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PABOYASA TPOT'PAMMA JUCHUIIJIMHBI

Pa3nesibl paGoueil mporpaMmmabl

Llenu ocBOCHUs AUCHUIUTMHBL. [lepeueHb MIaHupyeMBbIX Pe3yIbTaTOB 00y4EHUSI.

MecTo AUCUMILTUHBI B CTPYKType 00pa30oBaTeIbHOM MPOrpaMMBl.

CrpyKkTypa U coiep>KaHue JUCIUILINHBL.

[lepeueHp yueOHO-METOANMUECKOTO O0ECIICUEHHUS U1 CAMOCTOSITEIbHON pabOThI

00ydJaroumxcsi Mo JUCHUIIINHE.

5. ®oHJ OIICHOYHBIX CPEACTB ISl IPOBEICHUS TPOMEKYTOUYHOM aTTECTallMi 00Y4AIOIIUXCS 110
JUCLUIINHE.

6. IlepedueHb OCHOBHOM M JIONOJHUTEILHON Y4EOHOM JTUTEPATYPhl, HEOOXOIUMOM JJIT OCBOCHUS
JUCLUTLITUHBI.

7. Tlepedenb pecypcoB HH(GOPMALIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu «HTepHETY,

HEOOXOUMBIX /Il OCBOEHUS IUCLUIUIMHBI.

MeTtoauueckue yKazaHus JUisi 00y4aroIuxcsi 0 OCBOCHUIO TUCIUTUIMHBI.

9. IlepevyeHp HHPOPMALMOHHBIX TEXHOJIOTHH, HCIIOIB3YEMbIX TPU OCYIECTBICHUH
00pa30oBaTeNbHOTO Mpoliecca Mo TUCIUIUINHE.

10. Onucanue MaTepruaIbHO-TEXHUIECKOH 0a3bl, HEOOXOIUMOM /ISl OCYIIECTBICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILINHE.

AN s

o

IIpuiio:xkenusi K padoyeid mporpaMme 1M CHUNIMHBI
[Ipunoxenue 1. AHHOTaLMs pabodel MporpaMMbl
[Tpunoxxenue 2. [Ipukpennenusie Ghanabt

[IporpamMma cocraBieHa B cooTBeTcTBUU ¢ Tpeboanusimu CYOC HUY MAMU, pa3paboTanHOoro Ha
ociope ®I'OC BO mo nampaenenmio 15.03.04 ABromaru3anusi TEXHOJOTHUECKHX MPOIECCOB H
IIPOU3BOJICTB

ABTOpPBI IPOTPaMMBI.

ITumenoB C.C.

3aBenyromuii odecrneunBaroiieil kaheapoit

TAOM

[IporpamMma onobpeHa:

3aBeayronuii Beimyckatomien kapeapoir TAOM  JlupekTop BBITyCKaIOIIEro Gpuiraia
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1. HEJHX OCBOEHUA JNCHUIIJIMHBI. IEPEYEHD IINTAHUPYEMBIX

KOMIIETEHIIAM U PE3YJIbTATOB OBYUYEHMUSI.

[lenpro 0cBOEHUS TUCIUTLIMHBI MaTepuanioBeIeHUE SBISCTCS JOCTHIKCHHUE CICIYIOIINX PE3yIbTaToB
ocBoenus1(PO):

N

HIndpp

PesysbTaT 00y4yeHus

1

3-1(IIK-2)

3HaTh OCHOBHBIE M  BCIIOMOTATeJbHBIC MaTepHaibl Ul  HM3TOTOBICHHS — W3JCIHH,
TEXHOJIOTHYECKUE MPOLECCHl OTPaciu: KIacCu()UKaLU0, OCHOBHOE 000PYAOBaHHE M allapartsl,
NPUHOUNBL  (QYHKIIMOHUPOBAHUS, TEXHOJIOTMYECKHE PEXHMBI M IIOKa3aTeNn KadyecTBa
(YHKIMOHMPOBAHHS, METOABI PAacueTa OCHOBHBIX XapaKTEPUCTHK, ONTHMAJBHBIX PEKHMOB
paboThI

V-1(IIK-2)

YMeTh BEIOMpaTh MaTepHaibl, OLCHUBATh M IPOTHO3MPOBATh MOBEICHUE MaTepHana 1 IPUINH
OTKa30B TNPOAYKIMU MOJ BO3JICHCTBHEM Ha HHMX PA3IWYHBIX 3KCIUTyaTalMOHHBIX (PaKkTOpOB;
Ha3HAa4aTh COOTBETCTBYIOUIYIO OOpaOOTKy Ui IIONydCHHUS 3aJaHHBIX CTPYKTYP U CBOMCTB,
00ecneunBaOMMX HaISKHOCTD POAYKINH

B-1(TIK-2)

Brnagets HaBbIKAMH BBIOOpPa MaTCpPHUANIOB M Ha3HAYCHUsS HX 00pabOTKH, HaBBIKAMH
MPOEKTUPOBAHMSI THUIIOBBIX TEXHOJOTHYECKHUX MPOLIECCOB U3TOTOBICHUS MPOAYKIINHU, HABBIKAMHU
BBIOOpa 00OpYJIOBaHMS Ui peaju3alid TEXHOJOTMYECKUX IPOIIECCOB HM3TOTOBJICHHS
NPOIYKIUH

3-1(TTK-9)

3HaTh OCHOBHBIE CIIOCOOBI MPOBCACHUA MPOBCPKHU U OTJIAAKH CUCTEM U CPEACTB aBTOMATU3alluU
TCXHOJIOTHUYCCKUX NPOUECCOB, KOHTPOJIA, AMAarHOCTHUKH, HCHLITaHHﬁ, YIiipaBJICHUA MPOoLECCaMU,
JKU3HCHHBIM HUKJIOM NPOAYKIIMH U €€ KaYCCTBOM, a TAKXKC UX PEMOHTA U BI)I60pa

V-1(IIK-9)

Vmethb OIIPEACIATh HOMCHKIIATYPY IMapaMCETPOB NPOAYKIHU U TCXHOJOTMYCCKUX MPOLECCCOB €€
H3roTOBJICHUA, MNOMJICKAIIUX KOHTPOJIKO U M3MCEPCHHIO, YCTAHABIMBATH ONTHUMAJIbHBIC HOPMbI
TOYHOCTU NPOAYKIHH, I/IBMGPGHI/Iﬁ n JOCTOBCPHOCTHU KOHTPOJIA, paSpa6aTbIBaTB JIOKAJIbHBIC
TTOBEPOYHBIC CXCMbI

B-1(ITK-9)

Brnanets HaBEIKAMU MNPpUMCEHCHUSA CPCACTB obecreueHus ABTOMATHU3allUN U YIIPABJICHUSA

V-1(OIIK-6)

YMeTh UCHONB30BaTh OCHOBHBIEC TMOJIOXKEHHsI, 3aKOHBI U METOJIbI MEXaHUKU U TEXHOJOTUH B
MO3HABATENLHON U MPO(HECCHOHAIBLHON AEATEIILHOCTH

Ilepeuncnennsie PO sBisitoTcst ocHOBOM 1)1 (YOPMUPOBAHMSI CIAEAYIOIIMX KOMIETEHIIMMN

N

HIngp

Komnerenuus

1

IK-9

CrnocoOHOCTh  ONpeNeNsiTh HOMEHKJIATypy MapaMeTpoB MPOAYKUUH W TEXHOJOTMYECKUX
IpPOLECCOB €€ M3rOTOBJIEHUsS, MOMISKAIIUX KOHTPOJIIO M H3MEPEHMIO, YCTaHABJIUBATb
ONITHUMAJIbHBIE HOPMBI TOYHOCTH TIPOAYKIIMH, W3MEPEeHHH M JOCTOBEPHOCTH KOHTPOJI,
pa3pabaThIBaTh JIOKAJIbHBIE MOBEPOUYHBIE CXEMBI M BBIIIOJIHATH ITPOBEPKY M OTIIAJKY CHCTEM U
CPE/ICTB aBTOMAaTH3ALMH TEXHOJOTMYECKUX IPOIECCOB, KOHTPOJIS, TUarHOCTUKH, MCIBITAHUM,
YIpaBJIEHUs NPOLECCaMy, >KU3HEHHBIM LMKJIOM IPOAYKIMH M €€ KauyecTBOM, a TaKXKe HX
PEMOHT M BBIOOP; OCBaMBaTh CPEACTBA 00ECIIEUCHNUS] AaBTOMATHU3AIMN U YIIPABICHHS

[K-2

Croco6HOCTH BI)I6I/IpaTI) OCHOBHBIC M BCIIOMOraT€JIbHbBIC MAaTEpUajbl I HU3rOTOBJICHUA
1/13z[em/1171, CITIOCOOBI peajin3aliin OCHOBHBIX TEXHOJIOTHYCCKUX IMPOLECCOB, AHAJIUTUYCCKHUC H
YHCJICHHBIC MCTOJbI IIpU pa3pa60TKe X MaAaT€MaTUYCCKHX MOZ[@J'Ief/‘I, METOAbl CTAaHAAPTHBIX
HCHOBITAHUHA  TIO OIIPEACIICHUIO (bI/IBI/IKO'MexaHI/I‘IeCKI/IX CBOICTB M TEXHOJOTHYECKHX
IoKa3aTeje MaTepuajioB U IOTOBBIX PI3I[CJ'[I/II71, CTaHAapTHbBIC METOJbl UX IPOCKTUPOBAHMUA,
MPOTrpeCCUBHBIC METOAbI SKCILJTyaTallun I/IS,HGJ'II/Iﬁ

OIIK-6

CrocoOHOCTh HWCTONB30BaTh OCHOBHBIC TIOJIOKEHWsS, 3aKOHBI W METOIbl MEXaHUKH H
TEXHOJIOTHI B MO3HABATEIHLHOW W MPO(ECCHOHATBHONW JESATEILHOCTH IS PEIICHHSI TUITOBBIX
3aJ1a, TCXHOJIOTHYECKOT0 00eCIIeYeHNs1, 00CTYKHBAHUS U T.11.

2.

MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI.

Jucuunnuaa MarepuanoBe/ieHUe SBISETCS MNPEAIIECTBYIOIMIEH W MOCIenyroumen st
CJIEYIOIIUX TUCHUIUINH:
N [penmecTByOIIHE TUCHUTLIHHBI [ocaenywmue I CHATLTHHBI
1 MeTtponorus, CTaHJapTU3aLUs u
cepTuduKaIms
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2 Hrorosas roc. arrecranus
3 Jletanu MamMH W OCHOBBI KOHCTPYHUPOBAHUS
(OcHOBBI ~ IpPOEKTHPOBaHMSI ~ MallMH U
MEXaHU3MOB)
4 ConpoTHBIICHHE MaTEPUATIOB
5 O61mas xumus 2
6 [TpenmumioMHas npakTuka
7 dusuka
8 TexHomOrNMUECKUE IIPOLECChI
ABTOMATHU3UPOBAHHBIX ITPOU3BOJICTB
9 DJIEKTPOTEXHUKA U DJICKTPOHUKA |
10 DNEKTPOTEXHHUKA U DJICKTPOHUKA 2
3. CTPYKTYPA U COAEP KAHUE JUCHUIITINHBI
OO0m1as TpyI0EMKOCTh JUCIUILTHHBI COCTABISACT 4 3aueTHBIX(bIe) equHuI(bl), 144 yaca(oB).
Moayab Paznen Jexkunu | Hpakruy. | Jadopar. | KCP | CPC | Bcero Bcero ¢
3aHATHSA paGoTnI 4acoB | IK3aMeHaMH
u
KYPCOBBIMH
MarepuanoBezien | Benenue 2 0 0 0 1 3 72
e 1 cemectp ATOMHO-KPHCTAIITHIECKOE 4 4 4 0 16 28
CTPOCHHUE TBEPABIX TEI
Kpucram3zanus Metauion 2 0 4 0 3 9
JuarpaMMBI COCTOSTHHS 4 2 0 0 18 24
METAUINYECKHX CHCTEM
Keneso u ero cruiaBsl 2 4 0 0 2 8
Marepuanosenen | dedopmarmus u 2 0 8 0 5 15 72
e 2 cemecTp PEKPHCTAILTH3ALIHS
OCHOBBI TEXHOJIOTUH 6 6 4 0 10 26
TEPMUYECKOM U XMMHUKO-
TEPMHYECKOI 00pabOTKA
cranu
JlerupoBaHHbIE CTaMM U 4 0 0 0 24 28
CILIABbI
I{BeTHBIC METAILIBI U 2 0 0 0 1 3
CILIABbI
Beero 28 16 20 0 80 144 144

3.1.Conep:xkanue (IMIAKTHKA) THCHMILTAHBI

B paszoene npusooumcs nonnwiii nepeuerb OUOAKMUYECKUxX eOUHUY, NOOAEHCAUUX YCBOCHUIO NPU U3YYEHUU

OAHHOU OUCYUNTTUHBL.
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- 1. MarepuanoBenenue

- 2. Metajumnueckue MaTepuabl

- 3. HayuHo-TeXHUUYECKHI1 Iporpecc

- 4. ATOMHO-KpUCTAJLIMYECKOE CTPOCHUE

- 5. Kpucramiorpadus

- 6. Jle(eKThI KpUCTAIIIOB
- 7. Kpucrammm3zauuys

- 8. Curok

- 9. Henaput

- 10. dedbopmarus

- 11. Pexpucrannuszauus

- 12. Xpynkoe u BsA3KO€ pa3pylieHue

- 13. Mexanuueckue cBOMCTBA
- 14. JlnarpamMma cocTOsSIHUS
- 15. IlpaBusio ¢a3

- 16. IIpaBuiio oTpe3KoB

- 17. InarpaMma xese30 — yriepos

- 18. Yrnepoaucreie cramu

- 19. Uyryn

- 20. Tepmuyeckast 06paboTKa

- 21. Bugp! Tepmudeckoit 00paboTku

- 22. [ToBepXHOCTHOE YIIPOUHEHHE

- 23. JlerupoBaHHBIE CTAIN U CTUIaBHI

- 24. KOHCTPYKIIMOHHBIE CTaJIN

- 25. lHCTpyMEHTaIbHBIE CTAIN

- 26. KapocToiikue 1 xKapornpoyHbIe CTAIH U CILIaBbI

- 27. Koppo3uoHHOCTOWKHE (HEP>KAaBEIOIIUE) CTATTN U CTUIABBI

- 28. I3HOCOCTONKHE CTaIN U CIUIaBbI

- 29. 1IBeTHBIC METAILIbI M CILIABEI

-30. CACu CAII
3.2.JIekuuu
Ne Paznen OobeMm, Tema exmuun Jupakr.
n/n JMCIHIINHDI 4acoB eAMHUIbI
1 1.1.BBeacHue 2 BBenenue 1,2,3
2 1.2.ATommo- 4 Crpykrypa Marepranos. O0LIre CBEIEHNS 0 METAIIIAX 4,5,6
KPHCTAJTUYECKOE TPYKLYP p - Lom a
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CTPOCHUEC TBECPABIX
TCI

1.3.Kpucrammuzanus
METaJUIOB

KpI/ICTaJ'IJ'II/I?)aHI/IH MCETAJUIOB U CTPOCHUEC MCTAJIJIMYCCKOTO
CJINTKa

7,89

1.4.luarpaMMsl
COCTOSTHHSA
METATHIECKUX
CHCTEM

I[HarpaMMbI COCTOSAHUA METATTTHYCCKHUX CUCTEM

14,15, 16

1.5.Kene3o u ero
CIUIaBbI

KenezoyriepoaucTsle CIuiaBbl. JuarpamMmma coCTOSTHUS
CHUCTEMBI XK€eJIe30 — YriIepoA. YraepoaucTole ctaiu. YyryH

17,18, 19

2.1.Jedopmanns u
PEKPHCTAILIN3ALHS

MexaHm3M 1 0COOEHHOCTH TUTACTHYECKOTO 1e(hOPMUPOBAHHS.
PexpucTau3aoHHbIE IPOIECCH

10, 11, 12,
13

2.2.OcHOBBI
TEXHOJIOTUH
TEPMUUECKOU U
XUMUKO-
TEepMHUUYECKOU
00paboTKHU CcTaIH

Tepmuueckas 00paboTKa cTanu

20,21, 22

2.2.OcHOBBI
TEXHOJIOTUH
TEpPMHUUYECKOU U
XUMHKO-
TEPMHUUECKON
00paboTKH cTann

OCHOBHBIE BH/IbI TEPMUUECKOI 00pabOTKH CTANIN

20, 21, 22

2.2.0cHOBBI
TEXHOJIOTHH
TEPMUYECKON U
XUMHKO-
TEPMHUUECKON
00paboTKHU CcTaIH

HOBCpXHOCTHOC YIIPOUYHCHUEC CTAIbHBIX PIS,I[CJ'IHﬁ

20,21, 22

10

2.3.JlerupoBaHHbIE
CTaJIh U CIIJIaBbI

JlerupoBanHBIE cTaNmH U cIUIaBbl. Kimaccudukanms
MapKHPOBKa JETHPOBAHHBIX cTanell. Komno3unnoHHsle
MaTepHabl

23, 24, 25,
26, 27, 28

11

2.4.11BeTHbBIC
METaJTbl U CIUIaBbI

IIBeTHbIe MeTasuibl 1 ciuiaBbl. [lopomkoBeie Matepuansl CACh
u CAllwr

29, 30

Hroro:

28

3.3.Conep:xanue JIeKIUi.

1.1.1. Begenue (A3: 2, CPC: 1)

Tun nexumn: Nudopmarrionsas nexys

®opma opranmsaumu: JIekus

Omnmcanue: Meramueckie Mmarepuanbl Kak (yHIAMEHT LUBWIM3aLMU. BriusHue HOBEHIIMX

JIOCTYDKCHUI HAYYHO-TCXHHUYCCKOI'0 IIpOrpecCa Ha pas3jiMdHbIC OTpaCIIM MCTAJUTYpTrUH. TpeGOBaHI/I}I K

Ka4eCTBY U pPaACHIUPCHUC COPTaMCHTa 151631 (00705 HpOI’peCCI/IBHBIC MCTOAbI TOJYYCHUSA U O6p3.60TKI/I

MCTaJJIOB.

1.2.1. Crpykrypa maTepuasioB. Oomue cBenenusi o merauiax (A3: 4, CPC: 1)

Tun nekuun: MadopmarimonHas Jexius

®opma opranm3aumm: JIekums
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Omnucanme: CTpykTypa MaTepuanoB. AToM. XuUMHUYECKas CBsA3b. Moiiekyra. D@a3oBoe COCTOSHUE
BemiectBa. ['a3 u >kuakocte. TBepmoe Tenmo. [ledextsl B kpuctamiax. MoaenupoBaHUE CTPYKTYPbI

Marepuasos.

Obmme cBenenuss o Mmerawiax. Meramisl. Knaccudukamumsa wmeramioB. Kpucrammmueckoe cTpoeHue
MetayuioB. CTpOEHHE M CBOWCTBA YMCTBHIX METAJUIOB. DJeMEHTHI Kpuctamwtorpaduu. Kpucrammmueckue
pELIEeTKH MeTauioB. PeanbHoe CTpoeHHE METAUTMYECKUX KpHCTAUIOB (JleekThl CTpoeHus: pearbHbBIX
KPHUCTAJUIOB). AHU30TPOIUSI CBOMCTB KPUCTALIOB. MeToabl M3ydeHus: cTpoeHus MeTaiwioB. OCHOBHBIE

CBOMCTBa METAJUIOB U cIi1aBoB. Auddysust.

1.3.1. Kpucranauzauus MeTalIoB U CTPOeHUe MeTa/liimdeckoro cmtka (A3: 2, CPC: 1)
Tun gexkuun: [TpoGreMHast ekius
®opma opranmszanun: JIekys

Onucanne: Kpucraumsanus METAUIOB M CTPOEHHE METALIMYECKOro ciuTka. llepBuunas
KPUCTAJUIM3alUsl METAUIOB. TpH COCTOSIHMS ~ BELIECTBA. JHEPreTUYECKHE YCIIOBUS — IMpoliecca
KpUCTaUIM3alui. MexaHu3M Tporecca Kpucrawmzanui. dopma KpUCTAUIMYECKHX 00pa30BaHU
(Hennputnbie kpuctaiibl). CTpoeHHE METALTMYECKOro ciuTKa. [IpeBpailieHust B TBEPAOM COCTOSIHUU.

[Nomumopdusm. MarHutHbie peBpaleHus. 3aKaika U3 )KUIKOTO COCTOSHUS. AMOp(HOE COCTOsSTHHE.

[Tocne mpocmoTpa ydeOHOro (GuiIbMa MO TEXHOJOTHUHM PA3IMBKH M KPHCTAUIM3AIMHA CTAId CTYACHTHI
pasOuBaroTcss Ha 3-4 y4eOHBIX MOATPYNNBI M B TEUEHUH 15 MUHYT pa3OuparoT CIOCOObI pa3iuMBKU U

IponecC KpUCTaJNIM3aluu CTaJIN.

Ilo 3aBCPIICHULO, pa6oqI/Ie MOATPYIIIIBL O6’LCI[I/IH5{IOTC$I N KOJIJICKTHUBHO O6CY)KI[8.I-OT JOCTOMHCTBA H
HEAOCTATKU PA3JINYHBIX CIIoco00B Pa3JIMBKU U TOSABJICHUSA IICCI)CKTOB B IpOHECCC KPpUCTAIUIN3allUNU U

CHOCOOBI YCTPAHEHUS TTOCIICAHUX.

Ha ocHoBe aHamm3a npenogaBareijib COBMCCTHO CO  CTYyACHTaAMU (I)opMyJIpreT l'IpO6J'IeMBI

KpUCTAJUIM3alli METAJIJIOB U CITOCOOBI UX PEeUICHUA.

1.4.1. [IlmarpamMmbl cocTOsSIHUS MeTa/liinueckux cucreM (A3: 4, CPC: 1)
Tun nekuun: MudopmarmonHas Jexius
®opma opranm3aumm: JIekums

Onucanue: [luarpamma cocrosuus. [IpaBuno ¢a3. OOume 3aMeuanusi O MOCTPOSHUN JUarpaMM
COCTOSIHUA. ODKCIIEPUMEHTAIbHOE TIOCTpOeHHE JauarpaMMm. JluarpaMma COCTOSIHUSI JUIS  CILJIaBOB,
00pa3yoImx MeXaHMYeCcKue cMecH M3 YUCThIX KomrioHeHTOB (I pona). IlpaBuio orpeskos. Jluarpamma
COCTOSIHMSI /ISl CIJIAaBOB C HEOTPAaHMYEHHOW pacTBOPUMOCTBIO B TBepaoM coctosuuu (II pona).
Jlpuarpamma COCTOSIHUSI JUTsl CIJIAaBOB C OTPAaHUYEHHOM pacTBOpUMOCThIO B TBepAoM coctosiauu (111 pona).
JlmarpamMMa COCTOSTHHSI ISl CILIABOB, OOpasyrommx xumudeckue coenuHenus (IV poma). Junarpamma
COCTOsSIHUs 1JIA CIIJIaBOB, HCIIBITBIBAIOIIIMX HOJ'II/IMOp(i)HI)Ie IIPEBpAIICHU . KpI/ICTaJ'IJ'II/IBaIII/ISI CII'IaBOB B
HEPAaBHOBECHBIX ycHOBUAX. CHUCTeMBI € TpeMms KOMIIOHEHTaMH. YIPOILEHHbIE METOAbl H3y4YEHHUs

MHOT'OKOMITOHEHTHBIX cucTeM. CBs3b MCKIY CBOMCTBaMH CILJIABOB M THUIIOM AuarpaMMmbl COCTOSHUS.
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1.5.1. Kese3oyriepoaucrbie CIUIaBbl. JlMarpaMma COCTOSIHMSI CHCTeMbl JKejie30 — YIJIepol.

Yraepoauctbie ctanau. Uyryn (A3: 2, CPC: 1)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranusaumm: Jlekuus

Onucanme: /fnarpaMma cOCTOSIHUS CHCTEMBI JKele30 — yriiepoa. KommoHeHTs! 1 a3kl B CITaBax
JKeresa ¢ yriieposioM. JluarpaMma cOCTOSHUS CHCTEMBI JKeJe30 - IIEMEHTHT (MeTacTadUIIbHOE COCTOSIHUE).

Jluarpamma COCTOSTHUSI CUCTEMBI XKene30 - rpaduT (cTabHiIbHOE COCTOSHHE).

VYraepoauctele cranu. OOmias xapakTepucTuka. BiusiHue yrinepona Ha cBoiictBa cranu. BiusiHue
MIOCTOSIHHBIX NpUMecel Ha cBoicTBa cranu. CTaiab pa3IM4HBIX CIIOCOOOB MPOM3BOACTBA. UncTas crais.
VYrnepomucrasg craib OOIIEr0 Ha3HAueHUS. YTJIEPOJUCTbIE KAaueCTBEHHBIE CTAIM. YTJIEPOIUCThIC
UHCTpyMEHTalbHble cTand. HaraproBanHas cranb. JlucroBas cramb Al XOJOAHOM IITAMIIOBKH.

O0pabaTbiBaeMOCTh pe3aHrueM. ABTOMATHBIE CTAJIH.

Yyryn. [Ipouecc rpadutuzamuu. Crpykrypa uyryHa. @opmsl rpapura. CTpyKTypa U CBOMCTBA UyT'yHa.
[Ipumecu B uyryne. Cepslii u 6enblil uyryHsl. Beicokonpounslii uyryH. KoBkuii uyryH. JlerupoBanHbie

YYI'yHBL

2.1.1. MexaHu3sM M OCOOEHHOCTH ILIACTH4YecKOro aedopmupoBanus. Pexkpucrajiiu3anuoHHbIe
npoueccnl (A3: 2, CPC: 1)

Tun nexumn: Nadopmarrionsas nexiys
®opma opranusaumm: JIekums
Omucanue: MexaHn3M 1 0COOEHHOCTH IIACTHYECKOT0 Je(OpMUpPOBaHUSI.

MexaHu3M IIacTUYECKOTo nedopMUpoBaHus. MexaHu3M jaedopMalid MOHO-H MOIUKPUCTATINIECKOTO
Tena. Ynpyras v miactudeckas nedopmarusi. Xpynkoe U BI3Koe paspyiieHue. GakTopsl, ONpeeNsonme
Xapakrep paspyiieHus. lcnblTaHuss MexaHM4YecKMx CBOMCTB. McmblTaHus nonroBedHocTH. OrlieHka
KOHCTPYKIIMOHHOM TPOYHOCTH METOJlaMH  MEXaHUKU paszpyiieHus. OcCOOSHHOCTH — HCIBITAaHUN
MEXaHMYECKUX CBOMCTB TNpM HHU3KUX TeMmmeparypax. ChoeluanbHble METOAbl  HCIBITAHUMU.

Hepaspymatommue MeTo s KOHTPOJISL.

Bmusaue HarpeBa Ha CTPOCHUC U CBOICTBa I[e(l)OpMI/IPOBaHHOTO McETajlia (pCKpI/ICTaJ'IJII/IBaLII/IOHKBIC

niporiecchl). Haxuten. BoszBpat. Pexpucrammu3zarsi. CBepXIIaCTUIHOCTb.

2.2.1. Tepmuueckas odpadorka crauau (A3: 2, CPC: 2)
Tun gexnmun: MHpopMamoHHas JIeKIHst

®opma opranusaumm: Jlekuus
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Onucanue: [lonste o Tepmuueckoir oopadorke. Bumpr Tepmuyeckoit oOpadoTku. [IpuHIUIBI

TepMuuecKor 06padoTku. /luarpaMma cOCTOSIHUSI.

[IpeBpamienus B cransx. [IpeBpamienus B cranu npu Harpese. [IpeBpaiiiennst B CTaay Npu OXJIaXISHHUH.
[IpeBpamienus B 3akajeHHON cranu mpu HarpeBe. OOpa3oBaHMe aycTeHHUTAa. POCT aycTeHHTHOroO 3epHa.

Pacniag ayctennta. MapreHcuTHOe npeBpatieHue. beiiHUTHOE ITpeBpaleHue.

2.2.2. OcHOBHBIE BUIbI TepMHUYecK0ii 00padoTku cramm (A3: 2, CPC: 1)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranusaumm: Jlekums

Onucanne: Omxur u  HopMmamm3amusa. Omxur | poma. Omxur I poma (dhazomas

MePEeKPUCTATITU3ALINSA ).

3akanka. Beibop Temmeparypsl 3akaiku. OO0paboTka XOJI0A0M. 3aKalMBAaeMOCTh U MPOKATMBAEMOCTb.

Buyrpennue HanpspkeHust. JleeKThb 3aKaK.
Ortnyck u ctapeHue.
VYcnoBus HarpeBa U OXJIAXKICHUS [TPU TePMHUYECKOH 00paboTKe.

BnusiHue Tepmudeckoit 00pabOTKHM Ha MEXaHUYECKUE CBOMCTBA CTaJIH.

2.2.3. I[ToBepxHOCTHOE yNIPOUHeHHE cTaAbHbIX u3aemii (A3: 2, CPC: 1)
Tun nekuun: MadopMarmoHHas JEKIus
®opma opranmsaumm: JIekuus

Onucanue: YIpouyHEHHE IMOBEPXHOCTH METOJOM ILIACTUUECKOro AedopMupoBaHus. MeTomabl

MEXaHMYECKOTO YIIPOUHEHUs TOBEPXHOCTHU. TepMoMexaHuyeckas 0opadoTka
IToBepxHocTHAas 3aKanka. OOuwe monoxkeHus. Beicoko9acToTHAs 3aKajka.

XUMHUKO-TepMHUUecKasi 00paboTka cramu. OOmas XapaKTepUCTHKAa HPOLECCOB XUMHMKO-TEPMUYECKON
obpabotkn cramu. llemenrtanmss cramu.  AsotupoBanue. Hwurpouementauums. IluanupoBanue.
BopupoBanue. Cuuimposanue. [{uddy3nonHoe HachlieHHe MeTaiaMyd. BbIcOKosHepreTuueckue

METO/IbI XMMHUYECKOTO MOAUDUITPOBAHHUSL.
JlazepHas Tepmuyeckasi 0opadoTKa.

JlazepHast xumuKo-TepMudeckas oopadotka (JIXTO).

