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PABOYASA ITPOI'PAMMA JUCHHUIIJINHBI

Pasnennl paGoueii nporpamMmsl

Ilenu ocBoeHus AucHUILIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaTOB 00y4EHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

Ilepeuenb yueOHO-METOAMUYECKOTO OOECTICUEHHS U1l CAMOCTOSITETIbHOM PaboThI

oOyyaromuxcs M0 AUCLHUIUIUHE.

5. DoHJ OLICHOYHBIX CPEACTB JUIsl IPOBEAECHUS IPOMEKYTOUHOM aTTecTalli 00y4aroIuxcs 1o
JUCLIUILINHE.

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

7. Tlepeuensb pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceT «HTepHeT,
HEOOXOUMBIX JUIsl OCBOCHUSI TUCLIUILIMHBL.

8. Meroanyeckue yka3zaHus Ui 00y4YaromuXcs 0 OCBOSHHIO TUCIUITIIHHEI.

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

10. Onucanue MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIsl OCYIECTBICHUS
00pa30BaTENILHOrO MPOLECcCa M0 AUCLHUILINHE.

NS

IIpuioxenus k paéoyeii nporpaMmme IMCHUIIIHHBI
[Tpunoxenue 1. AHHOTaLUs paboyel TpOrpaMMel
[Tpunoxenne 2. [lpukperniennsle (hanibt

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

ABTOpBI IPOIPAMMBI:

Hocos B.

3aBeayroniuii odecneunBaroiei kaheapoi duy

ITporpamma ogo6peHa:

3aBeyrouuii BeImyckaromiei kadeapoit duy JlMpeKTop BhIMyCKarowlero (puinaia
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1.

HEJX OCBOEHUA TUCHUIJIMHBI. ITIEPEYEHD IVIAHHPYEMBIX
KOMIIETEHIIUU U PE3YJIbTATOB OBYUEHMUSI.

I_IGJ'IBIO OCBOCHUA AUCHUIIIINHBI MatepuaJIoOBEICHHE SIBIISICTCS JOCTHIKCHUE CIICAYIOIINUX PE3YJIbTATOB

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 mpUMeHSITh OCHOBHBIC TTOJIOKEHISI, 3aKOHBI I METOBI €CTECTBEHHBIX HAYK IPH PEIICHUN
2) npodeccHOHATLHBIX U HAYYHBIX 33134
3 31 (ATIK1) 3HaTh CYMIHOCTH U (POPMBI MEKIMCHUITIMHAPHOTO I101X0/1a
4 B1 (AIIK1) Bnagers: HaBbIKAMM CHUHTE32 W KOHBEPIe€HIMM 3HAHUM MOIYYEHHBIX B paMKax pas3IM4HbIX
JMCIMIUIMH ITPU pEIICHUH 331a4 MPOoeCcCHOHAIBHON IS TeIbHOCTH
5 Y2 (AIIK1) YMeTh HWCHOJNB30BaTh HMHCTPYMEHTHI TEOPHH pPEIICHWS H300peTaTeNbCcKUX 3amad B
MMO3HABATENBHON M MPOPECCHOHANBHOMN JIEITeILHOCTH;

[Tepeuncnennsie PO sBisiI0TCS OCHOBOM /17151 JOPMUPOBAHUS CIEIYIOIUX KOMIETEHIMH!

N Mudgp Komnerennus

1 JIK 1 Crioco0OeH UCIIONTB30BaTh MEXKIUCIMIDTHHAPHBINA MOIX0 K pEIICHHUIO 3a1a9 podeccHoHaTbHON
JIeSITEIbHOCTH

2 OIIK-2 CriocoOHOCTh TIPEICTaBUTh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUH HAayYHYIO KapTHHY
MHpa Ha OCHOBE 3HAHHS OCHOBHBIX ITOJIOKCHHI, 3aKOHOB M METOJOB €CTECTBEHHBIX HAyK H
MaTeMaTHUKH M HCIONB30BaHUS TIPH PEIICHHW THIIOBBIX 3a7ad MIpOQecCHOHANBHOM
JESITENHHOCTH

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIBHOMU ITPOI'PAMMBI.

JucuuIuimmHa
CHEAYIOIIMX AUCUUILIAH:

MarepuajioBeICHUE

ABIIETCS MPEIIIeCTBYIOIEH M  TMOCHENyIOMmen s

N MpeamecTByOIME THCHHILTHHBI IMocyeayouue TUCHUNIAHBI
3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBI
OOmast TpyJ0eMKOCTh TUCIMIUIMHBI COCTABIISET 2 3a4eTHRIX(bIe) eauHuII(bl), 72 yaca(oB).
Mopayb Paznen Jexkuuu | IpakTuy. Jlabopar. KCP | CPC Bcero Bcero ¢
3aHATHSA padoThI 4acoB | JK3aMeHaMU
u
KYPCOBBIMH
MarepuanoseneH | Beenenue 0 0 0 0 4 4 72
ne CTpyKTypa MaTepHalioB. 0 2 0 0 8 10
OO1ue cBeneHus 0
MeTaluIax
Kpucrasm3zanus MeTauion 0 0 0 0 2 2
Hedopmarms u 2 0 0 0 4 6
PEKPUCTAILTH3ALIHS
JlnarpamMMsbl COCTOSTHUS 4 0 0 0 6 10
METAJUTMYECKHX CHCTEM
2Kene3o0 u ero cruiaBbl 0 0 0 0 2 2
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OCHOBBI TEXHOJIOTUU 0 0 0 0 6 6
TEPMHYICCKON U XUMHKO-
TEPMHIECKOI 00pabOTKH
cTanu
JlernpoBaHHBIE CTANN 1 0 0 0 0 20 20
CILIaBbI
IIBeTHBIC METAILIBI U 0 2 0 0 10 12
CILTaBBI
Bcero 6 4 0 0 62 72 72

3.1.Conep:xkanue (IUIAKTHKA) TUCHUIIIHHBI
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. I1paBuiio 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. lHCcTpyMEHTAIbHBIE CTAIH

- 26. KapocToiikue 1 xapornpoyHble CTAIH U CILIaBbI

- 27. Koppo3uoHHOCTOMKHE (HEP)KaBEIOIIUE) CTATN U CILIABBI
- 28. I3HOCOCTOMKHE CTAJIM U CILIABBI

- 29. I{BeTHBIC METAILIBI U CILIABBI

-30. CACu CAIl
3.2.Jlekuun
Ne Paznen Ob6bem HJIAKT.
a ’ Tema JIeKIUH Anx
n/u AACHHILTAHBI 4acoB €TMHUTIBI
1 1.1.BBenenue 0 Benenue 1,2,3
1.2.Ctpykrypa 4,5,6
Matepuaios. O0mue
2 P 0 Crpykrypa MatepuanoB. OOIue CBEACHUS O MeTajliax
CBEJICHUS O
MeTaJuIax
3 1.3.Kpucrammmzanus 0 Kpucrannuzanust METaIOB U CTPOEHUE METANINYECKOTO 7,8,9
METAJIJIOB CJIUTKA
4 1.4. Tebopmanus u 5 MexaHu3M U 0COOEHHOCTH IUTacTHYecKoro aepopmuposanus. | 10, 11, 12,
peKpUCTAIIIN3ALMS Pexpucranin3annoHHble IPOLECCHI 13
1.5.{narpaMmMbI 14, 15, 16
COCTOSIHHUS
5 4 JluarpaMMbl COCTOSHISI METAJUTMICCKUX CUCTEM
METAIUTMIECKIX
CHCTEM
6 1.6.XKene3o u ero 0 KenezoyriepoaucTsie craBbl. JJnarpaMma coCTOSTHHS 17, 18, 19
CIUTaBEI CHCTEMBI JKeJIe30 — yIIaepo. YTaepoaucTeie cTanu. YyryH
1.7.0cHOBBI 20, 21, 22
TEXHOJIOTHH
TEPMUYECKOU U o
7 P 0 OCHOBHBIE BUJIBI TEPMUYECKOIT 00pabOTKH CTaIN
XUMHKO-
TEPMUUECKON
00paboTku cTanu
JlerupoBanHubie cTanu u cruiael. Kitaccudukanus u 23,24, 25,
1.8.JlerupoBanHsIe .
8 0 MapKUpPOBKa JIETMPOBaHHbBIX cTaneil. KoMnosnnuonHsie 26, 27, 28
CTaJli ¥ CIUIABBI
MaTepHaIbl
9 1.9.11BeTHBIE 0 IBeTHbIe MeTasuibl 1 ciuiaBbl. [lopomkoBeie Matepuanbl CACh 29, 30
METAJIJIbl U CILJIABbI u CAIlb
HToro: 6

3.3.Conep:xanue JIeKIUH.
1.1.1. Bengenue (A3: 0, CPC: 4)
Tun nekuun: MadopmarimonHas Jexius
®opma opranuzanuu: CamocrostenbHas padoTa

Onucanue: Merajuimueckue MaTepuasibl Kak (DyHIaMEHT LMBHIM3ALMU. BiusHue HOBEHIIMX
JOCTHKEHUI HAayYHO-TEXHHUYECKOTrO Iporpecca Ha pa3iiMiHble OTpaciid MeTaulypruu. TpeboBaHUs K
Ka4ecTBY M pacIIMpeHHe copTrameHTa uzfenuid. [IporpeccuBHble METOABI MOIY4YEeHUS U 00pabOTKU

MCTaJlJIOB.
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1.2.1. Crpykrypa matepuajioB. Oommue cBenenus o merasiax (A3: 0, CPC: 2)

Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranmsanuu: CamocrosrenbHas padbora

Onucanme: CTpykTypa MaTepuaioB. AToM. XuUMHUYECKas CBsA3b. Moiiekyrna. Pa3oBoe COCTOSHUE
BemiectBa. ['a3 u skuakocts. TBepmoe Teno. Jledextsl B kpucramuiax. MopaenupoBaHHE CTPYKTYPHI
MaTepUaoB.
OOmme cemenust o Merawiax. Meramwibl. Knaccudukamms wmeramuioB. Kpucrammnueckoe crpoeHue
MetayuioB. CTpOSHHE M CBOWCTBA YMCTBIX METAJUIOB. DJIeMEHTHI Kpucramwiorpadun. Kpucrammmueckue
peleTkl MeTajuioB. PeanbHoe cTpoeHne MeTaimueckux KpuctauioB ([ledextsl cTpoeHus peansbHbBIX

KPHUCTAJUIOB). AHHU30TPOIUSI CBOMCTB KPUCTALUIOB. MeToabl U3y4YeHusl CTpoeHHs MeTaiwioB. OCHOBHBIE

CBOMCTBa METAJUIOB U CIIaBOB. uddy3us.

1.3.1. Kpucrajumm3anus MeTALJI0B U CTPoeHUe MeTaumm4eckoro ciimtka (A3: 0, CPC: 2)
Tun nekuun: MudopmarmonHas Jexius
®opma opranmsanuu: CamocrosrenbHas padbora

Onucanne: Kpucraumzanus METAUIOB M CTPOEHHE METALIMYECKOro ciuTka. llepBuunas
KpUCTAJUIM3AMsl METaoB. Tpu COCTOSHMSA  BEILECTBA. DHEPreTUYECKUE YCIOBUS  Ipolecca
KpUCTaUIM3aui. MexaHu3M Tporiecca Kpucrammuzanuu. Popma  KpPUCTAJUIMYECKUX 00pa30BaHUI
(dennputnbie kpuctaiibl). CTpoeHHE METAJUIMYECKOro ciuTka. [IpeBpaiieHus B TBEPIOM COCTOSHHH.

[Nomumopdusm. MarHutHbie peBpaleHus. 3aKaika U3 )KUIKOT0 COCTOSHUS. AMOp(HOE COCTOsTHHE.

1.4.1. MexaHu3mM H OCOOEHHOCTH IUIACTHYECKOro aedopMupoBanus. PekpucTraiin3anuoHHbIE
npoueccol (A3: 2, CPC: 4)

Tun gexnmun: MHPOpManmoHHas JIEKIHst
®opma opranmsaumm: JIekums
Onucanue: MexaHusMm 1 0COOEHHOCTH IUIACTUYECKOro Ae(hOPMUPOBAHHSL.

Mexanu3m iactuueckoro aedopmupoBanus. Mexanusm aedopmaiii MOHO-U HOJMUKPUCTAIIIMYECKOTO
Tena. YIpyras u mactudeckas aedopmarys. Xpynkoe U Bsi3koe paspylieHre. GakTopbl, ONpeaesonme
Xapakrep paspylieHus. VcnblTaHuss MexaHM4yeckux CBOMCTB. McmblTaHus nonroBedHocTH. OlieHka
KOHCTPYKIIMOHHOM TPOYHOCTM METOJlaMM MEXaHUKU paspyiieHus. (OCOOEHHOCTH  HCIBITaHUN
MEXaHWYECKUX CBOWCTB IIpU HM3KUX TemmeparypaxX. CHenuaiabHble METOIbl  UCIIBITAaHWM.

Hepaspy1atomye MeTosl KOHTPOJISL.

Bausaue HarpeBa Ha CTPOCHUC U CBOMCTBa IIC(pOpMPIpOBaHHOFO McETajjia (perI/ICTaJ'IJ'II/ISaLII/IOHKBIC

l'IpOI_ICCCLI). Haxken. B03BpaT. PerI/ICTaJ'IJ'II/IBaL[I/I}I. CBCpXHJ’IaCTI/I‘-IHOCTL.

1.5.1. Iluarpammel cocTosiHusi MeTautnueckux cucrem (A3: 4, CPC: 4)
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Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumm: Jlekuus

Onucanue: [{narpamma coctosaus. [IpaBuno ¢a3. O0mue 3aMedanusi O MOCTPOCHUU THarpaMm
COCTOSIHUSI. ODKCHEPUMEHTAJIbHOE TOCTpOCHHE JAuarpamm. Jluarpamma coOCTOSIHUSL Uil CIUIABOB,
00pa3yolmx MeXaHMYeCKUe cMecH U3 YUCThIX KoMroHeHTOB (I pona). IlpaBuno orpeskos. Juarpamma
COCTOSIHMSL JJIsl CIUIABOB C HEOTPAaHMYEHHOM pacTBOPUMOCTBIO B TBepaoM coctosuuu (I poma).
JlnarpaMma coCTOSIHUS JUIsl CIJIAaBOB C OpaHHMYEHHON pacTBOPUMOCTBIO B TBepAoM coctosiuuu (111 poxna).
JluarpaMMa cOCTOSIHUSI JJIsi CIUIaBOB, oOpasyrommx xumudeckue coemuHenus (IV pona). Jmarpamma
COCTOSIHUSL JUIsl CIUIABOB, WCHBITHIBAIOIIMX IMOMUMOpP(dHBIE MpeBpaiieHus. Kpucraammszaius CiuiaBoB B
HEPaBHOBECHBIX ycioBUsX. CucTeMbl € TpeMsi KOMIIOHEHTaMH. YTPOILEHHbIE METOAbl H3y4YCHHUs

MHOT'OKOMITOHEHTHBIX cucTeM. CBS3b MCKIY CBOMCTBaMU CIUIABOB M TUIIOM AuarpaMMbl COCTOSAHUAL.

1.6.1. 7Kese3zoyruepoaucrbie cIiuiaBbl. Jlmarpamma COCTOSIHHSI CHCTEMBbI JKejie30 — YIUIEpOA.

Yrueponucroie cramm. Yyryn (A3: 0, CPC: 2)
Tun nekuun: MabopMarmoHHas JIEKIus
®opma opranmsanuu: CamocrosrenbHas padbora

Onucanue: /[narpaMma cOCTOSTHHSI CHCTEMBI Kene30 — yriaepoa. KoMnoHeHTs! 1 (a3bl B CriaBax
’Kenesa ¢ yriiepoJoM. JlnarpamMmma COCTOSHHSL CUCTEMBI XKEJe30 - LIEMEHTHUT (METacTaOUIbHOE COCTOSTHUE).

JlnarpamMma COCTOSIHUSI CUCTEMBI JKene30 - rpadut (cTabuiibHOE COCTOSIHUE).

VYrnepoaucteie cranu. OOmias xapaktepucTuka. BnusiHue yriepojga Ha cBoiictBa cranu. BiusiHue
MIOCTOSIHHBIX TIpUMecel Ha cBoiicTBa crtanu. CTajdb pa3iuYHbIX CIIOCOOOB MPOU3BOJACTBA. UHCTasi CTalb.
VYraepoauctas craib OOIIETO Ha3HAYEHHs. YTJIEPOAUCTbIE KadeCTBEHHBIC CTald. YTJIEPOIUCTHIC
WHCTpYMEHTaJIbHBIe CcTanu. HaraproBanHas ctams. JlucroBas cramb i XOJIOAHOM IITAMITOBKH.

OO6pabaTpiBaeMOCTh pe3aHrueM. ABTOMATHBIE CTAJIH.

Uyryn. Ilpouecc rpadputuzauuu. Ctpykrypa uyryHa. @opmsl rpadurta. CTpyKTypa U CBOWCTBA UyryHa.
[Ipumecu B uyryne. Cepslii u Oenblil uyryHsl. Beicokonpounslii uyryH. KoBkuit uyryH. JlerupoBaHHbie

YyTyHBI.

1.7.2. OcHoBHBIe BH/IbI TEPMUUecKol 00padoTku craim (A3: 0, CPC: 6)
Tun nexumn: Nadopmarrionsas nexiys
®opma opranmsanum: CamocrosTenbHas padora

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

MePEeKPUCTATITU3ALINSA ).

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

Buytpennue Hanpspkenus. JledekTsl 3aKanku.

OTtrryck u cTapeHue.
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VYciioBus HarpeBa v OXJIAKACHHUS TIPU TEPMHUUECKON 00padoTKe.

Briusiaue tepmuyeckoit 00pabOTKH Ha MEXaHUYECKUE CBOMCTBA CTAIIH.

1.8.1. JlermpoBanublie ctaqn u cijiaBbl. Kitaccugukanusi ¥ MAapKUPOBKA JIETHPOBAHHBIX CTaJIEH.

Komno3unuonnsie marepuaisli (A3: 0, CPC: 4)
Tun nekuun: MadopMarmoHHas JEKIus
®opma opranuzanuu: CamocTosTenbHas padoTa

Onucanue: JlernpoBaHHbIC CTANM U CIUIABBL. BimsiHue nerupyronmx 3neMeHToB. Kinaccudukarms
npumeceii. BnusiHue s1eMeHToB Ha nonuMopdu3M skenesza. PacrpeneneHue Jerupyommx IEMEHTOB B
cranu. BrusHue nerupyromux snemeHtoB Ha (eppur. KapOuanas ¢aza B JerMpoBaHHBIX CTaJsiX.

Bausane JICTUPYIOIIUX 3JICMCHTOB Ha IMPCBPAICHHA B CTAJIN.

Krnaccudukanuss m MapkupoBKa JIETMpOBaHHBIX craneid. Kiaccupukauus 1erupoBaHHBIX —CTajel.
MapkupoBKa JIETUPOBAaHHBIX CTAJICH.

KoHcTpykimonsbsle crany. MexaHW4ecKHe CBOWCTBA CTalM, BIMSHHUE CTPYKTYpPbl M JIETMPYIOLIUX
sneMeHToB. Tepmudeckas 00paboTka KOHCTPYKIMOHHBIX cTaiei. LleMeHTyemble (HH3KOYTJIEpOANCTHIC)
cTayd. YIIydlaeMmble (CpeJHEYINIEpOAUCTHIE) cTanu. Bwicokonpounsle cranmu. CBapuBacMOCTb CTalU.
CrpoutenbHas ctanb. ApMarypHas ctaib. [Ipyxunnas crans. [apukonoammmnHukoBas ctaib. JledeKTs

JICTUPOBAHHBIX cTajeH.

