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PABOYASA ITPOI'PAMMA JUCHHUIIJINHBI

Pasnennl paGoueii nporpamMmsl

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

Ilepeuenb yueOHO-METOAMUYECKOTO OOECTICUEHHS U1l CAMOCTOSITETIbHOM PaboThI

oOyyaromuxcs M0 AUCLHUIUIUHE.

5. ®oH/ OIICHOYHBIX CPEJICTB JJIs MPOBEACHUS TPOMEKYTOUHON aTTECTAllMK 00YYarOIUXCs MO
JUCLIUILINHE.

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

7. Tlepeuensb pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceT «HTepHeT,
HEOOXOIUMBIX JUIsl OCBOSHMSI 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 JJIsl OCYILECTBICHUS
00pa30BaTENILHOTO MpoLEcca M0 AUCLHUILINHE.

NS

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

[Iporpamma cocraBieHa B cooTBeTcTBUHM ¢ TpeboBanusimu CYOC HUY MAU, pazpaboranHOro Ha
ocrHoe ®I'OC BO mno nanpasnenuto 38.03.02 MenemxkMeHT

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.

HEJX OCBOEHUA TUCHUIJIMHBI. ITIEPEYEHD IVIAHHPYEMBIX
KOMIIETEHIIUU U PE3YJIbTATOB OBYUEHMUSI.

HGJ'IBIO OCBOCHUA AUCHUIIIINHBI MatepuaJIoOBEICHHE SIBIISICTCS JOCTHIKCHUE CIICAYIOIINX PE3YJILTATOB

ocoenusi(PO):
N HIndp Pe3yabTaTt 00yyenust
1 B-16 (OIIK- | Bnagetb OCHOBHBIMH IOJIO)KEHHUSMH, 3aKOHAMHU M METOJAMHU €CTECTBEHHBIX HayK JJIsl pEIICHUS
2) podecCHOHANBHBIX 33/1a4
2 V-18 (OIIK- | YMeTh IPUMEHATH OCHOBHBIC TIOJIOKEHHS, 3aKOHBI i METO/IBI €CTECTBCHHBIX HAYK TIPH PEIICHUN
2) npodeccHOHATLHBIX U HAYYHBIX 33134
3 31 (ATIK1) 3HaTh CYMIHOCTH U (POPMBI MEKIMCHUITIMHAPHOTO I101X0/1a
4 Y2 (AIIK1) YMeTh WCHONB30BaTh HMHCTPYMEHTBI TEOPHH pPEUICHHS W300peTaTeNbCKUX 3a1ad4 B
TI03HABATEJILHOM U PO eCcCHOHATIbHOM AeSTEIBHOCTH;
5 B1 (AIIK1) Bnagers: HaBbIKAMM CHUHTE32 W KOHBEPIe€HLMM 3HAHUM MOIY4YEHHBIX B paMKax pas3In4HbIX
JVCIUIUIMH ITPY PEIICHUH 3a4a4 NPOo(eCCHOHATbHON e TEIbHOCTH

[Tepeuncnennsie PO sBisiI0TCS OCHOBOM /17151 JOPMUPOBAHUS CIASAYIOIIKUX KOMIESTEHIUH

N Mudgp Komnerennus

1 JIK 1 Crioco0eH UCIIONB30BaTh MEXKIUCIMIDTHHAPHBINA MMOIX0 K peIICHHUIO 3a1a4 po(eccHoHaTbHON
JIeSITEIbHOCTH

2 OIIK-2 CriocoOHOCTh TIPEICTaBUTh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUH HAayYHYIO KapTHHY
MHpa Ha OCHOBE 3HAHHsS OCHOBHBIX ITOJIOKEHHH, 3aKOHOB M METOJIOB €CTCCTBEHHBIX HAyK H
MaTeMaTHUKH M HCIONB30BaHUS TIPH PEIICHHW THIIOBBIX 3a7ad MIpOQecCHOHANBHOM
JESITENHHOCTH

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIBHOMU ITPOI'PAMMBI.

JucuuIuimmHa
CHEAYIOIIMX AUCUUILIAH:

MarepuajioBeICHUE

ABIIETCS MPEIUIeCTBYIOIEH U  MOCIeRyromen Uit

N IpenuecTBYONME TUCIUILTNHBI Mocaenywuine JUCHUANITHHBI
3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBI
OOmmas TpyJ0eMKOCTh JUCIUIUIMHBI COCTABISET 3 3aueTHBIX(bIe) eauumi(bl), 108 gaca(oB).
Mopayb Paznen Jexkuuu | IpakTuy. Jlabopar. KCP | CPC Bcero Bcero ¢
3aHATUS padoThI YacoB | 3K3aMeHaMU
u
KyPCOBBIMH
MarepuanoseneH | Beenenue 2 0 0 0 1 3 108
ne ATOMHO-KPHCTAIIIMIECKOE 4 2 4 0 12 22
CTpOEHHUE TBEP/IBIX TEI
Kpucrasm3zanus MeTauioB 2 2 0 0 2 6
Hebopmarus u 2 4 0 0 3 9
PEKpHCTAILTU3ALHUS
JlnarpamMsbl COCTOSTHUS 6 4 0 0 10 20
METAIUTHIECKHX CUCTEM
Kene3zo u ero craBb 2 2 0 0 5 9
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OCHOBBI TEXHOJIOTUU 6 0 4 0 4 14
TEPMHYICCKON U XUMHKO-
TEPMHIECKOI 00pabOTKH
cTanu
JlernpoBaHHBIE CTANN 1 2 0 0 0 17 19
CILIaBbI
IIBeTHBIC METAILIBI U 2 0 0 0 4 6
CILTaBBI
Bcero 28 14 8 0 58 108 108

3.1.Conep:xkaHue (IUIAKTHKA) TUCHHIIHHBI
B pazoene npueooumcs nonnwiil nepeuerb OUOAKMuUYecKux eOuHUY, NOOIEHCAUUX YCEOEHUIO NPU U3YUeHUU

OaHHOU OUCYUNTUHDL.
- 1. MarepuanoBeneHue
- 2. Metannmuueckue MaTepHabl
- 3. HayuHo-TexHuueCcKuii nmporpecc
- 4. ATOMHO-KPUCTAJUIMYECKOE CTPOCHUE
- 5. Kpucramnorpadus
- 6. JledexThl kprcTaLIIOB
- 7. Kpucramnmm3zanuys
- 8. Citutok
- 9. lennput
- 10. dedopmarus
- 11. Pexpucrammmsanus
- 12. Xpy1ikoe u BsI3KOE pa3pylieHue
- 13. Mexanuyeckue CBOWCTBa
- 14. JlnarpamMma cocTOSIHUS
- 15. IlpaBusio ¢a3
- 16. IlpaBuiio oTpe3koB
- 17. InarpaMMma xese30 — yriepos
- 18. Yrnepoaucreie cranu
- 19. Yyryn
- 20. Tepmuueckast 06paboTka
- 21. Bugp! Tepmudeckoit 00paboTku
- 22. [loBepXHOCTHOE YIIPOUHEHHE

- 23. JlerupoBaHHBIE CTAIM U CIUIABBI
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- 24. KOHCTPYKIIMOHHBIE CTAJIN

- 25. 'HCcTpyMEHTaIbHBIE CTAIH

- 26. KapocToiikue 1 xapornpoyHble CTAIH U CILIaBbI

- 27. Koppo3uoHHOCTOMKHE (HEP)KaBEIOIIUE) CTATN U CILIABBI

- 28. I3HOCOCTONKHE CTAJIN U CILIABbI

- 29. I{BeTHBIC METAILIBI U CILIABBI

-30. CACu CAII

3.2.Jlexkuun

Paznen
JUCIHMILIMHDBI

Oo0bem,
qacoB

Tema Jexuuu

JAnpakr.
eTMHUIbI

1.1.BBenenue

Beenenue

1,2,3

1.2.AToMHO-
KpUCTAIITNYECKOe
CTpPOEHHUE TBEPIBIX
Tel

Crpykrypa MatepuanoB. OOIue CBEACHUS O MeTajliax

4,5,6

1.3.Kpucrammmzanus
METaJIIOB

Kpncmnnmauml METAJUIOB U CTPOCHUEC METAJIJIMYCCKOTO
CJINTKa

7,89

1.4. Tepopmartust u
pEeKpUCTAILIIN3AIHMS

MexaHu3M U 0COOCHHOCTH ITUTACTHYECKOTO 1e(hOPMUPOBAHUS.
Pexpucraiin3ainoHHble TPOIECCH

10, 11, 12,
13

1.5./lnarpamMmsl
COCTOSTHHS
METaJUTHYECKUX
CHCTEM

I[I/IanaMMLI COCTOSAHHA MCTAJITIMYCCKUX CUCTEM

14, 15, 16

1.6.Kene3o u ero
CIUIaBBI

KenezoyriepoaucTsie craBbl. JJnarpaMma coCTOSTHHS
CHCTEMBI JKeJIe30 — yIIaepo. YTaepoaucTeie cTanu. YyryH

17,18, 19

1.7.0cHoBBI
TEXHOJIOTHH
TEPMUYECKOU U
XUMHKO-
TEPMUUECKON
00paboTku cTanu

Tepmudeckas 00paboTKa cTanmm

20, 21, 22

1.7.0cHoBBI
TEXHOJIOTHH
TEePMHUUYECKON U
XUMUKO-
TepMUUYECKOU
00paboTku cTanu

OCHOBHBIE BU/IbI TEPMUYECKOIT 00pabOTKH CTAIH

20, 21, 22

1.7.0cHOBBI
TEXHOJIOTUH
TEPMUYECKOU U
XUMHKO-
TEPMHUUECKON
00paboTKH cTanu

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

20, 21, 22

10

1.8.JlerupoBaHHbIe
CTaJli U CILJIaBbl

JlernpoBanHsbIe cTany U ciuiaBsl. Kiaccudukarms u
MapKHpOBKa JETUPOBAHHBIX cTanel. Komno3unuonHsle
MaTepHaJIbl

23, 24, 25,
26, 27, 28

11

1.9.11seTHbIC
METaJIJIbl M CILJIABBI

LBetHble MeTasuibl U ciuiaBbl. [lopomkoBbie matepuaiisl CACht
u CAIler

29,30

Hroro:

28

3.3.Conep:xaHue JIeKIUH.

1.1.1. Beenenue (A3: 2, CPC: 1)
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Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumm: Jlekuus

Onucanue: Merajuinueckue MaTepuasibl Kak (DyHIAMEHT LMBHIM3AUUH. BiusHue HOBEHUIIMX
JOCTIKEHUI HAyYHO-TEXHHUYECKOTO IMPOrpecca Ha pa3iMyHble OTpacid MeTautyprud. TpeOoBaHus K
KauecTBY M paclIMpeHue copTaMeHTa uszenuil. [IporpeccuBHble MeTOAbI NOJMydeHUs UM 00pabOTKU

MCTaJIJIOB.

1.2.1. Ctpykrypa marepuasioB. O0mue cBegenus o merasuiax (A3: 4, CPC: 1)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranm3anmu: JIekius

Onucanme: CTpykTypa MaTepuaioB. AToM. XuUMHUYECKas CBsA3b. Moiiekyia. Pa3oBoe COCTOSHUE
BemiectBa. ['a3 u >kuakocte. TBepmoe Temo. [ledektbl B kpuctamiax. MoJenupoBaHUE CTPYKTYPbI

MaTepuasoB.

OOmme ceneHust o Merauax. Merawibl. Kiaccudukanus merauioB. Kpucrammmueckoe cTpoeHue
MetayuioB. CTpOSHHE M CBOWCTBA YMCTBIX METAJUIOB. DJIeMEHTHI Kpucramwiorpadun. Kpucrammmueckue
pEIIETKH MeTauioB. PeanbHoe CTpoeHHE METaUTMYeCKMX KpHCTaUIoB (JledekTsl cTpoeHHs peabHBIX
KPUCTAJIOB). AHU30TPOIUSI CBOMCTB KpUCTAJUIOB. MeTO/bl U3y4YeHHs CTPOeHUs] MeTaiioB. OCHOBHBIE

CBOMCTBa METAJUIOB U CIIaBoB. uddysus.

1.3.1. Kpucranauzauus MeTalIoB U CTPOeHUe MeTa/liimdeckoro cautka (A3: 2, CPC: 1)
Tun gexnmun: MHPopManoHHas JIEKIHs
®opma opranmsaumu: JIekus

Omucanne: Kpucrammsanuss MeTaUIOB M CTPOCHUE METAJUIMYECKOro ciuTka. IlepuuHas
KpUCTAJUIM3alMsl METAUIOB. TpH COCTOSHMS  BEIECTBA. JHEPreTUYECKUE YCIOBUS  IIpolecca
KpUcTa/UIM3alMi. MexaHuszM mporecca Kpucrawmzauun. dopma KpucCTaIMYECKUX 00pa3oBaHUM
(Jdennputhbie kpuctaibl). CTpoeHHE MeTaUIM4ecKoro ciuTka. [IpeBpaiieHus B TBEPIOM COCTOSHHH.

HOJ’II/IMOp(l)I/ISM. MarsuTHbIe IIPEBpaIICHU. 3akainka u3 KHUAKOro COCTOSHUA. AMOp(l)HOC COCTOsIHHC.

1.4.1. MexaHu3mM H OCOOEHHOCTH IUIACTHYECKOro aedopMupoBanus. PekpHuCTALIN3AlHOHHBbIE
npoueccel (A3: 2, CPC: 1)

Tun gexnmun: MHPOpMamoHHas JIEKIHs
®opma opranusaumm: Jlekums
Onucanue: MexaHusm 1 0COOEHHOCTH TUIACTUYECKOT0 Ae(hOPMUPOBAHHSL.

MexaHu3M IUIacCTUYECKOTo JeopMUpoBaHus. MexanusMm jaedopMaliid MOHO-H MOJMKPUCTATUINYECKOTO
Tena. Yrpyras u mactTudeckas aehopmarys. Xpynkoe U Bsi3koe paspylieHne. GakTopbl, ONpeaesionme
XapakTep paspylieHus. VcnbITaHus MeXaHM4YecKMX CBOMCTB. McmblTaHus nonroBeyHocTH. OleHka

KOHCTPYKIIMOHHOM TPOYHOCTH METOJaMU MEXaHUKH paspyuieHus. (OCOOEHHOCTH HCHBITaHUN
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MEXaHMYECKUX CBOWCTB MpU HHM3KMX Temmeparypax. CrenuainbHble METOIbl  UCIBITaHHMA.

Hepaspymatoriye MeTosl KOHTPOJISL.

BnusiHue HarpeBa Ha CTpoeHHME M CBOMCTBAa JAe(OpMHpPOBAHHOTO MeTauia (PEeKpUCTAIUIM3AIMOHKBIC

niporiecchl). Haxuten. Boszppat. Pekpucrammu3zarust. CBepXIIacCTUMHOCTb.

1.5.1. IlmarpaMMbl cOCTOSIHMS MeTallIn4ecKux cucreM (A3: 6, CPC: 1)
Tun nekuun: MadopMarmonHas JEKIus
®opma opranm3anmu: JIekius

Omnucanue: [Inarpamma coctosaus. [IpaBuno ¢a3. O0mue 3aMedanusi O MOCTPOCHUH THarpaMm
COCTOSIHMSL. OKCHEPUMEHTAJIBHOE IOCTPOCHHME AuarpamMM. Jluarpamma coCTOsIHHS Uil CIUIABOB,
00pa3yoImMx MeXaHMYeCKUe CMeCH M3 YUCThIX KoMIoHeHTOB (I pona). IlpaBuno orpeskos. Juarpamma
COCTOSIHMSL JJIsl CIUIABOB C HEOrPAaHMYEHHOM pacTBOPUMOCTBIO B TBepaoM coctosHuu (Il pona).
JlnarpaMma coCTOSIHUS JUIsl CIJIAaBOB C OPaHUYEHHON PacTBOPUMOCTHIO B TBepAoM coctostauu (111 poxna).
Jlnarpamma cocTOSIHUS AJISl CIUIaBOB, oOpasyrommx xumuueckue coenuHenust (IV poma). marpamma
COCTOSIHUS JUIsl CIUIABOB, HCHBITHIBAIOIIMX IMOMUMOp(dHBIe MpeBpaiieHus. Kpucraammszaius CIuiaBoB B
HEpaBHOBECHBIX ycloBUAX. CuCTeMBI € TpeMsi KOMIIOHEHTaMH. YIPOILEHHbIE METOAbl H3y4YEeHHUs

MHOT'OKOMITOHEHTHBIX chucTeM. CBS3b MCKIY CBOMCTBAMH CIUIABOB M TUIIOM AuarpaMMbl COCTOSAHUA.

1.6.1. 7Kese3zoyriepoaucrbie cIuiaBbl. Jlmarpamma COCTOSIHHSI CHCTEMBbI JKeJie30 — YIUIEpOA.

Yraepoaucroie craau. Yyryn (A3: 2, CPC: 1)
Tun nexumn: Nudopmarrionsas nexys
®opma opranusanmu: Jlexuus
Omnucanue: /lpnarpamMmma cOCTOSIHUSI CUCTEMBI JKeNe30 — yriiepoa. KoMroHeHTh! 1 (a3bl B CrjiaBax

JKeJie3a € yriepoaoMm. I[HarpaMMa COCTOAHHA CUCTCMBI XKECJIC30 - HCMCHTUT (MeTaCTa6I/IJ'H:>HOe COCTOSIHI/IC).

JlnarpamMmMa COCTOSIHUSI CUCTEMBI JKene30 - rpaduT (cTabuIbHOE COCTOSIHUE).

VYraepoaucteie cramu. OOmias xapakTepucTuKa. BnusiHue yriepoja Ha cBoiicTBa crand. BrusiHue
MIOCTOSIHHBIX TIpUMecel Ha cBoiicTBa crtanu. CTajdb pa3lUYHbBIX CIIOCOOOB MPOW3BOJACTBA. UHCTasi CTalb.
VYriepoaucras cranb OOIIEr0 Ha3HA4YeHMs. YTJIEPOAUCTbIE KayeCTBEHHBbIE CTald. YTJIEPOJIUCThIE
WHCTpYMEHTaJIbHBIe CcTanu. HaraproBanHas ctams. JlucroBas cramb i XOJIOAHOM IITAMITOBKH.

O6pa6aTLIBaeMOCTB PE3aHuCM. ABTOMAaTHBIC CTAIIH.

Uyryn. Ilpouecc rpadputuzaumu. Crpykrypa uyryHa. @opmsl rpaduta. CTpyKTypa U CBOWCTBA UyryHa.
ITpumecu B uyryne. Cepslif 1 Oenblii uyryHbl. Bricokonpounslii uyryH. KoBkuii uyryH. JlernpoBanHbie

YyTyHBI.

1.7.1. Tepmuyeckas odpadorka cranu (A3: 2, CPC: 1)
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Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumm: Jlekuus

Onucanue: [Tonstue o tepmuyeckorr 06padoTke. Bunpl Tepmuueckorr 06paboTku. [IpuHImITB!

TepMHUUECKOi 00paboTKu. JluarpaMMa cOCTOSIHUSL.

IIpeBpamenus B craysax. [IpeBpamienus B cranu npu Harpese. [IpeBpaienus B CTany IpyU OXJIAXKACHUU.
IpeBparnenus B 3aKajeHHOM crainu npu HarpeBe. OOpa3oBaHue aycTeHUTa. PocT aycTeHHTHOro 3epHa.

Pacniag ayctenuTa. MapreHcuTHOe nipeBpatiienue. beiiHuTHOe mpeBpalieHue.

1.7.2. OcHoBHbBIe BHABI TepMHuYeckoii 00padoTku ctamm (A3: 2, CPC: 1)
Tun nekuun: MadopMarmoHHas JeKIus
®opma opranm3anmu: JIekius

Omucanue: Omxur u  HopMmamm3amus. Omxur [ poma. Omxur I poma (dazosas

MEPEKPUCTAIITU3ALINSA ).