2.3.1. JlerupoBanHble cTaJu U ciuiaBbl. Kinaccnpukanyusa 1 MapKMpOBKa JIeTMPOBAHHBIX CTaJIeH.

Komno3unuonnsie marepuansi (A3: 4, CPC: 2)
Tun nexumn: NMadopmaronsas aexius
®opma opranm3aumm: JIekums

Onucanue: JlernpoBaHHble CTaIM U CIUIaBbl. BiausHue nerupyronmx 3ineMeHToB. Kiaccudukanms

npuMeceil. BiusiHue 31eMeHTOB Ha moiauMopdu3M kese3a. PacrpeneneHue Jerupyrommx 371eMeHTOB B
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crani. BrusHue nerupyromumx snemeHToB Ha ¢epput. KapOuanas ¢aza B JIerupoBaHHBIX CTaJsX.

Bmusane JICTUPYIOLIKX 3JIEMCHTOB Ha IIPEBPAIICHUSA B CTAJIN.

Knaccudukamms w mapkupoBKa JerMpoBaHHBIX crayiell. Kiaccudukamnusi JerupoBaHHBIX —CTalleH.

MapkupoBKa JeTHPOBaHHBIX CTaIEH.

Koncrpykumonnsie crany. MexaHudeckne CBOWCTBA CTalM, BIMSHHE CTPYKTYPbl U JIETHUPYIOIIUX
aneMeHTOB. TepMuueckas 00paboTKa KOHCTPYKIMOHHBIX cranei. LlemeHnTyemble (HU3KOYTIIEPOAUCTHIC)
cTaimy. Yiydiaemble (CpeaHeyriepoaucThie) cTaid. Bricokomnpounsie cramu. CBapuBaeMOCTh CTallu.
CrpoutenbHas cranb. ApMarypHas ctaib. [Ipyxunnas crans. LapukonogmmnaukoBas craib. JledexTs

JICTUPOBAHHBIX cTajeH.

Wucrpymenranpaple  cramu.  OOmmie  monokeHusi.  MHCTpyMEHTalbHBIE — CTadd  MOHIDKEHHOMN
[POKAINBAEMOCTH. VHCTpyMEHTa bHbIE CTaJIM TOBBILIEHHONW IPOKAIMBAEMOCTH (JIETMPOBaHHBIE

WHCTpYMEHTaJIbHbIE CTajH). beicTpopexyiue crtanu
[IITammoBeIe cTanmu. TBepAbIE CITIABHI.

Kapocroiikue wu xKapompouHsle crand U ciuaBbl.  KapocToMKoCTh. JKapOCTOMKHE — CIUIABBI.
JXKaporpounocts. OLEHKa ’KapONpPOYHbIX CBOWCTB. BiMsiHUE CTPYKTYpBI M COCTaBa Ha KapOIPOYHOCTb.
Krnaccudukauust xaponpodHblx MarepuaiioB. [lepiuTHble M MapTEHCUTHBIE >KapONPOYHBIE CTAJIM.

AYCTGHHTHI)IG JKapOoIpOYHBIC CTAJIA. HukeneBbie n K0OAIbTOBEBIE JKapOIIPOYHBIC CIJIABBI.

KopposuonHoctoiikue (HepikaBeroliye) CTald M CIUIaBbl. XPOMHCTBIE HEp)KaBEIOIIME —CTau.
XPOMOHUKEIIEBbIE HEPXKABEIOUIME CTand. KHCIOTOCTOWMKHE CTand W CiuiaBbl. KpHOreHHbIE CTamu u

CILlJIaBBI.

N3HococToliKHe cTamm " CILIaBBL. N3HOCOCTOMKOCTS. I'padurusupoBanHast CTaJlb.

BricokomaprannoBucras craib. HariaBouHble MaTeprabl.

KOMHO3I/HII/IOHHBIC MaTtepHrabI.

2.4.1. liBeTHble MeTaL1bI M ciiaBbl. [lopomkoBbie Matepuansl CACs1 u CAllbl (A3: 2, CPC: 1)
Tun nekuun: MudopmarmonHas Jexius
®opma opranu3aumm: JIekums

Onucanue: AmoMUHUN U ero cruiaBel. CBOMCTBA IIOMHHUS U KJIACCU(HKALUS €ro CIUIaBOB.
Hedopmupyemsbie criaBbl. Jlutelinbie cruiaBbl. [loAmMMHUKOBEIE CIUIaBbl. MapKUpOBKa aTFOMUHUEBBIX
CILTABOB.

Mens u ee cmmaBbl. CBoiicTBa Meau W Kiaccuukaius MeaHbIX cruiaBoB. Jlarynu. BpoH3bl
AHTU(DPUKIIMOHHBIE CILIABbI, PUIIOH, JIETKOIJIABKHE CIIaBbI.

Marnuii u ero crutaBel. OcHOBHBIE cBOMcTBa MarHus. Kiaccudukaiys ¥ xapakTepucTHKa MarHHEBBIX
cruiaBoB.  Jlehopmupyemple MarHueBble CIUIaBbl.  JIuTeiiHbIe MarHueBble CIUiaBel.  [IpuMmeneHue

MarducBbIX CIIJIaBOB.

Bepumnnmii u ero crutaBel. OcHOBHBIE cBoiicTBa Oepminns. CritaBbl 6epunius. [Ipumenenue 6epusuius.
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Tutan u ero cmnaBbl. OCHOBHBIE CBOWCTBAa TWUTaHa. (Da30BbIC MPEBpAIEHUS B TUTAHOBBIX CIUIABAX.

HpOMBII_HJ'IeHHBIe THUTAHOBBIC CIIJIaBbI. HpI/IMeHeHI/Ie THTaHa " €ro CIIJIaBOB.

[TopomkoBsie Matepuanbl CACh1 u CAllbI.

3.4.IlpakTnyecKkue 3aHATHSA

Paznen
JUCIHUILTHHBI

Oo0bem,
4acoB

Tema NpaKTHYECKOro 3aHATHUS

JAunnaxr.
eAHMHHIBI

1.2.ATomMHO-
KPHUCTAJLTIYECK

o€ CTpOCHHE

TBEPJIBIX TEI

WunnmmpoBanne KpUCTAIUIOTpaQIUSCKIX IUIOCKOCTEH U
HaIlpaBJICHUN

4,5,6

1.4.luarpaMMbl
COCTOSIHUSA
METaJUINYECKUX
CHCTEM

JnarpamMmbl cocTOSIHUA

14,15, 16

1.5.XKene3o u
€ro CIlJIaBbI

Wzyuyenune quarpammsl cocrostaus Fe-Fe3C

17,18, 19

2.2.OcHOBBI
TEXHOJIOTHH
TEpPMHUUYECKOU U
XUMHKO-
TEPMHUUECKON
00paboTku
CTaIH

Onpe):[eﬂeHHe MPOKAJIMBACMOCTHU 1O XUMHUYECKOMY COCTAaBYy craneut

20, 21, 22

2.2.0cHOBBI
TEXHOJIOTUU
TEPMUYECKOU U
XUMUKO-
TEepMHUUYECKOU
00paboTKu
CTaln

Pa3paboTka TEXHOJIIOIHYECKOH KapThl TEPMUUECKOI 00paboTKH

20, 21, 22

Hroro:

16

3.5.Conep:xkanue NpaKTHYECKUX 3aHATHI
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1.2.1. UnaunupoBaHue KpUCTALIOrpaguyecKuX IIocKocTeil 1 Hanpasjaennii (A3: 4, CPC: 1)
®opma opranmsanuu: [Ipakrnyeckoe 3aHsTue

Onucanue: MHaunmpoBanie KprucTauiorpaguaecKix miocKOCTel 1 HalpaBlIeHUH B
COOTBETCTBUM C 3aJaHUEM.

1.4.1. Iuarpammsl coctosinusi (A3: 2, CPC: 1)
®opma opranm3aumu: [Ipakrruyeckoe 3aHsTHE
Onucanne:
JlnarpamMMbl COCTOSTHHSI CUCTEM C HEOTPAaHUYEHHOW paCTBOPUMOCTBIO B )KUIAKOM U TBEPIOM COCTOSHHU.
JlnarpamMMbl COCTOSTHHSI CUCTEM C SBTEKTUYECKUM PaBHOBECHEM.
JlnarpamMMbl COCTOSTHHSI CUCTEM C MEPUTEKTUYECKUM PaBHOBECHUEM.
JlnarpaMMbl COCTOSTHHSI CUCTEM C XUMUYECKUMH COEIMHEHHUSIMU.
JlnarpamMMbl COCTOSTHHS C TOTUMOP(HBIMU MTPEBPALLICHUSMHU.

1.5.1. M3yuyenue quarpammsl coctosinusi Fe-Fe3C (A3: 4, CPC: 1)
®opma opranmsanuu: [ [pakrrnyeckoe 3aHsTHE

Onucanue: M3y4nTh MUKPOCTPYKTYPBI CTaNICH M OEJIBIX YYTYHOB C PA3IMYHBIM COJEP/KaHUEM
yIJiepoza 1 oKa3aTh B3aUMOCBS3b uarpaMmmbl coctosiHus Fe-Fe3C co cTpyKTypoii CrijiaBoB ¢
Pa3IMYHBIM COJIEpKaHUEM YTIIepOa.

1. 3apucoBarts nuarpammy cocrosinus Fe-Fe3C. O603HaunTh Ha Hell (ha30BbIe U CTPYKTYpPHBIE 0OJIACTH.

2. I3yunTh 1 3aprCOBaTh C yKa3aHUEM ONTHYECKOTO YBEIHMUYCHHS CTPYKTYPY TEXHHUUECKOTO JKelie3a,
cranei ¢ cogeprkanuem yriepona 0,2 %, 0,4 %, 0,6 %, 0,8 %, 1,2 % u 109BTEKTUYECKOTO,
IBTEKTHYECKOTO U 3aBTEKTUYECKOTO UyTYHOB.

3. Hanectu ¢urypatuBHbIe TMHUM 3TUX CIUIABOB Ha uarpaMmy coctosiHus Fe-Fe3C.
4. 3apucoBaTh KpUBbIE OXJIXK/ICHNS 3TUX CILIABOB.

5. OnpenenuTs ¢ MOMOLIBIO IPAaBUJIA OTPE3KOB KOJIMYECTBO CTPYKTYPHBIX COCTABIISAIOIINX NIPU
KOMHAaTHOM TeMIIepaType Ul U3yYEHHBIX CTAJICH U YyTYHOB.

6. CocTaBUTH OTYET, B KOTOPOM BBITIOJIHEHBI ITYHKTHI 1.

2.2.1. OnpeneneHue NPOKAINBAEMOCTH 110 XUMHYECKOMY cocTaBy craJjeil (A3: 2, CPC: 2)
®opma opranusanmu: [Ipaktudeckoe 3ansaTue
Onucanue: 10 XUMHUYECKOMY COCTaBY CTajIel OLEHUTh ITPOKAIIMBAEMOCTh

Pemaemsle 3anaun:

1. I3yunTh XapakTEpUCTUKH NTPOKATMBAEMOCTH;

2. O1eHNUTH BIUSHUE YIIIEpo/ia U JIETUPYIOIIUX 3JIEMEHTOB B CTAJSIX HA MMPOKAIUBAEMOCTb;

3. IlpoaHanu3upoBaTh NOJYyYEHHBIE JAHHBIE,

4. Cnenartb BBIBOJEL.

KoHTposeHBIE BOITPOCHI

1. YTo Ha3bIBAaETCs MPOKATUBAEMOCTBIO CTAIN?

2. Yto XapakTepu3yeT MOoJI0Chl IPOKATUBAEMOCTH ?

3. JlaiiTe MOHATHE KPUTUYECKOMY TUAMETPY.

4. Ykaxute OCHOBHbIE (DAKTOPBI, BIUSIOUINE HA TIPOKATMBAEMOCTb.

5. YKa)kuTe OCHOBHBIE XapAKTEPUCTUKN IPOKAIIMBAEMOCTH.

6. OT 9ero 3aBUCHUT MTPOKATTMBAEMOCTb CTAJTH?
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7. YKa)KuTe BO3MOXKHBIE CIIOCOOBI MTOBBIILICHHUS MTPOKATMBAEMOCTH IS J1e-
Tanei u3 cramm 40X.

8. UeM oTiMuaroTCs NOHATHS 3aKaJIMBAEMOCTH U IIPOKAINBAEMOCTH?

9. Kak onpenenurs NpoKaaIMBaeMoCTh [0 XUMUUECKOMY COCTaBy?

10. Brusier 11 XMMUYECKUI COCTaB Ha MTPOKATMBAEMOCTb?

2.2.2. Pa3pafoTKa TeXHOJIOTHYECKOI KapThl TepMUUecKoii 06padoTku (A3: 4, CPC: 2)
®opma opranmsanuu: [Ipakrnyeckoe 3aHsTue

Onucanne: pazpadoTaTh TEXHOJOTHIO MPOLIECCa TEPMHUIECKOI 00pabOTKH CILIaBa, YKa3aHHOTO B
3aJIaHHM, C YYETOM TPEOOBAHUIA TI0 YPOBHIO CBOMCTB, HAJIS)KHOCTH U SKOHOMUYHOCTH 3arOTOBKH HITH
N3CIIUA.

Jlnist pa3paboTKu TEXHOIOTUH TIPOIIecca TEPMHUYECKON 00padOTKH JeTainy He0OX0AUMO BBITIOTHUTh
CIICITYIOIIINE ITAIIbI.

1 Cobpath cBeJIeHus O CIIIaBe: XMMUUYECKUI COCTaB, CTPYKTYpa, MEXaHHMUYECKUE CBOICTBA, HA3HAYEHHE,
paboune TeMneparypbl, TEMIIEPaTyphI ITOIMMOP(GHOTO PEBPALICHHS T PACTBOPEHUSI (a3.

2 BpiOpath onTUMalIbHBIE TEPMOBPEMEHHBIE NTApaMETPhl TEPMHUYECKOM 00pabOTKH, 000CHOBATh
BBIOpaHHBIN PEXUM.

3 BeiOpath criocob HarpeBa, 3aluTHYIO Cpely, B KOTOpOi OyIeT MPOXOIuTh HAarpeB MeTa/lia 3ar0TOBKH.
4 BrIOpath 3aKajJouHyI0 cpefdy (Bola, Macio) U OXJIaXIeHHe CIIaBa MOCIIe OTITyCKa WM OTXKUTa.

5 CocTaBUTh NNEPCUYCHb TCXHOJIOI'MYCCKUX onepaunﬁ TepMquCKOﬁ O6pa6OTKI/I, BKJIrO4as OIiCpanuun
IMPOMCIKYTOYHOI'O 1 OKOHYATCIIbHOI'O KOHTPOJIA, OlI€paliii OYUCTKU ITOBCPXHOCTU ACTAII.

6 CocTaBUTh CXEMY TEXHOJOTHUECKOTO MpoIiecca.
7 Onmcatb CTPYKTYpPY U CBOMCTBA CILIaBa MOCIIE TEPMOOOPAOOTKH U BOZMOXKHBIE BUIbI Opakxa.

8 Pa3paboTaTh KOMILJIEKT TEXHOJIOTHUECKUX KapT Il TEXHOJIOTMYECKOTO MpoIiecca TEPMUUECKOI
00paboTKH.

KOHTPOJIbHBIE BOITPOCBHI:

1 Onuimre U3MEeHEHre CBOMCTB MPH 3aKAJIKE M BRICOKOM OTITYCKE CTalel, Kak Ha3bIBAIOT ATOT PEXKUM
00paboTku?

2 Ha3oBuTe MpeuMyIecTBa U HEJIOCTATKH 3aKAJIOUHBIX CPE: PaCTBOP COJH, XOJIO/AHAs BOJIA,
MHUHEPAIBHOE MacCIIo.

3 Kakue cBoHCTBa MOBEPXHOCTH 00ECIIEYNBAET LIEMEHTALMS], a30TUPOBaHKE?

4 YeM OTIMYAIOTCS PEXKUMBI BBICOKOTO, CPEHET0 M HU3KOTO OTIYCKa cTanei?

5 Ha3oBuTe Ha3HaueHUE KKIOT0 BHUJa OTIIYCKA.

6 Kakue nerupyromye >J1eMeHThI 00€CTIeunBa0T BHICOKYIO YIapHYIO BSI3KOCTh CTasien?
7 HazoBute kapbum000pa3yrolye 371eMEeHTHI B OBICTPOPEKYILIUX CTAIISX.

8 Pactmpyiire mapky neun CBC-3,5.8.4/6.

3.6.JI1aGopaTtopHble padoThI

Ne Paznen HaumeHnoBaHue jiabopaTopHOi Obbvem, | Jduaaxr.
n/0 | AMCHMIIMHBI padoThl 4acoB eIMHMIBI
1.2.AtoMHO- 4,56
1 Kpuctajuiec | Makpo- 1 MUKPOCTPYKTYPHBIN aHaIN3 4
KO€ CTPOEHHE | METAJUINYECKUX CILIABOB
TBEPABIX TECJI
1.3 Kpucrann . 7,8,9
2 Kpucramnuzamms coneit MeTaioB 4

HU3aIus
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MCTaJIJIOB

HcneiTanue MeTaIIoB Ha 10, 11, 12,
2.1.Jledopmarr
. pactsbxenue. OnpeneneHue 13
XapaKTEePUCTUK MPOYHOCTH U 4
peKpUCTAILIN3
ars [JJACTUYHOCTH B COOTBETCTBHH C
T'OCT 1497-84
2.1.Jedopmarr | MeTozs! onpeneneHue TBepAOCTH 10, 11, 12,
us 1 METAJUIOB M CIIJIaBOB. VcIBITaHusA HA 4 13
pexkpuctamuns3 | TBepaocTh o Poksenny. McnbiTanus
anus Ha TBEPOCTh 1o bpuHeo
2.2.OCHOBBEI 20, 21, 22
TEXHOJIOTUH
TEPMUUYECKOH
p Tepmuueckast 06paboTka
U XUMHUKO- . 4
. | yrmeponmcThix craneit
TEPMUYECKOM
00paboTKu
cranu
Hroro: 20
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3.7.Conep:xaHue 1a00paTOPHBIX padoT
1.2.1. Makpo- 1 MUKPOCTPYKTYPHBIH aHAIN3 MeTAINYecKuX cmiasos (A3: 4, CPC: 2)
®opma opranmsanuu: Jlaboparopnas padora
Ipuxpenenublie aiabl: Makpo- 1 MUKPOCTPYKTYPHBIN aHAIIN3 METAUIMYECKHX CIUTaBoB.doc

Onucanne: OCBOUTH METO/IBI MAKPOCKOITUYECKOTO U MUKPOCKOITMYECKOTO aHAITN3a MPU
W3Y4YEHUU MaKpO- U MUKPOCTPYKTYpbl. OCBOUTH pabOTy Ha MeTaiorpaguyeckoM MUKPOCKOIIE.

MakpocTpykTypa:

Uro Takoe MakpoCTpyKTypa?

Kakumu crioco6aMu U3y4aroT MakpoCTPYKTYpy?

J1st kKakux 1eeil MpUMEHSIOT aHAIM3 MaKpPOCTPYKTYPbI?
Kak BBIBIISIFOT MAKPOCTPYKTYPY?

Kak BBISIBUTD JIMKBAIUIO CEPhI B CTAIN?

Kak BbIsiBUTH JTUKBaIuio Gocdopa B cranu?

Yro Takoe qukBanus? Bupl mukBanyn?

Kak BbIIBUTH ACHAPUTHYIO CTPYKTYPY B JIUTHIX 0Opasiax?

© N A~ WD RE

Kaxkue ObIBarOT U3J10MBI?

=
©

HasBatb xapakTepHble IPU3HAKN XPYIKOTO U BI3KOTO U3JIOMOB.
11.  KaxoB MeXaHM3M YCTaJIOCTHOTO pa3pyIIeHHs?
Mukpocrpykrypa:

Yro Takoe MUKPOCTPYKTypa?

Kakumu cnoco6amu M3y4aroT MUKPOCTPYKTYpY?

JI1st Kakux Liesied IPUMEHSIOT aHAIIU3 MUKPOCTPYKTYpbI?

Kak BBIBIISIFOT MUKPOCTPYKTYPY?

Kakune HemeTanmueckue BKIIOUEHNS TUITMYHBI JUT CTAIN?
J171st gero nmpoBOJAT IITyOOKOE U MOBEPXHOCTHOE TpaBiieHUe?
Kaxum 06pa3zom orpeensoT o011y 0 XUMUYECKYI0 HEOAHOPOAHOCTb?
Kakue 3agaun MOKHO pemaTh ¢ MOMOILBI0 MUKpOaHaIu3a?

© N A~ WD E

Kaxk npuroroButs Muxkponumd?

=
o

B uem 3axitouaercss MEXaHW3M BbISBJIEHHS CTPYKTYpPBI ITPU TPABIECHUN?

-
=

UYto Takoe pa3peuaromasn CIIOCOOHOCTH MI/IKpOCKOHa?

-
no

Kaxkoe n3zo0paxeHue 1aer 00beKTUB U OKYJISIp?

-
w

B gem 3akmarogaercsa MeToa «cexymeﬁ»‘? Yto OIPCACIAOT C IIOMOLIBIO 3TOI'O MCT! oz[a?

1.3.1. Kpucrammsanus coJieid MerawioB (A3: 4, CPC: 2)
®opma opranmzanum: JlabopatopHas padora

Onucanmue: I/ISY‘ICHI/IC O6H_[I/IX 3aKOHOMCpHOCTCﬁ nmponecca KpucCTtajuim3aliui MCTaJUIOB U
MCTAJUIMYCCKHUX CILIaBOB Ha IIPUMEPE IMMpoHecca KpucCTalin3alnuu conelt u3 PaCTBOPOB KaK MOACIIN
KpUCTAJUIN3alluu MCTAJIJIOB.

Bonpocs! a71s1 caMOKOHTPOJIS:

1. B ueM 3akiro4aeTcs CyIHOCTh KpUCTAIIM3aUn?

2. YTo TaKkoe CTerneHb NMepeoxaakIeHus?

3. Kakwue nporiecchl HaOMIOIAI0TCS MPU KPUCTADTU3AIIUH KaIluld pacTBopa?
4. B xakux HanpaBJIEHUSIX PaCTyT KpPUCTAJLIbI?

5. UeMm OyayT onpeaensThes pa3Mepsbl (POpMUPYIOIINXCS 3epeH?
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6. Yto co0oii mpeacTaBiIseT ASHAPUT?

7. HazoBUTE OCHOBHBIE KPUCTAJUINYECKUE 30HBI CTAIBHOT'O CIIUTKA?

8. OOBsicHITE MEXaHNU3M 00pa30BaHMsI TOBEPXHOCTHBIX MEJIKUX M BBITSIHYTBIX CTOJI0YATHIX KPUCTAJUIOB?
9. Ilouemy B LIEHTpaTIbHOM YaCTH CIIUTKA 00Pa3yrOTCsl paBHOOCHBIE KPUCTAILIIbI?

10. Yo siBiIsieTcst NpUUMHOM 00pa3oBaHus YCaJOUYHOM PAKOBUHBI U YCaJIOUYHOM TOPUCTOCTH?

11. Yto Takoe AeHAPUTHAS JIUKBALIUs?

2.1.1. UcnbITaHHe METAJLJIOB Ha pacTsizkeHue. OnpenesieHne XapakTePUCTUK MPOYHOCTH U
mwiactTuaHocT B coorBeTcTBHU ¢ 'OCT 1497-84 (A3: 4, CPC: 2)

®opma opranuszanuu: Jlaboparopuas padbora

Omnucanue: M3yyeHue nporecca pacTsHKeHUs] MeTautueckoro oopasua. OnpezeneHne OCHOBHBIX
MEXaHMYECKHUX XapaKTepPUCTHK MaTepraina. O3HaKOMIICHHE ¢ HCIbITaTenbHOM Mamaoi FP-100.

Bonpocs! 1151 caMOKOHTPOJIA:

1. Kaxue oOpa3ipl IpUMEHSIOTCS 171l UCTIBITAHUS MAaTEPUAJIOB Ha pacTshkeHue?

2. O0ObsicHUTE NPUHLUI PabOThI UCIIBITATEIbHONW MAILIMHBI.

3. Kakoi Buj umMeeT nuarpaMma pacTsbKeHHs 71 IUTaCTUYHOTO MaTepuana, JUis XpylnKoro Marepuana?
4. Yem 00BsACHSICTCS HATMYME yYacTKa yIPOYHEHHS Ha THarpaMMe PacTsHKESHHS?

5. Kak rpaguuecku onpenenuTs MOAyJib MPoAoibHON ypyrocta E?

6. Uto Takoe rpeesn nponopuruoHaIbHOCTH, MPEJIENl YIPYTOCTH, Peiesl IPOYHOCTH (BPEMEHHOE
CONpPOTHUBJIEHHE Pa3phIBY)?

7. 1o Kakoii TOUKH JUarpaMMbl pacTsHkeHHst oopasel 1eopMupyeTcsi paBHOMEPHO?

8. Kakue MexaHnyeckue XapakTepUCTUKH ONPEEISIOT IPOYHOCTHBIE CBOMCTBA MaTepraia’?
9. Kakne MexaHN4eCKUe XapaKTEPUCTUKH ONPENEISAIOT IUIACTUYECKUE CBOMCTBA MaTepHuana’?
10. Kak ornpenenuTs pacyeTHYIO JUIMHY 00pasiia Mocje UCIbITaH s ?

11. Kakoe siBneHue Ha3bIBaeTCs HakienoM? /o kakoro mpesenna Mo>KHO JTOBECTH IIPENET
MPONOPLUOHAIBHOCTH MATEPHAIOB € TOMOLIBIO HaKjIena?

12. Kak onpenensiercs padota, 3aTpaueHHas Ha pa3pylieHue oopaszia? O KakoM CBOICTBE MaTepraiia
MOYKHO CYZIUTh IO YAETbHOM paboTe, 3aTpauyeHHON Ha pa3pylleHue oopasa?

13. Kak ornpeaenuTs MapKy CTajaM U AOIyCKaeMble HAPsHKEHUs JUTs Hee MOCIIe IPOBEICHHS
71a00paTOPHBIX UCTIBITAHUNA?

14. Yem otnmyaeTcst [MarpaMMa UCTHHHBIX HapsHKEHUH TPU pacTsSHKEHUH OT YCIIOBHOM AUarpaMMbl?

15. O0BsicHuTE, MOUEMy nociie 00pa3oBaHus IEHKH AabHEHNIIee pacTsHKeHHE POUCXOIUT P BCe
yMEHbIIato1eics Harpyske?

2.1.2. MeTtoap! onpenejieHle TBEPA0CTH MeTAIOB U CIIaBoB. McnibITaHus1 HA TBEPAOCTH 1O
Poxsenny. UcnbiTanus Ha TBepaocth o bpunesno (A3: 4, CPC: 2)

®opma opranuszanuu: Jlaboparopuas pabora

Omnucanue: M3yuntb 0CHOBHBIE CITIOCOOBI U3MEPEHHUS TBEPIOCTH METAIJIOB U CILUIAaBOB U
NpUOOPECTH MPAKTUUECKUE HABBIKK PAOOTHI C TBEPIOMEPAMH.

Borpocs! as1s1 caMOKOHTpOJIS:

1. Yro Takoe TBEPIOCTH?

2. Yro npuHUMaeTcs 3a eqUHUILy TBEpRocTH o bpunenmo?
3. Kak ocymiectBisiercst BIOOp Harpy3ku?

4. YcnoBus BEIOOpA TMaMeTpa apHKa.
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5. Kak onpenensercs TBEprocTh 1o Merony bpunens?
6. Cnioco0 3anucu uucina TBEpAocTy no bpunemto.

7. KakoBel ipenmy1iiecTsa meroaa bpunemns?

8. KakoBbl HefocTaTtku metona bpunens?

9. Ha xakoM paccTOSIHUM JOJDKHBI HAXOAUTHCS OTIIEYATKU OT Kpasi 00pasiia v APYT OT JApyTa MpH
HU3MEpEHUH TBEPOCTU MeTo1IoM bpunesuist u Poksesia?

10. Yo npuHMMaeTcs 3a equHUILy TBEpIoCcTH 110 PokBey?
11. Kak BeIOMpaeTcst ”HAESHTOP (HAKOHEUHHK) JJIsl UCTIBITAHUS [IPY KCIIONIb30BaHNM MeToia PokBeria?
12. Kak obecnieunBaeTcs IpeaBapUTeNIbHas Harpy3Kka Ipy UCTIbITaHUK Ha TBepaomepe Pokseria?

13. Yemy paBHa Harpy3ka (nmpenBapuTenbHas, OCHOBHAs M 00I11as) IPY U3MEPEHUH TBEPAOCTH T10 LIKAJIaM
A, B,C?

14. JIns n3MepeHns Kakux MaTepualioB cirykar mkaist A, B, C?
15. Kak 3anuceiBaercst TBEpAOCTb 10 PokBemny?

2.2.1. Tepmuueckasi 00padoTka yriepoauctbix crajeii (A3: 4, CPC: 2)
®opma opranuzanuu: Jlaboparopuas padora
Ipuxpeniennble aiabl: Tepmudeckas 00padoTKa yriepoaucThIx cTaneit.doc

Onucanue: VM3ydyeHue BIUsSHUA TEMIIEPATYPbl HATPEBA, CKOPOCTH OXJIAXKACHUS IIPU 3aKAJIKE U
TEMIICPAaTYPHO-BPEMEHHBIX PEKUMOB OTITYCKa HA TBEPAOCTH 3aKAJIEHHBIX YITIEPOAUCTBIX CTAICH,
O3HAaKOMJICHHE C Pa3IMYHbIMU BUJIaMH TEPMUUECKON 00paOOTKH - HOpMalIM3alyeil, 3aKajIKOi U OTITYyCKOM

YIJIEPOAUCTHIX CTalleH, ONpeesieHne ONTUMAILHOM TeMITepaTyphl 3aKaIKH yriaepoaucTbix craneit CT45 u
V12.

3.8.KourpoJn camocrosiTesibHOi padoTsl (KCP)

Ne Paznen Oo0bem, Tema KCP
H/Il AUCHUIIJINHBI qacoB
Hroro:
3.9.Conep:xkanue KCP

3.10.KypcoBbie pa6oThI ¥ MPOEKTHI MO TUCHHUILIHHE
3.11.ITpoMeskyTOYHAS ATTECTAIMSA

1.
IIpukpennennsie paiiabl: 3auet (1 cemectp).doc

2.

IIpuxpeniennble ¢aiiabl: 3auer ¢ oneHkoi (2 cemectp).doc
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C.C. IIumeHoB,

4. HHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECHHEYEHUSA IJIS
CAMOCTOSITEJBHOM PABOTBI OB YUAIOIIMXCS IO JUCHUILINHE

II.LA. Hecrepos.

HNuaguuupoBanne KpucrauiorpaguyecKkux IUIOCKOCTel M

HanpasJienuii. M., MATH, 2014 r.

