY

[IporpamMma onobpeHa:

3aBeyrolLMii BeIMycKaroliel kadeapoit duyY JlMpeKTop BhIMyCKarollero (puianana
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1. IEJHA OCBOEHUA JUCIUIIJINHBI. IEPEYEHD IIVIAHUPYEMbIX

KOMIIETEHIIUM U PE3YJIbTATOB OB YUEHMS.

HGJ'IBIO OCBOCHUA AUCHUIIIINHBI MatepuaJIoOBEICHHE SIBIISICTCS JOCTHIKCHUE CIICAYIOIINX PE3YJILTATOB

ocoenusi(PO):
N HIndp Pe3yabTaTt 00yyenust
1 3-3(AIIK- 3HaTh MPOCTHIE BELIECTBA U COSAUHEHUSI.
333
2 3-3(AIIK- 3HaTh OJHOPOIHBIC U HEOTHOPOIHBIC MAaTEPHAIIBI, X CTPYKTYPHI H KOMIIOHEHTHI
3.3.4)
3 V-3(AIK- YMeTh HCHoNb30BaTh 0asbl JAHHBIX Ul TOAOOpPa M MOJEPHHM3AIMHM TEXHOJOTHYECKOTO
3.3.2) 0060pyI0BaHUS
4 V-3(AIK- YMeTh BEIOHpaTh COBPEMEHHBIE MAaTEPHUAIIBI C HYKHBIMHU SKCIUTYyaTallHOHHBIMU CBOMCTBAMU.
333
5 B-3(AIIK- Bnanmers TepMuHOIOTHEH M 00mIeH KiaccuuKanneil MaTepruaTOBEeICHHS, HABBIKAMH Pa0OTHI C
3.3.2) COBPEMEHHBIMH HH()OPMAITMOHHBIMHA CHCTEMAMH 110 MaTEPHUATIOBEICHHUIO
[Tepeuncnennsie PO sBisitoTcs 3TanioM GOpMUPOBAHMS CIEAYIOUIMX KOMIIETCHIIUMI:
N Mudgp Komnerennus
1 JIIK-3 CriocoOeH HCIOb30BaTh COBPEMCHHBIC TEXHOJIOTHH B pa3pabOTKe MPOCKTOB W IMPOrpamMm
Pa3BUTHA OpTraHU3allun

NuaukaTtopsl AOCTHKEHUS KOMIETEHIIMH, CIyKallue s MPOBEPKH CHOPMHUPOBAHHOCTH YaCTH
COOTBETCTBYIOLIEH KOMIIETCHIIUU:

N HIndp HuaukaTop KoMneTeHUui

1 JIIK-3.3 Amnanusupyer 0a3bl JaHHBIX 110 COBPEMEHHBIM Marepuaiam

2 JITK-3.3 AHanu3upyeT 0a3bl JaHHBIX 10 COBPEMEHHBIM MaTepHaIaM

3 JIIK-3.3 Amnanusupyer 0a3bl JaHHBIX 110 COBPEMEHHBIM MaTepHaIaM

4 JITK-3.3 AHanu3upyeT 0a3bl JaHHBIX IO COBPEMEHHBIM MaTepHaIaM

5 JIIK-3.3 Amnanusupyet 6a3pl JaHHBIX [0 COBPEMEHHBIM MaTepHaiaM
2. MECTO ANCIMIIVIMHBI B CTPYKTYPE OBPA30BATEJBHOM ITPOI' PAMMBI.

HuctunnuHa MarepuanoBe/ieHUe SIBISETCS MPEAIISCTBYIONICH W TMOCHEIyIomen s
CJICAYIOUX OUCHHUILINH
N IpenmecTByOMIME TUCIMIIMHBI IMocaenywume THCHUNIHHBI
CTPYKTYPA U COAEP) KAHUE JUCHUITTINHBI
OOmast TpyJ0eMKOCTh TUCIMIUIMHBI COCTABIISET 2 3a4eTHBIX(bIe) eauHuII(bl), 72 yaca(oB).
MoayJb Pa3nen Jexkunu | Hpaktuu. | Jlabopatr. | CPC | Bcero Bceero ¢
3aHATHSA padoTsl 4acoB | IK3aMeHAMHU
7}
KYPCOBBIMHU
MartepuanoBenen | Beenenue 2 0 0 0 2 12
ne ATOMHO-KPHCTAIINIECKOE 0 0 4 8 12
CTPOCHME TBEP/IBIX TEI
Kpucrannmzanus meramion 0 2 0 0 2
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Hedopmarms u
PEKpHCTAILTU3ALIHUS

JluarpaMMBbl COCTOSIHUS

MCTAJNIMYCCKUX CUCTEM

2Kerneso u ero craBsl

OCHOBBI TEXHOJIOTHUHI
TEPMHYIECKON U XHUMHKO-

TepMUYECKOI 00paboTKH

CTajm

CILIaBbI

JlerupoBaHHbIe CTaIM U

CIIJIaBBI

LiBeTHBIC METAILIBI 1

Bcero

18 8 8 38 72 72

3.1.Jlexkunu

Paznen
JUCIUILIMHBI

Oo0bem,
4acoB

Tema Jexuuu

1.1.BBenenue

BBenenue

1.6.Kene3o u ero
CIUIaBBI

KenesoyriepoaucTsie CrulaBsl. YTiepoauctsie cramu. YyryH

1.7.0cHoBBI
TEXHOJIOTHH
TEPMUUECKOU U
XMMHKO-
TEPMHUUECKON
06paboTku cTanu

Tepmudeckas 00paboTKa cranu

1.7.0cHoBBI
TEXHOJIOTHH
TEepPMHUUYECKON U
XUMUKO-
TEepMHUUYECKOU
00paboTku cTanu

OCHOBHBIE BU/IbI TEPMUYECKOIT 00pabOTKH CTAIH

1.7.0cHoBHI
TEXHOJIOTHH
TEPMUYECKON U
XUMHKO-
TEPMUUECKON
00paboTKH cTann

HOBerHOCTHOC YHOPOYHCHUC CTAJIbHBIX I/IB,I[GJ'II/Iﬁ

1.8.JlerupoBaHHbIE
CTAJIM ¥ CIJIaBbI

.HeFI/IpOBaHHLIG CTaJIh U CILJIaBbI. KJIaCCI/I(bI/IKaL[I/IH 1 MAapKHUPOBKa JICTUPOBAHHBIX
CTaJlei. KOMHOSI/II_II/IOHHBIe MaTCpHuaJibl

1.9.11BeTHBIC
METaJUTbI U
CILTABBI

IBeTHbIe MeTabl 1 criassl. TlopomxkoBele Matepuansl CACsr u CAIlbr

HToro:

18

3.2.Coaep:xkaHue JeKIHi.

1.1.1. Benenue (A3: 2, CPC: 0)

Tun nekuun: MadopmarimonHas Jexius
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®opma opranm3aumm: JIekuus

Onucanue: Merajulnueckue MaTepuasibl Kak (PyHIaAMEHT LMBHIM3ALUM. BiusHue HOBEHIIMX
JOCTHKEHUI Hay4HO-TEXHHUYECKOIO IMporpecca Ha pasiMyHble OTpacid MeTaurypruu. TpeOoBaHus K
KauecTBY M paclIMpeHue copTaMeHTa usznenuil. [IporpeccuBHble MeTOABI NOJMydyeHUs UM 0O0pabOTKU

MCTaJlJIOB.

1.6.1. XKene3oyriepoaucrtoie ciiaBbl. Yriepoaucroie ctamu. Uyryn (A3: 4, CPC: 0)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST
®opma opranusaumm: Jlekuus

Onucanue: /[narpaMma cocTOSHUSL CUCTEMBI XKene30 — yriaepoa. KoMnoHeHTsI 1 (a3bl B CrijiaBax
KeJie3a ¢ yriieposioM. JluarpaMmMa COCTOSHUSL CUCTEMBI JKEJIe30 - IIEMEHTUT (MeTacTaOMIbHOE COCTOSHHUE).

JlnarpamMma COCTOSIHUSI CHCTEMBI JKeJe30 - rpaduT (cTabMIIbHOE COCTOSIHUE).

VYraepoauctelie cranu. OOmias xapaktepucTuka. BnusiHue yriepojga Ha cBoiictBa cranu. BiusiHue
MIOCTOSIHHBIX IIpUMecel Ha cBoiicTBa cranu. Cranb pa3jiMuHbIX CIOCOOOB MPOW3BOJACTBA. UuCTas CTaib.
VYraepoauctas craib OOIIETO Ha3HAYEHHs. YTJIEPOAUCThIE KadeCTBEHHBIC CTald. YTJIEPOJUCTHIC
WHCTpyMEHTallbHble CTanu. HaraproBanHas cTanb. JlucroBas cramb A XOJIOMHOM INTAMITOBKH.

O0pabaTbiBaeMOCTh pe3aHrueM. ABTOMATHBIE CTAJIH.

Yyryn. [Ipouecc rpadputuzamuu. Crpykrypa uyryHa. @opmsl rpadura. CTpyKTypa U CBOMCTBA UyT'yHa.
[Ipumecu B uyryne. Cepslii u Oenblil uyryHsl. Beicokonpounslii uyryH. KoBkuii uyryH. JlerupoBanHbie

YYTYHBL,

1.7.1. Tepmuueckas odpadorka cranu (A3: 2, CPC: 1)
Tun gexumun: MHpopManmoHHas JIeKIus
®opma opranmsaumm: JIekums

Onucanue: [lonstue o Tepmuyeckoir ob6padoTke. Bunpl Tepmuueckoit o6paboTku. [IpuHImITb!

TepMUUecKoi 06paboTku. JluarpaMMa cOCTOSIHUSL.

IpeBpamenus B cranmsax. [IpeBpamenus B cranu npu Harpese. [IpeBpaiiieHns B cTaay Ipu OXJIQKACHHUH.
IIpeBpamenus B 3akajleHHOW cTanu npu HarpeBe. OOpazoBaHMe aycTeHHTa. POCT ayCTEHMTHOro 3epHa.

Pacniag aycrenuTta. MapreHcuTHOe npeBpatiienue. beiiHuTHOe mpeBpaleHue.

1.7.2. OcHoBHbIe BUIbI TepMHUYecKoii 00padoTku ctamm (A3: 2, CPC: 1)
Tun nexuun: Nadopmarrionsas nexys
®opma opranm3auum: JIekums

Onucanme: Omxur u  HopMmamm3arms. Omxur | poma. Omxur Il poma (dazomas

MePEeKPUCTATITU3ALINSA ).

Bepcus: AAAAAADDLx20 Koa: 000146390



3akanka. Beioop Temmeparypbl 3akaimkud. OOpaboTKa XOJ0J0M. 3aKaIMBAa€MOCTh U TPOKATMBAEMOCTb.

BryTpennne nanpsoxenus. JledhekTsl 3aKaiky.
Ormyck u crapeHue.
VYcoBus HarpeBa U OXJIaXICHUS [IPU TEPMHUUYECKON 00paboTKe.

Briusiaue tepmudeckoit 00pabOTKH Ha MEXaHHMYECKUE CBOMCTBA CTAIIH.

1.7.3. IloBepxHOCTHOE YIIPOUHEHHE CTAIBHBIX W3aemii (A3: 2, CPC: 1)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST
®opma opranusaumm: Jlekuus

Onucanue: YHpO‘IHeHI/Ie IMOBEPXHOCTH METOAOM ILIaCTUYCCKOI'O I[e(bOpMI/IpOBaHI/IH. MeTOIH:I

MEXaHHUYECKOTO YIPOYHEHHS MTOBEpXHOCTH. TepMomMexanuueckas o0padboTka
[ToBepxHocTHas 3akanka. Oouwe nonoxxeHus. BeicokoyacToTHas 3aKaika.

Xumuko-tepmuyeckasi oopadotka cramd. OOmas XapakTepUCTHKa MPOLIECCOB XUMHKO-TEPMUYECKON
oOpabotku cramu. llemenrtanuss cramu. AsotupoBanue. Hurponementauus. lluanupoBanue.
BopupoBanue. CwmrmpoBanue. [uddy3noHHoe HaChIIIEHUE MeTalaMUA. BBICOKOIHEpPTeTHYCCKHE

METOAbI XUMHUYCCKOI'O MOI[I/I(bI/ILII/IpOBaHI/IFI.
JlazepHas TepMuuecKasi 00padboTKa.

Jlazepnas xumuko-repmudeckas oopadorka (JIXTO).

1.8.1. JlerupoBannblie ctaqm U civiabl. Kiaccudgukanusa u MapKupoBKa JIeTHPOBAHHBIX CTaJIeH.

Komno3uuuonunsie matepuaisi (A3: 2, CPC: 1)
Tun nekuun: MudopmarmonHas JexIus
®opma opranmsaumm: JIekuus

Onucanue: JlernpoBaHHble CTIU U CIUIaBbl. BiusHue nerupyronmx snemeHToB. Knaccudukarms
npumeceli. BnusiHue 31eMeHToB Ha nonuMop@usM jkenesza. Pacrpenenenue Jerupyrommx IEMEHTOB B
crand. BrusiHue nerupyromumx snemeHToB Ha (epputr. KapOunnas ¢aza B JnerupoBaHHBIX CTajsX.

Biusane JICTUPYIOIUX 3JIEMCHTOB Ha IIPCBPALICHUA B CTAJIN.

Knaccudukanus w wmapkupoBka JerupoBaHHbIX craniedl. Kiaccudukarmsi JerupoBaHHBIX —CTaliei.

MapkupoBKa JerHpOBaHHbBIX CTaJIeH.

KoHcTpykimionHble cranu. MeXxaHW4YecKue CBOKMCTBA CTallM, BIMSIHUE CTPYKTYpPbl M JIETHPYIOLIUX
aneMeHTOB. TepMudeckas 0OpaboTKa KOHCTPYKIIMOHHBIX cTanei. LlemeHTyemble (HH3KOYTIEPOAUCTHIE)
CTany. Yiydiaemble (CpeaHeyriepoaucTbie) cTaiu. Beicokomnpounsie cTanu. CBapuBaeMOCTh CTallu.
CrpoutenbHast ctaimb. ApmartypHasi ctaib. [Ipyxunnas cranb. [llapukomoammnHkoBas craib. JledexTs

JIETUPOBAHHBIX CTaJIEH.

WuctpymentanpHble  cramu. OOmme  monokeHus.  MHCTpyMeHTanbHbIE  CTald — MTOHMKEHHOU
MPOKATMBAaeMOCTH. VHCTpyMeHTanbHble CTajly MOBBILIEHHOW MPOKAINBAEMOCTH (JIETMPOBAHHBIE

HHCTPYMCHTAJIbHBIC CTEU'II/I). BLICTpOpC)KyH_II/IC cTajin
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[IITamrioBbie cTanu. TBEpbIE CIIIaBBI.

Kapocroiikue u xapompouHble craiu U cmaBbl.  JKapocroiikocTs. KapocToikue — CIUIaBbl.
XKaponpounocts. OueHka >KapoIpOYHbIX CBOMCTB. BiMsHME CTPYKTyphl U COCTaBa Ha >KapOIPOYHOCTb.
Krnaccugukanust »kaponpodHbelx MarepuaioB. [lepiuTHele M MapTEHCUTHBIE >KapOIIPOUYHbBIE CTANH.

AyYCTEHHTHBIE KapONpoYHbIe cTainu. HukesneBbie 1 K0OaIbTOBBIE KapOIPOYHbIE CIUIABHI.

KopposuonHocroiikue (Hep)kaBeroliye) CTald M CIUIaBbl. XPOMHCTbIE HEp)KaBEIOIIUME —CTallu.
XPpOMOHHUKEIIEBBIE HEpXkKaBEoMe crand. KHCIOTOCTOMKME CTand M CIulaBbl. KpHOreHHbIE CTanmu u

CILlJIaBBbI.

N3HococTolikue CTajld u CIUIABBL. N3HOCOCTOMKOCTS. I'padutnzupoBanHas CTaJIb.

BricokomaprannoBucras craib. HariaBounble MaTepuabl.

KOMHO?;I/II_[I/IOHHBIC MaTepHraibl.

1.9.1. IIBeTHBIe MeTa/LIbI U ciiaBbl. [lopomkoBbie MmaTepuanabl CACsI n CAllsbl (A3: 4, CPC: 0)
Tun nekuun: MudopmarmonHas Jexius
®opma opranm3aumu: JIekus

Onucanne: AMOMUHUN W ero crutaBbl. CBOWCTBA aFOMUHUS M KJIACCH(UKAIUSA €0 CILIaBOB.
Hedbopmupyemsbie cruiaBel. JluteiHbie crutaBbl. [ToAMMITHUKOBBIC CIUTaBbl. MapKUPOBKa aTFOMUHHEBBIX

CIIJIaBOB.

Menp u ee cmimaBbl. CBoiicTBa MeaM U Kiaccupukalus MeOHbIX cruiaBoB. Jlarynu. BpoH3bl.

AHTU(PUKITMOHHBIE CIJIABbI, IPUTION, JIETKOTIABKUE CILIABBL.

Marnuii u ero craBbl. OcHOBHBIE CBOicTBa Maraus. Kiaccudukamus M XapakTeprCcTHKa MarHHUEBBIX
cruaBoB.  Jledopmupyemple MarHueBble CIUIaBbl.  JIuTeiiHbIE MarHueBble CIUIaBbl.  [IpuMeHeHue

MarHMeBbIX CIIJIaBOB.
Bbepunnmii u ero crutaBel. OcHOBHBIE cBoiicTBa Oeprinns. CriaBbl 6epuuius. [Ipumenenue 6epusuius.

Turan m ero crmaBbl. OCHOBHBIE CBOMCTBa THTaHa. Da30oBBIC MpEBpalICHA B THTAHOBBLIX CILJIaBax.

HpOMBIIHJ'IGHHBIG THUTAHOBBIC CIIJIaBbI. HpI/IMeHGHI/Ie THUTaHa " €10 CIIJIaBOB.

[TopomikoBsie marepuansl CACe1 u CATIlbL

3.3.IlpakTHyecKue 3aHATHS

Ne Paznen Oobem,
Tema npakTHYeCKOr0 3aHATHS
n/n | JHCHUIIMHBI 4acoB
1.3.Kpucramnus .
1 2 Kpucrannusanus coneil MeTamoB
aIwst METaJUIOB
1.4. lepopmarnm
2 au 4 VcnpiTanne Metanios Ha pacTsokeHne. OnpeneneHie XapaKTepUCTHK IPOYHOCTH U
pexpucTammM3an rutactuaHocTH B cootBercTBun ¢ 'OCT 1497-84
us
1.4. lepopmanm
3 au 2 MeTonp! onpeiesieHre TBEPAOCTH METAJUIOB U CIUIaBOB. VcTibITaHMs Ha TBEPAOCTH
1o Poksenny. McnbiTanus Ha TBepAOCTh 110 bpunento
PEKPHUCTAIIIHA3ALL
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| us

Hroro: 8

3.4.Conep:kaHue NPaAKTHYECKUX 3aHATHI
1.3.1. Kpucranauszanus coJeii meraioB (A3: 2, CPC: 0)
®opma opranmsaumu: [Ipakrruyueckoe 3aHsTHE

Onucanue: HSyLIeHI/IC O6H_II/IX SaKOHOMepHOCTCfI mponecca Kpucrasin3alui METaJUIOB U
MCTAJUIMYCCKHUX CIUIaBOB Ha IIPUMEPEC MMPOoLeCCa KpUCTAJIUIU3aAlIUN coineit u3 PaCTBOPOB KaK MOACIIN
KpuCTaJUIM3allui MCTAJIJIOB.

1.4.1. UcnibITaHNe MEeTAJLIOB HA pacTsikeHue. OnpenesieHne XapakTepuCcTHK MPOYHOCTH H
mwiacruyHocT B coorBeTcTBUM ¢ TOCT 1497-84 (A3: 4, CPC: 1)

®opma opranmsanuu: [Ipakrnyeckoe 3aHsTue

Onucanue: M3ydenue nporecca pacTsbkeHHs: MeTauTyeckoro oopasia. OrnpeieneHne OCHOBHBIX
MEXaHMYECKUX XapaKTepUCTHK MaTepuana. O3HaKOMIIEHUE ¢ HcTbITaTenbHoi MammHoi FP-100.

1.4.2. MeTtoapl onpe/eieHne TBEPAOCTH METAJUIOB U CILIaBOB. M cbITAHHSI HA TBEPAOCTH 110
PoxBesuty. UcnibiTanust Ha TBepaocTh o bpunesto (A3: 2, CPC: 1)

®opma opranmsaumu: [Ipakrnueckoe 3ansTre

Onucanue: V3yunth OCHOBHBIE CITIOCOOBI M3MEPEHUS TBEPIOCTH METAIIIOB M CIIABOB U
MPUOOPECTH MPAKTUYECKHE HABBIKU pabOTHI C TBEPIOMEPAMH.

3.5.J1aGopaTtopHbie padoThI

No Pazpnen HaumenoBanue 1adopaTopHoii
Oo0beMm, yacon
n/n | AMCHMIIMHBI padoThI
1.2.ATomMHoO-
1 Kpuctauaec | Makpo- 1 MEKPOCTPYKTYPHBIH aHAIIN3 4
KOE CTPOCHHE | METAJUTMYCCKUX CIIABOB
TBEPJIBIX TEI
1.7.0cHOBBI
TEXHOJIOTHH
TePMUYECKOU
p Tepmudeckas 00paboTka
2 Y XHMHKO- . 4
. | yrmepommcTrIx crameit
TEPMUYIECKOH
06paboTku
cTanu
Hroro: 8

3.6.Conep:xanue 1a60paTOPHBIX padoT
1.2.1. Makpo- 1 MUKPOCTPYKTYPHBIH aHAJIU3 MeTAJInYecKUX ciiaBos (A3: 4, CPC: 0)

®opma opranmzanum: JlabopatopHas padora
Ipuxpenienuble ¢aiabl: Makpo- 1 MUKPOCTPYKTYPHBIN aHAIN3 METAUIMYECKHX CITaBoB.doc

Onucanue: OcBoHUTH METOAbI MAKPOCKOIMMYECKOI0 MW MHUKPOCKOIIMYCCKOr0 aHajivsa IIpu

M3y4YEeHHH MaKpO- U MUKPOCTPYKTYpbl. OCBOUTH paboTy Ha METAILIOrpaueCKOM MUKPOCKOTIE.