3akanka. Beibop temmeparypsl 3akanku. OOpaboTKa XOJOJ0M. 3aKalMBaeMOCTh W MPOKATNBAEMOCTb.

Buytpennue HanpspkeHus. JeeKTsl 3aKaKH.
Ortryck u ctapeHue.
VYcnoBus HarpeBa U OXJIaXK/I€HHs IPU TEPMUYECKON 00paboTKe.

Bnusaue TepMHHGCKOﬁ O6pa6OTKI/I Ha MEXaHWYECKHE CBOMCTBA CTaJIM.

1.7.3. [loBepXHOCTHOE YIIPOUHEHHE CTATbHBIX u3aeauii (A3: 2, CPC: 1)
Tun gexnmun: MHpopManmoHHas JIEKIHst
®opma opranmsaumu: JIekus

Onucanmue: anqueHHe IMOBEPXHOCTH MCTOAOM ILIACTUYCCKOI'O ,ZLe(I)OpMI/IpOBaHI/Iﬂ. MeTtonpl

MCEXaHUYCCKOI'O YIIPOUHCHU S ITOBECPXHOCTHU. TepMOMeXaHI/I‘ICCKaH o6pa60TI<a
HOBerHOCTHa}I 3aKaJiKa. O6H_[I/Ie MOJIOKEHM. BRICOKOYaCTOTHAS 3aKalIKa.

XuMmuKo-TepMudeckas ob6paboTtka cramu. OOmas XapakTepUCTUKA IPOIECCOB XMUMHUKO-TEPMHUYECKOMN
obpabotku cramu. llemenrtanms cramu.  AsotupoBanue. Hwurtpornementauus. I{uanupoBanwue.
BbopupoBanue. CunurmpoBanue. [{uddy3nonHoe HachlleHHe MeTaiaMd. BBICOKOIHEepreTuyeckue

METO/Tbl XHMHUYECKOTO MOAN(DHUIINPOBAHHSI.
JlazepHast TepMuyeckas 00paboTKa.

JlazepHast xummKo-TepMuueckas oopadotka (JIXTO).

1.8.1. JlernpoBanHbie ctaau U ciiaBbl. Kilaccupukanusi ¥ MapKupoOBKa JIETHPOBAHHBIX CTAJICH.

Komno3uuuonnsie matepuaisi (A3: 2, CPC: 1)
Tun gexnmun: MHpopMamoHHas JIeKIHst

®opma opranusaumm: Jlekuus
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Onucanue: JlerupoBaHHbIE CTATH U CIUIAaBBL. BriwstHMe erupyromux snemenToB. Kiaccudukarus
npuMmeceli. BiusiHue 31eMeHToB Ha nonuMopdu3M kenesza. PacripeneneHue JerupyommMX IEMEHTOB B
cray. BimsHue nerupyrommx snemMeHToB Ha ¢epput. KapOumHas ¢aza B JIErHpOBaHHBIX CTaJIsX.

Bausane JICTUPYIOIUX 3JICMCHTOB Ha IMPCBPAICHHA B CTAJIN.

Knaccudukanmss u MapkupoBKa JETHPOBAaHHBIX craned. Kiaccudukamys IerUpOBaHHBIX —CTaJICH.

MapkupoBKa JIETUPOBAaHHBIX CTAJICH.

KoHcTpykimonHble cranu. MeXxaHM4yecKue CBOKMCTBA CTAllM, BIMSIHUE CTPYKTYPbl M JIETUPYIOLIUX
aneMeHTOB. TepMudeckas 0OpaboTKa KOHCTPYKIIMOHHBIX craned. LlemMeHTyemblie (HU3KOYTIePOAUCTHIC)
cTaiy. Ymydiaemble (CpenHeyriaepoAucThie) cTainu. Bricokorpounsie cramu. CBapuBaeMOCTh CTalH.
CrpourenbHas cranb. ApMatypHas ctaib. [Ipyxunnas cranp. [lapukonoamunaukoBas ctaib. JledeKkTb

JIETUPOBAHHBIX CTAJICH.

Wucrtpymenrtanpible  cramd. OOume  mnonoxkeHus.  MHCTpyMmMeHTalnbHblE  CTald — [MOHMKEHHOU
MPOKATUBAEMOCTU. MHCTpyMEHTaIbHBIE CTATd TOBBIIICHHON MPOKAIMBAEMOCTH (JIETUPOBAHHBIE

MHCTpYMEHTaJIbHbIE CTaJIM). beicTpopexyiuue cramu
[IItamnoBele ctasm. TBepabIe CIUIABBI.

JKapocroiikue u kapompouHble cTald W ciulaBbl.  JKapocTtodikocTh. JKapocToiikue — CruiaBbl.
XKaponpounocts. OnieHKa KaporpOYHbIX CBOMCTB. BiMsHUE CTPYKTYpBl M COCTaBa Ha KapOMPOYHOCTH.
Knaccudukanust kaponpodyHbIX MarepuayioB. [lepiuTHBIE W MapTEHCUTHBIC JKApOIPOYHBIC CTAJIH.

AyCTeHHTHLIe JKapOoIpOYHbIC CTAJIN. HuxkeneBble 1 KOOAIETOBBIE JKapOIIpOYHBIC CILIABBI.

KopposuonHocroiikue (HepikaBeroliye) CTald M CIUIaBbl. XPOMUCTBIE HEP)KABEIOIIME — CTalH.
XpoMOHUKENEBBIE Hepxkaperonme crand. Kucnorocroiikue cramu u ciuiasbl. Kpuorensele cramu u

CIL'IaBbI.

N3HococTolikue cTanu 51 CIUIaBBL M3HOCOCTOMKOCTS. I'pacdutnzupoBanHas CTaJlb.

BBICOKOMapFaHI_IOBI/ICTaH cranb. HammaBounsie MaTepHuabl.

KOMHO3I/H_[I/IOHHLIG MaTepHabl.

1.9.1. IIBeTHBIEe MeTa/LIBI M ciiaBbl. [TopomkoBbie MaTepuasibl CACeh1 u CAllsbl (A3: 2, CPC: 4)
Tun nexumn: Nadopmarrionsas nexiys
®opma opranmsaumu: JIekus

Onucanune: AmoMuHUI U ero cruiaBbl. CBOWCTBA aFOMUHUS M KIacCU(UKAIUS €ro CILIaBOB.
Hedhopmupyemsie cruiaBel. JluteiiHble criaBbl. [loAMMMHUKOBBIE CTUTaBbl. MapKUpOBKa aFOMUHHEBBIX
CIUIABOB.

Mens u ee cmmaBbl. CBoiicTBa Meau U KiaccHHKaIMs MEOHBIX CriaBoB. JlatyHu. BpoH3bL
AHTH(DPHUKIIMOHHBIE CIIJIABbI, PUIIOH, JISTKOTIABKUE CIUIABHI.

Marnwuii u ero crutaBel. OCHOBHBIE CBOMCTBa MarHus. Knmaccudukamms ¥ XapaKTepUCTHKA MarHHEBBIX
caBoB.  Jlepopmupyemble MarHueBble CIUIaBbl. JIWTeiiHbIe MarHueBble CIUIaBbl. [IpuMeHeHHe

MAar"dueBbBIX CIIJIaBOB.

bepuinuii u ero criaBel. OcHOBHBIE cBoicTBa Oepuuus. CritaBbl 6epuinus. [Ipumenenue 6eprnius.
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Tutan u ero cmiaBbl. OCHOBHBIE CBOWMCTBa TUTaHA. Da30BbIC MPEBPAILCHUS B TUTAHOBBIX CIUIABAX.

HpOMI)II_HJ'IeHHI)Ie THUTAHOBBIC CIIJIaBbI. HpI/IMeHeHI/Ie THUTaHa " €ro CIIJIaBOB.

[Topomkossie Matepuaiibl CACe1 u CAllbI.

3.4.IlpakTuyeckue 3aHATHS

Ne Paszgen OobeM, Junpakr.
Tema npakTHYeCKOro 3aHITHS
/0 | JMHCHUIIMHBI JacoB €IMHHIIbI
1.2.AtomHO- 4,5,6
1 KPHUCTAJUTUUECK 2 WumunupoBaHue KpUCTAUIOrpadHIECKUX IIIOCKOCTEH 1
0€ CTPOEHHE HaIpaBJICHUI
TBEPABIX Tel
1.3 Kpucrammms . 7,8,9
2 2 Kpucrammmzamms coneit MeTamuioB
aIys METaJUIOB
1.4. Jedpopmaru 10, 11, 12,
T Hcnpitanne MeTamios Ha pacTspkenue. Onpenenenue 13
3 2 XapaKTEePUCTHK IPOYHOCTH U IITACTHIHOCTH B COOTBETCTBHH C
pekpucTalisan TOCT 1497-84
ust
1.4. Jedpopmaru 10, 11, 12,
T Mertob! onpesiesieHre TBEPJOCTH METAJUIOB U CIIIIaBOB. 13
4 2 Hcnertanns Ha TBepAOCTh N0 PokBemty. McnsiTanns Ha TBEPAOCTh
peKpHCTaIUIN3Aall
1o bpunenio
ust
1.5. AnarpamMmbl 14, 15, 16
COCTOSTHHS
5 4 JlarpaMMBbl COCTOSHUS
METAUTHYECKUX
CHCTEM
1.6.Kene3o u 17,18, 19
6 2 Wzyuenune quarpammsl cocrosiaust Fe-Fe3C T
€ro CIUIaBhI
Hroro: 14

3.5.Conep:kaHue NpaKTHYECKUX 3aAHATHIH
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1.2.1. UnqunupoBaHue KpucTasiorpadpuueckux njiockocreil u HanpasJjenuii (A3: 2, CPC: 1)
®opma opranmsaumu: [Ipakrrnueckoe 3aHsTHE

Omucanue: MuauippoBane KpuctauiorpaduuecKux MmIOCKOCTeH U HarpaBlIeHUH B
COOTBETCTBUM C 3aJIJaHUEM.

1.3.1. Kpucranauzauus coseii meraaios (A3: 2, CPC: 1)
®opma opranuszanuu: [Ipaktudeckoe 3aHsaTue

Onucanne: V3yuenne o0nmx 3aKOHOMEPHOCTEH IpoLiecca KPUCTAILTH3AUHI METAIUIOB U
METAUTMYECKHX CIUIABOB Ha IPUMEpE MpoLiecca KPUCTAILUIM3AINH COJIeH U3 paCTBOPOB KaK MOJIEIN
KPUCTAUTU3AIMI METAJLIOB.

1.4.1. UcnibITaHKe METAJJIOB HA pacTsikeHue. OnpeneieHne XapakTePUCTUK MPOYHOCTH U
mwiactTuuHocT B coorBeTcTBHU ¢ 'OCT 1497-84 (A3: 2, CPC: 1)

®opma opranmsaumu: [Ipakrruyeckoe 3aHsTHE

Omnucanue: V3zyueHue nporecca pacTshKeHUsl MeTauTueckoro oopasua. OnpeaeneHne OCHOBHBIX
MEXaHMYECKHUX XapaKTePUCTHK MaTepraina. O3HaKOMIICHHE ¢ HCTbITaTenbHOM Mammaoi FP-100.

1.4.2. MeToabl onpe/iesieHie TBEPIOCTH METAJUIOB H CIJIABOB. UcNbITAHUA HA TBEPAOCTD MO
PoxBenny. UcnbiTanusi Ha TBepaocTh o bpunemmo (A3: 2, CPC: 1)

®opma opranmsanuu: [ [pakrrnyeckoe 3aHsTHE

Onucanue: M3y4nTh OCHOBHbIE CIIOCOOBI H3MEPEHNUS TBEPIOCTH METAJUIOB U CILJIABOB U
MPUOOPECTH MPAKTUUECKUE HABBIKH PAOOTHI C TBEPIOMEPAMH.

1.5.1. Ilmarpammbl coctosinms (A3: 4, CPC: 1)
®opma opranmsaumu: [Ipakrnueckoe 3ansTre
Onucanne:
JlarpaMMBbl COCTOSIHHSL CUCTEM C HEOTPAaHUYEHHON PACTBOPUMOCTBIO B JKUIAKOM U TBEPIOM COCTOSTHHH.
JlarpaMMbl COCTOSIHUASL CUCTEM C OBTEKTHUECKUM PAaBHOBECHEM.
JlarpaMMBbl COCTOSIHHSL CUCTEM C IEPUTEKTUYECKUM PABHOBECHEM.
JlarpaMMsbl COCTOSIHASL CUCTEM C XMMHUYECKUMU COETMHEHHUSMH.

JlnarpamMMbl COCTOSTHHS C TOTMMOP(HBIMU ITPEBPALLICHUSMHU.

1.6.1. U3yuenue auarpammsl coctosinusi Fe-Fe3C (A3: 2, CPC: 4)
®opma opranmsaumu: [Ipakrnueckoe 3aHsaTHE

Omucanue: M3yunth MUKPOCTPYKTYPBI CTajIel 1 OEJIbIX YyTYHOB € pa3IMYHbIM COAEPKaHUEM
yIJIEpO/ia U TI0Ka3aTh B3aUMOCBs3b Juarpammbl coctosiHus Fe-Fe3C co cTpyKTypoii CIIaBoB ¢
Pa3IMYHBIM CONEPKAHUEM YTTIEPOAA.

1. 3apucoBarh auarpammy coctostaus Fe-Fe3C. O6o3HaunTh Ha Hel (ha30BbIEe M CTPYKTYPHBIE OOJIACTH.

2. I3y4nTh ¥ 3apUCOBATh C YKa3aHUEM ONTUYECKOTO YBEIIMICHUS CTPYKTYPY TEXHHIESCKOTO XKelesa,
cranei ¢ cogepxkanuem yraepoaa 0,2 %, 0,4 %, 0,6 %, 0,8 %, 1,2 % 1 109BTEKTUYECKOTO,
OBTCKTHUYCCKOI'O 1 3aBTCKTHUYCCKOT' O '—IYT'YHOB.

3. Hanectn purypatvuBHbIC JIMHUY 3TUX CIUIAaBOB Ha quarpammy coctosiaust Fe-Fe3C.
4. 3aprcoBaTh KpUBBIEC OXJIAKICHUS 3THUX CILJIABOB.

5. OnpenenuTh ¢ HOMOUIbIO MTPaBUIIa OTPE3KOB KOJIMYECTBO CTPYKTYPHBIX COCTABISIOMINX MPU
KOMHATHOH TEMIIEpaType AJIsl N3yUYEHHBIX CTaJIEH U UyTyHOB.
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6. CocTaBUTh OTUYET, B KOTOPOM BBITIOJTHEHBI ITyHKTHI 1-5.

3.6.J1aGopaTopHbie padoThI

Ne Paznen HaumenoBanue nagoparopHoii O0bem, JAupakr.
n/n | AMCHUILIMHBI padoThI 4acoB eTMHUIbI
1.2.AToMHO- 4,5,6
1 Kpuctauuuec | Makpo- U MEKPOCTPYKTYPHBIH aHAITN3 4
KOC CTPOCHHEC | METAJUTMYCCKUX CILJIABOB
TBEPJIBIX TEJ
1.7.0cHOBBI 20, 21, 22
TEXHOJIOTHU
TEPMITICCKOH Tepmuueckast 06paboTka
2 1 XUMHKO- . 4
. | yrmepommcTrIx crameit
TEPMUIECKOI
00paboTkn
cTam
HUroro: 8

3.7.Conep:xanue J1a00paTOPHBIX padoT
1.2.1. Makpo- 1 MUKPOCTPYKTYPHBIii aHAJIU3 MeTaJIn4ecKuXx ciiiaBoB (A3: 4, CPC: 2)
®opma opranuzanuu: JlaboparopHas padora
IIpukpennennbie Ppaiiabl: Makpo- 1 MUKPOCTPYKTYPHBIN aHATN3 METAJUIMYECKUX CITaBoB.doc

Onucanue: OCBOUTh METO/Ibl MAKPOCKOIMYECKOT0 X MUKPOCKOITMYECKOT0 aHaJIn3a MpU
M3y4YEeHUH MaKpO- © MUKPOCTPYKTYpbl. OCBOHTH pabOTy Ha METAIUIOTpaHIECKOM MUKPOCKOTIE.

1.7.1. Tepmuueckasi 00padoTka yriepoaucTbix cradneii (A3: 4, CPC: 1)
®opma opranuszanuu: Jlaboparopuas padora
Ipuxpeniennble aiabi: Tepmudeckas 00padoTKa yriepoaucThIX cTaneil.doc

Omucanue: M3yueHue BIusiHUS TEMIEpaTypbl HArpeBa, CKOPOCTU OXJIAXKACHUS [IPU 3aKAJIKE U
TEMIIEPATYPHO-BPEMEHHBIX PEXKUMOB OTITyCKa Ha TBEPOCTh 3aKAJIEHHBIX YIIIEPOIUCTBIX CTaJIEH,
O3HAaKOMJICHHE C Pa3IMYHbIMU BUJIaMH TEPMUUYECKON 00pabOTKH - HOpMalTU3alye, 3aKallkoi U OTITyCKOM
YIJIEPOIUCTBIX CTaJIEH, ONIPEAETICHNE ONTUMATIBHOM TEMIIEPATYPhI 3aKATIKH yriepoanucTsix craneit CT45 u
V12

3.8.KourtpoJs camocrosiTesibHOi padoTsl (KCP)

Ne Paznen Oo0bem, Tema KCP
n/n JUCIHIIMHBI 4aCcoB
Hroro:
3.9.Conep:xxkanue KCP

3.10.KypcoBbie pagoThl ¥ MPOEKTHI MO AUCHHUILIHHE

3.11.ITpoMeskyTOYHAST ATTECTAMSA
1.

Ipuxpeniennble gaiabl: 3ayer (4 cemectp).doc
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C.C. IIumeHoOB,

4. HHEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA 1JI51
CAMOCTOSITEJBHOM PABOTBI OB YUAIOIIMXCS IO JUCHUILINHE

II.LA. Hecrepos.

HNuauuupoBanve KpucTALIOrpaduyecKux IUIOCKOCTelH u

HanpasJienuii. M., MATH, 2014 r.

C.C. [Tumenos, I1.A. Hecrepos. Ilnarpammsl coctossaus. M., MATH, 2014 r.

C.C. IlumeHnos, I1.A. Hecrepos. Bbi0op MaTepuaJia n ynpouHsionieii 00padoTku aeraseil MalluH U
uHcTpymenta. M., MATH, 2014 r.