I/IHCTPYMeHTaJILHLIG CTaJlu. O6I_I_II/Ie ITIOJIOKCHMA. I/IHCTPYMGHTEUIBHBIC CTaJlki MOHKEHHOM
IMPOKAJIIMBACMOCTH. I/IHC’I'p}IMeHTaHBHBIe CTaJId  TIOBBIIICHHOM IMPOKAJIINBACMOCTHU (J'IeFI/IpOBaHHBIC

HWHCTPYMEHTAJIbHBIC CTaJN). bricTpopexyIme cranu
[ITramrioBele cTtanu. TBEpabIE CIIIaBBI.

JXapocroiikue u kapompouHele cTand U ciuiaBbl.  JKapocToMKocTh. JKapocTolikue — CIUIaBBL
XKaporpounocts. OLEeHKa KapONpOYHbIX CBOWCTB. BiMsiHME CTPYKTYpBI M COCTaBa Ha »KapOIPOYHOCTb.
Knaccudukanus >xaponpoyHblx MarepuanoB. [lepiauTHble M MapTEHCUTHBIE >KapOIPOYHBIE CTAJIH.

AYCTGHHTHBIG JKapOoInpOYHBIC CTAIA. HuxkeneBble 1 KOOAIETOBBIE JKapOIIPOYHBIC CIITIABBI.

KopposuonHocroiikue (Hep)kaBeroliye) CTald M CIUIaBbl. XPOMHCTBIE HEP)KaBEIOIIME — CTalH.
XPOMOHUKEJIEBbIE HEp)KaBEIOIME CTand. KHCIOTOCTOWKME CTanu W CIulaBbl. KpHOreHHBIE CTald U

CILTIaBbI.

N3HococTOlKHE CTalu " CIUIaBBI. N3HOCOCTOMKOCTS. I'padurnsnpoBanHast CTaJlb.

BBICOKOMapFaHI_IOBI/ICTaH cranb. HammaBounsie MaTepHuabl.

KOMHO3I/IHI/IOHHBI€ MaTepHaibI.
1.9.1. LiBeTHbIe MeTa/LIbI U ciIaBbl. [lopomkoBbie MaTepuanbl CACel n CAllbl (A3: 0, CPC: 4)

Tun gexkuun: MHPOpMAITMOHHAS JISKITHST

®opma opranuzanuu: CamocrostenbHas padoTa
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Onucanune: AmoOMUHUN U ero crutaBbl. CBOWCTBA aIOMUHUS M KJIACCH(HUKAIUSA €r0 CIIIaBOB.
Hedopmupyembie cruiaBbl. JIlutelinbie cruiaBbl. [ToammmHUKOBEIE CIUIaBbl. MapKUpoOBKa aTFOMUHUEBBIX

CIIJIaBOB.

Menp u ee crmumaBel. CBolicTBAa Meau H  Kiaccuukamms MeAHbIX CrutaBoB. JlaryHu. BpoH3bl

AHTU(PUKITMOHHBIE CIIABbI, IPUTIOH, JIETKOILIABKUE CILIABBL.

Marnuit u ero craBel. OCHOBHBIC cBoiicTBa MarHus. Knaccudukanys m XapakTepuCcTUKa MarHUEBBIX
craBoB.  Jlepopmupyemble MarHueBble CIDIaBbl. JIWTeiiHbIe MarHueBble CIUiaBbl. [IpuMeHeHHE

MAarHueBbIX CIIJIIaBOB.
Bepunnmii u ero crutaBel. OcHOBHBIE cBOiicTBa Oeprintus. CriiaBbl Oepunmms. [IpuMenenue oeprsummst.

Turan m ero cmiaBel. OCHOBHBEIE CBOMCTBA THUTaHA. Da3oBBIC MMpeBpaliCcHrsl B THTAHOBBLIX CIUIaBax.

HpOMBIH_U'IeHHBIe THUTAHOBBIC CILJIaBbI. HpI/IMeHeHI/Ie THTaHa " €10 CIIJIaBOB.

[Topomkossie Matepuaiibl CACe1 u CAllbI.

3.4.IlpakTHyecKue 3aHATHSA

Ne Paznen OobeMm, JupakT.
Tema NPpaKTH4YeCKOro 3aHATHUS
n/n JUCHHILTHHBI 4acoB eIMHUIbI
1.2.Ctpykrypa 4,5,6
MaTepHAaJOB. .
1 Obuwte 2 WupummpoBadre KpUCTAIUIOTPAQHUSCKIX ITIOCKOCTEH
HalpaBJICHUN
CBEIEHUS O
MeTajuiax
1.9.11BeTHbIC 13,21, 29
2 METaJUIBI U 2 TuTaH 1 ero CIIaBbI
CILIABEI
HTroro: 4

3.5.Conep:xanne NPAKTHYECKUX 3AHATHI
1.2.1. UuaunupoBanye KpucTaajiorpagpuyeckux njiockocreii u HanpasJjenuii (A3: 2, CPC: 4)
®opma opranmsaumu: [Ipakrnueckoe 3ansatue

Onucanue: MHaumpoBaHie KprucTauiorpaguyeckix I0CKOCTe! 1 HalpaBlieHNH B
COOTBETCTBUH C 33/IaHUEM.

1.9.1. Turan u ero ciiasbl (A3: 2, CPC: 6)
®opma opranmsaumu: [Ipakrnueckoe 3aHsaTre

Omnucanue: Tural u ero cruiaBbl. OCHOBHbIE CBOMCTBA TUTaHa. Pa30Bble PEBPAIICHUS B
TUTAHOBBIX CIlIaBaX. [[pOMBIIIITICHHBIE TUTAHOBBIE CILIABLL. [ [puMeHeHne TuTaHa U ero CIUIaBoOB B
aBHALNN .

3.6.J1aGopaTtopHble padoThI

Ne Paznen HaumenoBanue nadoparopHoi Oobem, | Jupakr.
/0 | AMCHMIIMHBI padoThI 4acoB eIMHULIBI

Bepcus: AAAAAADO9zi8 Kox: 000157447



oro
3.7.Conep:xanue 1a60paTOPHBIX padoT
3.8.KoutpoJs camocrosiTebHOI padoTel (KCP)
Ne Paznen OonbeMm, Tema KCP
H/H JUCHUITJIMHBI yacoB
HToro:
3.9.Conep:xxkanue KCP

3.10.KypcoBble paGoThl 1 MPOEKTHI 10 AUCHMUILIHHE

3.11.ITpoMeskyTOYHAS aTTeCTALMSA
1.

IIpukpennennsie paiiabl: 3auet (4 cemectp).doc

4. HHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA 1JIA
CAMOCTOSTEJBbHOMN PABOTHI OBYYAIOIINUXCA MO JUCHHUIIIVHE

C.C. IlmmenoB, II.A. HecrepoB. HHaumupoBanue KpUCTALIOTPa@UYeCKHX INUIOCKOCTeH U
HanpasJienuii. M., MATHU, 2014 r.

C.C. IIumenos, I1.A. Hecrepos. [Inarpammsl cocrosinns. M., MATH, 2014 r.

C.C. IlumeHnos, I1.A. Hecrepos. Bbi0op MaTepuaJia n ynpouHsionieii 00padoTku aeraseil MalluH 1
uHcrpymenrta. M., MATH, 2014 r.

1. OcHOBHAs U IOTIOTHUTENbHAS JIUTEPATypa 10 JUCLUILTIHE
2. Pecypchl HHGOpMaIMOHHO-TENEKOMMYHUKAIIMOHHOM ceTH «THTepHeT.
3. Pecypcbl HayuHO-TexHHUYecKoi Oubmnorexkn MAU.

4. npopmManoHHble CTeH bl Kadeapbl.

BOHpOCH JIJISL CAMOCTOSITEILHOM pa6OTBI 110 TCMaM:

Iy‘;’] Paszgen nucuunmiInHbI Bonpoch 1151 caMoOCTOATEIBLHOMH padoThI

1 Beenenune Ha3oBure BeniecTBa, He sIBJsIIOLIMECs, HA Bal B3riisi, MarepuaiaMu.

2 Boeeniie HpeuL[MeTOM KaKHX €CTECTBEHHBIX HayK SIBJSIETCS] U3yUEHUE B3aUMOCBSI3U CTPYKTYPhI U
CBOMCTB BEIIEeCTB?

3 Boeeniie [IpuBeauTte nmpuMepsl 3aBUCUMOCTH CTPYKTYPBI UM CBOWCTB MaTEpUaIOB OT
TEXHOJOTHH UX HOJYYESHHUsI.

4 Boeenite HazoBute 00acTH TEXHUKH, T/Ie HEOOXOMMBI MaTEPHAIIBI, COXPAHSIOIIUE POYHOCTh
P BBICOKUX TEMIEPATYpax.

5 Beenenune Kaxue marepuaiibl, Ho Baniemy MHEHHIO, ONPEEISIIOT COBPEMEHHBIH YPOBEHb TEXHUKHU
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U TIouemy?

Kaxkue cBenenus nonanodsarcs Bam, 4To0s1 moo0paTh MaTepual it KOHKPETHOTO

6 Beenenue
TEeXHUYECKOTO M3/1eJusi?
7 Boeentie [TpuBenuTe MpUMEPHI PEIICHHUS CPEACTBAMHI MaTEPHAIOBEICHUS IPOOIIEM MOBBIIIICHHUS
paboTOCIOCOOHOCTH MAIIIUH.
Crpykrypa Kakyro nadopmanuio o cTpyKkrype MaTeprasia MO>KHO IOy 4YHTh, U3ydast
8 Matepuanos. O6miue ’
SHEPreTUYECKHE CIIEKTPhI €r0 U3ITyYeHUs ?
CBEJICHUS O METaJlIax
CrpyxkTypa
9 MaTepHaTos. OBHIe SBnsiercst 11 (a30BBIM MIEPEXOI0M BOSHUKHOBEHHE B KEPAMHKE CBEPXIIPOBO/ISIIETO
p ) COCTOSHUS?
CBEJICHUS O METaJlIax
Crpykrypa YBenMUUTCS WM YMEHBIINTCS 3HaYeHue sHeprun I nooca, eciiu B Marepuaie
10 marepuanoB. O6me | oOpasyercs HoBas (a3a MPEKHEI0 XMMHUUECKOT'O COCTaBa, HO ¢ 0oJiee MIIOTHOM
CBEJICHUS O METaJIaX | YIaKOBKOM?
CrpyxkTypa
11 vaTepHanos. OBme Ha3zoBuTe TeXHOIOrHYECKUE MTPOIIECCHI MTOJIYYEHHs MaTepUalioB, KOTOPbIE OCHOBAHbI Ha
p ) HCIIONB30BaHUH TOBEPXHOCTHBIX SIBICHHM.
CBEJICHHS O METaJlIax
CrpyxTypa
12 MatepuanoB. Obmme | B yem cX0oACTBO M paszimyue KPUCTAUTMIECKUX MATEPHATIOB U KAIKIX KPUCTAIIIOB?
CBEJICHHS O METaJlIax
Crpykrypa
13 MatepuanoB. O0mme | Pasmigarorcst i amopgHBIE U CTEKII000pa3HbIe BemecTBa?
CBEJICHHS O METaJlIax
Crpykrypa
14 MaTepHatos. OBie MO>KHO JT1 TIOBBICHTH IPOYHOCTh MaTepHala MyTeM YBEINYEHHS B HEM IUIOTHOCTH
P ’ IUCIIOKALuu?
CBEJICHUS O MeTaJlIax
Crpykrypa
15 Matepuanos. O0mue | B yem mpudMHA BBICOKHUX TEIJIO- U 3JIEKTPOIPOBOAHOCTH METAIIIOB?
CBEJICHUS O MeTaJlIax
CrpykTypa N
16 MaTepHaToB. OBHIe MO>KHO JIY TOJTYYHUTh METAJUIBI, Y KOTOPBIX OTCYTCTBYIOT Ne(EeKThl KPUCTATITNUECKOI
p ) pemeTku?
CBEJICHHUS O MeTaJlIax
CrpykTypa
17 MatepuainoB. O6mue | Kakue MeTobl 3aIIUTHI METAJNIOB OT KOppo3uu Brl 3HaeTe?
CBEJICHHUS O MeTaJlIax
CrpykTypa
18 MatepuanoB. O6mme | OxapakTepu3yHTe THUIIBI aTOMHBIX CBS3EH.
CBEJICHUS O MeTauIax
Crpykrypa
19 marepuanoB. O6mme | [l KakuX BEeNIECTB OCHOBHBIM SIBJISICTCSI HOHHBIN TUII CBSI3U?
CBEJICHUS O MeTaJuIax
Crpykrypa
20 marepuanoB. O6mme | [l Kakux BemIECTB OCHOBHBIM SIBJISICTCS] KOBAJICHTHBIH THII CBSI3H?
CBEJICHHS O MeTaJuIax
Crpykrypa
21 marepuanoB. O6mue | [l KaKuX BENIECTB OCHOBHBIM SIBIISIETCS] METAJUTMUECKUI THII CBS3U?
CBEJICHMS O MeTauIax
Crpykrypa
22 MatepuanoB. O6mue | B kakoM cirydae cieayeT yYuThIBaTh CHIIbl BaH-nep-Baanbca?
CBEJICHUS O MeTaJlIax
CrpykTypa
23 MatepuanoB. O6mue | OOBICHUTE PUINIECKYIO MPUPOTY METATNTUIESCKON CBS3H.
CBEJICHHUS] O METaJLIax
CrpykTypa .
24 MaTepHATOB. OBIIe OObsICHITE OCHOBHBIE CBOICTBA METAJJIOB, OCHOBBIBASICH Ha MPECTABICHUSIX O
P ‘ METaLTMYECKOM COCTOSIHUH BEIIECTBA.
CBEJICHHUS] O MeTaJLIax
CrpyxTypa
25 MatepuanoB. O6mue | ITo KakuM MpU3HAKaM Tena AeNATCS Ha KpUCTAUTHIeCKrue U aMmopHbIe?
CBEJICHUS O METaJuIax
CrtpykTypa . . .
26 PYKTYD Uro Ha3bIBaeTCs JJIEMEHTAPHON KPUCTAIITMYECKOI pereTKomn?

MmarepuanoB. O6uue
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CBCIACHUA O MCTAJlJIaX

CrtpykTypa

HapucyiiTe OCHOBHBIE THITBI KPUCTAUTHYECKUX PEHIETOK, B KOTOPBIX KPUCTALTH3YIOTCS

27 Mmarepuainos. O6mue N
MeTaIbl. YKaKUTE B HUX IJIOCKOCTH C HAHOOJIBIIEH MIIOTHOCTBIO YIIAKOBKH aTOMOB.
CBEJICHUS O METaJuIax
CrpyxkTypa
28 marepuano. O6mme | Kak onpenenstoTcst MHICKCHI INIOCKOCTEH U HallpaBiIeHU?
CBEJICHUS O METaJuIax
CrpyxkTypa
Yro Ha3bIBaeTCS MapaMeTPOM PEIIeTKH, KOOPJHHAIIMOHHBIM YUCIOM, 0a3UCOM U
29 Mmarepuainos. Oomuiue
KOA(PPHUIIMECHTOM KOMITAKTHOCTH?
CBEJICHUS O METaJlIax
CrpyxkTypa
30 MatepuanoB. Oomme | Uro takoe momumopduzm?
CBEJICHUS O METaJlIax
CrpykTypa
31 MaTepuanoB. O0mmue | YKakute OCHOBHBIC BHIBI HECOBEPIIECHCTB KPHCTAILIIYECKOTO CTPOCHHSI.
CBEJICHHS O METaJlIax
CrpykTypa
32 MatepuanoB. Obmme | [laiite onpeneneHne KpaeBoil 1 BUHTOBOW AHUCIOKAwid. B uem ux pazmmune?
CBEJICHHS O METaJlIax
Crpykrypa
33 MatepuanoB. Obmme | Uro mpencraBisioT coboif KOHTYp U BekTop broprepca?
CBEJICHHS O METaJlIax
Crpykrypa
34 MatepuaiioB. O0mme KaxoBb!l ycroBusi BOSHUKHOBEHUS IUCIOKAIMMA?
CBEJICHUS 0 MeTalIax
CrpykTypa
35 MatepuanoB. O0mue | Uro Takoe INIOTHOCTh AUCIOKAIMM U B KaKUX €IMHHUIAX OHA U3MepsieTcs?
CBEJICHUS 0 MeTalIax
Kpucrannuszamus N
36 Kaknm 00pa3oM MOXHO yMEHBUIUTh TEMIIEPATypHbII rucTepe3uc?
METaJUIOB
Kpucrannuszamus 9
37 Byner nu kpucTamimM3oBaThCs paciuiaB HaeadbHO YUCTOTO MeTalia’
METaJUIOB
Kpucrannuzanus
38 Kak 3aBucuT pa3zmep 3epHa OT CKOPOCTH OXJIaXIEHH paciiaBa MeTasuia?
METaJUIOB
Kpucrannuszamus .
39 P H B 4em npuunHa «0JIOBSIHHOM YyMbI»?
METaJUIOB
Kpucramnuzamms
40 p H Onumnre 0cOOEHHOCTH KHUIKOTO COCTOSIHUS MeTasua?
METaJUIOB
a1 Kpucramnusamms B geM cocTosT TepMOIHMHAMUYECKHE YCIOBHUS NMPOIECCOB TUIABICHUS U KPUCTATH3aIUH
METaJUIOB METaJUIOB?
42 Kpucrannuzauus Kakwne napameTpsl XapakTepu3yoT KOJHYECTBEHHBIE 3aKOHOMEPHOCTH TIpoliecca
METaJIOB KpHCTaJUIN3alHun?
Kpucranmmsanns . .
43 Uro Ha3bIBaeTCS CAaMONIPOM3BOIBHON KpUCTAIUTH3AIIHEH?
METaJIOB
44 Kpucranmmsanns KakoBo obmiee n3mMeHeHne cBOOOAHON SHEPTHH B IIpoLiecce 00pa30BaHMs 3apOIbIIIEBBIX
METaJIOB LIEHTPOB?
Kpucranmmsanns
45 Uro Ha3pIBaeTCsI KpUTHUECKUM Pa3MEPOM 3apOAbIla U OT YEro 3aBHCHT €T0 BeTHYNHA?
METaJIOB
46 Kpucranmmzanns Uro Ha3bIBaeTcst QIIyKTyalusIMHM SHEPTHH, U KaK OHU BIUSIOT Ha 00pa3oBaHHe
METaJIOB 3apOIBIIIEBIX ICHTPOB?
47 Kpucranmmsanns Kak Bimsier creneHs nepeoxiakAeHIs Ha BEJIMUNHY YHCIIa IIEHTPOB KPUCTAUIM3ALUH U
METaJIOB JIMHEIHYI0 CKOPOCTh pocTa?
48 Kpucranmmszanns Kak npouncxoaur poct o0pazoBaBmmxcs 3apo/siieii? Kakosa poib BUHTOBBIX
METaJIoB JIMCIIOKANUi B pOCTE KPHCTAJUIOB?
49 Kpucrannuzanus UTto Ha3bIBaeTCsl HECAMONPOU3BOJIbHOM KpHcTauin3auueid? B yem cocTout npuHUuMmn
METaJIOB CTPYKTYPHOTO M pa3zMepHoro coorBercTBust JlankoBa-KoHoOeeBckoro?
Kpucranmmzauns
50 Uro Ha3bIBaeTCst MOAM(MUIIMPOBAHUE U JUIS YETO OHO MPUMEHSETCs?
METaJIOB
51 Kpucranmmzauns KakoBo BimsiHuE neperpesa 1 IOCTYKUBaHUS KUIKOTO MeTalla Ha
METaJIOB HecaMONPOH3BOJIbHOE 00pazoBaHue 3apoabieii? Uto Takoe 1e3akTHBaAIMS IpHUMecen?
52 Kpucranmmsauus OnummTe ASHAPUTHBIA CI0CO0 KPUCTAIIM3ALMH M €r0 IPUYHHBI?
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MCTAJUIOB