1.7.1. Tepmuueckasi 00padoTka yriaepoauctoix crajei (A3: 4, CPC: 0)
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®opma opranuszanuu: Jlaboparopuas pabora
IIpuxpeniennsble aiabl: Tepmudeckas 00padoTKa yriepoaucTbIx cTaneit.doc

Onucanne: V3yyeHue BIAMSHUS TEMIIEpaTypbl HArpeBa, CKOPOCTH OXJIAXKICHHS IPH 3aKaJKe U
TEMIEPaTypPHO-BPEMEHHBIX PEKUMOB OTIyCKA Ha TBEPAOCTh 3aKAJIEHHBIX YTIIEPOJUCTBIX CTajeH,
O3HAaKOMJICHHE C PA3TMUYHBIMU BUJAMU TEPMUUYECKOI 00pabOTKH - HOPMaIU3alUe, 3aKaTKOW U OTITyCKOM
YIJIEPOJUCTBIX CTAJIEH, ONPEICTICHHE ONTUMAJIBHON TeMIIepaTyphl 3aKalKu yriaepoaucTeix ctaned CT45 u
V12

3.7.KypcoBblie paGoThl M IPOEKTHI N0 TUCHHILTHHE

3.8.IIpomexyTouHAsI aTTECTALHUS
1.

IIpukpennennnie paiiabl: 3auet (4 cemectp).doc

4. HHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA 1JIA
CAMOCTOSTEJIbHON PABOTHI OB YYAIOIIINXCA IO JUCHUILINHE

C.C. IlumenoB, II.A. HecrepoB. HHaumupoBanue KpUCTALIOrPa@UYeCKHX INUIOCKOCTeH U
Hanpasjienuii. M., MATH, 2014 r.

C.C. [Tumenos, I1.A. Hecrepos. JInarpammsbl coctosinusi. M., MATH, 2014 r.

C.C. llumenos, I1.A. HecrepoB. Bri0op MaTepuasia u ynpo4yHsiromei 00pad0TKH ieTajiell MAIIUH U
uHcrpymenrta. M., MATH, 2014 r.

1. OcHOBHas U IOTIOTHUTENbHAS JTUTEPATypa 10 JUCHUILTIHE
2. Pecypcbl HH(pOpMallMOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTH «IHTepHEeT.
3. Pecypcbl HayuHO-TexHHUYecKoi Oubmnorexkn MAU.

4. npopmanoHHble CTeH bl Kadeapbl.

BOHpOCBI JIJISL CAMOCTOSITEILHOM pa6OTBI 110 TCMaM:

iﬁl Pa3zgen nucuunanHbl Bonpocs 1151 caMoCTOATEIBLHOM padoThl

1 Brenenne HazoBute BemecTBa, He ABISIONIMECS, HA Bamn B3risig, MaTepuaiamH.

2 Boeere HpeunMeTOM KaKHX €CTECTBEHHBIX HayK SIBJSIETCS] U3YyUEHUE B3aUMOCBSI3U CTPYKTYPhI U
CBOWCTB BEIIECTB?

3 Boeere [IpuBeauTte nmpuMepsl 3aBUCUMOCTU CTPYKTYPBI UJIM CBOWCTB MaTEpUaIOB OT
TEXHOJIOTHH WX TOJTYUESHHUSI.

4 Boeenme HazoBure ob6nacTu TEXHUKH, T/I€ HEOOXOIUMBI MaTEPHAIIBI, COXPAHSIONINE IPOYHOCTH
TIPH BHICOKUX TEMTIEPATypax.

5 Boeenme Kaxue marepuaibl, Ho Baniemy MHEHHTO, ONIPEIEISIFOT COBPEMEHHBIH YPOBEHD TEXHUKHU
U ouemy?

6 Baesere Kaxue cBenenus nonanobsarcs Bam, 4To0s1 mo100paTh MaTepual it KOHKPETHOTO
TEXHUYECKOT'O M3CIIHS?

7 Benenue [TpuBeanTe MpUMephl PEIICHUS CPEJICTBAMU MaTEPUATOBEICHUS TPOOJIEM MOBBIICHHUS
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paboTOCIIOCOOHOCTH MAIIIHH.

Atowmro- Kaxkyro nadopmanuio o cTpyKType MaTepraia MOKHO MOy IHUTh, N3ydast
8 KpPHUCTaNINIECKOE Y P PYKTYP P Y - 1Y
SHEPreTUYECKHE CIIEKTPhI €r0 U3ITyYeHUs ?
CTpOEHHE TBEP/BIX TEJ
ATOMHO-
SBnsiercs 11 (a30BBIM IEPEXOI0M BOSHUKHOBEHHE B KEPAMHKE CBEPXIIPOBOJISIIETO
9 KpHUCTaJIINYECKOE
COCTOSAHUS?
CTpOEHHE TBEP/BIX TEI
ATOMHO- VYBenMUHUTCS WM YMEHBIINTCS 3HaueHue sHepruu [ ndoca, ecnu B Mmarepuaie
10 KpHUCTaJNINYECKOe oOpa3zyetcs HoBast (ha3a IPEKHEI0 XMMHUUECKOT'0 COCTaBa, HO ¢ 0oJiee MIIOTHOM
CTpOCHHE TBEP/BIX T | YIMAKOBKOW?
ATOMHO-
Ha3zoBuTe TeXHOIOTHYECKHUE MTPOILIECCHI MTOTy4YEHHs MaTepHalloB, KOTOPhIE OCHOBAHBI Ha
11 KpHUCTaJNINIECKOe .
UCIIOJIb30BAaHUHU TIOBEPXHOCTHBIX SIBJICHHH.
CTPOEHHE TBEPIBIX TEN
ATOMHO-
12 KPHCTAJUINIECKOE B 1em cxoacTBO M paznnune KPUCTAUINIECKIX MAaTEPHAIOB H )KUAKUX KPHCTAIIIOB?
CTPOEHHE TBEPIBIX TEN
AToMHO-
13 KPHUCTaJUTHIIECKOE PasmirgaroTcst i amopdHBIE U CTEKII000pa3HbIe BemecTa?
CTPOEHHE TBEPIBIX TEN
ATOMHO-
MO>KHO JT1 TIOBBICHTH IPOYHOCTh MaTepHala IyTeM YBEINYEHHS B HEM IUIOTHOCTH
14 KPHUCTaJUTHIECKOEC o
JACITOKanu?
CTPOEHHE TBEPIBIX T
ATOMHO-
15 KPHCTaJUINIECKOe B 4em npuurHa BEICOKHX TETJIO- U 3JEKTPOIPOBOJHOCTH METAIIIOB?
CTPOCHUEC TBEPABIX TCII
AToMHO- N
MoxHo 11 IMOJYYHUTHb MCTaJlJIbl, Y KOTOPBIX OTCYTCTBYIOT [[e(beKTI)I KPUCTAIIIMYECKOU
16 KpPHUCTaJITIUYECKOe o
pemerku’?
CTPOCHUEC TBEPABIX TCII
ATOMHO-
17 KpUCTAITINYECKOE Kaxue MeTop! 321U Tl METAIIIIOB OT KOppo3uu Brl 3HaeTe?
CTPOCHUEC TBEPABIX TCII
ATOMHO-
18 KPUCTAITINYECKOE OxapaxTepu3yiTe THUIIBI aTOMHBIX CBsI3€il.
CTPOCHUEC TBEPALIX TCII
ATOMHO-
19 KPHCTAJUINIECKOe J11st KaknX BEIECTB OCHOBHBIM SIBJISICTCS HOHHBIN TUII CBSI3U?
CTPOEHHE TBEPBIX TEI
ATOoMHO-
20 KPHCTAJUINIECKOe J1n1st KakHX BEIECTB OCHOBHBIM SIBJISICTCS KOBAJICHTHBIH THII CBA3U?
CTPOEHHE TBEPBIX TEI
ATOMHO-
21 KPHCTaJUINIECKOe J1n1st KaknX BEIIECTB OCHOBHBIM SIBIISICTCS METAJUIMYECKUH THIT CBA3H?
CTPOEHHE TBEPBIX TEI
ATOMHO-
22 KPHCTaJUINIECKOe B kakomM ciydae ciemyer yduTsIBaTh CHibl Ban-nep-Baanbca?
CTPOCHUEC TBEPAbLIX TECII
ATOoMHO-
23 KPHUCTaUTHYECKOE OOBsicHUTE PU3UUECKYIO TPUPOLY METAIUTMICCKOM CBS3H.
CTPOCHUEC TBEPAbLIX TCII
ATOMHO- o
OOBsICHUTE OCHOBHEIE CBOMCTBA METAJJIOB, OCHOBBIBAsICh Ha IMPEACTABIICHUAX O
24 KPHUCTAJUTHIECKOE
METaLTMYECKOM COCTOSIHUH BEIIECTBA.
CTPOCHUEC TBEPABIX TECII
ATOMHO-
25 KPHUCTAJIINYECKOE ITo xakuM pU3HAKaM TeJa ACNATCS Ha KPUCTAUNIMIECKUEe U aMOp(HBIE?
CTPOCHUEC TBEPABIX TECII
ATOMHO-
26 KPHUCTAJIINYECKOE UTo Ha3bIBaeTCS AJEMEHTAPHOW KPUCTATUIECKON PEIETKOMN?
CTpOEHHE TBEPBIX TEI
ATOMHO- .
Hapucyiite 0ocCHOBHBIE THIIBI KPUCTAIUIMYECKUX PEIIETOK, B KOTOPBIX KPUCTAILIH3YIOTCS
27 KpHUCTaNINIECKOE

CTPOCHUC TBEPAbIX TCJI

MeTa/lIbl. YKaKUTE B HUX INIOCKOCTU C HAaUOOJIbIIEH IIJIOTHOCTBIO YIaKOBKU aTOMOB.
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ATOoMHO-

28 KPHUCTaJUTHIECKOC Kak onpenessiroTcst ”HIEKCHI TUIOCKOCTEH U HAITPABICHUNA?
CTPOCHHUE TBEPABIX TEI
AToMHO-
Yro Ha3bIBACTCS MAPaMETPOM PEIICTKH, KOOPIUHAIIMOHHBIM YHCIIOM, 0A3UCOM U
29 KpHUCTaJNTNYECKOE
KOA(PPHUIIMECHTOM KOMITAKTHOCTH?
CTPOCHHUE TBEPABIX TEI
AToMmHO-
30 KPHUCTAJUTHIECKOEC Yro takoe nmoaumopduzm?
CTPOCHHUE TBEPABIX TEI
AToMHO-
31 KPHUCTAJUTHIECKOC Ykaxure OCHOBHBIC BUJIbI HECOBEPIICHCTB KPUCTALTHYCCKOTO CTPOCHHUS.
CTPOCHHE TBEPABIX TET
AToMHO-
32 KPHUCTaJUTHIECKOE Haiite onpeneneHne KpaeBoi 1 BUHTOBOW AUCIOKanwid. B uem ux pazmmune?
CTPOCHHE TBEPABIX TET
AToMHO-
33 KPHUCTaJUTHIIECKOE Uro npencTaBisaioT coboit KOHTYp U BekTop broprepca?
CTPOCHHE TBEPABIX TET
AToMHO-
34 KPHUCTaJUTHIECKOE KakoBbI ycioBHsI BOSHUKHOBEHHS JUCIOKAIINA?
CTPOCHHE TBEPABIX TEI
ATOMHO-
35 KPHUCTaJUTHYECKOEC Urto Takoe IUIOTHOCTh JUCIOKALNI U B KAaKUX CAMHHUIAX OHA U3MEPSIeTCs?
CTPOCHUEC TBEPABIX TCII
Kpucrannuszamus N
36 Kakxum 00pa3oM MOKHO YMEHBIIUTh TEMIIEPATYPHBII rucTepe3nc?
METaJIoB
Kpucrannuszamus 9
37 Byner u KpUCTaTM30BaThCs PACIUIaB UACaIbHO YUCTOTO MeTallia’
METaJIOB
Kpucrannuzanus
38 Kak 3aBHcUT pa3Mep 3epHa OT CKOPOCTH OXJIXKICHUS paciuiaBa MeTaia?
METaJIoB
Kpucrannuzanus .
39 P H B 4em npuunHa «0JIOBSIHHOM YyMbI»?
METaJIoB
Kpucrannuzanus
40 p H Onummre 0COOEHHOCTH JKUIKOTO COCTOSIHHS MeTaja?
METaJIOB
41 KpI/ICTaJ'IJ'II/I?;aLII/DI B uem cocrosT TEPMOJUHAMHUYECCKUEC YCIIOBUA TPOLCCCOB IUIABJICHUA U KpUCTAJJIM3alluN
METaJJIOB METaJUIOB?
42 Kpucrammusarus Kakwue mapamMeTpsl XapakTepHU3yIOT KOJMYSCTBEHHBIC 3aKOHOMEPHOCTH IpoIecca
METaJJIOB KpHCTaJIH3aun?
Kpucrannuzanus N N
43 Uto Ha3pIBAETCS CAMONPOU3BOIBHON KpHCTAIH3auen?
METaJIOB
44 Kpucrannuzamnus KakoBo o011iee u3MeHeHHnEe CBOOOIHOM YHEPT UM B MPOIecce 00pPa30BaHs 3aPO/IBIIIEBBIX
METaJUIOB EHTPOB?
Kpucrammmzamms
45 Urto Ha3BIBACTCS KPUTHICCKAM Pa3MEpOM 3apOJIBIIA U OT YeT0 3aBHCUT €T0 BEIMIHHA?
METaJUIOB
46 Kpucrammmzamms Uro Ha3pIBaeTCs (QIIyKTYyaIlsIMHA YHEPTHH, U KaK OHHU BIUSIOT Ha 00pa3oBaHHE
METaJUIOB 3apOJIBIIICBEIX IICHTPOB?
47 Kpucrammmzamms Kak Bnusier crerneHp nepeoXIaKACHNs Ha BEIHINHY YUCIIa IICHTPOB KPUCTAIUTH3AINHT H
METaJUIOB JMHEWHYIO CKOPOCTh pocTa?
48 Kpucrammmzamms Kak mpoucxomut poct 006pa3oBaBmixcs 3apoasinieii? KakoBa poias BHHTOBBIX
METaJUIOB JICIIOKAIIMH B POCTE KPUCTAILIOB?
49 Kpucrannuzauus Urto Ha3bIBaeTCsl HECAMONPOU3BOJIBHOM KpHcTaun3auuein? B ueM cocTouT npuHLIMIT
METaJUIOB CTPYKTYPHOTO U pazMepHoro cootBetcTBUs [lankoBa-KonobeeBckoro?
Kpucrammuzarms
50 Urto Ha3bIBaeTCS MOAUMDHUITUPOBAHKE U JUIS YE€TO OHO MPUMEHSETCs?
METaJUIOB
51 Kpucrammuzams KakoBo BiusiHHE TIeperpeBa U MOACTYKUBAHUS )KHIKOTO METaJIa Ha
METaJUIOB HECaMOIPOM3BOJIbHOE 00pa3oBaHue 3apojpiieii? UTo Takoe ne3aKTHBANMs IpUMecen?
Kpucrammuzams N
52 Onuimre ASHAPUTHBIA CIOCO0 KPUCTAJUTM3ANUH U €r0 IPHIUHEI?
METaJUIOB
53 Kpucrammmsamms OT Kakux (PaKTOPOB 3aBUCHT (hopMa U pazMep 00Pa3yIOMIUXCSI IPH KPUCTAILTU3AIIH
METaJUIOB 3epen?
54 Kpucrammmsarms Kak dopmupyercs meramumnueckuii ciantok? Kakue 30HbI BOSHHKAIOT B CIIUTKE U KaKHE
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METaIIOB (haKTOpBI OKA3bIBAIOT BIMAHIE HAa BEIMUUHY 3THX 30H?
Kpucrannusanus
55 p KaxoBbI fe)eKThI METATITHIECKOTO CITUTKA?
METaJlIOB
Tedopmars i HcnbiTannsam Ha pacTshKEHHE: 1Ba OMHAKOBBIX 00pasIia H3 OJHOTO MaTepHana,
56 P OTJINYAIOIIMXCS COCTOSTHUEM ITOBEPXHOCTH: IUIaJIKask U mepoxoBatast. Kakoit n3 Hux
peKpHUCTaIIIA3AIHS
IIpoyHee
epopmanus u .
57 Jleopman BeiBenuTe pa3MepHOCTH yIEBbHOM IPOYHOCTH MaTEPHUAIIOB.
PEeKpUCTAIIIN3AIHS
58 Hedopmanust u Be1 nogbupaere Matepuan st y3na TpeHus. [Ipu kakux ycrnoBusix paboTsl
PEeKpUCTAIIIN3AIHS 11e51ecO00pa3HO MPOBOANUTH UCTIBITAHMS: TIPH CAMBIX KECTKHX MM YMEPCHHBIX?
59 Hedopmanust u Psin meraneii morynpoBOJHUKOBOTO YCTPOMCTBA BBHIMOIHEH U3 TUAJIEKTpHUKOB. [ToBiuseT
PEeKpUCTAIIIN3AIHS JIM UX DJIEKTpHYecKasl MoJisipu3anusi Ha paboTococoOHOCTh yeTpoiicTBa?
60 Hedopmanust u MO>KHO JTM M3TOTOBUTH NOCTOSIHHBIE MarHUTHI U3 IUAJICKTPUKOB; IOy POBOIHHKOB;
PEeKpUCTAIIIN3AIHS IIPOBOJAHUKOB?
61 Hedopmanust u PaboTocriocoOHOCT KakuX JeTaleil U y3JI0B MallliH B HAWOOJIBILIEH Mepe 3aBUCHT OT
PEeKpHUCTAIIIN3AIHS TEMJIOBBIX XapPAKTEPUCTUK MaTEPHAIOB?
62 Hedopmanust u C IOMOIIBIO KAKHUX XapaKTEPUCTUK MOKHO OLIEHUTH KOPPO3HOHHOE MTOBPEKACHHE
PEeKpUCTAIIIN3AIMS MaTepHaoB?
epopmanus u
63 Heop [epeunciuTe MaCCUBHBIC METO bl HEPA3PYIIAIONIETO KOHTPOJIS.
peKpHUCTAILIIN3AIHMS
epopmanus u
64 Jleopman KakoBa ¢usnueckas CyIHOCTb SIBICHAS «CBEPXIPOBOANMOCTE) METAIIOB?
PEKPHUCTAIITN3ALNS
Hedopmanus u N .
65 KakoB MexaHN3M pa3pymIeHUs] METAIIIOB IO IeHCTBUEM MEXaHNYECKOI Harpy3Ku?
PEKPHUCTAIITU3ALNS
66 Jedopmarust u MO>KHO JI1 SIBIICHNE TEKCTYpPHPOBAHHS OTHECTH K ITOJIOKHUTEIIBHBIM CBOHCTBAM
PEKPHUCTAIITU3ALNS METaIOB?
67 Hedopmarust u Omnpenensiercst 11 KOHCTPYKIHUOHHAS IPOYHOCTh METAIIOB KAKMUM-JIHOO OJTHIM
PEKPHUCTAIITH3ALNS MEXaHWYECKUM CBOHCTBOM MJIM MX COUYETaHUEM?
eopmanus n .
68 Hlegopman Kaxkoit Bun neopmaruu HeoOpaTuM — yIpyTast WIH IIacTHIecKas?
PEKPHUCTAIUTH3ALNS
69 Hedopmarust u K xakoMy BuIy NCTIBITaHHH OTHOCSATCS MCIIBITAHUS HA TBEPJOCTh — K CTATHYECKHM,
PEKPHUCTAIITU3ALNS JUHAMHYIECKUM?
Hedopmanus u .
70 Uem oTnmyaroTcs [eeKThl KpUCTAITMYECKOW CTPYKTY Pl MaTeprala OT Hop U TPeIuH?
PEKPHUCTAIITU3ALNS
71 Hedopmarust u Jnst KaknX y3710B MAIIMH — HETIOJBIDKHBIX MM TIOABM)KHBIX — OIICHKA
PEeKpUCTAIUTH3AIHS N3HOCOCTOMKOCTH OoJiee BakHA?
72 Hedopmarust u MO>KHO JI1 OLICHUTB YCTAJIOCTHYIO JAOJTOBEYHOCTh IPH CTATHUECKUX MEXaHHIECKUX
PEeKpUCTAIUTH3AIHS UCTIBITAaHUSAX ?
73 Jedopmarust u Korzma npouynocTs MaTeprasia BbIIIe — IPH HOJIHOM OTCYTCTBHHU J1€(PEKTOB
PEeKpUCTAIUIH3AIHS KPHCTAJUIMYECKOH CTPYKTYPBI HIIM IPH UX OYEHb BHICOKOH MIIOTHOCTH?
74 Jedopmarust u CHmKaeTcs WM BO3PacTaeT IUIOTHOCTh YHEPTHH, aKKyMYJIMPOBAaHHOH MaTepuaioM IpH
peKpHUCTAILIIN3AIMS HakJierne?
75 Hedopmanust u MoseT JI1 IPOTEeKaTh MPOLECC PEKPUCTALIU3AIMH B METAJLIE C HJIeaIbHON
PEKpUCTAIIIA3ALINAS KPUCTAJUTMUECKON CTPYKTYpOii?
76 Hedopmanust u CHIDKaeTCsl WM BO3PacTaeT IIOTHOCTD Ae(DEKTOB B HAKJIETTAHHOM METalie IpU
peKpHUCTAIIIN3ALMS Harpese?
77 Hedopmanust u Korna u3mensiercst pa3mep 3epeH B MeTaJuie — MPU BO3BpATE WIIK MPH
peKpHUCTAILIIN3AIMS peKpUCTAIIH3AIIH?
78 Jedopmanus u Korna meraut Oynet nehopMupoBaThCst jierdye — IPpH TEMIEpaType BhIIIE WK HUXKE
peKpHUCTAIIIN3ALMS 1opora peKpucTajuIn3auu?
epopmanus u . .
79 Heop VYKaxuTe pazHHIly MEeX/Iy YIPyrou U IacTUuecKoi nqedopmanusmu.
peKpHUCTAIIIN3AIHS
80 Hedopmanus u KaxuMu myTsiMu ocyImiecTBIIsIeTCs IiacTuaeckas nepopmannsa? Oxapakrepusyiire
peKpHUCTAIIIN3AIHS IUIOCKOCTH M HalpaBJieHHs CKOJIbXKeHUsl. YTo Ha3bIBaeTCs IBOWHUKOBaHUEM?
81 Hedopmanus u KaxoB mexanm3m miactudeckoit nepopmarun? OOBICHUTE, TOYEMY TUCIOKAINT
peKpHUCTAIIIN3AIHS 00JIer4aloT CABHI B KPUCTAJUIMYECKOM perieTke?
epopmanus u .
82 Hlegopmar [Moyemy ayist NBHXKSHUS JUCIOKAIMH HEOOXOJMMbI 3HAYUTEIbHBIE YCUITHS?
peKpHUCTAILIN3ALHS
eopmanus u . .
83 Heop Kak gucnokaiuy B3auMoJIeiiCTBYIOT MEXy cO00ii?
peKpHUCTAILIN3ALHS
84 Jedopmanust u Kak jinciokaiiy B3auMOJISHCTBYIOT C MPENSTCTBUSIMUA M IOCTOPOHHUMH BKIIIOUECHHSIMU?
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PEKPUCTAIUIA3AIINS [TouemMy TpaHHMIIBI 3€PEH SBIAIOTCS MPETSITCTBUEM [UIS ABFDKEHIS THCIOKAIINIA?
85 Jedbopmarnus u Kax u3MeHstoTcst CBOMCTBa MeTasuIa IpH IlacTHIeckoi nedopmanumn? KakoBbl
PEKPUCTAIUTA3ALUS MIPUYHMHBI YIPOYHCHHS METAJJIOB B IIPOIIECCE IIACTUYECKOM nedopmanuu?
86 Jedopmanus u Kak m3MeHseTcs aTOMHO-KPHCTAITHYECKOE CTPOEHHE, MAKPO- ¥ MEKPOCTPYKTYypa IpH
PEKPUCTAIUTA3AIUS nedopmarun?
epopmanus u .
87 Jleopman Yro Ha3bIBaeTCs TEKCTYpoil aeopmarn?
PEKPUCTAIUIA3AIUS
88 Hedopmanus u Yro Ha3bIBACTCS OTABIXOM, MOJIUTOHU3AIMEH U peKpucTauin3anueii? Kak uameHsrores
PEKPUCTAIUTA3AIUS CBOWCTBA HAKJICIAHHBIX METAJUIOB MPHU 3TUX Iporeccax”?
edopmanus u
89 Hlegopma Yro Ha3bIBACTCS PEKPHUCTAIUIM3ANMOHHBIM oTxHroM? Ero 3amaun.
PEKPUCTAIUIA3AIUS
90 Hedopmanus u Kak u3MeHSI0TCs BO BpeMs pEKPHUCTAIUIM3AINH IIOTHOCTh TUCITIOKAIIMA ¥ TOHKAs
PEKPUCTAIUTA3AIUS CTPYKTYpa METAJJIOB U CILIABOB?
91 Hedopmanus u OT Kakux (aKTOPOB 3aBHCHUT BEIIMYHHA 3¢PHA XOJIOHOe(HOPMUPOBAHHOTO METAILIA
PEKPUCTAIIA3AIUS MOCJIC PEKPUCTAIUIM3AMOHHOTO OTXKHTA?
edopmanus u . .
92 Jleopman Yro HazpIBaeTcs ropsiueii neopmanuenn?
PEKPUCTAIUIA3AIUS
JlrarpaMMBbl COCTOSIHUS
KakoBa ¢usnueckasi CyIHOCTh MOSBICHUS Ha KPUBBIX OXJIAXICHHE — HArPEeB CUCTEMBI
93 METaJUTMICCKUX o
«paciiaB — KPUCTAJLIbl METaJIa» TOPU30HTATBHBIX YIaCTKORB?
CHUCTEM
JnarpamMmbl cOCTOSIHUSA
94 METaLTHAECKIX [Mouemy HamboMBIIICE PACTIPOCTPAHCHNE B KA4ECTBE KOHCTPYKIIMOHHBIX MAaTEPHAIOB
TIOJTYYHITH CTIIaBBI?
CHCTEM
JumarpaMMBl COCTOSTHUS
95 METaLTHAECKIX OTpakaeT T TEPMHUH «CILIAaB» OCOOCHHOCTH CTPOCHHS U TEXHOJIOTUH IOy YCHHS
MHOTOKOMIIOHEHTHOTO KOHCTPYKIIHOHHOTO MaTepuaia?
CHCTEM
JumarpaMMBl COCTOSTHUS 5
9% METaLTHECKIX KakoBa HEOOXOMMOCTE IOCTPOCHHUS AHATPaMM COCTOSHHUS cIaBoB? KakoB mpuHIATT
HX MOCTPOEHUs?
CHCTEM
JumarpaMMBl COCTOSTHUS
97 METaJUTMIeCKUX B yeMm paznudne MeXaHH3MOB 3BTEKTHIECKOTO U 3BTEKTOMTHOTO TIPEBPAIICHUIT?
CHUCTEM
JnarpamMmbl cOCTOSHUSA
98 MCTALIHACCKIX [Touemy mpoirecc 3BTEKTHUECKOTO MPEBPALICHHSI TBYXKOMIIOHEHTHOT'O CILJIaBa MIPUBOIUT
CHCTEM K 00pa30BaHUIO TOMOTECHHON MEJIKOIUCIIEPCHOI cMecH 000MX KOMIIOHCHTORB CIijiaBa?
JwnarpamMmbl cocTOSIHUSA
99 METAJUTAIECKHUX KakoB npHHIKIT TOCTPOCHHUS TUArpaMM COCTOSIHUS TPEXKOMITIOHEHTHBIX CILUIABOB?
CHUCTEM
JnarpamMmbl cocTOSIHUSA
100 METAJUIMYECKUX Urto Ha3biBaeTcs (Ppa3oif, KOMIOHEHTOM, CTENEHBIO CBOOOIbI, CUCTEMOI?
CHUCTEM
JluarpaMmsl COCTOSIHUS .
101 METAILTHAECKIX Kakumu 0coOEHHOCTSIMY CTPOSHUS M CBOWCTBAMU 00J1a/1at0T TBEP/AbIE PACTBOPHI
3aMeIIeHNs, BHEAPEHUSI, BErauTaHuA? Kakoit pacTBop Ha3bIBaeTCs YIOPSIIOUYCHHBIM?
CUCTEM
JuarpaMMBbl COCTOSTHUS .
Kak m3MeHsieTcs mapamMeTp KpUCTAJUIMIECKOHN PeIIeTKH pu 00pa30BaHIH PA3TUIHBIX
102 METaJUTMIeCKUX
TUIIOB TBEPABIX PACTBOPOB?
CUCTEM
JuarpaMMBbl COCTOSTHUS
103 METaLTHAECKIX Kakwue ycinoBust HeOOXOIMMEI TSI TOTO, YTOOBI KOMITOHEHTHI 00pa30Bali TBEPAbIC
cHCTEM PacTBOPHI 3aMEIICHNUS, BHSAPEHISI, BEIYUTAHUS?
JumarpaMMBbl COCTOSTHUS
Onwuimre yciaoBus, IPH KOTOPBIX 00pa3yIOTCs: a) XUMHICCKHIE COSAMHEHHUS C
104 METaJTHYEeCKUX N
HOpPMAITbHOW BAJICHTHOCTEIO; 0) JIEKTPOHHEIC COCTUHEHUS; B) (Da3bl BHEAPCHIS.
CHUCTEM
JluarpamMbL COCTOHIL Kakwie pasnuuus CyIIecTBYIOT B CTpOeHHH (a3 BHEAPESHHUS M TBEPBIX PACTBOPOB
105 META/UTHIECKUX P y M p P p p P
BHEJPEHUS?
CHUCTEM
JnarpamMmbl cOCTOSIHUS
106 META/UTHIECKUX Kakwe CyIiecTByrOT METOBI IIOCTPOCHUS THATPAMM COCTOSHUS?
CHUCTEM
107 JlarpaMMBbl COCTOSIHUSL | B ueM 3aKiIi049aroTest 9BTEKTHYECKOE, TEPUTESKTHUECKOE, MOHOTEKTHUECKOE
METAJUTHICCKHX MIpeBpaIICHHs?
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CHUCTEM