1. OcHOBHas U 1OTIOJTHUTEINbHAS JIUTEPATYPA 110 JUCLUILINHE

2. Pecypcbl nH(OpMalIMOHHO-TEJIEKOMMYHHKAIIMOHHON ceTH «HTepHeT.

3. Pecypchl HayuHO-TexHHUYEeCKO# Onbnmoreku MAU.

4. InopmainioHHbIe CTEH b KaeIphl.

BOHpOCBI JUISL CaMOCTOSTEIIbHOM pa6OTbI 110 TCMaM:

CTPOCHUC TBEPAbIX TCJI

Ne .
uln Pa3nen aucuuniInHbI Bonpoch 1151 caMocTOATEIBLHOM padoThI
1 Baenenne HazoBuTe BeliecTBa, He ABJSIONIMECs, HAa Bar B3risa, MaTepruaiaMy.
2 Bresientie [IpemMeToM KakMX €CTECTBCHHBIX HAYK SIBIICTCS U3yUEHUE B3aHMOCBSI3H CTPYKTYPHI H
CBOWCTB BelecTs?
3 Bresientie [IpuBenuTe IpUMEPHI 3aBUCUMOCTH CTPYKTYPHI HIIH CBOMCTB MaTepHaIoB OT
TEXHOJIOTHH UX TOJTYYCHHUSI.
4 Bresientie HazoBute 00macTu TeXHUKH, T/Ie HEOOXOIMMBI MaTepHAIIBI, COXPAHSIONIAE TIPOYHOCTD
TIPH BBICOKUX TEMIIEPATypax.
5 Boeere Kakwne matepuaisl, Ho Bamemy MHEHUIO, OTIPEICIISIFOT COBPEMEHHBIA YPOBEHb TEXHUKH
U nouemy?
6 Boeere Kakwue cBenenus monanoosatces Bam, aTo0ObI mogoOpats MaTepHual st KOHKPETHOTO
TEXHUYECKOTO M3IENHs?
7 Boeere [IpuBeauTe IPUMEPHI PEICHUS CPEACTBAMHI MaTepHUAIOBEICHHS TPOOIIEM MOBHIIIICHUS
paboTOCIOCOOHOCTH MAITHH.
ATOMHO- Kakyto na(pOpMAaImio o CTpykType MaTepralia MOXHO IOJTyYUTh, U3ydast
8 KPHUCTaJUTHIECKOE Y P PYKTYP P y » M3y
SHEPTeTUYCCKUE CIIEKTPHI €T0 U3ITyICHU?
CTPOCHHUE TBEPJBIX TEI
AToMHO-
SBnsieTcst mu Gpa3oBBIM MIEPEXOA0M BO3HUKHOBEHHE B KEPAMUKE CBEPXIPOBO/ISIIETO
9 KPHUCTAJTHIECKOE
COCTOSTHUSA?
CTPOEHHUE TBEPJBIX TEI
ATOMHO- YBeNUUUTCS WM YMEHBIIUTCS 3HaueHne sHepruu [ ub0ca, ecnu B Marepuaiie
10 KpUCTAITUIECKOE oOpasyeTcs HOBast (ha3a MPESIKHEIO XUMHUYECKOTO COCTaBa, HO ¢ 0oJiee IOTHOM
CTPOEHUE TBEPJBIX T€N | ymakoBKOi?
AToMHO-
HazoBure TexHOJIIOTHYECKHE TIPOIECCH TIOTYUEHHUSI MATEPUAJIOB, KOTOPbIE OCHOBaHBI Ha
11 KPUCTAJJINYECKOE N
HCTOJIb30BAHUY TTOBEPXHOCTHBIX SIBJICHHM.
CTPOCHHUE TBEPBIX TEI
AToMHO-
12 KPHUCTaJUTHIECKOE B 4yeM cXoACTBO U paznnyue KPUCTAUTUYCCKUX MATEPHAIOB U )KUIKUX KPUCTAILIOB?
CTPOEHHUE TBEPIBIX Tel
AToMmHO-
13 KPHUCTaJUTHIECKOE Pasmuarotcst i amopdHbBIE B CTEKII000pa3Hble BemecTa?
CTPOCHHUE TBEPABIX TEI
AToMHO-
MOKHO JIM TIOBBICUTH IIPOYHOCTh MaTepHalia IyTeM YBEIHYCHHS B HEM TUIOTHOCTH
14 KPHUCTaJUTHIECKOE

JMCJIOKAINU?
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15

ATOoMHO-
KPHUCTaJUTHIECKOC
CTPOCHHUE TBEPABIX TEI

B yem MpHUYrHA BBICOKUX TCILJIO- U DJICKTPOIIPOBOAHOCTHU METajioB?

16

AToMHO-
KpUCTAITUYECKOE
CTPOCHHUE TBEPBIX Tel

MO>KHO JIY TTOJTYYHUTh METAJUIBI, Y KOTOPBIX OTCYTCTBYIOT A€()EKThI KPHCTAIUINIECKON
pemeTku?

17

AToMHO-
KPHUCTAITUYECKOE
CTPOEHHUE TBEPBIX Tel

Kakue METOABI 3allIUTHI MECTAJIJIOB OT KOPPO3UU Br1 3HaeTe?

18

AToMHO-
KpHUCTAITUYECKOE
CTPOCHHUE TBEPBIX TEI

OxapaxTepu3yiTe TUIIBI aTOMHBIX CBSI3€il.

19

AToMHO-
KPHCTAJUTHYECKOE
CTPOCHHE TBEPABIX TEJ

HJI?[ KaKnX BECIICCTB OCHOBHBIM ABJIACTCA HWOHHBIN TUII CBA3U?

20

AToMHO-
KPHUCTAJUTUYECKOE
CTPOCHHE TBEPABIX TEJ

HJI?[ KaKnX BEIICCTB OCHOBHBIM ABJIACTCA KOBAJICHTHBIM THII CBSI3H?

21

AToMHO-
KPHUCTAIUTHYECKOE
CTPOCHHE TBEPABIX TEJ

I[J'I?I KaKHX BCIICCTB OCHOBHBIM SABJIACTCA METaJUINISCKUN THII CBI3U?

22

AToMHO-
KpHUCTAITUYECKOE
CTPOCHHUE TBEPJBIX Tel

B kakoMm ciydae cieayeT y4uThIBaTh CUiIbl BaH-nep-Baansca?

23

AToMmHO-
KPHUCTAITUIECKOE
CTpOGHI/IC TBCp[[LIX TCI

OOBscHUTE PU3UUCCKYIO MPUPOTY METATUTUUCCKOM CBSA3H.

24

AToMmHO-
KpHUCTAITUYECKOE
CTpOGHI/IC TBCp[[LIX TCI

OOBsICHATE OCHOBHLIE CBOICTBA METAJJIOB, OCHOBBIBAsICh Ha IMPCACTABIICHUAX O
MCTAJNIMYCCKOM COCTOSHHWH BCIICCTBA.

25

AToMmHO-
KpHUCTAITUYECKOE
CTPOCHHUE TBEPJBIX TEI

[o xakuM HpU3HAKaM Tena JeNATCs Ha KpUCTaUTHYeckue 1 aMmophHbie?

26

ATtoMmHO-
KPHUCTaJUTHIECKOE
CTPOCHHUE TBEPABIX TEI

YT0 Ha3bIBaeTCs 3JIEMEHTAPHON KPUCTAIIMYECKON PEILETKOM?

27

AToMHO-
KPHUCTaJUTHIECKOEC
CTPOCHHUE TBEPABIX TEI

HapHCYﬁTG OCHOBHBIC TUIIBI KPUCTAJIMYCCKUX PCHICTOK, B KOTOPBIX KPUCTAJIIIN3YIOTCA
MeTallIbl. YKaKUTE B HUX INIOCKOCTU C HAaUOOJIBIIIEH MIIOTHOCTHIO YIaKOBKH aTOMOB.

28

AToMHO-
KPHUCTaJUTHIECKOEC
CTPOCHHUE TBEPABIX TEI

Kax onpenensitorcst MHAEKCH! IVIOCKOCTEH U HANpaBIEHUIN?

29

AToMHO-
KPHUCTaJUTHIECKOE
CTPOEHHUE TBEPBIX TEl

UYro Ha3bIBAETCSI MAPAMETPOM PEIISTKU, KOOPIUHAIIMOHHBIM YUCIOM, Oa3UCOM U
K03(PHUIIHESHTOM KOMIAKTHOCTH?

30

ATtoMHO-
KPUCTAITUIECKOE
CTpOGHI/Ie TBepI[I)IX TCJI

Yro takoe moaumMophuzm?

31

ATtoMHO-
KPUCTAITUIECKOE
CTpOGHI/Ie TBepI[I)IX TCJI

VYkaxute OCHOBHBIC BUBI HCCOBEPIICHCTB KPUCTAJUNIMUCCKOTO CTPOCHUA.

32

ATOoMHO-
KPUCTAITUIECKOE
CTpOCHI/Ie TBep}lHX TCJI

Maiite onpeneneHne KpaeBoi 1 BUHTOBOW ANUCIOKAWi. B uem ux pazmmune?

33

AToMHO-
KpHUCTAJINYECKOE
CTPOEHHUE TBEPBIX Tell

Uro npencTaBisioT codoi KOHTYp U BekTop broprepca?

34

AToMHO-
KpHUCTATINYECKOE
CTPOEHHUE TBEPBIX Tel

KaxoBbl ycrioBusi BOSHUKHOBEHUS TUCIOKAIMMA?

35

AToMHO-

Yro Takoe IOTHOCTh IlI/ICJ'IOKaIII/Iﬁ 1 B KaKuUX CJMHUIIAX OHa I/I3M€pHGTCH?
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KPUCTATITTUMYCCKOC
CTPOCHUC TBEPAbIX TCII

Kpucrammuzarms N
36 MCTAILIOB Kakum 00pa3oM MOXKHO YMCHBIIUTE TEMIIEPATYPHBII TUCTEpe3uc?
Kpucrannuzanus
37 MCTAILIOB Bynet nu kpucTamin3oBaThCs paciiaB UaealbHO YUCTOrO MeTaa?
Kpucrannuzanus
38 MCTAILIOB Kak 3aBucHT pa3mep 3epHa OT CKOPOCTH OXJIKIEHUS paciuiaBa MeTasia?
Kpucrannuzanus .
39 p MeTaJ‘IJ‘IOBH B uem npuynHa «0J0BIHHON YyMBbI»?
Kpucrannuzanus
40 MCTAILIOB Onuirre 0COOCHHOCTH KHUIKOTO COCTOSHHS MeTasa?
a1 Kpucrannuzanus B uem cocTosT TepMOIuHAMUUECKHE YCIIOBUS MPOIIECCOB TUIABJICHUS U KPUCTAUIU3AIUH
METaJJIOB METaJJIoB?
42 Kpucrannuzanus Kaxue mapameTpbl XapakTepu3yloT KOJTMUECTBEHHbIE 3aKOHOMEPHOCTH IpolLiecca
METaJJIOB KpUCTAJTTU3AIUU?
Kpucrannuzanus N N
43 MCTAILIOB Uto Ha3bIBae€TCSA CaMONPOU3BOJIBHON KpHCTaIn3aluen?
44 Kpucrannuzanus KakoBo o011iee n3MeHeHHE CBOOOTHOM SHEPTHH B MPOIiecce 00pa30BaHus 3apPOIBIIIEBBIX
METaJJIOB LIEHTPOB?
Kpucrannuzanus
45 METALIOR Uto Ha3BIBACTCS KPUTHIECCKAM Pa3MEpPOM 3apOJIBIIa U OT YeT0 3aBHCUT €T0 BeTnduHa?
46 Kpucrammmzamms Uro HazpIBaeTCs QIyKTyaIMsIMHA YHEPTHH, U KaK OHHU BIUSIOT Ha 00pa3oBaHHE
METaJUIOB 3apOJIBIIIEBEIX IICHTPOB?
47 Kpucrammmzamms Kak Brmsier crerneHp nmepeoxXIakKaeHNs Ha BEIHIIHY YUCIIa IEHTPOB KPUCTAIUIN3AIIUH U
METaJUIOB JUHEWHYIO0 CKOPOCTh pocTa?
48 Kpucrammmzamms Kak mpoucxomut poct o6pa3oBaBmixcs 3apoasinieii? KakoBa poias BHHTOBBIX
METaJUIOB JICIIOKALIAH B POCTE KPUCTAILIOB?
49 Kpucrannuzanus YTto Ha3bIBaeTCsl HECAMONPOU3BOJIBHOM KpHcTaun3auuein? B yem cocTout npuHuuMmn
METaJUIOB CTPYKTYPHOTO U pazMepHoro cooTBetrcTBUs [JankoBa-KonobeeBckoro?
Kpucrammmzamms
50 METALIOR Uro Ha3pIBaeTCs MOAU(DHUITUPOBAHNE H JUIS Y€TO OHO MIPUMEHSEeTCs?
51 Kpucrammmzamms KakoBo BimstHHE TIeperpeBa U IMOACTYKIUBAHUS )KAIKOTO MeTajlia Ha
METaJUIOB HECaMONIPOM3BOJIbHOE 00pa3oBaHue 3aposiieii? Uto Takoe ne3akTUBaIHs pUMeceii?
Kpucrammmzamms N
52 METALIOR Onwuimre ASHAPUTHBIA CIOCO0 KPUCTAIUTM3AINH U €T0 TPHIUHEI?
53 Kpucrammmzamms OT Kakux (PaKTOPOB 3aBUCHT (HOpMa U pazMep 00pa3yIOMHUXCS P KPUCTAILTH3AIHA
METaJUIOB 3epen?
54 Kpucrammmzamms Kak dopmupyercs merammnaeckuii cautok? Kakue 30HBI BOSHHKAIOT B CITUTKE U KaKUE
METaJUIOB (hakTOpHI OKA3BIBAIOT BIUSHIE HA BETMYUHY 3TUX 30H?
Kpucrannuzauus
55 p MeTaJmOBH KaxoBbl feeKThl METAITUIECKOTO CITUTKA?
Tedopmars 1 HcnbiTanusaM Ha pacTshKEHHE: 1IBa OJIMHAKOBBIX 00pasiia U3 0JIHOTO MaTepuaa,
56 p OTIUYAIOIINXCSI COCTOSTHUEM MOBEPXHOCTH: THaaKas U mepoxoparas. Kakoi u3 HuX
PEKPUCTATITU3AITHS
IpOYHEe
edopmanus u .
57 Hedop BriBeauTe pasmMepHOCTb Y€IbHON MPOYHOCTH MATEPUAJIOB.
PEKPUCTAITH3AITHS
58 Jedopmanus u Br1 monbupaere matepuan 1ist y3na TpeHus. [Ipn kakux yciaoBusax paboTel
PEKPUCTAIUIN3ALIUS 1eJIECO00Pa3HO MPOBOIUTH UCIIBITAHMS: IPU CAMBIX JKECTKUX WJIH YMEPEHHBIX?
59 Hedbopmarnus u Psip neraneit noJiynmpoBOIHUKOBOTO YCTPOMCTBA BBIIIOIHEH U3 AUAJIEKTPUKOB. [ToBiuser
PEKPUCTATTH3AITHS JIM MIX QJIGKTpUYecKas MOoJsipu3aliysi Ha paboToCcnocoOHOCTh YCTpoiicTBa?
60 Jedbopmarnus u MO>KHO JTi U3TOTOBUTH MOCTOSITHHBIE MATHUTBI U3 JUJIEKTPUKOB; TIOJTYIIPOBOIHUKOB,;
PEKPUCTAIIIN3ALMSL IIPOBOJTHUKOB?
61 Hedopmanus u PaboTocnocoOHOCT KaKuX JAeTasieil M y3JI0B MalllMH B HAWOOJBIICH Mepe 3aBUCHUT OT
PEKPUCTATITH3AITHS TEIJIOBBIX XapaKTEPUCTHK MATEPHUAIOB?
62 Jedbopmarnus u C moMoIIpI0 KaKMX XapaKTEPUCTHK MOXKHO OIIEHUTh KOPPO3UOHHOE MOBPEXKICHUE
PEKPUCTATITH3AITHS MaTepuaaoB?
edopMmans u
63 Heop [Nepeuuncnure nacCUBHbIE METO/IbI HEPA3PYLIAIOIIEIO KOHTPOJIS.
PEKpHCTAIIH3AIHS
edopMmans u
64 Hlegopman KakoBa ¢usnueckasi CyImHOCTD SBICHUS «CBEPXIPOBOAUMOCTEY METAILIOB?
PEKPUCTAIUTA3AIUS
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Jedbopmarnus u

65 KaxoB MexaHU3M pa3pyllIeHUs] METAJUIOB MOA AeHCTBUEM MEXaHUUECKOM Harpy3ku?
PEeKpUCTAIIIN3ALHS
66 Hedopmanust u MO>KHO JI1 SIBIICHUE TEKCTYpPHUPOBaHHSI OTHECTH K TIOJIOKUTEILHBIM CBOHCTBAM
PEKPUCTAIUIN3ALIUS METaJUIOB?
67 Hedopmanust u Omnpenensiercst 11 KOHCTPYKUUOHHAS IPOYHOCTHh METAIIOB KAKMM-JINOO OJTHUM
PEKPUCTAIUIN3ALIUS MEXaHHYECKUM CBOMCTBOM MJIM UX COUCTaHUEM?
epopmanus u .
68 Jleopman Kaxkoii Bun neopmanyu HeoOpaTuM — ynpyras WIH IIacTHIecKas?
PEKPUCTAIUIN3ALIUS
69 Jedopmanust u K xakoMy Buly UCTIBITAaHHH OTHOCSTCS UCIIBITAHUS HA TBEPJOCTh — K CTATHYECKHM,
PEKPUCTAIUIN3ALIUS JUHAMUYECKuM?
Hedopmanust u .
70 Yem orangarorcst AeeKThl KpUCTAIUINIECKON CTPYKTYpBI MaTepraia OT IOop U TPEIHH?
PEKPUCTAIUIN3ALIUS
71 Hedopmanust u Jnst KaknX y3710B MalIMH — HETIOJIBMKHBIX WM TIO/IBUKHBIX — OIICHKA
PEKPUCTAIUIN3ALIUS H3HOCOCTOMKOCTH OoJiee BakHa?
72 Hedopmanust u MO>KHO JI1 OLIEHUTh YCTAJIOCTHYIO JOJITOBEYHOCTh P CTATUYECKUX MEXAaHUYECKHUX
PEKPUCTAIUIN3ALIUS UCTIBITAaHUSAX?
73 Hedopmanust u Korzaa npouyHocTh MaTepuraa BbIle — IPH MOJIHOM OTCYTCTBHHU JI€(EKTOB
PEKPUCTAIUIN3ALIUS KPUCTAJNINYECKOM CTPYKTYPBI MM IPU UX OYCHb BBICOKOW IJIOTHOCTU?
74 Hedopmanust u CHmKaeTcst WM BO3PacTaeT INIOTHOCTh HEPTHH, aKKyMyJIMPOBaHHON MaTepuanoM Mpu
PEKPUCTAIUIN3ALIUS Hakiemne?
75 Hedopmanust u Mo3keT 11 IpOTeKaTh MPOLECC PEKPUCTAILIM3ALNN B METaJIJIE C HICaIbHON
PEKPHUCTAIITN3ALNS KPHCTAJUINYECKOH CTPYKTYpOi?
76 Hedopmarust u CHIKaeTcst WM BO3PacTaeT IUIOTHOCTD Ae()EKTOB B HAKJICIIAHHOM METaJlIe PH
PEKPHUCTAIITU3ALNS Harpese?
77 Jedopmanust u Kornma m3mMensiercs pa3mep 3epeH B MeTaJule — IIPU BO3BPATE WK NIPH
PEKPHUCTAIITU3ALNS PEKPHCTAIUIN3AIHN ?
78 Hedopmarust u Kornma meramn Oynet neopMupoBaThCst j1erde — IpH TEMIEPAType BBIIIE UIIH HIDKE
PEKPHUCTAIITH3ALNS IIOpOTa PEKPUCTAIIIN3AIIHN?
eopmanus n . .
79 Jleopman VYKakuTe pasHHIly MEXIy yIpyrod U INIaCTHIeCcKoH nedopmanusamu.
PEKPHUCTAIUTH3ALNS
80 Hedopmarust u Kaknmu myTsiMu ocymecTBisieTcs uiactuaeckas aedopmaruss? Oxapakrepusyire
PEKPHUCTAIITU3ALNS IUTOCKOCTH Y HallpaBJICHHUS CKOJNbXEHMUsL. UTo Ha3bIBaeTCsl TBOWHUKOBaHUEM?
81 Hedopmanust u Kakos Mexann3Mm miactudeckoit aedopmarn? OObACHATE, TOYEMY AUCIOKAINN
PEKPHUCTAIITU3ALNS 00JICTYAIOT CABHT B KPUCTAIUIMUYECKOH perieTke?
eopmanus n .
82 Jleopman [Moyemy nyst IBYKESHUS TUCIOKAMH HEOOXOMMBI 3HAYMTEIIBHBIE yCHIINS?
PEeKpUCTAIUTH3AIHS
epopmanus n . .
83 Hedopman Kak nucnokannu B3anMOACHCTBYIOT MEKIY COO0¥?
PEeKpUCTAIUIH3AIHS
84 Jedopmarust u Kak npucnokarum B3auMOJICHCTBYIOT € IPENATCTBUSIMA M IOCTOPOHHUMH BKIIIOUEHHAMU?
PEeKpUCTAIUIH3AIHS [ToyeMy rpaHuIbI 3epeH SBISIFOTCS MPENSITCTBUEM JUIS IBUKEHHS JANCIIOKAINNA?
85 Hedopmanus u Kak m3MeHsI0TCs CBO¥iCTBA MeTaa Mpu IuracTudeckoi aedopmarin? KakoBsl
PEKPUCTAIUIN3ALINS IPUYHHBI YIPOYHEHHUS] METAJIJIOB B TIpOLIecCe IUIacTHUECKOH aedopmarm?
86 Jedopmanus u Kak n3MeHseTcs aTOMHO-KPUCTAIIMYECKOE CTPOEHHE, MaKpO- U MUKPOCTPYKTypa MpH
PEKPUCTAITH3AITHS nedopmaiumn?
edopmanus u N
87 Hebop UYro Ha3bIBaeTCst TEKCTYpoi nedopmannu?
PEKPUCTAIUIN3ALIUS
88 Jedopmanus u Uto Ha3bIBaeTCS OTABIXOM, MOJIUIOHM3AINEH U pekpucTaiu3anueii? Kak n3MeHsoTCs
PEKPUCTAIUIN3ALINS CBOWCTBA HaKJICIAHHBIX METAJUIOB TPH 3TUX Iporeccax”?
edopmanus u
89 Heopma Uro Ha3bIBaeTCs PEKPUCTAIUIN3AIMOHHBIM oTxkKurom? Ero 3amaun.
PEKPUCTAIUIN3ALIUS
90 Hedopmanus u Kak n3MeHSI0TCS BO BpeMs peKpHCTAINIM3AINHU INIOTHOCTh TUCIIOKAIIMN M TOHKAS
PEKPUCTAIUIA3AINS CTPYKTYpa METaJIIOB U CIIAaBOB?
91 Hedopmanus u OT Kakux (PaKTOPOB 3aBHCHUT BEIIMYHMHA 3epHA XOJIOJHOAeHOPMUPOBAHHOTO METalIa
PEKPUCTAIUIA3AINS II0CTIe PEKPUCTAIUIN3AMOHHOTO OTXKHTa?
edopmanus u . .
92 Hedop UTto Ha3bIBaeTcs ropsiaeit qedopmanueii?
PEKPUCTAIUIA3AINS
JnarpamMmbl cOCTOSIHUS
KakoBa ¢u3nueckas CymHOCTb HOSBICHUS Ha KPUBBIX OXJIaKICHNE — HarpeB CUCTEMBI
93 METaTHYeCKUX
«pactiaB — KPHUCTAIUIB METAJIa» TOPU30HTAIBHBIX YYaCTKOB?
cHCTEM
94 Huarpammsl coctosuust | [louemy HamOosbIee pacipocTpaHeHHE B Ka4eCTBE KOHCTPYKIIMOHHBIX MaTepHajioB