C.C. [Tumenos, I1.A. Hecrepos. [Ilnarpammsbl cocrosinusi. M., MATH, 2014 r.

C.C. IlumeHnos, I1.A. Hecrepos. Bbi0op MaTepuaJa n ynpouHsionieii 00padoTku aeraseil MalIMH U
uHcTpymenrta. M., MATH, 2014 r.

1. OcHOBHas U JAOIIOJIHUTCIIbHAA JINTCpaTypa 110 AUCHUITIIMHC

2. Pecypcbl nH(DOpMaITMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTr «IHTepHeT.

3. Pecypcbl HayuHO-TexHIUYECKO# Onbmmoreku MAU.

4. InpopmaniioHHble CTEH bl KaeIphl.

Bonpocs! 1u1st caMocTosTeNnbHON pabOThI IO TEMAM:

CTPOCHUEC TBEPABIX TECIT

Ne .
u/n Pa3zgen nucuumInHbI Bomnpocs! 1151 caMmocToATeIbHOM padoThl
1 Beenenue HazoBute BemecTa, He ABistoluMecs, Ha Bau B3rusa, Marepuanamu.
2 Boeerie [IpemMeToM KakMX €CTECTBCHHBIX HAYK SIBIICTCS U3yUEHHE B3aUMOCBSI3H CTPYKTYPHI H
CBOMCTB BEIIECTB?
3 Baeere [IpuBeauTe mpuMepsl 3aBUCUIMOCTH CTPYKTYPHI WIIM CBOHCTB MaTepHUajoB OT
TEXHOJIOTHH UX MOJTYYESHHUSI.
4 Benenie HazoBure ob6iacTu TEXHUKH, T/I€ HEOOXOIUMBI MAaTEPHUAIIbl, COXPAHSIOIINE IPOYHOCTh
TIPH BBICOKUX TEMIIEpaTypax.
5 Boeerie Kaxkue marepuainbl, Ho Bamemy MHEHHIO, ONPEIESIOT COBPEMEHHBIN YPOBEHb TEXHUKHU
U oyemy?
6 Besee Kaxwue cBenenus nonano6satca Bam, uTo6s! mogobpaTh MaTepHuai st KOHKPETHOTO
TEXHUYECKOTO U3AeIus?
7 Baeene [IpuBeanTe mpuMepsl PEIICHUs CPEICTBAMU MAaTEpUATOBEICHHUS MPOOIIEM MOBBIIICHHUS
paboTociocoOHOCTH MaITHH.
AToMHO- Kakyro uHpOpMAaInio 0 CTPYKType MaTepraia MOXHO MMOJIyYUTh, U3ydast
8 KPUCTAITUIECKOE Y P PYKTYP p Y » 1Y
SHEPTeTUUECKHE CIIEKTPHI €r0 U3TyUeHUs?
CTPOCHUE TBEPJBIX Tel
AToMmHO-
SBnsieTcst mu pa3oBBIM MIEPEXOA0M BO3HUKHOBEHHE B KEPAMUKE CBEPXIPOBOISIIETO
9 KpPHUCTAJUTHIECKOE
COCTOSTHUA?
CTPOCHHUE TBEPABIX TEI
ATOMHO- YBenn4uTCs WM YMEHBIIUTCS 3HaUeHUe sHepruu [ mbOca, eciiu B MaTepurale
10 KPHUCTaJUTHIECKOEC o0pasyeTcst HOBast (ha3a MPEKHEI0 XUMIYECKOTO COCTaBa, HO ¢ OoJiee IIOTHOM
CTPOCHHE TBEPABIX TeN | YIaKOBKOW?
AToMmHO-
Ha3zoBure TexHonornyeckue npoueccsl NoJyYeHUs: MaTeprasoB, KOTOPble OCHOBAaHbI Ha
11 KpPHUCTaNINIECKOE .
HCTIOJIb30BaHUM MTOBEPXHOCTHBIX SBIICHHU.
CTPOEHHUE TBEPJBIX TeIl
AToMmHO-
12 KpHUCTAJINYECKOE B yem cX0ACTBO U paznnyue KPUCTAUTUICCKUX MATEPHAIOB U )KUIKUX KPUCTAILIOB?
CTPOEHHUE TBEPBIX TeJ
AToMmHO-
13 KPUCTAITUIECKOE Pazmmuarotcs m amopHbIe U CTEKI000pa3HbIe BemecTBa?
CTPOCHUE TBEPJBIX TEI
AToMHO-
MO>kKHO JT IOBBICUTH TIPOYHOCTh MaTepHalia IMyTeM YBEIUYCHUS B HEM TUIOTHOCTH
14 KPUCTAJTINYECKOE
JIACIIOKAIIAK?
CTPOCHUE TBEPJBIX TEI
AToMHO-
15 KPUCTAITUIECKOE B ueM npuymHa BRICOKUX TEIUIO- M DJIEKTPOIPOBOJHOCTH METAILIOB?
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16

AToMmHO-
KpHUCTAITUYECKOE
CTPOCHHE TBEPABIX TET

MO>KHO JIY TTOJTYYUTh METAJUIBI, Y KOTOPBIX OTCYTCTBYIOT A€(EeKThl KPUCTAIINUECKOM
pemreTku?

17

AToMHO-
KPHUCTAJUTUYECKOE
CTPOEHHE TBEP/bIX Tl

Kakwe MeTop! 3aIiThl METaJUIOB OT KOppo3un Brl 3HaeTe?

18

AToMHO-
KPHUCTAJUTUYECKOE
CTPOEHHE TBEP/BIX Tl

OxapakTepu3yiTe THIIBI aTOMHBIX CBS3€H.

19

AToMHO-
KPHUCTAJUTUYECKOE
CTpOEHHE TBEPbIX T

HJI?[ KaKnX BEIICCTB OCHOBHBIM ABJIACTCA HWOHHBIN TUII CBA3U?

20

AToMHO-
KPHUCTaJUTHIECKOC
CTPOCHUE TBEPBIX TEI

HJ'IH KaKHX BEILECTB OCHOBHBIM SIBJISETCS KOBaJICHTHBIM THUIT cBs3u?

21

AToMHO-
KPUCTAITUYECKOE
CTpOGHI/IC TBCp[[LIX TCJI

L[J'IH KaKHX BEILECTB OCHOBHBIM SIBJISECTCS METAJIMUYECCKUN THUIT cBs3u?

22

AToMmHO-
KpUCTAITUYECKOE
CTpOGHI/IC TBCp[[LIX TCJI

B xaxoM ciydae crnenyeT yuuThIBaTh Uikl Ban-nep-Baansca?

23

ATtoMmHO-
KpHUCTAITUIECKOE
CTPOCHHUE TBEPABIX TEI

OObsicHUTE PU3NIECKYIO IPUPOJY METAJUINUECKOMN CBS3H.

24

AToMmHO-
KPHUCTaJUTHIECKOE
CTPOCHHUE TBEPABIX TEI

OOBSCHUTE OCHOBHBIE CBOICTBA MCTaAJUIOB, OCHOBBIBAsICh HA IPEACTABIICHUAX O
METAJNTMYCCKOM COCTOSHHHA BEIICCTBA.

25

AToMHO-
KPHUCTaJUTHICCKOE
CTPOCHHUE TBEPABIX TET

Ilo xakuMm MpU3HAKaM TCJia ACTATCA Ha KPUCTAJUIMYICCKUC U aMOpq)HLIe?

26

AToMHO-
KPHUCTaJUTHIECKOE
CTPOCHHUE TBEPABIX TEI

YT0 Ha3bIBaeTCs 3JIEMEHTAPHON KPUCTAITMUECKON PEILETKOMN?

27

AToMHO-
KPHUCTaJUTHIECKOEC
CTPOCHUE TBEPJBIX TEI

HapHCYﬁTG OCHOBHBIC TUIIbI KPUCTAJUIMYCCKUX PCIICTOK, B KOTOPBIX KPUCTAJIIIU3YIOTCS
METaJUIbl. YKa)XUTE B HUX IIJIOCKOCTH C HAaHOOJIbIIEH IIOTHOCTHIO YIOaKOBKHU aTOMOB.

28

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

Kak onpenemnsroTcss MHIEKCHI INIOCKOCTEeH 1 HaIlpaBIeHUN?

29

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

UTo Ha3bIBACTCS MTAPAMETPOM PEIICTKH, KOOPAUHAIIMOHHBIM YUCIOM, 0a3UCOM U
K03(PHUITHEHTOM KOMIAKTHOCTH?

30

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

UYro takoe moaumMophuzm?

31

ATtoMHO-
KpUCTAJJTUYECKOE
CTPOEHUE TBEPJBIX Tell

VKaXuTe OCHOBHEIC BUABI HCCOBECPUICHCTB KPUCTAJUIMICCKOT'O CTPOCHUA.

32

AToMHO-
KpHUCTAJINYECKOE
CTPOEHHUE TBEPJBIX TeIl

[Haiite onpenenenue KpaeBoil 1 BUHTOBOM AuciIokaluil. B uem ux paznuune?

33

AToMHO-
KpHUCTAJJIUYECKOE
CTPOEHHUE TBEPJBIX TeIl

Uro npencraBisioT co0oii KOHTYp 1 BekTop broprepca?

34

AToMHO-
KpHUCTAJINYECKOE
CTpOCHI/Ie TBep}lHX TCJI

KaxoBbl yciioBusi BOSHUKHOBEHUS TUCIOKAIMM?

35

AToMHO-
KPUCTAITUIECKOE
CTpOCHI/Ie TBep}lHX TCJI

YT0 Takoe IMIOTHOCTh JII/ICJ'IOKaL[I/Iﬁ " B KaKUX €IMHHUIIAX OHa I/ISMCI)HCTCH?

36

Kpucrannuzanus

Kaxmm 00pa3oM MOXKHO YMEHBIIUTh TEMIIEPATypHBIH rucrepesuc?
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METaJIIIOB

Kpucrammuzarms
37 Byner nu kpucTamimM3oBaThes paciiiaB uaealbHO YUCTOro MeTaia?
METaJUIOB
Kpucrammuszarms
38 Kak 3aBucuT pa3mep 3epHa OT CKOPOCTH OXJIaKIEHUS paciuiaBa MeTasia?
METaJUIOB
Kpucrannuzarus N
39 p H B yem mpu4mMHA «OJIOBSIHHOM YyMBI»?
METaJUIOB
Kpucrammuszarms
40 Onummure 0COOEHHOCTH KUAKOTO COCTOSIHUAS MeTajra?
METaJUIOB
M Kpucrammmzamms B yem cocTosIT TepMOIMHAMUYECKHE YCIOBHS MIPOIIECCOB IUIABICHUS U KPUCTAILTH3AIAN
METaJUIOB METaJUIOB?
42 Kpucrammmzamms Kakwne mapameTpsl XapaKTepHu3yIOT KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH IIpoIiecca
METaJUIOB KpHUCTaJUTH3AIIH?
Kpucrannuzanus Ny o
43 UTto Ha3BIBAETCS CAMOIIPOU3BOIBHOM KpHCTAILIH3aHeH?
METaJUIOB
44 Kpucrammmsamms KakoBo ob1iee n3mMeHeHrne CBOOOIHOM YHEPTHH B TIpoLiecce 00pa30BaHMS 3apPOIBIIIEBBIX
METaJUIOB LIEHTPOB?
Kpucrammmzamms
45 Urto Ha3BIBACTCS KPUTHIECKAM Pa3MEPOM 3apOJBIIIa U OT YeTO 3aBHCUT €TI0 BEIINIHHA?
METaJUIOB
46 Kpucrammmzamms Uro HazpIBaeTCs QIIyKTYAIMsIMHA YHEPTUH, U KaK OHHU BIUSIOT Ha 00pa3oBaHHE
METaJUIOB 3apOJIBIIEBEIX IICHTPOB?
47 Kpucrammmzamms Kak Bimsier creneHp nmepeoxXIakKAeHNs Ha BEIHMIIHY YHUCIia IEHTPOB KPUCTATUIN3AIUH U
METaJUIOB JMHEHHYO0 CKOPOCTh pocTa?
48 Kpucrammmzamms Kak mpoucxomut poct oO6pa3oBaBmmxcs 3apoasinieii? KakoBa poib BAHTOBBIX
METaJUIOB JIMICIIOKANIAH B POCTE KPUCTAILIOB?
49 Kpucrannuzanus YTt0 Ha3bIBaeTCsl HECAMONPOU3BOJIBHOM KpHcTaun3auuein? B uem coctout npuHImn
METaJJIOB CTPYKTYPHOTO U pa3MepHoro cootBercTBus /lankosa-KoHobeeBckoro?
Kpucrammmzamms N
50 Urto Ha3bIBaeTCsA MOAU(DUIIMPOBAHKE U JI Y€TO OHO MPUMCHACTCS
METaJJIOB
51 Kpucrannuzanus KaxoBo BnusiHue neperpesa u MoJACTYKUBAHUS KUKOTO MeTallia Ha
METAJIJIOB HeCaMOTNIPOM3BOJIbHOE 00pa3oBaHue 3apobiieii? UTo Takoe ne3akTuBaiys npuMeceit?
Kpucramuszanus . 9
52 Onumre ASHAPUTHBIHN cI0CO0 KPUCTAIIIM3AINHN U €T0 IPHYUHBI?
METaJJIOB
53 Kpucrannuzamnus OT Kakux (PaKTOPOB 3aBUCHUT (hopMa U pa3Mep 00Pa3YIOIIUXCS [IPHU KPUCTALIH3AINN
METaJJIOB 3epeH?
54 Kpucramnuzamms Kak dpopmupyercs merammnueckuii cautok? Kaxue 30HBI BOSHUKAIOT B CIIUTKE U KaKue
METaJJIOB (haKkTOPBI OKA3BIBAIOT BIUSHHE HA BEJIHYUHY ITUX 30H?
Kpucrannuzanus
55 P 1 KaxoBbl feeKThl METAITNIECKOTO CITUTKA?
METaJJIOB
JwnarpamMmbl cocTOSIHUSA
KaxoBa ¢usudeckast CyliHOCTh MOSIBICHUS HA KPUBBIX OXJIAXKICHUE — HArPEB CHCTEMBI
56 METAJUTAIECKUX
«pacIuiaB — KPUCTAJUIBI METAJJIa)» TOPU3OHTAIBHBIX YYACTKOB?
CHUCTEM
JnarpamMmbl cocTOSIHUSA
ITouemy HanbobIIEe pAaCIPOCTPAHEHUE B KAUECTBE KOHCTPYKIIMOHHBIX MaTEPHAIIOB
57 METaJTHIECKUX
TTOJTYYHITH CTIIaBBI?
CHCTEM
JumarpaMMBbl COCTOSTHUS
OTpakaeT T TEPMHUH «CILIAB» 0COOCHHOCTH CTPOCHHS U TEXHOJIOTUH ITOTyYCHHS
58 METAJTUYECKUX
MHOTOKOMIIOHEHTHOT'O KOHCTPYKIIMOHHOTO Marepuaa’?
CUCTEM
JmarpaMMBbl COCTOSTHUS
KakoBa HEOOXOIMMOCTh IOCTPOCHHUS TUATPAMM COCTOSIHUS CILIaBoB? KakoB mpuHIUT
59 METAJTUYECKUX
UX NOCTpOeHUA?
CUCTEM
JmarpaMMBbl COCTOSTHUS
60 METaJUTMIECKUX B yem paznuyne MEXaHH3MOB 3BTEKTUYECKOTO U 3BTEKTOHIHOTO PEBPAIICHUIT?
CHUCTEM
JmarpaMMBbl COCTOSTHUS
61 METALTHAECKHX [Touemy mporiecc IBTEKTUIECKOTO MPEBPAIIEHUS IBYXKOMIOHEHTHOTO CIIIaBa MPUBOJIUT
cHCTEM K 00pa30BaHNIO0 TOMOT€HHON MEIKOANCIIEPCHOW CMECH 000UX KOMITOHEHTOB CIlIaBa?
JnarpamMmbl cOCTOSIHUS
62 METAITUIECKUX KakoB mpyuHIIUT MOCTPOEHUS TUArpaMM COCTOSHUS TPEXKOMIIOHEHTHBIX CIIJIAaBOB?
CHUCTEM
63 | Jdmarpammsl coctosinust | Uto Ha3piBaeTcs (pa3oii, KOMIIOHEHTOM, CTEIIEHBIO CBOOOIbI, CUCTEMO#1?
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MCTAJIMYCCKHUX

CUCTEM
uarpaMMbl COCTOSIHUS .
64 A MI;TaJIHI/I‘{eCKI/IX Kaknmu 0coOEHHOCTSMU CTPOEHHS M CBOWCTBaMU 00J1a1al0T TBEPbIE PACTBOPHI
CHCTEM 3aMEICHNS], BHEPEHHS, BBIYUTaHUA? Kakoil pacTBOp Ha3bIBACTCS YIOPSIOUYCHHBIM?
MarpaMMbl COCTOSTHHS .
65 A MI; AT CCKIX Kak m3meHsieTcst mapaMeTp KpUCTAUTHUECKOM PEIIETKH IIPpU 00pa30BaHUH PA3IHIHBIX
THUIIOB TBEPIBIX PACTBOPOB?
CHCTEM
MarpaMMbl COCTOSTHHS
66 A MI; TAIUICCKIX Kakne ycnoBust HEOOXOAUMBI T TOTO, YTOOBI KOMITOHEHTHI 00pa30BaIy TBEPIbIC
PacTBOPHI 3aMEICHNS, BHEIPEHHS, BBITUTAHUS?
CHCTEM
MarpaMMbl COCTOSTHHS
67 A MI; AT CCKIX Onwummre yciaoBus, IPH KOTOPBIX 00Pa3yIOTCA: a) XUMHICCKIE COSAMHEHHS C
CHCTEM HOpPMAaJIbHON BaJICHTHOCTEIO; 0) AIEKTPOHHBIE COCTUHEHNS; B) (pa3bl BHEAPEHUS.
JuarpaMMebl COCTOSIHUS
Kakue pa3nuuus cyImecTBYyIOT B CTPOEHHH (a3 BHEIPEHUS U TBEP/IBIX PaCTBOPOB
68 METAUTHYEeCKUX P yHiectTsy p ¢ P PABIX D p
BHeJpeHUs?
CHCTEM
JnarpamMmbl cOCTOSIHUSA
69 METAJUINYECKUX Kakue cymiecTByIOT METOABI TIOCTPOEHHSI JTUArPaMM COCTOSHUS?
CHCTEM
HarpaMMbl COCTOSTHUS
Jluarp B yeMm 3axim04aroTcs 3BTEKTHYECKOE, MEPUTEKTUIECKOe, MOHOTEKTHYECKOe
70 METAJUIMYECKUX S
CHCTEM PeBp )
JnarpamMmbl cOCTOSIHUSA
71 METAJUTMYECKUX B ueM cocTosT 9BTEKTOMIHOE U IEPUTEKTOUTHOE TIPEBPAICHHS?
CHCTEM
HarpaMMbl COCTOSTHHS . . .
72 a I\I;II:;TEUIHI/I‘IGCKI/IX Kakne (a3sl HaxoAATCs B paBHOBECUH B TOM MIIM MHOW 00JIaCTH AMATPaMMBbl HIIH Ha TOH
WJIM UHOHM FOPU30HTAILHOM JIMHUU?
CHCTEM
HarpaMMbl COCTOSTHHS .
Jluarp Kak onpenennTs XUMHUYECKHH cocTaB cocyniecTByomux ¢a3? Uto Ha3bIBaeTCs
73 METaJUTMIECKUX 9
KOHOZOM?
CHCTEM
JnarpaMmbl COCTOSIHUS
74 METANTHIECKUX Jlist 9ero mpuMeHsieTcs MpaBuiIo peryara?
CHCTEM
JnarpaMmbl COCTOSTHUS
75 METaJJIN4ECKUX Kakas cBs3b CyIecTByeT MKy BHIOM IHAarpaMMBbl COCTOSHUS X CBOHCTBAMH CIIAaBOB?
CHCTEM
HarpaMMbl COCTOSTHUS .
76 A MIZTaHHI/IHeCKI/IX Kakwne reomerpuyeckre 0coOOEHHOCTH MO3BOJISIOT H300paXkaTh COCTABBI TPOMHBIX
CIIAaBOB C TIOMOIIBIO KOHIIEHTPAIIMOHHOTO TPEYroJbHUKA?
CHCTEM
JunarpamMmbl cocTOsSIHUSA
7 METaJJIN4ECKUX Kak onpenensiercss XuMuueckuil cocTaB TPOMHBIX CIIJIABOB?
CHCTEM
JnarpamMmbl cocTOsSIHUSA
78 METATUYECKUAX Pacckaxxure npaBuiIo pelyara U MpaBUIIO LIEHTA TSXKECTU B TPOMHOM cUCTEME.
CUCTEM
JnarpamMmbl cOCTOSIHUS
79 METAJUINYECKUX B uem 3aximro4aeTcst 3aKOH O COIMPUKACAIOIIUXCS MPOCTPAHCTBAX COCTOSHUSA?
CHCTEM
JrarpaMMBbl COCTOSIHUS
Uro nonnmaercs o 1uddy3noHHEIM U 0e31uddy3HOHHBEIM MEXaHU3MaMHU
80 METAJUINYECKUX Ay by
KpUcTaau3anuu’?
CHCTEM
JrarpaMMBbl COCTOSIHUS
81 METAJUINYECKUX B kpucrannax xakux (a3 BO3MOXXHO 00pa3oBaHHE BHYTPUKPUCTAIIIMIECKOH JINKBALIMN?
CUCTEM
UarpaMMbl COCTOSIHUS .
Jluarp KakoBa npnunHa BO3HUKHOBEHUS JICHAPUTHON JIMKBaMU? YKa3aTh criocod 00pbObI ¢
82 METAJUINYECKUX
HEIO.
CHCTEM
83 Juarpammsl coctosHus | UTo moHMMaeTcs oI mpsMOi M 00paTHOW 30HaJIFHOM JTMKBAINEH U KAaKOBHI IPHYUHEI €€
METAJUINIECKUX BO3HUKHOBEHUS?
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CUCTEM

Z[I/Ial"paMMLI COCTOSAHUA

Kakosa POJIb MpUHIUIIA OPUCHTAITMOHHOT'O U pasMCPHOIr0 COOTBETCTBUSA

84 METaJUTMIECKUX
CHCTEM KonobeeBckoro-/lankoBa B (ha30BBIX MPEBPAIICHHUSX B TBEPIOM COCTOSIHUU?
JluarpaMMBbl COCTOSTHUS
85 METaJUTMIECKUX KakoBBI 0cOOEHHOCTH MapTEHCUTHOTO MPEBPAIICHHS B CIUIaBax?
CHCTEM
86 Kenezo u ero crutaBel | Kakoit Mmetair 6osee IMUpOKO UCHOTIB3YETCs B TEXHUKE — JKEJe30 TN aTFOMHHUN?
Kakoii rpymimme MeTamioB COOTBETCTBYET jKeJe30 MO (PU3NIECKUM CBOIICTBaM —
87 Kene3o u ero crutaBsl
TSDKEITBIM WUTH JIETKHM, TYTOIUIABKHAM FUTH JICTKOTUIABKAM ?
Kakas u3 ¢a3, comepkamux yriepo, sBisieTcs 0onee cTaOMmIbHON — HEMEHTUT WIH
88 Kene3o u ero crutaBsl a3, conep YIIepor,
rpa¢ut?
B xakoMm 3 TBEpIBIX paCTBOPOB YIIIEPOIa B JKeJIe3€ PaCTBOPHUMOCTD YTIIepOAa BBIIIE —
89 Kene3o u ero crutaBsl PABIX P poB yriep p p yrepon
B (heppute i aycTeHute?
Kakas u3 craneit umeet 60iee BBICOKYIO TBEpAOCTh B PABHOBECHOM COCTOSIHUN —
90 Kene3o u ero crutaBsl
JIOOBTEKTOMIHAS WU 323BTEKTONIHAS?
Kakwue nerupyromire 31eMeHTHI HCTIONB3YIOT I MTOBBIIICHUS H3HOCOCTOWKOCTH,
91 Kene3o u ero crutaBsl . N N
KOPPO3MOHHOM CTOWKOCTH CTaei?
92 Kenezo u ero crutaBel | Kak Bel mpencrapnsiere cebe mporiecc crapeHust cTanm?
B xaxoM (a30BOM COCTOSTHHH MOXET HAXOTUTHCS YTIIEPO B COCTaBE CILIABa )KeIe30—
93 Kene3o u ero crutaBsl
yriepon?
[Touemy npu yBenu4ueHUH COAEPKAHUA yraepoaa cBbie 2,14 % B criaBe xene30—
94 XKene3o u ero crutaBsl yupuy Aep yrepon ’
YTIIepO]T KaUeCTBEHHO MEHSIOTCS €r0 CBOHCTBA?
MO0>kKHO JIi IOJYYUTh CILIABBI, B KOTOPBIX YIIEPOA MpU coaepxkaHuu MeHee 2,14%
95 XKene3o u ero crutaBsl Y ’ PHIX YIICPOR TP P ’
HAXOJUTCS B BHIC IPaUTOBBIX BKIIOUCHHIA?
B yewm, no Bamremy MHEHHIO, 3aKITI0YaeTCS IPUIHHA CYIIIECTBEHHOTO BISTHAS (POPMBI
96 JKeneszo u ero cruiaBbl ’ y N p ym Gop
rpaUTOBBIX BKIFOUCHHI HA MEXaHUYECKUE CBOHCTBA YYT'YHOB?
B yem cocrout Qu3muecKkas CyIHOCTH MpoIiecca MpeBpaieHns 0eJI0ro IyryHa B
97 | JKene3o u ero cruiaBsl o ¢ y pott PeBp y
KOBKHIA?
B kakoM ciydae nesnecoo0pa3zHo 0TOETMBATh TOBEPXHOCTHBIE CIIOM YYTYHHBIX JeTaIeh?
98 | JKeneso u ero cruiaBsl M P P yry
Kaknm 00pa3oM MOXHO OCYIIECTBUThH OTOEIMBaHUE?
MOHO Jin TIepepadaThIBaTh KOBKHI YyT'YH METOJAMH XOJIOJHOTO U FOPSYEro yAapHOro
99 | Kene3o u ero cruiaBsl pep o yry P ynap
JneOopMHUPOBaHUS?
100 | Keneso u ero ciiaBel | Kakue uyryHbl 0051a1a10T HAWITyYIIUMU JIMTEHHBIMU CBOMCTBAMU?
Kakue MoguduKanum IMeeT YUCTOE KeJIe30 U B KAKUX TEeMIIePATYPHBIX HHTEPBAIaX OHU
101 | Keneso u ero crjiaBbl . ?d) patyp p
YCTOHYUBBI’
Yo Ha3biBaeTcs PeppuTOM, ayCTEHUTOM, IleMeHTuTOM? JlaiiTe kpaTkyro
102 | JKeme3o u ero CruiaBbl (bepp -8y -1 A patKy
XapaKTEPUCTUKY ITUX (a3.
103 | XKeneso u ero ciaBel | Kak pa3nuuarorcst o CTPYKTYpe CTalId M YyTyHBI?
104 | Xeneso u ero crutaBel | Kakue ObiBatoT uyryssi? UeM oTingaercsi OSblil 4yryH OT Ceporo?
105 | XKeneso u ero cimaBel | Kak mony4ator koBkuii uyryH? Ero ctpoeHue, CBOWCTBa 1 Ha3HAYCHUE.
106 | XKeneso u ero ciiaBel | Kak mosyuaroT Beicokonpo4nbiid uyryH? Ero ctpoenue, cBoicTBa M Ha3HaUCHHE.
107 | Xenes3o u ero criaBel | B ueM cocTOSAT 001IHe 3aKOHOMEPHOCTH 00pa30BaHUsl AyCTCHUTA [TPH HarpeBe?
108 | Keneso u ero ciiaBel | Uto Ha3bIBaeTCsl EpErpeBOM M Mepeskorom?
KakoBBI 0cOOEHHOCTH MTpEeBpaIIECHH ITEPEOXITAKIACHHOTO ayCTCHHUTA TP HEMPEPEIBHOM
109 | XKeneso u ero crjiaBbl peppatit p A y P pep
OXJIaXKIeHHH?
KakoBbI 0COOCHHOCTH paciaja ayCTCHUTa BO BCEX TEMIIEPATyPHBIX 30HAX:
110 | Xene3o u ero crjiaBel p Y . patyp .
TG Y3MOHHOTO, TPOMEKYTOUHOTO (OEHHUTHOTO), 6e3/11( (HYy3MNOHHOTO NPEBpaIICHUN?
Kak BIHMSIOT JeTUpyOmIne 3JI1€MEHTH Ha IOJ0KEeHNE KPUTHIECKUX Todek Al, A3, Ha
111 | Kene3o u ero CIuIaBbl o
MapTEHCUTHBIC TOYKH, YCTOWIMBOCTD MTEPEOXITAXKIACHHOTO ayCTeHUTa?
Jledopmamus 1 VcnpITaHUSM Ha PacTSHKEHHUE: 1BA OMHAKOBBIX 00pasiia U3 OHOr0 MaTepHana,
112 p OTJIMYAIOIINXCS COCTOSIHUEM ITOBEPXHOCTH: TiIaKas u miepoxoBaras. Kakoil u3 Hux
PEKPUCTATITU3AITHS
MpoOYHEe
ehopmanus u .
113 Hegopman BriBeguTe pasmMepHOCTh Y€IbHON MPOYHOCTH MATEPHATIOB.
PEKPUCTATITH3AITHS
114 Jedopmanus u Brl mogbupaete Marepuai [uis y3iia TpeHus. [Ipu KaKuX yCIOBHSAX PabOTHI
PEeKpUCTAIUTA3AINS 11€JIECO00Pa3HO MPOBOANTE MCIIBITAHKS: IIPH CAMBIX KECTKUAX WA YMEPEHHBIX?
115 Jedbopmanus u Psig neraneit moJrynpoBOJIHUKOBOTO YCTPOMCTBA BHITIONHEH U3 AUAJIEKTPUKOB. [ToBauser
PEKPUCTATITH3AITHS JIM UIX DJIGKTpUYecKas MoJsipu3alys Ha paboTocrnocoOHOCTh ycTpoiicTBa?
116 Jedopmanus u MOKHO JIi H3TOTOBUTH ITOCTOSIHHBIC MAarHUTHI U3 JUJICKTPHUKOB; TOIYIIPOBOIHUKOB;
PEKpUCTAIIIN3ALUS ITPOBOJTHUKOB?
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Hedopmanust u

Pa6oTocrocoOHOCTh KaKUX L[eTaﬂeﬁ 1 y3JI0B MallluH B HanOOJIbIIEH MEpEC 3aBUCUT OT

117 peKpHUCTAIIIN3ALHS TEMJIOBBIX XapaKTEPUCTUK MaTEPHAIOB?