JnarpamMmbl cOCTOSTHUS

108 METAUTMYECKUX B 4em cocTosIT 93BTEKTONAHOE ¥ NEPUTEKTOUIHOE MTPEBPALLICHUS?
CHCTEM
JuarpaMmbl COCTOSIHUS . N .
Kakne a3pl HaxoA4TCs B paBHOBECUH B TOM MIIM MHOW 00JIACTH AMArpaMMbl M Ha TOM
109 METaJUTMIECKUX . -
WJIN MHOU FOPU30HTAILHOMN JIMHUH?
CHCTEM
JnarpaMmbl COCTOSIHUS .
Kak onpeznennTs XMMHUYECKHH COCTaB cocymecTBYIomuX ¢a3? UTo Ha3pIBaeTCs
110 METaJUINYEeCKUX 9
KOHOJOM?
CHCTEM
JuarpaMmbl COCTOSIHUS
111 METAUTHYECKUX Jlnst 9yero npuMeHsieTcs MpaBUIIo peryara?
CHCTEM
JuarpaMmbl COCTOSIHUS
112 METaJUTMIECKUX Kakas cBs3b cymiecTByeT MeKIy BHIOM JHATrPaMMBI COCTOSIHUS W CBOWCTBAMH CIUIABOB?
CHCTEM
JuarpaMMebl COCTOSIHUS N
Kakne reomerpudaeckrie 0COOEHHOCTH MO3BOJIAIOT H300paXaTh COCTaBBI TPOIHBIX
113 METANTHIECKUX
CIIJIABOB € TIOMOIIBI0 KOHIIEHTPAIMOHHOTO TPEYTOJIbHUKA?
CHCTEM
JnarpaMmsbl COCTOSIHUS
114 METANTHIECKUX Kaxk onpenensercs XuMu4IecKnii cOCTaB TPOWHBIX CIIIABOB?
CHCTEM
JnarpaMmsbl COCTOSIHUS
115 METATHIECKUX PacckaxwuTe ImpaBuIIo phlyara v MpaBmiIo LEHTA TSHXKECTH B TPOHHON CHCTEME.
CHCTEM
JnarpamMmbl cOCTOSIHUSA
116 METANTHYECKUX B uem 3akirouaeTcs 3aKOH O COIPUKACAIOIINXCS IIPOCTPAHCTBAX COCTOSHHMSA?
CHCTEM
JlarpamMMel COCTOAHHA UYro nonumaercs noJ nuddy3uoHHbM 1 6e31udpdy3HOHHBIM MEXaHU3MaMHU
117 METAJUTMYECKUX Y Y
KpHUCTaIu3auu’?
CHCTEM
JnarpamMmbl cOCTOSIHUSA
118 METANTHYECKUX B kpucrannax kakux a3 BO3MOXKHO 00pa3oBaHUE BHYTPUKPUCTAIIIMYECKOM JINKBALIMN?
CHCTEM
JluarpaMMsl COCTOSHUS .
KaxoBa npuunHa BOZHUKHOBEHUS JIEHAPUTHON JTMKBaMu? YKa3aTk criocod 60psObI ¢
119 METaJUTMIECKUX
HEIO.
cHCTEM
JnarpaMmbl COCTOSTHUS N . . .
Uro noHMMAETCs 1MoJ1 MPsIMOH M 00paTHOM 30HAIBHOM JIMKBALMEH 1 KaKOBBI IPUYMHBI €€
120 METaJUTMIECKUX
BO3HUKHOBEHHA?
cHCTEM
JnarpaMmbl COCTOSTHUS
KakoBa posb mpuHIMIIA OPHEHTAMOHHOTO U Pa3MEPHOTO COOTBETCTBHS
121 METaJUTMIECKUX
cHCTEM KonoGeeBckoro-/laHkoBa B (ha30BBIX NMPEBPAIIEHHIX B TBEPAOM COCTOSHUH?
JnarpaMmbl COCTOSTHUS
122 METANTHIECKUX KakoBbl 0cOO€HHOCTH MapTEeHCUTHOTO NTPEBPAIIEHHS B CIIaBax?
CHCTEM
123 | XKeneso u ero cimaBel | Kakoit Metat Goee IIMPOKO UCTIONB3YEeTCsl B TEXHUKE — JKEJIE30 MIIH JIFOMHHUI?
Kakoii rpymnme MeTamioB COOTBETCTBYET Xkeje30 1Mo (GU3MIECKUM CBOWCTBAM —
124 | Kene3o u ero CIuiaBsl
TSOKCJIBIM MJIN JICTKUM, TYT'OIIJIABKUM HJIN JIETKOIUTAaBKUM?
Kaxkas u3 ¢a3, conepkamux yriaepos, siBisiercs: 6onee cTabMIbHON — LEMEHTHUT WITN
125 | Keneso u ero crjiaBel ba3, conepaanmx yraepor, H
rpa¢ut?
B kakoM u3 TBEpABIX paCTBOPOB yIiIepoia B XkKeJie3e paCTBOPUMOCTh YIJIepoa BbIIle —
126 | Keneso u ero crjiaBbl p P POB yIIepoL p p yrep
B (heppuTe WiIm aycTeHuTe?
Kakas u3 crajeii umeer 0oJiee BBICOKYIO TBEPIOCTh B PABHOBECHOM COCTOSIHUM —
127 | Kene3o u ero CrjiaBel
JO3BTCKTOUHAA HUIIN 33,3BTCKTOI/I]1H3.H?
Kaxkue nerupyromme 31eMeHTBI UCHIOIB3YIOT JJIS TIOBBIIIEHUS N3HOCOCTOMKOCTH
128 | XKeneso u ero craBsl PyroIHe N FIOT A ’
KOPPO3UOHHOM CTOMKOCTH cTaliei?
129 | XKeneso u ero ciaBel | Kak Bel ipezcrasisiere cebe mpolecc crapeHus craiu?
B xakoM (a30BOM COCTOSIHM MOXET HaXOJHUThHCS YIIIEPOJI B COCTABE CILIaBa JKeJIe30—
130 | Kene3o u ero crjiaBbl ?(b yriep
yriepo?
131 | Xeneso u ero ciiaBel | TTouemy mpu yBenuueHHH cojiepaHusi yriieposa cBbiie 2,14 % B cruiaBe xkene30—
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YTIEPO KAaUEeCTBEHHO MEHSIOTCS €0 cBoiicTBa?

MO>KHO JT1 TIOTYYHTh CIUIaBEI, B KOTOPBIX YIIIEPO MPH colep)aHnu Menee 2,14%

132 | Kene3o u ero CrjiaBsl @
HAXOJUTCS B BUJC IPadUTOBBIX BKIFOUCHHIA?
B gem, o Bamemy MHeHHI0, 3aKITI0YaeTCS IPUIHHA CYIIECTBEHHOTO BISTHAS (POPMBI
133 | Kenezo u ero cruiaBsl ’ y N pH! ym op
rpadUTOBBIX BKJIFOUCHHI HA MEXaHUYECKHE CBOHCTBA YYTYHOB?
B uem cocrouT (pusuueckas CymHOCTb Ipolecca MpeBpalieH s 0eIoro 4yryHa B
134 | Kene3o u ero cruiaBsl . ¢ yu pont peBpatl yry
KOBKHi1?
B kakoM ciydae nesnecoo0pa3zHo 0TOETMBATE TOBEPXHOCTHBIE CIIOM YyTYHHBIX JIeTaIeh?
135 | Kene3o u ero cruiaBsl yHae I P p yry a
Kaknum 00pa3oM MOXHO OCYIIECTBUTH OTOEIMBaHUE?
Mo3KHO Jiu TIepepadbaThIBaTh KOBKHI YyT'YH METOJJAMH XOJIOJHOTO U FOPSYEro YapHOro
136 | 2Kene3o u ero cruiaBsl pep yry a a P yaap
nedopmupoBanus?
137 | XKenes3o u ero criaBsl | Kakue 9yryHbl 001aJa10T HAMJTYYIIMMU JTUTCHHBIMU CBOHCTBAMHU?
Kakue Mogudukanum IMeeT YUCTOE Kelle30 U B KAaKUX TEMIIePaTypHBIX HHTEPBAJIaX OHU
138 | Kene3o u ero cruiaBsl e MO uan patyp P
yCTOHUUBBI?
Yro Ha3biBaeTCs PEeppUTOM, ayCTEHUTOM, ieMeHTUTOM? JlaiiTe KpaTkyro
139 | JXKene3o u ero criaBbl bepp -3y 1 A patiy
XapaKTEPUCTHKY 3TUX (a3s.
140 | Keneszo u ero crmasl | Kak pa3nuyaroTcst Mo CTPYKTYPE CTaJH M UyTYHBI?
141 | Xeneso u ero cruassl | Kakue ObiBaroT uyrysbl? Yem ormmgaercs Oeyblil 4yryH OT ceporo?
142 | XKeneszo u ero criassl | Kak nosxyyaror koBkuit uyryH? Ero ctpoeHue, CBONCTBA U Ha3HAYCHHE.
143 | XKeneso u ero ciiaBel | Kak mosydaroT Beicokonpo4Hblid uyryH? Ero ctpoeHue, cBoicTBa M Ha3HaUCHHE.
144 | XKenes3o u ero criaBsl | B 1uem cocTosAT 001He 3aKOHOMEPHOCTH 00pa30BaHUs ayCTCHUTA MPH HarpeBe?
145 | Keneso u ero criassl | YTo Ha3bIBaeTCs NeperpeBOM M MEpekorom?
KakoBbl 0cOOEHHOCTH ITPEBpalEHHS EPEOXIaKICHHOTO ayCTEHUTa IPU HENPEPHIBHOM
146 | Keneso u ero crjiaBbl PeBp p 4 P pep
OXJIaXxIeHHH?
KaxoBbI 0cOOEHHOCTH paclajia ayCTeHUTa BO BCEX TEMIIEPAaTypPHBIX 30HAX:
147 | JKene3o u ero cruiaBbl p sl ay . patyb N
1 Hy3HOHHOTO, TPOMEKYTOUHOT0 (OeHHUTHOTO), Oe311udPy3UOHHOrO peBpaleHUI?
Kax BAusIfoT nerupyromnye 3JIeMeHThHI Ha TIOJI0KeHUE KpUTHYecKux Touek Al, A3, Ha
148 | XKeneso u ero criaBbl .
MapTEHCUTHbBIE TOYKH, YCTOHYUBOCTD IIEPEOXJIAKICHHOIO ayCTeHUTa?
OCHOBBI TEXHOJIOTUU
TEPMHUUYECKOU U
149 . | Ha3oBure TexHonornueckue hakTopbl, KOTOPHIC BIUSIIOT Ha MPOILIECC TEPMOOOPAOOTKH.
XHUMHUKO-TEPMUIECKOI
00paboOTKHU CTaH
OCHOBBI TEXHOJIOTUU
150 TEPMHUYCCKOHN U Kakoii BuI TepMO0OPaOOTKH — OTIKHT MJIM 3aKaJlka — TrapaHTupyer Oojee
XIMHKO-TEPMHUYIECKOH | paBHOBECHOE COCTOSHHE CTalU?
00paboTKH cTaNH
OCHOBBI TEXHOJIOTHH
TEPMUYECKOU U .
151 P . | Kakas cTans uMeeT OOIbIINiT pa3Mep 3epHA — € 3ePHUCTOCTHIO 5 i 10 6ammos?
XIMHKO-TEPMHAIECKOI
00paboTKH cTann
OCHOBBI TEXHOJIOTHH
152 TePMHUIECCKOHN H [Ipu kakoit CTPYKType CTallK €€ MPOYHOCTH BBIIIE — IPHU KPYITHO3SCPHUCTOH WITH
XUMHKO-TEPMHUYECKON | MeIKo3epHHCTOH?
006paboTku cTanu
OCHOBBI TEXHOJIOTUU
TEPMUYECKOH U 9
153 . | MoxHO 11 IpUMEHSATH CTaIbHOE U3/IEIUE Cpa3y MOCIE ero 3aKaaku?
XHUMUKO-TEPMUYIECKOM
00paboTku cTanu
OCHOBBI TEXHOJIOTUU
154 TEPMUIECKOU U Kaxkoe nznenme MOXXHO 3aKalluTh — U3 CTalU ¢ cofepxkanuem yriaepoaa 0,1 nim 0,5 %?
XUMHUKO-TepMudeckoit | ITouemy?
00paboOTKHU cTann
OCHOBBI TEXHOJIOTHH
155 TEPMHYECCKOHN H Kakwe nerupyromiye 3JIeMeHTHl YIPOYHSIOT CTallb CHIIbHEE — T€, KOTOPBIE 00pa3yIoT
XIUMHKO-TEPMHUIECKON | KapOWIbI WIIM TBEPABIC PACTBOPHI C YIIIEPOAOM?
00paboOTKHU cTann
OCHOBBI TEXHOJIOTHH
TEPMHUYECKOHN U .
156 . | Ycrpansercs nu npu OTXKUre JIMKBALUs IpUMeceii?
XHUMHKO-TEPMHAIECKOI
00paboOTKH cTanu
157 | OcHoBsl TexHOJOTHH | MOKHO JI1 HOPMAJTU3AIMIO CTAJICH PUMEHSTh BMECTO 3aKaTKU?
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TEPMHUUYECKON U
XUMHUKO-TEPMHUYECKON
00paboTKH cTanu

158

OCHOBBI TEXHOJIOTUU
TEPMHUUYECKOU U
XUMHUKO-TEPMHUUECKON
00paboOTKH cTaNn

Kakas 3akanounas cpclaa — BOJa WIN MAcCJIO — obecmeunBaet 6ojice BBICOKYIO
CKOPOCTH OXJIAXKACHUA I/I3,71€J'II/I§I?

159

OCHOBBI TEXHOJIOTUU
TEPMHUUYECKOU U
XUMHUKO-TEPMHUUECKON
00paboTKH cTaIN

HJ'IH KaKHUX M3JCIUN OoJlee BasKHA MPOKAJIMBACMOCTb — JJId JneTanei
IMapUKOMOAIMNITIHUKA UITW AJI CTAJIbHBIX 60aTOB?

160

OCHOBBI TEXHOJIOTHH
TEPMUYECKOU U
XUMHUKO-TEPMHUUECKON
00paboOTKH cTAN

Kakoii Buz oTmycka — BBICOKHH, CPEIHIH WM HU3KUI — 00ecrieyBacT NOBLIIICHHE
Tpeesna yupyrocTy craimu?

161

OCHOBBI TEXHOJIOTHH
TEPMUUECKOU U
XUMHUKO-TEPMHUUECKON
00paboOTKHU cTaNn

MO>XHO T ICKyCCTBEHHOE CTApCHNE CUUTATh BUJOM OTITycKa?

162

OCHOBBI TEXHOJIOTHH
TEPMHUUYECKOU U
XUMHUKO-TEPMHUUYECKON
00paboOTKHU cTaH

B kakux cioydasx Bsl npumMeHHIN 651 TOBEPXHOCTHYIO 3aKalKy CTaldbHbIX Aetanedt TBU
— B €IMHUYHOM WJIK MacCOBOM IIPOU3BOACTBE?