MCETAJJNIMYCCKHUX

TIOJTYUHJIN CILIaBEI?

Bepcus: AAAAAADw2gM Kox: 000153313




CHUCTEM

JnarpamMmbl cOCTOSTHUS

OTpa>1<aeT JI1 TCPMHUH «CILIaB» 0COOCHHOCTH CTPOCHUA U TEXHOJIOTHUHN ITOJTYUCHUA

95 METaJUIMYECKUX
MHOTOKOMIIOHCHTHOTO KOHCTPYKIIMOHHOT'O MaTrepuaia?
CHCTEM
JlrarpaMMBbl COCTOSIHUS
KakoBa HEOOXOMMOCTh IOCTPOCHHUS JUATPAMM COCTOSIHUSA CIIaBoB? KakoB MpHHITUT
96 METAITHYECKUX
HX MOCTpoeHUs?
CHCTEM
JlrarpaMMBbl COCTOSIHUS
97 MeTaJTHIECKUX B 4yem paznuyune MEXaHM3MOB 3BTCKTUUCCKOTO U 3BTEKTOMTHOTO MPEBPAIICHUIT?
CHCTEM
JlrarpaMMBbl COCTOSIHUS
98 MCTAILIHACCKIX [Mouemy mporrecc 3BTEKTHUECKOTO MPEBPAICHHS JBYXKOMIIOHCHTHOTO CIUIABA IIPUBOIUT
cneTeM K 00pa30BaHUIO TOMOTEHHON MEJIKOTUCIIEPCHOM cMecH 000MX KOMIIOHEHTOB CIliaBa?
JlrarpaMMBbl COCTOSIHUS
99 METAIUTHYECKUX KaxoB nprHIAIT TOCTPOCHHUS THArpaMM COCTOSIHUS TPEXKOMIIOHEHTHBIX CIUIABOB?
CHCTEM
JuarpaMMebl COCTOSIHUS
100 METAJUTMYECKUX Uro HazbIBaeTcs Ga3oi, KOMIIOHEHTOM, CTEIICHBI0 CBOOOIBI, CHCTEMOH?
CHCTEM
JumarpaMMBl COCTOSTHUS .
101 METaLTHAECKIX Kaknmu 0coOeHHOCTSIMH CTPOCHUS B CBOWCTBAMH 00JIaJat0T TBEPIBIC PaCTBOPHI
CHCTEM 3aMeIIeHNs, BHeAPSHUS, BErauTaHuA? Kakoil pacTBop Ha3bIBaeTCs yIOPIIOUYCHHBIM?
JumarpaMMBl COCTOSTHUS .
Kak m3MensieTcs mapamMeTp KpUCTAJUIMIECKOHN PEIMIeTKH pu 00pa30BaHIH PA3THIHBIX
102 METaIUTHYECKUX
THUTIOB TBEPBIX PACTBOPOB?
CHCTEM
JnarpamMmbl cOCTOSIHUSA
Kakwe yciaoBus HEOOXOIUMBI IS TOTO, YTOOBI KOMIIOHEHTHI 00Pa30BaJId TBEPbIC
103 MCTAJLTIHECCKHX ACTBOPHI 3aMEILEHUS, BHEIPEHUS, BEIYUTAHHS?
CHUCTEM P p B ’ /P ’ )
JnarpamMmbl cOCTOSIHUSA
OnuimTe yciaoBus, MPH KOTOPBIX 00Pa3yIOTCs: a) XUMUICCKHE COCAMHEHHUS C
104 METaJUIMYECKUX N
CHCTEM HOPMAaJIbHOW BAJICHTHOCTBIO; 0) 2JICKTPOHHBIC COCTUHEHUS; B) (Da3bl BHEAPCHHS.
Jluarpammel COCTOAHMs Kakwe pasnuuus CyIIecTBYIOT B CTpOeHHH (ha3 BHEAPCHHUS U TBEPIBIX PACTBOPOB
105 METATHYECKUX P y Y ™ P p p P
BHeJpeHUs?
CHCTEM
JnarpamMmbl cOCTOSHUSA
106 METAIUIHYECKUX Kakwue cymiecTByrOT METOABI IIOCTPOCHUS TUATPAMM COCTOSHUS?
CHCTEM
JumarpaMMBbl COCTOSTHUS
B 4em 3akimro4aroTCs 9BTEKTHIECKOE, IEPUTEKTUIECKOE, MOHOTEKTHIECKOE
107 METAIUIHYECKUX peBpalerus?
CHCTEM PeBP )
JumarpaMMBl COCTOSTHUS
108 METaIUIHYECKUX B geM cocTosT 3BTEKTOMIHOE U MEPUTEKTONTHOE TIPEBPAICHHS?
CHCTEM
JumarpaMMBl COCTOSTHUS . . .
Kakwue ¢a3sr HaxomsATCs B paBHOBECHH B TOH I HHOW OOJIACTH JUAarpaMMBbI WITH Ha TOH
109 METaIUIHYECKUX N s
WA UHOH TOPU3OHTAIEHOW JTHHUU?
CHCTEM
JumarpaMMBbl COCTOSTHUS . N
Kak ompenennts XUMHUECKUI cOCTaB cocymiecTByromux (haz? Uto Ha3pIBaeTCs
110 METaJUIMYECKUX 9
KOHOOM?
CHCTEM
JunarpamMmbl cocTOSIHUSA
111 METAJUTUYECKUX Jst yero mpuMeHsieTCs paBuiIo peryara?
CHCTEM
JunarpamMmbl cOCTOSIHUSA
112 METAJTHIECKIX Kakast CBs3b CyIIIECTBYET MEKIY BHIOM JHArPAMMBI COCTOSIHUS M CBOUCTBAMH CILUIABOB?
CHCTEM
JluarpaMMmbl COCTOSIHUS o
Kaxkue reomerpuieckie 0cOOEHHOCTH TIO3BOJISTIOT U300paaTh COCTABBI TPOHHBIX
113 METaUTMYECKUX
CILTIaBOB C TIOMOIIBIO KOHIICHTPAIIMOHHOTO TPEYTOJILHUKA?
CHCTEM
JuarpaMMBbl COCTOSTHUS
114 METAUTHYECKUX Kak onpenensiercss XMMHUYECKUI COCTAB TPOWHBIX CIIIIABOB?
CHCTEM
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JnarpamMmbl cOCTOSIHUS

115 METAUTMYECKUX Pacckaxure mpaBuio pblyara M MpaBmiIo LIEHTa TSHKECTH B TPOMHON cHCTEMe.
cHCTEM
JnarpaMmbl COCTOSIHUS
116 METAUTHYECKUX B 4em 3akirouaeTcs 3aKOH O COIPUKACAIOIINXCS IIPOCTPAHCTBAX COCTOSHMSA?
CHCTEM
JlarpaMMmBl COCTOAHHA Yro nonnmaercst noj qudpy3uoHHBIM 1 0e311((Hy3HOHHBIM MEXaHHU3MaMH
117 METaTUIECKUX Y y
KpHCTaJUTU3auuu?
CHCTEM
JuarpaMmbl COCTOSIHUS
118 METAUTMYECKUX B xpucrannax xakux $a3 BO3MOXKHO 00pa3oBaHUE BHYTPUKPUCTAIIIMYECKOM JINKBALIMN?
CHCTEM
JuarpaMMebl COCTOSIHUS .
KakoBa npuunHa BOZHUKHOBEHUS IEHAPUTHON JIMKBaUU? YKa3aThk Criocod O0phOBI ¢
119 METANTHIECKUX
HEIO.
CHCTEM
JuarpaMMbl COCTOSIHUS . o o o
Uro moHMMAaeTCs 1Mo/ MPSIMOH M 0OpPaTHOM 30HANBHOHN JIMKBAUEH 1 KaKOBBI IPUIHHBI €€
120 METANTHIECKUX
BO3HHKHOBEHHA?
CHCTEM
JuarpaMMbl COCTOSIHUS
KakoBa ponb MpuHIMIIA OPHEHTALHOHHOTO U Pa3MEPHOTO COOTBETCTBHS
121 METaJUTMIeCKUX
CHCTEM KonoGeeBckoro-/laHkoBa B ()a30BBIX MPEBPALICHUSX B TBEPAOM COCTOSHHUN?
JuarpaMmbl COCTOSIHUS
122 METaTUIECKUX KaxoBbl 0COOEHHOCTH MapTEHCUTHOTO TIPEBpaIIeHUs B CIIaBax?
CHCTEM
123 | XKeneszo u ero criassl | Kakoii MeTam 00Jiee MIUPOKO UCTIONIB3YETCS B TEXHHUKE — YKEJIC30 WM ATFOMUAHUI?
Kakoii rpymnme MeTayioB COOTBETCTBYET XKeJle30 10 (PU3NYECKUM CBOMCTBAM —
124 | XKene3o u ero criaBbl
TSDKEJIBIM MJIH JIETKMM, TYTOIUIABKHM WJIH JICTKOIUIABKUM?
Kakas u3 ¢a3, cogepkalux yriaepos, siBisercs: 6osee cTabuIIbHON — LIEMEHTHUT WU
125 | Keneso u ero crjiaBbl bas, conepranx yriepox, H
rpagur?
B xakoM u3 TBEpABIX pacTBOPOB YIJIEPOAa B JKeJe3e PACTBOPUMOCTD YIJIepoAa BbIIIE —
126 | Keneso u ero crjaBbl p p OB yriep p p yriep
B (eppuTe WK aycTeHUTE?
Kakas u3 craseii umeer 0ojiee BBHICOKYIO TBEPIOCTh B PABHOBECHOM COCTOSIHUM —
127 | Xeneso u ero criaBel
JIODBTEKTOMW/IHASI WJIM 3a9BTCKTOMHAS?
Kakue nerupyromue 3J1eMeHTBI HCIIONIB3YIOT JIJIsl OBBILIEHUSI U3HOCOCTOMKOCTH
128 | JKene3o u ero craBbt PYroILHe . Y ’
KOPPO3UOHHOM CTOMKOCTH CTallei?
129 | XKeneso u ero ciaBbl | Kak Bel peacrasisiere cebe npolecc crapeHus craiu?
B xakoM (a30BOM COCTOSIHMM MOET HaXOJJUTHCSI YIIIEPOJI B COCTABE CILIABa JKele30—
130 | Keneso u ero crjiaBbl o
yIaeposa?
[Touemy npu yBeIHYEHNH COAEPKaHM yTiaepoaa cBeimie 2,14 % B craBe xene3o0—
131 | Keneso u ero crjiaBbl yupry p yriep ’
YIJIEPOJI KAaUeCTBEHHO MEHSIIOTCS ero CBOHCTBA?
MO>KHO JI1 TIOTYYHTh CILIaBHI, B KOTOPBIX YIJIEPO MIPH cojepkaHuu MeHee 2,14%
132 | Keneso u ero crjiaBbl M ’ PHIX YIJIEPOIL HIPH COACP ’
HaxOAMTCS B BUJE IpadUTOBBIX BKIIOUSHUN?
B uem, no Bamemy MHeHUI0, 3aKITI04YaETCS IPUUUHA CYILIECTBEHHOTO BIUSHUS (POPMBI
133 | XKeneso u ero craBel ’ Y L Py 4 $op
rpadMTOBBIX BKIIOUEHHH HA MEXaHHUYECKHE CBOWCTBA YyTYHOB?
B 1em cocrouT (usuueckas CyIHOCTb Ipolecca MpeBpalieH s 0e1oro 4yryHa B
134 | XKeneso u ero crjiaBbl o ¢ Y p PeBp yry
KOBKHIH?
B kakom ciydae 1iesniecoo0pa3Ho 0TOeIMBaTh TOBEPXHOCTHBIE CJIOM YyTYHHBIX JeTaiei?
135 | Kene3o u ero cruiaBsl yHaac it p P yry A
Kaknm 00pa3oM MOXHO OCYIIECTBUTh OTOEIMBaHHE?
Mo>xHO 11 TIepepadaThIBaTh KOBKHH YyT'YH METOIaMH XOJIOAHOTO ¥ TOPSYEro YAapHOTO
136 | >Kemne3o u ero cruiaBsl pep yry A A p yaap
nedopmupoBanus?
137 | XKeneszo u ero cruaBel | Kakue 9yryHBI 001aJa10T HAMUTYYIIMMH TUTCHHBIMU CBOHCTBAMHU?
Kakne mogudukanmum uMeer 4ncToe jKene30 U B KaKUX TeMIepaTypHbIX HHTEpPBaax OHU
138 | 2Keneso u ero cruiaBsl e MO ucan patyp P
YCTOMUUBBI?
Uro Ha3bIBaeTcs (pepprUTOM, ayCTEHUTOM, IeMeHTHTOM? [laliTe KpaTKyIo
139 | 2Kene3o u ero cruiaBsl Gbepp -2y M A patiy
XapaKTEepUCTHKY 3TUX (a3s.
140 | Keneso u ero cimaBel | Kak pa3nuyaroTcst o CTPYKTYPE CTAIN M YYTYHBI?
141 | XKeneso u ero cimaBel | Kakue ObiBatoT uyryHs? Uem oTiiyaercst Oesblii 4yTyH OT ceporo?
142 | XKeneso u ero cmaBel | Kak monyyatoT koBkuid uyryH? Ero ctpoeHue, CBOWCTBa M Ha3HAYEHHE.
143 | XKeneso u ero cmaBel | Kak mosydatoT Beicokonpo4Hblid uyryH? Ero crpoeHne, cBoicTBa M Ha3HauUCHHE.
144 | JKene3o u ero cruiaBsl | B yem cocTosiT 0011He 3aKOHOMEPHOCTH 00pa30BaHMs ayCTCHUTA IPHU Harpese?
145 | Keneszo u ero crmaBel | YTo Ha3bIBaeTCSA NEPETPEBOM H IIEPEKOTOM?
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KaxoBbI 0cOOEHHOCTH ITPEBpAIIEHH TEPEOXTAKACHHOTO ayCTCHUTA TP HEPEPEIBHOM

146 | Kene3o u ero cruiaBsl
OXJaXaeHuu?
147 | Keneso u ero crias: KakoBbl ocobeHHOCTH pacnaja AyCTCHHTA BO BCEX TEMIEPATYPHBIX 30HAX: )
1 (Hy3HOHHOTO, TPOMEKYTOUHOT0 (OeHHUTHOTO), Oe31M(Py3HOHHOrO pEeBpaICHUI?
Kax BaustoT nerupyromniye 3J1eMeHThI Ha TIOJI0KEHUE KpUTHYecKux Touek Al, A3, Ha
148 | Kene3o u ero cruiaBsl .
MapTEHCUTHBIE TOYKH, YCTOHYMBOCTB MEPEOXJIAKIACHHOTO ayCTeHUTa?
OCHOBBI TEXHOJIOTHH
149 TEPMITACCKOM M 1 11,3 0 BiTe TexHOMOTHYECKHE (haKkTOpHI, KOTOPHIE BIUSIOT HA IPOLIECC TEPMOOOPAOOTKH.
XUMHUKO-TEPMUIECKOI
00paboTKH cTaNn
OCHOBBI TEXHOJIOTHH
150 TEPMHUUECKOH 1 Kakoii Bu1 TepMO0OPaOOTKH — OTKHT MJIM 3aKajlka — TrapaHTupyer Oojee
XIMHKO-TEPMHUYECKOH | paBHOBECHOE COCTOSHHE CTANU?
00paboTKH cTaIN
OCHOBBI TEXHOJIOTHH
151 TCPMITICCKOM M | tacaq cTams uMeeT Gobimit pa3mep 3epHa — ¢ 3epHUACTOCTHIO 5 mwimu 10 6ammos?
XIUMHKO-TEPMHUIECKOI
00paboOTKH cTaIN
OCHOBBI TEXHOJIOTHH
152 TePMHUYIECCKOH H [Ipu kakoit CTPYKType CTalK €€ MPOYHOCTH BBIIIE — IPHU KPYITHO3EPHUCTOH MTH
XUMHUKO-TEPMUUECKON | MEIKO3EpPHUCTOM?
00pabOTKHU CTaJH
OCHOBBI TEXHOJIOTUU
TEepPMHUUYECKOU U
153 . | MOXHO 1 IPUMEHSTH CTATBHOE U3JIENIUE CPa3y MOCIe ero 3aKaiku?
XHUMHUKO-TEPMUIECKOI
00paboOTKHU CTaH
OCHOBBI TEXHOJIOTUU
154 TEPMUYECKON U Kaxkoe nznenne MOXXHO 3aKalluTh — U3 CTalU ¢ cofepxanuem yriaepoaa 0,1 wim 0,5 %?
XUMHUKO-TepMudeckoit | ITouemy?
00paboOTKHU CTaH
OCHOBBI TEXHOJIOTUU
155 TePMHUICCKOHN H Kakwue nerupyromire 31eMeHTHl YIPOYHSIOT CTallb CHIIbHEE — Te, KOTOPBIE 00pazyIoT
XIMHKO-TEPMHUIECCKON | KapOHIBI MK TBEPABIC PACTBOPHI C YIIIEPOAOM?
00paboOTKH cTAN
OCHOBBI TEXHOJIOTHH
156 TCPMUHECKOR 1 YcTpansiercs i IpH OTXKUTE JINKBALIUS TIpUMecei?
XIMHKO-TEPMHAYIECKOI
00paboTKHU cTann
OCHOBBI TEXHOJIOTHH
157 TEPMUHECKOR I 1 \ oo nu HOpMAaJTU3aIHMIO CTayel IPUMEHATh BMECTO 3aKaTKU?
XHUMUKO-TEPMUYIECKOM
00paboTku cTanu
OCHOBBI TEXHOJIOTUU
158 TEPMUUECKOH 1 Kakas 3akano4nas cpega — BoJa MM Maciio — o0ecreyrnBaeT 0oiiee BEICOKYIO
XUMHUKO-TEPMHUUECKON | CKOPOCTH OXJIXKACHHS U3/1enus?
06paboTku cTanu
OCHOBBI TEXHOJIOTUU
159 TEePMHUUYECKON U Jnst kakux usnenuii 6osiee BaXKHa MPOKATNBAEMOCTh — JIJIS IeTalen
XIMHKO-TEPMHUICCKOH | IIApUKOTOANIUITHAKA WK ISl CTATEHBIX OOITOB?
00paboTKH cTann
OCHOBBI TEXHOJIOTHH
160 TEPMUUECKON U Kakoii Buz 0TIycKa — BBICOKHH, CPSTHUH WIIM HU3KUH — 00eCIeYuBacT MOBHIICHHE
XIUMHKO-TEPMHUIECKON | Tpenena ynpyrocTs cTaiu?
00paboOTKH cTanu
OCHOBBI TEXHOJIOTHH
TEPMUUECKON U
161 . | MOXHO JT1 HCKYCCTBEHHOE CTAPCHHE CYUTATH BUJIOM OTITyCKa?
XUMHKO-TEPMUIECKOM
00paboTKu cTamn
OCHOBBI TEXHOJIOTUN
162 TEPMUYECKOU U B kakux ciaydasx Bl npumMeHnIN 65 TOBEPXHOCTHYIO 3aKaJIKy CTaJbHBIX Aetaneit TBU