53 Kpucrannmzamus Ot kakux GakTOpOB 3aBUCUT opMa U pasMep 00pa3yIoMUXCsl MPU KPUCTATITA3AIAN
METaJJIOB 3epeH?
54 Kpucrannuzanus Kak dhopmupyercs merammnaeckuii cautok? Kakie 30H5 BOSHHKAIOT B CIIUTKE M KaKHe
METaJIoB (haKTOpBI OKa3bIBAIOT BIMSHUE Ha BEIMUUHY ITHX 30H?
Kpucrannuszamus
55 p 8 KakoBbI eexThl MeTauINuecKoro ciuTKa?
METaJIoB
Tedopmatws 1 HcnbiTannsMm Ha pacTspkeHHE: 1Ba OIMHAKOBBIX 00pasiia U3 0/IHOTO MaTepHaa,
56 P OTIMYAIOIIUXCSA COCTOSHUEM NOBEPXHOCTHU: TaKas U mepoxosarasi. Kaxoit u3 Hux
PEeKpUCTAIUIN3ALUS
IIpoYHee
epopmanus u .
57 Jleopman BriBenuTe pasmMepHOCTh yAETbHON MPOYHOCTH MaTE€pPUAIOB.
PEKPUCTAIUIN3ALIUS
58 Hedopmanust u Be1 nogbupaere Matepuan st y3na TpeHus. [Ipu kakux ycrnoBusix paboTsl
PEKPUCTAIUIN3ALIUS 11e51ecO00pa3HO MPOBOANTH UCIIBITAHMS: TIPH CAMBIX KECTKUX MM YMEPEHHBIX?
59 Hedopmanust u Psan netanei momynpoBOJHUKOBOIO YCTPOMCTBA BBIIOIHEH U3 TUAICKTPUKOB. [ToBnuser
PEeKpHUCTAIIIN3AIHS JIM UX DJICKTpHYecKasl MoJisipu3anusi Ha paboTococoOHOCTh yeTpoiicTBa?
60 Hedopmanust u MO>KHO JI1 U3TOTOBUTH TOCTOSIHHBIE MAarHUTHI U3 TUBJIEKTPUKOB; IOJIyIPOBOAHUKOB;
PEKPUCTAIUIN3ALIUS IIPOBOJIHUKOB?
61 Hedopmanust u PaboTocriocoOHOCT KakuX JeTalieil U y3JI0B MAIlMH B HANOOJIBILIEH Mepe 3aBUCHT OT
PEKPUCTAIUIN3ALIUS TEIUIOBBIX XapaKTepUCTUK MaTepHaIoB?
62 Hedopmanust u C noMoIIbI0 KaKUX XapaKTEPHCTUK MOXHO OLEHUTh KOPPO3HOHHOE TIOBPEXKACHUE
PEKPHUCTAIITN3ALNS MaTepHaIoB?
Hedopmanus u
63 [epeuncnure naccuBHBIE METOIBI HEPA3PYIIAOIIETO KOHTPOJIS.
PEKPHUCTAIITU3ALNS
edopmanus n
64 Jleopman KakoBa ¢usnueckas CyIHOCTb SIBICHAS «CBEPXIIPOBOANMOCTE) METAIIOB?
PEKPHUCTAIITU3ALNS
Hedopmanus u N .
65 KakoB MexaHN3M pa3pymIeHUs] METAIIIOB IO/ IeHCTBUEM MEXaHHNYECKOI Harpy3Ku?
PEKPHUCTAIITH3ALNS
66 Hedopmarust u MoO>KHO 11 SIBICHNE TEKCTYpPHPOBAHHS OTHECTH K ITOJIOKHUTEIILHBIM CBOHCTBAM
PEKPHUCTAIUTH3ALNS METaIOB?
67 Hedopmanust u Omnpenensiercst 11 KOHCTPYKIHUOHHAS IPOYHOCTh METAIIOB KAKMIM-JIHOO0 OJTHUM
PEKPHUCTAIITU3ALNS MEXaHWYECKUM CBOHCTBOM WJIM MX COUYETaHUEM?
eopmanus n .
68 Hegopma Kaxkoit Bun nedopmarmu HeoOpaTuM — yIpyTast WIH IIacTHIecKas?
PEKPHUCTAIITU3ALNS
69 Hedopmarust u K xakoMy BuIy NCTIBITAaHHH OTHOCSATCS HCIIBITAHUS HA TBEPJOCTh — K CTATHYECKHM,
PEeKpUCTAIIH3ALMS JMHAMHYECKUM?
Hedopmanus u .
70 Uem oTnmyaroTcs [eeKThl KpUCTAIITMIECKOW CTPYKTYPBI MaTepuaia oT op ¥ TpemuH?
PEeKpUCTAIUTH3AIHS
71 Jedopmarust u JAnst KaknX y3710B MAIlMH — HETIOJBIKHBIX WIIM TIOABH)KHBIX — OIICHKA
PEeKpUCTAIUIH3AIHS N3HOCOCTOMKOCTH OoJiee BakHA?
72 Jedopmarust u MO>KHO JI1 OIICHUTB YCTAJIOCTHYIO J0JTOBEYHOCTh ITPH CTATHIECKUX MEXaHUUECKUX
PEKPUCTAIUIN3ALINS UCTIBITAHUSX?
73 Jedopmanus u Korza npo4yHocTh MaTepuralia Bblllie — IPH MOJIHOM OTCYTCTBHHU J1€(EKTOB
PEKPUCTAIUIA3ALIUS KPHCTAITMYECKON CTPYKTYPBI WM IPU MX OYEHb BBICOKOH INIOTHOCTH?
74 Jedopmanus u CHmKaeTcst WM BO3PACTaeT IUNIOTHOCTh HEPTHH, aKKyMyJIHPOBAHHON MaTepHanIoM MpH
PEKPUCTAIUIN3ALIUS Hakene?
75 Jedopmanus u Mo3keT 1 IpOTeKaTh MPOLECC PEKPUCTAIM3AINN B METAIIJIE C HICAIbHON
PEKpUCTAIIIA3ALINAS KPUCTAJUTMUECKON CTPYKTYpOii?
76 Jedopmanus u CHIDKaeTCsl WM BO3paCTaeT IUNIOTHOCTD Ae(DEKTOB B HAKJICIIAHHOM METaJlIe PU
PEKPUCTAIUIN3ALIUS Harpese?
77 Hedopmanus u Korna n3mensieTcs pasmep 3epeH B MeTalljIle — IPHU BO3BpATE WIN IIPH
PEKPUCTAIUIA3AINS PEKPHUCTAIUIH3ALINH?
78 Hedopmanus u Korma mertani 6yzaet aedopMupoBaThes Jierdye — MpH TEMIIEPAaType BBIIIE WIIN HIKE
PEKPUCTAIUIA3AINS [Iopora peKpPUCTAIUIN3AIINH?
edopmanus u . .
79 Heop YxakuTe pa3HUIy MEXKAY YIPYTOH U IIIACTHIECKOH TeopManrsIMu.
PEKPUCTAIUIA3AINS
80 Hedopmanus u KaxumMu myTsiMu ocyImmecTBIIsIeTCs iacTuaeckas nedopmanusa? Oxapakrepusyiire
PEKPUCTAIUIA3AINS IUIOCKOCTH M HAIIPaBJICHUS CKOJNBKeHHs. UTO Ha3pIBaeTCS ABOHHUKOBAHHUEM?
81 Hedopmanus u KakoB mexanm3m mractuueckoit negopmarun? OObICHUTE, TOYEMY JUCIOKAIIUI
PEKPUCTAIUIA3AIINS 00JIeryaroT CABUT B KPUCTAIUITMYECKON permerke?
82 Jedopmanus u [Touemy ay1s IBMYKEHUS TUCJIOKAIIMHA HEOOXOIMMBI 3HAYUTEIIbHBIE YCHITHS?
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PEKPUCTAIUIA3AIINS

Jedbopmarnus u

83 Kak qucinokannu B3anMOACHCTBYIOT MEIKIY COO0M?
PEKPUCTAIUTA3ALUS
84 Jedopmanus u Kak nucnoxannu B3anMOAEHUCTBYIOT C MPETSATCTBUSMHA M IOCTOPOHHUMHY BKITIOUCHUSAMU?
PEKPUCTAIUTA3AIUS IToueMy rpaHHMIIBI 3ePEH ABISIOTCS NPEISITCTBUEM YIS IBYDKCHHSI TUCIOKAIUN?
85 Hedopmanus u Kak u3MeHsI0TCsI CBO¥CTBA MeTalia MPH IUTaCTUICCKOM aedopmanuun? KakoBs
PEKPUCTAIUIA3AIUS MIPUYHMHBI YIPOYHCHHUS METAJJIOB B POIIECCE IMIACTUIECKOM nedopmanuu?
86 Hedopmanus u Kak u3MeHsieTcss aTOMHO-KPHUCTAIIMYECKOE CTPOCHIE, MAKPO- X MUKPOCTPYKTYypa MpH
PEKPUCTAIUTA3AIUS nedopmarun?
edopMmanus u .
87 Jlegop Yro Ha3bIBaeTCs TEKCTYpoil aedopmarn’?
PEKPUCTAIUIA3AIUS
88 Hedopmanus u Yro Ha3bIBACTCS OTABIXOM, MOJIMTOHU3AIMEH U peKpucTaum3anueit? Kak uameHsrores
PEKPUCTAIUTA3AIUS CBOWCTBA HAKJICIAHHBIX METAJUIOB TP 3TUX Iporeccax”?
edopMmanus u
89 HAedop Yro Ha3bIBACTCS PECKPHUCTAIUIM3ANMOHHBIM OTx)KUroM? Ero 3amaun.
PEKPUCTAIIA3AIUS
90 Hedopmanus u Kak u3MeHSI0TCs BO BpeMs pEKPHUCTAIUIH3AINH INIOTHOCTh TUCITIOKAIIMNA ¥ TOHKAs
PEKPUCTAIUIA3AIUS CTPYKTYpa METAJJIOB U CILIABOB?
91 Hedopmanus u OT Kakux (aKTOPOB 3aBUCHT BEIIMYHMHA 3¢PHA XOJIOHOAC(HOPMUPOBAHHOTO METaIa
PEKPUCTAILIA3AIUS MOCJIC PEKPUCTAIUIM3AMOHHOTO OTXKHTA?
edopMmanus u . .
92 Jlegop Uro Ha3bIBaeTcs ropsiueit nedopmanueii?
PEKPUCTAIIA3AIUS
JnarpamMmbl cOCTOSHUSA
KakoBa ¢usuueckas CyIHOCTh MOSBICHUSA Ha KPUBBIX OXJIAXKICHUEC — HATPEB CUCTEMBI
93 METAJUIMIECKUX
«pacIiaB — KPHUCTAJLIB METaJIa) TOPU30HTAIBHBIX YYaCTKOB?
CHCTEM
JumarpaMMBl COCTOSTHUS
[Touemy HamboOMBIICE PACTIPOCTPAHCHNE B KA4ECTBE KOHCTPYKIIMOHHBIX MaTEPUAIOB
94 METAJUIMIECKUX
TIOJTYYHITH CTIIaBBI?
CHCTEM
JumarpaMMBl COCTOSTHUS
OTpakaeT T TEPMHUH «CILIAB» OCOOCHHOCTH CTPOCHHS U TEXHOJIOTUH TTOTyYCHHS
95 METAJUIMYECKUX
MHOTOKOMIIOHEHTHOTO KOHCTPYKIIHOHHOTO MaTepuaia?
CHCTEM
JumarpaMMBl COCTOSTHUS
KakoBa HE0OOXOMMOCTE IOCTPOCHHUS AUATPAMM COCTOSIHHUS CIIaBoB? KakoB mMpuHIINT
96 METAJUIMIECKUX
HX MOCTPOEHUs?
CHCTEM
JumarpaMMBl COCTOSTHUS
97 METATHYECKUX B 4yem paznuune MEXaHU3MOB 3BTCKTHUCCKOTO U 3BTEKTOMIHOTO MPEBPAIICHUIT?
CHCTEM
JunarpamMmbl cocTOSIHUSA
98 P ITouemy mpoIIecC 3BTEKTHUECKOTO MPEBPAIICHUS IBYXKOMIIOHEHTHOTO CIUIaBa IPUBOIUT
cHCTeM K 00pa30BaHUIO0 TOMOTEHHOW METKOAUCTIEPCHON CMECH 000X KOMIIOHEHTOB CILTaBa?
JunarpamMmbl cocTOSIHUSA
99 METAITHYECKUX KakoB npHHIKIT TOCTPOCHHUS TUArpaMM COCTOSIHUS TPEXKOMITIOHEHTHBIX CILUIABOB?
CHCTEM
JnarpamMmbl cocTOSIHUSA
100 METaJUIMYECKUX Urto Ha3biBaeTcs (Ppa3oii, KOMIIOHEHTOM, CTENEHBIO CBOOOIbI, CUCTEMOI?
CHCTEM
JumarpaMMBbl COCTOSTHUS .
101 METALTHECKIX Kakumu 0coOeHHOCTSIMH CTPOCHUS B CBOWCTBAMH 00JIaJat0T TBEP/IBIC PACTBOPHI
CHCTEM 3aMeIIeHus, BHeAPeHUS, BerauTaHusA? Kakoil pacTBop Ha3bIBaeTCs yIOPIIOYCHHBIM?
JumarpaMMBbl COCTOSTHUS o
Kak m3MeHsieTcs mapamMeTp KpUCTAJUIMIECKOHN PEIISTKH IPH 00pa30BaHUM Pa3IMIHBIX
102 METAJUIMYECKUX
TUIIOB TBEPABIX PACTBOPOB?
CHCTEM
JmarpaMMBbl COCTOSTHUS
Kakwe ycinoBust HEOOXOIUMBI I TOTO, YTOOBI KOMITOHEHTHI 00Pa30BaJId TBEP/BIC
103 METAJNTHYECKUX
PACTBOPEI 3aMEIICHUS, BHSAPCHHSI, BEIYUTAHUS?
CHCTEM
JmarpaMMBbl COCTOSTHUS
Onuimre yciaoBus, IPH KOTOPBIX 00pa3yIOTCs: a) XUMHICCKHIE COSAMHEHHUS C
104 METaUTMYECKUX N
cncTem HOPMaJIbHOW BaJIeHTHOCTHIO; 0) SIIEKTPOHHbBIE COSMHEHHUS; B) (Da3bl BHEAPEHUSI.
JluarpamMmeI COCTOsHMA Kakwe pasinuus CyIecTBYIOT B CTpoeHHH (a3 BHEIPE e acTBOPO
BH HHUS U TBEPIBIX PACTBOPOB
105 METATHYECKUX P yi y p P PABIX P P
BHEIpEHUS?
CHCTEM
106 | Juarpammsl coctosiaus | Kakue cymecTByIOT METOIbI OCTPOCHHUS AUAIPAMM COCTOSIHHS?
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MCTAININYCCKHUX

CUCTEM
JrarpaMMBbl COCTOSTHUS
B 4eM 3akIr04ar0TCcs 3BTEKTHUECKOE, IEPUTCKTHICCKOE, MOHOTECKTHYECKOE
107 METaTUYECKUX HpeBpareHs?
CHCTEM PeBp )
JlrarpaMMBbl COCTOSIHUS
108 METaJUTMICCKUX B 4eM cocTosT 3BTEKTOMTHOE U NIEPUTCKTOUTHOC MPEBPAICHHS?
CUCTEM
JlrarpaMMBbl COCTOSIHUS . . .
Kakwe ¢a3el HaXOIATCS B PABHOBECHH B TOM HIIM MHOW O0JIACTH JUArPaMMBbI MU Ha TOH
109 METaJUTMICCKUX o s
WA UHON TOPU3OHTAIBLHOW JTHHUU?
CUCTEM
JlrarpaMMBbl COCTOSTHUS N
Kak ompenennuts XUMUUECKUI cOCTaB cocymiecTByromux $haz? Uto Ha3bIBacTCs
110 METaJUTMIECKUX 9
KOHOJOU?
CHCTEM
JuarpaMMebl COCTOSIHUS
111 METaJUTMIECKUX Juis 9ero mpuMeHseTCsl MPaBIiIo peraara?
CHCTEM
JuarpaMMebl COCTOSIHUS
112 METANINYECKNX Kakas cBs3b cymiecTByeT MeXIy BUIOM JHATPaMMBI COCTOSIHUS U CBOUCTBAMH CIUIABOB?
CHCTEM
JumarpaMMBl COCTOSTHUS .
Kakwne reomerpudeckiie 0cOOCHHOCTH MO3BOJIAIOT U300pakaTh COCTABBI TPOMHBIX
113 METAUTHIECKUX
CITAaBOB C TIOMOIIBIO KOHIICHTPAIIMOHHOTO TPEYTOJIHHHUKA?
CHUCTEM
JumarpaMMBl COCTOSTHUS
114 METaJLIN4ECKUX Kak onpenensercs XuMuueckuil cocTaB TPOMHBIX CIIJIaBOB?
CHUCTEM
JnarpamMmbl cOCTOSHUSA
115 METaJLIN4ECKUX Pacckakure npaBUIIo pplyara U MpaBUiIO LEHTA TSXKECTU B TPOMHOM cUCTEME.
CHUCTEM
JnarpamMmbl cOCTOSIHUSA
116 METAJUTHICCKHUX B 4em 3akiro4aeTcst 3aKOH O COMPUKACAOIIMXCSI MPOCTPAHCTBAX COCTOSIHUSA?
CHUCTEM
JlarpamMMBl COCTOAHHA UYro nonumaercs noJ nuddy3uoHHsM 1 6e31udpdy3HOHHBIM MEXaHU3MaMHU
117 METAJUINYECKUX Y Y
KpHUCTaJUTH3AIIH?
CHCTEM
JumarpaMMBl COCTOSTHUS
118 METaJUTMIeCKUX B kpucranmax xakux (a3 BO3MOKHO 00pa30BaHHE BHYTPUKPUCTATUTNICSCKON JTMKBAIHN?
CHCTEM
JumarpaMMBbl COCTOSTHUS .
KakoBa npuunHa BOZHUKHOBEHUS ICHAPUTHON JIMKBaUU? YKa3aThk Criocod OOphOBI ¢
119 METaJTHIECKUX
HEIO.
CHCTEM
JuarpaMMBbl COCTOSTHUS . . . .
Urto moHUMAaeTCs O MPSIMOH 1 00paTHOW 30HATBHOM THKBAIEeH 1 KaKOBHI IIPUYHHBI €€
120 METaJTHIECKUX
BO3HUKHOBCHUS?
CHCTEM
JumarpaMMBbl COCTOSTHUS
KakoBa pois mpuHIKTIA OPUEHTAIIMOHHOTO U Pa3MEPHOTO COOTBETCTBUS
121 METATUIECKUX
cHCTeM Konobeesckoro-/lankoBa B pa30BbIX MPEBPAIICHUSX B TBEPIOM COCTOSHUN?
JnarpamMmbl coCTOSHUSA
122 METATUIECKUX KakoBbl 0COOEHHOCTH MapTEHCUTHOTO TIPEBpAIIeHHs B CIIaBax?
CHUCTEM
123 | XKeneszo u ero criassl | Kakoii MeTasut 00Jiee NIUPOKO UCIIONIB3YETCS B TEXHHUKE — KEJIS30 WM AIFOMUAHUI?
Kakoii rpymme MeTamioB COOTBETCTBYET jKeJe30 MO (PU3NIECKUM CBOIICTBaM —
124 | Kene30 u ero CruiaBsl
TSKEJIBIM HJTH JICTKHM, TYTOILIABKAM HJIH JICTKOTUIABKUAM?
Kaxkas u3 ¢as, comepxkaniux yriaepo, sBiseTcst 0oyiee CTabuiIbHOH — HMEMEHTHT WITH
125 | Kene3o u ero cruiaBsl bas, coneprranux yraepor, H
rpaput?
B KakoM H3 TBEPIBIX PACTBOPOB YIIIEPOa B JKeJIe3¢ PACTBOPHUMOCTD yIiIepoa BhIIIe —
126 | Kene3o u ero cruiaBsl p p POB YIIICPON p p yrep
B (heppuTe min aycTeHuTe?
Kakas u3 craneit umeer 060Jiee BBICOKYIO TBEPAOCTh B PABHOBECHOM COCTOSIHUH —
127 | XKene3o u ero cruiaBsl
JIOOBTCKTOWIHAS HITH 3a9BTEKTOMIHAS?
Kakwe jerupyromiue 3J1eMeHThI HCIOIB3YIOT /IS TOBBIIICHUS H3HOCOCTOWKOCTH
128 | Kene3o u ero cruiaBsl Py M ’

KOPPO3MOHHOM CTOWKOCTH CTajei?
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129

JKemne3o 1 ero criaBsl

Kax Bsl npesicrapisieTe cede mporecce CTapeHust CTaan?