118 Hedopmanust u C MOMOIIBIO KAKHUX XapaKTEPUCTUK MOKHO OLICHUTH KOPPO3HOHHOE TIOBPEXKICHHUE
PEKPUCTAIUIA3AINS MaTepuaioB?

119 Jlepopmaruus u [lepeuncanre maccUBHBIE METOIBI HEPA3PYIIAIOMIETO KOHTPOIIS.
peKpHUCTAIUIN3AINS

120 Jlepopmartus u KakoBa ¢u3nueckast CymHOCTb SIBICHUS «CBEPXIIPOBOJANMOCTEY METAJUIOB?
peKpHUCTAIIN3AINS

121 Jlepopmartus u KakoB MexaHI3M pa3pymIeHHsI METAJUIOB IO/ JCHCTBUEM MEXaHHIECKON Harpy3Kku?
pEeKpHCTAIUIN3AINS

122 Hedopmarust u MO>KHO 11 SIBIICHHE TEKCTYPHPOBAHHS OTHECTH K ITOJIOKHUTEIIFHBIM CBOHCTBAM
PEKPUCTAIUIA3AINS METaJUIOB?

123 Hedopmarust u Omnpenensiercst 11 KOHCTPYKIMOHHAS POYHOCTh METAIIIOB KAaKMM-JIHOO0 OJTHUM
peKpHUCTAIIN3AINS MEXaHWIECKUM CBOHCTBOM MJIM UX COYETAHUEM?

124 Jlepopmartus u Kakoit Bun neopmaru HeoOpaTuM — yIpyTast WIH IDIacTHIecKas?
peKpHUCTAIIN3AIHS

195 Hedopmarust u K xakoMy BuIy HCTIBITAaHHI OTHOCSATCS HCTIBITAHUS HA TBEPJIOCTh — K CTATHYECKHM,
peKpHUCTAIUIN3AIHS JVUHAMHIECKUM?

126 Jleopmari u UYem oTnmyaroTcs [eeKThl KpUCTAIIMIECKOW CTPYKTYpPBI MaTepuaa OT Op U TPeIuH?
peKpHUCTAIUIN3AIHS

197 Hedopmarust u Jnst KaknX y3710B MAIIMH — HETIOJBIDKHBIX MIIM TOABM)KHBIX — OIICHKA
PeKpHUCTAIUIN3AIHS N3HOCOCTOMKOCTH Oosee BakHA?

128 Hedopmarust u MO>KHO JI1 OLICHUTB YCTAJIOCTHYIO JAOJTOBEYHOCTH NIPH CTATHIECKUX MEXAHUUECKUX
peKpHUCTaIIIN3AIMS UCITIBITAaHUAX?

129 Hedopmarust u Korzma npouyrHocTh MaTeprasia BbIIIE — IPH HOJIHOM OTCYTCTBHHU IE(EKTOB
peKpHUCTaIIIN3AIMS KPHUCTAJUIMYECKON CTPYKTYPBI HJIM IPH UX OYECHBb BHICOKOHN MJIOTHOCTH?

130 Hedopmanust u CHKaeTCsl WM BO3pacTaeT IUIOTHOCTh DHEPIHH, aKKyMYJIMPOBaHHOI MaTepralioM MpH
PEeKpUCTAIUIM3AIUS HakJjemne?

131 Hedopmanust u MoskeT 11 IpoTeKaTh MPOLECC PEKPUCTAIUIM3ALIUY B METaJlIe C UIeaIbHON
pEKpUCTAIIIU3ALIN KPUCTAJTHYECKOHN CTPYKTYpOit?

132 Hedopmanust u CHIKaeTCst WM BO3pacTaeT IIOTHOCTh Ae()EKTOB B HAKJICIIAHHOM METaJlIe PU
PEKPUCTAIUIN3AIUS Harpese?

133 Jedopmanus u Korza u3mensiercst pa3mep 3epeH B MeTaJule — IPU BO3BPATE WIIU MPH
PEKPUCTAIUIN3AIUS PpEeKpHUCTAIUTM3ALIUHU?

134 Jedopmanus u Korna meraiu Oynet nehopMupoBaThCst jierdye — IPpH TEMIEpaType BhIIIE UK HIKE
PEKPUCTAIUIN3AIUS HOPOTa PEKPUCTATITU3AIIH?

135 Hledopmars Ykaxure pasHUIly MEKIY YIPYTro# U IIIACTHISCKON e opMarusiMu.
PEKPUCTAIUIN3AIUS

136 Jedopmanus u Kaknumu nyTsiMu ocylecTsisieTcs miactuueckas aedopmaius? Oxapakrepusyie
PEKPUCTAIUIN3AIUS IUIOCKOCTH W HAaIpaBJICHNs! CKOJIbKeHHs. UTo Ha3bIBaeTCsl TBOWHUKOBAHUEM?

137 Hedbopmarnus u KakoB MexaHu3M miactuueckoit nepopmaiun? OObACHUTE, TIOYEMY TUCIOKAIUU
PEeKpUCTAIUIN3AIUS 00JIeryaroT CABUT B KPUCTAUITMYECKOHN pereTke?

138 Hlehopmarus n [Moyemy anst NBHKESHUS JUCIOKAIMH HEOOXO0MMBI 3HAYUTEIIbHBIE YCUIIUS?
peKpHUCTAIUIN3AIHS

139 HAedopmanms u Kak nucnokannu B3anMOACHCTBYIOT MEKIY cO00¥?
peKpHUCTAIUIN3AIHS

140 Jedopmarust u Kak pucnokarnuy B3auMOJICHCTBYIOT € IPENATCTBUSIMU M IOCTOPOHHUMH BKITIOUEHHAMU?
peKpHUCTAIUIN3AIHS [Toyemy rpaHuUIbI 3€peH SBILSIFOTCS IMTPENSITCTBUEM JUIs IBU)KEHHS IUCIIOKAINNA?

141 Jedopmarust u Kak u3meHstoTest cBoiicTBa MeTaiia NpH IiacTHaeckon repopmanun? Kakosb
peKpHUCTAIUIN3AIHS IIPUYMHBI YIIPOYHEHHsI METAJUIOB B IIpOlEcCce IUIACTHYECKON eopmaryn?

142 Jedopmarust u Kak u3meHseTcsi aTOMHO-KPHCTAJUINYECKOE CTPOCHUE, MAKPO- U MUKPOCTPYKTYpa IpH
peKpHUCTAIUIN3AIHS nedopmanun?

143 Jlepopmartus u Uro Ha3bIBaeTCs TEKCTypoid aedopmarm?
peKpHUCTAIUIN3AIHS

144 Jedopmanust u Uro Ha3bIBaeTCs OTABIXOM, HOIMIOHU3ALUEN U pekpucTamu3anueii? Kak n3MeHstorcs
peKpHUCTAIUIN3AIHS CBOMCTBa HAKJIENAHHBIX METAJUIOB ITPH 3TUX Ipolreccax?

145 Jlegopmaryi u Uro Ha3bIBaeTCs peKpUCTAIUIN3alMOHHBIM oTxkurom? Ero 3amaun.
peKpHUCTAIUIN3AIHS

146 Hedopmanust n Kak m3meHsroTcest BO BpeMs pEKpUCTALIM3alMH TUIOTHOCTD AUCIIOKALUH U TOHKAs
peKpHUCTAIUIN3AIHS CTPYKTYpa METAJUIOB U CIUIaBOB?

147 Hedopmarust u Ot kakux (akTOPOB 3aBHCHUT BEJIMUMHA 3€pHA XOJIOHOIC)OPMUPOBAHHOTO METAIIIA
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PCKpUCTAJIIN3aAl A

TIOCJIC PCKPUCTAIIU3ALNUOHHOT'O oTxura?

148

Hedopmarust u
PEKPUCTAILTH3ALIHSI

Yro Ha3wIBaeTCs ropsiucii nepopmarnueii?

149

OCHOBBI TEXHOJIOTHU
TEPMHUUYECKOU U
XUMHUKO-TEPMHUUECKON
00paboTKHN cTaH

HazoBure TexHOonOTHYeCcKHe (HaKTOPHI, KOTOPBIE BIUAIOT HA MPOIIECC TEPMOOOPaOOTKH.

150

OCHOBBI TEXHOJIOTHH
TEPMUYECKOU U
XUMHUKO-TEPMHUUECKON
00paboTKH cTann

Kakoii Buz TepM0o00pabOTKN — OTKUT WK 3aKajKa — TapaHTupyer Ooiee
PaBHOBECHOE COCTOSTHHE CTaJIN?

151

OCHOBBI TEXHOJIOTHH
TEPMUUECKOU U
XHUMHUKO-TEPMUICCKOI
00paboTKHU cTanu

Kakas cTans mMeeT 00nbIIuil pa3Mep 3epHa — C 3epHUCTOCTHIO 5 wmu 10 6ammos?

152

OCHOBBI TEXHOJIOTHU
TEPMHUUYECKOU U
XUMHUKO-TEPMHUUYECKON
00paboTKHU CcTan

[Tpu Kakoi CTpyKType CTaIM €€ NPOYHOCTH BBIIIE — IPH KPYIHO3EPHUCTOM Win
MEJKO3EPHUCTON?

153

OCHOBBI TEXHOJIOTHU
TEpPMHUUYECKOU U
XUMHUKO-TEPMHUUYECKON
00paboTKH cTan

MO’KHO JIM IPUMEHSIT CTATbHOE U3/ICIHE CPa3y MOCIe ero 3aKaiKku?

154

OCHOBBI TEXHOJIOTHH
TEPMUUECKOU U
XMMHUKO-TEPMHUUECKOH
00paboTKHU cTann

Kaxoe n3nenmne M0OXXHO 3aKalluTh — U3 CTalU ¢ cogepxkanueM yraepoaa 0,1 wnum 0,5 %?
IHouemy?

155

OCHOBBI TEXHOJIOTHH
TEPMUUECKON U
XMMHUKO-TEPMHUIECKOH
00paboTKHU cTaNH

Kakne nerupyromue 31eMeHTHI yIIPOUHSIOT CTalb CHIIbHEE — T€, KOTOphIe 00pa3yloT
KapOH/IbI HIIK TBEPABIE PACTBOPHI C yIIIEpOIOM?

156

OCHOBBI TEXHOJIOTUU
TEePMHUUYECKON U
XUMHUKO-TEPMHUUYECKON
00paboTku cTanu

YcTpansercs Iu IpH OT)KUTE JIUKBAIUS IpUMecen?

157

OCHOBBI TEXHOJIOTUU
TEepPMHUUYECKON U
XUMHUKO-TEPMHUUYECKON
00paboTku cTanu

MO>KHO JIi HOPMaJIM3alHUIo CTajled MPUMEHSITh BMECTO 3aKaTKHU?

158

OCHOBBI TEXHOJIOTUU
TEePMHUUYECKON U
XAMHKO-TEPMHAYIECKOH
00paboTKH cTann

Kaxkas 3akanounas cpea — BoJia MIIM Macyio — o0ecrneunBaeT 6051ee BEICOKYIO
CKOPOCTb OXJIAXICHUS U3eITUsI?

159

OCHOBBI TEXHOJIOTHH
TEPMUYECKOU U
XMMHUKO-TEPMHUECKOH
00paboTKHU cTann

I[J'I?I KaKnXx I/IBZ[GJ'II/Iﬁ OoJlee BaKkHA MMPpOKaAJINBACMOCTb — JJIA z[eTaneﬁ
ITapUKOMOAINITHUKA WX AJI1 CTAJIbHBIX 6011TOB?

160

OCHOBBI TEXHOJIOTHH
TEPMUUECKON U
XUMHUKO-TEPMHUYECKON
00paboTKu cTamu

Kakoii Buz 0TIycKa — BBICOKHM, CPETHUH WIIH HU3KUH — 00eCrieYuBacT MOBEIICHIE
npeaena yupyrocTy ctanu?

161

OCHOBBI TEXHOJIOTUN
TEPMHUUYECKON U
XUMHUKO-TEPMHUYECKON
00paboTKu cTamu

MosxHO T HNCKYCCTBCHHOC CTApCHUEC CYUTATh BUIOM OTHyCKa?

162

OCHOBBI TEXHOJIOTUN
TEPMHUUYECKON U
XUMHUKO-TEPMHUYECKON
00paboOTKHU cTaNH

B kaxux cinydasx Brl npuMeHny ObI MOBEPXHOCTHYIO 3aKaJIKy CTAIBHBIX feTaneil TBU
— B €IMHUYHOM HJIK MacCOBOM IIPON3BOJCTBE?

163

OCHOBBI TEXHOJIOTHH
TEPMHUYECKOH U
XMMHUKO-TEPMUYECKON

[poucxonaT mu pa3oBbie NPEBPALICHUS B IOBSPXHOCTHOM CJIOC CTAIIU TIPH €
eMeHTanuu?
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00paboTKH cTanu

OCHOBBI TEXHOJIOTUU
TEPMHUUYECKOU U

Ilocne xakoro Buaa XI/IMHKO-TepMquCKOﬁ o6pa60T1<1/1 CTaJIi — LNCMCHTAllU UJIN

164 XMMHUKO-TEPMHYECKOH | a30THPOBAHUS — BBIIIE H3HOCOCTONKOCTD TIOBEPXHOCTHOTO CIIOSA?
00paboTKH cTann
OCHOBBI TEXHOJIOTHH
165 TEPMUUECKOU U Kakoii BuI XUMHKO-TepMUYECKOM 00padOTKU CTaTH — IIHaHUPOBAHHUE WIIH IIEMEHTAINS
XMMHUKO-TEPMHUUYECKON | — BBINOJIHIETCS Ipu 0oJee HU3KOH Temieparype?
00paboTKHN cTann
OCHOBBI TEXHOJIOTHH
166 TEPMITICCKOM M | yyent orpaetcs TG PY3MOHHOE XPOMHUPOBAHUE OT TaJIbBAHHYECKOTO?
XMMHUKO-TEPMHUYECKOH
00paboTKHU cTann
OCHOBBI TEXHOJIOTHH
167 TEPMHUUECKOH 1 Kakoii Buz 00Iy4eHHs NPUMEHSIOT JJIsl pa30TrpeBa MOBEPXHOCTH CTAIBHOTO U3AEIIHS
XMMHUKO-TEPMHUUYECKON | IPU XUMUKO-TEPMHYECKOH 00paboTKe — PEHTIC€HOBCKOE WIIH JIa3epHOE M3ITydeHue?
00paboTKHU cTanu
OCHOBBI TEXHOJIOTHH
168 TCPMITRCCKOM My pmstror JIETUPYIOIIUE 3JIEMEHTHI Ha MPOKAINBAEMOCTh CTaIN?
XMMHUKO-TEPMHUUECKOMH
00paboTKHU CcTaH
OCHOBBI TEXHOJIOTHH
169 TEPMHUUYECKOI 1 § JaiiTe onpeneneHne OCHOBHBIX ONEPALi TEPMUIECKOH 00pabOTKH: OTXKUTA,
XMMHUKO-TEPMUYECKOH | HOPMAJIM3AINH, 3aKAJIKH.
00paboTKHU cTann
OCHOBBI TEXHOJIOTHH
170 TEPMITICCKOR I ] yapepe CYIIECTBYIOT Pa3HOBUAHOCTH OT)KUTA M AJISl YETO OHU HPUMEHSIOTCS?
XMMHUKO-TEPMHUIECKOH
00paboTKHU cTaNH
OCHOBBI TEXHOJIOTHH
171 TEPMITICCKOM I | g kite c110cOBBI 3aKaIKH BbI 3HAETE H B KAKUX ClIydasix OHM IPUMEHSIOTCA?
XMMHUKO-TEPMHUUECKOH
00paboTku cTanu
OCHOBBI TEXHOJIOTHH
TEePMHUUYECKON U
172 . | OT yero 3aBUCUT NMPOKATMBAEMOCTb CTAJH U KAaKOBO €€ TEXHOJIOTHYECKOE 3HaYeHUE?
XMMHUKO-TEPMHUUECKOH
00paboTku cTanu
OCHOBBI TEXHOJIOTHH
173 TEPMHUYECKOH U Uro Ha3pIBaeTcs OTHycKoM cTann? Kakue 3amaun OTIycka, TEXHOJIOTHS IPOBEICHNSA?
XUMHUKO-TepMuueckoi | Kakne cTpyKTypHbIE H3MEHEHHS IIPOUCXOAAT MPH OTIyCKe? YKaXUTE BUABI OTITYCKA.
00paboTKH cTann
JlernpoBaHHBIE CTAIN .
174 KakoBBI MPUHITUITEI MAPKUPOBKH CcTaICH?
¥ CILIaBBHI
JlernpoBaHHBIE CTAJIN .
175 Kakne coBpeMeHHBIE TEXHOJIOTHH TTOJy4YeHUs cTajel Bol 3HaeTe?
¥ CILIaBBI
176 JlerupoBannsie cranu | Ilouemy cranu mapok AC11, AC12HX, AC40 na3piBatoT aBToMaTHbIMU? Kakoi HHAEKC
¥ CIUIaBBI B MapKe yKa3bIBaeT HA TEXHOJIOTHIO M3TOTOBJICHUS AeTasei?
177 JlernpoBanssle ctann | [ToueMy ycTOHYHMBOCTD CTAIM K BO3JEHCTBHIO KOPPO3HOHHBIX CPEJl MOBBILIACTCS MTPH
¥ CILIaBBI BBE/ICHHH B COCTAB JIETHPYIOIINX 3JIEMEHTOB?
178 JlernpoBannsle cranu | Kakue nerupyrommue sneMeHTs Bl ObI BBIOpay AJ1s TOJy4eHHsI KOPPO3HOHHO-CTOMKHIX
U CILIABbI cTaneit?
179 JlernpoBanssle ctanu | Kakue mokaszarenu cranei H3MEHSIOTCS B JIy4LIYIO CTOPOHY B IIpoliecce 00padoTKH,
Y CILIaBBI Ha3BaHHOW TEPMHUUYECKHUM YIydIIeHHEeM?
180 JlernpoBanssle cranu | [Touemy 3 peKTUBHBIMU CpelaMHt st TEPMOOOPabOTKH cTallel SBISIOTCS COKMXKCHHBIE
Y CILIaBBI rasbl?
JlernpoBaHHBIE CTaIN N .
181 A CILIABEL Uro HE0OXO0MMO MPEANPHHATH IS TOBBIIIEHUS] H3HOCOCTOMKOCTH CTAIBHBIX JeTaei?
182 JlernpoBanssle cranu | [Touemy B nporiecce TepMo0OpaObOTKH M3MEHSIFOTCS pa3Mephl CTaJbHBIX JeTalel 1 OHU
1 CTIJIaBBI MOTYT Pa3pyUIATHCS?
JlerupoBaHnHble cTanu o
183 A CILIABEL KakoBsI kputepun BeIOOpa cTasieil i N3rOTOBJICHHS PEXYIIETo HHCTpyMeHTa?
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.HCFI/II)OBaHHI)IC cTrajii

KaKOB, 1o BameMy MHCHHIO, MEXaHU3M U3HAIIUBAHUA PEKYIIUX KPOMOK HHCTPYMCHTA

184
1 CILIaBbI JUIst 00pabOTKH METaJIOB, CILIABOB?
185 JlerupoBannsie cranu | Kak B Mapke OBICTPOpPEXKYIIEH CTaTH yKa3bIBAIOT COACPIKAHUC JICTUP YEOIIUX
1 CTUIaBbI 2JIEMEHTOB?
186 JlerupoBannsbie cTanu | Kakoll JIErHpyOUIHIA SIEMEHT MPUAACT BRICOKYIO H3HOCOCTOUKOCTE OBICTPOPEIKYIITUM
1 CTUIaBbI cTaysM?
187 JlerupoBannsie ctanmu | Ilogemy menecoobpa3zHa MHOTOCTaINHAS, @ HE OJHOCTAUITHAS TEPMIIECKas
1 CIIJIaBHI 00paboTKa peXyIIero HHCTpyMeHTa?
188 JlerupoBannsie ctanmu | Kakum 00pa3oM 3aMeUISIOT MPOLIECCH CTApPEHUs CTaJeH, HCTIOIb3yEeMBIX IS
1 CTUIaBbI M3TOTOBIICHHUS N3MEPUTEIFHOTO HHCTPYMEHTa?
189 JlerupoBannbie ctanmu | MOHO JIH H3TOTaBIMBATh H3MEPUTEIBHBI HHCTPYMEHT BEICOKOH TOYHOCTH U3 CILIaBOB
1 CTUIaBbI Ha OCHOBE MEJIH, AJTFOMUHMSI, THTaHA?
190 JlerupoBannsie ctanmu | CiemyeT M IPOBOAUTH TEPMHUUECKYIO 00pabOTKy MaTPHII IS IITAMIIOB TOPSYETO
1 CTUIaBbI JneOpMHUPOBaHUS 110 BCEMY CEYCHUIO MATPHIIBI?
191 JlerupoBannsie ctanu | [loueMy TspKeno Harpy»XKeHHBI HHCTPYMEHT M3TOTABIMBAIOT U3 CTAJICH C TIOBBIIICHHBIM
1 CIIJIaBHI coJiepKaHneM Bonbppama?
JlerupoBaHHbIE CTaNN
192 Kak knmaccuuiupyrorces nerupoBaHHbIC CTAH?
1 CIUIaBbI
JlerupoBaHHEIE cTamN
193 Kak BIHArOT JeTUpyroIue 3JIeMEHTH Ha POKAINBAEMOCTh CTaIN?
Y CIUIaBbI
194 Lernpie metaimel 1 | CyIIECTBYIOT JIM MPUHIMITAATBHBIC OTIHYHS Y CIUIABOB, TOTyYSHHBIX JIUTHEM U
CIUIaBBI METOJJAMH TOPOIIKOBOH METAJUTYPTHH?
IIBeTHBIC METALTBI K
195 - Bo3MoxHO 1M MEXaHIMYECKOE U3MENbYCHNE TBEPABIX TEJ 10 aTOMAapHOTO YPOBHS?
196 Lernsie metaimel 1 | Kakum mMeTonom, mo Bamemy MHEHHIO, MOKHO TIOTYYIHTE TIOPOIIKH METAJUIOB C
CITIaBBI MUHUMAJIbHBIMH pa3MepaMy YacTHIl?
197 I{BeTHbIC MeTa/UTBI U | MOYKHO JIM HCKITIOYHTH OINEPAIIUIO CTICKAHUS U3 TEXHOJOTHUCCKOTO MUKJIA MOJYICHUS
CITIaBBI U3JICJTUH U3 TOPOITKOOOPA3HBIX METAJUIMICCKUX MAaTEPUAIOB?
LIBeTHBIC METAIIBI U
198 CILIABEL Kakum MeTo0M mostydaroT JUIMHHOMEPHBIE U3/IEHs U3 TIOPOIIKOBBIX MaTepruaioB?
199 I{BeTHbIc MeTa/Ubl 1 | KakoBbI OCHOBHBIC MPEHMYIIECTBA KOMITO3UI[HOHHBIX MATEPHAJIOB, MOJYICHHBIX
CITIaBBI METOIOM MOPOIIKOBON METAJLIYPTHH, [0 CPABHEHHIO C JINTheM?
LIlBeTHBIC METAIITBI U
200 - Ha3zoBute xapakTepHbie 00JaCTH MPUMEHEHHS CIICUCHHBIX MATCPHAJIOB.
201 I{seTHbic MeTayutbl 1 | Kak Bbl olieHHBaeTe MEPCIIEKTUBBI Pa3BUTHS TIOPOIIKOBOW METAJUTYPIUU B
CITIaBBI MAaIIHHOCTPOCHUU?
LIlBeTHBIC METAIITBI U
202 CILIABEL HazoBure npupoiHbie HCTOYHUKHU CHIPBS IS TIOTYYEHUS AIFOMUHHUSA.
203 I{seTHbIc MeTayutbl 1 | [louemy 3aBOJIBI O BBIMJIABKE ATFOMHHHUS PACIIOI0KEHBI B YHEPTOHACHIIIICHHBIX
CIUIaBBI paiionax?
L{BeTHBIE METAIIIBI U . o o
204 B yem mpudmHa BEICOKOH KOPPO3HOHHON CTOMKOCTH aTFOMHHUSA?
CITIaBBI
LlBeTHBIC METAIITBI U
205 Kakumu MeTo1aMM MOBBINIAIOT MJIACTHYHOCTD aJTFOMUHUS?
CIUIaBBI
L[{BeTHBIE METAIIIBI U . .
206 CILIABEL KakoBbI MeXaHU3MBI YIIPOYHEHUS CIUTABOB ATFOMUHHS TEPMUIECKOH 00paboTKO#?
IIBeTHBIC METAIBI K N
207 i [MoueMy CHITyMHHBI OTIHYAOTCS XOPOIIUMH JTUTHEBEIMHA CBOWCTBAMHU?
208 Lernbie metaiuiel 1 | [ToueMy anmroMUHUEBBIC aHTU(PPUKITUOHHBIC CILIABHI IIPEAMOYTHTEIBHEE HCIIOIH30BATh B
CILIaBBI BHJI€ TOKPBITHIA?
209 Lsernpie Metaiuiel 1 | [loueMy CIUIaBBI MEIM C IMHKOM UMEIOT 00Jiee BEICOKUE MEXaHUYECKUE
CIUIaBBI TEXHOJIOTHYECKUE CBOICTBA MO CPABHEHHIO C MCXOHON MeJIbI0?
IIBeTHBIC METAIBI K N
210 HasoBute Hanboinee pacpocTpaHeHHbIE MAPKH JIaTyHEH.
CIUIaBBI
211 Leernbie metaiuiel 1 | [ToueMy JaTyHH ¥ OpOH3BI HEKOTOPBIX MAapOK XapaKTEPH3YIOTCS BRICOKOH
CIUIaBBI HM3HOCOCTOMKOCTBIO ¥ HU3KUM KO3(p(PHIIUCHTOM TpeHUs?
212 lBernpie Metaiuiel 1 | Ho kakoii mpuYHHE CIIAaBBI HA OCHOBE MEHM OTPaHUYCHHO MCIIONB3YIOT B KAYECTBE
CIUIaBBI ITPOBOTHUKOBEIX MaTepPHajIoOB?
IIBeTHBIC METAIBI K
213 CIUIABEL Kak M0>xHO TTOBBICHTH 00pa0aThIBAEMOCTh MEIIU PEXKYIIIAM HHCTPYMEHTOM?
214 | lisernsle Metaybl 1 | Kakue mapku 6pon3 Bam usBecTHbI?

Bepcus: AAAAAAB38eA Koa: 000133841




CIIJIaBblL

LIBGTHLIC METaJlJIbl 1

215 KaxoB npuHIUI MapKUPOBKU MEIHBIX CILIaBOB?
CILIaBbI
216 LiBeTHble MeTaiibl U | B uem mpuunHa Gosiee BBICOKOI O CPAaBHEHHMIO C XKEJIE30M TeMIIepaTyphl TUIaBICHUS
CILIaBbI TYTOIUIABKHX METAJIOB?
LIBeTHBIE METAIIBI U
217 CIIABEL Kakue TyromnaBkie MeTauIbl UCTIONB3YIOT ISl TOJTyYEeHUS IeTTEPOB?
LIBeTHBIE METAIIBI U . .
218 Kak cBoiicTBa THTaHa 3aBHCAT OT COACPKAHMS B HEM IIpUMeceit?
CIIaBBI
LIBeTHBIC METAIIIBI U . .
219 CIIABEL [Touemy B cocTaBe criIaBa MarHdil TepsieT CBOM MHPO(opHBIE CBOMCTBA?
220 IIBetnbie Metamuibl 1 | Kakue MeTo/bl NOBBILIEHNS KOPPO3UOHHON CTOMKOCTH MarHus U CIIJIaBOB HAa €0 OCHOBE
CIIaBBI BbI MoXxeTe mpeanoxnTs?
221 IIBetHble MeTasuel 1 | [Toyemy crmaBbl THIIA 6a06MTOB MUMEIOT BEICOKYIO H3HOCOCTOWKOCTH B COUETAHUH C
CIUTaBEI HU3KAM K03 OUITEHTOM TpEeHUS?
222 LBerHple MeTaiDIbl 1 | B ueM mprymHa NOBBIMICHISI K3HOCOCTOMKOCTH 0a00MTOBBIX BKJIAABIIICH IPH
CIIaBBI YMEHBIICHUH WX TONIINHBI?
L[BeTHBIC METAIUIBI
223 CIIABEL KakoBbI OCHOBHBIE IOCTOMHCTBA OEPHILTHS KaK KOHCTPYKIIMOHHOTO MaTepuana?

3amaHus A CaMOCTOSITENIbHON paboThl 00YYarOIIMXCS:

Ne .
uln Paznen aucuunInHbI 3aganus 1JIs1 CAMOCTOSATEJILHOMH padoThl
Haueprtute auarpaMmy »keje30-yriepos B 000X BapHaHTaX: jKeJle30-LEMEHTHT U
1 J’Kene3o u ero cruiaBbl P smarp y YHIepolt P !
xene3o-rpapur. PaccraBeTe (paspl, HaXomsAmHecss B paBHOBECHH B Pa3HBIX 00IACTSIX.
Kaxwue da3oBbie IpeBpallleHHH IPOUCXOIAT MPU MEJICHHOM OXJIaKICHHMH (Harpese
2 J’Kene3o u ero cruiaBbl u peBpaill P A P A A o (narpece)
CIUIaBOB CHUCTEMBI XKele30-1IeMeHTHUT, coaepxkamux 0.3; 0.8; 1.2; 3.0; 5.0% yraepoga?
5. ®OH/I OHEHOYHBLIX CPEJCTB AJIs1 TPOBEAEHUSA TPOMEXYTOUYHOU

ATTECTAIMHU OBYYAIOIIIUXCSA IO JUCHHUIITIMHE

Omnucanue HOKEB&TGJ'ICIZ, KpUTCPUHU OLCHHUBAHUA KOMHGTGHHI/Iﬁ 1 OIIMCaHUC IIKAJI OLICHHUBAHUA

OCYILLIECTBISIOTCS B COOTBETCTBUM ¢ IlonokeHueM o OalsIbHO-PEUTUHIOBOM CHUCTEME OLICHKH
pe3ynbraTtoB oOyueHus: cryneHToB no aucuuruimHe (Ilpukas Ned2 ot 04.04.2014 «O0 yTBepkaeHUU
I0JIOKEHUS «PEUTHHT IO UCLUILIUHEY).