163

OCHOBBI TEXHOJIOTUU
TEpPMHUUYECKOU U
XUMHUKO-TEPMHUYECKON
00paboOTKHU CTaH

Ipoucxomat mu (a3oBbie IPEBPAIICHUS B TIOBEPXHOCTHOM CJIO€ CTAJIH IPH €€
HeEMEHTAIUNA?

164

OCHOBBI TEXHOJIOTUU
TEPMUUECKOU U
XIMHKO-TEPMHAIECKOI
00paboOTKH cTAN

Ilocne xakoro BuUaa XI/IMI/IKO'TepMI/I‘IeCKOI\ﬁ O6pa6OTKI/I CTaJIM — HNEMCHTAIIUH UJIN
a30TUPOBAHUSA — BBIIIC H3HOCOCTOMKOCTD MOBCPXHOCTHOT'O cos?

165

OCHOBBI TEXHOJIOTHH
TEPMUUECKOU U
XIMHKO-TEPMHAYIECKOH
00paboOTKH cTAN

Kaxkoii BuI XUMHUKO-TEpMHIECKOH 00pabOTKHM cTanl — NHAaHUPOBAHUE WM IIEMEHTALNA
— BBINIOJIHSIETCS ITpH OoJiee HU3KOI TemmepaType?

166

OCHOBBI TEXHOJIOTHH
TEPMUYECKOU U
XUMHUKO-TEPMHUUYECKON
00paboTku cTanu

UYem otnryaercst 1u(hy3MOHHOE XPOMHUPOBAHUE OT TaJIbBAHUYECKOT0?

167

OCHOBBI TEXHOJIOTUU
TEePMHUUYECKON U
XUMHUKO-TEPMHUUYECKON
06paboTku cTanu

Kakoit Buz 00sryueHus IPUMEHSIOT I Pa30rpeBa MOBEPXHOCTH CTAIBHOTO M3ENUS
IpU XUMHUKO-TEPMUUECKOH 00paboTKe — PEHTTEHOBCKOE MIIM JIa3epHOE H3TyUeHHne?

168

OCHOBBI TEXHOJIOTUU
TEePMHUUYECKON U
XIMHKO-TEPMHAYIECKOI
00paboTKHU cTaH

Kak BIHSIOT JeTupyromue 3J1eMeHTHl Ha IPOKAINBAeMOCTh CTaIn?

169

OCHOBBI TEXHOJIOTHH
TEPMUYECKOU U
XMMHUKO-TEPMHUECKOH
00paboTKHU cTaH

JaiiTe onpezeneHne OCHOBHBIX ONepannii TepMHIECKOH 00pabOTKN: OTXKHTa,
HOPMaJIN3AIMH, 3aKAJIKH.

170

OCHOBBI TEXHOJIOTUU
TEPMUUECKON U
XUMUKO-TEPMHUUECKON
00paboTKu cTamn

Kakue CYHIECTBYIOT PA3HOBUJIHOCTH OTXKUT'A U IJI YETO OHU HpI/IMCHSIIOTCH?

171

OCHOBBI TEXHOJIOTUN
TEPMHUUYECKON U
XUMHUKO-TEPMHUYECKON
00paboTKu cTamu

Kakwne cioco0sI 3aKajiKu BBl 3HAETE U B KAKUX CIIydasx OHU MPUMEHSIOTCSA?

172

OCHOBBI TEXHOJIOTUN
TEePMHUUYECKON U
XUMHUKO-TEPMHUYECKON

OT 4ero 3aBUCHUT IMMPOKAJINBACMOCTb CTAJIN U KAKOBO €€ TEXHOJIOTHYCCKOC 3HAYCHHUE?
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00paboTKH cTaIn

OCHOBBI TEXHOJIOTHH
TEPMUUECKON U

Yro Ha3bIBacTCH OTILyCKOM cramu? Kakue 3ala4u OTITyCKa, TCXHOJIOT U HpOBeI[CHI/Iﬂ?

173 .
XUMHUKO-TepMudeckoit | Kakue cTpykTypHbIe U3MEHEHHS MPOUCXOIAT MIPU OTITycKke? YKakKuTe BUJBI OTITYCKa.
00pabOTKHU cTaNn
JlernpoBaHHBIE CTATIH .
174 KaxoBbI MPUHIUIBI MAPKUPOBKH CcTanen?
U CIIJIaBbI
JlernpoBaHHBIE CTAIH .
175 Kakue coBpeMeHHBIE TEXHOIOTHU MOTydeHus cTaneil Bel 3Haete?
U CIIJIaBbI
176 JlernpoBannsle ctanu | ITouemy cranu mapok AC11, AC12HX, AC40 nHa3eiBaroT aBTOMaTHEIMU? Kakoil nHaekc
Y CILIaBbI B MapKe yKa3blBaeT Ha TEXHOJIOTHIO U3TOTOBIECHHUS AeTaei?
177 JlernpoBannsle cTanu | IloueMy ycTOHUMBOCTB cTanu K BO3AEHCTBUIO KOPPO3HOHHBIX CpeJl MOBBIIIACTCA IpU
U CTIJIaBbI BBEJICHUU B COCTAB JIETUPYIOIUX AJIEMEHTOB?
178 JlerupoBannsle ctanu | Kakue nerupyromue aneMeHTs! Bbl Ob1 BEIOpany uist HOTy4YeHNs] KOPPO3UOHHO-CTOMKUX
U CTIJIaBbI cTanei?
179 JlernpoBannsle ctanu | Kakune mokaszaTtenu crajeil H3MEHSIOTCS B JIyUIllyl0 CTOPOHY B Tporiecce 00paboTKH,
U CIIJIaBbI Ha3BaHHON TEPMHUYECKUM YJIyulIeHueMm?
180 JlernpoBannsle ctanu | [Touemy 3(pekTUBHBIMU cpejaMu Uit TEPMOOOPAOOTKH CTaJIeH SBISIFOTCS CKMKEHHBIC
1 CIIJIaBBI ras3pl?
JlerupoBaHnnsle cTanu o .
181 U CILIABLL Yro HEOOXOANMO NMPEANPHHATH IS TOBBIMIEHUS] H3HOCOCTOMKOCTH CTAIBHBIX AeTanei?
182 JlernpoBanssle cranu | [Touemy B mponecce TepMO0OPaOOTKH U3MEHSIOTCS pa3MEPBI CTABHBIX JIETAICH U OHH
Y CILIaBBI MOTYT pa3pyHIHUThCs?
JlernpoBaHHBIE CTANIN .
183 o CILIABLL KakoBbl kpuTepuu BEIOOpa CTaNeil 1711 H3TOTOBJICHHS PEXYIETO HHCTPYMEHTA?
184 JlernpoBannsle cranu | Kakos, mo Bamemy MHEHHIO, MEXaHN3M H3HAIIMBAHUS PEXYIINX KPOMOK HHCTPYMEHTA
Y CIUIaBBHI JUIs1 00pabOTKH METAJITIOB, CIJIABOB?
185 JlernpoBanssle ctanu | Kak B Mapke ObIcTpopexyIIel cTalll yKa3bIBalOT COAEPKAHNE JIETHPYIOIINX
Y CILIaBBI JIEMEHTOB?
186 JlernpoBanssle ctanu | Kakoif serupyromuii s1eMeHT IpuIaeT BICOKYIO H3HOCOCTOMKOCTE OBICTPOPEKYIINM
Y CILIaBBI cramsm?
187 JlernpoBanssle ctanu | [Touemy nenecoobpa3sHa MHOTOCTaUIHAS, a HE OJTHOCTAANIHAS TEPMUYECKAs
Y CIUIaBBHI 00paboTKa pexyIIero HHCTpyMeHTa?
188 JlernmpoBanssle cranin | Kakum 006pa3om 3aMeIsioT MPOIECChl CTapeHNUs CTalel, HCIOIb3yEMBIX IS
Y CILIaBBI M3TOTOBJICHHSI H3MEPUTEIHHOTO HHCTPYMEHTA?
189 JlernpoBaHHbIe cTasin | MOHO JIM U3TOTaBINBATh U3MEPHUTEIBHbIH HHCTPYMEHT BBICOKOW TOYHOCTH M3 CIUIABOB
Y CIUIaBBHI Ha OCHOBE MEJIM, AJIFOMUHHMS, TUTaHA?
190 JlernpoBanssle cranm | CremyeT a1 IpOBOIUTH TEPMUYECKYI0 00pabOTKy MaTpHIL JUIS IITAMIIOB TOPSYETO
U CTIJIaBBI Je(OpMHUPOBAHUS 10 BCEMY CEYEHHIO MAaTPHIIBI?
191 JlernpoBanssle crasim | [ToueMy TspKeslo Harpy>KeHHBIH HHCTPYMEHT W3TOTABJIMBAIOT U3 CTAJICH C MOBBIMIEHHBIM
U CILJIaBbI coJiepkanneM Bosibhpama?
JlerupoBaHnHble cTanu 9
192 Kak xknaccudunupyroTcst TerupoBaHHbIE CTATHU?
U CTIJIaBBI
JlerupoBaHHbI€ cTaNU
193 Kax BAMSIFOT Jerupyronme 3JIeMEeHThI Ha IPOKATUBAEMOCTb CTaIH?
U CTIJIaBBI
194 IIBetHbIe MeTasunbl 1 | CyIIeCTBYIOT JIM IPUHIUITHAIBHBIE OTJINYHS y CIUIABOB, MOJYYCHHBIX TUTHEM U
CIUIaBBI METOAAMHU MOPOIIKOBON METaJTypruu?
LIlBeTHBIE METAIITBI U
195 CILIABEL B03M0OXHO 1 MeXaHHYECKOe U3MENIbYEeHNE TBEPABIX TeJ IO aTOMapHOTO YPOBHSA?
196 IIBetHbIe MeTasmbl 1 | Kakum meTomom, o Bamemy MHEHHIO, MOYKHO TIOTYYHUTh MOPOIIKH METAIJIOB C
CIUIaBBI MHHMMAJIbHBIMH pa3MepaMHy 4acThi?
197 IIBeTHBIE METAIBI B | MOJKHO JTM UCKITIOYUTD OTIEPANNIO CTIIEKAHUS M3 TEXHOJIOTHIECKOTO KA MOTYICHUS
CIUTABBI M3JeJIUH U3 TOPONIKO0OPAa3HBIX METANIHIECKIX MaTEPHAIOB?
L{BeTHBIE METAIIIBI 1
198 CILIABEL KakuM MeTooM mosrydaroT JIIMHHOMEPHBIE U3AEIHS U3 TOPOIIKOBEIX MaTepHaIoB?
199 BetHsle MeTayel 1 | KakoBBI OCHOBHBIE MPEHMYIIECTBA KOMIIO3UIIHOHHBIX MAaTEPHAIOB, OTYYCHHBIX
CIUTABBI METOJIOM TOPOIIKOBOH METAJUTYpPIHH, ITI0 CPABHEHHUIO C JIUThEM?
L{BeTHBIE METAIIIBI 1
200 e HazoBuTte xapakTepHble 00JIaCTH TPUMEHEHHSI CIIEYEHHBIX MAaTEPHAJIOB.
201 IIBetnbie Metaiuibl 1 | Kax Bl onieHMBaeTe NEpCEKTUBBI PA3BUTHUS IOPOLIKOBON METaUIypruu B
CIIaBBI MaIIMHOCTPOCHUH?
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L{BeTHBIE METAIIIBI U

202 i HazoBuTe npupoHbIe HCTOYHUKY CHIPbS IS IOJTYYCHHS aTIOMHHUSL.
203 I[BerHble MeTasutel 1 | [ToyeMy 3aBOJIBI 11O BHITUIABKE aJFOMUHHS PACIIOJIOKEHBI B SHEPIOHACHIIICHHBIX
CILIaBbI paiionax?
LIBeTHBIE METAIIBI U . N
204 B 4em npuunHa BICOKOI KOPPO3MOHHOW CTOMKOCTH aIIOMUHHUS?
CILIaBbI
LIBeTHBIE METAIIIBI U
205 Kaknmu MeToaMu MOBBIILIAIOT IIACTUYHOCTD AJTIOMHHUS?
CILIaBbI
LIBeTHBIE METAIIBI U . .
206 - KakoBbI MeXaHM3MBI YIIPOUHEHUS CIUIABOB aJIFOMUHHS TEPMUYECKOH 00paboTKON?
LIBeTHBIE METAIIIBI U .
207 i [ToyeMy CHIIyMHHBI OTJIMYAIOTCS. XOPOLIMMHE JINTHEBBIMU CBOMCTBAMU?
208 LiBetHble MeTaisl 1 | [louemy anmoMuHHEBbIE aHTH(GPUKIMOHHBIE CIUIABbI IPEANOYTHTEIbHEE HCIIOJIb30BATH B
CILIaBbI BUJIE TIOKPBHITHIA?
209 LiBetnble MeTaiibl 1 | [louemy critaBel My ¢ IMHKOM MMEIOT 00Jiee BBICOKHE MEXaHUYEeCKUE U
CILIaBbI TEXHOJIOTHYECKHE CBOMCTBA IO CPABHEHHIO C HCXOJHOM MebIo?
LIBeTHBIE METAIIBI U .
210 HazoBuTte Hanbonee pacpocTpaHeHHbIE MaPKH JIaTyHEH.
CILIaBbI
211 LiBetHble MeTaiuisl 1 | [loyemy naTyHM 1 OpPOH3BI HEKOTOPBIX MapOK XapaKTEPU3YIOTCS BBICOKOM
CIUIaBBI M3HOCOCTOMKOCTBIO M HU3KHM K09((HINEHTOM TPEeHUsI?
212 LiBetHble MeTaiibl 1 | Ho kakoii mpuyrHe CIiaBbl HA OCHOBE MEIM OTPAaHMYEHHO HCIOJIB3YIOT B KA4eCTBE
CIIaBBI IIPOBOJAHUKOBBIX MaT€pPHAJIOB?
L[BeTHBIE METAIUIBI
213 CIIABEL Kax M0>xHO TTOBBICHTH 00pa0aThIBAEMOCTh MEIN PEXKYIIIAM HHCTPYMEHTOM?
BETHBIE METAJUIBI
214 & Kakwne mapku 6pon3 Bam m3BecTHBI?
CIIaBBI
L[BeTHBIC METAIUIBI
215 KaxoB npuHIHIT MapKUPOBKHA MEIHBIX CIUTABOB?
CIIaBBI
216 I[BeTHbIe MeTaiUBl 1 | B yem mpuunHa 6osiee BEICOKOH 1O CPaBHEHHIO C JKENIE30M TEMIIEPaTypPhI IUIaBICHHS
CIIaBBI TYTOIIABKMX METAIIOB?
L[BeTHBIC METAIUIBI
217 CIIABEL Kakne TyromnaBkue MeTauTbl HCTIONB3YIOT JUIS TTIOJTyYSHHUS TETTEPOB?
L[BeTHBIE METAIUIBI . .
218 Kaxk cBoiicTBa TUTaHa 3aBUCAT OT COJICP KaHHS B HEM IIpuMeceii?
CIIaBBI
L[BeTHBIC METAIUIBI N .
219 CILIABEL [Toyemy B cocraBe cruaBa MarHuii TepsieT CBOM nMupodopHble cBoHCTBA?
220 IIBeTHble MeTasuel 1 | Kakne MeTObI TOBBIIEHHST KOPPO3HOHHON CTOWKOCTH MarHus M CIUIaBOB Ha €0 OCHOBE
CILIABEI BbI MOXKETE IPEUIOKUTH?
221 IIBerHbre MeTasuel 1 | [Toyemy crtaBbl THIIA 6200MTOB UMEIOT BEICOKYIO H3HOCOCTOWKOCTD B COUETaHUH C
CIJIaBBI HHU3KUM KO3((UINEHTOM TpEHUs?
299 L[BeTHBIC MeTaIUIBl 1 | B yeM nmprunHa NOBBIIEHUSI H3HOCOCTOMKOCTH 0AOOUTOBBIX BKJIA IBIICH MTPH
CILIaBbI YMEHbIICHUH WX TOJIIUHbI?
LIlBeTHBIC METAIITBI U
223 - KaxoBbI OCHOBHBIE JOCTOMHCTBA OepMIIITHS KaK KOHCTPYKIIMOHHOTO MaTepHasa?

3&,[[8.HI/I$I JUISL CAMOCTOSITEIbHOM pa6OTBI 06yqa10u114xc51:

Ne .
u/n Pa3nen aucuunmiInHbI 3ananus 1J1s1 CAMOCTOSATEILHOMH PadoThI
HauepTure quarpaMmy >Keje30-yriepo B 000MX BapHaHTaXx: JKeJIe30-1EMEHTUT U
1 ’Keneso u ero criaBbl P marp Y YIIEpoa P h
xene30-rpadur. PacctaBpTe (haspl, HAXOASNIMECS B PABHOBECHH B Pa3HBIX 00JIACTSIX.
KaKI/Ie A30BBIC IIPECBPALICHUHN IIPOUCXOAAT IIPU MEAJICHHOM OXJIAXKICHUHN (HArpeBEC
2 JKene3o u ero cruiaBbl ¢ pespart p FUIT TIDH METL A o (narpese)
CILUTaBOB CHUCTEMBI XKelle30-1IeMeHTHT, coaepxkammx 0.3; 0.8; 1.2; 3.0; 5.0% yrnepona?
5. ®OHJI OHEHOYHBLIX CPEJACTB JJIsI TPOBEAEHUA TPOMEXYTOYHOU

ATTECTALIUHU OBYYAIOIIIUXCSA ITO AMCIUIIJIIMHE
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Onncanue nokasarened, KpUTEpUN OLICHWBAHUS KOMIETEHUIMN M ONMCAHUE IIKaJd OLECHUBAHMS
OCYIIECTBISIIOTCS B COOTBeTCTBUU C [lomoskeHneM o OallIbHO-PEUTHHTOBOM CHUCTEME OIICHKHU
pe3yabTaToB 00yueHus cryaeHToB no aucnurumne (IIpuka3 Ned42 ot 04.04.2014 «O06 yTBepKICHUH
10JIOXKEHUS «PEUTHHT 11O JUCLIUIIIUHEY).

Jlns oulleHUBaHUSI MHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUN OO0yUaIOLIUXCS

HCIIONB3YIOTCA cheayromnue kputepun 1o 100-0amuibHOM mIkane:

1. ®opmynupoBaHue MpeACTaBICHHON HH(DOpPMAIMK B BUJIE TPOOIEMBL;
2. Tlpennoxenue criocoda pemieHus IpoOIeMbI;

3. OO6ocHoBaHue crioco0a pemnieHus TPoOIeMbI;

4. ]JlemoHcTpaIus croco0a pemeHus IpooIeMBbl.

OneHrBaHUE OCYIIECTBIISETCS MO CICAYIOIIECH IIKae:

100-6annpHas mkana PesynbraT ocBOCHUS
MmeHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTko He BbIpakeH
71-100 Kpurepuii BEIpaKeH 4€TKO

Jlnst oueHMBaHMs CUTYalMOHHBIX 33JIaHUM UCIIOJB3YETCS CIEAYIOIas [Kaia:

100-6annpHas mKana PesynbraT ocBOCHUS

00yyJaroImuics: He MOXeT C(OPMYITHPOBATH
Mmenee 30
pobieMy, peICTaBICHHYIO B 3aJaHUU

oOyyaromuiicst GopMyIHpyeT HOCTaBICHHYIO
3aady, y Hero chopMupoBaHbI

31-50 HU30JIMPOBAHHBIC 3HAHUA U YMCHUSA, OJHAKO

) OTCYTCTBYIOT UHTETPHPOBAHHbIC TIOHATHUS U
HaBBIKH, B PE3yJIbTaTe YEro JOMYIIEHbI

OIIIMOKHU B PEIICHUN U 3aJaHHUEC HE BBIITOJIHCHO

3aJlaHue BBINOJIHEHO, 00yJaroImuiics
MIPUMEHSET 3HaHUSA ISl pELICHUS
51-80 MOCTaBJIEHHOW MPOOIEMBI, OIHAKO HE
) c(OpMHUPOBAHBI KOMIIETEHIINH, BCIEICTBUE
4ero 00y4aroIuiicst UCIIBITHIBAET 3aTPyAHEHUS

B ICMOHCTpAllUA CII0CO00B peUICHUd 3a1a49U

3a/1aHK€ BBINOJIHEHO KaK B TEOPETHUYECKOM,
81-100 TaK U B IPAKTHUECKOM ILIIaHe, 00yJarouiics
JIETKO JIEMOHCTPUPYET CBOIO KOMIIETEHTHOCTD

10 JaHHOMY BOIIPOCY

@DOHBI OIICHOYHBIX CPEICTB, MO3BOJISIFOIINE OIICHUTh PE3yJIbTaThl 00YUEHHs, BKIIOUYAIOT B Ce0s:
®  BOINPOCHI K TPOMEKYTOUHOU ATTECTAIIUH.

HCpC‘-ICHL KOMIIETCHITUM U dTaIlbl UX (I)OpMI/IpOBaHI/ISI IMPUBCJCHLI B cnenyromeﬁ Ta6J'II/II_ICI

| N | Mudgp I Komnerenuust I Jtanbl GOPMHPOBAHUS KOMIIETEHIIUH
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1 JUTK-3 Cn

ocobeH HCII0JI30BAaTh COBPEMEHHBIC

TEXHOJIOTHHM B pa3paboTKe TMPOEKTOB W
MIPOTPaMM Pa3BUTHS OPTaHU3AINN

Jlexmyu:

1. Beenenue.

2. XKenesoyrnepoaucTtele CIIaBBL. — YTIEPOIUCTHIE
crany. YyryH.

3. Tepmuueckas oOpaboTKa cTaim.

4. OCHOBHBIE BH/Ibl TEPMUUECKOI 00pPaOOTKH CTaNH.
5. IloBEpXHOCTHOE YIIPOUYHEHHUE CTAJIBHBIX U3JIEIHM.
6. JlermpoBaHHBIE CTalIH W CIUIAaBBL Kiaccmpukariis
" MapKHUpPOBKa JIETHPOBAHHBIX CTajeH.
Komro3uiionaeie MaTepuabl.

7. llBetHble MeTauibl M cIulaBbl. llopolkoBbie
matepuaisl CACer u CAIl5L

IIpaxkTuyeckue 3aHATHSA:

1. Kpucrannusanus coiei MeTaIoB.

2. HcnelTaHme  MeTalIoB  HAa  pPacTsDKCHHE.
OnpeneneHue  XapakTEepPUCTHK  IPOYHOCTH U
rtactTuaHocTH B cootBeTcTBHU ¢ ['OCT 1497-84.