B xakom (1)33OBOM COCTOAHNU MOXKET HAXOAUTHCA YIJTICPOJ B COCTABC CILIaBa XKEJIC30—

130 | Kene3o u ero CrjiaBsl N
yriepo?
[ouemy npu yBenn4IeHNHN coepkaHus yriepona cBeime 2,14 % B crmaBe jkerne30—
131 | Kene3o u ero criaBsl ypuy s1ep yraepon ’
YIJIepO]] KAaUEeCTBEHHO MEHSIFOTCS €ro CBOMCTBA?
MO0>kHO JTi IOJTYYUTh CILIABbI, B KOTOPBIX YIIEPOa MpH coaepxkanuu mexee 2,14%
132 | Kene3o u ero cruiaBsl Y > PBIX YIIICPOZ [IpH COACP ’
HAXOJUTCS B BUJIC IPadUTOBBIX BKIFOUCHHIA?
B yem, o Baniemy MHEHHIO, 3aKITFOUACTCS IPUIMHA CYIIIECTBCHHOTO BIUSHUS (OPMBI
133 | Keneso u ero cruiaBsl ’ y L pH] yu $op
rpadUTOBBIX BKJIFOUCHHI HA MEXaHUYECKHE CBOHCTBA YYTYHOB?
B 4yem cocTouT (u3uueckas CyIHOCTh MPOIecca MpeBpaiicHus 0eI0ro 4yryHa B
134 | Kene3o u ero cruiaBsl . ¢ ym pott peBpatll yry
KOBKHi1?
B kakom ciyyae 1iesecoo0pa3Ho 0TOSIHBATh TOBEPXHOCTHBIC CJIOU YYTYHHBIX JeTajeii?
135 | Kene3o u ero cruiaBsl yHae I p P yry A
KakuM 00pa3oM MOXKHO OCYIIECTBUTh OTOCIIMBAHNE?
MOoKHO Jiu TIepepadaThIBaTh KOBKHIA YyT'YH METOJJAMH XOJIOJHOTO U TOPSYEro YapHOTro
136 | 2Kene3o u ero cruiaBsl pep yry a A P yaap
nedopmupoBanus?
137 | XKeneszo u ero criaBsl | Kakue 9yryHsl 001aJa10T HAMJTYYIIMMU JTUTCHHBIMU CBOHCTBAMHU?
Kakue Mogudukanum IMeeT YUCTOE KEeNe30 U B KAKUX TEMIIEPATypHBIX HHTEPBAJIaX OHU
138 | Keneso u ero cruiaBsl e MO uan patyp P
yCTOMUUBBI?
Yro Ha3biBaeTCs (PEeppUTOM, ayCTEHUTOM, ieMeHTuTOM? JlaiiTe KpaTkyro
139 | Xeneso u ero craBbl Gbepp -3y ’ A patiy
XapaKTEepUCTHKY ITUX (a3s.
140 | Xeneso u ero ciiaBel | Kak pa3nuyaroTcsi Mo CTPYKTYPE CTAIU M YYTYHBI?
141 | Keneso u ero cruiaBsl | Kakue OpiBaroT uyryHsl? Uem otauuaercst 6€blid 9yTyH OT ceporo?
142 | XKeneso u ero ciaBbl | Kak mosnydaroT koBkuid uyryH? Ero cTpoeHue, CBOWCTBA M Ha3HAYCHUE.
143 | XKeneszo u ero cruiassl | Kak mosy4arot BeICOKOpouHbIi uyryH? Ero ctpoeHue, CBOCTBA M HA3HAUCHUE.
144 | XKenes3o u ero criaBsl | B ueM cocTosAT 001He 3aKOHOMEPHOCTH 00pa30BaHus ayCTCHUTA ITPH HarpeBe?
145 | Keneso u ero criaBel | YTo Ha3bIBaeTCs NEpErpeBOM H Iepexorom?
KakoBbI 0COOCHHOCTH MPEBPAIICHHUS TEPEOXTAKACHHOTO ayCTCHUTA MTPH HEMPEPHIBHOM
146 | Keneso u ero crjiaBel PeBp p 4 P pep
OXJIaXxJIeHHH?
KaxoBbI 0cOOEHHOCTH pacrajia ayCTeHUTa BO BCEX TEMIIEPAaTypPHBIX 30HAX:
147 | JKene3o u ero cruiaBbl p ja ay . patyp N
1 Hy3HOHHOTO, TPOMEKYTOUHOT0 (OeHHUTHOTO), Oe3a1((HY3MOHHOTO MTpEeBpaIIeHHNA?
Kax BAusIfoT nerupyromnye 3IeMeHThHI Ha TIOJI0KEeHUE KpUTHYecKux Touek Al, A3, Ha
148 | Keneso u ero crjiaBbl .
MapTECHCUTHBIC TOYKH, YCTOWIMBOCTh MEPEOXJIAXKICHHOTO ayCTeHUTA?
OCHOBBI TEXHOJIOTUU
TEepPMHUUYECKOU U
149 . | Ha3oBure TexHonmornueckue hakTopbl, KOTOPHIC BIUSIIOT Ha MPOIIECC TEPMOOOPAOOTKH.
XHUMUKO-TEPMUYIECKOI
00paboOTKH cTaH
OCHOBBI TEXHOJIOTUU
150 TePMHUIECCKOHN H Kakoit Bun TepM000pabOTKH — OTKUT WIIH 3aKajKa — TapaHTUpyeT Ooee
XIMHKO-TEPMHUYECKOH | paBHOBECHOE COCTOSHHE CTalU?
00paboTKH cTann
OCHOBBI TEXHOJIOTHH
TEPMUYECKOU U .
151 P . | Kakas cTans uMeeT OodbIINil pa3mep 3epHA — € 3ePHUCTOCTHIO 5 i 10 6ammos?
XIMHKO-TEPMHAYIECKOM
00paboTKH cTann
OCHOBBI TEXHOJIOTHH
152 TEPMUYECKOU U IIpu xako#l CTPYKType CTaIu €€ MPOYHOCTh BhILIE — IPU KPYITHO3EPHUCTON HWIH
XUMHKO-TEPMHUYECKON | MeIKo3epHHCTOH?
00paboTku cTanu
OCHOBBI TEXHOJIOTUU
TEePMHUUYECKON U
153 . | MOXHO 1 IPUMEHSITh CTATBHOE U3JIENINE Cpa3y MOCIe ero 3aKaiKu?
XHUMUKO-TEPMUYIECKOI
00paboTKu cTamn
OCHOBBI TEXHOJIOTUN
154 TEPMUIECKON U Kaxkoe nznenre MOXHO 3aKaJluTh — U3 CTalU C cofepxkanuem yriaepoaa 0,1 v 0,5 %?
XUMUKO-TepMudeckoit | ITouemy?
00paboOTKHU cTann
OCHOBBI TEXHOJIOTHH
155 TEPMHYECCKOHN H Kakwe nerupyromiyie 3JIeMEHTHI YIPOYHSIOT CTallb CHIIbHEE — T€, KOTOPBIE 00pa3yIoT
XIUMHKO-TEPMHUICCKON | KapOWIbI WK TBEPABIC PACTBOPEI C YIIIEPOAOM?
00paboTKH cTan
156 | OcHoBsl TexHOJOTHH | YcTpaHseTCs I NpU OTXKHTE JIMKBAIHS IPUMeceii?
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TEPMHUUYECKON U
XUMHUKO-TEPMHUYECKON
00paboTKH cTanu

157

OCHOBBI TEXHOJIOTUU
TEPMHUUYECKOU U
XUMHUKO-TEPMHUUECKON
00paboOTKH cTaNn

MoxxHO 11 HOpMaJInU3aluto cranen NMPUMCHATH BMECTO 3aKaTKU?

158

OCHOBBI TEXHOJIOTUU
TEPMHUUYECKOU U
XUMHUKO-TEPMHUUECKON
00paboTKH cTaIN

Kakas 3akanounas Ccpcaa — BOJa WIN MAcCJIO — obecmeunBaet 6ojiee BBICOKYIO
CKOPOCTH OXJIAXKACHUA I/ISL[CJ'II/ISI?

159

OCHOBBI TEXHOJIOTHH
TEPMUYECKOU U
XUMHUKO-TEPMHUUECKON
00paboOTKH cTAN

Jis kakuxX u37enuil 6ojee BaXKHa MPOKATNBAEMOCTh — JIJIS IeTajlei
ITAPUKOIIONIIAITHUKA FIIH IS CTAJIbHBIX OOITOB?

160

OCHOBBI TEXHOJIOTHH
TEPMUUECKOU U
XUMHUKO-TEPMHUUECKON
00paboOTKHU cTaNn

Kaxkoii Buz oTmycka — BBICOKHH, CPEIHIH WM HIU3KUI — 00ecrieynBacT NOBLIIICHHIE
mpezesna yupyrocTy craimma?

161

OCHOBBI TEXHOJIOTHH
TEepPMHUUYECKOU U
XUMHUKO-TEPMHUUYECKON
00paboOTKHU cTaH

MO>KHO JI1 HCKYCCTBEHHOE CTapeHHEe CUUTATh BUIOM OTITyCKa?

162

OCHOBBI TEXHOJIOTUU
TEpPMHUUYECKOU U
XUMHUKO-TEPMHUYECKON
00paboOTKHU CTaH

B kakux ciaydasx Bsl npumeHnIn 051 MOBEPXHOCTHYIO 3aKaJIKy CTalbHBIX neTtaneit TBU
— B €IMHUYHOM HJIK MacCOBOM IIPOU3BOACTBE?

163

OCHOBBI TEXHOJIOTUU
TEPMUUECKOU U
XIMHKO-TEPMHAIECKOI
00paboOTKH cTAN

[poucxonat mu pa3oBbIe IPEBPALICHUS B IIOBSPXHOCTHOM CJIOE CTAIIU TIPH e
eMEeHTaIuu?

164

OCHOBBI TEXHOJIOTHH
TEPMUUECKOU U
XIMHKO-TEPMHAYIECKOM
00paboOTKH cTAN

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

165

OCHOBBI TEXHOJIOTHH
TEPMUYECKOU U
XUMHUKO-TEPMHUUYECKON
00paboTku cTanu

Kakoit BiI XUMHKO-TepMUUECKOW 00paOOTKHU CTa i — IIHaHUPOBAHHE WM [IEMEHTAIUS
— BBITIOJIHSAETCS TipU OoJiee HU3KOM TeMieparype?

166

OCHOBBI TEXHOJIOTUU
TEePMHUUYECKON U
XUMHUKO-TEPMHUUYECKON
06paboTku cTanu

UYem otnryaercst 1u(hy3MOHHOE XPOMHUPOBAHUE OT TaJIbBAHUYECKOT0?

167

OCHOBBI TEXHOJIOTUU
TEePMHUUYECKON U
XIMHKO-TEPMHAIECKOM
00paboTKHU cTaH

Kakoit Buz 00sryueHus IPUMEHSIOT IS Pa30rpeBa MOBEPXHOCTH CTAIBHOTO U3/IENNS
IIPU XUMUKO-TEPMHIECKOH 00paboTKe — PEHTIeHOBCKOE MIIH JIa3epHOE H3ITydeHue?

168

OCHOBBI TEXHOJIOTHH
TEPMUYECKOU U
XMMHUKO-TEPMHUECKOH
00paboTKHU cTaH

Kak Biousior JISTUPYIOLIKUE 3JICMCHTHI Ha IMPOKAJIMBACMOCTb craim?

169

OCHOBBI TEXHOJIOTUU
TEPMUUECKON U
XUMUKO-TEPMHUUECKON
00paboTKu cTamn

JaiiTe onpeseneHne OCHOBHBIX ONEepalnui TepMUIecKoi 00pabOTKH: OTXKHUTa,
HOPMaJIM3AIMH, 3aKAJIKH.

170

OCHOBBI TEXHOJIOTUN
TEPMHUUYECKON U
XUMHUKO-TEPMHUYECKON
00paboTKu cTamn

Kakmne CYIIECTBYIOT PA3HOBHUIHOCTH OTXXHUTA U I YETO OHU HpI/IMCHH}OTCH?

171

OCHOBBI TEXHOJIOTUN
TEePMHUUYECKON U
XUMHUKO-TEPMHUYECKON

Kakwne cioco0sI 3aKkajiKu BBl 3HAETE U B KAKUX CIIydasx OHU MPUMEHSIOTCA?
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00paboTKH cTaIn

OCHOBBI TEXHOJIOTHH
TEPMUUECKON U

172 . | OT uero 3aBUCUT NPOKATUBAEMOCTb CTAJIH U KAKOBO €€ TEXHOJOIMYECKOe 3HaueHue?
XUMHUKO-TEPMUYECKOI
00pabOTKHU cTaNn
OCHOBBI TEXHOJIOTHU
173 TEPMHUYECKOH U UYro Ha3pIBaeTCs OTIyckoM cTanu? Kakue 3agaun oTIycka, TEXHOJIOTHS TPOBEACHUsA?
XUMHUKO-TepMudeckoit | Kakue cTpykTypHbIe U3MEHEHHS MPOUCXOIAT IIPU OTITycke? YKakKuTe BUJBI OTITYCKa.
00paboOTKHU cTanu
JlernpoBaHHBIE CTaH .
174 KaxoBbI MPUHIUIIBI MAPKUPOBKY cTanen?
Y CILIaBbI
JlernpoBaHHBIE CTAIH .
175 Kakue coBpeMeHHBIE TEXHOIOTHH MOTydeHus cTaneil Bol 3HaeTe?
¥ CILUIaBBI
176 JlernpoBannsle cranu | ITouemy cranu mapok AC11, AC12HX, AC40 nHa3eiBaroT aBTOMaTHEIMU? Kakoil nHaekc
¥ CILUIaBBI B MapKe yKa3bIBacT HA TEXHOJOTHIO M3TOTOBICHHS AeTaleh?
177 JlerupoBannsle cranu | Iloyemy ycTOMYHMBOCTB CTaIU K BO3ACHCTBUIO KOPPO3HUOHHBIX CPEJ] MOBBILIAETCS ITPU
¥ CILUIaBBI BBE/ICHHH B COCTaB JICTHPYIOIINX 3JIEMEHTOB?
178 JlerupoBannsie ctanmu | Kakne nerupyrormue 3eMeHTH BbI Ob1 BBIOpay A TOTyYeHUS KOPPO3UOHHO-CTOHKIX
¥ CILUIaBBI cranei?
179 JlernpoBanssle ctann | Kakwe mokaszarenu cranei H3MEHSIOTCS B JIy4IIyl0 CTOPOHY B Iponecce o0padoTkuy,
¥ CILIaBBI Ha3BaHHOW TEPMHUYCCKHUM YITydIIeHHEM?
180 JlernpoBanssle ctanu | [Touemy 3¢ heKTUBHBIME cpelaMy T TEPMOOOPAOOTKH CTaIeH SBISIOTCS CHKIKCHHBIC
¥ CILIaBBI rasbl?
JlernpoBaHHBIE CTaIN . .
181 o CILIABLL UYro HEOOXOANMO MPEANPHHATH IJIs MOBBIIICHHUS N3HOCOCTONKOCTH CTAIBHBIX JAeTalei?
182 JlernpoBanssle cranu | [Touemy B mponecce TepMO0OPaOOTKH U3MEHSIOTCS pa3MEPhI CTABHBIX JIETAICH U OHH
Y CIUIaBBHI MOTYT pa3pyHIHThCs?
JlernpoBaHHBIE CTaIN .
183 o CILIABLL KakoBbl kpuTepuu BEIOOpa CTaNeil 111 H3TOTOBJICHHS PEXYIETO HHCTPYMEHTA?
184 JlernpoBannsle cranun | Kakos, mo Bamemy MHEHHIO, MEXaHN3M H3HAIIMBAHUS PEXYIINX KPOMOK HHCTPYMEHTA
Y CILIaBBI JUIs1 00pabOTKH METAIITIOB, CIJIABOB?
185 JlernpoBanssle ctanu | Kak B Mapke ObIcTpopexyIIel cTalli yKa3bIBalOT COAEPKAHNE JIETHPYIOIINX
U CTIJIaBBI 2JIEMEHTOB?
186 JlernmpoBanssle ctanu | Kakoif jgerupyromuii s1eMeHT IpUIaeT BBICOKYIO H3HOCOCTOMKOCTE OBICTPOPEKYIINM
U CILIABbI cTasIM?
187 JlerupoBannsie ctanu | Ilogemy meiecoobpazHa MHOTOCTaANIHAS, @ HE OJJHOCTAIUITHAS TEPMHUUYECKas
Y CILJIaBbI 00paboTKa pexyIero HHCTpyMeHnTa?
188 JlerupoBannsie ctanu | Kakum 00pa3om 3aMeUISIOT POLIECCHI CTapPEHUs CTalel, HCIOIb3YEMBIX JUIS
U CTIJIaBBI W3TOTOBJICHUS M3MEPUTEIHFHOI0 HHCTPYMeHTa?
189 JlerupoBanHbIe cTanu | MOXHO JIM H3rOTaBIMBATh U3MEPUTEIBHBIN HHCTPYMEHT BHICOKOM TOYHOCTH U3 CIJIaBOB
U CTIJIaBBI Ha OCHOBE MEJIH, aJIFOMUHHS, THTAaHA?
190 JlerupoBannsie ctanu | Ciexyer U NIPOBOANUTE TEPMHUUYECKYIO 00paOOTKy MaTPHIL I IITaMIIOB TOPSIYEro
U CTIJIaBBI Je(OpMHUPOBAHUS 110 BCEMY CEUEHHIO MAaTPHIIBI?
191 JlerupoBannsie ctanu | IlodeMy TsKeno Harpy KeHHBIH HHCTPYMEHT M3TOTABIMBAIOT U3 CTAJIEH C MOBBIIICHHBIM
Y CILJIaBbI coJiepkanneM Bosibpama?
JlerupoBaHnHble cTanu 9
192 Kak xnaccuduuupyroTcst 1erupoBaHHbBIE CTATHU?
U CTIJIaBBI
JlerupoBaHHbIE cTaNU
193 Kak BIHSIOT JeTupyromue 3J1eMeHTHl Ha IPOKAINBAeMOCTh CTaIn?
U CTIJIaBBI
194 IIBetHbIe MeTasumbl 1 | CyIIeCTBYIOT JIM IPUHIMITHAIBHBIC OTJIMYHS y CIUIABOB, MTOJYYCHHBIX JIUTHEM U
CIUIaBBI METOAAMHU IOPOIIKOBON METaJTypruu?
L{BeTHBIE METAIIIBI U
195 CILIABEL Bo03M0OXHO T MeXaHHYECKOe U3MENTbYEHNE TBEPABIX TEJ JO aTOMapHOTO YPOBHS?
196 LBernsie metasel 1 | Kakum meTonom, mo Bamemy MHEHHIO, MOJKHO TOTYYIHTH TOPOIIKH METAJUIOB C
CIIaBBI MHUHHUMAaJIbHBIMU pa3MepaMu 4acTHi?
197 L[BeTHbIe MeTa/UIBl 1 | MOXKHO JIM HCKITIOYHUTH OTIEPALIMIO CIIEKAHUS N3 TEXHOJIOIMYECKOT0 IIMKJIA TIOJTyYeHUS
CILIABEI M3IEIUH U3 HOPOIIKOOOPa3HBIX METAIIMYECKUX MAaTepHAIOB?
L{BeTHBIE MeTAIUIBI
198 CILIABLL Kaknm MeTooM moiry4aroT JUIMHHOMEPHBIE M3JIENUsI U3 TIOPOIIKOBBIX MaTepHAIOB?
199 [[BeTHble MeTasutbl 1 | KakoBBI OCHOBHBIE TPENMYILECTBA KOMIIO3UIIMOHHBIX MAaTEepHAaJIOB, ITOIYYE€HHbBIX
CIIaBBI METO/IOM IOPOIIKOBOW METaJUTypPTHH, IO CPABHEHHUIO C JINTHEM?
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L{BeTHBIE METAIIIBI U