Jlis OlleHMBaHUS MHTETPUPOBAHHBIX U MPAKTUKO-OPHEHTUPOBAHHBIX 3a/laHUIl 00ydaromuxcs

UCHOJB3YIOTCS cieaytomue kpurepun no 100-0amibHON mikane:

1.

~on

dopMynHpOBaHKE MPEACTABICHHON HHGOPMAIINH B BUE MPOOIEMBL;

[Ipennoxenue cocoba peneHust MpooJIeMbl;

ObocHoBaHMe crioco0a perieHus: NpoOIeMsl;

. I[CMOHCTpaL[I/IH criocoba peaicHu-d Hp06J'ICMBI.

OLICHI/IBE[HI/IC OCYHICCTBIIACTCA 1O CJ'IC,Z[y}OU.[Cﬁ mIKaJc:

100-6anpHas mIKana PesynbraT ocBOCHUS
MeHee 40 KpuTtepuii He cpopmupoBan
41-70 Kputepuii 4eTKO HE BbIpaXKeH
71-100 Kpurepuii BepakeH 4eTKO

JInst oueHMBaHUS CUTYallMOHHBIX 3aJIaHUI UCIIOIB3YETCS CIIeAYIOIIas IKaa:

100-0ayutbHAs HIKaIa

Pe3ynbTaT ocBOCHMS
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menee 30

00yyaroImuicst He MOXeT c(hOPMYIHPOBATH

npobiieMy, MPeICTaBICHHYIO B 3aJaHUU

31-50

oOy4aromuicst GopMynupyeT IMOCTaBICHHYIO
3agady, y Hero cpopMupoBaHbl
HU30JIMPOBAHHBIC 3HAHUA U YMCHUSA, OAHAKO
OTCYTCTBYIOT MHTETPHPOBAHHBIE TIOHATUS U
HaBBIKH, B PE3yJIbTATE YETrO JOMYIICHBI

OIINOKHY B pPEeIICHUN U 3aJaHHUEC HC BBIITOJIHCHO

51-80

3aJjaHKe BBIIOJIIHEHO, 00yJaOIHiACs
IIPUMEHSET 3HaHUA Ul PEILICHUS
IIOCTaBJIEHHOW IPOOJIeMBbI, OTHAKO HE
c(OpMHPOBAHBI KOMIIETECHITUH, BCIICICTBHE
4ero 00y4arouiicst UCIIbITHIBAET 3aTPYAHEHUS

B ICMOHCTpAlIuH crmoco0oB PCUICHUA 3a/la1U

81-100

3a/IaHK€ BBIIOJIHEHO KaK B TEOPETUYECKOM,
TaK ¥ B MPAKTHYECKOM TIJIaHE, 00yJaroInnCs
JIETKO AEMOHCTPUPYET CBOK KOMIIETEHTHOCTb

110 JaHHOMY BOIIPOCY

@DOHIBI OTICHOYHBIX CPEJICTB, TTO3BOJISIOIINE OIICHUTh PE3YIbTAThl 00yUEHUSs, BKIIOYAIOT B CEOSI:

"  BOIIPOCHI K HpOMeHQYTOqHOﬁ aTTCCTalllH.

[lepeyerr KOMMIETEHIMHN U ATAMbl UX (POPMHUPOBAHUS PUBEICHBI B CIIEAYIONIEH TaOIHIIE:
HIngp Komnerenuus Jranbl GOPpMUPOBAHNUS KOMIIETEHIUHN
I1K-9 CrnocoOHOCTE  ONpPENENSTh HOMEHKIATYPY Jlexuun:

apamMeTpoB NPOAYKLUU U TEXHOJOTHYECKUX
MIPOLIECCOB €€ M3TOTOBJIECHUS, MOIEKAIINAX
KOHTPOJIIO M HW3MEPEHMIO, YCTaHaBJIMBAaTh
ONTUMAJIbHBIE HOPMBI TOYHOCTH NMPOAYKIUH,
U3MEpPEHUN M JOCTOBEPHOCTH KOHTPOJIS,
pa3pabaTbIBaTh JIOKAIBEHBIE TOBEPOYHEIC
CXEMBbl U BBIIOJHATH NIPOBEPKY U OTIAAKY
CUCTEM M CPEICTB  aBTOMATHU3ALMU
TEXHOJIOTUYECKUX IIPOLIECCOB, KOHTPOJI,
JUAarHOCTUKY, WCHBITAHUN,  YIIPaBJICHUSA
rpoLeccamy, KU3HEHHBIM LUKJIOM
IPOLYKIMM U €€ KayeCTBOM, a TaKXKe HX
PEeMOHT ¥ BBIOOp; OCBaWBaTh CPE/ACTBA
oOecrieueHnst aBTOMaTH3ALMH U YIIPABICHUS

1. Beenenue.

2. Crpyktypa MarepuanoB. OOmme cBeJeHHUS O
MeTaJulax.

3. Kpucrajumzamust MeTalIoB M CTPOEHHE
METaJUINYECKOTO CIIUTKA.

4. lnarpaMMBbl COCTOSHUS METAIIIMYECKHX CUCTEM.

5. Xenesoyramepomuctele cmiaBbl. [uarpamma
COCTOSIHMSI ~ CHCTEMBI  JKele30  —  YIJIepo..
VYrnepoauctele cranu. UyryH.

6. Mexanm3sM © OCOOCHHOCTH IIIACTHYECKOTO
nedopMupoBaHus. PexpucrannizannoHHble
HPOLECCHL.

7. Tepmuueckas oOpaboTka cTanm.

8. OcHOBHBIE BUABI TEPMUIECKON 00PAOOTKH CTaIIH.
9. I[ToBepXHOCTHOE YIIPOYHEHHE CTATIHHBIX U3ICITHI.
10. JlerupoBannsie cTanu u ciutaBbl. Knaccnpukaris
u MapKHPOBKa JIETUPOBAHHBIX cTaneil.
Kommo3uimoHHsle MaTeprasl.

11. LBerHpie Meramnsl u ciiaBel. [lopomikoBbie
Matepuansl CACel u CAllbl.
[IpakTUveckue 3aHATHS:

1. Wnanuuposanue
IJIOCKOCTEH U HaNpaBJICeHUH.
2. lnarpaMMbl COCTOSIHHSL.
3. U3yuenue auarpammel cocrosinus Fe-Fe3C.

4, Pa3zpaboTtka TEXHOJIOTHIECKON KapThl

KpHCTa/uIOrpaMuecKux
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TEepMHYECKOH 00paboTKy.

5. OmnpezenenHue MPOKATMBAEMOCTH 10 XUMUIECKOMY
COCTaBY CTaJIEH.

JlabopaTopHBIE PaOOTHI:

1. Makpo- W  MHKPOCTPYKTYPHBIH
METAUTHIECKUX CIIIIaBOB.

2. Kpucramnmsanus cojeid MeTaioB.

3. Tepmuueckast 00pab0TKa YIriIepOAUCTBIX CTaleH.

4. UcnbplTanue  MeETaJUIOB Ha  pacTsHKEHHE.
OmnpeneneHue  XapakTePUCTHK  MPOYHOCTH U
rtactuaHocTH B cootBetcTBHU ¢ 'OCT 1497-84.

5. Meroabl ompenelneHue TBEPAOCTH METAIIOB U
criaBoB. VcmblTaHus Ha TBepAocTh nmo Poksemy.
WcneiTanus Ha TBepaocTh o bpunento.

aHaJInu3

I1K-2 CnocoOHOCTh  BBIOMpATh  OCHOBHBIE M Jlexuum:
BCIIOMOTaTEJIbHbIE Marepuabl ms | 1- Benenne.
H3TOTORJICHHS w3 e, crioco6sr | 2- CTpykrypa MmatepmanoB. OOmme CBEICHHS O
peanM3aliM OCHOBHBIX TeXHOJOrH4yeckux | METAUIAX.
NPOLICCCOB, AHANMTHYECKAE W YUHCICHHbIC | 5  KPUCTANIH3AIMSA  METAIOB M CTPOCHHE
METOIBI npu paspaboTke Hx | METaJIMYECKOrO CIMTKA.
MATEMATHUECKIX Mojtenteii, MeTompr | 4 AMArpaMMBel COCTOSIHHS METAILTHYCCKUX CHCTEM.
CTAHJAPTHBIX HCIBITAHMIL [0 OIPENENEHHIO 5. JKenesoyrnepomguctele cmiaBbl.  Jlmarpamma
(PH3HKO-MEXaHIIECKHX CROMCTE i | COCTOAHUA ~ CHCTEMBI  JKEJI€30  —  YIJIEPOA.
TEXHONOTHYECKHX TTOKa3aTeseil MaTepuanos | ¥ VIEPOMCTbIE cTanu. YyryH.
¥ TOTOBBIX M3HeJuil, CTAHZAPTHBIE METO/BI 6. MexaausM ® OCOOCHHOCTH IUIACTHYECKOTO
MX  NPOEKTHPOBAHWA,  [POTPECCHBHBIE nedopMupOBaHHS. PexpucrannizanuoHHbIe
METO/IbI IKCILTyaTalluy U3eTHH HPOLECCEI.
7. Tepmudeckas 00paboTKa cTam.
8. OCHOBHBIE BHIBI TEPMHUYECKON 00paOOTKH CTaIH.
9. [loBepXHOCTHOE YIIPOYHEHHE CTANBbHBIX U3JIETHI.
10. JlernpoBaHHbIe cTanu U cruiaBbl. Kitaccuguxanust
u MapKUpOBKa JIETUPOBAHHBIX cTaneil.
Komno3uimoHHsIe MaTepransl.
11. IIBerHpie MeTamnsl W cIiaBel. [lopomnikoBbie
matepuansl CACs u CAllbl.
IIpakTuueckue 3aHsTU:
1. WNumnunposanue KpHCTaIorpadguaeckux
IJIOCKOCTEH U HAaIpaBJICHUH.
2. lnarpaMMBbl COCTOSIHUSL.
3. U3ydyenne nuarpamMmel cocrostaus Fe-Fe3C.
4. Pazpabotka TEXHOJIOTUYECKOU KapThl
TEpPMHUUYECKOI 00paboTKu.
5. OnpezerneHne IPOKATUBAEMOCTH M0 XUMUIECKOMY
COCTaBy CTajei.
JlaGoparopHbie paboTHI:
1. Makpo- ©u  MHKPOCTPYKTYPHBIH  aHaiIm3
METaJUINYECKHX CIUIaBOB.
2. Kpucrannusauus coiaei MeTaloB.
3. Tepmuueckast 00paboTKa YriIepoANCTHIX CTalleH.
4. UcnplTanue  MeTaJuIOB  HA  pPacTsHKEHHE.
OmnpeneneHne  XapakTEPUCTHK  MPOYHOCTH U
wiactuaHocTH B cootBercTBHU ¢ ['OCT 1497-84.
5. Mertoasl ompeneneHue TBEPAOCTH METAIOB H
CIUTaBOB. VcmbITaHWA Ha TBEPAOCTh 1O Poxsemty.
VcnprTanns Ha TBEpAOCTH 1O bpuHemmo.
OIIK-6 CIOCOGHOCTh  HCIIONB30BATh  OCHOBHBbIE | J1CKIH:
1. Beenenue.

IIOJIOKEHHUSI, 3aKOHBI 1 METOABI MEXaHUKH H
TEXHOJIOTHH B MO3HaBaTEIbHOM u
mpoECCHOHANBHON  NEATCNBHOCTH  JUIS
pelIeHNs TUITOBBIX 3aJ1a, TEXHOJIOTUIECKOTO

2. Crpykrypa MarepuamoB. OOmme CBeIeHHUS O
MeTauIax.

3.  Kpucramnuzanus
METAJUTMIECKOTO CIUTKA.

METAJIIOB u CTpOCHUC
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obecrieueHust, 00CITy>)KUBaHUS U T.I1.

4. JlnarpaMMbl COCTOSTHUSI METAUIMYECKUX CUCTEM.

5.  Kenezoyrnepogucteie  cruiaBel.  [{uarpamma
COCTOSIHASL ~ CHUCTEMBI  JKEIe30  —  YIJIEPOA.
Yraneponucteie ctanu. YyryH.

6. Mexaau3M ® OCOOCHHOCTH IUIACTHYECKOTO
nedopMupoBaHHs. Pexpucrannus3anuoHHbIe
MPOLIECCHI.

7. Tepmuueckasi 00OpaboTKa cTaim.

8. OcHOBHBIEC BU/IBI TEPMHYECKOH 00pabOTKHU CTalIH.
9. IloBepXHOCTHOE YIPOUHEHHE CTATIbHBIX U3AETIHH.
10. JlerupoBaHHbIe cTanu u ciutaBbl. Knaccugukarms
u MapKUpOBKa JIETUPOBAHHBIX cTaneil.
Komro3uiyonHeie MaTeprasibl.

11. Ilpernsle MeTamisl M cIutaBel. [lopomrkoBreie
matepuaisl CACer u CAIT5L

[IpakTuueckue 3aHATHSL:

I. Wnannmmposanne KpHUCTaTOrpadhuIecKux
IJIOCKOCTEHN U HAaIIpaBJICHUH.

2. lnarpaMMBbl COCTOSIHUSL.

3. Uzyuenue auarpammel coctosinus Fe-Fe3C.

4. Pazpabotka TEXHOJIOTUYECKOH KapThl
TEpPMHYECKOI 00paboTKu.

5. OnpezerneHne NPOKATUBAEMOCTH IO XUMUIECKOMY
COCTaBy CTajei.

JlabopaTopHBIE paOOTHI:

1. Makpo- ©U  MHUKPOCTPYKTYpPHBIA  aHajIu3
METAUTHIECKUX CIIIIaBOB.

2. Kpucrannuzauus cojieil METauIoB.

3. Tepmmueckast 00pabOTKa YTIIEPOAUCTHIX CTACH.

4. UcnplTanwe  METaJUIOB HAa  pPacTsHKECHHE.
OnpezneneHue  XapakTepUCTHK  IPOYHOCTH U
iactuaHocTH B cootBercTBuU ¢ ['OCT 1497-84.

5. Meroabl omnpeneseHue TBEPAOCTH METAIIOB U
CIUIaBOB. VcmbITaHWA Ha TBEpAOCTh 1O Poxsemty.
VcnpITanus Ha TBEPAOCTH 1O bpuHemnmo.

KoMmieKT THNOBBIX HHAMBUYAJbHBIX 3aaHUH

Ne Pazpnen Oonbem,
HauveHoBaHMe THIIOBOTO 3aaHUS
n/n AUCIHUILIHHBI 4acoB
ATOMHO-
KPHUCTAJUTIYECKO N .
1 12 WNumnnnpoBanue KpUCTALUIOrpadMIeCcKnX MIIOCKOCTEH 1 HAlIPaBICHUH
€ CTpoeHHe
TBEPIBIX TEI
Juarpammel
COCTOSTHHS
2 16 JluarpaMMBbl COCTOSHUS
METaTHYECKUX
cucTeM
JlerupoBaHHsle . .
3 22 Bri6op MaTepuana u ynpouHstonieli 00padoTKH JeTalleil MallliH 1 HHCTPYMEHTa
CTaJIM U CILIaBbI
Hroro: 50

Conep:xanue TUIIOBBIX 3aJaHU I

1.2.1. UnaunmpoBaHue KpucTtauiorpadpuueckux niockocreii u HanpasJjenuii(CPC: 12)

Temaruka: [IpoBecTn MHAWIMPOBAHUE KPUCTALIOrPAUUECKUX IUIOCKOCTEH M HalpaBlICHUH B

COOTBCTCTBUM C BaApHUaHTOM.

Tumn: /lomarHee 3a1anue
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Ipuxpennennsie ¢aiabli: MHaunupoBanne  KpucTAUIOrpaQUYeCKHX  IUIOCKOCTEH U

HanpasieHui.doc

1.4.1. Iuarpammsl coctossausi(CPC: 16)

Temaruka: 1. PacmmdpoBats nuarpamMmbl cOCTOSIHUE (ompeneneHne (a3 W CTPYKTYPHBIX

COCTABJISIOIIUX B JIFOOBIX 00JIACTSAX ABOWHBIX UATPAMM).

2. HayunThCsl OTB30BaThCS MPABUIIOM (Pa3 ¥ MPaBUIOM OTPE3KOB MPU NOCTPOCHUH KPHUBBIX OXJIAXKIICHUS

" ONpCACICHUN KOJIMYCCTBCHHOT'O COOTHOILICHU A (1)213 JJLA JI00BIX CILIABOB.

3. Onpenensirs npoIecchl, MPOUCXOAAIINE Ha TUHUIX JUarpaMMbl (JIMKBUAYC, COJIMIYC, IBTEKTUYECKAs

JIMHUSA, JIUHUS IPEAEIbHON PaCTBOPUMOCTH U TIP. ), IPY OXJIAXIEHUH 1 HarpeBaHUH CILJIaBa.

Tum: Jlomarnixee 3aganuie

Ipuxpennennsie ¢aiiabl: Jlnarpammsl coctosHus.doc

2.3.1. Bbi6op maTepuajia u ynpouHsitoueii 00padorTku aerajeil MammmH U uHcTpymeHTa(CPC: 22)

Temaruka: PaGora HaJg 3aJaHUCM II03BOJIUT JIYyHIIC OPUCHTHUPOBATHCA B BBI60pe cranei
Pa3iMYHOro HAa3HAYCHHA U 000CHOBAaHHOM OIpCACIICHUN OINTUMAJIbHBIX PCKUMOB HX TCpMH‘IGCKOfI

00paboTKH:

1 [TpoBecTr aHamM3 ycioBUi pabOTHI AeTalld WM UHCTpyMeHTa. Kcxomas u3 atoro, chopMymmpoBaTh

TpeOOBaHMUs, IPEbABISIEMbIE K MaTepUay.

2. JlaTb XapakTepucTUKy NpenIoKeHHON cramu: xumuueckuil coctaB no I'OCTy, kpuruueckue

TOYKH, [ICJIb BBCACHUS JICTUPYIOIIUX 2JICMCHTOB.

3. Haznauute 1 000CHOBAaTH PEXHUMBI TEPMUYECKOW OOpPAOOTKU JA€Taly WM HHCTPYMEHTa JUis
MOJTy4EHUs] TpeOyeMbIX MO YCJIOBHUSM pabOThl CBOMCTB (TeMIlepaTypa ayCTEHMTH3alUH, OXJIaXIaroIias

cpefia, TemMIeparypa OTIycKa u T.11.).

4. OnucaTb MUKPOCTPYKTYPY M TIPUBECTH MEXAHUYECKHE CBOMCTBA CTAIM IOCIE OKOHYATEIbHON

TEPMUYECKON 00pabOTKH.

S. [TpuBectu apyrue Mapku crayeil, u3 KOTOphIX MOXKET OBbITh M3rOTOBJICHA yKa3aHHas JeTalb WU

WHCTPYMEHT U KPATKO OIMKCATh UX TEPMUUECKYIO0 00paboTKy.
Tun: JlomanHee 3aianue

[Ipukpennennnie ¢aiinbl: Boibop matepuana u ynpouHsitonieid oopaboTky Jeraneil MalvH 1

uHCcTpyMeHTa.doc

Bonpocsl kK NpoMe:KyTOYHOI aTTecTaAllUN

«MarepuanoBeieHUE)
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1. 3auyer (1 cemecTp)
Ipukpensiennsnlie gaiiabi: 3ader (1 cemectp).doc

2. 3a4er ¢ oueHkoM (2 cemecTp)
IIpuxpenuiennbie paiiabl: 3aueT ¢ oueHkoit (2 cemectp).doc

6. NEPEYEHb OCHOBHOW U JOMOJHUTEJILHON YYEBHOM JIMTEPATYPBI,
HEOBXOIMMOI1 VIS OCBOEHM S JUCLIATLIUHBI

a)OCHOBHasl JIUTEpaTypa:

1. Imutpenko, B. I1. MarepuanoBenenue B MammHocTpoeHuu: yued. mocodue / B. I1. JImutpenko, H. b.
Manyiinosa. — MockBa: UHOPA-M, 2019. — 432 c. — (Bpsiciee obpazoBanue: bakanaspuar). — ISBN
978-5-16-010712-7. - Tekcr: anektponnbiid. - URL: https://znanium.com/catalog/product/949728 — Pexxum

AOCTYIIA: 110 ITOAIHCKE.

2. MarepuarnoBeieHHe U TEXHOJIOTUH KOHCTPYKIIMOHHBIX MaTeprainoB: yueOHuk / O. A. Macanckwuit, B. C.
Kazakos, A. M. Tok-muH [u np.]. - KpacHosipck: Cub. penep. yu-1, 2019. - 336 ¢. ISBN 978-5-7638-4096-
4 Pexxum nioctyna: https://e.lanbook.com/book/157550

3. MarepuanoBeieHHE U TEXHOJOTHSI MaTepHAIOB [DJIEKTPOHHBIA pecypc|: yueOHHK Ui OakaiaBpoB
BY30B 10 MammHocTpouT. crel. / I'.I1. @erucos [u ap.]; mox pexn. I'.I1. ®erucosa; MAU (Ham. ucnen. yn-
T). - M3n. 7-e, mepepal. u 101.-DJeKTpOH. TeKCcToBbIe U Tpad. nan. - M.: FOpaiir, 2015. Pexxum gocryma
HTb MAU:

http://elibrary.mai.ru/MegaPro/Download/ToView/993?idb=NewMAI2014  (OneKTpoHHBIH  JTOKYMEHT
(tun: pdf, pasmep: 10164 K06))

0)10T10THUTENbHAS JIUTEPATYpA:

1. AM. Jlansckuii, u ap.; [Tox o6mr. pea. A.M. Jlanbckoro. TexHONOTHsI KOHCTPYKIIMOHHBIX MaTepHAJIOB.

YuebHoe mocobue aj1st By30B. — 2-€ U3[1. Tiepepad. u gon. — M., MammHoctpoenue, 1990. — 352c.: ui.

2. JlJaxtun KO.M., JleontseBa B.I1. MarepuanoBenenue: YueOHHUK Ul BBICIIMX TEXHUYECKHX YUEOHBIX
3aBeieHU. — 3-€ U311, iepepad. u gom. — M.: Mammnoctpoenue, 1990 — 528 c.: uin. - ISBN 5-217-00858-
X.

3. ®erucos I'.I1. MarepuanoBefieHue U TEXHOJOTHS METAUIOB: Y4el. A7l CTYACHTOB MAaIIMHOCTPOWT.
crrert. By30B. — M.: Beicm. mik., 2001. — 638 c.: mi1. — ISBN 5-06-003616-2.

Metoagudeckue YKa3aHus:

C.C. Ilumenos, I1.A. Hecrepos, N.JI. Huzkun. Makpo- U MUKPOCTPYKTYPHBII aHAIN3 METATIMUECKUX
cmiaBoB. M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hecrepos, 1.J1. Huzkun. Kpucrammzanus coneit metaiios. M., MATU, 2014 r.

C.C. Ilumenos, IL.A. Hecrepos, W.JI. Huskun. Tepmudeckass oOpaboTka yriepoaucThiX craneil. M.,
MATU, 2014 r.
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C.C. Ilumenos, I1.A. Hecrepos, 1.JI. Huzkun. N3yuenune nuarpammel coctosiaus Fe-Fe3C. M., MATHU,
2014 r.

C.C. Ilumenos, I1.A. HecrepoB. MHaunupoBanrie KpucTauiorpapuuecKux MIOCKOCTeH W HampaBICHUH.
M., MATH, 2014 r.

C.C. [lumenos, I1.A. Hectepos. Iuarpammel coctostaus. M., MATH, 2014 r.

C.C. Ilumenos, I1.A. HecrepoB. Bribop Marepuana M ynmpoyHsromiel oOpaOOTKH AeTajeil MaliiH |
uHctpyMmenta. M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hecrepos. VcnpiTanne mMeTtaiuioB Ha pacTsbkeHue. OIpefereHue XapaKTepUCTHK

MPOYHOCTHU U M1acTUYHOCTH B cootBeTcTBUU ¢ ['OCT 1497-84. M., MATU, 2014 r.

C.C. Ilumenos, I1.A. HectepoB. Metojibl onpeiesieHre TBEPAOCTH METAJUIOB U cIuiaBoB. VcnbiTanus Ha

TBepaocTh No Pokseruny. Mcnbiranus Ha TBepaocTh 1o bpunemo. M., MATU, 2014 r.

C.C. Tlumenos, I1.A. HecrepoB. Pa3paboTka TEXHOJIOTMYECKON KapThl TEPMHUYECKON 00paboTku. M.:
MAU, 2019, 24 c.

C.C. Ilumenos, I1.A. HecrepoB. OnpezeneHne NpoKaIMBaeMOCTH 110 XUMHUECKOMY COCTaBy crayiei. M.:
MAU, 2019, 10 c.

1. MNEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON
CETU «<MHTEPHET», HEOBXOAUMBIX /U151 OCBOEHUSA JUCHUIIVIMHBI
Jns  obOecnieueHust  00pa3oBaTeIbHOrO  Ipolecca MO  JUCUMILIMHE — 0OydarolmMMcs
MIPEIOCTABIIAETCA BO3MOXKHOCTH KPYIJIOCYTOYHOI'O AUCTAHIIMOHHOIO HHAUBHUAYAIBLHOIO IOCTYyNa K

ANEKTPOHHBIM OMOJIMOTEUHBIM CHCTEMaM M3 JI00OM TOYKM, B KOTOPOW HMMEETCs JOCTYI K CETH

«HTEpHETY.
HaumeHnoBaHue pecypca HHTepHeT-CcCBIIKA Ha pecypc
"ZNANIUM.COM™
DneKTpoHHAas OubmoTeyHast cucrema | http://znanium.com

"ZNANIUM.COM".

000 "!3pareabcrBo Jlanb

DnexkTponHas oudaunoreunas cucrema OO0 e.lanbook.com

"U3znarenbctBo Jlaun".

000 "DiexTponnoe m3naTeabeTso FOPAUWT"

DnexTpoHHas OWONIMOTEYHAas CcHUCTeMa FOPAUT. 9BC | http://biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JuexkTpoHHas Oubamoreka MAU

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

Web
uiekTpoHHasi ondmorexka Koncopuuyma aspoxkocmudeckux By3os Poccun
OJeKTpOoHHas 6ubnmoreka Koncoprumyma | http://elsau.ru

A9POKOCMHYCCKUX BY30B Poccun.
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http://znanium.com/
https://e.lanbook.com/
http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/

buoanorexka POOU

bubanorexka POOU

‘ http://www.rfbr.ru/rffi/ru/library

Enunoe okHO nocTyna k o0pa3oBaTrejibHbIM pecypcaM

Enunoe okHO gocTyma kK 00pa3oBaTeIbHBIM pecypcam

‘ http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

‘ http://polpred.com

000 "PYHIB"

OnektponHas oubnnoreunas cuctema eLIBRARY.

‘ http://elibrary.ru

00O "HauunoHajbHbli 1U(POBOIi p

ecypc "Pykont"

OOO "HauunonansHblit nnpoBoii pecypc "Pykont".

‘ http://text.rucont.ru

000 "UBUC"

000 "UBUC".

‘ http://ivis.ru

00O "HUHTerparop aBTOpCcKoOro npasa'

OOO "Unurerparop aBropckoro mpasa" 1Qlib.

‘ http://www.iglib.ru/

®I'BY "PI'B"

DnexTpoHHas bubnuoreka aucceprauuii PI'b.

http://dvs.rsl.ru

OnextponHo-UHpopmanmonnsiii Koncoprmym".

Hanmonanwshas anexkrponnas 6ubaunorexa (HOB). http://H30.pd
HIT HOUKOH
Hexommepueckoe apTHEPCTBO "HamwonaneHsiii | http://archive.neicon.ru

Hay4Hble MOTHOTEKCTOBBIE PECYPCHI U3/1aTEBCTBA
Springer (apxuB).

http://link.springer.com/

Haytlee ITOJIHOTEKCTOBBIC KYypHaJbl n31aTciIbCTBa

Taylor&Francis Group (apxuB).

http://www.tandfonline.com/

Baza mannaweix GreenFile komnaauu EBSCO.

http://www.qgreeninfoonline.com.

BHellIHe?KOHOMUYECKOE Oﬁ'be}II/IHeHI/Ie

"AxaaemuHTOpI"

American Physical Society
American Mathematical Society

http://publish.aps.org/
http://www.ams.org/mathscinet/ind
ex.html

®I'BY "I'THTB Poccu

H"

baza manneix Web of Science (nmpaBoobGmamarens -
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

www.webofscience.com

baza gannbix Scopus uznatenbcTBa Elsevier.

http://scopus.com

Springer Customer Service Center GmbH B HayuHBIX U
o6pa30BaT CJIbHBIX L CIIAX.

Springer

Nature

http://link.springer.com/
http://www.nature.com/

baza manueix komnanuun EBSCO Publishing:
BJI CASC. bJ1 MathSciNet via EBSCOhost.

http://search.ebscohost.com

Haydnbple  MOJHOTEKCTOBBIE  JKypHalnbl W kHurW | http://www.sciencedirect.com
n3narelbcTBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct
POOU
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HayLIHI)IC IMMOJIHOTCKCTOBBIC AHIJIOA3BIYHBIC JKYPHAJIbI
American Chemical Society.

8.METOJUYECKHE YKA3AHUS JJI51 OBYUAIOLIUXCSI IO OCBOEHHUIO
JTUCHUIINHbBI

OddeKkTUBHBIM CIOCOOOM pPa3BHTHS TBOPUYECKUX CIHOCOOHOCTEH CTYIEHTOB IPU H3yYCHUU
JTUCIUIUIMHBIL SIBIISIETCS CaMOCTOsITENIbHAsT paboTa, KOTopas HaimeleHa Ha TpopadOTKy CTyIEHTaMH
Marepuayia MpoLEeIIUX KOHTAKTHBIX 3aHATUN U MOATOTOBKY K MPEACTOSIINM 3aHATUSIM.

CamocrosiTenpbHasi paboTa CTYIEHTOB MPOBOJAMTCS HWMHU B COOTBETCTBHM C COOCTBEHHBIMHU
BO3MOXHOCTAMH. MOXHO, OJHAKO, pPEKOMEHJ0BAaThb TIPYIINOBOE HU3YyYECHHE MaTEpUAJIOB,
o0ecreunBaIIee COBMECTHYIO pPa0OTy HECKOJBKUX CTYACHTOB, YTO IIOJOXHUTEIHLHO BIHSICT HA
Ka4eCcTBO MPOPadOTKH MPOrpaMMbI Kypca.