3. Metoasl ompeneneHHe TBEPAOCTH METAJUIOB U
cruiaBoB. McnbiTanus Ha TBepaocTh no Poksemny.
HcnpiTanns Ha TBEpIOCTH O bpuHemio.
JlabopaTopHBIE PaOOTHI:

1. Makpo- M4  MHUKPOCTPYKTYpPHBIA  aHajIu3
METAUTHIECKUX CIIIIaBOB.

2. Tepmuueckas 00pabOTKa yIriaepOAUCTBIX CTaeH.

KoMIieKT THIIOBBIX HHAUBUAYAJIBHBIX 33IlaHI/II7[

Ne Paznen Oonbem,
HaumeHoBaHue THIIOBOTO 3aIaHUS
n/n AUCIUILTHHBI 4acoB
ATOMHO-
KPHUCTAJUTUYECKO N .
1 8 WuaunupoBaHue KpUCTAIIOrpadUIeCKuX MIIOCKOCTEH 1 HAIIPaBJICHUH
€ CTpoeHHe
TBEPbIX TeJ
Juarpammel
COCTOSTHUS .
2 8 JlmarpaMMBbl COCTOSHUS TBOMHBIX CIIJIABOB
METaTHIECKUX
cucTeM
JlerupoBaHHbIe .
3 p 16 Bri6op matepuana mo TpeOyesM cBOHCTBaM
CTAJIH 1 CIIaBBI
Hroro: 32

Copepxanne TUIOBBIX 3aJaHUM

1.2.1. UaauumpoBanme KpucTaaiorpapuyeckux miockocrei u HanpapiaeHnii(CPC: 8)

Temaruka: [IpoBecT MHAMLIMPOBAHUE KpUCTALIOrpapUUYECKUX IUIOCKOCTEH M HalpaBlieHUH B

COOTBCTCTBUM C BaApUaHTOM.

Tun: JlomanHee 3aianue

Ilpuxkpennennsie  ¢aiiabl:  MHaunuposaHue

HarnpasieHuit.doc

KPUCTAIOTpaQUUECKUX  IJIOCKOCTEH |

1.5.1. Ilmarpammbl cocTosiHus ABOHBIX ci1aBoB(CPC: 8)

Temaruka: 1.

COCTaBJIAIOIIUX B JOOBIX 001aCTIX JIBOMHBIX JHar paMM).

PacumdpoBars nuarpammbl cocTosHUM (ompeneneHue (a3 M CTPYKTYpPHBIX
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2. HayuuTbcs mosb30BaThes MPAaBUIIOM (Pa3 U MPaBUIIOM OTPE3KOB MPH MOCTPOCHUH KPUBBIX OXJIAKICHUS

" ONPECACICHUN KOJIMYECTBCHHOI'O COOTHOIICHU A (1)33 JJIA JIFOOBIX CIIABOB.

3. Ol'[peI[e.]'IHTB IMPOUCCChI, NPOUCXOAAIUEC Ha JIMHUAX JUAarpaMMbl (J'II/IKBI/IIIYC, COJIMAYC, OBTCKTHYCCKAasA

JIMHWA, JIMHUA HpeHeHBHOﬁ PaCTBOPUMOCTH H Hp.), IIpr OXJIAXKACHUH U HaIr'p€BaHWH CILJIaBa.

Tun: JlomanHee 3a1anue

Ipuxpenenublie aiibl: /[narpaMmbl COCTOSHUS JBOMHBIX CIIaBoB.doc

1.8.1. Boioop marepuana no tpedyebim cBoiictBam(CPC: 16)
TemaTtuka: BeiObop Mareprana 1o tpedyebM cBolicTBaM. PaboTa co cripaBOuHUKMHU
Tun: JlomanHee 3a1anue

IIpukpennennnie paiiabi: Beioop marepuana no TpedyebiM cBoiicTBam.doc

BOIIpOC])I K l'IpOMe)KyTO‘IHOﬁ arrecranmmu

«MatepHuallOBEICHUEC)

1. 3auer (4 cemecTp)
Mpuxpensennnie Qaiiibi: 3auet (4 cemectp).doc

6. MEPEYEHHb OCHOBHOMH 1 JIOIIOJIHATEJIbHOM YYEBHOM JIMTEPATYPBI,
HEOBXOJIUMOMH JIJIs1 OCBOEHUS JUCIUTLIAHBI

a)OCHOBHAs JIUTepaTypa:

1. JIykpsiHuyK, A. B. Texnonorus KOHCTpYKIIMOHHBIX MaTepuaiioB : yueOHoe nocodue / A. B. JIykbsiHUyK.
— Xabaposck : JIBI'YIIC, 2020. — 192 c.

Pexxum nocryna: https://e.lanbook.com/book/179429

2. MarepuanoBeieHre U TEXHOJIOTUH KOHCTPYKITMOHHBIX MaTepuanoB : yueOHuk / O. A. Macanckwid, B.
C. Kazakos, A. M. TokmuH [u np.]. — Kpacnosipck : COVY, 2019. — 336 c.

Pexxum nocryna: https://e.lanbook.com/book/157550

3. Tepemmna, H. I1. MarepuanoBeneHue, sKCriepTH3a M cTaHaapTuzauus : yyebHoe mocooue / H. IL
Tepemmna, . A. PaxumsnoBa. — Mocksa : PYT (MUUT), 2020. — 86 c.

Pexxum nocryna: https://e.lanbook.com/book/175871

4. MarepuanoBenenue : yueOonuk / O. A. Macanckuii, A. A. KoBanesa, T. P. ['unpmanmmna [u ap.]. —
Kpachnosipck : COY, 2020. — 300 c.

Pexxum nocryna: https://e.lanbook.com/book/181640

Bepcus: AAAAAADDLx20 Koa: 000146390



JI umepamypa usz 9J1eKnpoHHO20 Kamanoea.

1. TaBpumok B.C., I'onbrioB B.A., Marionun B.M., CokonoB B.C., CokonoBa H.X., ®erucos I'.IL
MarepuanioBe/icHie ¥ TEXHOJOTHsS MaTepUaOB YYeOHUK il OakaiaBpoB : Y4eOHUK il BY30B TIO

MalIMHOCTpOUT. criell.. FOpaiir, 2015. - 767 c.

0)10TIOTHUTENbHAS JINTEPATYPA:

1. MatepuanoBenenue u TexHosnorus Marepuaion: Yueonuk / I'.I1. derucos, ®.A. INapudymwmun. - M.:
HUIL UH®PA-M, 2014. - 397 c.: 60x90 1/16. - (Bsicuiee obpa3oBanue: bakanaBpuar). (meperuier) ISBN
978-5-16-006899-2, 200 IK3. DNEeKTPOHHBIHA pecypc; PEKUM JOCTyma
http://znanium.com/bookread2.php?book=413166

2. OcHOBBI coBpeMeHHOT0 MaTepuanioBeaeHus: Y4ueonuk / O.C.Cuportkun - M.: HUL] UTHOPA-M, 2015. -
364 c.: 60x90 1/16. - (Boiciiee oOpazoBanue: bakanaBpuar) (Ilepernér) ISBN 978-5-16-009335-2, 500
9K3. DIEKTPOHHBIN pecypc; pexkum goctyma http://znanium.com/bookread2.php?book=432594

3. MarepuanoBezienue B MammHocTpoeHnu: yuyeoHoe nocoodue / B.I1. JImurpenko, H.b. Manyiinosa. - M.:
HUL MHDPA-M, 2016. - 432 c.: 60x90 1/16. - (Beicuiee oOpa3oBanue: bakamaBpuar (MATI))
(lepermér  7bL) ISBN  978-5-16-010712-7  DnekTpoHHBII  pecypc;  peKHUM  JOCTyma
http://znanium.com/bookread2.php?book=501197

4. MarepHuanoBeZicHHEe W TEXHOJOTUS MaTepHAIOB [DJIEKTPOHHBIM pecypc|: y4eOHUK it OakaiaBpoB
By30B 10 MarmHocTpouTt cnetl. / I'.I1. @erucos [u ap.]; nmox pexn. ['.I1.derncoa; MAU (Ham. ucnen. yH-
T). - U3n. 7-e, mepepad. u A0M.-DNeKTPOH. TeKCTOBbIe U rpad. naH. - M.: FOpaiir, 2015. - 1 snekTpoH. omT.
muck (CD-R). - (BakanaBp:bazoBbiit kypc) (DnexktpoHHble KHHTH u3a-Ba "FOpait"). - DieKTpOHHBIH
aHAJIOT TEYaTHOTO M3/aHus. - 3aril. ¢ TUTYI. 3kpana. - ISBN 978-5-9916-3327-7. DiekTpoHHBIN pecypc;

pexxum nocryna http://elibrary.mai.ru/MegaPro/Download/ToView/993

7. NEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJIUMBbIX /IJISA OCBOEHUS JUCHUIIJINHBI
Hns obecneyeHust oOpa3oBaTeNbHOTO  Tpollecca MO JIUCHUIUIMHE — OOyYaroniuMcs
MpeaoCTaBIACTCA BO3MOXHOCTL KPYIJTIOCYTOUHOTO AWCTAHIUOHHOTO HWHAWBHAYAJIBHOI'O J0CTYyIIa K

QJICKTPOHHBIM OMONMOTEUYHBIM CHCTEMaM W3 JIF000i TOYKH, B KOTOpOﬁ HUMECTCA HOCTYII K CCTHU

«HTepue».
HaumeHnoBaHue pecypca HNuTepHeT-cCHLIKA HA pecype
"ZNANIUM.COM™
DneKTpoHHAs OubIMoTeYHas cucrema | http://znanium.com

"ZNANIUM.COM".

000 "U3pareancrso Jlanp™

DnexkrponHas oubauoreunas cucrema OO0 e.lanbook.com
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http://znanium.com/
https://e.lanbook.com/

"N3narenbcTBo JlaHn".

00O "DiexTpoHHoe W31aTeabeTBo FOPAWT"

DnektponHas 6ubanoreunas cuctema FOPAWT. DBC | http:/biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JyekTpoHHas Oubamoreka MAU

OnekrponHas oudnnoreka MAU (codoctBennocts MAW). |  http://elibrary.mai.ru/MegaPro2/

Web
daexkTpoHHasi 6udmoreka Koncopumyma adpokocMudeckux By30B Poccun
DJIeKTpOHHAs OoubImoTeKa Koncopuuyma | http://elsau.ru
a’POKOCMHUYECKHUX BY30B Poccuu.
bubinorexka POOPU

bubnnorexa PODU ‘ http://www.rfor.ru/rffi/ru/library

EanHoe 0kHO 10cTYyNA K 00pa3oBaTe/IbHBIM pecypcam
EnuHoe oKHO 10cTyIa K 00pa3oBaTelbHbIM pecypcam ‘ http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
000 "PYHDB"

DnekTponHas oubnroreunas cucrtema eLIBRARY. ‘ http://elibrary.ru

00O "HaunonaubHblil nugposoii pecypc "Pykont"
OO0 "HanuonanbHbli nudpoBoit pecype "PykoHt". ‘ http://text.rucont.ru

000 "UBHUC"
00O "UBUC". | http://ivis.ru
00O "HUnTerparop aBTOpCcKoOro npasa'
OO0O "Unterparop aBropckoro npasa" 1Qlib. ‘ http://www.iglib.ru/
®I'BY "PI'B"
OnekTponHas Onbnnoreka auccepranuii PI'B. http://dvs.rsl.ru
HarmonanwsHhas anexkrponnas 6ubmauorexa (HOB). http://H36.pd
HIT HO9UKOH

Hexommepueckoe MapTHEPCTBO "HarponaneHbiit | http://archive.neicon.ru
OnexrponHo-UHpopmanmonusiii Koncopuuym".
Hay4HbIe MOTHOTEKCTOBBIE PECYPCHI U3/IaTENLCTBA http://link.springer.com/
Springer (apxuB).

HaydHble TIOJHOTEKCTOBBIC JKypHalubl u3matenbcTBa | http://www.tandfonline.com/

Taylor&Francis Group (apxuB).

baza nannbix GreenFile kommannu EBSCO. http://www.greeninfoonline.com.
BHemHeaxoHoMHu4Yeckoe o0beuHeHHe " AKaJeMUHTOPr"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'BY "I'THTB Poccun"
baza nmanneix Web of Science (npaBooGmamarens - | www.webofscience.com
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http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/
http://www.iqlib.ru/
http://dlib.eastview.com/
http://нэб.рф/
http://archive.neicon.ru/
http://link.springer.com/
http://www.tandfonline.com/
http://www.greeninfoonline.com/
http://publish.aps.org/
http://www.ams.org/mathscinet/index.html
http://www.ams.org/mathscinet/index.html
http://www.webofscience.com/

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).
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8.METOJNYECKHUE YKA3AHMSA 151 OBYUAIOLUXCSI IO OCBOEHUIO
JUCHUTINHBI

O} PexTUBHBIM CIOCOOOM pa3BUTHS TBOPYECKUX CIIOCOOHOCTEH CTYJIEHTOB MpPU H3YUYCHHH
JTUCIUIUIMHBIL SBIISICTCS CaMOCTOSITENIbHAs paboTa, KOTopas HaleleHa Ha TpOpadOTKy CTyIECHTaMH
Marepuaa MpoIIeIINX KOHTAKTHBIX 3aHATUN U MTOATOTOBKY K MPEACTOSALUM 3aHATHSM.

CamocrosiTennbHasi paboTa CTYJIEHTOB IPOBOAUTCS WMU B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMU. MOXXHO, OJHAKO, pPEKOMEHJOBAaTb TIPYNIOBOE HW3YyYEHHE  MaTEpHUalOB,
o0ecrieunBarIIee COBMECTHYIO PAa0OTy HECKOIBKUX CTYICHTOB, YTO IIOJOXKUTEIBHO BIHUSAET Ha
KauecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B 1O Xe BpeMsa BbICOKas CTENEHb YCBOCHHMS HM3Yy4aeMOW JUCLMIUIMHBI JOCTUTAETCA MpHU
MOCTOSIHHOM pa0doTe CTYIACHTOB HaJl TEKYIUM MaTepuaaoM. B 3Toil cBA3M kenarenbHa mpopaboTKa
JIEKIIMOHHOTO Martepuaja B JCHb €ro MPOUYTEeHHS, YTO MO3BOJSET, BO-TIEPBBIX, OINEpPaTUBHO (Ha
ClIeyIoIIel JIeKIIMM) CHUMAaTh BO3HUKAIOIIUE BOIMPOCHI U, BO-BTOPBIX, CO3/IaBaTh Oarak 3HaAHUH IO
JUCHUIUIMHE 3a/10JIT0 JI0 TPOMEKYTOUYHOW aTTECTAllH.

[Ipy MOATrOTOBKE K MPAKTUYECKUM 3aHATHSIM TakKe HEoO0Xoauma MpopaboTKa JIEKIIMOHHOTO
MaTepuanga. ITO MO3BOJUT OCO3HAHO paboOTaTh C MpeIaraéMblM MaTepHalloM MpernojaBaTeleM Ha
MPAKTUYECKOM 3aHSATHHU, &, CJIEJIOBATENIbHO, 3aKJIa/bIBaTh 0a3y METOAWK M IPUEMOB MPHU PEUICHUU
MPAaKTUYECKUX 3a]a4.

[Ipu u3ydeHun matepuaiia HEOOXOIMMO JelaTh aKIEHT HE Ha 3a3yOpuMBaHMM MaTepHalia, a Ha
MOHUMaHUE ero (PU3UYEeCKOW CyTH, YTO Pa3BUBAET MBIILJICHUE U TIO3BOJISET MOHITh METOAOJOTHIO
W3y4aeMOM JUCUUTUIAHBIL.

Jlexyuu:

B xone neKuMOHHBIX 3aHATHH HEOOXOJUMO BECTH KOHCIEKTHPOBAaHHE Y4YeOHOro Marepuana.
OOpaiate BHUMaHUE Ha KaTeropuu, (pOpMyIMPOBKH, PACKPHIBAIOIINE COJEPKAHUE TEX WM WHBIX
SIBJIEHUM W MPOLIECCOB, HAYYHBIE BHIBOJBI U MPAKTUYECKUE PEKOMEHAAIMH.

KenarenbHO OCTaBISATH B pabOYUX KOHCIIEKTaX TOJS, TAe JAeNaTh MOMETKH M3 PEKOMEHIOBAaHHOMN
JTUTEPATyphl, TOTOTHSIONINE MaTepHall MPOCTYIIAaHHOW JIEKIIUH, a TakKe MOAYEPKUBAIONINE 0COOYIO
BOKHOCTh T€X WJIM UHBIX TEOPETUUECKUX MOJOKECHUH.

PexoMenayercs 3a1aBarh NpenoaaBaTeN0 YTOUHSIIOMIME BOMPOCHI C LENbI0 YICHEHUS TEOPETUUECKHUX

I0JIO’KEHUH, pa3pelIeHNs CIIOPHBIX CUTYaLUH.
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CBOll KOHCHEKT JIeKIIMU CJeayeT JopadarbiBaTh, Jeiasi B HEM COOTBETCTBYIOLIME 3alUCH U3
JUTEpaTyphl, PEKOMEHIOBAHHOM MpernoAaBaTeeM M MPEAyCMOTPEHHON pabouelt mporpamMMon Jyist
paboueii nporpammsl aucuutuinabl (PILT).

JUis  noHMMaHMsT ~MaTepualla UM KayeCTBEHHOIO €ro  YCBOEHHS PEKOMEHJIyeTCs  Takas
MOCJIEZI0BATEIBHOCTD U MPOJAOJKUTEIBHOCT ACHCTBUMN:

- M3y4eHne KOHCTIEKTa JICKIIUK B TOT K€ JIeHb (1mocie jJekuuu): 10-15 MunyT.

- MI3yueHue KOHCIIEKTa JIEKIUH 32 JIEHb Niepe] cieayromel geknuei: 10-15 MunyT.

- V3ydenue TeopeTHuecKoro MaTepuaa 1no yueOHIUKY U KOHCIIEKTY: 2 yaca B HEeJIeIIO.

- B Teuenne Henenu 1 yac paboTaTh ¢ tuTepaTypoii B OMOIMOTEKE (3JIEKTPOHHONW OMOIMOTEKE).
PekoMenganuu no pabore ¢ IUTEpaTypoll 3aKIIOYAIOTCS B HEOOXOIMMOCTH M3Yy4€HHUS MH(POpPMAIUH
10 M3y4aeMON TeMaTHKE U U3JI0KEHHOM B yUeOHUKAX, yUeOHBIX OCOOMSX, TEPHUOJUUECKUX U3TAHUAX.
Pexomenayercst mociie u3yueHusi ouepeHoro naparpada ydeOHHKa BBHIIOJHUTH HECKOJBKO MPOCTHIX
yOpaXHEeHU Ha JaHHyl0 TeMy. KpoMe TOro, oueHb IMOJIE3HO MBICIEHHO 3a7aTh cebe CIeayrolue
BOIIPOCHI U TONPOOOBATH OTBETUTH HA HUX:

- 0 uéM 3TOT maparpad?

- KaKle HOBBIC TTOHSTHUS BBEJICHBI, KAKOB MX CMBICIT?

- YTO JaAyT 3TU MOHATUS HA TIPAKTHKE?

Cemunapckue 3auamus.

BaxHo#l cocTaBHOH YacThi0 y4eOHOrO mpolecca B By3€ SBISIOTCS CEMHUHApPCKHUE/TIPAKTUYECKHE
3aHATHS. [11aHbl CEMUHAPCKHUX 3aHIATUH, UX TEMATHUKA, PEKOMEHIyeMasl JIUTEpaTypa, LeJb U 3a4a4u €€
M3YYEeHHs COOOIIA0TCS MPEno/iaBaTesieM Ha BBOJAHBIX 3aHATHIX Win OepyTes u3z PII/L.

[logroroBka K CEeMHMHApCKOMY 3aHATHUIO BKJIOuYaeT 2 Jrtana: |- — OpraHu3auuoOHHBIN; 2-U -
3aKperyieHue M yriayOlieHue TeopeTndeckux 3HaHuil. Ha mepBoM 3Tame CTYJIEHT IJIaHUPYET CBOIO
CaMOCTOSITENIbHYIO paboTy, KOTOPast BKJIFOYAET:

- ySICHEHUE 33/IaHUS Ha CAaMOCTOSITENIbHYIO paboTy;

- 1oA0Op PEKOMEHI0BAaHHOW JIUTEPATYPHI;

- COCTaBJIEHHWE IUlaHa pal0oTbl, B KOTOPOM OINpPEAENSAIOTCS OCHOBHBIE ITYHKTBI HPEICTOALIEH
MOJITOTOBKHU.

BTopoil sTan BkIIOUaEeT HEMOCPEACTBEHHYIO MOATOTOBKY CTYyAE€HTa K 3aHATUIO. HaumHaTe Hamo c
M3Y4YEeHHs] peKOMEHI0BaHHOM uTeparypbl. Ha nexknuu oObIYHO paccMaTpUBaeTcs HE BECh MaTepHal, a
TOJIBKO €ro yacTb. OcTajibHas €ro 4acTb BOCHOJHSIETCS B IPOIECCE CaMOCTOSITENbHON padoThI.
Ocoboe BHHMaHHE TMPU HTOM HEOOXOJUMO OOpaTHTh Ha COJEP)KAHHE OCHOBHBIX IOJOXEHUU U
BBIBOJIOB, O0BsICHEHUE SBIICHUI U (DAKTOB, YSACHEHUE MPAKTHYECKOTO MPUIOKEHHS] PACCMATPUBAEMBIX
TEOPETUYECKUX BOIPOCOB.

[Ipu HeoOxomumocTu cieayeT oOpaliaThCsi 3a KOHCYyJbTalMeill K mpernonaaBarento. Ha cemuHape
KaKJIBI €ro y4aCTHUK JIOJDKEH OBITh TOTOBBIM K BBICTYIUICHHIO MO BCEM ITOCTABJIECHHBIM B IUIAaHE
BOIIPOCAM, IPOSBISITH MAKCUMAJIbHYI0 aKTUBHOCTh IPHU UX PACCMOTPEHUHU. BBICTyIIeHHE HOIKHO
CTPOUTHCS CBOOOIHO, YOEIUTENbHO U apryMeHTupoBaHo. IIpemomaBarens CIEAUT, YTOOBI
BBICTYIUUICHHE HE CBOJMIIOCH K PENPOAYKTUBHOMY YPOBHIO (IIPOCTOMY BOCIIPOM3BENECHUIO TEKCTA), HE

AOITYCKAC€TCA U MPOCTOC YTCHHUEC KOHCIICKTA.
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[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHUSIM, OOYy4YaroUIMMCS HEOOXOJUMO H3YYUTh OCHOBHYIO
JTUTEpaTypy, O3HAKOMUTHCS C JOIMOJHUTEIbHOW JIUTEPATypod, HOBBIMM MyOJUKalUUsAIMU B
NEePUOAMYECKUX M3JAHMSX: OJKypHajlax, raserax u T.1. llpu 3ToM ydecTb peKOMEHIALUu
npernoiaBaTens U TpeboBaHus yueOHOM mporpaMMbl. B Xo/ie mMOATOTOBKHM K MPAKTUYECKUM 3aHATHAM
HEOOXOUMO OCBOMTH OCHOBHBIE TMOHSTHS M METOAMKM pacyeTa IOKas3aTesiel, OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI.