XUMHUKO-TEPMHUYECKON
00paboTKu cTamn

— B ¢AMHUYHOM HJIM MaCCOBOM HpOI/I3BO)ICTBe?
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OCHOBBI TEXHOJIOTHH
TEPMUUECKOU U

HpOI/ICXOHﬂT JIn (ba?,OBI)Ie MpeBpaIlCHUs B IOBEPXHOCTHOM CJIOC CTAJIU IIPU €€

163 XUMHUKO-TEPMHUYECKON | mleMeHTanuu?
00paboOTKHU cTan
OCHOBBI TEXHOJIOTHU
164 TEPMHUYECKOH U [Tocne xakoro BUaa XUMHKO-TEPMUUYECKOIT 00pabOTKH CTaNN — HEMEHTAUN HIIH
XMUMHKO-TEPMHUYECKON | a30TUpOBaHUS — BBIIIE H3HOCOCTOMKOCTH TOBEPXHOCTHOTO CJIOSI?
00paboOTKHU cTaNn
OCHOBBI TEXHOJIOTHU
165 TePMHUYECKOH U Kakoii BUI XUMHKO-TEpMHIECKOIH 00pabOTKM cTaly — IMAaHUPOBAHUE MM LIEMEHTALINS
XMMHUKO-TEPMHUYECKON | — BBIMONHAETCS pu OoJiee HU3KOI TemmepaType?
00paboOTKH cTATN
OCHOBBI TEXHOJIOTHH
166 TEPMITICCKOM M | yyens orpmaetcs TG Py3nOHHOE XPOMHPOBAHUE OT raIbBAHUIECKOTO?
XMMHUKO-TEPMHUYECKOH
00paboOTKH cTaTN
OCHOBBI TEXHOJIOTHH
167 TEPMHUUECKOI 1 Kaxkoii Buz 00y4eHHs NPUMEHSIOT AJIsl pa30TpeBa MOBEPXHOCTH CTAIBHOTO M3AEIHS
XUMHUKO-TEPMHUUECKOH | IPU XUMUKO-TEPMHYECKOH 00paboTKe — PEHTICHOBCKOE WIIH JIa3epHOE M3ITydeHue?
00pabOTKHU CTaH
OCHOBBI TEXHOJIOTHU
168 TCPMITRCCKOM M yoe pmstror JIETUPYIOIINE 3JIEMEHTHI Ha POKAIMBAEMOCTh CTaIN?
XHUMHKO-TEPMUYECKOI
00paboOTKHU cTaH
OCHOBBI TEXHOJIOTHU
169 TEPMUYECKOU U ) JaiiTe onpeseneHre OCHOBHBIX ONEpaluii TepMUIEeCKO 00pabOTKHU: OTXKHTa,
XHUMHKO-TEPMHUYECKON | HOpMaiM3aluu, 3aKajaku.
00paboOTKH cTAN
OCHOBBI TEXHOJIOTHH
170 TEPMITICCKOR I 1 yrapepe CYIIECTBYIOT Pa3HOBUAHOCTH OT)KUTA M AJISl YETO OHU IPUMEHSIOTCS?
XMMHUKO-TEPMHUYECKOH
00paboOTKH cTAN
OCHOBBI TEXHOJIOTHH
TEPMUYECKON U
171 . | Kaxue criocoObl 3aKaiky BEI 3HAa€TE U B KAKHUX CITydasiXx OHH IPUMEHSIOTCS?
XMMHUKO-TEPMHUIECKOH
00paboTku cTanu
OCHOBBI TEXHOJIOTHH
TEePMHUUYECKON U
172 . | OT yero 3aBUCHT NMPOKATMBAEMOCTb CTAJH U KAaKOBO €€ TEXHOJOTHMYECKOe 3HaueHue?
XUMHKO-TEPMUYECKOI
006paboTku cTanu
OCHOBBI TEXHOJIOTHH
173 TEPMHUYECKOH U Uro HazpIBaeTCs OTIycKoM cTanu? Kakue 3amaun oTmycKka, TeXHOJIOTHS TPOBEACHUS?
XUMHKO-TepMudeckoit | Kakme cTpyKTypHBIE H3MEHEHHS MPOUCXOIAT IIPH OTITycKe? YKakuTe BUIBI OTITYCKa.
00paboTku cTanu
JlerupoBaHnHsle cTanu .
174 KaxoBBI MPUHITUITEI MAPKUPOBKH cTanen?
Y CIUIaBBHI
JlerupoBaHnHsle cTanu N
175 Kakne coBpeMeHHBIE TEXHOJIOTHH TTOJydIeHUs cTajel Bol 3HaeTe?
Y CIUIaBBHI
176 JlerupoBannsie cranu | Ilouemy ctanu mapok AC11, AC12HX, AC40 na3piBatoT aBToMaTHbIMU? Kakoil HHAEKC
Y CIUIaBBHI B MapKe yKa3bIBaeT Ha TEXHOJIOTHIO M3TOTOBJICHHS AeTasei?
177 JlernpoBanssle cranin | [ToueMy ycTOHYHBOCTB CTalH K BO3JEHCTBHIO KOPPO3SHOHHBIX CPEJI OBBIMIACTCS IIPH
Y CILIaBbI BBEJICHHU B COCTAB JETUPYIOIUX AJIEMEHTOB?
178 JlernpoBannsle cranu | Kakue nerupyrommue sneMeHTs Bol Obl BBIOpaIy AJIsl TOTy4EHHUS KOPPO3HOHHO-CTOMKHUX
Y CILJIaBbI cTanei?
179 JlernpoBannsle cranm | Kakue mokaszarenu craneil H3MEHSIOTCS B JIy4LIyI0 CTOPOHY B Iporecce 00paboTKH,
Y CILIaBbI Ha3BaHHOW TEPMHUUYECKHUM YIIy4IIeHHEM?
180 JlernpoBannsle crann | [Touemy 3¢ deKTUBHBIMU CpelaMHt T TEPMOOOPaOOTKH CTaJIel SIBISIOTCS COKIDKEHHBIE
Y CILIaBbI rasbl?
JlernpoBaHHBIE CTAIIN . .
181 W CILIABLL Uro HE0OX0AMMO NPEANPHHSATD IS TOBBIIICHUS] H3HOCOCTOMKOCTH CTANIBHBIX JeTaleh?
182 | JlermpoBanuble cranu | ITouemy B mpouecce TepMOOOPaOOTKH U3MEHSIIOTCSL pa3Mephl CTANIbHBIX JIeTAIEH U OHU
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1 CTIJIaBHI MOTYT Pa3pyIINTHCSA?
JlerupoBaHHbIE CTAN .
183 W CILIABEL KaxoBsI kpuTepun BEIOOpA CTANCH AJIT M3TOTOBIICHUS PEXKYIIETO HHCTPYMEHTa?
184 JlerupoBannsie ctanmu | Kakos, mo Bamemy MHeHIIO, MEXaHHU3M H3HANTHBAHUS PEXKYIIUX KPOMOK HHCTPYMEHTA
Y CILIaBbI JUIsi 00pabOTKH METAIIIIOB, CIJIABOB?
185 JlernpoBannsle cTanu | Kak B Mapke OpIcTpopexyllell CTaau yKa3blBalOT COAEPIKaHUE JICTUPYIOIHX
Y CIUIaBBI 2JIEMEHTOB?
186 JlernpoBannsle ctanu | Kakoii slernpyronuii 3JIeMeHT IPUaeT BHICOKYIO H3HOCOCTOWKOCTh OBICTPOPEKYILIHM
Y CILIaBbI cTasim?
187 JlernpoBannsle ctanu | [Toyemy nenecoobpa3Ha MHOTOCTaAMIHAS, a HE OJJHOCTAIUIHAS TepMHUYeCKast
Y CILJIaBbI 00paboTKa PEKYIIEro HHCTPYMEHTA?
188 JlernpoBannsle ctanu | Kakum 00pa3oM 3aMeUISIOT MPOLIECCHl CTAPEHUs CTalel, NCTIONb3YEMbIX IS
Y CILIaBbI W3TOTOBJICHHSI H3MEPUTEIHHOTO0 HHCTpPYMeHTa?
189 JlernpoBanHble ctany | MOXHO JIM M3TOTaBIUBATh H3MEPUTEIbHBIH HHCTPYMEHT BHICOKOH TOYHOCTH M3 CILUIABOB
Y CILIaBbI Ha OCHOBE MEJIM, aJIFOMUHHMS, TUTaHa?
190 JlernpoBannsle ctanu | CienyeT M IPOBOJUTH TEPMUUECKYIO 00pabOTKY MATpPHIL ISl IITaMIIOB FOPSTYETO
U CIIJIaBBI JeopMHUpOBaHUS 110 BCEMY CEYEHHIO MAaTPHULIBI?
191 JlernpoBannsle ctanu | [oyeMy TspKeno Harpy>KeHHBII HHCTPYMEHT W3rOTaBJIMBAIOT U3 CTAJICH C MOBBIILICHHBIM
U CIIJIaBBI cojiep’kaHueM BoJbdpama?
JlerupoBannsle cTanu 9
192 Kak kimaccuuIupyroTes JIerupoBaHHbIC CTaH’
U CTIJIaBbI
JlerupoBaHHbIE cTaIU
193 Kak BIusIoT Jerupyromue 3J1eMeHTH Ha IPOKaIMBAeMOCTh CTaIn?
1 CIIJIaBHI
194 IIBetHbIe MeTasuibl 1 | CyIIeCTBYIOT JIM MIPUHIMITHAIBHBIC OTJINYMS y CIUIABOB, MOJYUYCHHBIX TUTHEM U
CIUTaBEI METOJJAMH TTOPOIIKOBOH METAJLUTyprHH?
L{BeTHBIC METAIIIBI 1
195 CIIABEL Bo03M0OXHO T MEXaHIMYECKOE U3MENFYEHNE TBEPIBIX TEJ JO aTOMapHOTO YPOBHS?
196 LBernpie metaimel 1 | Kakum mMeTonom, mo Bamemy MHEHHIO, MOYKHO TTOIYYHUTH TOPOIIKH METAJUIOB C
CIUTaBEI MUHUMAaJbHBIMH pa3MepaMy YacTHII?
197 LBeTHple MeTAIIIBI 1 | MOKHO JTH UCKITIOYUTD OTIEPALUIO CTIEKAHUS M3 TEXHOJIOTUIECKOTO IUKJIA Oy ICHUS
CIUTaBEI M3JCNIUH U3 TOPOITKOOOPA3HBIX METAINIMISCKUX MaTepHAIOB?
L{BeTHBIC METAIIIBI 1
198 CILIABEL KakuM MEeToIOM MONTy4JaroT JUIMHHOMEPHBIC U3AEIHS U3 TOPOIIKOBEIX MaTepHaIoB?
199 LBernpie MeTaimiel 1 | KakoBBI OCHOBHBIE IPEHMYIIECTBA KOMIO3UIIMOHHBIX MAaTEPHAIIOB, TOTYUCHHBIX
CIUTaBEI METOJIOM IOPOIIKOBOHW METAJUTyPIHH, 110 CPABHEHUIO C JTUTHEM?
L{BeTHBIC METAIIIBI 1
200 CILIABEL HazoBure xapakTepHble 00JacTH IPUMEHEHUS CIICYCHHBIX MAaTCPHAIIOB.
201 LBernpie metaimel 1 | Kak Bl oneHMBaeTe mepCcrieKTUBEL Pa3BUTHS MOPOIIKOBOI METAILTYPIHH B
CIUIABHI MaIIHHOCTPOCHUN?
L{BeTHBIC METAIIIBI 1
202 CILIABEL HazoBute npupoaHbIC UCTOYHUKH CHIPHS IS TTOTyYSHHS ATFOMHHUS.
203 LBernpie metaimel 1 | [ToueMy 3aBOMBI IO BEITIABKE ATFOMUHHS PACIIONOKECHBI B YHEPTOHACHIIICHHBIX
CIUIaBBI paiionax?
L{BeTHBIC METAIIIBI 1 N . .
204 B 4yem nmpuunHA BEICOKOH KOPPO3UOHHON CTOMKOCTH aIFOMHHUSA?
CIUIaBBI
LIlBeTHBIC METAIITBI U
205 Kakumu MeTogamMu MOBBIIAIOT TUIACTUYHOCTD ATFOMUHHMS?
CIUIaBBI
L[{BeTHBIE METAIIIBI U o o
206 CILIABEL KaxoBbI MEXaHU3MBI YIPOYHEHUS CIUIABOB ATFOMUHHSA TePMUIECKOH 00paboTKOi?
L{BeTHBIE METAIIIBI U o
207 CILIABEL [Touemy CHIIyMHHBI OTIIMYAIOTCSA XOPOIIUMH JIUTHEBBIMU CBOHCTBAMH?
208 LBernsie metasel 1 | [Touemy amroMuHUEBBIE aHTU(PUKIIMOHHBIE CILIABBI IPEAIOYTHTEIbHEE MCIIONB30BaTh B
CIUTABBI BHJIC TOKPBITHI?
209 IBernsie MeTtaiel 1 | [loyeMy cIuTaBBI MEAM C IMHKOM MMEIOT 00Jiee BEICOKHE MEXaHNIECKUE U
CIUTABEI TEXHOJIOTHYECKHE CBOICTBA IO CPAaBHEHMIO C MCXOJHON MeIbio?
LiBeTHBIE METAILITBI U o
210 HazoBure HanboJjice pacpoCTpaHEHHBIC MAPKHU JIATYHEH.
CIUTABBI
211 Bernsie metasel 1 | [loueMy maTyHM M OPOH3BI HEKOTOPBIX MapoOK XapaKTEPHU3YIOTCS BRICOKOM
CILIABBI HM3HOCOCTOMKOCTBIO M HU3KUM K03()(pHUITHEHTOM TpeHUs?
212 IBernsie MeTaiel 1 | Ho xakoi mpu4nHe CIIJIaBBl HA OCHOBE MEAHM OTPAaHMYEHHO MCIIONB3YIOT B KAYECTBE
CIUTABBI ITPOBOJIHMUKOBBIX MaTepHajIoB?
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L{BeTHBIE METAIIIBI U

213 CILIABEL Kak M0>XHO OBBICHTH 00padaThiBaeMOCTh MEIH PEXYIIM HHCTPYMEHTOM?
BETHBIE METAJUIBI
214 1 Kakune mapku 6pons Bam nzBectHbI?
CILIaBbI
LIBeTHBIE METAIIBI U
215 KaxoB npuHIUI MapKUPOBKHU MEIHBIX CIIIaBOB?
CILIaBbI
216 LiBeTHble MeTaiibl U | B uem npuumHa Gosiee BBICOKOI O CPAaBHEHHMIO C XKEJIE30M TeMIIepaTyphl TUIaBICHUS
CILIaBbI TYTOIUIABKHX METAJIIOB?
LIBeTHBIE METAIIBI U
217 i Kakue TyromnaBkie MeTauIbl UCTIONB3YIOT IS TOJIyYESHUS FeTTEPOB?
LIBeTHBIE METAIIIBI U . .
218 Kak cBoiicTBa TUTaHa 3aBUCAT OT COJIepKaHHs B HEM IIpuMeceii?
CILIaBbI
LIBeTHBIE METAIIBI U N .
219 i [Toyemy B cocraBe ciuaBa MarHui TepsieT CBOM nupodopHble cBOHCTBA?
290 LiBetHble MeTaiuibl 1 | Kakue MeTO/ bl TOBBILICHNS] KOPPO3UOHHOM CTOMKOCTH MarHus M CIIJIABOB Ha €r0 OCHOBE
CILIaBbI Bbl MOXeTe npeasiokuTh?
291 LiBetnble MeTaiibl 1 | [louyemy crraBel THITA 6a0OUTOB UMEIOT BBICOKYIO H3HOCOCTOHKOCTD B COUETAHHH C
CILIaBbI HU3KUM KO3((HINEHTOM TPEeHUs?
299 L{BeTHbIe MeTaIBl U | B uem npuunHa NOBBIIEHHUST H3HOCOCTOMKOCTH 0a00NTOBBIX BKJIABIIICH TpH
CILIaBBI YMEHBIICHUH UX TOJIINHBI?
LIBeTHBIC METAIIBI U
223 CIIABEL KakoBbI OCHOBHBIE IOCTOMHCTBA OEpHILTHS KaK KOHCTPYKIIMOHHOTO MaTepuana?

3aaHus AJi1 CaMOCTOSITENIbHOM pabOoThl 00yYaroMIMXCS:

Ne .
u/n Pa3znen qAucHUMINHBI 3ananus 1Jis1 CAMOCTOSITEILHOMH padoThI
H K - DK -
1 K130 1 Cro CIUIABDI ayepTUTe Tuarpammy Kejne30-yriepoj B 000X BapuaHTaxX: kKeJIe30-1EMEHTHUT U
kene3o-rpadut. PacctaBbTe has3pl, HAXOASIUECS B PABHOBECHH B PAa3HBIX 00JIACTSIX.
2 K eIe30 1 €16 CIUIABEL Kakue azoBble npeBpallieHUH MPOUCXOASAT IPU MEJICHHOM OXJ'Ia)K}leHI/IOI/I (narpese)
CIUIAaBOB CHCTEMBI XKeJIe30-IIeMEHTHT, conepxkamux 0.3; 0.8; 1.2; 3.0; 5.0% yrnepona?
5. ®OH/I OHEHOYHBLIX CPEJCTB AJIs1 TPOBEAEHUA TPOMEXYTOYHOU

ATTECTAIHUHU OBYYAIOIIIUXCSA MO AMCIIUIIJIIMHE

Onucanue HOK%&TCHCI\/’I, KpUTCPUHU OLUCHHUBAHUA KOMIIETEHIIUM U ONMCAHHE KAl OICHHUBAHMS

OCYIIECTBJISIIOTCSI B COOTBETCTBUU C llomoskeHreM o OalIbHO-PEUTUHTOBOM CHCTEME OIICHKU
pe3ynbTatoB oOydeHus ctyneHToB no pucruruimHe ([Ipukaz Ned2 ot 04.04.2014 «O6 yTBepkIeHUU
MOJIOKEHUs «PEUTHHT IO TUCITUTIITUHEY ).