B 1O Xe Bpems BbICOKAas CTENEHb YCBOCHHUS HM3Y4aeMOW JUCLUMIUIMHBI JOCTUTAETCA IpHU
MOCTOSIHHOM padoTe CTYIACHTOB HaJl TEKYIIUM MaTepuaioM. B 3Toil cBsA3M xenarenbHa mpopaboTKa
JIEKIIMOHHOTO MaTtepuaja B JCHb €ro IMPOYTEHMs, YTO TMO3BOJISIET, BO-TIEPBBIX, OINEpPATUBHO (HA
CIIeyIOIIel JIEKIIMM) CHUMAaTh BO3HUKAIOIIUE BOIPOCHI U, BO-BTOPBIX, CO3/laBaTh Oarak 3HaAHUH IO
JUCLUIUIMHE 3a10J1T0 JI0 TPOMEKYTOUYHOM aTTECTAllUH.

[Ipy moAroToBKe K MPaKTUYECKHM 3aHATHAM TakK)Ke HE0O0XOoauMa IMpopadoTKa JICKITMOHHOTO
Marepuaia. ITO MO3BOJUT OCO3HAHO PAa0OTaTh C MpeIaraéMbIM MaTE€pUajoM IperojiaBaTesieM Ha
MPAKTUYECKOM 3aHSTHUHU, a, CIEAOBATEIbHO, 3aKJIaAbIBaTh 0a3y METOJUK U MPHEMOB IMPHU pPEUICHUH
MPAaKTUYECKUX 3a]1a4.

[Ipu u3ydenun Marepuana HeoOXOIUMO JAenaTh aKLEHT HE Ha 3a3yOpHBaHUM MaTepuana, a Ha
MMOHUMaHUE ero (PU3UYECKON CYTH, YTO PA3BUBACT MBINLJICHUE U TO3BOJISIET MOHSITH METOHOJOTHUIO
M3y4yaeMOU JUCIUIUINHBL.

Jlexyuu:

B xoae neKUMOHHBIX 3aHATHM HEOOXOIUMO BECTHM KOHCIEKTHPOBAaHHE Y4eOHOro Marepuana.
OOpamiath BHUMaHHE Ha KaTeropuu, (OpMYJIHPOBKH, PACKPBIBAIOIINE COJEP’KAHUE TEX WU HHBIX
SIBJICHUH M MPOLECCOB, HAYYHBIE BBIBOJIBI M IIPAKTUUECKUE PEKOMEHIAIUH.

KenarenbHO OCTaBISATH B pabOYUX KOHCIEKTAX TOJS, TJe JAeNaTh MOMETKH M3 PEKOMEHIOBaHHOMN
JUTEPaTyphl, TOMOIHSIIONIME MaTepHall MPOCIYIIaHHONW JIEKLHHU, a TaKXKe MOJYepKHUBAIOIINE 0COOYIO
BaKHOCTb T€X WUJIM UHBIX TEOPETUUECKUX OJIOKEHUH.

PexkomMeHnnyercs 3amaBaTh IpenoAaBaTell0 YTOUHSAIOINE BOIIPOCH! € LIEIBIO YACHEHUS TEOPETUUECKUX
ITOJIOKEHUH, PA3PELICHHS] CIIOPHBIX CUTYyaIU.

CBOll KOHCHEKT JIEKIIMU ClelyeT JopadaTbiBaTh, Jeias B HEM COOTBETCTBYIOIIME 3alUCH U3
JTUTEPaTyphl, PeKOMEHIOBAHHON MpenojiaBaTeieM U MPEeAYyCMOTPEHHOW paboueil mporpamMmoin ms
paboueii nporpammsl aucuutuinHbl (PIL).

JUis  moHMMaHMS ~ MaTepualla U KayeCTBEHHOIO €ro  YCBOGHHS PEKOMEHJyeTcsl — Takas
MOCIE0BATEIBHOCTh U MTPOIOJKUTEIBHOCTD I€UCTBUM:

- 3yueHune KOHCIIEKTA JIEKIIUU B TOT K€ JeHb (mocie jekuun): 10-15 MunyT.

- MI3yueHune KOHCIIEKTa JIEKIUY 32 JIEHb Nepe] cieayromen geknueit: 10-15 munyr.

- N3yuenue TeopeTndyeckoro Marepuaia no yueOHUKY U KOHCIEKTY: 2 yaca B HEIEIIIO.

- B Teuenne venenu 1 gyac pabotaTh ¢ tUTEpaTypoi B OMOIHOTEKE (IJIEKTPOHHOM OMOIHOTEKE).
Pexomennanmu mno pabore ¢ IUTEpaTypoOi 3aKIIOYAIOTCS B HEOOXOAMMOCTH M3Y4EHHUs HH(pOpMaUu

10 I/ISy‘-IaCMOﬁ TEMaTHUKE U U3JI0KECHHOH B yqe6H1/n<ax, y‘le6HLIX HOCO6I/I${X, MNEpUOANYCCKUX U3TAHUAX.
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Pexomenayercs nociie u3yueHus ouepeHoro naparpaga ydeOHMKa BBIIOJHUTH HECKOJIBKO MPOCTHIX
yIpaXHeHUIl Ha JaHHYy! TeMy. KpoMe TOro, oueHb IOJE3HO MBICIEHHO 33JaTh cede cieayrolue
BOMPOCHI U TIONTPOOOBATh OTBETUTH HA HUX:

- 0 uéM 3TOT maparpad?

- KaKHe HOBBIC ITOHATHS BBECHBI, KAKOB UX CMbICII?

- YTO JaAyT 3TH MOHATHS Ha MpaKTHKe?

Cemunapckue 3ansamusi:

BaxHoll cocTaBHON YacThio Y4eOHOrO mpolecca B By3€ SBISIOTCS CEMHUHAPCKHUE/TIPAKTUYECKHE
3aHATHUS. [ImaHbl ceMUHApCKUX 3aHATUH, UX TEMaTHKa, pEKOMEHyeMasl IuTepaTypa, Lieb U 3a1a4u eé
M3y4eHHs COOOIAIOTCS MPENoAaBaTesIeM Ha BBOAHBIX 3aHATHX wiu Oepyres u3 PIT/L.

[TogroroBka K CEMHUHApPCKOMY 3aHSATHUIO BKJIIOuYaeT 2 drtana: |- — opraHu3aludoHHBIN; 2-UH -
3aKperjieHue M yriyOJieHHe TeopeThdeckux 3HaHuil. Ha mepBoM 3Tame CTyIeHT IJIaHUPYET CBOIO
CaMOCTOSITENIbHYIO PabOTy, KOTOPask BKIIOYAET:

- YSICHEHUE 3a/laHus Ha CAMOCTOSITENIbHYIO PadoTy;

- 10A00p PEKOMEHI0BAaHHOU JIUTEPATYPhI;

- COCTaBJIEHHE IUlaHa paldoTbl, B KOTOPOM OINPEAEIAIOTCS OCHOBHbIE ITYHKTBI IPEACTOSIIEH
HOJITOTOBKH.

Bropoii 3Tan BKJIIOYAaeT HENOCPEICTBEHHYIO MOJATrOTOBKY CTYyJEHTa K 3aHATHIO. HaumHaTh Hamo c
U3Y4EHUsI pEKOMEH0BaHHOM iuTeparypbl. Ha nexunn o0bI4HO paccMaTpuBaeTcs HE BECh MaTepHal, a
TOJIBKO €ro 4acTb. OcTajibHasg €ro 4acTb BOCHOJHSETCS B IPOLECCE CaMOCTOSITENbHON padoThlI.
Ocoboe BHHMMaHHME IpPU 3TOM HEOOXOAUMO OOpaTUTh Ha COJEpKAHME OCHOBHBIX IOJOXEHUH HU
BBIBOJIOB, OOBSICHEHHE ABJICHUN U (PAKTOB, yCHEHHE MPAKTUUYECKOT0 MPUIIOKEHHUS paccMaTpUBaeMbIX
TEOPETUYECKUX BOIIPOCOB.

[Ipn HeoOxomumocTu crenyer oOpalmiaThCsi 3a KOHCYyJbTalMell K mpenonaBarento. Ha cemuHape
KaX/IbIil €ro y4aCTHHK JOJDKEH OBbITh FOTOBBIM K BBICTYIJICHHIO IO BCEM IIOCTABJICHHBIM B IIJIaHE
BOIIPOCaM, IPOSBIATh MAaKCUMAJIbHYIO AKTHBHOCTb IPH MX PAacCCMOTPEHUH. BBICTyIUIEHHE NOJIKHO
CTPOUTBCS CBOOOJHO, YOEIuTeNbHO U apryMmeHTupoBaHo. IlpernopaBarens ciaenuT, YTOOBI
BBICTYIUIEHHE HE CBOJMIOCH K PENPOAYKTHBHOMY YPOBHIO (IIPOCTOMY BOCIIPOM3BEACHUIO TEKCTA), HE
JIOIIYCKAEeTCs U IPOCTOE YTEHUE KOHCIIEKTA.

[Ipy moAroTroBke K NPAKTUYECKUM 3aHATUSAM, OOYYaIOUIMMCS HEOOXOJUMO H3YYHUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMHUTBHCS C JOINOJIHUTEIbHOW JIUTEPATypOl, HOBBIMM NyOJIMKaUsAMU B
NEepUOANYECKUX M3JAHMUAX: JKypHajax, Tra3erax u T.a4. llpu 3TOoM ydecTb peKOMEHIAluu
npernojiaBaTens U TpeboBaHus yueOHOM mporpamMMbl. B Xo/ie MOAroTOBKU K MPAKTUYECKUM 3aHATHIM
HEOO0XO/JMMO OCBOUTh OCHOBHBIE MOHATUS M METOJUKM pacyera II0KaszaTesed, OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI.

Iloozomoeka k 3auémam u K3aMEHAM:

[Ipu moaroroBke K 3a4€Ty MO TUCIHMIUIMHE O0ydYaroluiics mpopabaThiBaeT CoJAepX aHHUE JEKIU 1o
CBOEMY KOHCIEKTY U [0 peKOMEHJOBaHHBIM yueOHHKaM. Ha kaxplif Borpoc, o0y4daronuiics 10mKeH
HamucaTh IUIaH OTBETAa, KPaTKo MEPEUrCIUTh U 3alIOMHUTh OCHOBHBIE (DaKThl, MoJjiokeHus. Ha stame

MOATOTOBKH K 3a4€Ty OOYYAIOIIMICS CUCTEMATU3UPYET U UHTETPUPYET HHPOPMAIIHIO, OTHOCSIITYIOCS
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K pa3HbIM pa3jiesaM JIEKIMOHHOTO MaTepuaa, JIydlle MOHUMAEeT B3aUMOCBSI3b PA3JIMYHbIX (AKTOB U
MOJIOKEHUH AUCLUUIUIMHBI, BOCHIOJIHSET IPOOEbl B CBOMX 3HAHUSIX.

Memoouueckue pexomenoayuu K 3a0aHUAM:

BrinonHenue pomairHero 3aaHusi CTYACHTOM SBIISICTCS TIOBTOPEHHUEM, 3aKPEIJICHHEM U YCBOCHHEM
IIPOI/IEGHHOIO Ha 3aHATUU MaTepHaja, MOATNOTOBKA K M3YYEHHMIO HOBBIX BOIPOCOB, PaCHIMpPEHHUE U
yriyojaeHue 3HaHuM, GOpMHUpOBAaHUE YMEHUI M HaBbIKOB. IIpenonaBarens GopMynupyeT AoMalliHee
3aJJaHie ONTUMAJIBFHBIM 1O 00BEMY M COIEPIKAHUIO C BOIPOCAMH JUIsi OOCYXKIEHUS M PacyeTHBIMU
3aJjauaMH, Iperoiaras IpeeMCTBEHHOCTh MEPEeXo/ia OT paHee H3yYEeHHOTO K HOBOMY.

Tembl pedeparoB, kak NpaBuo, MOCBSILEHbl PACCMOTPEHHMIO OJHOU Ipobiembl. OO0BEM pedepaTa
MOXKeT ObITh OT 12 10 15 cTpaHMIl MAIIMHONMCHOIO TeKCTa. TekcToBas 4acTh pabOThl COCTOMT U3
Beenenusi, OCHOBHOH YacTH U 3aKII0UYEHUS.

Bo BBeneHHM CTyEHT KpaTKO 0OOCHOBBIBAET aKTYaIbHOCTh H30paHHOH TeMbI pedepaTa, pacKpbIBaeT
KOHKpETHbIE IIeId M 3aJaud, KOTOpble OH COOMpaeTcss pelmuTh B XOJIe CBOEro HEOOJBIIOro
HCCIIeI0BAHMSL.

B ocHOBHO# "yacTu OAPOOHO pacKpbIBAETCs COAEPKaHUE BOIIPOca (BOIIPOCOB) TEMBI.

B 3axiroueHn# KpaTtko AOJDKHBI OBITH C(HOPMYTHUPOBAHBI MOTYYCHHBIE PE3YIbTAThl UCCICIOBAHUS H
JaHbl BbIBOJBI. Kpome Toro, 3akitoueHre MOXKeT BKJIKYATh MPEII0KEHUs aBTOpa, B TOM YUCIIE U I10
JanbHEeHIIeMy U3y4eHHIO 3aHHTePeCcOBaBLIEH €ro MpoOIEMBl.

B cnucok nmuteparypbl (MCTOYHHKOB M JIMTEPATYpBI) CTYACHT BKIIOYAE€T TOJIBKO T€ JOKYMEHTEHI,

KOTOpPBIE OH HMCITOJIb30BaJl IIPU HaIMCaHUU pedepara.

9. MEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCITIOJIb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 11O JMCHUIIJIMHE
JvucuuninHa  OpUEHTHPOBAHA HA  TMPUMEHEHHWE KOMIIBIOTEPHOM TEXHHKH, PECYpCOB

MH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTu «MHTepHeT», 31eKTpoHHOM Oubimoreku MAU s
noucka, coopa, XxpaHeHus, 00pabOTKHU U NMpeACcTaBIeHUs HHPOPMAIUH.

ITporpammHuoe obecnieuenue, THTepHET-pecypcehl, 37EKTPOHHbBIE OMOINOTEYHbIE CUCTEMBI:

a) [IporpammHoe oGecrieueHue:

1. Microsoft Windows.

2. Microsoft Office.

3. AntuBupyc ESET NOD32.

10. OMUCAHUE MATEPHUAJIbHO-TEXHUYECKO¥ BA3bI IO OCBOEHUIO
JUCHUTIINHBI

303 YyeOHas aynuropus:

Aymutopus, o6opyaoBaHHas yueOHOH MeOenbio Ha 56 MOCaJouHBIX MECT: CTOJbI, CTYJbsS JUIS
oOy4Jaromux; padbodee MeCTO JJIs MpernoaaBaTesl.

Temarnueckue cTeHpl — 6 MIT.

Jlocka aynuropHas — 1 mr.

Hacrennsiii 3kpas - 1 mr.

[lepeHOCHON KOMIUIEKT MyJIbTUMEAUHHOTO obopynoBanus (HOyTOyk FujitsuSiemens Amilo PI-
1505, npoextop BenQ PB7200)

[lepeueHp JUIEH3MOHHOIO MPOTpaMMHOrO0 oOecnedeHus. PeKBU3UTHI MOATBEPKAAIOIIETO
JIOKYMEHTA!
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F

Microsoft Windows XP Home Russian(cuér-daxtypa NebC0922-05 ot 22.09.2006, ToBapHas
nHakmagaas NebC0922-05 ot 22.09.2006)

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No Level,
(mrrmensus Ne 49480690 ot 21.12.2011)

AntuBupyc ESET NOD32 Smart security Business Edition (moroBop NeTr000330872 or
08.02.2019r.)

301 JIaGoparopusi MarepuanoBeeHuEe U TEpMUIecKas 00padoTKa:

Aynuropus, o0opynoBaHHas y4yeOHOI meOenbio Ha 18 MOCagO4YHBIX MECT: CTOJBI, CTYJbs AJIS
oOyuJaromux; pabodee MeCTO JIsl PENOIaBaATEIS.

Hocka aynuropHas — 11T.

[Torenunomerp «KCII» — 1 mt.

Becrl ananutnaeckue «AJIB-200My»-1 .

[Teus «CHOJI» - 4 .

HNuctpymenTanbHublii MUKpOCKOTT«BMMU-1% - 1mT.

[leus maboparopuast — 1wrT.

HIka¢ cymmnbbiil « LTYTI-2» - 1mT.

Camornucen «H-327» - lmir.

Hkad myxosoii madoparopusiit «CHOJD» - 1.

Muxpockor «Neophot» - 2 mmT.

Onekrpuueckas neub «ET 2» - 1 .

[leus maboparopuast — 11uT.

[Torenuunometp — 1.

TBepaomep — 2mT.

Teepaomep «TP 5006» - 1 mit.

Bonbr™merp — 1.

Muxkpockor — 11ir.

Cuexrporpad «1UCII-51» -1 .

Muxkpockon «MUM-7» -7 mr.

[Monuposmuk «Nerisy -1 miT.

ITonupoBaneHas mammHa «MP-2B» - 1.

Hkad BeiTsixHON «LI2BHX» - 1 1.

115 JIaGoparopusi ConpoTuBIEHNE MaTEPUATIOB:

UcnerratensHas mammHa «FP 10» - 1mr.

UcneitatensHas mamuHa «FP 100» - 1.

UcnertatensHas mamuHa «ZD 10y - 1.

Konép «MK-30A»
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Ipunokenne 1
K padoyeii nporpaMme IUCHUTNIHHBI

«MarepuajioBeIeHUE»

AHHOTanus padoyeil NPporpaMMbl
JucuumimHa MartepuangoBeeHUe SBISETCS YacThio bioka 1 JIMCIUIIMHBL — JAMCIUTUIAH
MOATOTOBKH CTYJICHTOB IO HampaBiieHWto moArotoBku 15.03.04 ABromaTu3amys TEXHOJIOTHYECKUX
IOporeccoB M npom3BoACTB. Jlucummimua peanusyercss Ha CrynuHo dakynbrere «MOCKOBCKUIH
ABUAIIMOHHOTO _MHCTUTYTA (HAIlMOHAIBHOTO WCCIICIOBATEILCKOIO YHUBEpPCUTETa)»  Kadeapoi
(xadenpamun) TAOM.
JucuumuinHa HaneneHa Ha (oopMupoBanue cieayromux kommerennuii: [1K-9 ITK-2 ,OITK-6.

ConepxaHve IUCUMIUIMHBI OXBAThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C: HU3YYEHHEM aTOMHO-
KPUCTALUIMYECKOTO CTPOSHMSI METAJLIOB, BIMIHHEM €0 Ha CBOMCTBA METAJUIOB M CIIABOB M BEIOOPOM
cImoco00B U3MEHEHHS CTPYKTYPHI U CBOMCTB B 3aBUCUMOCTH OT XMMHYECKOIO COCTaBa, TEMIIEPATYPLI
HarpeBa M CKOPOCTEH OXJIQXKJICHMS YHNCTHIX METAJJIOB, JBOMHBIX M TPOMHBIX CIIaBOB. PaccMoTpeHEM
METOJIOB MCIILITAHUNA U KPUTEPHUEB OLICHKH KOHCTPYKTHBHOM IIPOYHOCTH MAaTEPUAJIOB, ONPEACISIOMINX
HAAEKHOCTh M JOJTOBEYHOCTh m3genuil. Kriaccumbukammeidl MaTrepHaloB, WX  OCHOBHBIMH
MEXAHMYECKUMH M (PU3MYECKMMH CBOMCTBA, IPHUHIMIIAMH BEIOOpPAa MAaTEPHAIOB M 00JIACTH HX
IPUMEHEHNSI B IIPOMBIIIUIEHHOCTH, TEOPUENH M TEXHOJIOTHEN TepMuueckor o0paborku. C m3ydyeHueM
OTOM JMCHUIUIMHEL pa3BUBAET JIOTHUYECKOE U TEXHUYECKOE MBIIIUIEHHE, YTO 00ECIIEUNBAET TPEOYEMYIO
3 eKTUBHOCTH AEATEALHOCTH OaKagaBpa.

[IpenogaBanue MUCHUIUTMHBI MPEAYyCMATPUBACT CICIYIOIHE (HOPMBI OpPraHHU3AIMH YIeOHOTO
npouecca: Jlekuus, [Ipaktuueckoe 3anarue, Jlaboparopnas pabora.

[IporpaMMoi#l JUCHUIUIMHBI TPEIYCMOTPEHBI CICAYIOUIME BUABI KOHTPOJISA: MPOMEKYTOUHAs
artecranus B opme 3auet (1 cemectp) ,3aUeT C OLEHKOH (2 cemecTp).

OOmiasi TpyTIOEMKOCTh OCBOCHHSI JAMCUUIUIMHBI COCTaBIseT 4 3a4eTHBIX eauHull, 144 4Yacos.
[TporpamMmoii JUCHHUIUIUHBI TPEAYCMOTpPEHBI JieKinoHHbIe (28 uacoB), mpaktuueckue (16 uacos),
naboparopubie (20 wacoB) 3amsatus u (80 wacoB) camocTOsTENBHOW pPabOTHI cTydeHTa. Llenbio
W3YYCHHS JUCIHILTUHBI «MaTepruaaoBeIeHNe» SBISETCS TEOpETUIeCKas U MPaKTHYECKas MOJATr0TOBKa
CTYJCHTOB B 00JIACTH MaTE€pPUAIOBEACHHS COBPEMEHHBIX METANIMYECKUX MaTEPHUATIOB YTIIEPOIUCTHIX
W JICTUPOBAHHBIX CTaJeH, IBETHBIX METAJUIOB W CIUIABOB, NMPUMEHSIEMBIX B TEXHHKE. 3aBHCUMOCTH
CBOMCTB MaTepHaIoB OT XUMHYECKOTO COCTaBa, CTPYKTYPHI, CIIOCOOOB OOpaOOTKH U YCIOBHIA
JKCITyaTalliid, B TOM YHCJI€ W B OOJACTH HOBBIX TEeXHOJIOTHU. [IprMeHEHWe KOHCTPYKIIMOHHBIX
MaTepUajIoB U STambl )KU3HEHHOTO IIMKJIA BBIMTYCKAEMBIX M3JENUH, a TakKe METOJ0B MX 00pabOTKH
it HanOonee 3 dexTuBHOrO NMpUMeHeHusI B TeXHUKe. OCHOBHBIC 3a/1a9U H3y4SHUS JTUCIIATUIHHBL:

- packpeITHe (HU3UYECKON CYIIHOCTU SBJICHUN, MPOUCXOAAIINX B MaTepraiax MpH BO3IEUCTBUHI
Ha HUX Pa3JIMYHBIX q)aKTOpOB B YCJIOBHUAX MPOU3BOJACTBA U SKCILTyaTallUM U UX BJIMAHUC HaA CBOMCTBaA
MaTepuasos;

- U3YYEHHE COBPEMEHHBIX KOHCTPYKIMOHHBIX METAIIMYECKUX MaTepHalioB, WX COCTaBa,
CTPOCHHS, CBOHCTB, 00JIACTH TIPUMCHEHUS;

- 3HaHUE (PAKTOPOB, OMPEICIISIONINX CBOMCTBA MaTEPHAIIOB, METO/IBI HAIPABICHHOTO H3MCHCHHUS
CBOMCTB U cr10coOBI (POPMUPOBAHUS 3a/IaHHBIX CBOMCTB ATUX MaTEpUAJIOB;

- METOJIbI UCCIIEIOBAHUS MAaKpO- U MHUKPOCTPYKTYPHI MaTepHaiOB, MOIyhaOpUKaTOB U U3IETHIA
(meraneit);

- U3YYCHHE TEOPHH U TMPAKTUKU TEPMUUYECKOTO, XMMHKO-TEPMHUECKOTO M JAPYTUX CIOCOOOB
VIIPOYHECHHS MAaTEPHAJIOB;

- 3HAaHHUEC OCHOBHBIX HAYYHO-TCXHUUYCCKHUX HpO6J'IeM " NEPCIICKTUB Pa3BUTUA MATCPUATIOBECACHUA
COBpPEMEHHBIX MAaTEpHUaJOB B CBETE MHUPOBBIX TEHICHIMI HAYYHO-TEXHHMUYECKOTO Mporpecca
METAJTyPTHH, METAUI000pabOTKH M JIPYTHX OTpACiCH, HCIOIB3YIOIMIMX METaUTbl M CIUIaBBI IS
MIPOM3BOJICTBA MAITMH U MeXaHN3MOB. OO0 OCHOBHBIX HAMPABICHUIX M MYyTAX MOBBIIICHUS KAueCTBa U
OKOHOMMH YCPHBIX U IBCTHBIX METAJIJIOB, YMCHBIICHU N METAJITIOEMKOCTHU I/I3)IeJ'II/II\/'I;
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- BBIpa0OTKa HABBIKOB CAMOCTOSITEIHHOM paOOTHI.
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Ipusoxkenne 2

K paloueii nporpaMme JHCIHUIIJIHHBI

IIpukpeniiennslie ¢aitabl

Makpo- 1 MUKPOCTPYKTYPHbII aHAJIN3 METAUIHYECKUX CIJIaBoB.doc

baok Nel Marepuanosenenue 1 cemectp

«MaTepuaioBeICHUE

Pa3zpnen Ne2 ATOMHO-KpUCTAUIMYECKOE CTPOCHHUE TBEPIBIX TEN

JlaGopaTopHnasi padora Nel Makpo- 1 MUKPOCTPYKTYpPHBII aHAIIN3

MCTAJUNIMYCCKUX CIIJIaBOB

AynuTopHas 3arpy3ka(o0beM 4yacoB): 4

CamocTrosiTeibHasi paGoTa cTyAeHTOB(00beM YacoB): 2

®opma opranmusamuu: JlabopatopHas padbora

JIngakTHYeCKHE eIMHUIbI:

4 ATOMHO-KpUCTAJUINYECKOE CTPOCHHE
S Kpucramiorpagus

6 lepexkThl KPUCTALIOB

OO0pa3oBaTte/ibHbIE TEXHOJIOTHM:

Onucanme: OCBOHUTH METOAbl MAKPOCKOIIMYCCKOTO W MHUKPOCKOIIMYCCKOI'O aHalin3a IIpu

M3Y4YEHUH MAKpO- U MUKPOCTPYKTYpbl. OCBOUTH pabOTy Ha MeTauiorpaduueckoM MUKPOCKOTIE.

MakpocTtpykTypa:

© o N bk whRE

[EEN
©

11.

Uro Takoe MakpoCTpyKTypa?

Kakumu cnocobamu n3yuaroT MakKpoCTpYKTypy?

JUig Kakux 1enei MpUMEHSIOT aHalIu3 MaKpOCTPYKTYpPbI?
Kax BBISBIIAIOT MaKpOCTPYKTYpY?

Kak BBIIBUTH TUKBAILIUIO CEPHI B CTANIN?

Kak BeisiBuTH nukBanuo gochopa B ctanu?

Urto Ttakoe nukBaiusi? Buasl mukBammm?

Kak BBISSBUTH JICHAPUTHYIO CTPYKTYPY B JIMTHIX 00Opa3max?

Kaxkue ObIBaroT U310MbI?

Hazparts XapPaKTCPHBIC ITPU3HAKHN XPYIIKOTO U BA3KOI'O U3JIOMOB.

KaxoB MexaHN3M yCTan0CTHOTO pa3pyLIeHUs?

MukpocTpykrypa:

1.

a s~ wn

Yro Takoe MUKPOCTPYKTypa?

Kakumu crmiocobamu u3ydaroT MUKPOCTPYKTYPY?

JInst Kakux nened IpUMEHSFOT aHAIIN3 MUKPOCTPYKTYpbI?
Kak BBIABISAIOT MUKPOCTPYKTYPY?

Kakue HeMeTamInuecKrue BKIIOYCHUS TUITHYHBI JJIA cramm?
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6 J1y1st 4ero mpoBOST IITyO0KOE M TTOBEPXHOCTHOE TpaBJieHUE?

7 Kakum 00pa3om onpenesnstorT 00Iyr XUMHUECKYI0 HEOTHOPOTHOCTH?
8. Kakue 3a1aun MOXKHO pemaTth ¢ IOMOILBIO MUKpoaHaiu3a?
9

Kak npuroroButh MuUKpouudg?

10. B uem 3akiIrodaeTcss MEXaHU3M BBISIBICHHS CTPYKTYPBI IIPU TPABICHUH?

11.  Yro Takoe pa3pemaroiias CriocoOHOCTh MUKPOCKOTMA?

12.  Kaxkoe n3o0pakeHue gaetT 00bEKTUB U OKYISIp?

13. B uem 3akirodaeTcs METOJ] «ceKymiei»? UTo onpeaenstoT ¢ MOMOIIBIO 3TOr0 MeTo 1a?
Conep:kanue:
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Tepmuueckasi 00padoTka yrijepoaucTsix crajaei.doc
Bbaok Nel Marepuanosenenue
Pasnen Ne7 OCHOBBI TEXHOJIOTHH TEPMUYECKON M XUMHUKO-TEPMUYECKON
00paboTKH cTanu

JlabopaTropnasi pa6ora Nel Tepmuueckasi 00paboTKa yriiepoAUCTBIX CTallel

AyautopHasi 3arpy3ka(odbem yacoB): 4

CamocrosiTeibHas padoTa cTyaeHTOB(00beM YacoB): 1

®opma opranusanuu: JlaboparopHas padora

JuaaKkTu4yeckue eIMHNIbI:

20 Tepmuueckas 00paboTka
21 Buael Tepmuueckoit 06paboTku
22 T1oBepXHOCTHOE YIIPOYHEHHUE

OOpa3oBaTte/ibHbIE TEXHOJIOTHM:

Onucanue: 3yueHue BIMSHUA TEMIEPATypbl HArPEBa, CKOPOCTH OXJIAKIACHUS IIPU 3aKAJIKE U
TEMIIEPATYPHO-BPEMEHHBIX PEKUMOB OTIIYCKa Ha TBEPAOCTb 3aKAJEHHBIX YIJIEPOJUCTBIX CTaJIEH,
O3HAaKOMJIEHHE C Pa3JIMYHBIMU BHJIaMU TEPMHUYECKONH OOpabOTKM - HOpMajau3alued, 3aKaJKoW U
OTIIYCKOM YIJIEPOJAMCTBIX CTaJIei, ONMpPEAeICHUE ONTUMAIBbHON TeMIEpaTyphl 3aKAJKU YIJIEPOAUCTBIX
craneit CT45 u Y12.

Conep:xanue:

Bomnpockl caMOKOHTpOJIS:

. Uro Takoe Tepmuueckas oopaboTka’?

. B uem 3akmtouaercs 3akanka crauei?

. UTO MOHUMAIOT O] ONITUMAJILHOW TEMITepaTypOil 3aKaJIKU CTaJIeh?