Iloocomoska Kk 3a4émam u IK3AMEHAM:

[Tpu moAroToBKE K 3a4éTy MO MUCIMILIMHE OOYyYaroIIUics MpopadaThIBaeT COACPKAHHE JICKIUHN IO
CBOEMY KOHCIIEKTY U 10 peKOMEHJOBAaHHBIM yueOHHKaM. Ha kaxxapiii Borpoc, o0y4daromuics JoKeH
HamucaTh IUIaH OTBETAa, KPaTKO MEPEUHCIUTh U 3alIOMHUTH OCHOBHBIE (PakThl, moJjiokeHusi. Ha srame
MOJITOTOBKH K 3a4eTy OOyYaromMNCs CUCTEMAaTU3UPYET U UHTETPUPYET HH(DOPMAINIO, OTHOCSIIYIOCS
K pa3HbIM pa3jiesiaM JICKIMOHHOTO MaTepuala, JIydlle MOHUMAET B3aMMOCBS3b PA3JIMYHbBIX (AKTOB U
MOJIOKEHUN AUCHUILTHHBI, BOCTIONHSIET MPOOEIbI B CBOUX 3HAHUSX.

Memoouueckue pekomenoayuu K 3a0AHUAM.

BoinonHenue goMamiHero 3ajaHusi CTYJEHTOM SIBJIIETCS IOBTOPEHUEM, 3aKPEIUIEHUEM U YCBOCHHEM
MIPOMJICHHOIO0 Ha 3aHATUM MaTepuaja, NOJArOTOBKAa K HM3YYEHHIO HOBBIX BOIIPOCOB, PACIIUPEHUE U
yrayOienue 3HaHUi, popMUpoBaHUE YMEHHI M HaBbIKOB. [IpenonaBarens GopMynupyer nomaiiHee
3aJlaHue ONTUMAJIbHBIM MO0 00BEMY M COAEPIKAHUIO C BOMPOCAMU AJisi OOCYKIEHHUS M PaCUETHBIMH
3aJla4aMH, Ipejnosiarasi IpeeMCTBEHHOCTh IIEPEX0/ia OT paHee U3YYEHHOTO K HOBOMY.

Tembr pedeparoB, Kak MPaBHIIO, MOCBSIIEHBI PACCMOTPEHHIO OMHOU mpobiembl. O0BEM pedepara
MOKET ObITh OT 12 1m0 15 cTpaHuUIl MAIIMHOMHCHOTO TEeKCTa. TekcToBas yacTh pabOThl COCTOHUT W3
Brenenusi, OCHOBHOI YacTu U 3aKJIIOUCHUS.

Bo BBeneHMH CTyIeHT KpaTKo 0OOCHOBBIBAET aKTYaJIbHOCTh M30paHHOI TeMbI pedepaTa, pacKpbIBaeT
KOHKpETHbIE LeIM U 3aJaud, KOTOpble OH coOupaeTcs pemUTh B XOJI€ CBOEro HEOOJBIIOro
HCCIeA0BaHUs.

B ocHOBHOI yacTH MoIpOOHO pacKphIBAETCs COAEpKAHNE BOIIPOca (BOIPOCOB) TEMBI.

B 3akitoueHun KpaTKO JOKHBI OBITH CPOPMYIMPOBAHBI MOJYyUYEHHBIE PE3YNIbTAaThl UCCIECIOBAHUS U
naHbl BBIBOJBL. KpoMe Toro, 3akiioueHre MOXKET BKIIIOUaTh MPEAJIOKEHUST aBTOpa, B TOM YHCIIE U 110
JanbHeHIeMy U3y4eHHIO 3aMHTEPeCcOBaBLIeH €ro MpoOIeMBl.

B cmomcok nuteparypbl (MCTOYHHKOB M JIMTEPATYpPhl) CTYACHT BKJIIOYAET TOJNBKO T€ JIOKYMEHTHI,

KOTOpBIE OH MCIIOJIb30BaJl IIPU HAIMCaHUM pedepara.

9. MEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTI' M, UCITIOJIb3YEMBIX ITPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA 1O JUCHUIIJIMHE
JlucuMmimHa  OpMEHTHpPOBaHA Ha IPUMEHEHME KOMIBIOTEPHOM TEXHHKH, pECYPCOB

MH(OPMALMOHHO-TEIIEKOMMYHHUKAIMOHHON ceTu «MHTepHeT», anekTpoHHON Oubnuorexku MAUW nns
noucka, coopa, XxpaHeHHs, 00pabOTKHU U MPEICTABICHUS UH(OPMAIIHH.

[IporpamMmmMHoe obecnieuenue, MHTepHET-pecypcehl, JEKTPOHHbBIE OMOINOTEYHBIE CUCTEMBI:

Microsoft Windows, Microsoft Office, Kaspersky Security

10. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOW BA3bI 10 OCBOEHUIO
JUCHUTIJIMHBI
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1. JIex1iMOHHEIE 3aHATHA:

1.1. KoMmieKT 35IeKTpOHHBIX MTPE3EHTALIMOHHBIX MaTEpUAJIOB (CIai0B).

1.2. Aymuropus a8 YTEHHs TIOTOYHBIX JIEKLMH, 0O0OpylOBaHHas KOMIIBIOTEPOM U
MPOCIHUPYIONIUM YCTPOUCTBOM (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

2. IlpakTueckue 3aHsTHS:

2.1. Ayauropusi Ui TPOBEACHUS MPAKTUYCCKUX 3aHATHH M o0miero mpogecCHOHAIBLHOTO
[UKJIa JUCLUUIUIAH, 000py/I0BaHHAsE KOMIIBIOTEPOM, SKPAHOM H MPOCIHPYIONIUM YCTPOUCTBOM.
2.2. DnexTpuyeckue aboparopusie neun mapku CHOJI- 1,6.2,5.1/9-13.

2.3. Kommekuuss MHUKPOCTPYKTYp, H3y4aeMbIX KOHCTPYKIMOHHBIX W HHCTPYMEHTAIBHBIX
MaTepHUaIIOB, PACTBOPHI COJICH.

2.4. MepuTenbHbII HMHCTPYMEHT, TBEPJAOMEpbI, MeTaiorpadpuyeckue u OHOJIOTHYECKHE
MHUKPOCKOTIBI, ~ My(QenbHble  IMe4H, NUIH(QOBAIBHO-TIOJIMPOBATBHOE  000OpYyIOBaHUE LIS
MIPUTOTOBIICHHS IUTH(OB.
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Ipnnoxenne 1
Kk paloueiil mporpaMme IHCIHUILIHHBI

«MaTepualioBEICHUE

AHHOTaNUsA padoyeil MPporpaMmmbl

Jucnunnuaa MarepuagoBeaeHue sBIsSeTcs 4YacThio bioka 1 JIMCHMIUIMHBI — JUCHHMILIMH
MOJTrOTOBKM CTY/AEHTOB MO HampasieHuto moarotoBku 38.03.02 MenemkmenT. JucuuruimHa
peanusyercss Ha CrynuHo (dakynbprere «MOCKOBCKHMMA aBHAIIMOHHOTO HMHCTHTYTa (HAIIMOHAIBLHOTO
HCCIIEIOBAaTEIbCKOTO YHUBEpPCHUTETa)» Kadenpoi (kadenpamu) Duy.

JluciunmHa HareneHa Ha popmupoBaHue cienyromux komrerennmid: JIK-3.

ConepkaHue JUCHUIUIMHBI OXBAaThIBA€T KPYr BOIPOCOB, CBS3AHHBIX C: HM3YYCHHEM OCHOB
CO3JAHMS Y TSXHOJIOTHYCCKMMHU CBOMCTBAMHU MECTAIMYCCKX MATCPUAJIOB

[IpenogaBanue MUCHUIUIMHBI MPEAyCMaTpUBAET Cileayronme (Gpopmbl OpraHu3aiu y4eOHOTO
nporecca: Jleknus, [IpakTrueckoe 3ansTue, JlaboparopHas pabora.

[TporpaMMo#l TUCHUTUTHHBI MPEAYCMOTPEHBI CIEIYIONINE BUILI KOHTPOJIS: TPOMEKYTOUYHAS
arTectanus B popme 3auer (4 cemectp).

OOmiasi TpyJOEMKOCTh OCBOCHHMSI JUCUMUIUIMHBI COCTaBII€T 2 3a4ETHBIX €AWHHUIL, [2 YacOB.
[TporpamMMoi#i TUCHMILIMHBI MPEIyCMOTPeHbI JekimonHbie (18 wacoB), npakrtudeckue (8 yacos),
naboparopubie (8 uacoB) 3ausaTHs U (38 YacoB) CaMOCTOSATEILHON pabOThI CTYICHTA.
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IMpunoxkenue 2
K padoyeii mporpaMme IUCHUIIUHBI

«MarepHuajaoBeIeHUE»

IIpukpeniennslie ¢aiibl

Makpo- 1 MUKPOCTPYKTYPHbII aHAJIN3 METAUIHYECKUX CIJIaBoB.doc
Baoxk Nel MatepuanoBeaeHue
Paznen Ne2 ATOMHO-KPUCTALIMYECKOE CTPOCHUE TBEPABIX Tl
JladoparopHasi pa6ota Nel Makpo- 1 MUKPOCTPYKTYPHBIN aHAJIH3

MCTAJNIMYCCKHUX CIIJIaBOB

AynuTopHas 3arpy3ka(o0beM 4yacoB): 4
CamocrosiTe/ibHasi padoTa cTy1eHTOB(00beM YacoB): 1
®opma opranusanuu: JlaboparopHas padora
JupaKkTuyecKue eJUHULBI:
4 ATOMHO-KpPUCTAITTNYECKOE CTPOCHHE
S Kpucramiorpagus
6 lepexkThl KPUCTALIOB
OOpa3oBaTe/ibHbIE TEXHOJOTHM:
Onucanue: OCBOUTH METOABI MAaKpPOCKOIMMYECKOTO W MHKPOCKOMHMYECKOrO aHajiu3a IpHu
M3YyYEHUH MAaKpO- H MUKPOCTPYKTYpbI. OCBOUTH pabOTy Ha METAIIOTPadhUIeCKOM MUKPOCKOIIE.
Conep:xanue:
Bomnpockr caMokoHTpOIIA:

MaxkpocTpyKTypa:

Urto Takoe MakpoCTpyKkTypa?

Kakumu cnocobamu u3yuyaroT MakpoCTpyKTypy?

Jlig Kakux 1esae NpUMEeHsIOT aHallu3 MaKpOCTPYKTYphI?
Kak BBIABIAIOT MAaKpOCTPYKTYpY?

Kak BBIABUTH JIMKBALMIO CEPBI B CTAINA?

Kak BbIsBUTH JHKBaIMio Gocdopa B cTanu?

Yro Takoe nukBauusa? Buael nuksanun?

Kak BBIBUTH JEHJIPUTHYIO CTPYKTYPY B JIUTHIX 0Opa3nax?
Kakue ObIBatoT M3710MbI?

© oo N~ LDdDE

[EY
©

HazBarb xapakTepHble MPU3HAKU XPYIKOTO U BSI3KOTO M3JIOMOB.
11. KakoB Me€XaHH3M yCTaJIOCTHOTO pa3pyIieHus?
MukpocTpykTypa:

UYTto Takoe MUKPOCTPYKTYypa?

Kakumu cmoco6amu u3ydaroT MUKPOCTPYKTYpy?

JUid Kakux Lened NpUMEHSIOT aHalIu3 MUKPOCTPYKTYpPbI?

Kak BBIABISIOT MUKPOCTPYKTYpPY?

a s wn e

Kakue HeMeTaInuecKrue BKIIOYCHUS TUITHYHBI JJIA cramm?
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Jy1st 4ero mpoBOASIT ITyOOKOE M TOBEPXHOCTHOE TpaBJieHUE?

Kakum 006pazom onpeenstoT 001y XUMAIECKY0 HEOJHOPOTHOCTh?

Kaxkue 3a1aun MOXHO periaTh ¢ MOMOIIBI0 MUKPOAHaIu3a?

Kak npuroroBuTh MUKpOILTU(?

B uem 3akirouaeTcsi MEXaHU3M BBISIBJICHUSI CTPYKTYPBI IPU TpaBICHUU?

Urto Takoe pasperaromias CmocoOHOCTh MUKpPOCKOTMa?

Kaxkoe nzo0pakenue naet oObeKTHB U OKYJIAp?

B dem 3akmmrouaercs MeToj «cekyuein»? UTo onpenesnstoT ¢ TOMOIIbI0 3TOro MeToaa?
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Tepmudeckasi 00padoTka yriepoaucTbix crajaeid.doc
Baoxk Nel MarepuanoseaeHue
Pa3znes Ne7 OCHOBBI TEXHOJIOTUU TEPMUYECKOW U XUMHKO-TEPMUYECKOM
00paboTKH cTamn

JlaGopaTopnas padora Nel Tepmuueckas o0paboTKa yriepoaUCThIX CTajlen

AyautopHasi 3arpy3ka(odbem yacoB): 4

CamocrosiTesibHasi padoTa cTy1eHTOB(00beM YacoB): 1

®opma opranusanuu: JlaboparopHas padora

JuaaKkTu4yeckue eIMHNIbI:

20 Tepmuueckas 00paboTka
21 Buapl TepMuyeckoil 00paboTKu
22 IloBepXHOCTHOE yIIPOUYHEHHUE

OOpa3oBaTe/ibHbIE TEXHOJIOTHM:

Omnucanue: M3ydyeHue BIusHUS TEMIIEpaTypbl HarpeBa, CKOPOCTU OXJIAXKICHHS IIPU 3aKaJIKe U
TEMIIEPATYPHO-BPEMEHHBIX PEXUMOB OTIIYCKa Ha TBEPAOCTb 3aKAIEHHBIX YIVIEPOJUCTBIX CTaJIEH,
O3HAKOMJICHHE C Pa3IMYHBIMH BHUJAMH TEPMHUYECKOW OOpabOTKM - HOpMalM3anuei, 3aKalkod Hu
OTILyCKOM YIJIEPOAMCTBIX CTaJIei, ONpeAesIeHHE ONTUMAIBHON TEeMIIepaTyphl 3aKaJIKU YII€pOIUCThIX
craneit CT45 u Y12.

Conep:xanue:

Bonpockl caMOKOHTpOJIS:

. Uro Takoe Tepmuyueckas oopaboTka’?

. B uem 3akmrouaercs 3akanka crauei?

. UTO MOHUMAIOT TOJ] ONITUMAJILHON TEMIIEpaTypoi 3aKajiku cTajien?

. Uro Takoe noJyiHas ¥ HENOJIHAs 3aKaJlKa cTaneu?

. Kakas cTpykTypa BO3HMKAET NPU MOJHON 3aKaJIKE YIIIEPOAUCTBIX CTaNeH?
. Uro Takoe nepaut, COpOUT U TPOCTUT?

. UTO MOHUMAIOT TOJ] OTITYCKOM CTaJei?

0 N N L AW N~

. UTo Takoe HU3KHI U BBICOKMH OTITYCK CTajnen?
9. Kakue cTpykTypbl 00pa3yroTcs IpH OTITyCKE MapTeHCUTa?
10. Yto Takoe HOpMaIU3aIKs CTajIen?

11. YTo MOHUMAIOT MOJ OT)KUIOM CTajiei?
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3auer (4 cemectp).doc
IIpome:xyTrounas arrecramus Nel

3ader c o1eHKO# (5 cemecTp)

Cemectp: 5
Bua koutpoas: 30

Bomnpochr:

OxapakTepu3yiTe TUIbI aTOMHBIX CBS3EH.
JJ1s KakuX BELIECTB OCHOBHBIM SIBJISICTCS] HOHHBIHM THIT CBSA3H?
JUist KakuX BEUIECTB OCHOBHBIM SBIISIETCS KOBAJICHTHBIN THII CBSI3U?
JJis KaKuX BELIECTB OCHOBHBIM SIBISICTCS] METAJUIMYECKUN THIT CBSI3U?
B kakom ciyuae cieayer yuuThiBaTh cuibl Ban-aep-Baanbca?
B uem paznuune Mexay KpUCTAIUTMUECKUM U aMOP(GHBIM CTpOeHHEM?
Kakwue THmb! cBsi3eil XxapaKTepHBI 11 KPUCTAILTMYECKOTO U aMOP(HOTO CTpOeHHS?
Kakoe cocrosiHue BeliecTBa — KpUCTaNIMYeckoe WM amophHoe — sBIseTcs Ooiee
PaBHOBECHBIM?

9. JlaiiTe ompenesieHne KPUCTAIUTMYECKOW PEHIEeTKH W KpUCTalNIMdeckoil sueliku. HazoBute
M3BECTHBIC BAM THIIBI KPUCTAIUTMYECKUX PEUIETOK.

10. Yro HazbIBaeTcs MommMopdu3MoM (MOTUMOPQHBIM ITpEeBpaIicHueM)?

11. Yro Takoe anuzotrponua? Uem o0ObsCHAECTCS aHU30TPOIUS KPUCTAILIIOB?

12. Yro Ha3biBaeTcs CTENEeHbIO NepeoxiaxaeHus? Kak oHa 3aBUCUT OT CKOPOCTU OXJIQKICHUS
IIPU KPUCTAJIN3aLUU METAJIIOB?

13. OOBsicHUTE BIMSHUE CTEIICHH MEPEOXIIAXKACHUS HA CTPYKTYPY JTUTOTO METaa.

14. Yro nazeiBaercs moaudunupoBanneMm? Kakosa ero mein?

15. B ueM oTnau4us B CTPOCHUU HI€ATHHOTO U PEATLHOTO METAJIIOB?

16. Kakwue nedexTsl XapakTepHbl IJIsl peaJbHOI0 CTPOSHUS METAUIOB? YKaKUTE UX BIMSIHUE HA
CBONCTBA.

17. Jlaiite ompenenieHre KOMIOHEHTA, (Pa3bl, CTPYKTYPHI.

18. Ilepeuncnaure TUIBI COETUHEHUH, OOPa3yIOLIMX CTPYKTYpbl cruiaBoB. OxapakTepusyiTe
KaKIbIA THII.

19. Kakyro nadpopmariuio o crjiaBax AatT Auarpammbl coctossHusA? Kak ux crpost?

20. Yro takoe nukBanmsi? Kakue BUabI TUKBAIIUM BaM U3BECTHBI? UeM OHU BHI3BaHbI?

21. Yro takoe koHoma? Kak ompenenuth (a3oBbIi COCTaB CIljlaBa, XUMHUYECKUI COCTaB M BEC
haz?

22. OxapakTepusyiTe 3aBHCUMOCTb MEXIY THUIIOM JTHAarpaMMbl COCTOSHUS U CBOWCTBaMH
CILIaBOB.

23. Kakue MeTozp! YIIpOUHEHUS CIIJIaBOB BaM U3BeCTHBI? OXapakTepu3yire ux.

24. Yro Takoe mepekpucTtaumzanusa’? Kak MeHsiercss CTpyKTypa M CBOWMCTBA CIUIABOB IIPH
nepeKkpucTaIu3aniu?

25. Yto Takoe mucnepcuoHHOE TBepacHUe? Kak MeHseTcs CTpyKTypa W CBOWCTBA CIUIABOB B
pe3yJbTaTe AUCIePCHOHHOTO TBEPACHUS?

26. UYro takoe Hakien? Kak MeHseTCsl CTPYKTypa M CBOMCTBAa METAJUIOB IPH HaKJere?

27. Yro Ha3piBaeTcs pekpuctaumzanueii? Ilo kakoil ¢opmyne ompenensercs TemmnepaTypa
peKpucTaIM3auu?

28. Kakas muactudeckas nedopMaiiusi Ha3bIBaeTCs XOJoAHOU (ropsiuei)? Kakas nedopmanus
COIIPOBOXAAETCS YIIPOUHEHUEM?

29. UYro takoe TepMuyeckas oOpadorka? HazoBure 0OCHOBHbBIE BUIbI TEPMUUECKOM 00pabOTKH.

30. Kakwue mpeBpareHus MPOTEKAOT B CTAISAX MPH HAarpeBe?

ONoGa~wONE
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31. Kak BnuseT pocT 3epHa ayCTEHNUTA HA MEXaHUYECKHUE CBOMCTBA CTaIei?

32. Hapucyiite ruarpaMmy H30T€pPMUYECKOTO IIPEBPALICHUS ayCTCHUTA.

33. Kakoe OCHOBHOE MpeBpalleHHE MPOUCXOJUT B CTANSAX IMPU MEAJICHHOM OXJaKICHUU?
HazoBute nporneccsl, NpoTeKaroye py 3TOM IIPEBPAILLEHUH, U 0XapaKTEPU3YHUTE UX.

34. PaccMmoTpuTe MEpIUTHOE MpeBpallleHue; HA30BUTE TPU CTaJAMM STOro mpeBpaiieHus. Yrto
M3MEHUTCS IIPU TOBBIIICHUH CKOPOCTH OXJIAXKICHHS?

35. Uto Takoe copOUT u TpoocTUT? UeM OHU OTIMYAIOTCS OT IMEpJIUTa MO CTPOCHHUIO H
cBoiicTBam?

36. PaccmoTpuTe MapTeHCUTHOE IpeBpalieHue. B ueM coCTOUT ero NpUHIUNHAIBEHOE OTINYHE
OT IIEPJIUTHOTO MpEBpALLEHUs?

37. Yto Takoe MapTEHCHUT, KAKHEe OH UMEET CTPOEHUE U CBOMCTBA?

38. Uro Takoe KpUTHYECKasi CKOPOCTh 3aKaJKu?

39. Uto Takoe ocrarouHblii ayctreHut? llouemy OH coxpaHsieTcs B CTPYKType NHpU 3aKalike
HEKOTOPBIX CTaJIel, €ro BIUSHUE HAa CBOMCTBA U KaK €ro yCTPaHUTh?