200 i HasoBute xapakTepHble 00J1acTH IPUMEHEHHS CIIEYEHHBIX MaTEPHUAJIOB.
201 I[Bernble Metasutel 1 | Kak Bl orieHnBaeTe nepcreKTUBbI pa3BUTHS TOPOIIKOBON METAUTYPriH B
CILIaBbI MaIIMHOCTPOCHUH?
LIBeTHBIE METAIIBI U
202 i HazoBuTe npupo/HbIe HICTOYHUKY CHIPbS AJISI OJTYYSHHS aTIOMHHUSL.
203 LiBetHble MeTaiuibl 1 | [louemy 3aBOIBI 1O BHITUIABKE aJTFOMUHHMS PACTIONOKEHBI B YHEPTOHACHIIIIEHHBIX
CILIaBbI paiionax?
LIBeTHBIE METAIIBI U . N
204 B 4em npuunHa BICOKOI KOPPO3MOHHOW CTOMKOCTH aIOMUHHUS?
CILIaBbI
LIBeTHBIE METAIIIBI U
205 Kaknmu MeToaMu MOBBIILIAIOT IIACTUYHOCTD AJTIOMHHUS?
CILIaBbI
LIBeTHBIE METAIIBI U . .
206 CILIABEL KakoBbl MeXaHM3MBI YIIPOUHEHUS CIUIABOB aJIlOMUHHS TEPMHYECKOH 00paboTKON?
LIBeTHBIE METAIIIBI U .
207 i [ToyeMy CHIIyMHHBI OTJIMYAIOTCS. XOPOLIMMH JINTHEBBIMU CBOMCTBAMU?
208 LiBetnble MeTaiisl 1 | [louemy anmoMuHHEBbIE aHTH(GPUKIMOHHBIE CIUIABHI IPEANOYTHTEIbHEE HCIIOJIB30BATh B
CILIaBbI BUJIE TIOKPBITHIA?
209 LiBetHble MeTaiibl 1 | [louemy critaBel My ¢ IMHKOM MMEIOT 00Jiee BBICOKHE MEXaHUYEeCKUE U
CILIaBBI TEXHOJIOTHYECKHE CBOMCTBA 10 CPABHEHHIO C MCXOJIHOM MebIo?
L[BeTHBIE METAIIIBL U o
210 HazoBute Hanbomee pacpocTpaHeHHBIE MAPKHU JIATYHEH.
CIIaBBI
211 I[BetHble MeTaiutel 1 | [ToyeMy maTyHH M1 OpOH3BI HEKOTOPBIX MAapOK XapaKTEPU3YIOTCS BBICOKOH
CIIaBBI N3HOCOCTOMKOCTBIO M HU3KHM KO3((HINEHTOM TPEHUSI?
212 I[BeTHbIe MeTasutel 1 | Ho kakolf mpuymHE CIUIaBBl HA OCHOBE MEIM OTPAHMYECHHO HCIIOIB3YIOT B KAUECTBE
CIIaBBI IIPOBOJAHUKOBBIX MaT€pPHAJIOB?
L[BeTHBIC METAIUIBI
213 CIIABEL Kax M0>xHO TTOBBICHTH 00pabaThIBAEMOCTh MEIN PEXKYIIIUM HHCTPYMEHTOM?
BETHBIC METAJUIBI
214 & Kakwne mapku 6pon3 Bam u3BecTHEI?
CIIaBBI
L[BeTHBIC METAIUIBI
215 KaxoB npuHIHIT MapKUPOBKHA MEIHBIX CIUTABOB?
CIIaBBI
216 I[BeTHbIe MeTaiUIBl 1 | B yem npuunHa Gosiee BEICOKOH 1O CPaBHEHUIO C JKENIE30M TEMIIEPATYPhI TUIABICHHS
CIIaBBI TYTOIIABKHX METAIIOB?
L[BeTHBIC METAIUIBI
217 CILIABEL Kakne TyromnaBkie MeTauTbl HCTIONB3YIOT IS TTOJTyYESHUS TeTTEPOB?
L[BeTHBIE MeTAIUTBI . o
218 Kak cBoiicTBa TUTaHa 3aBUCAT OT COJICPKaHHS B HEM IpUMeceii?
CIJIaBBI
L[BeTHBIE MeTAIUTBI N .
219 CILIABEL [Toyemy B cocraBe crutaBa MarHuii TepsieT CBOM nMupodopHbie cBoHCTBA?
220 I[BetHble MeTasutel 1 | Kakne MeTObI TOBBIICHHST KOPPO3HOHHON CTOWKOCTH MarHus U CIUIaBOB HA €0 OCHOBE
CILIaBbI Bbl MOXeTe NpesiokuTh?
291 LiBetHbie MeTaiibl 1 | [Touemy critaBel THIIA 6a0OUTOB UMEIOT BBICOKYEO H3HOCOCTOMKOCTD B COUETAHHH C
CIUIaBBI HHU3KHM KO3 QHUIUESHTOM TpeHHst?
299 LlBeTHBIC METAIITBI U B uem npuvrHa MOBBIIEHUST N3HOCOCTOMKOCTH 0a00MTOBBIX BKIABIIIEH MPU
CILIaBbI YMEHbIIEHUH WX TOJIINHbBI?
LIlBeTHBIC METAIITBI U
223 CILIABEL KaxoBbI OCHOBHBIE JOCTOMHCTBA OepMIIIHS KaK KOHCTPYKIIMOHHOTO MaTeprasa?

3aaHus AJ19 CaMOCTOSITENIbHON paboThl 00yYarOMIMXCS:

Ne .
i Pasnes AucHUINHbBI 3aganus 1J1sl CAaMOCTOSITEJIbLHON PadoThI
Haueprure auarpaMMy xeje30-yriaepos B 000MX BapHaHTaX: jKeJI€30-LEMEHTHUT U
1 JKenes30 1 ero craBel P P Y yriep P
xene30-rpadur. PacctasTe (haspl, HAXOASIIMECS B PABHOBECHH B Pa3HBIX 00JIACTSIX.
KaKI/Ie A30BBIC IIPEBPALICHUHN IPOUCXOAAT IPHU MECIJICHHOM OXJIAXKICHUHN (HArpeBE
2 ’Keneso u ero cruiasbl u PeBp p A P . (Harpese)

CILUTABOB CHUCTEMBI XKelle30-1IeMeHTHT, coaeprkamux 0.3; 0.8; 1.2; 3.0; 5.0% yrnepona?
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S. ®OH/] OIIEHOYHBIX CPEJICTB JIJIsI TIPOBEJIEHMS IIPOMEXYTOUYHOM
ATTECTAIMHU OBYYAIOIIUXCA 1TO JUCIUIIJIMHE

Onucanue nokasaresyied, KpUTEpUU OLIEHUBAHUS KOMIIETCHIIMI M OMUCAHUE KA OLICHUBAHUS
OCYIIECTBISIIOTCS B cOoOTBeTCTBUU C [lomokeHneM o OalsIbHO-PEHTUHIOBON CHCTEME OIICHKHU
pe3ynbraroB oOydenus cryneHtoB no mucrurumae (IIpuka3 Ned2 ot 04.04.2014 «O06 yTBepkIeHUU
MOJIOKEeHUS «PEHTHHT IO JUCIUILTUHEY).

Jlyist olleHWBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN O0yYaONUXCS

uCnoib3ytoTces cneaytomue kpurepun no 100-6amnbpHO mikane:

1. ®opmynupoBaHHe MPEACTABICHHOW HHPOPMAILIUU B BHJIE TIPOOIIEMBL;
2. ITlpennoxenue criocoda penieHus mpoOIeMbl;

3. OO6ocHoBaHME criocO0a pemeH st MPodIeMbI;

4. JlemoHCTpamus crocoda pereHust mpooIeMebl.

OueHrBaHuE OCYIIECTBISETCS MO CIEAYIOUIEH IIKae:

100-6annpHas mkana PesynbTat ocBOCHUA
menee 40 Kpurepuii He chopmupoBan
41-70 Kpurepuii 4eTko HEe BhIpaXKeH
71-100 Kpurepuii BbpaxeH yeTko

I[J'ISI OLICHUBAHUA CUTYAallUOHHBIX 3aJaHul HCIIOJIB3YCTCA CICAYIOIIasl IKaja:

100-6annpHas mkana PesynbTat ocBOCHUA

00yyJaroIuics He MOXeT chOPMYITHUPOBATH
meree 30
po0ieMy, MpeACTaBICHHYIO B 3a1aHUN

o0yyaromuicss opMyIHupyeT MOCTABICHHYIO
3a/aqy, y Hero c)opMUpPOBaHbI

31-50 W30JIMPOBaHHBIC 3HAHUSI U YMEHUS, OJTHAKO

) OTCYTCTBYIOT MHTETPUPOBAHHBIC TTOHSTHUS U
HaBBIKH, B pe3yJIbTATE YETO JOIMYIICHBI

OIIIMOKH B peUICHUHN U 3a/JlaHNEC HE BBIITIOJIHCHO

3aJlaHue BBIIIOJIHEHO, 00yJaroIuiics
MIPUMEHSET 3HAHUS IS pEIICHUS
51-80 MIOCTaBJIEHHOM MPOOJIEMBI, OJHAKO HE
) c(hOpMHUPOBAaHBI KOMIIETEHIIUH, BCIEICTBUE
4ero 00y4aroIiics UCTIBITHIBACT 3aTPYAHCHUS

B ICMOHCTpaluun crmoco0oB pelICHUA 3aJa49n

3a1aHUEC BBIITOJIHEHO KaK B TCOPETHYCCKOM,

81-100 TaK U B IPAKTHUUECKOM ILJIaHe, 00yJaromuics
JIETKO IEMOHCTPUPYET CBOXO KOMIIETEHTHOCTD

110 JAHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIINE OIICHUTH PE3yJIbTaThl 00yUeHHUs, BKIIOYAIOT B CEO0s:
=  BOIIPOCHI K TPOMEKYTOUHOU ATTECTALIUH.
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Ilepeuenb

KOMITETEHIIUH U ATanbl uX GOpMHUPOBaHUS IPUBEACHBI B ClIeAyIOIIeH TabauIe:

N Mudgp Komnerennus Jtanbl GOPMHPOBAHMS KOMIIETCHIIUH
1 JIIK 1 Crniocoben HCTIONB30BaTh | JICKIMH:
MEKMCITMILIHHAPHBIH MOIX0M K pemiennuio | |- BBEACHHE.
3a1a4 mpohecCHOHATBHON AeATEIbHOCTH 2. Crpykrypa wmatepuaios. Obuwe CBeicHHS ©O
MeTaiax.
3.  Kpucrammmzauuss MeTalIoOB W CTPOCHHUE
METaTMYECKOTO CITUTKA.
4. MexanmsM U OCOOEHHOCTH IUIACTHYECKOTO
nedopMupoBaHHs. Pexpucrannus3anuoHHbIe
MPOLIECCHI.
5. JlnarpaMMBbl COCTOSIHHSI METAJNTNYECKUX CUCTEM.
6. JKenesoyrmepommcTeie cmaBel.  marpamma
COCTOSIHASL ~ CHCTEMBI  JKENe30  —  YIJIEPOA.
Yrnepoaucteie cranu. YyryH.
7. OCHOBHBIE BU/IbI TEPMUYECKON 0OpabOTKH CTAIIH.
8. JlernpoBaHHble cTanu U cruaBbl. Kinaccuduxarus
u MapKUpOBKa JIETUPOBaHHBIX cTaneil.
KoMIto3uiiioHHbpIe MaTepHrasibl.
9. llBetHple MeTayyibl U cmiaBbl. [lopomikoBbie
matepuansl CACel u CAllebl.
[MpakTHdyeckue 3aHATHSA:
1. Wunnunposanue KpHCTa/UIOrpapIeCcKuX
IJIOCKOCTEHN U HAaIIpaBJICHUH.
2. TuTaH U ero CIUIaBbl.
2 OIIK-2 CrocoOHOCTh  NPENCTABUTL  aJEKBATHYIO Jlexrmn:
COBPEMEHHOMY ypOBHIO 3HaHMil HayuHyio | |- BBEICHHE.
KapTHHY MHpa Ha OCHOBE 3HAHHS OCHOBHbIX | 2+ CTPYKTypa Matepuanos. OOumMe cBEACHHA O
MOJIOKEHNUH, 3aKOHOB u MeronoB | METallIax.
eCTECTBEHHBIX HAYK M MaTeMaTHKH juia | 5-  KPUCTAUIM3AlMs — METalIoB M CTPOEHHE
UCTIONb30BAHUA MPHM PELIEHHH TUIOBbIX | METAUIMIECKOTrO CIIMTKA.
3a71a4 MPOQeCCHOHANBHOMN IeITENEHOCTH 4. MexaHuaM U OCOOCHHOCTH IUIACTUYECKOTO
nedopMupOBaHHS. PexpucrannizanuoHHbIe
TIPOLIECCHI.
5. JlnarpaMMBbI COCTOSIHUSI METAJNTMYECKUX CHCTEM.
6. JKenesoyrmepomuctele cmiaaBel. Juarpamma
COCTOSIHASL ~ CHUCTEMBI  JKele30  —  YIJIEpOA.
Yranepoguctsie cranu. UyryH.
7. OCHOBHBIE BU/IbI TEPMUYECKON 00PabOTKH CTAIIH.
8. JlermpoBaHHBIE CTaIM U cIulaBbl. Kiaccudukarius
u MapKUpOBKa JIETUPOBaHHBIX cTaneil.
KoMIto3u1iioHHbIE MaTepHalIbl.
9. llBetHble MeTaysibl U civiaBbl. [lopomikoBbie
matepuaisl CACol u CAllebl.
[MpakTryeckue 3aHATHSA:
1. Wumnnuposanue KpHCTAIIIOrpaguIecKux
IJIOCKOCTEH U HaIpaBJICHUH.
2. TuTaH U ero CIuiaBbl.
KoMmjieKkT THIIOBBIX HHAUBUAYAJIbHBIX 33}IaHI/II71
Ne Pazpnen Oonbem,
HauMeHoBaHMe THIIOBOTO 3a/IaHUS
/i AUCIMILTHHBI 4acoB
Crpykrypa
MaTepHaJIOB. o .
1 O6ime cpeeHHs 2 WuaunmpoBanue KpUCTAIIOrpadMIecKuX MIIOCKOCTEH 1 HANPaBJICHUH
0 MeTayuIax
2 JuarpamMmmel 2 JuarpaMMmbl COCTOSIHUS IBOMHBIX CILUIABOB
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COCTOSAHHNA
METAJNIMYCCKUX
CUCTEM

JlerupoBaHHbIE o

3 P 16 Be16op marepuana 1o TpedyebIM CBOHCTBaM
CTAJIU U CILIABbI
Hroro: 20

Conep:xanne TUNOBBIX 3aaHUI
1.2.1. UnaunupoBaHue KpucTauiorpadpuyecKux miockocrei u HanpasjeHuii(CPC: 2)

Tematuka: [IpoBecT MHAMLIMPOBAHUE KpUCTALIOrpapUYECKUX IUIOCKOCTEH M HalpaBlieHUH B

COOTBETCTBUH C BAPUAHTOM.
Tun: Jomamnee 3amanme

IIpuxpenienubie (Qaiapl: HMaguuupoBaHue  KpUCTAIIOrPaQUUECKUX  IUIOCKOCTEH |

HanpasieHui.doc

1.5.1. [lmarpamMmmbl cocTosiHus ABOMHBIX ci1aBoB(CPC: 2)

Tematuka: 1. PacumdpoBars auarpammbl COCTOSHHM (ompeneneHue (a3 M CTPYKTYpPHBIX

COCTABJISIFOIINX B JIFOOBIX 00JIACTAX ABOMHBIX AUATPAMM).

2. Hay‘II/ITLCH IIOJIb30BAaTbHCA IMPABUIIOM (1)213 H IIPpaBUJIOM OTPE3KOB IIPH IMOCTPOCHUH KPUBLIX OXJIAKIACHMA

" ONpCACICHUN KOJIMYCCTBCHHOTI'O COOTHOIICHU A (1)213 JJLA JIIO0BIX CIIJIABOB.

3. Onpeﬂensm; IMPOUCCChI, NPOUCXOAAIUEC Ha JIMHUAX JUarpaMMbl (J'II/IKBI/IIIYC, COJIMAYC, S3BTCKTHYICCKAA

JIMHUS, JIUHUS IPEAEIbHON PaCTBOPUMOCTH U TIp.), IPU OXJIAXIEHUH 1 HarpeBaHUH CILJIaBa.