. UTo Takoe NoJHast U HEMoJIHas 3aKaJika cTajei?

. Kakas cTpykTypa BO3HMKAET MPU MOJTHOM 3aKaJIKe yIIIepOAUCTBIX cTanen?
. UTo Takoe mepiauT, COPOUT U TPOCTUT?

. UTO MOHUMAIOT TOJ] OTITYCKOM CTajei?

0 N N L AW N~

. UTo Takoe HU3KUI U BBICOKHI OTIIyCK CTaneu?
9. Kakue cTpyKkTypbl 00pa3yroTcs IpH OTITYCKE MapTeHcuTa?
10. Yto Takoe HOpManu3aius cTajen?

11. Yto MOHMMAIOT MO OTKUTOM CTajei?

Bepcus: AAAAAAB38eA Koa: 000133841



3auer (1 cemectp).doc
IIpome:xyTounas arrecranus Nel
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Cemectp: 1
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Bomnpochr:

OxapakTepu3yiTe TUITbl AaTOMHBIX CBSI3EH.
JU1g KaKuX BELIECTB OCHOBHBIM SIBJISIETCS] HOHHBIM TUII CBSA3U?
JI1s1 KakMX BEIEeCTB OCHOBHBIM SIBJISIETCSI KOBAJICHTHBIN TUII CBA3U?
JU1 KakuX BELIECTB OCHOBHBIM SIBJISIETCS] METAJUIMUECKUN TUII CBSI3U?
B kakoM ciyuae cnenyer yuuThiBaTh cuiibl Ban-aep-Baanbca?
B dem paznuune Mexay KpHCTALTHYECKUM U aMOPPHBIM CTpoeHUEM?
Kakwue tumsl cBsizelt XapakTepHbI AJIs1 KPUCTAJUIMYECKOTO U aMOP(PHOTO CTpOeHUS?
Kakoe cocrosiHMe BemecTBa — KpPUCTAJUIMYECKOE WM aMoppHOe — sBisieTcs Oojee
PaBHOBECHBIM?

9. JlaiiTe ompenelieHNe KPUCTALUTMYCCKOW PENICTKH W KpPUCTALTMYeCKoW saeliku. HazoBute
W3BECTHBIE BaM THIIbl KPUCTAIUIMYECKUX PEIIETOK.

10. Yro nazpiBaeTcst moMUMOp(hu3MoM (OTUMOP(HBIM ITpeBpameHuem)?

11. Yro Takoe anuzorponusi? Yem oObICHIETCS aHU30TPOIUS KPUCTAIIIIOB?

12. Yro Ha3bpIBaeTCs CTENEHBIO MepeoxiaxkaeHnsa? Kak oHa 3aBUCHT OT CKOPOCTH OXJIAXKICHHUS
[IPU KPUCTAIU3AUU METANIOB?

13. OOBsiICHUTE BIMSHUE CTCIICHH MIEPEOXIIAKICHUS HA CTPYKTYPY JIUTOTO MeTallIa.

14. UYro nazbiBaeTcs MmoauduiupoBanuem? Kakosa ero mens?

15. B ueM oTauuus B CTPOEHUU UI€ATBHOTO U PEATLHOTO METAJJIOB?

16. Kakue nedexThl XapakTepHBI Ml pealbHOTO CTPOSHUS METAIOB? YKaKUTE UX BIMSIHUE Ha
CBOMCTBA.

17. JlaiiTe ompenenenne KOMIOHEHTa, (a3bl, CTPYKTYPHI.

18. TlepeuncnuTe THUIBI COSAMHEHUN, OOpA3yIOMIMX CTPYKTYPHI CIUIaBOB. OXapaKTepu3yuTe
KaXKIBIA THIL.

19. Kakyro nH(pOpMAIUIO 0 CTiIaBax Jar0T AHarpaMMbl cocTostHus? Kak ux cTpost?

20. Yo Takoe nukBanus? Kakue BUAbI IUKBAIMH BaM U3BECTHBI? UeM OHU BbI3BAHBI?

21. Yto takoe konoma? Kak ompenenuts (pa3oBBIii COCTAaB CIIaBa, XUMHUYECKHIA COCTaB U BEC
¢az?

22. OxapakTepusyilTe 3aBHCUMOCTh MEXIY THIIOM JTHArpaMMBI COCTOSIHUSI W CBOWCTBaMH
CILIaBOB.

23. Kakue MeTo/Ibl YIIPOYHEHHUS CIIABOB BaM M3BECTHBI? OXapakTepu3ynTe UX.

24. Yto Takoe mepekpuctamnuzanusa’? Kak MeHseTcs CTpyKTypa M CBOWCTBAa CIUIAaBOB TMpU
MepeKpUCTATUIN3aINN?

25. Yro Takoe aucriepcuoHHoe TBepieHue? Kak MeHseTcs CTpyKTypa M CBOICTBa CIIJIaBOB B
pe3ynbTaTe AUCIIEPCUOHHOTO TBEPACHUS?

26. Yto Takoe Hakien? Kak MeHseTCS CTPYKTypa M CBOWCTBA METAJIOB MPHU Hakjene?

27. Yrto HaszpBaeTcs pekpucraumszanuei? [lo kakoi ¢GopMmyiie ompenensercs TeMIeparypa
pekpucramm3auuu’?

28. Kakas turactudeckas nedopMaiiisi Ha3bIBaeTCs XOJIOAHOH (ropsueit)? Kakas medopmanms
COIIPOBOXAAETCS YIIPOUHEHUEM?

29. Yro takoe Tepmudeckas 00padboTka? HazoBuTe OCHOBHBIE BUIBI TEPMHUECKOH 00PaOOTKH.

30. Kakwue mpeBpaleHus MPOTEKAIOT B CTAJSAX MPU Harpese?

31. Kak BrusieT pocT 3epHa ayCTEHUTa Ha MEXaHWYECKHE CBOMCTBA CTaIeH?

NGO~ wWNE
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32. Hapucyiite nuarpaMmy H30T€pPMUYECKOTO TPEBPALICHUS ayCTCHUTA.

33. Kakoe OCHOBHOE MpeBpallleHHEe MPOUCXOIUT B CTANSAX HPU MEIJICHHOM OXJAKACHUU?
HazoBute nporneccsl, NpoTeKaroye py 3TOM NPEBPAILEHUH, U 0XAPAKTEPU3YUTE UX.

34. PaccmoTpuTe MEepIUTHOE IPEBpallleHHEe; HA30BUTE TPU CTAIUM 3TOro InpeBpamieHus. Yro
M3MEHUTCS IIPU TOBBIIIEHUH CKOPOCTU OXJIAXKICHHS?

35. Uro Takoe copOuUT M TpoocTUT? YUeM OHM OTIMYAIOTCA OT MEpIUTa MO CTPOEHUIO U
cBoiicTBam?

36. PaccmoTrpuTe MapTEHCUTHOE IIpeBpallleHHe. B yeM cOCTOUT ero MpUHIMIINAIBHOE OTIMYHNE
OT HEePJIIUTHOTO PEeBpaIeHHs?

37. UYro Takoe MapTEHCUT, KAKUE OH UMEET CTPOCHHE U CBOMCTBA?

38. Uro Takoe KpUTHUYECKasi CKOPOCTh 3aKaJIKH?

39. Uro Takoe ocrtarouHblii aycTeHUT? [louemy OH coxpaHsercs B CTPYKType IpHU 3aKajke
HEKOTOPBIX CTaJei, ero BIMSHUE Ha CBOMCTBA M KaK €r0 yCTPAHUTH?

40. Yro Takoe OT)KUT, KAKOBBI €ro 11€J1b U Ha3HAU€HHE B IPOMBIIIJICHHOCTH?

41. VYcraHoBuTe TeMIlepaTypy OTXUIa I 3ar0TOBOK U3 cTayiel, coaepxamux 0,4% yriaepona
u 1,0% yrnepozna. Kakyro cTpykTypy U TBEpAOCTb IPUOOPETAIOT 3TH CTAJIU TOCIE OTHKHUra?

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

43. Kaxwue npeBpallieHus IPOTEKAIOT B JKeJIe3€ IPU HarpeBe M OXJIaXIeHUH?

44. Kaxue (a3pl 00pa3yroTcs B CHCTEME «OKEJIe30 — IIEMEHTHT»?

45. HazoBuTe xapakTepHble CTPYKTYpbI, 00pa3yIoLIrecs B KeJIe30yTIepOIUCTBIX CILIaBaX.

46. Yro mokassiBatot muaNM ECF, PSK, CD, SE n QP nuarpaMmsl «kene30 — IeMEHTHT»?

47. Kakue rpynmsl CIUIaBOB MOXXHO BBIJCIUTh B CHCTEME <(OKEIE30 — ILIEMEHTHT», B UeM
COCTOSIT CTPYKTYPHBIC OTIIMYUS TEXHUYECKH YHCTOTO XKeJe3a, CTaJlel ¥ YyryHOB?

48. Yro takoe rpadutuzanusn? Kak obpazyercs rpaguT B CTPYKTYpe YyryHOB?

49. UYro takoe 3akanka? KakoBblI ee 11e1b M Ha3HAUYCHHUE B IPOMBIILIICHHOCTH?

50. Kak ycranaBmuBaercsa Temieparypa 3akainku? Kakyro CTpykTypy HpuOOpeTaroT
JO3BTEKTOUHbBIE U 3a3BTEKTOUHBIE CTAJIN MOCIIE 3aKaIKU?

51. UYro Takoe 3aKaJuBAaEMOCTh U MIPOKAINBAEMOCTh CTaen?

52. Kakwue pa3sHOBHIHOCTH 3aKaJKH BBl 3HACTE M KAKOBO MX Ha3HAYEHHE B IPOMBIIIIJICHHOCTH?

53. Uro Takoe OTHYCK M KakoBa ero 1enb? PaccMoTpuTe mpeBpallieHus B 3aKaJIeHHBIX CTaJIX
MIpH HarpeBe.

54. Kakue pa3HOBUAHOCTU OTIYyCKa Bbl 3Haere? Kakue CTpyKTypbl U CBOICTBa MpHOOpETarOT
3aKaJICHHbIE CTaJIM [1OCJI€ PA3HOTO OTIYCKa U KaKOBO €0 Ha3HauU€HUE B MPOMBIIUIEHHOCTH?

55. Uro Takoe yaydllleHHe, KakoBO €ro Ha3HaueHHe B MpomblinuieHHocTu? Kakue cramum
MPUMEHSIOT JUTSl U3TOTOBIICHUSI IETaJIe MaIlIiH, ITOIBEPTAaeMbIX YIIYUIICHUIO?

56. Urto Takoe HOpMaJIN3aLUs, KAKOBO €€ Ha3HAuU€HHE B IPOMBIIIIICHHOCTH?

57. Yto Takoe XxuMHKO-TepMmuueckas oOpabGorka? Haszosure Buasl XTO, Hambonee MMpPOKO
IIPUMEHSEMbIE B TPOMBIIIEHHOCTH.

58. Urto HaspiBaeTcs neMeHTaiuei? Kak BEIOMpAOTCsl peXKUMBI 3TON 00padboTKu?

59. Kakwue ctanu noasepraroT 1ieMeHTauu?

60. Kakast tepmudeckass 00paboTKa IPOBOIUTCS TMOCIE [IEMEHTAIMU M KakoBa ee 1enb? Kakue
CTPYKTypa U CBOHCTBa (POPMHUPYIOTCSI B pe3yibTaTe LEMEHTAlMH U MOCIEAYIOUEH TepMHUYecKon
00pabOTKHU B TIOBEPXHOCTH U CEPJILICBUHE ICTATN?

61. Yro Takoe a30THpPOBAHNE M KAKOBA TEXHOJIOTHS €ro MPOBEACHUS?

62. Cranu, npuMeHsieMbIe U a30THPOBAHUS; HA3HAYCHNE a30THPOBAHUS B TPOMBIIIIICHHOCTH.

63. 3a cuer yero (OpMHUPYIOTCS CTPYKTYpa U CBOWCTBA MOBEPXHOCTHOTO CIIOSI M3JENUN TpU
a30THpOBaHUU?

64. C xaxo# 11eJbI0 BBIMOJHACTCS TepMHUUEcKas 00paboTKa 10 a30TUPOBAHMS U Kakas rocie?

65. Uro Takoe HUTpoIleMeHTanus ¥ nanupoBanre? C KaKoH 1ENbI0 OHH BHITIOJHSIIOTCS M B YeM
COCTOUT MX MPUHIMITHAIBHOE pa3indue?

66. [louemy mpm Bcex BHAAX XHUMHKO-TEPMHYECKOH OOPaOOTKH TMOBBIIIACTCS TIpeaes
BBIHOCJIMBOCTHU?
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67. Yto mpencrasiser coboit 3akanka TBY, ¢ kakoii 1enbi0 OHa MPOU3BOJAUTCS?

68. KakoBbl mpeumyliecTBa M HEIOCTATKH 3aKaJKM C WHAYKUHOHHBIM HAarpeBOM TOKaMH
BBICOKOM 4aCTOTHI?

69. Kakoit ormyck mnpoBoauTcss mocie 3akanku TBY, kakue CTpyKTypa H CBOWCTBa
(hopMUPYIOTCS TTOCIIE TAKOW 00paOOTKH M0 CECUYCHUIO U3CITHS?

70. YTO HaA3BIBAIOT JIETUPOBAHHBIMH CTASIMU U JICTUPYIOIIUMU KOMIOHEHTaMU?
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Bomnpochr:

1. OxapakTepu3yruTe TUIIbI ATOMHBIX CBSI3EH.

2. JIs1 KakuX BEIeCTB OCHOBHBIM SIBJISIETCS. MOHHBIN THIT CBSI3H?

3. JIns1 KakuX BEIIECTB OCHOBHBIM SIBJISIETCS KOBAJICHTHBIN THUIT CBA3U?

4, Jl71s1 KakuX BEIIECTB OCHOBHBIM SIBJISIETCS METAJUTMYECKUN TUTI CBS3U?

5. B kakoM ciyuae cnenyeT yuuThIBaTh cuiibl Ban-nep-Baanbca?

6. B 4yem paznuune Mex a1y KpUCTAIUTHYSCKUM U aMOP(GHBIM CTpOCHUEM?

7. Kakue Ttumbl cBsizeil XapaKTepHBI ISl KPHUCTAUIMYECKOTO M amMOpgHOro
CTpOEHHUS?

8. Kakoe cocTosiHue BellecTBa — KPHUCTAJUIMYECKOE MM aMOppHOe — SBISIETCS
0oJ1ee paBHOBECHBIM?

9. Jaiite onpeneneHue KpUCTAUIMYECKON PEIIETKH M KPUCTAIIMYECKOW SYEHKH.
HazoBute n3BecTHbIe BaM TUITHI KPUCTATUIMUECKUX PEIIETOK.

10. UYrto Ha3zpIBaeTCs MOJUMOPPU3IMOM (TTOJTMMOP(HBIM IIPEBPAILICHHEM)?

11. Urto Ttakoe annzorponusi? UeM 0OBSICHIETCS aHU30TPOIHS KPUCTAIIOB?

12. Uto Ha3bIBaeTCs CTENEHBIO nepeoxiaxiaeHus? Kak oHa 3aBUCUT OT CKOPOCTH
OXJIQXKICHUS TIPU KPUCTAJUTU3AIMHA METAJIJIOB?

13. OO0bsicHUTE BIUSHUE CTEIIEHU MEPEOXIIKIECHUS Ha CTPYKTYPY JIMTOTO METaslia.

14. UYro HazpiBaeTca Moauduuupoanuem? Kakosa ero neis?

15. B ueM oTiIiMuMA B CTPOEHUU UACATIBHOTO U PEAIbHOTO METAJLIIOB?

16. Kakue nedextsl xapakTepHbI JUIsl peaTbHOTO CTPOCHHUSI METAIOB? Y KaKUTE MX
BJIMSIHME HA CBOWCTBA.

17. JaiiTe onpeneneHne KOMIMOHEHTA, (a3bl, CTPYKTYPHI.

18. [lepeuucnure TUNBI COEIWHEHUHM, OOpa3ylOIIUX CTPYKTYphl  CIUIaBOB.
OxapaxkTepu3yiTe Kaxablid THUIIL.

19. Kakyto nndopmanuio o criiaBax aarT quarpammbl coctosiHus? Kak ux crposar?

20. Uro Takoe smkBanms? Kakue Buabl JMKBalMM BaM Wu3BecTHHI? Yem oHHU
BbI3BaHbI?

21. Yro takoe xoHona? Kax ompenenuts (a3oBbI COCTaB CIlIaBa, XMMHUYECKHM
cocTaB U Bec (az?

22. OxapakTepu3yiTe 3aBUCUMOCTh MEXAY THIIOM JUarpaMMbl COCTOSTHUS U
CBOMCTBAaMH CILJIABOB.

23. Kakue meToasl ynmpouHeHH sl CIUIaBOB BaM U3BECTHBI? OXapakTepu3ynTe ux.

24, Uro Ttakoe nepekpucramumnzanua? Kak MeHseTcsi CTpyKTypa U CBOMCTBA CILJIABOB
MIpH NepeKpUCTATUIU3AIH?

25. Uro Takoe aucnepcuoHHoe TBepiaeHue? Kak MeHsercs CTpyKTypa U CBOMCTBa
CIUIaBOB B pe3yJbTaTe TUCIEPCUOHHOTO TBEPACHUSA?

26. Uro Ttakoe Hakien? Kak MeHsieTCs CTpPyKTypa U CBOWMCTBAa METAJUIOB MpPH
Hakuierne?

27. Uro wnazbBaeTcs pekpucrammuianuei? [lo kakoit dopmyne ompenensercs

TeMIlepaTypa PeKpUCTAIUIN3ALUU?
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28. Kakas mnactuueckass nedopmariusi Ha3bIBaeTCsl XoJogHOU (ropsueit)? Kakas
nedopmariisi COmpoBOKIACTCS YITPOUHCHUEM ?

29. Yro Takoe TepMuyeckas oOpaboTka? Ha3zoBuTe OCHOBHBIC BHBI TEPMUUYECKOU
00paboTKH.

30. Kakue npespaiiieHust IpoTEKaIOT B CTAISAX PU Harpese?

31. Kak Bnusier pocT 3epHa aycTeHUTa HAa MEXaHHUYECKHUE CBOMCTBA CTAJIC?

32. Hapucyiite tuarpaMmy U30T€pMHUYECKOI0 IPEBPALLIEHHS] AyCTEHUTA.

33. Kakoe ocHOBHOe TmpeBpallleHHe MPOUCXOAUT B CTAIAX I[P MEIAJICHHOM

oxjaxaeHuu? HazoBuTe rmpoleccel, NPOTEKAIOUIME MpPU ATOM  [pPEBpallleHuu, U
OXapakTepusyire ux.

34. PaccMoTpuTe mepaMTHOE TPEBpALICHHE; HA30BUTE TPU CTAIUH  3TOTO
npeBparieHust. YTo U3MEHHUTCS TP NOBBIIICHUH CKOPOCTH OXJIAXKICHHUS?

35. Yro Takoe copout u Tpooctut? Uem OHU OTIMYAIOTCS OT MEPJIUTA IO CTPOCHUIO
U CBOMCTBaM?

36. PaccmoTpuTe  MapTeHCHTHOE — IpeBpalieHue. B 9eM  cOCTOMT — ero
NPUHIMIHAIBHOE OTIMYHE OT MEPIUTHOTO IPEBPALCHUS?

37. UYro Takoe MapTEHCUT, KAKUE OH UMEET CTPOEHHE U CBOICTBA?

38. YTo Takoe KPUTHYECKAsi CKOPOCTh 3aKaJIKU?

39. Yro Takoe ocraTouHblii aycteHUT? [loueMy OH coXpaHSETCS B CTPYKType Ipu
3aKaJke HeKOTOPBIX CTaJIeH, ero BIMsSHUE HA CBOWCTBA U KaK €ro YCTPaHUTb?

40. Yro Takoe OTXKUT, KAKOBBI €T0 LIeJIb U Ha3HAYCHHUE B TIPOMBIIIIJICHHOCTH?

41. YcraHoBUTE TeMIepaTypy OTXKHIa ISl 3ar0TOBOK U3 cranei, coaepkamux 0,4%

yriepona u 1,0% yraepona. Kakyro cTpykTypy ¥ TBEpAOCTbh MPUOOPETAIOT 3TU CTAU IMOCIE
omxura?

42. Kakue pazHoBugHOCTH OTKUTra Bbl 3HaeTe? KakoBo ux Ha3HaueHue?

43. Kakue npeBpaiiieHus IpoTeKaroT B XKeJle3e PU HarpeBe U OXJIaKACHUU?

44, Kakue ¢a3pr 00pa3yroTcsi B CUCTEME <OKEJIe30 — LEMEHTUT»?

45, Ha3zoBute xapakTepHble CTPYKTYpblI, 0Opa3yloliuecs B >Kelle30yIrJIepOaHCThIX
CILIaBax.

46. Uro moxkazeiBatorT jguauu ECF, PSK, CD, SE u QP amarpammsbl <okene3o —
LEMEHTUT»?

47. Kakue rpymniibl crijiaBoB MOXKHO BBIIEIUTE B CUCTEME (OKEJIe30 — IIEMEHTHUT», B
94eM COCTOAT CTPYKTYPHBIE OTIMUMS TEXHHUECKH YUCTOTO JKeJle3a, CTaleld U 4yryHOB?

48. Yro takoe rpaputuzanua? Kak oOpasyercs rpaduT B CTpyKType YyTryHOB?

49, UYro Takoe 3akanka? KakoBsl ee 11eJ1b 1 Ha3HAYEHHUE B TPOMBIILIJIEHHOCTH ?

50. Kak ycranaBnuBaeTcst Temneparypa 3akaiku? Kakyro cTpykTypy npuoOperaror
JOABTEKTOUIHBIE U 3a9BTEKTOU/IHBIEC CTAIN TTOCIIE 3aKAIKH?

51. Yro Takoe 3aKaTuBaeMOCTb U MPOKAINBAEMOCTh CTasei?

52. Kakne pa3sHOBHIHOCTH 3aKallkW BBl 3HAeT€ M KAKOBO HMX HA3HA4YCHHE B
MIPOMBIIIJICHHOCTH?

53. Uro Takoe OTHYyCK M KakoBa €ro uenb? PaccMoTpuTe mpeBpamieHus B
3aKaJICHHBIX CTAJISIX IPU HarpeBe.

54, Kakne pasHoBumgHOCTH OTmycka Bbl 3Haere? Kakue CTpYKTypbl M CBOMCTBa

NpUOOpeTaloT 3aKaJeHHbIe CTald IO0CJIE PAa3HOr0 OTHYCKa M KaKOBO €ro Ha3HaueHHe B
MIPOMBILIIIEHHOCTH?

55. Yro Takoe yiydllleHHE, KaKOBO €ro Ha3HaueHHe B MpomblluuieHHOCTH? Kakue
CTaJId IPUMEHSIOT JUIsl U3TOTOBJICHUS J€Tajeil MallliH, MOABEPraeMbIX YIydIlIeHU0?

56. Yro Takoe HOpManHM3aus, KaKOBO €€ Ha3HAYEHHUE B IIPOMBIIIJIEHHOCTH ?

o7, UYro Takoe xumuko-tepmuyeckas odbpadborka? Hazosure Bunsl XTO, Haubomnee
LIUPOKO MPUMEHSIEMBIE B TPOMBIIITIEHHOCTH.

58. Urto Ha3wiBaeTcs nemeHTaruein? Kak BEIOMpArOTCs peKUMBI 3TO 00padoTKu?

59. Kakue cranu nogsepraroT EMEHTALUN?

Bepcus: AAAAAAB38eA Koa: 000133841



60. Kakas tepmuyeckas oOpaOoTka MPOBOAMUTCS TOCIE LEMEHTALMU M KakoBa ee
nens? Kakwe cTpykTypa u cBOHcCTBa (OPMHPYIOTCS B pE3yJbTare IEMEHTallud |
MOCIIEAYIONIEH TePMUIECKOM 00paOOTKH B TOBEPXHOCTH U CEPALICBUHE JETANIN?

61. Yro Takoe a30TMPOBAHNE U KAKOBA TEXHOJIOTHS €ro MpOoBeACHUS?

62. Cranu, mnpuMmeHsieMble JJIs a30TUPOBAHMS; HA3HAUEHUE a30TUPOBAHMS B
IIPOMBIIIJICHHOCTH.

63. 3a cuer 4dero GOPMUPYIOTCS CTPYKTypa M CBOMCTBA MOBEPXHOCTHOTO CIIOS
U3EIUN TIPU a30TUPOBAHUN?

64. C Kako# ILeNbI0 BBIMOJHIETCS TEpMHUECKas 0O0pabOTKa 10 a30TUPOBAHHS U
Kakas rocne?

65. Yro Takoe HuUTpoueMeHTauuss M unuaHupoBanue? C Kakoil LENbl0 OHHU
BBINOJIHAIOTCS M B YEM COCTOUT MX MPUHIMIIUAIBHOE pasinyue?

66. [Touemy mpu BceX BUAAX XUMHKO-TEPMHUYECKOW OOPaOOTKM TMOBBIIIACTCS
Ipees BBIHOCIUBOCTH?

67. Yro mpencrasisieT coboii 3akanka TBY, ¢ kakoii nenpro oHa MPOU3BOAUTCS?

68. KakoBbl mpeumyliiecTBa M HEJIOCTATKU 3aKaJKH C HMHIYKIHMOHHBIM HarpeBoM
TOKaMU BbICOKOM 4acTOThI?

69. Kaxkoit ormyck npoBoautcs nocne 3akanku TBY, kakue cTpykTypa U CBOHCTBa
(hopMUpPYIOTCS TTOCIIE TAKOW 00paOOTKH 110 CCUCHUTIO U3JICITHS?

70. Yro Ha3bIBAIOT JETUPOBAHHBIMU CTAJIIMU U JIETUPYIOIIUMHU KOMIIOHEHTaMH?
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Pa3znen Ne2 ATOMHO-KpHCTaUIMYECKOE CTPOCHHUE TBEPBIX TEN
Tunosoe 3axanne Nel MHaumnupoBanue Kpuctamiorpapuyeckix IIOCKOCTEN U

HAIpaBJICHUN

Tumn: /lomamHee 3aganue

Tpynoemkoctb(00beM yacoB): 12

TemaTuka: [IpoBecT HHIUIIMPOBAHKE KPUCTAIOrPAaUIECKUX MIIOCKOCTEH M HAIIPABICHUN B
COOTBETCTBUH C BAPUAHTOM.

TunoBbIe BAPDUAHTHI:

VHIULMPOBAHUE KPUCTAJUIOTPAOMYECKUX IIJIOCKOCTEU U HATIPABJIEHUIA
I'pynmna ®.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
BapuauT 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
BapuaHT 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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Bapuadr 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
Bapuanr 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
Bapuant 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
Bapuant 12) 13-15-7-5; 23-17-9; 0-21-19; 22-21-23-26; 5-14-15; 12-13-2-1
Bapuant 13) 0-21-23; 1-2-10-9; 7-23-17-1; 7-15-16-8; 23-25-13-22; 16-23-18
Bapuant 14) 13-15-7-5; 12-23-17; 0-21-19; 22-21-23-26; 13-15-17-19; 3-2-23
Bapuant 15) 12-10-16-14; 11-25-18-17; 6-22-1-17; 7-25-16; 6-20-18-8; 15-20-18
Bapuant 16) 15-23-24-16; 14-24-20; 0-2-18-26; 20-25-26; 12-9-15; 7-6-19-20
Bapuanr 17) 25-3-1; 3-2-18-19; 25-11-10-9; 26-17-18-19; 7-26-17; 12-13-26-19
Bapuanr 18) 15-16-2-3; 15-9-7-1; 5-19-23; 5-6-17-24; 15-0-8; 21-17-8-6
BapuaHT 19) 7-24-18-19; 4-0-26-20; 25-19-17; 6-19-24; 5-26-22; 15-9-17-23
Bapuanr 20) 2-3-1-0; 3-8-18; 7-2-19; 1-8-21-22; 3-11-14-6; 14-5-7

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

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

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

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

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

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

Bapuanrt 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

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

Bapuanr 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

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

BapuaHT 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

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

Bapmanr 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

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

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

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

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

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

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

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

Bapuant 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
Bapuanr 29) 2-3; 2-7; 2-18; 2-13; 2-16
BapuanTt 30) 4-25; 4-1; 4-14; 4-16; 4-15

BOHpOCBI IJIs1 CAMOKOHTPOJIA:

1. aiiTe onpegeneHne KpUCTaaIMYecKoro BeLLecTsa?

2. aliTe onpegeneHne KPUCTaNIMYECKON peLleTKn?

3. JaviTe onpeaeneHne KpUCTanIMyeckom CTpyKTypbI?

4. Ha3zoBUTe OCHOBHbIE CBOMCTBA KPUCTA/ITIMYECKMX TE/ U NOSCHUTE, Ha YEM OHM OCHOBaHbI?

5. YTo TaKoe pag B KPUCTANINIMYECKON peLleTKe?

6. O6BACHUTE, YUTO TaKOE 3/IeEMEHTAPHAA AYeiKa BellecTBa’?

7. Oavite onpegeneHne cMMBoJa y3na?

8. [JaviTe onpeaeneHne CMMBOJIa NJIOCKOCTU, MHAEKCA NNOCKOCTU? OBBACHUTE, YTO TaKoe CTPYKTYPHO-
3KBMBaAJIEHTHbIE MJIOCKOCTK, KaK 3anmcaTb UX CUMBOJIbl B Kybuyeckom auyelike?

9. [laiiTe onpegeneHne CUMBO/1a HanpaBAEeHMA, ero 3anncuK?

10. Kakure HanpaBaeHua BXOAAT B CEMENCTBO CTPYKTYPHO-3KBMBA/IEHTHbIX HanpaBAeHUI (KaK passinyatoTca, ux
WHAEKCbI gNs Kybuyeckom ayenkn)?

11. YKaXKnte, KakmMe MHAEKCbl MOXHO MEHSATb B CEMENCTBE CTPYKTYPHO-3KBUBAIEHTHbIX MJIOCKOCTEN B
rekcaroHasibHOM fvenke?

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

13. [lanTe onpeaeneHne ocu 30HbI?

14. O6baAcHuTe 3anumcu: [110], <110>?
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JAmnarpammsbl cocTosinusi.doc
Bbaok Nel Marepuanosenenue
Pa3zaen NeS JluarpaMMbl COCTOSIHUSI METAINIMYECKAX CUCTEM

Tunosoe 3axanue Nel J[narpamMmbl COCTOSIHUS IBOMHBIX CIUIABOB

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM YacoB): 8

TemaTuka: 1. PacmmdpoBare auarpaMmbl COCTOsSHUI (ompeneneHue (a3 U CTPYKTYPHBIX
COCTABJIAIOLIMX B JIFOOBIX 00JaCTAX JBOMHBIX AUArpaMm).