Jlns olleHWBaHUST MHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUM 00ydYarOIIUXCS

UCHOJIBb3YIOTCSA cienytomue kputepun no 100-6ainbHON HIKae:

1.

2.
3.
4

DopMyITUpOBaHKE MPEICTABICHHON HHGOPMAIINH B BUE TPOOIEMBL;

[Ipennoxenue cocoba pemeHus mpooJIeMBbl;

O6ocHoBaHMe criocoba penieHus npoOIeMbl;

I[eMOHCTpaI_[I/IH criocoba peucHuAd HpO6J'IeMBI.

OrnieHrBaHUE OCYIIECTBIISIETCS 10 CIICTYIONIEH IIKaje:

100-6anpHas mKana PesynbraT ocBOCHUS
MeHee 40 Kpurepuii He cpopmupoBan
41-70 Kputepuii 4eTKO HEe BbIpaKeH
71-100 Kpurepuii BepaxeH 4eTko
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Jlns1 olleHMBaHUS CUTYAITMOHHBIX 3aJJaHUI UCIIONB3YETCs CIICIyIONas IIKaa;

100-0aipHas mkaia

PesynbpTar ocBOoeHMS

menee 30

oOyJaromuiicss He MOXeT chopMyITHpPOBATh

pobeMy, PeICTaBICHHYIO B 3aJaHUU

31-50

oOyJaromuiicst GopMyJIUpyeT OCTABICHHYIO
3aj1a4y, y Hero c(hopMHpPOBaHbI
M30JIMPOBAHHbBIC 3HAHKS U YMEHHUS, OJTHAKO
OTCYTCTBYIOT HHTCTPHUPOBAHHBIC ITOHATUA U
HaBbIKH, B PE3YJILTATC UCT0 JOIMYIICHBI

OIIMOKHU B PEIICHUHN U 3aJaHUE HE BBIIIOJIHCHO

51-80

3aJlaHue BBINOJIHEHO, 00yJaroIuiics
MIPUMEHSET 3HaHUS U1l peLICHUS
MOCTABJICHHOMN MPOOJIEMBI, OJTHAKO HE
c(hOpMHUPOBAHBI KOMIICTCHIINH, BCIICJICTBUE
4ero 00y4aroIuiicst UCTIBITHIBACT 3aTPYAHECHUS

B ICMOHCTpalun croco0oB peliCHUA 3ada49u

81-100

3a/IaHKE BBIIIOJIHEHO KaK B TEOPETHYECKOM,
TaK U B IPAKTHUUYECKOM ILJIaHE, 00yJaromuiics
JIETKO IEMOHCTPUPYET CBOXO KOMIICTCHTHOCTD

110 JaHHOMY BOIIPOCY

@DOHIBI OTICHOYHBIX CPEJICTB, TTO3BOJISIOIINE OIICHUTh PE3YJIbTaThl 00yUEHUS, BKIIOYAIOT B COs:
®  BOIPOCHI K NPOMEXYTOYHOM aTTECTALINH.

[lepeueHp KOMIETEHLUH U 3TaNbl UX (OPMUPOBAHUS IIPUBEIEHBI B CIIEIyIOIIEeH TabuLe:

HIngp Komnerenuust

Jranbl GopMUPOBAHMS KOMIIETEHIUH

AIIK 1 Cnocoben

HCIIOJIB30BAaTh
ME)K}II/ICHI/IHJ'II/IHapHHﬁ Moaxoa K PpEHICHHUIO
3aa4 HpO(I)eCCI/IOHaJIBHOﬁ JCATCIIBHOCTH

3HaTh CYIIHOCTh M (OPMBI MEXKIUCIHILTHHAPHOTO
1oIX0J1a

YMeTp  UCHOJNB30BaTh  HUHCTPYMEHTBI
peleHus M300peTaTeIbCKIX 3aJa4
03HaBaTEJILHOMN u
EATEILHOCTH,

Bnagers:

TEOPHH

poeCCHOHATBHOMI

HaBBIKAMU CHHTE32a M KOHBEPTECHIIMU
3HaHU TOJIYYCHHBIX B  paMKaX  Pa3UIHBIX
JTUCTHTUIAH TIPY PEIICHUH 3a1ad MpodeCCHOHATBHOMN
nesitenbHOCTH CeMecTp - 4

OIIK-2

CriocoOHOCTh  TIPEACTaBUTH  aJEKBaTHYIO
COBPEMEHHOMY YPOBHIO 3HAHMI Hay4YHYIO
KapTHHY MHpa Ha OCHOBC 3HAHUSA OCHOBHBIX
MOJIOKCHHUM, 3aKOHOB u METOJIOB
€CTECTBEHHBIX HAyK W MaTeMaTHKH s
UCTONB30BaHUSI MpPU PEIICHUH TUIOBBIX
3a7a4 NpodecCHOHAIFHOM JIeSITeIbHOCTH

Bianets OCHOBHBIMHM TIOJIOXKEHHUSMH, 3aKOHAMH H
METOJJaMH  €CTECTBEHHBIX HayK /IS  pEIIeHUs
npodeccHoHABHBIX 3a/1a4

YMeTb NpUMEHSTh OCHOBHBIE MOJIOKEHHS], 3aKOHBI 1
METOABl  ©CTECTBEHHBIX HAyK TMpPH  PEUICHUH
npodeccHOHANBHBIX M HayYHBIX 3a1a4 Cemectp - 4

KoMnjiekT TUNOBBIX HHAMBUAYAJIbHBIX 32IaHUMH

n/n

Pa3znen

JUCIHIINHDI

Oonbem,
4acoB

HauMenoBaHne THIIOBOTO 3aJaHUA
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ATOoMHO-

1 KPUCTAIITUYECKO
€ CTpOCHHUE

TBEPJBIX Tel

8 WNuaunupoBanue KpUCTALIIOrpadMIeCKnX MIIOCKOCTEH 1 HAaNIPaBIICHUH

Jwnarpammsl

2 COCTOSIHUS

METa/NINYECKUX
CUCTEM

8 ,Z[I/Ial"paMMI)I COCTOSIHUS IBOMHBIX CILJIABOB

JlerupoBaHHble

16 Bei6op marepuana 1o TpedyesIM CBOWCTBaM
CTAJIH U CILIaBbI

Hroro: 32

Conepsxanne THIIOBBIX 3aaHMI
1.2.1. UnauumpoBanue Kpucraiorpaguyeckux miockocreii n Hanpasjaenmnii(CPC: 8)

Tematuka: [IpoBecT MHAMLIMPOBAHUE KpUCTALIOrpapUYECKUX IUIOCKOCTEH M HalpaBlieHUH B

COOTBETCTBUM C BAPUAHTOM.
Tun: Jomamnee 3amanme

Ipuxpennennsie ¢aiabl: VHaunupoBaHWe  KpHCTALIONpaQUYECKHX  TUIOCKOCTEH U

HanpasieHui.doc

1.5.1. luarpamMmmsl cocTostHUs IBOHHBIX cu1aBoB(CPC: §)

Tematuka: 1. PacumdpoBars muarpamMmbl cOCTOSIHWE (ompeneneHne (a3 W CTPYKTYpPHBIX

COCTABJISIFOIINX B JIFOOBIX 00JIACTSX IBOWHBIX UATPAMM).

2. HayunThCs OTB30BaThCS MPABIIIOM (a3 U MPaBUIIOM OTPE3KOB MPU OCTPOCHUH KPHUBBIX OXJIAXKIICHUS

" ONpCaACICHUN KOJIMYCCTBCHHOTI'O COOTHOIICHU A (1)213 JJLA JII00OBIX CIIJIABOB.

3. Onpenensath NPOLECCH, TPOUCXOAAIINE HA JIMHUAX JUarpaMmbl (JIMKBUYC, COIUIYC, IBTEKTUYECKas

JIMHUS, JIUHUS IPEAETIbHON PaCTBOPUMOCTH U TIp.), IPU OXJIaX/IEHUH 1 HarpeBaHHUH CIJIaBa.

Tum: /lomanHee 3a1anue

IIpuxpenennsle ¢aiiabl: /[uarpaMmbl COCTOSHUS JBOMHBIX cri1aBoB.doc

1.8.1. Boioop maTepuasia no Tpedyebim cBoiictBam(CPC: 16)
TemaTtuka: BeiObop Matepuana 1o TpedyebM cBolicTBaM. PaboTa co cripaBOUHUKMHU
Tum: /lomanHee 3a1anue

IIpukpennennsie paiiabi: Beioop marepuana no tpeOyebiM cBoiicTBaMm.doc

Bonpocsl kK IpOMeKYTOYHON aTTECTALMHU

«MarepuajoBeJeHUE»

1. 3auer (4 cemecTp)
Ipuxpenuennbie aiiuab: 3auet (4 cemectp).doc
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6. NEPEYEHb OCHOBHOM U JIONOJIHUTEJIBHOM YUYEBHOM JINTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JTUCIIUITIJINHBI

a)OCHOBHAsl IUTEpaTypa:

1. MatepuanoBeneHue u TexHosorus MarepuaioB: YueOnuk / I'.I1. ®etucos, ®.A. I'apudymmun. - M.:
HUIT THDPA-M, 2014. - 397 c.: 60x90 1/16. - (Boiciice obpa3oBanue: bakanaspuar). (nmeperier) ISBN
978-5-16-006899-2, 200 IK3. DNEeKTPOHHBIHA pecypc; PEKUM JOCTyTa
http://znanium.com/bookread2.php?book=413166

2. OcHoBBI coBpeMeHHOTr0 MatepuanioBeaeHus: Y4ueonuk / O.C.Cuportkun - M.: HUL] UTHOPA-M, 2015. -
364 c.: 60x90 1/16. - (Beiciiee oopazoBanue: bakanaBpuar) (Ileperér) ISBN 978-5-16-009335-2, 500
9K3. DIEKTPOHHBIN pecypc; pexum Aoctymna http://znanium.com/bookread2.php?book=432594

3. MarepuanoBenenre B MammHoCTpoeHnu: yaebHoe mocodue / B.I1. [Imurpenko, H.b. Manyiinosa. - M.:
HUL MHDPA-M, 2016. - 432 c.: 60x90 1/16. - (Beicmiee oOpa3oBanue: bakamaBpuar (MATI))
(ITepermiér  7BL[) ISBN  978-5-16-010712-7  DnekTpoHHBI  pecypc;  PEeKUM  JIOCTyma
http://znanium.com/bookread2.php?book=501197

4. MarepuanoBe/ieHUE€ U TEXHOJOTUS MaTepuanoB [DIEKTPOHHBIA pecypc]: yueOHHK sl OGakaaaBpoB
By30B 110 MarmHocTpouTt cnetl. / I'.I1. @erucos [u ap.]; nox pexn. I'.I1.derncoa; MAU (Ham. ucien. yH-
T). - 3. 7-e, mepepald. u 01.-DIIEeKTPOH. TeKCTOBbIC U rpad. man. - M.: FOpaiir, 2015. - 1 3mekTpoH. OrmT.
muck (CD-R). - (BakanaBp:bazoBbiit kypc) (DnexktpoHHble KHHTH u3a-Ba "HOpait"). - DieKTpOHHBIH
aHaJIOT MeYaTHOTO M3aHus. - 3ari. ¢ TUTYA. 9kpana. - ISBN 978-5-9916-3327-7. DnekTpoHHbIN pecypc;

pexxum nocryna http://elibrary.mai.ru/MegaPro/Download/ToView/993
Jlumepamypa u3 s3nekmponHo2o kamanoza:

1. TaBpumok B.C., I'onmsuoB B.A., Mationun B.M., CokonoB B.C., Cokxonoa H.X., ®etucos I'.II.
MarepuanoBe/ieHie ¥ TEXHOJOTHS MaTepualioB y4eOHUK sl OakanaBpoB : Y4eOHUK IJIsi BY30B IO

MaImHOCTpouT. crell.. FOpaiir, 2015. - 767 c.

0)10110IHUTENbHAS JIUTEPATYpa:

1. ITnomxua B.B. MarepuanoBenenue: yued. mocodue st By30B — 2-¢ U3J., mepepad. u jom. — M.:

WznarenscrBo FOpaiit, 2013. — 463 c. — Cepust: bakanasp. bazoBslii Kypc.

2. MarepuanoBeieHHe B MAaIlIMHOCTPOEHUU: yueOHuK aist OakanaBpoB / A.M. Anackus, FO.E. Cenos,
A K. Onernna, B.H. KmumoB — M.: UsparensctBo Opaiit, 2013. — 535 c¢. — Cepus: bakanasp.

VYrayOneHHsI! KypC.

3. JlaBeimoBa M.C., Makcuna E.JI. Marepuanosenenue: Yue6. mocodue. — M.: Mznarenscteo PUOP,
2006. — 240 c.

4. OCHOBBI MPOU3BOJICTBA aBHAIMOHHBIX MarepuanoB [Tekct]: yueb.mocobue / I'.Il. detucos [u ap.];

MAUN (Toc. texn. yH-T). - M.: MAU, 1999. - 47 c.: un - ABT. yka3aHbl Ha 000pOT€ THUT.JI. -
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bubmuorp..c.46 (12 wnaszB.). - ISBN 5-7035-2108-4. DnexkTpoHHBIH pecypc; peXHM JOCTyIa
http://elibrary.mai.ru/MegaPro/Download/ToView/425

5. TexHomoTHs1 KOHCTPYKITMOHHBIX MatepuaiioB / lansckuit A.M. u ap. — M., Mammnoctpoenue, 1990 —
448c.

6. Konaue b.A., Enarun B.U., JIluBanoB B.A. MeramoBeneHne u TepMuyUecKas o0padOTKa IBETHBIX

METAJUJIOB | CIUTABOB: YUEOHUK Ui BY30B. — 4-¢ u31., mepepad. u pon. — M.: MUCHC, 2005. — 432 c.
7. Koncrpykumonnsie MaTepuaiisl: CripaBounuk / Ap3amacoB b.H. — M., MammuHocTtpoenue, 1990 — 688c.
8. Komnozurmonnsie Marepuaisl: CripaBounuk / Bacuise B.B. — M., Mammnoctpoenue, 1990 — 512c¢.

9. Marepuanosenenue: yueo. s By30oB / b. H. Ap3amacos [u 1p.]. — M.: MBTVY um. H.3. baymana, 2003.
—648 c.

10. T'ynsieB A. I1. MerammoBenenue. Y4eOHUK i1l BY30B. 6-¢ U3, mepepad. u jom. M.: Meramtyprus,
1986. - 544 c.

Meronnueckue ykazaHus:

N.J. Huzkun, C.C. Ilumenos, I1.A. HecrepoB. Makpo- 1 MUKPOCTPYKTYpPHBIM aHAJIN3 METALIMYECKUX
cmmaBoB. M., MATU, 2014 1.

M. . Huzkun, C.C. [Iumenos, 11.A. Hecrepos. Kpucrammzarus coneit metauioB. M., MATH, 2014 r.

W.J1. Huzkun, C.C. Ilumenos, [1.A. HectrepoB. Tepmuueckas obpaOoTka yriaepoAaucThIX craneil. M.,
MATUH, 2014 r.

N.J. Huzkun, C.C. Ilumeno, I1.A. HecrepoB. CTpykTypa M CBOICTBA TEPMHUECKH YIPOUHSEMBIX

aTIOMUHHMEBBIX ciiaBoB. M., MATH, 2014 r.

N.J. Huzkun, C.C. [Tumenos, I1.A. HecrepoB. U3yuyenue nuarpammsl coctosinust Fe-Fe3C. M., MATU,
2014 .

C.C. Iumenos, I1.A. Hecrepos. MuauimpoBanye KpuctauorpagMyeckux IIOCKOCTENH M HalpaBiIeHHH.
M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hectrepos. luarpammsl cocrosinus. M., MATH, 2014 r.

C.C. Ilumenos, II.A. Hecrepos. Bbibop marepuana u ynpouHstouiel o0paboTku jaeTaned MalluH U
uHcrpymenta. M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hecrepos. VcnpiTanne mMetaiuioB Ha pacTsbkeHue. OnpeneneHue XapakTepUCTHK
MIPOYHOCTHU M MIacTuYHOCTU B cooTBeTcTBHM ¢ 'OCT 1497-84. M., MATU, 2014 r.

C.C. Tlumenos, I1.A. HectepoB. Metobl onpesienieHre TBEpAOCTH METAJUIOB M CIUTaBOB. VcmibITanus Ha

TBepAoCTh N0 PokBemny. McnbiTanus Ha TBepaocTs 1o bpunemmo. M., MATH, 2014 r.

7. MEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON
CETU <MHTEPHET», HEOBXOJINMBbIX /IUIs1 OCBOEHUSA JUCHUIIJIMHBI
Hns  obecneueHust 00Opa3oBaTelbHOrO  Mpolecca MO  JUCHMIUIMHE — O00ydaroniumcs

NpeaoCTaBIACTCA BO3MOXKHOCTL KPYIVTIOCYTOUHOTO AWCTAHIIHMOHHOTO HWHAWBHUAYAJIBHOI'O JOCTYIIA K
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ANEKTPOHHBIM OMOJIIMOTEYHBIM CHCTEMaM M3 JI00O TOYKH, B KOTOPOW HMeEeTCs IOCTYI K CETH

«HTEepHETY.
HaumeHoBaHue pecypca HNHTepHeT-CCHLTKA HA pecype
"ZNANIUM.COM™
DneKTpoHHAas OonbamoreyHast cucrema | http://znanium.com

"ZNANIUM.COM".

00O "U3pareancrBo Jlanb

DnekrponHas oubauoreunas cucrema OO0 e.lanbook.com

"NUsnarenbcTBo Jlanp".