Tum: JlomaliHee 3aganue

IIpukpennennbie paiiabl: J(uarpaMmbl COCTOSIHUS IBOWHBIX CIU1aBOB.doc

1.8.1. BeiGop matepuasa no tpedyenim cBoiicrBam(CPC: 16)
TemaTuka: Beibop matepuana mno tpeOyebiM cBoiicTBaM. PaboTa co cripaBOUHHKMU
Tun: Jlomannee 3aianue

IIpukpennennsie paiiabi: Beioop marepuana no tpeOyebiM cBoiicTBaMm.doc

Bonpochl kK MIpoMeKyTOYHOM aTTeCTallMU

«MarepuanoBeeHUuE)

1. 3auer (4 cemecTp)
IIpuxpenyennbie Qaiiiab: 3auet (4 cemectp).doc
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6. MEPEYEHb OCHOBHOMH 1 JIONIOJIHATEJIbHOW YYEBHOM JIMTEPATYPBI,
HEOBXOIMMOM 1J151 OCBOEHUA TUCIUILINHBI

a)OCHOBHAs JIUTeparypa:

1. MarepuanoBenienne u TexHonorus marepuanoB: YueOHuk / [.I1. ®erucos, @.A. apudymmun. - M.:
HUIL UH®PA-M, 2014. - 397 c.: 60x90 1/16. - (Boicuiee obpa3oBanue: bakanaBpuar). (meperuier) ISBN
978-5-16-006899-2, 200 9K3. DNEKTPOHHBII pecypc; peXHM JIOCTYyTIA
http://znanium.com/bookread2.php?book=413166

2. OcHoBbI coBpeMenHoro mMatepuaiiopenieHus: Y4ueonuk / O.C.Cuportkun - M.: HUL] MHOPA-M, 2015. -
364 c.: 60x90 1/16. - (Bricuiee oopazoBanue: bakamaBpuar) (ITepermnér) ISBN 978-5-16-009335-2, 500
9K3. DIEKTPOHHBIN pecypc; pexxumM aocrtyma http://znanium.com/bookread2.php?book=432594

3. MarepuasnoBeieHHe B MallIMHOCTpoeHuH: yueoHoe nocodue / B.I1. imurpenko, H.b. Manyiinosa. - M.:
HUI[ MH®PA-M, 2016. - 432 c.: 60x90 1/16. - (Beicmee obpazoBanue: bakamaBpuar (MATN))
(Ilepermér  7bL) ISBN  978-5-16-010712-7  DnekTpoHHBII  pecypc;  peKUM  JOCTyma
http://znanium.com/bookread2.php?book=501197

4. MarepuanoBe/leHUE€ U TEXHOJIOTUS MaTepuayioB [DIEKTPOHHBIM pecypc]: yueOHHK sl OakajgaBpoB
By30B 10 MatmmHocTpout crell. / ['.I1. ®etucos [u ap.]; mox pea. ['I1.derucoa; MAU (Hau. ucnen. yH-
T). - U3n. 7-e, nmepepad. u A0M.-DNeKTPOH. TeKCTOBbIe U rpad. naH. - M.: FOpaiit, 2015. - 1 snekTpoH. omT.
muck (CD-R). - (bakanaBp:ba3oBbiii kypc) (DnektpoHHbie KHHTH u3a-Ba "HOpait"). - DieKTpoHHBIH
AHAJIOT TEYaTHOTO M3/aHus. - 3ari. ¢ TUTY. 3kpana. - ISBN 978-5-9916-3327-7. DnekTpoHHBIN pecypc;
pexuM noctyna http:/elibrary.mai.ru/MegaPro/Download/ToView/993

Jlumepamypa uz 31eKmpoHHO20 Kamano2a.

1. Tl'aspumok B.C., T'ombioB B.A., Mationun B.M., Coxkono B.C., CokonoBa H.X., ®etucon I'.II.
MarepuanoBeieHHe M TEXHOJOTWs MaTepuaioB y4eOHUK il OakajaBpoB : Y4eOHUK IJIsi BY30B IO

MalumHOCTpouT. criell.. fOpaiir, 2015. - 767 c.

0)I0NOTHUTENBHAS JIUTEPATYpa:

1. ITnomxun B.B. MarepuanoBenenue: yued. mocobue ajisi By30B — 2-€ U3., mepepad. u jom. — M.:
WznarenscrBo FOpaiit, 2013. — 463 c. — Cepust: bakanasp. bazoBsiii Kypc.

2. MarepuasnoBe/ieHUe B MAaIIMHOCTPOSHUM: Y4eOHUK Juisi OakanaBpoB / A.M. AnackuH, HO.E. Cenos,
AK. Oneruna, B.H. KmmmoB — M.: UznarensctBo IOpaiit, 2013. — 535 c¢. — Cepus: bakanagp.
VYrayOneHHsli Kypc.

3. HaeeigoBa U.C., Makcuna E.JI. Marepuanosenenue: Yue6. mocodue. — M.: M3zmarenscteo PUOP,

2006. —240 c.

4. OcCHOBBI MPOU3BOJICTBA aBUAIMOHHBIX MarepuaioB [Tekcr]: yue6.mocobue / I'.I1. derucos [u mp.];
MAUN (Toc. texn. yu-T). - M.: MAU, 1999. - 47 c.: wn. - ABT. yka3aHel Ha 000poT€ THUT.JI. -
bubmuorp.:.c.46 (12 wnas3B.). - ISBN 5-7035-2108-4. DnekTpoHHBII pecypc; peXHM JOCTyma
http://elibrary.mai.ru/MegaPro/Download/ToView/425
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5. TexHomorust KOHCTPYKITMOHHBIX MaTepuaiioB / laneckuit A.M. u ap. — M., Mammnoctpoenue, 1990 —
448c.

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

METAJJIOB M CIUTABOB: YUEOHUK IS BY30B. — 4-¢ u31., mepepad. u pom. — 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 By3oB / b. H. Ap3amacos [u 1p.]. — M.: MBTVY um. H.3. baymana, 2003.
—648 c.

10. T'ynsieB A. I1. MetammoBenenue. Y4eOHUK 11l BY30B. 6-¢ U3, epepad. u jom. M.: Meramtyprus,
1986. - 544 c.

Meronnueckue ykazaHus:

N.J. Huzkun, C.C. Ilumenos, I1.A. HecrepoB. Makpo- 1 MUKpOCTPYKTYpPHBIM aHAJIN3 METALIMYECKUX
cimaBoB. M., MATH, 2014 1.

M. . Huzkun, C.C. [Iumenos, I1.A. Hecrepos. Kpucrammzarus coneit metauioB. M., MATH, 2014 r.

W.J1. Huzkun, C.C. Ilumenos, I1.A. HectrepoB. Tepmuueckas obpaOoTka yriaepoAaucThIX craineil. M.,
MATH, 2014 r.

N.J. Huzkun, C.C. Ilumenos, ILLA. HecrepoB. CTpykTypa M CBOMCTBA TEPMHUYECKU 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. Tlumenos, I1.A. HecrepoB. MnauimpoBanue KpuctauiorpadMueckix IIIOCKOCTEH U HampaBlICHHA.
M., MATH, 2014 r.

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

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

C.C. Ilumenos, I1.A. Hecrepos. VcnpiTanne metaiuioB Ha pacTsbkeHue. OnpefeneHue XapakTepHCTHK

MIPOYHOCTHU M MacTHYHOCTU B cooTBeTcTBHM ¢ 'OCT 1497-84. M., MATU, 2014 r.

C.C. Tlumenos, I1.A. HectepoB. Metosibl onpesenieHre TBEpAOCTH METAJUIOB M CIUTaBOB. VcmibITanust Ha

TBepAocTh N0 PokBemny. McnbiTanus Ha TBeprocTs 1o bpunemmo. M., MATH, 2014 r.

7. MNEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON
CETU <MHTEPHET», HEOBXOJIMUMBbIX /IUIs1 OCBOEHUA JUCHUIIJIMHBI
Jns  obecneueHust 00Opa3oBaTeIbHOrO  Mpolecca MO  JUCHMILIMHE — 0OydYarouiuMcs
MIPEAOCTABIIACTCS BO3MOXKHOCTh KPYIJIOCYTOYHOI'O JHUCTAaHLIMOHHOIO HMHIMBUAYAJIBHOTO JOCTyIAa K
ANEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMaM M3 JI00OM TOYKM, B KOTOpPOW HMEeTcs JOCTYI K CeTH

«HTepHETY.
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HaumenoBanue pecypca HHuTepHeT-CChLIKA HA pecypce
"ZNANIUM.COM"
DneKTpoHHAas OoubamoreyHast cucrema | http://znanium.com
"ZNANIUM.COM".

000 "MU3pareancrBo Jlaub

DnekrponHas oudauoreunas cucrema OO0 e.lanbook.com

"UsnparenscTBo Jlanp".

00O "DiexkTpoHHoe H31aTeabeTBo FOPAWT"
DrekTpoHHash OHOIMOTEYHAs CHCTEMA FOPAWT. 2BC | http://biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary
JaexkTponHas oubamoreka MAHU
Dnexrponnas oudmuoreka MAU (cobctBennocts MAU). |  http://elibrary.mai.ru/MegaPro2/

Web
JuiekTpoHHas1 OuOmoTeka Koncopumyma aspokocmudecknx By3oB Poccun
DJIeKTpOHHAs OoubmoTeka Koncopuuyma | http://elsau.ru
a’POKOCMHUYECKHUX BY30B Poccuu.
buoauorexka POPU

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

EanHoe okHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
Enunoe oKHO j0cTyma K 00pa3oBaTe/IbHBIM pecypcam ‘ http://window.edu.ru/

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

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

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

000 "UBHUC"
000 "UBUC". | http://ivis.ru
OOO "HHTerparop aBTOpCKOro npasa'
OOO "Unterparop aBropckoro mpasa" 1Qlib. ‘ http://www.iglib.ru/
®I'BY "PI'B"
DnexTpoHHas oubnuoreka auccepranuii PI'b. http://dvs.rsl.ru
Hanmonanwsnas snexrponnas oubdnuorexa (HOB). http://H36.pd
HIT HOUKOH

Hexommepueckoe MapTHEPCTBO "HaumonaneHbiit | http://archive.neicon.ru

OnextponHo-UHpopmanmonnsiii Koncoprmym".

Hay4HbIe MOTHOTEKCTOBBIE PECYPCHI H3/IATEITLCTBA http://link.springer.com/

Springer (apxuB).

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

Taylor&Francis Group (apxuB).
Baza naunawix GreenFile komnaauu EBSCO. http://www.greeninfoonline.com.
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BHemHeaxkoHOMHYecKoe o0bequHeHHe " AKageMUHTOPT"

American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'bY "I'ITHTH Poccun"

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

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

ba3za nannbix Scopus uznarenscrsa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa30BaTENbHBIX IIEIISX. http://www.nature.com/

Springer

Nature

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

BJ] CASC. BJI MathSciNet via EBSCOhost.
Hay4Hble  MOJIHOTEKCTOBBIE  JKypHalmbl W kHurd | http://www.sciencedirect.com
u3narenbcTBa Elsevier. http://www.elsevierscience.ru/pro

ducts/science-direct
PODPU
HayuHbple MOJIHOTEKCTOBBIE AaHIIIOSI3BIYHBIC KypHaubI | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJJMYECKUE YKA3AHUS JUISI OBYYAIOLIUXCS [TO OCBOEHUIO
JUCLUIINHbBI

O PexTUBHBIM CIOCOOOM pa3BUTHS TBOPYECKUX CIIOCOOHOCTEH CTYJIEHTOB MpPU H3YUYCHHH
JTUCIMIUIMHBI SBIISIETCS CaMOCTOSITENIbHAs paboTa, KOTopas HaleleHa Ha TPOpadOTKy CTyJIECHTaMH
Marepuaia MpoueInX KOHTAKTHBIX 3aHATUN U MTOATOTOBKY K MPEACTOSAIIUM 3aHSATHSM.

CamocrosiTennbHasi paboTa CTYJIEHTOB TPOBOAUTCS WMU B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOKHOCTSIMU. MOXHO, OJHAKO, pPEKOMEHJOBAaTh TIPYNIOBOE HW3YyYEHHE  MaTepHUasoB,
oOecrieunBaoIIee COBMECTHYIO Pa0OTy HECKOJIbKHX CTYJEHTOB, YTO TOJIOKHTEIBHO BIHUSAET Ha
KauecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B TO e Bpems BbICOKas CTENEHb YCBOCHHS H3y4aeMOW JHCHUUIUIMHBI JOCTHTAeTCA IIPH
MOCTOSIHHOM paboTe CTYIACHTOB HaJl TEKYIUM MaTepuaaoM. B 3Toil cBs3M kenarenbHa mpopaboTKa
JIEKIIMOHHOTO MaTtepuaja B JEHb €ro MPOYTEHHs, YTO IO3BOJSET, BO-TIEPBBIX, OINEpPaTUBHO (Ha
ClIeyIolIel JIeKIIMM) CHUMAaTh BO3HUKAIOIIUE BOIMPOCHI U, BO-BTOPBIX, CO3/laBaTh Oarak 3HaAHUH IO
JTUCIUTIITMHE 33]I0JITO JI0 TIPOMEXYTOYHOM aTTeCTaIiH.

[Ipy MOArOTOBKE K MPAKTUYECKUM 3aHATHSIM TakKe HEoO0Xoauma MpopaboTKa JIEKIIMOHHOTO
Marepuaiga. ITO MO3BOJUT OCO3HAHO PadOTaTh C MpeJIaraéMbIM MaTepUajoM MpernojaBareiieM Ha
MPAKTUYECKOM 3aHSTHUHU, a, CIEAOBaTEIbHO, 3aKJIaAbIBaTh 0a3y METOJUK U MPHEMOB IMPHU pPEUICHUH
MPaKTUYECKHX 3a]1a4.

[Ipu u3ydeHnn marepuaia HeoOXOIUMO JeNaTh aKIEHT He Ha 3a3yOpHBaHWMM MaTepuana, a Ha
MMOHUMaHUEe ero (U3UYECKON CYTH, YTO PA3BUBACT MBINIJICHHWE W TO3BOJISIET TOHSITH METOO0JOTHIO
M3y4yaeMOU AUCIUIUINHBL.

Jlexyuu:

B xoae IEeKIUMOHHBIX 3aHATHN HCOGXOJII/IMO BCCTU KOHCICKTUPOBAHUC yqe6Hor0 MaTcpHraja.
O6pa1uaTL BHUMAaHHC Ha KaTCropuu, (I)OpMyJIHpOBKI/I, PACKPBIBAOIIUEC COMACPKAaHUC TCX HJIM HWHBIX

SIBJICHUM 1 MponeccCoOB, HAYYHBIC BBIBOJAbLI U ITPAKTUYCCKUEC PCKOMCHAAIINN.
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KenarenbHO OCTaBIATH B pabOYMX KOHCIIEKTAX MOJS, T AeNaTh MOMETKH M3 PEKOMEHIOBaHHOMN
JUTEPaTyphl, TOMOJIHSIONIME MaTepHall MPOCTYIIaHHOW JIEKLIHHU, a TaKKe MOJAYEpKUBAIOLINE 0COOYIO
BaXHOCTb T€X MUJIM UHBIX TEOPETUUECKUX IOJI0KEHUM.

Pexkomenayercs 3aaaBaTh IpenogaBaTesl0 YTOUHSAIOMINE BOIIPOCH! € LIENbIO YSICHEHUS TEOPETUUECKUX
MOJIOXKEHUH, pa3pelIeHHs CIIOPHBIX CUTYalUH.

CBoll KOHCHEKT JIeKIIMU CleayeT JopabarbiBaTh, Jeiass B HEM COOTBETCTBYIOLIUE 3alUCH U3
JUTEpPaTypbl, PEKOMEHJOBAHHON MpENoJaBaTeleM U NPEeAyCMOTPEHHOM pabouel mporpamMmon ajs
paboueii nporpammsl aucuutuinabl (PIL).

JUis  moHMMaHHWS — MaTepualla U KayeCTBEHHOIO0 €ro  YCBOGHHS  PEKOMEHJyeTCs — Takas
MOCJIEI0BATEIBHOCTD U MPOJAOKUTEIBHOCTD ACHCTBUMNA:

- M3ydeHnne KOHCIIEKTa JIEKIIUU B TOT K€ JIeHb (rocie Jekuun): 10-15 MmunyT.

- MI3yueHue KOHCIIEKTa JIEKIUH 32 JIeHb Niepe] cieayromei geknuei: 10-15 MunyT.

- 3yueHune TeopeTnyeckoro Marepraa no yueOHUKY ¥ KOHCIIEKTY: 2 yaca B HEZEIIO.

- B Treuenue nenenu 1 yac paborats ¢ IUTEpaTypoil B OUOIHMOTEKE (3TEKTPOHHOM OUOIHOTEKE).
PekoMenganuu 1o paboTe ¢ JIUTEPATypoOl 3aKITIOYAOTCS B HEOOXOIUMOCTH M3YYCHUS HWH(OPMAIHH
0 M3y4aeMON TeMaTHKE U U3JI0KEHHOH B yUeOHUKAX, yUeOHBIX TTOCOOMSX, TEPHUOJMUECKUX U3TAHUAX.
Pekomenayercst mocne u3ydeHus odepeaHoro naparpada yueOHUKa BBHIIOJHUTH HECKOIBKO MPOCTHIX
yOpaXHeHU Ha JaHHyl TeMy. KpoMe TOro, oueHb IMOJIE3HO MBICIEHHO 3a7aTh cebe Cleayrolue
BOIIPOCHI U IONIPOOOBATh OTBETUTh HA HUX:

- 0 uéM 3TOT maparpad?

- KaKue HOBbIE TIOHATHUS BBEJICHBI, KAKOB UX CMBICI?

- YTO JaAyT 3TU MOHATUS HA TIPAKTHKE?

Cemunapckue 3auamus.

BaxxHoil cocTaBHOW YacThl0 ydeOHOro Ipoliecca B BY3€ SIBISIIOTCS CEMHHAPCKUE/TIPAKTUYECKHE
3aHATHS. [ImaHbl ceMUHApCKUX 3aHATUH, UX TeMaTHKa, pEKOMEHyeMasl IuTepaTypa, 1ellb U 331a4u e
M3y4YEHUs COOOIAOTCS MPErnoAaBaTesieM Ha BBOAHBIX 3aHATHIX uiu OepyTes u3 PIT/L.

[TogroToBka K CEMHUHApPCKOMY 3aHSATHIO BKJIIOUaeT 2 Jramna: |-d — OpraHu3anuoHHBIN; 2-UH -
3aKperyieHue M yriayOsieHue TeopeThdeckux 3HaHuil. Ha mepBoM 3Tame CTyJIEHT IJIaHMPYET CBOIO
CaMOCTOSITENIbHYIO PaboTy, KOTOpast BKIIIOYAET:

- ySICHEHUE 3a/laHus Ha CAMOCTOSITENIbHYIO padoTy;

- 1oA00p PEKOMEHIOBaHHOMU JIUTEPATYPbl;

- COCTaBJIEHHWE IUIaHa pal0oTbl, B KOTOPOM OMNpPEAENSAIOTCS OCHOBHBIE ITYHKTBI MPEICTOSLIEH
MIOJATOTOBKH.

Bropo#i aran BKIOYAaeT HENOCPEACTBEHHYIO IOJArOTOBKY CTyJAEHTa K 3aHATHIO. HaumHaTe Hamo ¢
M3Yy4YeHHs] peKOMEHI0BaHHOM uTeparypbl. Ha nexkunn oObIYHO paccMaTpHuBaeTcs HE BECh MaTepHal, a
TOJIBKO €ro yacTb. OcTalibHas €ro 4acTb BOCHOJHSETCS B MPOIECCE CaMOCTOSITENbHOM padoThI.
Ocoboe BHHMMaHHE HpPU 3TOM HEOOXOJIUMO OOpaTHTh Ha COJCpP’KAaHHE OCHOBHBIX TMOJOXEHUH WU
BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (DAKTOB, ySICHEHHE MPAKTUUYECKOT0 MPUIIOKEHUS pacCMaTpUBaeMbIX

TECOPETUYICCKHUX BOIIPOCOB.
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[Ipu HEoOXommMocTH cieayeT oOpamarhCs 3a KOHCYJbTallueld K mpenonaBarento. Ha cemmuape
KKl €ro y4aCTHUK JOJIKEH ObITh TOTOBBIM K BBICTYIUIEHHUIO IO BCEM IOCTaBJICHHBIM B IJIaHE
BOIIPOCAaM, IPOSBIATh MAaKCUMAJIbHYI0 AKTHBHOCTH IIPM UX PAacCCMOTPEHUU. BBHICTyIJIEHHME NOJKHO
CTpoUThCS CBOOOIHO, yOeauTenbHO U apryMeHTHpoBaHo. IIpemomaBatens CleOuT, YTOOBI
BBICTYIUICHHE HE CBOIMIIOCH K PEHPOAYKTUBHOMY YPOBHIO (IIPOCTOMY BOCIIPOM3BEICHUIO TEKCTA), HE
JIOITYCKAeTCs ¥ MMPOCTOE YTEHUE KOHCIIEKTA.