40. Yto Takoe OTXUT, KAKOBHI €ro 11eJb 1 Ha3HAUCHUE B MPOMBIIUIEHHOCTH?

41. VYcraHoBuTe TeMIlepaTypy OTKUIa JUls 3arOTOBOK U3 cTasiei, cogepxamux 0,4% yrinepona
u 1,0% yrnepona. Kakyio cTpykTypy ¥ TBEpAOCTh IPUOOPETAIOT 3TU CTAJIM MOCIE OTKHUra?

42. Kaxue pa3HOBHIHOCTH OT)KUTa BbI 3HaeTe? KakoBo nx HazHaueHue?

43. Kakue npeBpallieHus: IpOTEKaIOT B jKeie3€ IPU HArpeBe U OXJIAXKICHUH?

44. Kaxue (a3pl 00pa3yroTCsi B CHCTEME «KETe30 — IEMEHTUT»?

45. Ha3zoBuTe XapakTepHbIe CTPYKTYPBI, 00pa3yIoIIKecs B )KeIe30yTiIepOAUCThIX CIIaBaX.

46. Yro mokassiBatot muaNH ECF, PSK, CD, SE n QP nuarpaMmsl «kene30 — IEeMEHTUT?

47. Kakue TrpyImibl CIUIAaBOB MOXXHO BBIIETUTh B CHUCTEME (GKEIEe30 — IEMEHTHUT», B 4YeM
COCTOSIT CTPYKTYPHBIE OTIMYMS TEXHUUYECKU YHCTOTO JKEJIe3a, CTajeil U YyryHoB?

48. Yro takoe rpadutuzanusn? Kak odpazyercs rpaguT B CTPYKTYpe UyTyHOB?

49. UYro takoe 3akanka? KakoBblI ee 11e/1b U Ha3HAUYCHHE B IPOMBIILIICHHOCTH?

50. Kak ycranaBnuBaeTcsi Temieparypa 3akanku? Kakyio CTpyKTypy mOpuoOpeTaroT
JIO3BTEKTOUHBIE U 3a3BTEKTOUIHBIE CTAJIN MOCTIE 3aKaIKU?

51. Yto Takoe 3aKaJIMBAaEMOCTb U MPOKAJIMBAEMOCTh CTasIeh?

52. Kakwue pa3sHOBUIAHOCTH 3aKaJKH BBl 3HACTE M KAKOBO MX Ha3HAUEHHE B IPOMBIIIJICHHOCTH ?

53. Uro Takoe OTHMYCK M KakoBa ero 1ens? PaccMoTpuTe mpeBpalieHus B 3aKaJICHHBIX CTaJIAX
IIPH HarpeBe.

54. Kakue pa3HOBUAHOCTU OTIyCKa Bbl 3HaeTe? Kakue CTpyKTyphl M CBOMCTBa NMpHOOpETAIOT
3aKaJICHHbIE CTaJIM [1OCJI€ PA3HOTO OTIYCKA U KAaKOBO €r0 Ha3HAUY€HUE B MPOMBIIUIEHHOCTH?

55. Uro Takoe ynyuyllleHHWE, KakOBO €ro Ha3HaueHHe B HpombliuieHHocTu? Kakue cramm
MIPUMEHSIIOT JIJIs1 U3TOTOBJICHUS AETajeil MallluH, TOABEPraeMbIX YIydIlIEHUI0?

56. Urto Takoe HOpMaJIN3aLUs, KAKOBO €€ Ha3HauU€HHE B IPOMBIIIIICHHOCTH?

57. Yto Takoe XuUMHKO-TepMmuueckas oOpabGortka? Haszosure Buasl XTO, Hambonee MHMpPOKO
MPUMEHSIEMbIE B TPOMBILIUIEHHOCTH.

58. Urto HaspBaeTcs neMeHTanuei? Kak BRIOMpAOTCs: peKUMBI 3TOM 00padboTKku?

59. Kakwue ctanu nmoaseprarot 1ieMeHTauu?

60. Kakast Tepmudeckas o0paboTKa MPOBOIUTCS MOCIE [IEMEHTAIIMU M KakoBa ee 1enb? Kakue
CTPYKTypa U CBOWCTBa (POPMHUPYIOTCS B pe3ysibTaTe LEMEHTAlMM M MOCIeAyIoIeld TepMHUYECKOM
00pabOTKHU B TIOBEPXHOCTHU U CEPJILICBUHE E€TATN?

61. Yro Takoe a30THPOBAHME U KAKOBA TEXHOJIOTHS €ro MPOBEICHU?

62. Cranm, npuMeHsieMble JUTT a30THPOBAHUS; HA3HAYCHHUE a30THPOBAHUS B IIPOMBIIIIEHHOCTH.

63. 3a cuer yero (OpMHUPYIOTCS CTPYKTypa U CBOWCTBA MOBEPXHOCTHOTO CIIOSI M3JENUN MpHU
a30THUpPOBaHUU?

64. C xaxol 11eJbI0 BBIMOJHAECTCS TepMHUUECcKas 00paboTKa 10 a30TUPOBAHMS U Kakas rocie?

65. Uro Takoe HUTpoIIeMeHTanus U nanupoBanne? C KaKoH 1ENbI0 OHH BBITIOJHSIOTCS M B YeM
COCTOUT MX MPUHIMITHAIBHOE pa3inyue?
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66. [Touemy mnpm Bcex BHIAX XHUMHKO-TEPMHYECKOW OOpaOOTKM TOBBIMIACTCS TPEIS
BBIHOCJIUBOCTHU?

67. UYro nmpencrasiser coboii 3akanka TBY, ¢ kakoii 1esbi0 OHA TPOU3BOIUTCS ?

68. KakoBbl TpenMyIIecTBa M HEIOCTATKH 3aKAIKH C WHAYKIMOHHBIM HArpeBOM TOKAMH
BBICOKOM 9aCTOTHI?

69. Kakoii ormyck mnpoBoauTcs mocine 3akainkd TBY, kakue CTpyKTypa M CBOWCTBa
dhopMHUpYIOTCS TIOCTIE TaKOH 00paObOTKH MO CEYSHUIO U3CIUS?

70. YTo HA3BIBAIOT JICTUPOBAHHBIMH CTASIMU U JICTUPYIOIIUMH KOMIIOHEHTAMU ?
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NuaaunupoBanne KpUCTAIIOrpadpuuecKuX IJIOCKOCTe U HanpaBJeHuii.doc
Baoxk Nel MarepuanoseaeHue
Paznesn Ne2 ATOMHO-KPUCTAUIMYECKOE CTPOCHUE TBEPBIX TEJl
Tunosoe 3axanne Nel UnauimpoBanue kpuctamiorpadhuyeckix mIOCKOCTEH U

HaMpaBJICHUN

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM 4acoB): 6

TemaTuka: [IpoBecT HHIUIIMPOBAHNUE KPUCTAIIOTPAdUIECKUX MJIOCKOCTEH M HAaIlPaBICHUH B
COOTBETCTBUH C BAPUAHTOM.

TumnoBble BAPUAHTHI:

VHULIMPOBAHUE KPUCTAJJIOTPAOUYECKUX IIJIOCKOCTEN U HATIPABJIEHUI
['pynma ®.1.0.

13

12
3

4

/g;
o / 26 17
20 19 18
Il1ockocTH:

BapuanT 1) 14-15-7-6; 13-15-0; 15-16-19-18; 3-1-26; 4-5-18-17; 13-15-17-19
BapuaHT 2) 5-7-17-19; 7-8-18-19; 23-0-8; 3-1-9-11,; 25-26-16-24; 5-6 -17- 24
BapuanT 3) 3-15-2; 3-5-19-21; 22-26-0-6; 12-14-18-24; 21-7-26; 24-1-5-22
BapuanT 4) 12-10-16-14; 11-25-18-17; 6-22-1-17; 7-25-6; 15-26-17; 2-3-23-24
BapuauT 5) 5-14-16-1; 11-9-17-19; 1-7-16; 4-3-25-13; 5-17-18; 6-1-17-22
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BapuanT 6) 0-21-23; 1-2-10-9; 7-23-17-1; 7-15-16-8; 25-23-17; 16-23-17
Bapuanr 7) 15-9-17-23; 8-17-21-6; 14-21-23; 3-2-19-18; 10-7-2; 11-9-26
BapuanT 8) 0-21-23; 1-2-10-9; 7-1-23-17; 7-15-16-8; 13-15-2; 19-23-18
Bapuant 9) 13-14-15-25; 13-15-0; 5-3-19-21; 4-5-21-20; 22-6-17; 7-2-24
BapuanTt 10) 13-14-15-25; 13-15-0; 5-3-19-21; 4-5-21-20; 6-21-17; 25-15-23-26
Bapuanrt 11) 6-5-0-7; 2-3-23-24; 3-1-26,; 0-8-24-26; 6-7-19-20; 16-19-21
BapuanTt 12) 13-15-7-5; 23-17-9; 0-21-19; 22-21-23-26; 5-14-15; 12-13-2-1
Bapuanrt 13) 0-21-23; 1-2-10-9; 7-23-17-1; 7-15-16-8; 23-25-13-22; 16-23-18
BapuanTt 14) 13-15-7-5; 12-23-17; 0-21-19; 22-21-23-26; 13-15-17-19; 3-2-23
Bapuanrt 15) 12-10-16-14; 11-25-18-17; 6-22-1-17; 7-25-16; 6-20-18-8; 15-20-18
BapuaHTt 16) 15-23-24-16; 14-24-20; 0-2-18-26; 20-25-26; 12-9-15; 7-6-19-20
Bapuant 17) 25-3-1; 3-2-18-19; 25-11-10-9; 26-17-18-19; 7-26-17; 12-13-26-19
BapuanTt 18) 15-16-2-3; 15-9-7-1; 5-19-23; 5-6-17-24; 15-0-8; 21-17-8-6
Bapuant 19) 7-24-18-19; 4-0-26-20; 25-19-17; 6-19-24; 5-26-22; 15-9-17-23
Bapuant 20) 2-3-1-0; 3-8-18; 7-2-19; 1-8-21-22; 3-11-14-6; 14-5-7

Bapuanrt 21) 14-13-25-15; 25-7-1; 9-8-13-6; 0-23-21, 5-7-17-19; 8-4-26
BapuaHTt 22) 5-7-23-21; 23-17-0; 26-5-3; 2-23-21; 15-14-19-20; 13-15-17-19
BapuanT 23) 26-19-18-17; 13-15-5-7; 14-7-5; 15-9-24; 16-22-18; 7-19-18
Bapuant 24) 25-17-19; 7-23-1-17; 7-1-26; 5-6-17-24; 15-19-21; 15-9-19-21
Bapuanr 25) 5-3-19-21; 21-19-7-1; 8-18-26; 7-1-17-23; 3-2-24-23; 6-1-21
BapuaHTt 26) 5-6-7-0; 10-25-0-2; 9-0-2; 3-5-23-17; 7-17-23; 19-18-15-16
Bapuanr 27) 23-7-0-26; 14-22-17-9; 7-8-17-26; 5-22-26; 15-3-4-14; 14-3-8
BapuanT 28) 7-1-17-23; 8-19-21; 6-23-21,; 5-19-23; 19-2-8; 14-15-19-20
Bapuant 29) 5-19-26; 0-8-24-26; 15-2-4, 14-1-3; 15-5-1; 16-2-6

BapuanTt 30) 26-7-1; 22-5-7; 5-3-19-21; 26-5-7; 7-18-20; 5-17-23
HanpaBjeHnus:

BapuanT 1) 0-8; 1-17; 6-26; 6-7; 19-3; 5-26

Bapmanrt 2) 14-25; 15-1; 25-17; 0-22; 7-19; 23-25

BapuanT 3) 0-3; 3-24; 24-26; 26-2; 20-5; 14-26

BapuanT 4) 1-18; 2-7; 7-5; 5-19; 21-0; 25-18

BapmaHr 5) 22-3; 11-3; 0-15; 16-0; 2-7; 1-5

BapuanT 6) 18-19; 3-26; 1-18; 0-6; 3-22; 5-21

Bapuant 7) 18-0; 8-1; 25-9; 15-23; 7-26; 22-5

Bapuanr 8) 4-0; 11-5; 0-18; 15-22; 1-24; 19-17

Bapuant 9) 21-20; 4-5; 5-7; 13-1; 0-23; 8-18

Bapuant 10) 13-14; 12-25; 5-15; 12-26; 15-16; 11-9

Bapuanrt 11) 6-25; 15-21; 16-8; 7-5; 15-1; 15-17

Bapuant 12) 24-17; 4-10; 8-25; 16-26; 21-26; 8-0

Bapuant 13) 0-16; 25-21; 3-2; 1-3; 9-7; 25-23

Bapuant 14) 20-4; 22-26; 8-26; 25-14; 6-5; 13-15

BapuaHnrt 15) 17-7; 11-17; 11-3; 24-26; 11-5; 25-19

BapuanT 16) 9-25; 13-0; 0-24; 9-23; 25-11; 17-23

Bapuant 17) 1-23; 9-19; 19-26; 4-11; 6-26; 11-21

BapuanT 18) 26-17; 21-19; 0-22; 8-13; 22-23; 11-2

Bapuanrt 19) 5-23; 8-21; 22-21; 0-9; 7-21; 24-5

Bapuanrt 20) 20-19; 9-8; 13-3; 9-6; 11-10; 17-8

Bapuanrt 21) 12-0; 9-4; 11-12; 26-7; 4-25; 1-14

BapuaHT 22) 4-5; 5-22; 3-21; 1-12; 4-20; 0-13

Bapuanrt 23) 14-18; 1-22; 20-8; 25-16; 0-26

Bapuanr 24) 1-9; 10-23; 7-5; 26-14; 3-8

Bapuanrt 25) 5-3; 19-7; 19-8; 15-17; 24-4

Bapuanrt 26) 3-8; 22-20; 19-16; 5-23; 2-15
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Bapuanrt 27) 1-8; 18-23; 19-15; 4- 19; 3-7
Bapuanrt 28) 9-0; 10- 15; 11-14; 1-22; 21-18
BapuanT 29) 2-3; 2-7; 2-18; 2-13; 2-16
Bapuant 30) 4-25; 4-1; 4-14; 4-16; 4-15

Bonpocs! 1151 caMOKOHTPOIIA:

1. faitTe onpepeneHne KpUCTaNIMYECKOro BELLLeCTBa?

2. [laliTe onpegeneHne KPUCTaNINYECKOW peLLeTKn?

3. JaviTe onpefeneHne KPUCTaNIUYECKON CTPYKTYpPbI?

4. HazoBUTE OCHOBHbIE CBOMCTBA KPUCTA/IIMYECKMX TEN U NOACHUTE, HAa YEM OHM OCHOBAHbI?

5. YT1o TaKkoe psag B KpUCTaIZIMYECKOM pelueTke?

6. O6BACHUTE, YTO TaKOE 3/1IEMEHTAPHAA AYEiKa BelLecTBa?

7. Oavite onpegeneHne cMMBO/a y3na?

8. [avite onpeseneHne CMMBOJIA NIOCKOCTU, MHAEKCA NAOCKOCTM? OBBACHUTE, YTO TaKoe CTPYKTYPHO-
3KBMBANEHTHbIE MNJIOCKOCTK, KaK 3anmcaTb UX CUMBOJIbI B KybuyecKkon aveike?

9. [laitTe onpepeneHne CMMBOJIa HanpaBAEHMA, ero 3anmcun?

10. Kakme HanpaBneHMA BXOAAT B CEMENCTBO CTPYKTYPHO-3KBMBAZIEHTHbIX HanpaBAeHWU (KaK pasanyatoTca, nx
WHAEKCbI AN Kybuyeckom suenku)?

11. YKaxunTe, Kaknme NHAEKCbl MOXKHO MEHATb B CEMENCTBE CTPYKTYPHO-3KBMBANIEHTHbIX MNAOCKOCTEN B
rekcaroHasbHol ayenke?

12. O6bacHuTe 3anucu (110), {110}?

13. [aviTe onpeneneHmne ocu 30HbI?

14. O6bAcHMTe 3anucu: [110], <110>?
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JAmarpamMMbl COCTOSIHUS IBOMHBIX CIIaBOB.doc
Baoxk Nel MarepuanoseaeHue
Pa3znen NeS J[uarpaMMbl COCTOSIHUS METATTIMYECKUX CUCTEM

Tunosoe 3aganue Nel /[narpamMbl COCTOSIHUS IBOMHBIX CILJIABOB

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM YacoB): 8

TemaTuka: 1. PacmmdpoBare auarpammbsl COCTOsSIHUE (ompenenenue (a3 U CTPYKTYPHBIX
COCTABJIAIOLIMX B JIFOOBIX 00JaCTAX JBOMHBIX AUArpaMm).

2. Hayuutbcs mosb30BaThCsl MpaBWIOM (a3 U MPaBUIOM OTPE3KOB IPU MOCTPOECHUHU KPHUBBIX
OXJIQXKJICHUS U OTIPE/ICIICHNU KOJIMYECTBEHHOTO COOTHOMICHUS (a3 sl JTFOOBIX CIIaBOB.

3. OnpenensaTh NpOLECCHI, NMPOUCXOJALIME HA JUHUAX Juarpammsl (JIMKBUIYC, COJHUAYC,
IBTEKTHUECKAs JIMHUSA, JUHUS MPEAeIbHON PacTBOPUMOCTH U IIp.), IPU OXJAKACHUU U HArpeBaHUU
CILIABA.

TunoBbie BapuaHTbI:

BAPHUAHT Ne 1
[TocTpOUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
ZK40= a0+ fso
PacTBOpHMOCTH (ha3 IPY KOMHATHOM TEMIIEPATYpE:
a0=5 ) Bo=85 B%
[TocTpOUTh KpHMBBIE OXJIAXKICHWS, HAPUCOBATh CTPYKTYPY M ONPEIEIUTh COOTHOLIEHHE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIIAIONIMX JJIs CILIABOB:
0%, 15%, 30%, 70% B
BAPUAHT Ne 2
[TocTpOUTH JBOMHYIO JUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
Kso= a0t fso
PacTBOpHMOCTH (ha3 Y KOMHATHOMN TEMIIEpAType:
a,=30 N Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPEAEIHUTH COOTHOIIECHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISAIONIMX JJIs CILIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 3
[TocTpOUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
ZK40= az0t fso
PacTBOpHMOCTH (ha3 Y KOMHATHON TEMIIEPAType:
20=20, Bo=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKIEHWS, HAPHCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHUE
(ha30BEIX ¥ CTPYKTYPHBIX COCTABIISIONIMX JJIs CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 4
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSHHMS 110 JAHHOMY TpeX(pa3HOMy PaBHOBECHIO
Ks0= a0+ fr0
PacTBOprMOCTH (pa3 Ipu KOMHATHOM TEMIIEPATYPE:
20=20, Bo=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKIEHHS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(ha30BEIX ¥ CTPYKTYPHBIX COCTABIISIONIMX JJIs CILIABOB:
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0%, 30%, 50%, 80% B
BAPHUAHT Ne 5
[TocTpoMTh JBOMHYIO AUArpaMMY COCTOSHHS 110 JAHHOMY TpeXx(a3sHOMy PaBHOBECHIO
Ka0= a0t fso
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpATypE:
a2,=10, B,=90 B%
[ToCTPOMTL KpHBHIE OXIAXKIECHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABIISAIONIMX JJIs CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 6
[TocTpoMTh JBOMHYIO AUArpaMMy COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
Keo= azot fso
PactBopuMOCTh (pa3 mpy KOMHATHOM TEMIIEpAType:
2,=10, B,=80 B%
[ToCTPOMTL KpHBHIE OXIAXKICHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJIAIONIMX JJIs CILIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 7
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
ZK40= az0+ fso
PacTBOpHMOCTH (ha3 IPY KOMHATHOM TEMIIEpATYpe:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAKICHWs, HAPUCOBATh CTPYKTYPY M ONPEICIMTh COOTHOLICHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISAIONIMX JJIs CILIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne &
[TocTpOUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
K'50= a0+ fro
PacTBOpHMOCTH (ha3 PU KOMHATHON TEMIIEPATypE:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPHCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIECHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABIISIONIMX JJIs CILIABOB:
0%, 30%, 50%, 80% B
BAPHUAHT Ne 9
[TocTpOUTH JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
K'50= a0t fro
PacTBOpHMOCTH (ha3 Y KOMHATHOMN TEMIIEpATYpE:
a,=10, Bo=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPHCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISIONIMX JJIs CILIABOB:
0%, 30%, 30%, 70% B
BAPUAHT Ne 10
[TocTpOUTH JBOMHYIO qUArpaMMy COCTOSIHUS 110 JaHHOMY TpeX(a3HOMY PaBHOBECHIO
Ks0= a0+ fr0
PacTBOprMOCTH (pa3 Ipu KOMHATHOM TEMIIEPATYPE:
20=20, Bo=70 B%
[TocTpOUTh KpHMBBIE OXJIAXKIEHHS, HAPHCOBATh CTPYKTYPY M ONPENETIUTH COOTHOIIEHUE
(ha30BEIX ¥ CTPYKTYPHBIX COCTABIISAIONIMX IS CILIABOB:
0%, 30%, 50%0, 80% B
BAPUAHT Ne 11
[TocTpouTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPEX(a3HOMY PaBHOBECHIO
ZK40= az0t fso
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PactBopuMoOCTh (ha3 mpu KOMHATHOM TEMITepaType:
a,=10 N Bo=80 B%
[TocTpouTh KpuUBBIE OXJIAXKIACHUS, HAPUCOBATH CTPYKTYPY U OIpPEACIUTh COOTHOUIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIONINX JJIsI CIUIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne 12
[TocTpouts JBOIHYIO qUarpaMmy COCTOSTHUS IO JaHHOMY TpeX(a3sHOMY paBHOBECHUIO
Keo= azot fso
PacTBopuMocCTh a3 mpu KOMHATHOW TeMIepaType:
a0=10, Bo=90 B%
ITocTponuTh KpuUBBIE OXJIAXKICHUS, HAPUCOBATH CTPYKTYpPY M ONPEAEIUTh COOTHOLIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIFOIIMX JJIsI CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 13
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSTHUS IO JaHHOMY TpeX(a3sHOMY paBHOBECHUIO
Kao= A+ o
PactBopuMocTh a3 mpu KOMHATHOW TeMIepaType:
Bo=85 B%
[locTpouTh KpuBBIE OXJIAXKIEHUS, HAPUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOUICHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIFOIIMX JJIsI CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 14
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSHUS MO JaHHOMY TpeX(a3sHOMY paBHOBECHUIO
Keo= az+ B
PactBopuMocTh a3 mpu KOMHATHOM TeMIepaType:
20,=30
[locTpouTh KpuBBIE OXJIAXKIEHUS, HAPUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOUICHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIFOIIMX JJIsI CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 15
[TocTpouts NBOIHYIO qUAarpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
ZK40= az0t fso
PactBopuMocCTh a3 mpu KOMHATHOW TeMIepaType:
a,=10, Bo=90 B%
[locTpouTh KpuUBBIE OXJIAXKIEHUS, HAPUCOBATH CTPYKTYPY U OIPEAECIUTh COOTHOUIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIFOITUX JIJISl CIIIABOB:
15%, 40%, 60%, 100% B
BAPUAHT Ne 16
[TocTpouth OBOIHYIO qUArpaMmy COCTOSHUS IO JAHHOMY Tpex(a3zHOMY paBHOBECHIO
Kso=A+ B
PactBopuMoCTh (a3 mpu KOMHATHOU TeMIepaType:
[TocTpouTh KpuBBIE OXJIAKIEHUS, HAPUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOIICHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX AJIsI CIUIaBOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 17
[TocTpouTh MBOWHYIO AUArpaMMy COCTOSIHUSI IO JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
K30 + fso= aeo
PacTBopuMoCTh (a3 mpu KOMHATHOW TeMIepaType:
20=20 N Bo=90 B%
[TocTpouTh KpuBBIE OXJIAKICHHUS, HAPUCOBATH CTPYKTYPYy W OIPEACIUTh COOTHOIICHUE
(ha30BbIX U CTPYKTYPHBIX COCTABIISIONINX JIs CIUIABOB:
40%, 60%, 70%, 100% B