2. Hayuutbcs 1mosib30BaThCsl MPaBUWIIOM (a3 U MPABUIOM OTPE3KOB MPU MOCTPOEHUHM KPUBBIX
OXJIQX/ICHUS U OTIPE/ICIICHUU KOJMUYECTBEHHOTO COOTHOIICHUS (a3 JUIst TFOOBIX CIIaBOB.

3. Omnpenenstb NpOLECCHI, MPOUCXONALINE HA JUHUAX Juarpammbl (JIMKBUAYC, COJIMIYC,
IBTEKTHUYECKAs JIMHUSA, JUHUA MPEAeIbHON PaCTBOPUMOCTH U IIp.), IPU OXJIAXKJEHUM M HarpeBaHUU
CILIaBA.

TunoBbie BapuaHTbI:

BAPUAHT Ne 1
[TocTpouTh MBOMHYIO AHArpaMMy COCTOSHUS TI0 JAHHOMY TpeX(pa3HOMY paBHOBECHUIO
Ka0= az0t fiso
PacTBOopuMoOcCTb (ha3 mpu KOMHATHOM TemIeparype:
a,=5 N Bo=85 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY U OINPEACIUTh COOTHOILIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUISl CIUIABOB:
0%, 15%, 30%, 70% B
BAPUAHT Ne 2
[TocTpouTh MBOMHYIO AMArpaMMy COCTOSIHUSI IO JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
Keo= azot fiso
PactBopuMocCTh (a3 mpu KOMHATHOW TeMIepaType:
2,=30 s Bo=90 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUS, HAPHUCOBATH CTPYKTYPY M OIPEACIUTh COOTHOLIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUISl CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 3
[TocTpouTh MBOMHYIO AMArpaMMYy COCTOSIHUSI 10 JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
Ka0= a0t fso
PacTBopuMoOCTh a3 mpu KOMHATHOW TeMIepaType:
20=20 N Bo=80 B%
ITocTponTh KpHUBBIE OXJIAKIAEHUSA, HAPHUCOBATH CTPYKTYPY M OIPEACIUTh COOTHOUIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIS CIUIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne 4
[TocTpouts JBOIHYIO AMArpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHIO
Ks0= a0t fro
PacTBopuMoCTh (a3 mpu KOMHATHOW TeMIepaType:
20=20 N Bo=80 B%
ITocTponTh KpHUBBIE OXJIAKIAEHUS, HAPHUCOBATH CTPYKTYPY M OIPEACIUTh COOTHOUIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIS CIUIABOB:
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0%, 30%, 50%, 80% B
BAPUAHT Ne 5
[TocTpouTh JBOWHYIO JUArpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Ks0= a0t fiso
PacTBopuMoOCTb (pa3 nmpu KOMHATHOM Temreparype:
a,=10, Bo=90 B%
IlocTpouTh KpuUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIFOIIMX JUIS CILJIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne 6
[TocTpouTh JBOMHYIO JUArpaMMy COCTOSIHUSA MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Keo= azot fiso
PacTBOopuMoOCTb (pa3 nmpu KOMHATHOM Temreparype:
a,=10, Bo=80 B%
IlocTpouTh KpUBBIE OXJIAKIACHUSA, HAPUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIIOIIMX JIs CILUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 7
[TocTpouTh MBOMHYIO AHArpaMMy COCTOSHUS TI0 JAHHOMY TpeX(pa3HOMY paBHOBECHUIO
Ks0= az0t fiso
PacTBOopuMocCTb (pa3 mpu KOMHATHOM Temreparype:
2,=20 N Bo=90 B%
IlocTponuTh KpHUBBIE OXJIAKIEHUSA, HAPHUCOBATh CTPYKTYPY MU OIPENEIUTh COOTHOLIEHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIIOIIMX JJIs CILUIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne 8
[TocTpouTh MBOMHYIO AHArpaMMy COCTOSHUS TI0 JAHHOMY TpeX(pa3HOMY paBHOBECHUIO
Ks0= a0t fro
PactBopuMocCTh (a3 mpu KOMHATHOM TeMIeparype:
20=20 N Bo=90 B%
IlocTponTh KpHUBBIE OXJIAKIACHUS, HAPHUCOBATH CTPYKTYPY M OIPEACIUTh COOTHOLIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUISl CIUIABOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 9
[TocTpouTh MBOMHYIO AMArpaMMy COCTOSIHUSI IO JAHHOMY TpeX(pa3HOMY paBHOBECHIO
Ks0= a0t fro
PactBopuMocCTh (a3 mpu KOMHATHON TeMIepaType:
2,=10 N Bo=80 B%
IlocTponuTh KpHUBBIE OXJIAXKIACHUSA, HAPHUCOBATH CTPYKTYPY M OIPEACIUTh COOTHOUIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUISl CIUIABOB:
0%, 30%, 30%, 70% B
BAPUAHT Ne 10
[TocTpouts NBOIHYIO AHarpaMMmy COCTOSTHUS IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Ks0= a0t fro
PacTBopuMoOCTh (a3 mpu KOMHATHOW TeMIepaType:
20=20 N Bo=70 B%
ITocTponTh KpHUBBIE OXJIAKIAEHUS, HAPHUCOBATH CTPYKTYPY M OIPEACIUTh COOTHOUIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIS CIUIABOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 11
[TocTpouTh MBOMHYIO AMArpaMMy COCTOSIHUSI IO JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
Ka0= a2t fso
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PacTBopuMoOCTb (pa3 mpu KOMHATHOM Temreparype:
a,=10, Bo=80 B%
IlocTpouTh KpHUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY MU OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIsl CIUIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne 12
[TocTpouTh JBOMHYIO JUAarpaMMy COCTOSIHUS IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Keo= azot fiso
PacTBOopuMOCTS (pa3 mpu KOMHATHOM TemIeparype:
a,=10, Bo=90 B%
IlocTpouTh KpHUBBIE OXJIAKIACHUSA, HAPUCOBAThb CTPYKTYPY U OIPEIAECIUTh COOTHOILIEHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIsl CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 13
[TocTpouTh MBOMHYIO AHArpaMMy COCTOSHUS TI0 JAHHOMY TpeX(pa3HOMY paBHOBECHUIO
K10= A+ fso
PacTBOopuMoOcCTb (ha3 mpu KOMHATHOM TemIeparype:
Bo=85 B%
IlocTponuTh KpHUBBIE OXJIAKIACHUSA, HAPHUCOBATH CTPYKTYPY M OIPEACIUTh COOTHOLICHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUISl CIUIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 14
[TocTpouTh MBOMHYIO AHArpaMMy COCTOSHUS TI0 JAHHOMY TpeX(pa3HOMY paBHOBECHUIO
Keo= azt+ B
PacTBOopuMoOCTS (pa3 mpu KOMHATHOM Temreparype:
20,=30
IlocTponuTh KpHUBBIE OXJIAKIACHUSA, HAPHUCOBATH CTPYKTYPY M OIPEACIUTh COOTHOLICHUE
($a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIS CIUIABOB:
0%, 20%, 40%, 70% B
BAPHUAHT Ne 15
[TocTpouts NBOIHYIO AMArpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Ka0= a0t fiso
PactBopumMocTh a3z mpu KOMHATHON TeMIepaType:
2,=10 N Bo=90 B%
ITocTponuTh KpHUBBIE OXJIAKIACHUSA, HAPHUCOBATH CTPYKTYPY M OIPEACIUTh COOTHOLIEHUE
(a30BBIX U CTPYKTYPHBIX COCTABIISIOIINX JUIS CIUIABOB:
15%, 40%, 60%, 100% B
BAPHUAHT Ne 16
[TocTpouTh NBOMHYIO AMArpaMMy COCTOSIHUSI 10 JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
Kso=A+ B
PacTBopuMoCTh (a3 mpu KOMHATHOW TeMIepaType:
ITocTpouTh KpUBBIE OXJIAKIACHUS, HAPUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOLICHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIFOIIMX JIs CILUIABOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 17
[TocTpouTth NBOMHYIO JUAarpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
K30 + fso= aso
PacTBopuMocTb (pa3 nmpu KOMHATHOM Temmeparype:
a0=20, Bo=90 B%
ITocTpouTh KpUBBIE OXJIAKIAEHUSA, HAPUCOBATH CTPYKTYPY U OIPEACIUTh COOTHOLICHUE
(ha30BbIX U CTPYKTYPHBIX COCTABJISIIOIIMX JIs CILIABOB:
40%, 60%, 70%, 100% B
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BAPUAHT Ne 18
[TocTpouTh JBOMHYIO IUarpaMMy COCTOSHHS II0 JAHHOMY Tpex(a3zHOMY PaBHOBECHIO
K20 + fso= a0
PactBopuMOCTh (pa3 mpy KOMHATHOM TEMIIEPATYPE:
2,=10, B,=80 B%
[TocTpOMTL KpUBBIE OXJIAXKIEHHS, HAPUCOBATHL CTPYKTYPY M OINPENEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISIONIMX IS CILIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 19
[TocTpouTh JBOMHYIO IUarpaMMy COCTOSHHS I10 JAHHOMY Tpex(a3zHOMY PaBHOBECHIO
K30 + fso= aeo
PactBopuMOCTh (pa3 mpy KOMHATHOM TEMIIEPATYPE:
a,=60 N Bo=90 B%
[ToCTPOMTL KpHBHIE OXJIAXKICHUS, HAPUCOBATH CTPYKTYPY H ONPENEIUTH COOTHOLIEHHE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISIOUIMX IS CILIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 20
[TocTpOUTh JBOMHYIO AHArpaMMy COCTOSIHHS 110 JAHHOMY TPeX(Pa3HOMY PABHOBECHIO
K30 + B= aso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATYpE:
ao=20 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHHS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISIOUIMX IS CILIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 21
[TocTpOUTh JBOMHYIO AHArpaMMy COCTOSIHHS 110 JaHHOMY TpeX(a3HOMY PaBHOBECHIO
Kot a30= feo
PacTBOpUMOCTE (pa3 mpu KOMHATHOM TeMIIepaType:
a,=10, B,=70 B%
[TocTpOHUTE KpHMBBIE OXJIAXKICHUSA, HAPUCOBATH CTPYKTYPY H OMPENEIUTH COOTHOILIEHHE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISIONUIMX /IS CILIABOB:
20%, 50%, 70%, 100% B
BAPUAHT Ne 22
[TocTpoHTh JBOMHYIO IHarpaMMy COCTOSHHS TI0 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
Ko+ A= feo
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TEMIIEpaType:
B0=80 B%
[TocTpOHUTL KpHMBBIE OXJIAXKICHUSA, HAPUCOBATH CTPYKTYPY H OMNPENEIUTH COOTHOILIEHHE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISIOUIMX IS CIUIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 23
[TocTpoHTh JBOMHYIO JMarpaMMy COCTOSHHS 10 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
K0 + fro0= aso
PacTBOpUMOCTB (ha3 Y KOMHATHOM TEMIIEpPAType:
20=20, Bo=90 B%
[ToCcTpOMTL KpHBBIE OXJAKIEHHSA, HAPUCOBATH CTPYKTYPY H OIPEAEIUTH COOTHOIIECHHE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISIOUIMX /IS CILIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 24
[TocTpoHTh JBOMHYIO JMarpaMMy COCTOSHHS 10 JAHHOMY TpeX()a3HOMY PaBHOBECHIO
K30 + B= auo
PacTBOpUMOCTB (ha3 pH KOMHATHOM TEMIIEpPATypE:
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20=20 B%
[ToCTPOMTL KpUBBIE OXJIQKAEHMS, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOILECHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISIONIMX IS CILIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 25
[TocTpoMTh JBOMHYIO IUarpaMMy COCTOSHHS I10 JAHHOMY TpeX(a3zHOMY PaBHOBECHIO
K30 + fro= ass
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEPATYPE:
20=20, Bo=90 B%
[ToCTPOMTL KpHBBIE OXJIAXKIECHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISIONIMX IS CILIABOB:
25%, 50%, 80%, 100% B
BAPUAHT Ne 26
[TocTpoMTh JBOMHYIO AMArpaMMYy COCTOSHHS 10 JAHHOMY Tpex(a3sHOMy PaBHOBECHIO
Ko + fgo= aso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEPATYpE:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHHS, HAPUCOBATh CTPYKTYPY M OMNPENEIUTH COOTHOIIEHHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISIOUIMX IS CILIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 27
[TocTpOUTh JBOMHYIO JHArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PABHOBECHIO
K20 + 0= aso
PacTBOpHMOCTH (ha3 IPY KOMHATHOM TEMIIEpATYpE:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHHS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISIOUIMX IS CILIABOB:
20%, 40%, 70%, 100% B
BAPUAHT Ne 28
[TocTpoHTh JBOMHYIO IMarpaMMy COCTOSHHS 10 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
Ko + B= aso
PacTBOpUMOCTE (pa3 mpu KOMHATHOM TeMIIEpaType:
20=30
[TocTpOHUTE KpHMBBIE OXJIAXKICHUSA, HAPUCOBATH CTPYKTYPY H OMNPENEIUTH COOTHOILIEHHE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABISIOUIMX /IS CILIABOB:
40%, 50%, 75%, 100% B
BAPUAHT Ne 29
[TocTpoHTh JBOMHYIO IMarpaMMy COCTOSHHS 10 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
K50 + B= aco
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TeMIIepaType:
20=30
[ToCTPOHMTL KpHMBBIE OXJIAKICHHSA, HAPUCOBATH CTPYKTYPY M OINPEAEIUTH COOTHOIICHHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISIOUIMX /IS CILIABOB:
30%, 60%, 80%, 100% B
BAPUAHT Ne 30
[TocTpoHTh JBOMHYIO IMarpaMMy COCTOSHHS 10 JAHHOMY TpeX()a3HOMY PaBHOBECHIO
K30 + fro= a0
PacTBOpUMOCTB (ha3 IpH KOMHATHOM TEMIIEpAType:
20=20, Bo=90 B%
[ToCTpOHMTL KpHMBBIE OXJIAXKICHUSA, HAPUCOBATH CTPYKTYPY H ONPENEIUTH COOTHOLIEHHE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISIONUIMX IS CILIABOB:
30%, 40%, 65%, 100% B
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BAPUAHT Ne 31
[TocTpouTh JBOMHYIO IUarpaMMy COCTOSHHS II0 JAHHOMY Tpex(a3zHOMY PaBHOBECHIO
K10t feo= azo
PactBopuMOCTh (pa3 Ipy KOMHATHOM TEMIIEpATYpE:
20=20, Bo=90 B%
[ToCTPOMTL KpHBHIE OXJIAXKICHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISIONIMX IS CILIABOB:
20%, 50%, 70%, 100% B
BAPUAHT Ne 32
[TocTpoMTh JBOMHYIO IUarpaMMy COCTOSHHS 10 JAHHOMY TpeX(a3sHOMY PaBHOBECHIO
Kgo + az0= fo
PactBopuMOCTh (pa3 mpy KOMHATHOM TEMIIEPATYPE:
2,=10, B,=90 B%
[ToCTPOMTL KpHBHIE OXJIAXKICHUS, HAPUCOBATH CTPYKTYPY H ONPENEIUTH COOTHOLIEHHE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISIOUIMX IS CILIABOB:
15%, 40%, 60%, 100% B

BOHpOCBI CaAMOKOHTPOJIA:
1. Yro o3Hayaer MMPOCKIHA TOYKH IICPCCCUCHUSA KOHOIbI C JIuHUuEH cojmayca Ha OCb

KOHIIEHTpaLHii?

2. Uro o3Ha4yaeT MpOEKIHUS TOYKU IE€PECEUEHUs] KOHOJbl C JIMHUEH JMKBHUIyCAa Ha OCb
KOHIICHTpaLuii?

3. KoHoma paszeneHa TOYKOM, MOKa3bIBAIOIIEH COCTAaB CIUIaBa Ha JBa oTpe3ka. OTpe3ok
IpUJIETAIOINN K JIMHUM JMKBUAYCA BBOEe AnuHHee. KakoB npoueHT xuakoil ¢assl B crinase?

4. KoHoma paszzerneHa TOYKOM, MOKa3bIBAIOIIEH COCTaB cCIiulaBa Ha JiBa oTpe3ka. OTpe3ok
MpUJIEraoui K TUHUY JTUKBHIyca BIBoe JUIMHHee. KakoB mpoleHT TBep10ii (a3el B criiaBe?

5. Ha xako#l JIMHUM JIEKUT TOYKA, COOTBETCTBYIOIIAs KOHIy PaBHOBECHOW KPHUCTAJUIM3ALUU
cruiaBa’?

6. Ckompko (a3 HaxoAsTcs B paBHOBECHMM IIPU  TEPBUYHOM  KPHUCTAJUIM3ALUU
JIByXKOMIIOHEHTHOTO CIlJIaBa HE 3BTEKTHUECKOI0 cocTaBa’?

7. Kak Ha3bIBaeTCs pasHUILA MEXKAY TEMIIEPATypOHl IUIABIEHHS U KpUCTAJLUIM3aluy MeTaia?

8. 13 kakux a3 cocTOUT CTPYyKTypa cIuiaBa, cojepxamiero 30 % koMmnoHeHTa A B 00JacTH
MEPBUYHON KpHUCTaUIU3aluu?

9. Kakum o00pa3oM H3MEHSIETCSl COCTaB TBEpAOM (a3l MpU KpUCTAIIM3ALUU  CIUIaBa,
conepxartero 60 % kommnonenra B?

10. CninaB ¢ kakoif CTpyKTypo#t Oy/ieT UMeTh MUHUMAJIbHYIO TEMIIEpaTypy IJIaBIeHUs?

11. Kak Ha3piBaeTcs CIOCOOHOCTh TBEPAOrO Tejla CYIIECTBOBAaTh B  HECKOJIbKUX
KPUCTAJUIMYECKUX CTPYKTYypax?

12. I1o xaxkoi JIMHUM U3MEHSETCS COCTaB KUIKOM (hazbl B IpoIiecce KpUcTalIn3aun?

13. [To kakoMy IpaBUITy omnpenensercs cocras (as?

14. Tlo xakoMy npaBUITy ONpeeNsseTcss KOIUYecTBO (a3, HaXOAIIMXCS B PABHOBECUU ?

15. B kakux KOOpJAMHATax CTPOSAT KPUBBIE OXJIAXKICHHS CILUIABOB?

16. Kak Ha3bIBaeTCs Mepexo1 MeTaia U3 SKUIAKOro MM MapooOpa3HOro COCTOSHUS B TBEPOE

¢ 00pa30BaHNEM KPUCTAIUTMYECKON CTPYKTYphI?
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17. Kak Ha3pIBaeTCs Tpynmma XUMHYECKHX OHJIIEMEHTOB, OOJQJAalOIIMX B 00JIACTH HHU3KHX
TEMIIEPaTyp SBJICHUEM CBEPXIIPOBOAUMOCTH?

18. Kak HaspiBaeTcs JMHMS JUarpaMMmbl COCTOSIHUSI Ha KOTOpPOM JIeKaT TOYKH,
COOTBETCTBYIOIIME HavaJly PaBHOBECHON KPUCTAJUIM3ALMU CIIJIaBa?

19. Yro Ha3bIBAIOT 3€pHOM MeTasuia?
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Bb10op MmaTepuajia 1 ynpouHsironiei 00padoTkm aeraJieid MAIIMH U MHCTPyMeHTa.doc
baoxk Nel MarepuanoseneHue
Pa3znen Ne8 JlernpoBaHHbBIE CTaIu U CILIABBI
Tunosoe 3aganue Nel [IpoBecTy BEIOOp MaTepualia U YIPOUHSIONICH

00paboTKM JieTaneit MallliH U UHCTPYMEHTa

Tumn: /lomamHee 3aganue

Tpynoemkoctb(00bem yacon): 20

Temaruka: PaGora Hajx 3agaHMeM IMO3BOJMUT JIydllle OPUEHTUPOBATHCA B BHIOOpE cTanei
Pa3IMYHOrO Ha3HAYEHHUsS U OOOCHOBAHHOM OIPENEIEHUU ONTHUMAJIBbHBIX PEXHMOB MX TEPMHUUECKOMN
00paboTKHu:

1. [IpoBectn ananu3 yciaoBuil paboOTHl JeTand WM HMHCTpyMeHTa. Mcxonas w3 atoro,
copMynupoBaTh TPEOOBAHMS, IPEABIBISEMBIC K MaTEpUAITY.

2. JlaTb XapaKTepUCTUKY MpeaoXKeHHOM cranu: xumuueckuil cocraB no I['OCTy,
KPUTHYECKHE TOUYKH, 11€1b BBEJICHUS JETUPYIOIUX 3JIE€MEHTOB.

3. Haznauuth u 060CHOBaTh PEXUMBI TEPMUUECKONH 00paOOTKH AETaau WIM UHCTPYMEHTA
JUIs TOJNY4YeHHUs] TpeOyeMbIX [0 YCIOBHSIM pPa0dOThl CBOMCTB (TeMIepaTypa ayCTEHUTH3aLuHy,
OXJIaX1arol1as cpefa, Temreparypa oTinycka 1 T.1.).

4. OnucaTh MHUKPOCTPYKTYpPY M IPHUBECTH MEXaHHYECKHE CBOICTBa CTalM IOCIe
OKOHYATEJIbHON TepMuiecKoi 00paboTKu.

S. [IpuBectu npyrue Mapku crajeil, U3 KOTOPBIX MOXET ObIThb M3rOTOBJIEHA yKa3aHHas
JieTanb WIK HUHCTPYMEHT U KPaTKO OMHUCATh UX TEPMUUECKYIO 00paboTKy.

Tunosbie BApDUAHTDI:

Bapmunanr 1
X010BOM BUHT TOKApPHOTO CTaHKa M3roToBJeH U3 ctainu 9XBI'.

Bapuanr 2
®pe3bl A5 pe3Ku AepeBooOpadOTKH U3roToBIeHbI U3 ctanu 9XC.

Bapuant 3
JUIMHHBIA CTEP’)KHEBON MHCTPYMEHT C MONEPEYHBbIM Ce4eHHeM 10 35 MM u3rorosieH u3 craau XBCI'.

Bapuanr 4
OTpe3Hble U pe3b00BbIE Pe3Ibl TOKAPHOTO CTaHKa M CBepJiia U3TOTOBIIEHBI U3 ctainu POMS.

Bapuanr S
Pe3upl 00a1pouHbIe MeTam1000padaThIBAIOIIET0 CTAHKA U3TOTOBJIEHBI U3 cTaiu P9.

Bapuanr 6
BrITsDKHBIE TITaMITBI TS XOJI0IHOM 00pabOTKY TaBIIEHUEM MeTajljla H3roTOBJIEHbI 3 cTtainu XBI'.

Bapuanr 7
Kpymnnble mrramnsl cinoxHoi GopMbl 1715 X0JI01HOW 00pabOTKK MeTasuia 1aBleHHEM U3TOTOBJIEHBI U3
cramu X12M.

BapuanTt 8
MomnoToBbIE MITaMIIBI JJIs TOpsiUel 00paboTKK MeTallia 1aBIeHHNEeM U3TOTOBIEHBI U3 ctanu SXHM.

Bapuant 9
ITammel Ui TOpsiYeid BRICAIKM METaJlia U3rOTOBJICHBI U3 cTanu 3X2B8d.

Bapuant 10
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MoJ0TOBBIE IITAMITBI JUIs TOpAYei 00paboTKH MeTallIa AaBiIeHreM H3roTosieHsl u3 cranu SXHBC.

Bapuanr 11
[Ipecchopmbl A1 TUTHS IO TABJICHUEM LIBETHBIX CIUIABOB U3TOTOBJICHBI U3 cTanu 4X5B20C.

Bapuant 12
Jlnist apMUpOBaHUSA KeTe300€TOHHBIX KOHCTPYKIMK IPUMEHEHbI PYTKU 13 ctanu 2512C.

Bapuant 13
lapuku, poJIMKY U KOJIbLIA OJAIIUITHUKOB U3rOTOBJIEHBI U3 cTainu 95X18.

Bapuanr 14
Banuk BoasiHOro Hacoca ABUTaTessl BHYTPEHHETO CrOpaHUs U3roToBIIeH U3 ctanu 12X13.

Bapuanr 15
[TopuiHeBble nanbLbl ABUraTeNlsi BHYTPEHHEIO CrOpaHMsi U3roTosiieHsl u3 ctanu 12XH3A.

Bapuant 16
Peccopsl rpy30BbIX aBTOMOOMIIEN N3rOTOBJIEHBI U3 cTanu 60C2.

Bapuant 17
KpecToBuHa kapaHHOro Baja aBTOMOOMJIS M3rOTOBJIEHA U3 cTain 15X.

Bapuant 18
HlecTepHu KOPOOKU CKOPOCTEN METAIIIOPEKYIINX CTAHKOB U3roTOBIEHHI U3 cTanu 40XH.

Bapuant 19
Tpaku ryceHn4HbIX MalluH U3roToBieHbl u3 cramu 110I'13J1.

Bapuant 20
Jlomactu rupOTYpOMH U THAPOHACOCOB JEKTPOCTAHIIMI U3roTOBIICHBI U3 cTanu 12X18HIT.

Bapuant 21
BrinyckHble KianaHbl aBTOMOOMIIBHBIX JBUTaTenel n3rorosiaeHsl u3 cranu 40X9C2.

Bapuant 22
HlaTyHbI TPaKTOPHBIX ABUTaTeIe u3rotosiensl u3 cranu 40XH2MA.

Bapuant 23
Konblia mapukonommnauKoB u3rotosiaeHs! u3 cranu LIX15CT.

Bapuanr 24
Peccopsl nerkoBoro aBroMmo0msis U3rotToBieHsl U3 craiu SOXTDA.

Bapuant 25
Tspkeno HarpyKeHHbIE IPY>KUHBI OTBETCTBEHHOI'O Ha3HAaYeHMsI U3roToBIeHbI u3 ctanu 70C3A.

Bapuant 26
UYepBsk pyJIeBOro yrpasieHHsl aBTOMOOMIsS u3rotosiieH u3 ctaiu AC30XM.

Bapuanr 27
Topcuonnsbie Basbl ceueHrem a0 100 MM uzrotoriens! u3 cranu 45SXH2M®DA.

Bapuant 28
Konenuatsie Basibl ABUraTesneil BHyTPEHHErO CrOpaHusl U3roToBIEHb! u3 ctanu 45XH.

Bapuanr 29
3yOuaThie KoJieca KOpoOOK MepeMeHbI Tiepeiad aBToMoOmIIel n3rotTosieHsl u3 cranu 18XI'T.

Bapuant 30
['mnb3b1 IWIMHIPOB ABUTATENEH BHYTPEHHETO CrOpaHus U3roToBieHsl u3 cranu 38 X2MIOA.

Bapuant 31
[Tonyocu nerkoBbIX aBTOMOOMIIEH N3TOTOBICHBI U3 cTanmu 45 I,

Bapuant 32
UYepssik npuBoaa cuuaoMerpa u3rotosiieH u3 cranm 20XH3A.

Bapuant 33
[Iectepun KOpoOKM Mepeaad aBTOMOOUIIST U3roTOBJICHBI U3 ctamu 18XI'T.

Bapuant 34
Konenuatsie Banbl 1BUraTeneil BHyTpEHHETO CropaHus U3roTosieHsl n3 cranu 18X2H4BA.

Bapuant 35
[IpyxuHBI KPYTIHBIX IPECCOB U CTAHKOB U3TOTOBIIEHBI U3 cTaimu SOXTA.

Bapuaut 36
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Emxoctu u TpyOONIpOBOABI, HCIIOJIb3YeMbIe B XMMUYECKON MPOMBIIIIICHHOCTH, U3TOTOBIICHBI U3 CTAIN
08X18H10.

Bapuaut 37
[[Tapyiku, poMKUA U KOJIbIA TOAIIMITHUKOB U3TOTOBJICHBI U3 cTainu 12XH3A.

Bapuant 38
JIMCKY TUTYTOB, JIYIIWIBHUKOB CEJIbCKOXO03SIMCTBEHHBIX MAITMH M3TOTOBJICHBI U3 ctaiu 701

Bapuaut 39

Kompuia muamerpom 200..250 MM KpymHOTaOapUTHBIX MOAIIUITHUKOB HW3TOTOBJICHBI M3 CTald
20X2H4A.

Bapuant 40

3ybuarbie Kojeca TIaBHOM mepenadn TpaHcMmuccuu aBToMobOwist 3UJI M3roToBiIeHBI W3 CTaH
20XH2M.

Bapuant 41

Hunuaapuyeckre U KOHWYECKUe 3y0uaThie Kojeca peAyKTopa 3aIHEr0 MOCTa IPy30BbIX aBTOMOOMIIEH
n3rotoBieHsl u3 cranu 30XI'T.

Bapuanr 42

3y04uaroe KoJIeco BKIIOUCHHS TIEPETHET0 MOCTa MOJIHOTPUBOIHOTO aBTOMOOWISE Y A3 M3TOTOBIICHO U3
cranu 25XI'M.

Bapuanr 43
Kynaku mapnaupa nepeasero Beayuiero Mocta apromoouneii I'A3 usrorosnenst u3 cranu 27XI'P.

Bapuaur 44
KapnanHbie Baibl aBTOMOOMIICH U3TOTOBJICHBI U3 cTainu 40172,

Bapuanr 45
Prryar nepexitoueHus nepeaay aBTOMOOUIIS U3TOTOBIICH U3 CTAIN
40XC.

Bapuanr 46
[Tosryocu Beaymux MmoctoB aBromoowmitei 31JI uzrorosnens! u3 cramm 40XI'TP.

Bapuanrt 47
[TpomexxyTouHas miecTepHs 3aJIHETO X0Aa KOPOOKH MepeMEHBI repeaad aBTOMOOWIISI M3TOTOBJIEHA U3
ctaimu AC19XTH.

Bapuaur 48
3ybuarble KojJeca KOpPOOKHM TiepeMeHbl Tmepenad aBToMoOwiIsi BA3 U3rotoBieHbl W3 CTalH

AIT20XTHM.

Bapuant 49
3anopHble UTJIbl OIJIABKOBOM KaMepbl KapOropaTopa U3roToBieHsl u3 cranu 30X13.

Bapuant 50
Xupypruyeckuii MHCTpyMEHT (CKaJbIIeb U JIp.) U3roToBjieH u3 cranu 40X13.
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