[Ipy mOATOTOBKE K MPAKTHUECKUM 3aHATHSAM, OOYYAIOUIMMCS HEOOXOIMMO H3YYHUTh OCHOBHYIO
JUTEPATypy, O3HAKOMUTBCS C JOINOJIHUTEIbHOM JINTEPATypOH, HOBBIMM IyOJIMKaLUsSMU B
NEepUOANYECKUX M3JAHMSX: OJKypHalax, Trazerax u T.A1. llpu 53ToM ydecTb pEeKOMEHIAIuu
npernojaBaTesnis U TpeOoBaHUs y4eOHOIl mporpaMMbl. B Xo/1e MOATOTOBKH K MPaKTUYECKUM 3aHITHSIM
HEOOXO/MMO OCBOUTH OCHOBHBIE TOHATHUS M METOJUKM pacdera IIOKaszaTesel, OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI.

Iloozomoska k 3auémam u IK3AMeHAM:

[Ipu moarotroBke K 3a4€Ty MO MUCHHILIMHE OOydYaromuiics MpopadaThiBaeT COAEpkKaHHUE JIEKIUM 1o
CBOEMY KOHCIEKTY M 10 peKOMEHJOBaHHBIM yueOHHKaM. Ha Kaxaplif BOIpoc, 00yJaromuiics 10mKeH
HanucaTh IJIaH OTBETA, KPaTKO MEPEUNCIUTh U 3alIOMHUTh OCHOBHBIE (pakThl, mojokeHus. Ha arane
MOATOTOBKU K 3a4eTy OOy4arolUICs CUCTEMaTU3UPYET U UHTErpupyeT HHPOPMAIINIO, OTHOCAIIYIOCS
K pa3HbIM pa3jiesiaM JIEKIIMOHHOTO MaTepHala, JIydille TOHUMaeT B3aUMOCBS3b Pa3UYHbIX (AKTOB U
MIOJIO)KEHUH JUCLMILINHBI, BOCTIOIHSIET IPOOEIbl B CBOUX 3HAHUSX.

Memoouueckue pekomenoayuu K 3a0AHUAM:

Brinonnenue goMamiHero 3aaHusi CTYJEHTOM SIBJISIETCS OBTOPEHUEM, 3aKPEIUICHUEM U YCBOCHHEM
MPOUJEHHOTO Ha 3aHATUU MaTepuala, MOJIrOTOBKAa K HM3YYEHHIO HOBBIX BOIIPOCOB, PACIIUPEHUE U
yriayOneHue 3HaHWW, (OPMHUPOBAHWE YMEHUU W HaBBIKOB. [IpenomaBatens GopMynupyer moManiHee
3aJlaHue ONTUMAJIbHBIM MO0 00BEMY M COAEPIKAHUIO C BOIPOCAMHU JJIsi OOCYKIEHHUS M PacUETHBIMU
3aJla4aMH, IpeIoiaras IpeeMCTBEHHOCTh IIEPEX0/1a OT paHee U3YYEHHOIO K HOBOMY.

Tembl pedeparoB, Kak NMpaBUIIO, MOCBSIIEHBI PACCMOTPEHHIO OJHOU mMpobiembl. OO0BEM pedepara
MOKET ObITh OT 12 10 15 cTpaHuIl MalIMHOMMCHOTO TeKCcTa. TekcToBas yacTb pabOThl COCTOMUT W3
Beeaenns, OCHOBHOM 4acTH U 3aK/IFOYCHHS.

Bo BBeneHMH CTyIEHT KpaTKo 0OOCHOBBIBAET aKTyalbHOCTh M30paHHOI TeMbl pedepaTa, pacKpbIBaeT
KOHKpETHBbIE IIeId M 3aJaud, KOTOpble OH COOMpaeTcss peluTb B XOJE€ CBOEro HEOOJIBIIOro
UCCIIEIOBaHUSI.

B ocHOBHOI yacTu OJIpOOHO pacKpbIBAaETCs COAEpKaHUE BOIIPOoca (BOIPOCOB) TEMBI.

B 3akiroueHnH KpaTko JOJKHBI OBITH C(HOPMYJIUPOBAHBI MOJYUYEHHBIE PE3yJbTaThl UCCIEIOBAaHUS U
JaHbl BBIBOJBL. KpoMe TOro, 3akiitoueHre MOXKET BKIIIOUATh NPEAJIOKEHUS aBTOpa, B TOM YHUCIIE U 10
JalbHENIIeMY U3YYEHUIO 3aMHTEPECOBABILIEH €ro MPOOIEMBI.

B cnucok nuTeparypbl (MCTOYHHMKOB M JIMTEPATYpPbl) CTYAEHT BKJIIOYAET TOJBKO T€ JIOKYMEHTHI,

KOTOPLBIC OH UCITOJIB30BAJl IPXU HAlTMCAHHUN pe(pepaTa.

9. MEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTI Ui, UCITIOJIb3YEMBIX ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLNECCA 1O JUCHUIIJIMHE
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JlucuuIuiiHa ~ OpUEHTHpOBAaHAa HAa TPUMEHEHHE KOMIBIOTEPHOH TEXHUKH, PECYpCOB
MH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHON ceTu «MHTepHeT», 31ekTpoHHOM Oubmmnorekn MAW nns
MOMCKa, cOopa, XpaHeHUs, 00pabOTKH U MIPEACTaBICHHU HH(OPMAITUH.

[Tporpammuoe obecnieuenue, MTHTepHET-pecypChl, 3JIEKTPOHHbIE OMOIMOTEYHBIE CUCTEMBI:
Microsoft Windows, Microsoft Office, Kaspersky Security

10. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI IO OCBOEHUIO
JUCHUIINHBI

1. JIekIMOHHBIE 3aHATHS:

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

1.2. Aynuropus ans  YTEHHsS TIOTOYHBIX JIGKIMH, O0O0OpYyJOBaHHAs KOMIIBIOTEPOM U
MPOCIIMPYIOIIUM YCTPOHCTBOM (TIPOEKTOP, IKpPaH, KOMIIBIOTEP/HOYTOYK).

2. [TpakTryecKkue 3aHsITHS:

2.1. Ayauropusi Ui TpPOBEACHUS MPAKTUYECKUX 3aHATHH A o0mmero mpogeccHoHaIbHOTO
LUKJIa JUCLHUIUINH, 000py10BaHHAs: KOMIIBIOTEPOM, SKPAHOM M ITPOSLHPYIOLIUM YCTPOUCTBOM.
2.2. Dnekrpudeckue gaboparopusie neun mapku CHOJI- 1,6.2,5.1/9-13.

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

2.4. MeputenbHblil HMHCTPYMEHT, TBEpJAOMEpbI, MeTamiorpadpuyeckue M OHOJIOrMYECcKHe
MHUKPOCKOTIBI, My(QenpHble  IMe4H, NUIH(QOBAIBHO-TIONIMPOBATBHOE  00OpYIOBaHUE  JUIS
IIPUTOTOBJICHUSI LUTHU(OB.
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Ipnnoxenne 1
Kk paloueiil mporpaMme IHCIHUILIHHBI

«MaTepualioBEICHUE

AHHOTaNUsA padoyeil MPporpaMmmbl

Jucnunnuaa MarepuagoBeacHue sBIsSEeTCS dYacTbio bioka 1 JIMCHMIUIMHLI — JUCHHMILIMH
MOJTrOTOBKM CTY/AEHTOB MO HampasieHuto moarotoBku 38.03.02 MenemkmenT. JucuuruimHa
peanusyercss Ha CrynuHo (dakynbprere «MOCKOBCKHMMA aBHAIIMOHHOTO HMHCTHTYTa (HAIIMOHAIBLHOTO
HCCIIe/IOBAaTEeIbCKOTI0 YHUBEpCUTETa)» Kadeapon (kadeapamu) 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 MPEAyCMaTpUBAET Cleayronme (Gopmbl OpraHu3ai y4eOHOTO
nporecca: CamocrosTenbHas pabora, JIekmws, [IpakTudeckoe 3aHATHE.

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

OOmiasi TpyJO€MKOCTh OCBOCHHMSI JUCUUIUIMHBI COCTABIISECT 2 3a4ETHBIX €IWHHUIL, /2 YacoB.
[TporpamMMoii AMCIUIUIMHBI TPETYCMOTPEHBI JeKIMoHHbIe (6 uwacoB), mpakTtuueckue (4 yacos),
naboparopubie (0 yacoB) 3ausaTHs U (62 4aCOB) CAMOCTOSATEIILHON pabOThI CTYICHTA.
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IMpunoxkenue 2
K padoyeii mporpaMme IUCHUIIUHBI

«MarepHuajaoBeIeHUE»

IIpukpeniennslie ¢aiibl

3auer (4 cemectp).doc
IIpomexyrounas arrecranusi Nel

3ader c o1eHKO# (5 cemecTp)

Cemectp: 5
Bua xonTposas: 30

Bonpocsr:

OxapakTepu3yiTe TUIbI ATOMHBIX CBS3EH.
JUI KaKuX BELECTB OCHOBHBIM SIBJISICTCSI HOHHBIN TUII CBSA3H?
JIJ1 KakuX BELECTB OCHOBHBIM SIBJISIETCS] KOBAJIEHTHBIN TUII CBSA3U?
JUI KaKuX BELIECTB OCHOBHBIM SIBJISIETCS] METAJUIMYECKUI THUII CBSI3U?
B kakom ciyuae cineayer yuuThiBaTh cuiibl Ban-aep-Baanbca?
B 4em paznuune Mexay KpUCTAIIIMYECKUM U aMOP(QHBIM cTpoeHUueM?
Kaxue tumnsl cBsizell XapakTepHbl JJ1s1 KPUCTAIIMYECKOTO M aMOPPHOro CTpOeHuUs?
Kakoe cocrosiHMe BelecTBa — KpUCTAJUIMYECKOE WM amoppHoe — sBisiercs Ooee
pPaBHOBECHBIM?

9. [aiite ompesereHHe KPUCTAUIMYECKON pPELIETKM M KpUCTalauueckol sueiiku. HasoBure
M3BECTHBIE BaM THUIIbI KPUCTANINYECKUX PEIIETOK.

10. Yro HazpiBaeTcs MOMUMOP(HU3MOM (OTUMOP(HBIM IpeBpameHuem)?

11. Yro Takoe anuzotrpomnusa? Uem o0BsICHAECTCS aHU30TPOIHUS KPUCTAIIIIOB?

12. Yro Ha3bIBaeTCs cTENEeHbIO nepeoxiaxkaeHns? Kak oHa 3aBUCUT OT CKOPOCTH OXJIaKICHHUS
P KpPUCTAJIN3alUU METAJIIOB?

13. OO®bscHUTE BAMSHUE CTENIEHH MEPEOXTAXKACHUSA Ha CTPYKTYPY JINTOTO METasIa.

14. Yro nazbiBaetcst MmoauduipoBanuem? Kakosa ero uens?

15. B 4yeM oTaMuus B CTPOSHUM UACATBHOTO U PEATbHOTO METaJIJIOB?

16. Kakwue nedexTsl XapakTepHbl IJIsl PeaTIbHOTO CTPOSHUS METAUIOB? YKaXKUTE UX BIHMSHUE HA
CBONCTBA.

17. Jlaifte ompeneneHre KOMIIOHEHTA, (Pa3bl, CTPYKTYpPHI.

18. Ilepeuncnaure TUIBI COETUHEHUH, OOPA3yIOIIMX CTPYKTYpbl cruiaBoB. OxapakTepusyiTe
KaKIbIA THII.

19. Kakyro nadopmarnuio o crjiaBax AatT Auarpammsl coctossHusA? Kak ux crpost?

20. Yro takoe nukBamwms? Kakue BUabI TUKBAIIUA BaM M3BECTHBI? UeM OHU BBI3BAHBI?

21. Yro takoe xoHoxa? Kak ompenenuTs (a3oBbIil COCTaB cIljlaBa, XMMUYECKHI COCTaB U BecC
haz?

22. OxapakTepusyiTe 3aBHCUMOCTh MEXIY TUIIOM JTHArpaMMbl COCTOSIHUSL U CBOWCTBaMH
CILIaBOB.

23. Kakue MeTozp! YIIpOUHEHUS CIIJIaBOB BaM U3BeCTHBI? OXapakTepu3ynrTe ux.

24. Yro Takoe mepekpuctaumzanusa’? Kak MeHsercs CTpyKTypa M CBOWMCTBa CIUTAaBOB IIPH
NepeKpucTaIn3anun’?

25. Yto Takoe mucnepcuoHHOE TBepacHUe? Kak MeHseTcs CTpyKTypa W CBOWCTBA CIUIABOB B
pe3yJsibTare AUCIIEPCUOHHOTO TBEPACHUS?

NN E
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26. Yro Takoe Hakien? Kak MeHsieTCsA CTPYKTypa U CBOMCTBAa METAJIJIOB MPU HaKJene?

27. Yro Ha3piBaeTcsa pekpuctaumsanueii? Ilo kxakoit ¢opmyne ompenensercs TemmnepaTtypa
PEKPHUCTAIITU3AIIH?

28. Kakas rutactuueckas aedopmarusi HazbIBaeTcsi XoJaoaHoi (ropsueit)? Kakas nedopmarus
COIPOBOXAAETCS YIIPOUHEHUEM?

29. UYro takoe TepMuyeckas o0padorka? HazoBure OCHOBHBIE BH/IBI TEPMUUECKOI 00pabOTKH.

30. Kakue nmpeBpalieHus MpOTEKaOT B CTAJSAX MPU Harpese?

31. Kak BrnusieT pocT 3epHa ayCTeHUTa Ha MEXaHMYECKHE CBOMCTBA cTajiei?

32. Hapucyiite quarpaMmy U30T€pMUYECKOTO MPEBPAILIEHUS ayCTEHUTA.

33. Kakoe OCHOBHOE MpPEBpAIICHHE IMPOUCXOIUT B CTANSAX MPU MEIJICHHOM OXJIaKICHUU?
HazoBute nporeccel, mpoTekaromiye Mpu 3TOM MPEeBpaIlleHUuH, U 0XapaKTepU3ynTe ux.

34. PaccmoTpuTe MEpIUTHOE NPEBpAICHHE; HA30BUTE TPU CTAIUHM 3TOrO MpeBpamieHus. Yto
M3MEHUTCS IIPU MOBBIIIEHUH CKOPOCTU OXJTaXKICHHS?

35. Uro Takoe copOuT u TpoocTUT? YUeM OHM OTIMYAIOTCA OT IEpJIUTa MO CTPOCHUIO U
cBocTBaM?

36. PaccmoTpuTe MapTeHCHTHOE MpeBpalleHre. B yeM cOCTOMT ero MpUHIMITHAIBHOE OTINYHE
OT MEPIUTHOTO MPEBpaICHUs?

37. UYro Takoe MapTEHCHT, KAKUE OH HMEET CTPOCHHE U CBOMCTBA?

38. UTto Takoe KpUTUYECKAsI CKOPOCTh 3aKaIKU?

39. Uto Takoe ocrarouHblii aycteHHT? [loueMy OH coXpaHseTcs B CTPYKType TpPH 3aKallKe
HEKOTOPBIX CTaJiell, ero BIUSHUE HAa CBOMCTBA U KaK €ro yCTPaHUTh?

40. Yrto TaKoe OT)KHUT, KAKOBBI €T0 11eJ1h U Ha3HAUYCHHE B IPOMBIIIIICHHOCTH?

41. VYcraHoBuTe TeMIiepaTypy OTXKUTa JUIs 3arOTOBOK U3 cTayei, coaepxkammx 0,4% yriepona
u 1,0% yrnepona. Kakyio cTpyKTypy U TBEpAOCTh IPHOOPETAIOT 3TH CTAIU ITOCIIE OT)KUTa?

42. Kakwue pa3HOBUAHOCTH OTKHra Bbl 3HaeTe? KakoBo ux HazHayeHHe?

43. Kaxue npeBpalieHus MPOTEKAIOT B JKeJIe3€ IPU HarpeBe M OXJIaKICHUH?

44. Kakwue (a3l 00pa3yroTcs B CHCTEME <OKEIe30 — LIEMEHTUT»?

45. HazoBuTe XapakTepHbIE CTPYKTYPBI, 00pa3yromuecs B KeJIe30yTIIEPOAUCTHIX CILTaBaX.

46. UYro nokassiBarot quHuMU ECF, PSK, CD, SE n QP nuarpammsl «keine30 — meMeHTUT?

47. Kakue rpynmsl CIUIaBOB MOXKHO BBIJCIIUTH B CHCTEME «KEJIe30 — IIEMEHTHT», B YeM
COCTOSIT CTPYKTYpPHBIE OTJIMYUS TEXHUYECKH YHCTOTO XKele3a, cTaneil U YyTryHOB?

48. Uro takoe rpaduruzanus? Kak obpasyercs rpadut B CTpyKType 4yryHOB?

49. UYro takoe 3akanka? KakoBbl ee 11e/1b U Ha3HAUEHHE B MPOMBIIIJICHHOCTH?

50. Kak ycranaBmmBaercs Temmeparypa 3akanku? Kakyioo cTpykTypy npuoOperaroT
JI03BTEKTOUIHbIE U 323BTEKTOU/IHBIE CTAIH 11OCIIE 3aKAJIKH?

51. Yro Takoe 3aKaIMBaEMOCTh U MPOKATIMBAEMOCTDb CTajei?

52. Kakue pa3sHOBUIAHOCTH 3aKaJKH Bbl 3HAETE U KAKOBO MX Ha3HAUEHHE B IPOMBIIIJIEHHOCTH ?

53. Uro Takoe OTHMyCK M KakoBa ero 1ens? PaccMoTpuTe mpeBpamnieHns B 3aKaJICHHBIX CTAJAX
IIPU Harpese.

54. Kakue pa3HOBUIHOCTH OTIyCKa Bbl 3HaeTe? Kakue CTPyKTyphl M CBOWMCTBa MPUOOpPETAIOT
3aKaJICHHbIE CTaJIU TOCJIE€ Pa3HOTO OTITYCKA M KAKOBO €r0 Ha3HaYeHHE B POMBIIIJIEHHOCTH ?

55. Uro Takoe ymydlieHHe, KaKOBO €ro Ha3HaueHWe B mpombinuieHHOocTH? Kakme cramm
MPUMEHSIOT JUIsl U3TOTOBJICHUS IeTajel MallliH, 10/IBEPraeMbIX yJIyUIIeHUI0?