Bepcus: AAAAAADDLx20 Koa: 000146390



BAPUAHT Ne 18
[TocTpouTh NBOWHYIO IUarpaMMy COCTOSIHUS IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
K20 + fgo= a0
PacTBOopuMOCTb (pa3 mpu KOMHATHOM TemIeparype:
20=10 , Bo=80 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUS, HAPUCOBATh CTPYKTYPY M OINPEIEIUTb COOTHOILICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 19
[TocTpouTh JBOMHYIO TUarpaMMy COCTOSIHUS IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
K30 + fgo= aso
PacTBOopuMOCTS (pa3 nmpu KOMHATHOM TemIeparype:
20=60 , Bo=90 B%
IlocTpouTh KpuUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 20
[TocTpouTh NBOWHYIO TUArpaMMy COCTOSIHHS MO JAHHOMY TpeX(a3HOMY paBHOBECHIO
K30 + B= aso
PacTBOopuMocCTh (pa3 nmpu KOMHATHOM TemIeparype:
2,=20 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUSA, HAPHUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 21
[TocTpouTh NBOWHYIO IAarpaMMy COCTOSIHUS IO JaHHOMY TpeX(ha3HOMY paBHOBECHIO
Ko+ azo= fleo
PacTBOopuMoOCTS (pa3 mpu KOMHATHOM TemIeparype:
a,=10 N Bo=70 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUSA, HAPHUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS CIUIABOB:
20%, 50%, 70%, 100% B
BAPUAHT Ne 22
[TocTpouts JBOIHYIO JUarpaMmy COCTOSTHUS IO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
Ko+ A= feo
PactBopuMocCTh (a3 mpu KOMHATHOW TeMIepaType:
Bo=80 B%
IlocTponuTh KpUBBIE OXJIAKIAEHUSA, HAPHUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS CIUIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 23
[TocTpouts NBOIHYIO qUarpaMmy COCTOSTHUS IO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
Ko + fro0= aso
PacTBopuMoOCTh (a3 mpu KOMHATHOW TeMIepaType:
20=20 N Bo=90 B%
ITocTponuTh KpHUBBIE OXJIAKIAEHUSA, HAPHUCOBATH CTPYKTYPYy MW OIPEACIUTh COOTHOLIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS CIUIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 24
[TocTpouts JBOIHYIO TUarpaMmy COCTOSTHUS IO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
K30 + B= ouo
PactBopuMoCTh a3 mpu KOMHATHOW TeMIepaType:
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2,=20 B%
IlocTpouTh KpUBBIE OXJIAKIACHUS, HAPUCOBATh CTPYKTYpY H OIPEIAECIUTb COOTHOIIEHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 25
[TocTpouTh JBOMHYIO TUarpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
K30 + f70=ass
PacTBopuMOCTb (pa3 nmpu KOMHATHOM TemIeparype:
20=20, Bo=90 B%
IlocTpouTh KpHUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
25%, 50%, 80%, 100% B
BAPUAHT Ne 26
[TocTpouTh JBOMHYIO TUarpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Kso + fgo= aso
PacTBOopuMOCTb (pa3 nmpu KOMHATHOM Temreparype:
2,=20 N Bo=90 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUS, HAPHUCOBATH CTPYKTYPY MU OINPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 27
[TocTpouts JBOIHYIO qUarpaMmy COCTOSHUS IO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
K20 + f70= a0
PacTBOpuMoOCTb (pa3 mpu KOMHATHOM TemIeparype:
2,=20 N Bo=90 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUS, HAPHUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
20%, 40%, 70%, 100% B
BAPUAHT Ne 28
[TocTpouTh NBOWHYIO TUAarpaMMy COCTOSIHHS MO JAHHOMY TpeX(a3HOMY paBHOBECHIO
K40 + B= aso
PactBopuMocTh (a3 mpu KOMHATHOW TeMIepaType:
20,=30
ITocTponuTh KpHUBBIE OXJIAKIACHUS, HAPHUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOLIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOMIMX JUISl CIUIaBOB:
40%, 50%, 75%, 100% B
BAPUAHT Ne 29
[TocTpouts NBOIHYIO qUarpaMmy COCTOSTHUS IO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
2Kso + B= aso
PactBopuMocCTh (a3 mpu KOMHATHOW TeMIepaType:
2,=30
ITocTponTh KpHUBBIE OXJIAKIECHUS, HAPHUCOBATH CTPYKTYpPY M OIpPEACIUTh COOTHOILIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS CIUIABOB:
30%, 60%, 80%, 100% B
BAPUAHT Ne 30
[TocTpouts nBOIHYIO IUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
K30 + fro= a0
PacTBopuMoCTh (a3 mpu KOMHATHOW TeMIepaType:
20=20 N Bo=90 B%
ITocTponTh KpHUBBIE OXJIAXKIAEHUSA, HAPHUCOBATH CTPYKTYPYy W OIPEIECIUTh COOTHOLIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS CIUIABOB:
30%, 40%, 65%, 100% B
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BAPUAHT Ne 31
[TocTpouTh NBOWHYIO IUarpaMMy COCTOSIHUS IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
K10+ feo= azo
PacTBOopuMOCTS (pa3 mpu KOMHATHOM TemImeparype:
20=20, Bo=90 B%
IlocTpouTh KpHUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY U OIPEHCIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
20%, 50%, 70%, 100% B
BAPUAHT Ne 32
[TocTpouTh JBOWHYIO IUAarpaMMy COCTOSIHUS IO JAHHOMY TpeX(ha3HOMY paBHOBECHUIO
Kso + azo= fro
PacTBOopuMOCTS (pa3 nmpu KOMHATHOM TemIeparype:
20=10 , Bo=90 B%
IlocTpouTh KpuUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE

($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
15%, 40%, 60%, 100% B

Bomnpocer camoKOHTpOIIS:
1. Yro o3Ha4aeT npoeKUHs TOYKH IIEPECEYCHMs] KOHOABI C JIMHMEHW Ccoiauayca Ha OCb

KOHIIEHTpaLUi{?

2. Urto o3HayaeT MpOEKIHUS TOYKU IE€PECEUEHUs KOHOJbI C JIMHHUEH JMKBHUIyCca Ha OCh
KOHIICHTpaLUii?

3. KoHoma pasneneHa TOYKOM, MOKa3bpIBAIOIIEH COCTAaB CIUlaBa Ha ABa oTpe3ka. OTpe3ok
IpUJIETaloINK K JIMHUM JUKBUAYCa BIBoe JyinHHee. KakoB npoueHT xuakoil ¢assl B crinase?

4. KoHoja paszgeneHa TOUYKOM, MOKAa3bIBAIOLIEH cOCTaB cIjlaBa Ha JiBa OoTpe3ka. OTpe3ok
MpUJIETAIOINN K JIMHUY JIMKBUAYCa BABOE JiTMHHEe. KakoB mporeHT TBepoi ¢a3bl B cruiaBe?

5. Ha xako# JIMHUM JIEKUT TOYKA, COOTBETCTBYIOIIAs KOHIy PAaBHOBECHOW KpUCTAJUIM3ALUU
cruiaBa’?

6. Ckompko (a3 HaxoadaTcd B pPaBHOBECHMM IPU  IEPBUYHOM  KPHUCTAJUIM3ALMU
JIByXKOMITOHEHTHOT'O CIlJIaBa HE 3BTEKTHYECKOI0 cocTtaBa?

7. Kak Ha3bIBaeTCs pasHUIA MEXAY TEMIIEpATYpOU IJIaBIECHNS U KpUCTAIIIM3ALUU MeTauia?

8. 13 kakux a3 coCTOUT CTPYKTypa cIulaBa, cojepxamiero 30 % koMmoHeHTa A B 00JacTH
MEePBUYHON KpHUCTaUIU3alun?

9. Kakum o00pa3oM H3MEHSIETCS COCTaB TBEpAOM (a3l MpU KpUCTAIIM3ALMU  CIUIaBa,
conepxatero 60 % komnonenra B?

10. CninaB ¢ Kako# CTpYKTypoil OyJieT UMeTh MUHUMAJIbHYIO TEMIIEpATypy IUIaBIeHUS?

11. Kak Ha3piBaeTcs CIOCOOHOCTh TBEPAOrO Tejla CYyIIECTBOBaTh B  HECKOJIBKUX
KPUCTAIIINYECKUX CTPYKTypax?

12. [1o xaxkoi JIMHUHM U3MEHSETCS COCTaB )KUIKOM (hasbl B Ipolecce KpUCTaTU3au?

13. [To xakoMy npaBuiTy onpeaessercs cocTas (as?

14. Tlo xakoMy MpaBUITy ONpEeNsaeTcss KOIUYeCTBO (a3, HaXOAAIIMXCS B PaBHOBECUU ?

15. B kakux KOOpJAMHATaxX CTPOST KPUBBIE OXJIAXKICHHS CIUIABOB?

16. Kak Ha3bIBaeTCs Mepexo MeTaia U3 JKUIKOTO MM MapooOpa3HOTro COCTOSHUS B TBEPOE

¢ 00pa3oBaHUEM KPUCTAIUTMYECKON CTPYKTYPbI?
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17. Kak Ha3piBaeTcs Tpyla XUMHYECKHX JJIEMEHTOB, OOJIaJaloUIMX B OO0JACTH HU3KHUX
TEMIIEPaTyp SABJICHUEM CBEPXIPOBOAUMOCTH?

18. Kak HaspiBaeTcs JMHMS JUarpaMMmbl COCTOSIHUSI Ha KOTOpPOM JIeKaT TOYKH,
COOTBETCTBYIOILIME HAauajy PaBHOBECHON KPUCTAJIM3ALMH CIlJIaBa?

19. YUto Ha3bIBaOT 3€pHOM MeTasuia?
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Bbi0op matepuasia nmo TpedyebiM cBoiicTBam.doc
Baoxk Nel MarepuanoseaeHue
Pa3znes Ne8 JlernpoBaHHbIE CTANIN U CILIABbI
Tunosoe 3ananue Nel Beibop Matepuaia u yrnpouHsitoiieid oopadboTku aeraneit

MallliH 1 UHCTPYMCHTA

Tumn: /lomamHee 3aganue

Tpynoemkoctb(00beM yacoB): 12

TemaTnka: Pabora Han 3amaHueM MO3BOJMT JIy4llle OPUEHTHPOBATHCS B BBIOOpE crajeit
Pa3IMYHOTrO Ha3HAUYECHUS U OOOCHOBAHHOM OIPEAEICHUH ONTHUMAJIBHBIX PEKUMOB MX TEPMHUECKOMN
00paboTKHu:

1. IIpoBectn aHanu3 yciaoBHM pabOTHI JeTalud WM HHCTpyMeHTa. Mcexonas w3 aroro,
copMyHpoBaTh TPEOOBAHMS, IPEABIBISIEMBIC K MaTEpUAIY.

2. JlaTb XapaKTEepHUCTHKY NpPEaJoKeHHOW cramu: xumuyeckuid coctaB no ['OCTy,
KPUTUYECKHE TOYKHU, LIE€]b BBEJICHUS JIETUPYIOIIUX 3JIEMEHTOB.

3. Ha3naunte n 000CHOBaTh pEXKUMBI TEPMHUYECKOM 00pAOOTKHU ACTAIH UM MHCTPYMEHTA
UId  TOJNy4YeHHs TpeOyeMbIX [0 YCIOBHSIM pPalOOThl CBOMCTB (TeMIepaTypa ayCTEHUTH3aLuy,
OXJIAKIAIONIAst cpesia, TeMIepaTypa OTIyCcKa U T.1.).

4. Onucath MUKPOCTPYKTYPY U TIPUBECTH MEXAHUYECKUE CBOICTBA CTaJld IOCIE
OKOHYATEJIIbHOW TEPMUYECKOI 00pabOTKH.

S. [IpuBectu npyrue mMapku crajeil, U3 KOTOPbIX MOXET ObITb M3rOTOBJIEHA yKa3aHHas
JeTallb WIK HHCTPYMEHT U KPATKO OMHUCATh UX TEPMUYECKYIO 00paboTKy.

Tunosbie BApDHAHTDI:

Bapuanr 1
X0a0BOM BUHT TOKapHOI'O CTaHKA U3rOTOBIJIEH U3 cTtanu 9XBI'.

Bapuaur 2
®pe3bl A4S pe3Ku AepeBO0OPaOOTKH U3roTOBIEHBI U3 ctanu 9XC.

Bapuant 3
JUINHHBINA CTEP)KHEBON MHCTPYMEHT C MOIEPEUHBIM CEYEHHEM 0 35 MM U3rotosieH U3 cranu XBCI'.

Bapuaur 4
OTpe3Hble U pe3b00BBIEC PE3IBI TOKAPHOTO CTAaHKA M CBEPJIa U3TOTOBIEHBI U3 cTanu POMS.

Bapuant S
Pe31pl 00a1pouHbIe MeTamI000padaThIBAIOIIETO CTAHKA U3TOTOBJICHBI U3 cTanu P9.

Bapuaur 6
BrITsKHBIE IITAMITBI TSI XOJIOIHOM 00pa0OTKH IaBJIeHHEM MeTaljia H3rOTOBJIECHbI n3 ctanu XBI'.

Bapuanrt 7
Kpynsble mrammbl ciokHON GopMbl 1715 X0I01HOM 00pabOTKM MeTasia 1aBIeHUEeM U3TOTOBICHBI U3

ctanu X12M.

Bapuant 8
MosoToBbI€ IITaMIIbI )1 ropsiueid 00paboTKK MeTallia 1aBJIeHHUeM U3TOTOBIIEHBI U3 ctanu SXHM.

Bapuant 9
[ITamItel 1uist TOpsTYe BRICAIKN MeTajlla H3TOTOBJICHBI U3 cTtann 3X2B8D.

Bapuant 10
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MOoJI0TOBBIE IITAMITHI JJII TOpsiueid 00pabOTKK MeTasuIa JaBjieHneM U3roToBIeHbl n3 ctamu SXHBC.

Bapuanr 11
[Ipecchopmbl 115 TUTHS O/ AABICHUEM IIBETHBIX CIJIABOB M3TOTOBJICHBI U3 cTaiu 4X5SB2dC.

Bapuaut 12
Jy1st apMUpOBaHUS KEIE300€TOHHBIX KOHCTPYKIMKM MPUMEHEHBI TPYTKH 13 cTanmu 25172C.

Bapuant 13
[Tapuku, poIMKYA U KOJIbIA TOAIIMITHUKOB U3TOTOBJICHBI U3 cTanu 95X18.

Bapuaur 14
Banuk BoasitHOTO Hacoca IBUTaTesi BHYTPEHHETO CrOpaHus U3rOTOBJICH U3 ctanu 12X13.

Bapuanr 15
[TopuiHeBbie MaNbIlbl ABUTATENS] BHYTPEHHETO CrOpaHus U3roToBIeHBI U3 ctanu 12XH3A.

Bapuaur 16
Peccopsl rpy30BBIX aBTOMOOMIIEH N3TOTOBJICHBI U3 cTanu 60C2.

Bapuant 17
KpecroBruHa kap/1aHHOTO Bajla aBTOMOOWJISI U3TOTOBJICHA M3 cTain 15X.

Bapuanr 18
HlecTepHr KOPOOKU CKOPOCTEH METAIIOPEKYIINX CTAHKOB M3roTOBIEeHHI 13 ctanu 40XH.

Bapuant 19
Tpaku ryCeHUYHbIX MallMH U3roToBiIEeHbI U3 ctanu 1101°13J1.

Bapuant 20
Jlomactu ruipoTypOUH U THAPOHACOCOB ANEKTPOCTAHIIMIA U3rOTOBIEHBI U3 cTanu 12X 18HIT.

Bapuanr 21
BrinyckHble Ki1anaHbl aBTOMOOMIIBHBIX ABUTaTeNei n3rotosieHsl u3 cranu 40X9C2.

Bapuaut 22
[IlaTyHbI TPaKTOPHBIX ABUTaTENEeH U3roToBIeHbI U3 cTaiu 40XH2MA.

Bapuant 23
Koub1ia mapukonoimumnauKoB u3rotosieHsl u3 cranu HIX15CT.

Bapuaut 24
Peccopsl 1erkoBoro aBToMoOMIIsI U3TOTOBICHBI U3 cTald SOXT DA.

Bapuaur 25
Tsxeno HarpyKeHHbIE MPY>KHUHbBI OTBETCTBEHHOT'O Ha3HAYEHUS U3roToBiieHbI U3 ctainu 70C3A.

Bapuaur 26
UYepBsk pylieBOro ynpasieHHs] aBTOMOOUIS u3rotosiieH u3 ctamu AC30XM.

Bapuaur 27
Topcuonnsble Banbl ceueHreM a0 100 MM uzrotosnensl u3 cranu 45SXH2M®DA.

Bapuaur 28
Konenuatsie Banbl 1BUrateneil BHyTPEHHETO CrOpaHus U3roToBIEeHbI U3 ctanu 45XH.

Bapuaur 29
3y6uatbie Kojeca KOpoOOK MEpeMEeHbI epeaay aBToMoOuIel n3roroiensl u3 ctanu 18XIT.

Bapuant 30
I'mib3bl HWINHAPOB ABUraTeNIel BHYTPEHHETO CTOPAaHUs N3roToBiIeHb! n3 ctanu 38X2MIOA.

Bapuant 31
ITomyocu 71erkoBBIX aBTOMOOUIIEH N3roToBIEHBI U3 cTanu 45 .

Bapuanr 32
Yepssk npuBoaa cnugoMeTpa n3rotosieH u3 cranu 20XH3A.

Bapuant 33
[lecTtepan kOpoOKHU TIepesad aBTOMOOUMIIS M3roTOBIEHBI U3 ctamu 18XI'T.

Bapuanr 34
KonenuaTsle Basibl ABUraTene BHyTPEHHETO CrOpaHMs U3roToBieHb! u3 ctanu 18X2H4BA.

Bapuanr 35
IIpy>uHBI KPYIHBIX IPECCOB U CTAHKOB U3TOTOBIIEHBI U3 cTanu S0XTA.

BapuanTt 36
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EmkocTu 1 TpyOOIIpOBOIbI, HCIOIBb3YEMbIE B XUMHUUECKON MTPOMBIIIJIEHHOCTH, U3TOTOBJICHBI U3 CTAIN
08X18HI0.

Bapuant 37
[Tapuku, poiHMKy U KOJbIla MOJUTUITHUKOB U3TOTOBICHBI U3 cTaiu 12XH3A.

Bapuant 38
JIMCKY TUTYTOB, JIYIIUIbHUKOB CEJIbCKOXO03SIICTBEHHBIX MAIIMH U3rOTOBJIEHBI U3 cTanu 700",

Bapuant 39
Konsna amamerpom 200...250 MM KpynHOraOapuTHBIX IOAIIMIIHUKOB HW3TOTOBJIEHBI M3 CTald

20X2HA4A.

Bapuanrt 40
3yOuaThie KoJjieca TJaBHOW Tmiepenayd TpaHcMmuccuu aBToMoOWias 3WMJI m3roroBineHbl W3 cTanu

20XH2M.

BapuanTt 41

[unuaapudeckne U KOHWYECKUE 3y0uaThie Kojleca peayKTopa 3aJJHET0 MOCTa TPY30BBIX aBTOMOOMIICH
n3rotoBiieHsl u3 craau 30XI'T.

Bapuant 42

3y6uaroe KoJieco BKIIOUYEHHS MEPETHEr0 MOCTa MOJHOMPUBOAHOTO aBTOMOOMIST Y A3 U3rOTOBIEHO U3
crainu 25XI'M.

Bapuanr 43
Kynaxu mapHupa nepegsero Beayiiero Mocta asromoouneit I'”A3 n3rorosnenst u3 cranu 27XIP.

Bapuant 44
Kapnannbie Baisl aBTOMOOMIIEH U3TOTOBICHBI U3 cTainu 401°2.

Bapuanrt 45
Prryar nepexitoueHus nepeaad aBTOMOOUIISI M3TOTOBJICH U3 CTANN

40XC.

Bapuaurt 46
[Tonyocu Bexgyuux MmoctoB aBromoomiei 31JI uzrorosienst u3 cranu 40XI'TP.

Bapuaurt 47
[TpomMexyTouHas miecTepHs 3aJHET0 X0Ja KOPOOKH MepeMeHbl mepeaad aBTOMOOMIIS U3TOTOBJICHA U3

crtast AC19XTH.

Bapuanrt 48
3yOuaThie KoJieca KOpPOOKM TepeMeHbl Tmiepenad aBromoOwns BA3 M3roroBiaeHsl H3  CTalu

AIT20XTHM.

Bapuant 49
3anopHsble UIJIbl OIUIAaBKOBOM KaMepbl kKapOropaTopa n3rotosyeHs! u3 craau 30X13.

Bapuant 50
Xupypruueckuit FHCTpyMEHT (CKaJIbIenb U Jp.) U3rotoByieH u3 cranu 40X13.
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