00O "JJieKTpOHHOE U31ATEeJIHLCTBO IOPAUT"

DrekTpoHHas OHOIMOTEYHAs CHCTEMA FOPAWT. 2BC | http://biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas Oubamoreka MAU

Dnextponnas oubnanoreka MAU (cobctBennocts MAUM). |  http://elibrary.mai.ru/MegaPro2/

Web
JuiekTpoHHas1 OuOmoTeka Koncopumyma aspokocmudecknx By3oB Poccun
DeKTpOHHAs OubIMoTEeKA Koncopumyma | http://elsau.ru
a’pPOKOCMHUYECKHX By30B Poccuu.
bu6auorexka POOU

bubnmmnorexa POOU ‘ http://www.rfbr.ru/rffi/ru/library

EnnHoe okHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
Enunoe oKHO j0CcTyIa K 00pa3oBaTe/IbHBIM pecypcam ‘ http://window.edu.ru/

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

OnektponHas Oubnuoreunas cucrema ELIBRARY. ‘ http://elibrary.ru

00O "HannonaabHblil nugposoii pecypc "Pykont"
OOO "HauunonansHbli ndppoBoii pecypc "Pykont". ‘ http://text.rucont.ru

000 "UBHUC"
000 "MBHUC". | http://ivis.ru
00O "UnTerparop aBTOpcKoro npasa'
OOO "Unrerparop aBropckoro mpasa” 1Qlib. ‘ http://www.iglib.ru/
®I'bY "PI'B"
DnekTpoHHas oubnmoreka auccepranuii PI'B. http://dvs.rsl.ru
Hanmonanwsnas snexrponnas oubnuorexa (HOB). http://H36.pd
HIT HOUKOH

Hexommepueckoe NapTHEPCTBO "HaumonaneHsiit | http://archive.neicon.ru
OnexrponHo-Unpopmarmonusiii Koncopuuym".
Hay4Hble MOJIHOTEKCTOBBIE PECypChl U3/1aTeNbCTBA http://link.springer.com/
Springer (apxuB).
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HaydHble TIONHOTEKCTOBBIC O KypHaibl —u3matenbcTBa | http://www.tandfonline.com/

Taylor&Francis Group (apxuB).

basa nannbix GreenFile kommanuu EBSCO. http://www.greeninfoonline.com.
BHemHeakoHoOMH4Yeckoe o0beuHeHHe " AKageMHUHTOPT"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'bY "I'THTHB Poccun"

baza nmanneix Web of Science (nmpaBooGmamarens - | Www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

baza mannbix Scopus usgarensctBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa3oBaTEeIbHBIX LENSX. http://www.nature.com/

Springer

Nature

baza ganneix kommnanuun EBSCO Publishing: http://search.ebscohost.com

BJ] CASC. BJI MathSciNet via EBSCOhost.
Hay4Hble  MOJIHOTEKCTOBBIE  JKypHalmbl W kHurd | http://www.sciencedirect.com
n3natenberBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU
HayuHbple MOJIHOTEKCTOBBIE AaHIIIOSI3BIYHBIC KypHaubI | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJJMYECKHUE YKA3AHMS JJIsSI OBYYAIOILIIUXCS 10 OCBOEHUIO
JUCHUTINHBI

D} PeKTUBHBIM CIMOCOOOM pa3BUTHS TBOPYECKUX CIIOCOOHOCTEH CTYJIEHTOB MpPU H3YUYCHHH
JTUCIUTUTUHBI SBJSIETCSI CaMOCTOsITENbHAsE paboTa, KOTOpas HalejdeHa Ha MpopadOTKy CTyJIEeHTaMHu
Marepuaia MpomeanX KOHTAaKTHBIX 3aHATUN U TOJATOTOBKY K MPEACTOSAIUM 3aHITHSIM.

CamocrosiTenbHasi paboTa CTYJIEHTOB TPOBOAUTCS WMU B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOKHOCTSIMU. MOXHO, OJHAKO, pPEKOMEHJIOBAaTh TIPYNIOBOE HW3yYEHHWE  MaTepHUasoB,
o0ecrieunBaIIee COBMECTHYIO pPa0OTy HECKOJIbKHX CTYJIEHTOB, UYTO IIOJIOKUTEIHHO BIUSET HaA
KauecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B TO e Bpems BbICOKas CTENMEHb YCBOCHHS H3y4aeMOW JHCHUIUIMHBI JOCTHTAeTCA TPH
MOCTOSIHHOM padoTe CTYIACHTOB HaJl TEKYIUM MaTepuaaoM. B 3Toil cBs3M kenarenbHa mpopaboTKa
JIEKIIMOHHOTO MaTrepuajga B JEHb €ro MPOYTEHHs, YTO TO3BOJISIET, BO-TIEPBBIX, OINEpPaTUBHO (Ha
CIIeyIoIIel JIeKIIMM) CHUMAaTh BO3HUKAIOIIUE BOIMPOCHI U, BO-BTOPBIX, CO3/laBaTh Oara’k 3HaAHUH IO
JTUCITUTIITUHE 33]I0JITO JI0 TIPOMEXYTOYHOM aTTeCTaIiH.

[Ipy MoArOTOBKE K MPAKTUYECKUM 3aHATHSIM TakKe HEoO0XoAuMa MpopaboTKa JEKIIMOHHOTO
Marepuaisa. ITO MO3BOJUT OCO3HAHO PadOTaTh C MpeIaraéMbIM MaTe€pUajoM MperojaBareiieM Ha
MPAKTUYECKOM 3aHSTHUH, 4, CIEAOBAaTEIbHO, 3aKJIAAbIBaTh 0a3y METOJUK U MPHEMOB IMPHU pPEUICHUH
MPaKTUYECKHX 3a]1a4.

[Ipu u3ydeHnn marepuaia HeoOXOIUMO JAeNaTh aKIEHT He Ha 3a3yOpMBaHUU MaTepuaia, a Ha
MMOHUMaHUEe ero (U3UYECKON CYTH, YTO PA3BUBACT MBINIJIEHHWE W TO3BOJISIET TOHSITH METOO0JOTHIO
M3y4yaeMOU AUCIUIUINHBIL.

Jlexyuu:
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B xonge neKUMOHHBIX 3aHATHH HEOOXOIUMO BECTHM KOHCIEKTHPOBAaHHE Y4eOHOro Marepuaa.
OOpamiath BHUMaHHE Ha KaTeropuu, (GOpMYJIUPOBKH, PACKPBIBAIOIIME COAEpM AaHHE T€X WM HHBIX
SIBJICHUH U MPOLIECCOB, HAYYHbIE BBIBOJIbI U IPAKTUUECKUE PEKOMEHIAIUH.

XKenarenbHo OCTaBIATH B paboOuMX KOHCHEKTAaxX IOJ, TJe JAeJaTh MOMETKH U3 PEKOMEHJIOBaHHOM
JUTEPaTyphl, TOMOJIHSIONIME MaTepHall MPOCTYIIAHHONW JIEKIIUY, a TaK)Ke MOJYEpKHUBAIOINEe 0COOYIO
BAKHOCTb T€X WJIA MHBIX TEOPETUUYECKUX MOJIOKEHUMN.

PexkomeHnayercs 3aaBaTh IpenogaBaTel0 YTOUHSAIOIMINE BOIIPOCH! € LIENbIO YSICHEHUS TEOPETUUECKUX
IIOJIOYKEHUH, PA3PELLICHUs] CIIOPHBIX CUTYyaLUH.

CBoll KOHCHEKT JIeKIIMU CleayeT JopabarbiBaTh, JAejas B HEM COOTBETCTBYIOUIME 3alKCH U3
JUTEepaTyphbl, PEKOMEHJOBAHHON MpenojiaBaTeieM U MPeAyCMOTPEHHOM paloueil mporpammon ams
paboueii nporpammsl aucuutuinabl (PILT).

JUie  moHMMaHMs ~MaTepualla UM KayeCTBEHHOIO €ro  YCBOEHHS PEKOMEHJIyeTCs  Takas
MIOCJIEI0BATEIbHOCTh U IPOJOJIKUTEIBbHOCTD IE€UCTBHIL:

- 3yueHune KOHCIIEKTa JIEKIIUHU B TOT K€ JAeHb (rocie nekuun): 10-15 MuHyT.

- M3ydenne KOHCTIEKTa JICKIIUU 3a JICHb nepe]] clenytomei gekiue: 10-15 munyT.

- 3yueHue TeopeTnyeckoro Marepuaiia o yueOHUKY ¥ KOHCIIEKTY: 2 yaca B HEZEIO.

- B Treuenue Henenu 1 yac paborath ¢ TUTEPaTypoil B OUOIHOTEKE (3JIEKTPOHHOM OMOIHOTEKE).
PekoMenganuu no pabore ¢ IUTEPaTypoil 3aKIIOYAIOTCS B HEOOXOIMMOCTH M3Yy4EHHUS HUH(POPMAIUH
10 N3y4aeMON TeMaTHKE U U3JIOKEHHOH B yUeOHUKAX, yUeOHBIX TOCOOUSIX, TIEPUOTUUECKUX U3 TaHUSIX.
Pexkomenayercs nmocie u3ydeHus odepenHoro naparpada yueOHUKa BBIIOJHUTh HECKOJIBKO MPOCTBIX
yOpaXHeHH Ha JaHHyl TeMy. KpoMe TOro, oueHb MOJIE3HO MBICIEHHO 3a7aTh cebe cleayroue
BOIIPOCHI U TONPOOOBATH OTBETUTH HA HUX:

- 0 uéM 3TOT maparpad?

- KaKue HOBbIE MOHATHUS BBEJCHBI, KAKOB UX CMBICIT?

- YTO JaayT 3TU NOHATHS HA IIPAKTHUKE?

Cemunapckue 3aHaAmus.

BaxxHoil cocTaBHOW YacThl0 ydeOHOro Ipoliecca B BY3€ SIBISIIOTCS CEMHHAPCKUE/TIPAKTUYECKHE
3aHATHS. [IMaHbl CEeMUHAPCKHUX 3aHIATUHI, UX TEMAaTUKa, pEKOMEHIyeMas JJuTepaTypa, Leib U 3a/1a4u €€
M3y4YEHUs COOOIAIOTCS MPEnoAaBaTesieM Ha BBOAHBIX 3aHATHAX uiH OepyTes u3 PIT/L.

IlonroroBka K CEMUHApCKOMY 3aHATHIO BKIOYaeT 2 Jrana: l1-i — OpraHW3aluOHHBIN; 2-U -
3aKperjieHue M yriayOyieHue TeopeTndeckux 3HaHui. Ha mepBoM 3Tame CTyJIEHT IJIaHMPYET CBOIO
CaMOCTOSITENIbHYIO paboTy, KOTOPast BKJIIOYAET:

- ySICHEHUE 3a/laHUs Ha CAMOCTOSITENIbHYIO padoTy;

- I0J1I00P PEKOMEHI0BAaHHOH JIUTEPaTyphl;

- COCTaBJIEHHWE IUTaHa paldoTbl, B KOTOPOM OINpPEAENSAIOTCS OCHOBHBIE ITYHKTBI MPECTOSIICH
MOJITOTOBKH.

Bropoili aran BK/IIOYAaeT HENOCPEACTBEHHYIO IMOAIOTOBKY CTyAEHTa K 3aHATHI0. HaumHaTe Hano c
M3yYEHUs] peKOMEHJOBaHHOW uTeparyphl. Ha nekuuu oObIYHO paccMaTpuBaeTcsl HE BECh MaTepHal, a
TOJIBKO ero yacTb. OcTalibHasg €ro 4acTb BOCHOJHSIETCS B MPOIECCE CaMOCTOSITENbHOM paboThI.

Ocoboe BHHMaHHE TPU ATOM HEOOXOAUMO OOpaTHUTh Ha COJEPKAHHE OCHOBHBIX IOJOKEHUU U
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BBIBOJIOB, O0OBsICHEHUE SBJICHUI U (DAKTOB, ySACHEHUE MPAKTUUYECKOTO MPUIIOKEHUS PacCMaTPUBAEMBbIX
TEOPETUUYECKUX BOIPOCOB.

[Ipu HeoOxommMocTH cienyeT oOpamarbcs 3a KOHCYJIbTalMed K mpernonaBarento. Ha cemmuape
KaX/IbIl €ro yYaCTHHK JOJDKEH OBITh TOTOBBIM K BBICTYIUICHHIO IO BCEM ITOCTABJICHHBIM B IUIaHE
BOIIPOCaM, IPOSIBISATh MAaKCUMAaJbHYI0 aKTUBHOCTH IMPH UX PACCMOTPEHUU. BBHICTyIJIeHHE HOIKHO
CTPOUTBCS CBOOOIHO, YyOenuTeNnbHO U apryMeHTupoBaHo. IlpemopaBarenb ciaeauT, YTOOBI
BBICTYIUIEHHE HE CBOAWIOCH K PEIPOAYKTUBHOMY YPOBHIO (IIPOCTOMY BOCIPOM3BEIECHUIO TEKCTA), HE
JIOITYCKAeTCs U IPOCTOE YTEHUE KOHCIIEKTA.

[Ipy moAroTOBKE K MPAKTUYECKUM 3aHATHUSIM, OOYy4YaroUIMMCs HEOOXOJUMO HU3YYUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMUTHCS C JOIOJHUTEIbHON JIUTEPATypol, HOBBIMU MyOJMKalUSIMU B
NEPUOAMYECKUX M3JAHUAX: JKypHajgaX, raserax u T.0. Ilpm 3TOoM ydecTb peKOMEHIalU
npernoiaBaTens U TpeboBaHus yueOHOM mporpaMMbl. B Xo/ie MOATOTOBKHM K MPAKTUYECKUM 3aHATHAM
HEO0OXOJUMO OCBOMTH OCHOBHBIC TMOHSTHS M METOAMKH pacueTa IoOKas3aTeled, OTBETUTh Ha
KOHTPOJIbHBIE BOTIPOCHI.

Iloozomoska k 3auémam u IK3aMeHaAM:

[Ipu moaroroBke K 3a4€Ty MO AUCIUIUIMHE OOYyYarOlUiCA mpopadaThiBaeT COAEpNKAHUE JICKIUH T10
CBOEMY KOHCIIEKTY U M0 peKOMEHIOBAaHHBIM yueOHHKaM. Ha kaxkapiii Borpoc, o0ydaromuics JoKeH
HamucaTh IJIaH OTBETA, KPaTKO MEPEUUCIUTh U 3allOMHUTH OCHOBHBIC (DaKThl, MoJoKeHus. Ha stane
MOJITOTOBKH K 3a4eTy OOyYaromMNCs CUCTEMAaTU3UPYET U MHTETPUPYET MH(POPMAINIO, OTHOCSIIYIOCS
K pa3HbIM pa3jienaM JIEKIIMOHHOTO MaTepHala, JIydlle OHUMAaeT B3aUMOCBS3b Pa3MYHbIX (aKTOB U
MOJIOKEHUN AUCHUILTHHBI, BOCIIONHSET MPOOENbl B CBOUX 3HAHUSX.

Memoouueckue pekomenoayuu K 3a0AHUAM.

BoinonHenue goMamiHero 3afjaHusi CTYJEHTOM SIBJIIETCS IOBTOPEHUEM, 3aKPEIUIEHUEM U YCBOCHHEM
MPOMJICHHOIO Ha 3aHATUM MaTepHala, MOJIrOTOBKAa K HM3YUYEHHIO HOBBIX BOIIPOCOB, PACIIUPEHUE U
yriyoneHue 3HaHu#, GopMHpOBaHHE YMEHUI M HaBbIKOB. [IpenogaBarens GopMynupyeT AoMallHee
3aJJaHMe ONTUMAJbHBIM 1O 00BEMY M COJEPXKAHUIO C BOIPOCAMM Ui OOCYXIEHUS M PacyeTHBIMU
3aJladyaMH, Ipejnosiarasi IpeeMCTBEHHOCTh IIEPEeX0/ia OT paHee U3YYEHHOTO K HOBOMY.

Tembl pedepaToB, Kak MpPaBUIIO, MOCBAILIEHBI PacCMOTpPEHHUIO0 ofHOW mpoliembl. O0bEM pedepata
MOXeT ObITh OT 12 10 15 cTpaHMIl MAaIIMHOMMCHOTO TeKCTa. TeKcToBas 4acTh pabOThl COCTOMT U3
BBenenns, OCHOBHOM 4acTu U 3aKIIIOUEHUS.

Bo BBeeHUU CTYJEHT KpaTKO 0OOCHOBBIBAET aKTyaJbHOCTh U30paHHOM TeMbl pedepaTa, pacKpbIBaeT
KOHKpETHbIE LeM U 3aJlaud, KOTOpble OH CcOOMpaeTcs pelUTh B XOJIe€ CBOEro HEOOJBIIOro
UCCIIeTIOBaHMUS.

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

B 3akioueHun KpaTKo AODKHBI OBITH CPOPMYIUPOBAHBI MOJYyUYEHHBIE PE3ysbTaThl MCCIEIOBAHUS U
naHbl BBIBOJBL. KpoMe Toro, 3akiitoueHre MOXKET BKIIIOYaTh MPEAJIOKEHUST aBTOpa, B TOM YHCIIE U 110
JanbHeHIeMy U3y4eHHIO 3aMHTEPECOBaBIICH €ro MpoOIeMBl.

B cmucok nutepaTypbl (MCTOYHMKOB M JIMTEPATyphl) CTYACHT BKIIOYAE€T TOJBKO T€ JOKYMEHTHI,

KOTOpBIE OH MCIIOJIb30BaJl IPU HaNlMCaHUM pedepara.
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9. MEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCITIOJIb3YEMBIX ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJIMHE
JlucuuniauHa OpUEHTHMpOBaHAa Ha INPUMEHEHHE KOMIBIOTEPHOM TEXHUKH, pPECYypCOB

MH(POPMALIMOHHO-TEJIEKOMMYHUKAMOHHON ceTu «MHTepHeT», 3neKTpoHHO Oubimmorekn MAW nist
MOMCKa, cOopa, XpaHeHUs, 00pabOTKH U MPeACTaBICHHU HH(OPMAITUH.

[Tporpammuoe obecnieuenue, MTHTepHET-pecypChl, 3JIEKTPOHHbBIE OMOIMOTEYHBIC CUCTEMBI:

Microsoft Windows, Microsoft Office, Kaspersky Security

10. ONMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI IO OCBOEHUIO
JUCHUIINHBI

1. JIekiIMOHHBIE 3aHATHS:

1.1. KoMIIIEKT 3JI€KTPOHHBIX PE3EHTAIIMOHHBIX MAaTEPHAIIOB (CIAiI0B).

1.2. Aynuropus ans  YTEHHS TIOTOYHBIX JIEKIMH, 0O0OpyJOBaHHAs KOMIIBIOTEPOM U
MPOCIIMPYIOIIUM YCTPOHCTBOM (TIPOEKTOP, IKpPaH, KOMIIBIOTEP/HOYTOYK).

2. [IpakTuyeckue 3aHATHS:

2.1. Ayauropusi Ui TPOBEACHUS MPAKTUYECKUX 3aHATHH IS 00mero mpogecCHOHAIBHOTO
LUKJIa JUCLHUIUINH, 000py/10BaHHAs KOMIIBIOTEPOM, SKPAHOM M ITPOELMPYIOLIUM YCTPOUCTBOM.
2.2. Dnekrpudeckue gaboparopusie neun mapku CHOJI- 1,6.2,5.1/9-13.

2.3. Komiekuuss MHUKPOCTPYKTYP, H3Y4aeMbIX KOHCTPYKLMOHHBIX M HWHCTPYMEHTAJIbHBIX
MAaTepHaJIOB, pACTBOPHI COJIEH.

2.4. MeputenbHblii HMHCTPYMEHT, TBEpJOMEpbI, MeTajsiorpadpuueckue U OHOJIOrHYecKue
MHUKPOCKOTIBI, ~My(QenpHble  IMe4H, NIUIH(QOBAIBHO-TIONIMPOBAIBHOE  00OpYIOBaHUE  JUIS
IIPUTOTOBJICHUSI LIUTHU(OB.
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Ipnnoxenne 1
Kk paloueiil mporpaMme IHCIHUILIHHBI

«MaTepualioBEICHUE

AHHOTaNUsA padoyeil MPporpaMmmbl

Hucnunnuaa MarepuagoBeacHue sBIsSEeTCS 4YacTbio 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.

JuciunauHa HareneHa Ha popmupoBanue ciaeayromumx kommnerernuii: IIIK 1 ,0TTK-2.

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

[IpenogaBanue MUCHUIUIMHBI MPEAyCMaTPHUBACT CIEAyIOMHe (HOPMBI OpPTaHU3ANMH YIeOHOTO
nporecca: Jleknus, [IpakTrueckoe 3ansTue, JlaboparopHas pabora.