56. UYro Takoe HOpMaIM3aIKs, KAKOBO €€ Ha3HAUEHHE B IPOMBIIIIICHHOCTH?

57. Uro Takoe XUMHUKO-TepMuueckas oOpaborka? Hazosure Buapl XTO, Hanbosee mupoko
MPUMEHSIEMBIE B TPOMBIIIIEHHOCTH.

58. Urto HazpiBaeTcs neMmeHTanuei? Kak BIOMpaoTCss peKUMBI 3Toi 00paboTku?

59. Kakwue cTamu moaBepraroT IieMeHTaIn?

60. Kakas tepmuueckas oOpaboTKa MPOBOIUTCS MOCJE [EMEHTAllMU U KakoBa ee 1enb? Kakue
CTPYKTypa W CBOWCTBa (POPMHPYIOTCS B pe3ysbTaTe MEMEHTAIMH M TMOCIEeIYIOIeH TepMHUECKOM
00pabOTKH B MOBEPXHOCTH U CEpALIEBUHE JIeTaln?

61. Yro Takoe a30THpPOBAaHNE M KAKOBA TEXHOJIOTHS €TI0 MPOBEICHHS?
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62. Cranu, mpuMeHseMble JIIsl a30TUPOBAHMS; HA3HAUEHUE a30TUPOBAHUS B IPOMBIIINIEHHOCTH.

63. 3a cuer 4yero (OpPMHUPYIOTCS CTPYKTypa U CBOMCTBA MOBEPXHOCTHOTO CJIOS U3ICIHUNA TIPH
a30TUpOBaHUU?

64. C xakol IeNbIO BBIMOJHSACTCS TepMUYecKas 00padoTKa 10 a30THPOBAHUS M Kakas mocie?

65. Yto Takoe HUTpoLeMeHTalus U uanupoBanue? C KaKoi 11eJIbI0 OHU BBITIOJIHSIOTCS U B UEM
COCTOUT WX MPUHLMUITHAIBHOE pa3andue?

66. Ilouemy mnpu Bcex BHUIAX XHUMHUKO-TEPMUYECKON OOpaOOTKM MOBBIIACTCS IPEae
BBIHOCJIMBOCTH?

67. UYro nmpencrasiser coboii 3akanka TBY, ¢ kakoii 1ebr0 OHa TPOU3BOIUTCS ?

68. KakoBbl TpenMyIIecTBa M HEIOCTATKH 3aKAJIKH C WHAYKIMOHHBIM HArpeBOM TOKAMH
BBICOKOM 4acTOThI?

69. Kakoii ormyck mnpoBoauTcs mocie 3akanku TBY, kakue CTpykKTypa M CBOWCTBa
(bopMuUpYIOTCS MTOCIIEe TaKOM 00pabOTKH M0 CEYSHUIO U3aens?

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

HaMpaBJICHUN

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM 4acoB): 6

TemaTuka: [IpoBecTy HHIUIIMPOBAHKE KPUCTAIOrpAapUUECKUX IIIOCKOCTEH M HAIPaBJICHUN 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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

BapuanT 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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BapuanT 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 KPUCTaNANYECKON peLleTKn?

3. JaviTe onpefeneHne KPUCTaNIUYECKON CTPYKTYpPbI?

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

5. YT1o TaKkoe psag B KpUCTaIZIMYECKOM pelueTke?

6. O6BACHUTE, YTO TaKOE 3/1IEMEHTAPHAA AYeiKa BellecTBa?

7. Oavite onpegeneHne cMMBo/a y3na?

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

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

10. Kakure HanpaBaeHWA BXOAAT B CEMENCTBO CTPYKTYPHO-3KBMBAZIEHTHbIX HanpaBAeHWU (KaK pasainyatoTca, nx
WHAEKCbI AN Kybuyeckom suenku)?

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

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

13. [aviTe onpeneneHmne ocu 30HbI?

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

Tunosoe 3aganue Nel J/[uarpamMMbl COCTOSIHUS IBOMHBIX CILIABOB

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM YacoB): 8

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

2. Hayuutbcs 1mosib30BaThCsl MpaBWIIOM (a3 U NPaBUIIOM OTPE3KOB IPU MOCTPOCHUM KPHUBBIX
OXJIQXKJICHUS U OTIPE/ICIICHNU KOJIMYECTBEHHOTO COOTHOMICHUS (a3 sl JTFOOBIX CIIaBOB.

3. OnpenensaTh NpOLECCHI, NMPOUCXOJALIME HA JUHUAX Juarpammsl (JIMKBUIYC, COJHUAYC,
IBTEKTHUYECKAs JIMHUSA, JUHUS NPEIeNbHOM PacTBOPUMOCTH U Mp.), IPU OXJIAXKAECHUU U HAarpeBaHUU
CILIABA.

TunoBble BapHaHTbI:

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 OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIAIONIMX 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 OXJIAXKICHWS, HAPUCOBATh CTPYKTYPY M ONPEIECIMTH COOTHOLIEHUE
(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 COCTOSHHS 110 JaHHOMY TPEX(Pa3HOMY PaBHOBECHIO
Ks0= a0+ P70
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 COCTOSHUS 0 JAHHOMY TpeX(ha3sHOMy paBHOBECHIO
Ka0= a0t fso
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpATypE:
a2,=10, B,=90 B%
[ToCTPOMTL KpHBHIE OXIAXKIECHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABIISAIONIMX JJIs CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 6
[TocTpoMTh JBOMHYIO AUArpaMMy COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
Keo= azot fso
PactBopuMOCTh (pa3 mpy KOMHATHOM TEMIIEpAType:
2,=10, B,=80 B%
[ToCTPOMTL KpHBHIE OXIAXKICHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABJIAIONIMX IS 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 OXJIAXKICHWs, HAPUCOBATh CTPYKTYPY M ONPEICIMTH COOTHOLIEHHE
(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 Y KOMHATHOM TEMIIEpATYpe:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPHCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIECHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABIISIONIMX JJIs CILIABOB:
0%, 30%, 50%, 80% B
BAPHUAHT Ne 9
[TocTpOUTH JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
K'50= a0t fro
PacTBOpHMOCTH (ha3 Y KOMHATHOMN TEMIIEpAType:
a,=10, Bo=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPHCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISIONIMX JJIs CILIABOB:
0%, 30%, 30%, 70% B
BAPUAHT Ne 10
[TocTpOUTh JBOMHYIO qHArpaMMy COCTOSHMS 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(pa3HOMY PaBHOBECHIO
ZK40= az0t fso
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PactBopuMoOCTh (ha3 mpu KOMHATHOM TEMITepaType:
a,=10 N Bo=80 B%
[TocTpouTh KpuUBBIE OXJIAXKIACHUS, HAPUCOBATH CTPYKTYPY U OIpPEACIUTh COOTHOUIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIFOIINX JJIS CIIIABOB:
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%
IlocTpouTh KpuUBBIE OXJIAXKIEHUS, HAPUCOBATH CTPYKTYpPY M OIPEACIUTh COOTHOLIEHUE
(ha30BBIX U CTPYKTYPHBIX COCTABJISIFOIIMX JJIsI CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 13
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSTHUS IO JaHHOMY TpeX(a3sHOMY paBHOBECHUIO
Kao= A+ o
PactBopuMocTh a3 mpu KOMHATHOW TeMIepaType:
Bo=85 B%
[locTpouTh KpuBBIE OXJIAXKIEHUSA, HApPHUCOBATh CTPYKTYpPy U OIPEACIUTh COOTHOLIEHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 14
[TocTpouts NBOIHYIO qUarpaMMmy COCTOSHUS MO JaHHOMY TpeX(a3sHOMY paBHOBECHUIO
Keo= az+ B
PactBopuMocCTh (pa3 mpu KOMHATHON TemrepaType:
20,=30
[locTpouTh KpuBBIE OXJIAXKIEHUS, HAPUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOUICHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 15
[TocTpouth MBOIHYIO qUArpaMMy COCTOSTHUS IO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
K= a0t fso
PactBopuMocCTh (a3 mpu KOMHATHON TeMIepaType:
a,=10, Bo=90 B%
[locTpouTh KpuUBBIE OXJIAXKIEHUS, HAPUCOBATH CTPYKTYPY U OIPEAECIUTh COOTHOUIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIFOIIMX AJIsl CIUIABOB:
15%, 40%, 60%, 100% B
BAPUAHT Ne 16
[TocTpouts NBOIHYIO qUAarpaMMy COCTOSIHUS O JaHHOMY TpeX(a3sHOMY paBHOBECHIO
Kso=A+ B
PactBopuMoCTh (a3 mpu KOMHATHOU TeMIepaType:
[TocTpouth KpHBBIE OXJIQXKAEHUS, HAPUCOBATH CTPYKTYPY M OINPEAEIUTh COOTHOILIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIONINX AJIsI CIUIaBOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 17
[TocTpouts nBOIHYIO IUarpaMmy COCTOSTHUS IO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
K30 + fso= aeo
PacTBopuMoCTh (a3 mpu KOMHATHOW TeMIepaType:
20=20 N Bo=90 B%
[TocTpouth KpHBBIE OXJIQXKAEHUS, HAPUCOBATH CTPYKTYPY M ONPEACIUTh COOTHOILIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIFOIIMX AJIsI CIUIABOB:
40%, 60%, 70%, 100% B
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BAPUAHT Ne 18
[TocTpouTh NBOWHYIO IUarpaMMy COCTOSIHUS IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
K20 + fgo= a0
PacTBOopuMOCTb (pa3 mpu KOMHATHOM TemIeparype:
20=10 , Bo=80 B%
ITocTpouTh KpUBBIE OXJIAKICHUSA, HAPUCOBATH CTPYKTYPY M OIpPEACIUTH COOTHOIIEHUE
($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 TemIeparype:
20=60 , Bo=90 B%
IlocTpouTh KpHUBBIE OXJIAKIEHUSA, HAPUCOBATh CTPYKTYPY H OIPEIECIUTh COOTHOIIEHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 20
[TocTpouTh NBOWHYIO TUArpaMMy COCTOSIHHS MO JAHHOMY TpeX(a3HOMY paBHOBECHIO
K30 + B= aso
PacTBOopuMoOcCTh (pa3 mpu KOMHATHOM TemIeparype:
2,=20 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUSA, HAPHUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 21
[TocTpouTh NBOWHYIO TUAarpaMMy COCTOSIHHS MO JAHHOMY TpeX(a3HOMY paBHOBECHIO
Ko+ azo= fleo
PacTBOopuMoOCTS (pa3 mpu KOMHATHOM TemIeparype:
a,=10 N Bo=70 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUSA, HAPHUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS CIUIABOB:
20%, 50%, 70%, 100% B
BAPUAHT Ne 22
[TocTpouts NBOIHYIO IUarpaMmy COCTOSTHUS IO JAaHHOMY TpeX(a3HOMY paBHOBECHIO
Ko+ A= feo
PactBopuMocCTh (a3 mpu KOMHATHOW TeMIepaType:
Bo=80 B%
IlocTponuTh KpUBBIE OXJIAKIAEHUSA, HAPHUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX IS CIUIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 23
[TocTpouts NBOIHYIO qUarpaMmy COCTOSTHUS IO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
Ko + fro0= aso
PacTBopuMoOCTh (a3 mpu KOMHATHOW TeMIepaType:
20=20 N Bo=90 B%
ITocTponuTh KpHUBBIE OXJIAKIAEHUSA, HAPHUCOBATH CTPYKTYPYy MW OIPEACIUTh COOTHOLIEHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOMINX JUIS CIUIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 24
[TocTpouts JBOIHYIO TUarpaMmy COCTOSTHUS IO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
K30 + B= ouo
PactBopuMoCTh a3 mpu KOMHATHOW TeMIepaType:
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2,=20 B%
IlocTpouTh KpUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY U OIPEAEIUTb COOTHOLICHUE
($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
PacTBopuMOCTb (pa3 nmpu KOMHATHOM TemIeparype:
20=20, Bo=90 B%
IlocTponuTh KpUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY MU OINPEHCIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
25%, 50%, 80%, 100% B
BAPUAHT Ne 26
[TocTpouTh JBOMHYIO TUarpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Kso + fgo= aso
PacTBOopuMOCTS (pa3 mpu KOMHATHOM Temreparype:
2,=20 N Bo=90 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUS, HAPHUCOBATH CTPYKTYPY MU OINPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 27
[TocTpouts NBOIHYIO JUarpaMMmy COCTOSIHHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
K20 + f70= a0
PacTBOpuMoOCTb (pa3 mpu KOMHATHOM TemIeparype:
2,=20 N Bo=90 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUS, HAPHUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIs CIUIABOB:
20%, 40%, 70%, 100% B
BAPUAHT Ne 28
[TocTpouTh NBOWHYIO TUAarpaMMy COCTOSIHHS MO JAHHOMY TpeX(a3HOMY paBHOBECHIO
K40 + B= aso
PactBopuMocTh (a3 mpu KOMHATHOW TeMIepaType:
20,=30
ITocTponuTh KpHUBBIE OXJIAKIACHUS, HAPHUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOLIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOMINX JUISI CIUIaBOB:
40%, 50%, 75%, 100% B
BAPUAHT Ne 29
[TocTpouts NBOIHYIO qUarpaMmy COCTOSTHUS IO JaHHOMY TpeX(a3HOMY paBHOBECHUIO
2Kso + B= aso
PactBopuMocCTh (a3 mpu KOMHATHOW TeMIepaType:
2,=30
IlocTponuTh KpHUBBIE OXJIAXKIACHUSA, HAPHUCOBATH CTPYKTYPY MU OIpPEACIUTh COOTHOLIEHUE
($a30BBIX U CTPYKTYPHBIX COCTABISIOIINX JUIS 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 OXJIAKIACHUSA, HAPHUCOBATh CTPYKTYpPY H OIPEIAECIUTh COOTHOILIEHUE
(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
PacTBOopuMoOCTb (ha3 mpu KOMHATHOM TeMIieparype:
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 COCTOSIHUS IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Kso + azo= fro
PacTBOopuMOCTS (pa3 nmpu KOMHATHOM TemIeparype:
20=10 , Bo=90 B%
IlocTpouTh KpuUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE

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

Bomnpocer caMOKOHTpOJIA:
1. Yro o3Ha4aeT npoeKUHs TOYKH IIEPECEYCHMs] KOHOAbI C JIMHHMEH COJuayca Ha OCh

KOHIIEHTpaLUi{?

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

3. KoHoma paszeneHa TOYKOHM, MOKa3bIBAalOIIEH COCTaB CIUIaBa Ha JBa oTpe3ka. OTpe3ok
IpUJIETaloIUK K JIMHUY JMKBUAYCa BJIBOe JuInHHee. KakoB npoueHT xuakoil ¢gassl B crinase?

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

5. Ha xako#l JIMHUM JIEKUT TOYKA, COOTBETCTBYIONIAsl KOHIY PAaBHOBECHOW KpHUCTAJIIM3aLlUU
cruiaBa’?

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

7. Kak Ha3bIBaeTCs pasHUIA MEXAY TEMIIEPATYpOU IJIaBIECHNS U KPUCTAIUIM3ALMN MeTau1a?

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

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

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

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

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

13. [To xakoMy npaBHITy onpeaensiercs cocTas (as?

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

15. B kakux KOOpJAMHATaxX CTPOST KPUBBIE OXJIAXKICHHS CIUIABOB?

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

¢ 00pa30BaHUEM KPUCTAIUTMYECKON CTPYKTYPbI?
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17. Kak Ha3piBaeTcs Tpyla XUMHYECKHX JJIEMEHTOB, OOJIaJaloUIMX B OO0JACTH HU3KHUX
TEMIIEPaTyp SABJICHUEM CBEPXIPOBOAUMOCTH?

18. Kak HaspiBaeTcs JMHMS JUarpaMMmbl COCTOSIHUSI Ha KOTOpPOM JIeKaT TOYKH,
COOTBETCTBYIOILIME HAa4ajly PaBHOBECHON KPUCTAJUIM3ALMH CIIJIaBa’?

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

MallliH 1 UHCTPYMCHTA

Tumn: /lomamHee 3aganue

Tpynoemkoctb(06beM yacoB): 12

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

1. IIpoBecTn aHanu3 yciaoBHM pabOTHI JeTald WIM HMHCTpyMeHTa. Mcxonas w3 artoro,
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 pEXUMBI TEPMUUECKONH 00paOOTKH A€Talu UM UHCTPYMEHTA
UId  TOJNy4YeHHs TpeOyeMbIX [0 YCIOBHSIM pPalOOThl CBOMCTB (TeMIepaTypa ayCTEHUTH3aLuy,
OXJIQXKJIAI0IIas Cpefia, TeMIlepaTypa OTIyCcKa U T.1.).

4. Onucatb MHUKPOCTPYKTYPY M IPHUBECTHM MEXAHWYECKHME CBOMCTBA CTajld IOCIE
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:

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

Bapuaur 2
®Dpe3bl A5s pe3Ku AepeBO0OPaOOTKH U3rOTOBIEHHI U3 cTaimn 9XC.

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

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

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

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

Bapuanrt 7
Kpynsble mrammsl coskHON (HOpMBI JIJIs1 XOJIOIHOW 00pabOTKH MeTaia JaBJIeHHEM U3TOTOBJICHBI 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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MOoI0TOBBIE IITAMITHI JJII TOpsiueid 00pabOTKK MeTasuIa JaBjieHneM H3roToBiaeHbl 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, poIMKYA 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 M3rOTOBIICHBI U3 cTanu 60C2.

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

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

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

Bapuant 20
Jlomactu rupoTypOUH U THAPOHACOCOB AIEKTPOCTAHIIMM U3rOTOBIEHBI U3 cTanu 12X18HIT.

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

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

Bapuant 23
Koub1ia mapukonomumnauKoB u3rotosyieHsl u3 cranu HIX15CT.

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

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

Bapuaur 26
UYepBsk pylieBoOro ympasieHHst aBTOMoOWIs u3rotosieH 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 IEpeMEeHbI nepeaay aBToMoOuIel n3rorosiensl u3 cranu 18XI'T.

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

Bapuant 31
ITomyocu 71erkoBBIX aBTOMOOUIIEH N3roToBIEHBI U3 cTanu 45 .

Bapuanr 32
Yepssk npuBoaa cnugoMeTpa n3rotosieH u3 cranu 20XH3A.

Bapuant 33
[lecTtepau kOpoOKHU TIepeaad aBTOMOOUIIS H3roToBIeHbI U3 ctanu 18XI'T.

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

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

BapuanTt 36
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EmkocTu 1 TpyOOIIpOBOIbI, HCIIOIB3YEMbIE B XMMUUECKON MTPOMBIIIJIEHHOCTH, U3TOTOBJICHBI U3 CTAJU
08X18HI0.

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

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

Bapuant 39
Kombuna mmamerpom 200..250 MM KpymHOTa0apUTHBIX MOJMIIMITHUKOB H3TOTOBJICHBI W3 CTaIH

20X2HA4A.

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

20XH2M.

BapuanTt 41

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

Bapuant 42

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

Bapuanr 43
Kynaxu mapaupa nepegsero Beayuiero Mocta asromoouseit I'A3 nzrorosnenst u3 cranu 27XIP.

Bapuant 44
Kapnannpie Bayibl aBTOMOOMIICH M3rOTOBICHBI U3 cTaimu 40172,

Bapuanrt 45
Prryar nepexitoueHus nepeaad aBTOMOOUIISI M3TOTOBJICH U3 CTANN

40XC.

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

Bapuaurt 47
[TpomMexyTouHas miecTepHs 3aJHETO X0Ja KOPOOKHU MepeMeHbl Iepead aBTOMOOMIIS U3TOTOBJIIEHA U3

crtast AC19XTH.

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

AIT20XTHM.

Bapuant 49
3anopHsble UIJIbl OIUIAaBKOBOM KaMepbl KapOropaTopa N3roToByeHs! u3 cramu 30X13.

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