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

OO0mias TpyIOEMKOCTh OCBOCHHUS AMCLUMILIUHBI cOCTaBisieT 3 3aueTHhIX enuHul], 108 uacos.
[TporpaMMoii JHUCIUIUIMHBI TPEAYCMOTPEHBI JieKIMOHHbIe (28 uacoB), mpaktuueckue (14 yacos),
naboparopubie (8 uacoB) 3ausaTHs U (58 YacoB) CaMOCTOSATEILHON pabOThI CTYICHTA.
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IMpunoxkenue 2
K padoyeii mporpaMme TUCHUTIIHHBI

«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 TEXHOJIOTHH:
Onucanue: OCBOUTH METOABI MAKpPOCKONMHMYECKOTO W MHUKPOCKOMHYECKOTO aHaiu3a IpH
M3YyYEHUH MAaKpO- H MUKPOCTPYKTYpbI. OCBOUTH pabOTy Ha METAIIOTPadhUIeCKOM MUKPOCKOIIE.
Conep:xanue:
Bomnpockr caMokoHTpOIIA:

MaxkpocTpyKTypa:

Urto Takoe MakpoCTpyKkTypa?

Kakumu cnocobamu u3yudaroT MakpoCcTpyKTypy?

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 BBISIBUTH JEHJIPUTHYIO CTPYKTYPY B JIMTBIX 0Opa3nax?
Kakue ObIBatoT U3710MbI?

© 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 MUKPOCTPYKTYpHBI?

Kak BBIABIAIOT MUKPOCTPYKTYpY?

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 3akmrouaeTcsi MeXaHU3M BBISIBJICHUSI CTPYKTYPHBI 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 yrjiepoaucTbix crajaei.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: 3ydyeHue BIUsHUAS TEMIIEPATypbl HArpeBa, CKOPOCTH OXJIAXKICHUS MPU 3aKaJIKe U
TEMIIEPATYPHO-BPEMEHHBIX PEXUMOB OTIIYCKa Ha TBEPAOCTb 3aKAIEHHBIX YIVIEPOJUCTBIX CTaJIEH,
O3HAKOMJICHHE C Pa3IMYHBIMH BHUJAMH TEPMHUYECKOW OOpabOTKM - HOpMalM3anuei, 3aKalkod Hu
OTILyCKOM YIJIEPOAMCTBIX CTaJIeH, ONpENeIEeHUE ONTUMAIBLHON TEeMIIepaTyphbl 3aKaJIKH YTIE€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 nosiHas U HENOJIHAA 3aKaJKa cTajei?

. Kakas cTpykTypa BO3HMKAET NPHU MOJHON 3aKaJIKE YIIEPOAUCTBIX CTaNIehH?
. 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 HOpMamu3anus crajien?

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.
JJis KakuX BELIECTB OCHOBHBIM SIBJISIETCSI 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 aMOPGHBIM CTpoeHHEM?
Kakwue THrb! cBsi3eil xapakTepHBbI U1l KPUCTALTHYECKOTO U aMOP(HOTO CTpOSHHS?
Kakoe cocrosiHue BeliecTBa — KpUCTaNIMYeckoe WM amophHoe — sBIseTcs Ooiee
PaBHOBECHBIM?

9. JlaiiTe ompenesieHne KPUCTAIUTMYECKOW PEHIEeTKH W KpUCTalNIMdeckoil sueliku. HazoBute
M3BECTHBIC BaM THIIBI KPUCTAIUTMYECKUX PEIIETOK.

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 METAJIIIOB?

13. OOBsicHUTE BIMSHUE CTETICHH MEPEOXIIAKACHUS HA CTPYKTYPY JTUTOrO METala.

14. Yro nazeiBaercs moaudunupoBanneMm? Kakosa ero mein?

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

16. Kakwue nedexTsl XapakTepHbl IJIsl peaJbHOr0 CTPOSHUS METAUIOB? YKaKUTE MX BIMSHUE HA
CBONCTBA.

17. Jlaiite ompenenieHne 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 nukBamms? Kakue BUabI IMKBAIIMN BaM U3BECTHBI? UeM OHU BBI3BAHbI?

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? OXapakTepu3yiTe ux.

24. Yro Takoe mepekpuctaumsanusa? Kak MeHsiercss CTpyKTypa M CBOWCTBA CIUIaBOB IIPH
nepeKkpucTaIu3aniu?

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

26. UYro takoe Hakien? Kak MeHseTCS CTPYKTypa ¥ CBOMCTBA 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 o0padorka? HazoBuTe OCHOBHbIE BUJBI TEPMHUECKON 00PaOOTKH.

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 MPOUCXOIUT B CTANSAX IPU MEIJICHHOM OXJIaKICHUU?
HazoBute nporneccsl, NpoTeKaroye py 3TOM IIPEBPAILLEHUH, U 0XapaKTEPU3YHUTE UX.

34. PaccMmoTpuTe MEpIUTHOE MpeBpallleHue; HA30BUTE TPU CTaJAMM STOro mpeBpaiieHus. Yrto
M3MEHUTCS MIPU TOBBIIICHUH CKOPOCTU OXJIAXICHUS?

35. Uto Takoe copOuT u TpoocTuTr? UYeM OHU OTIMYAIOTCS OT IMEpJIUTa MO CTPOCHHUIO U
cBoiicTBam?

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

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

38. Uro Takoe KpUTHUYECKasi CKOPOCTh 3aKaJIKu?

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 JUIs 3arOTOBOK U3 cTayiel, coaepxamux 0,4% yriaepona
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 JKeie3e IPU HarpeBe U OXJIAKICHUH?

44. Kaxue (a3pl 00pa3yroTCs B CHCTEME «KETIe30 — 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 BBIICNTUTh B CHCTEME <CKEIe30 — IEMEHTHUT», B 4YeM
COCTOSIT CTPYKTYPHBIEC OTIMYHUS TEXHUYECKH YHCTOTO XKeJe3a, CTaIel U YyTyHOB?

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? Kakyo 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 OTHMYyCK M KakoBa ero 1einb? PaccMoTpuTe mpeBpallieHus B 3aKaJCHHBIX 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 ynydyllleHHE, KaKkOBO €ro Ha3HaueHWe B mpomblnuieHHocTu? Kakue cramum
MPUMEHSIOT JUTSI U3TOTOBIICHHSI IETaJIe MaIlIiH, ITOIBEPTaeMbIX yITyUIICHUIO?

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

57. Yto Takoe XxuMHKO-TepMmuueckas oOpabGorka? Haszosure Buasl XTO, Haubonee MmHpoOKo
MPUMEHSEMbIE B TPOMBIIIICHHOCTH.

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 pe3yibTaTe LEMEHTALMU M MOCIeIylolell TepMHYecCKOn
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 MpU
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 NMPUHLIUIHAIBEHOE pa3nndne?
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66. [Touemy mnpm Bcex BHAAX XHUMHKO-TEPMHYECKOW OOpaOOTKM TOBBIMIACTCS TMPEIS
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 3akanku 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 MatepuanoBeaeHue
Pa3nen Ne2 ATOMHO-KPUCTAUIMYECKOE CTPOCHUE TBEPBIX Tl
Tunosoe 3axanne Nel UnauimpoBanue kpuctamiorpadhuyeckix mIOCKOCTEH U

HaMpaBJICHUN

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM 4acoB): 6

TemaTuka: [IpoBecTy HHIUIIMPOBAHKE KPUCTAIOrpapUUECKUX MIIOCKOCTEH U HAIIPABICHUI 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

Bapuanrt 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

Bapuant 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 CMMBO/Ia HanpaBAeHUA, ero 3anmcn?

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

11. YKaxunTe, Kaknme HAEKCbl 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 3axanue 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 mosib30BaThCsl MpaBuiIoM (a3 U MPaBUIOM OTPE3KOB IPU MOCTPOEHUM KPUBBIX
OXJIQXKJICHUS U OTIPE/ICIICHNU KOJIMYECTBEHHOTO COOTHOMICHUS (a3 sl JTFOOBIX CIIaBOB.

3. OnpenensaTh NpOLECCHI, NMPOUCXOJALIME HA JUHUAX Juarpammsl (JIMKBUIYC, COJHUAYC,
IBTEKTHUYECKAs JIMHUSA, JUHUS MPEAeIbHON PacTBOPUMOCTH U MIp.), IPU OXJKICHUU M 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 ONPEICIMTh COOTHOLICHUE
(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, HAPHCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(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 KOMHATHOM 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 AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
Ka0= a0t fso
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpATypE:
a2,=10, B,=90 B%
[ToCTPOMTL KpHBHIE OXIAXKIECHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABJIAIOIIMX 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 KpUBBIE OXIAXKICHUS, HAPUCOBATH CTPYKTYPY M ONPEAEIUTH COOTHOIIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABIISAIONIMX 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 OXJIAXKIECHHS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(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 IPY KOMHATHOMN 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 HArpaMMy COCTOSIHMS 10 JAHHOMY TPeX(pa3HOMY 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 JHArpaMMy COCTOSIHHS 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%, 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%
[locTpouTh KpuUBBIE OXJIAXKIEHUS, HAPUCOBATH CTPYKTYpPY M OIPEACIUTh COOTHOLIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIFOIIMX 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:
20=10, Bo=90 B%
IlocTponuTh KpHUBBIE OXJIAXKIEHUS, HApPHUCOBAThb CTPYKTYpPy U OIPEIACIUTh 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
PactBopuMocCTh (a3 mpu KOMHATHOW TeMIepaType:
Bo=85 B%
[locTpouTh KpuBBIE OXJIAXKIEHUS, HAPUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOUICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 14
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSHUS MO JaHHOMY TpeX(a3sHOMY paBHOBECHUIO
Keo= az+ B
PactBopuMocTh a3 mpu KOMHATHON TeMIepaType:
20,=30
[locTpouTh KpuBBIE OXJIAXKIEHUS, HAPUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOUICHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 15
[TocTpouts NBOIHYIO qUAarpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3sHOMY paBHOBECHUIO
K= a0t fso
PactBopuMocCTh a3 mpu KOMHATHOW TeMIepaType:
a,=10, Bo=90 B%
[locTpouTh KpuUBBIE OXJIAXKIEHUS, HAPUCOBATH CTPYKTYPY U OIPEAECIUTh COOTHOUIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIFOIIMX AJIsl CIUIABOB:
15%, 40%, 60%, 100% B
BAPUAHT Ne 16
[TocTpouth ABOIHYIO qUArpaMMy COCTOSTHUS IO JaHHOMY TpeX(asHOMY paBHOBECHUIO
Kso=A+ B
PactBopuMoCTh (a3 mpu KOMHATHOU TeMIepaType:
[TocTpouth KpHBBIE OXJIQXKAEHUS, HAPUCOBATH CTPYKTYPY M OINPEAEIUTh COOTHOILIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX AJIsI CIUIaBOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 17
[TocTpouts nBOIHYIO IUarpaMMmy COCTOSTHUS MO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
K30 + fso= aeo
PacTBopuMoCTh (a3 mpu KOMHATHOW TeMIepaType:
20=20 N Bo=90 B%
[TocTpouth KpHBBIE OXJAXKIEHUS, HAPUCOBATH CTPYKTYPY M OINPEAETUTh COOTHOIIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIIOIINX AJIsI CIUIABOB:
40%, 60%, 70%, 100% B
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BAPUAHT Ne 18
[TocTpouTh NBOWHYIO IUarpaMMy COCTOSIHUS IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
K20 + fgo= a0
PacTBOopuMOCTb (pa3 mpu KOMHATHOM TemIeparype:
20=10 , Bo=80 B%
IlocTponuTh KpHUBBIE OXJIAKIEHUSA, HAPUCOBATh CTPYKTYPY H OIPEIECIUTh COOTHOIIEHUE
($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 TemImeparype:
20=60 , Bo=90 B%
IlocTpouTh KpuUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 20
[TocTpouTh NBOWHYIO TUArpaMMy COCTOSIHHS MO JAHHOMY TpeX(a3HOMY paBHOBECHIO
K30 + B= aso
PacTBOopuMocCTb (pa3 mpu KOMHATHOM Temreparype:
2,=20 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUSA, HAPHUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 21
[TocTpouts JBOIHYIO qUarpaMmy COCTOSIHUS IO JAaHHOMY TpeX(a3HOMY paBHOBECHUIO
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 NBOIHYIO [UarpaMmy 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 COCTABIISIOMIMX JUISl 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%
ITocTponTh KpHUBBIE OXJIAXKICHUS, HAPHUCOBATH CTPYKTYPY M ONPEIEIUTh COOTHOIIEHUE
(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 U OIPEHCIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 25
[TocTpouTh JBOMHYIO TUarpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
K30 + f70=ass
PacTBOopuMOCTS (pa3 mpu KOMHATHOM Temrmeparype:
20=20, Bo=90 B%
IlocTpouTh KpHUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
25%, 50%, 80%, 100% B
BAPUAHT Ne 26
[TocTpouTh NBOWHYIO IUAarpaMMy COCTOSIHUS IO JAHHOMY TpeX(ha3HOMY paBHOBECHUIO
Kso + fgo= aso
PacTBOopuMOCTb (pa3 nmpu KOMHATHOM Temreparype:
2,=20 N Bo=90 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUS, HAPHUCOBATH CTPYKTYPY MU OINPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 27
[TocTpouTh NBOWHYIO TUAarpaMMy COCTOSIHHS MO JaHHOMY TpeX(a3HOMY paBHOBECHIO
K20 + f70= a0
PacTBOpuMoOCTb (pa3 mpu KOMHATHOM TemIeparype:
2,=20 N Bo=90 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUS, HAPHUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS 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 COCTABIISIOIINX IS 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 OXJIAKIACHUSA, HAPUCOBATh CTPYKTYpY H OINPEICIUTh 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 OXJIAXKIAEHUS, HAPHUCOBATH CTPYKTYPY MW OIPEACIUTh 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
PacTBOopuMOCTb (pa3 mpu KOMHATHOM TemIeparype:
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 JBOMHYIO TUarpaMMy COCTOSIHHS IO JAHHOMY TpeX(a3HOMY paBHOBECHIO
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 caMOKOHTpOJIA:
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 paszeneHa TOYKOM, NMOKa3bpIBAIOIIEH COCTAaB CIUlaBa Ha JBa 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
MPUJIETAIOMINI K JIMHUY JIMKBUAYCa BIBOE JiMHHEe. KakoB mporieHT TBep1oif (hassl B crutaBe?

5. Ha xako#l 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 pasHULA MEXKAY TEMIEPATYPOHl IUIABICHNS U KPUCTAJLUIM3alluy MeTaia?

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 % kommnonenra B?

10. CninaB ¢ Kako# CTpyKTypoil OyZieT UMeTh MUHUMAJIbHYIO TEMIIEpaTypy IUIaBIeHUs?

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

12. Io xaxoi JIMHUKM U3MEHSETCS COCTaB >KUIKOM (ha3bl B Mpoliecce KpUCTAIIH3au?

13. [To xakoMy npaBHITy Oonpeaensiercs 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 KUAKOTO MM MapooOpa3HOro COCTOSIHUS B TBEPIOE

¢ 00pa30BaHUEM KPUCTAJUTMYECKON 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 HAa4Yally paBHOBECHON KPUCTAJUIM3ALMH 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

MalllhH 1 UHCTPYMCHTA

Tumn: /lomamHee 3aganue

Tpynoemkoctb(00beM yacoB): 12

TemaTnka: Pabora Han 3amaHueM MO3BOJMT JIy4llle OPUEHTHPOBATHCS B BBIOOpE crajeit
pa3IMYHOr0 Ha3HAYEHHUsS U OOOCHOBAHHOM OIPENEIECHUU ONTHUMAJIBHBIX PEXHMOB UX TEPMHUYECKOM
00paboTKHu:

1. [IpoBecTn aHanu3 ycinoBui pabOTHl JeTand WM WHCTpyMeHTa. Mcxoas u3 aroro,
copMyHpoBaTh TPEOOBAHMS, IPEABIBISIEMBIC K MaTEpUAIY.

2. JlaTb XapakTepUCTUKY MPEUIOKEHHON cranu: Xxumuueckud cocraB no ['OCTy,
KPUTHUYECKHE TOUKH, LI€JIb BBEACHUS JIETUPYIOIIUX 2JIEMEHTOB.

3. Haznauuth n 060CHOBaTh PEKUMBI TEPMUUECKON 00paOOTKHU JETaU UM UHCTPYMEHTA
UId  TOJNy4YeHHs TpeOyeMbIX [0 YCIOBHSIM pPalOOThl CBOMCTB (TeMIepaTypa ayCTEHUTH3aLuy,
OXJIQXKJIAI0IIas Cpefia, TeMIlepaTypa OTIyCcKa U T.1.).

4. Onucarb MHUKpPOCTPYKTYPY M IIPUBECTH MEXAHHYECKHE CBOMCTBA CTalM IIOCIIE
OKOHYATEIbHOW TEPMUIECKO 00pabOTKH.

S. [IpuBectu npyrue mMapku crajeil, U3 KOTOPbIX MOXET ObITb M3rOTOBJIEHA yKa3aHHas
JieTanb WIK HHCTPYMEHT U KPaTKO OMHUCATh UX TEPMUUECKYIO 00paboTKy.

Tunosbie BApDHAHTDI:

BapuanTt 1
X010BOM BUHT TOKAPHOTO CTaHKa U3rOTOBJIEH U3 cTasu 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 CTAHKA M CBEPJIa U3TOTOBIEHBI U3 cTaian POMS.

Bapuant S
Pe31pl 06a1pouHbIe MeTam1000padaThIBAIOIIETO CTAaHKA U3TOTOBJICHBI U3 cTanu P9.

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

Bapuanrt 7
Kpynsble mrammbl ciokHON GopMbl 171 X0I01HOM 00pabOTKM MeTajula AaBlIeHHUEM U3TOTOBIIECHBI 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 IaBjieHHeM U3roToBjeHbl u3 ctam 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, poIMKUA U KOJIbIA TOAIIMITHUKOB U3TOTOBJICHBI U3 cTainu 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 M3TOTOBJICHBI U3 cTamu 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 MAIMH U3roToBJIEHBI U3 ctanu 1100'13J1.

Bapuant 20
Jlomactu rupoTypOMH U THAPOHACOCOB NEKTPOCTAHIIMIA N3TOTOBIEHBI 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
Koubia mapukonoimumnauKoB u3rotossieHsl u3 cranu X 15CT .

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 yrpaBieHHs] aBTOMOOUIS u3rotosiieH u3 ctanu 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
3y06uatbie kojeca KopoOOK MEpeMEeHbI epeaad aBToMOOMIIel n3rotoBieHsl u3 cranu 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 cugoMeTpa n3rotosieH u3 cranu 20XH3A.

Bapuant 33
[lecTtepau kKOpoOKHU TIEepesad aBTOMOOWMIISI M3roTOBIEHBI U3 ctaimu 18XIT'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, UCIIOIB3YEMbIE B XUMUYECKON MTPOMBIIIIIEHHOCTH, U3TOTOBJIEHBI U3 CTaIH
08X18HI0.

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

Bapuant 38
JIMCKY TUTYyTOB, JIYIIUIBHUKOB CEJIbCKOXO03SIIICTBEHHBIX MAIIMH U3TOTOBJIEHBI U3 cTainu 701

Bapuant 39
Kombua mmamerpom 200..250 MM KpynmHOTaOapUTHBIX MOJIIMITHUKOB M3TOTOBJIEHBI W3 CTaIU

20X2HA4A.

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

20XH2M.

BapuanTt 41

[Munuaapudeckre U KOHUMYECKUE 3y0uaThie Kojieca peayKTopa 3aJHET0 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 nepegHero Beayiiero Mocta asromoousneit I'A3 usrorosnens! u3 cranu 27XI'P.

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.

Bapuanrt 47
[TpomexyTouHas miecTepHs 3aHET0 X0Jla KOPOOKH MepeMeHbl Iepead aBTOMOOMIIS U3TOTOBIIEHA U3

crtast AC19XTH.

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

AIT20XTHM.

Bapuant 49
3anopHsble UIJIbl OIUIAaBKOBOM KaMepbl KapOropaTopa U3roToBieHsl u3 ctamu 30X13.

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

Bepcus: AAAAAADw2gM Kox: 000153313



