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PABOYAS ITPOT'PAMMA JINCHUIIJINHBI
Pa3znesnnbl paboyeil mporpaMMbl
1. Ilenu ocBoeHUs AUCHUILINHBL [lepedeHp MIaHUPYEMBIX Pe3yIbTaTOB O0yUCHUS.
2. MecTo TUCIMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON TPOTrPaMMBI.
3. CrpykTypa u coepx aHue JUCIUTIINHBL.
4. IlepedyeHb yueOHO-METOIUYECKOTO OOECTICUCHHUS 111 CAMOCTOSTEIIbHON PabOThI
00yYJaOIIUXCs 0 TUCIUTUIHHE.
5. ®oHA OIIECHOYHBIX CPEACTB sl MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJarouxcs mno
JTUCLHUTLINHE.
6. IlepedueHb OCHOBHOU U JIOMIOJIHUTEIBHONW y4eOHOU JIUTEepaTyphl, HEOOXOIUMOM /I OCBOCHUS
JUCLUTLITUHBI.
7. Tlepedenp pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHHKAIIMOHHOM ceTn «IHTepHETY,
HEOOXOIUMBIX JIJIS OCBOCHUS TUCIIUTLIHHEI.
MeTtoauueckue ykazaHust Jisl 00y4arommxcs M0 OCBOCHUIO TUCHUTUTHHBI.
9. TlepedyeHbp HHPOPMAIIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX IPU OCYIIIECTBICHUN
00pa30BaTebHOTO MpoIiecca Mo TUCIUIUINHE.
10. Onucanue MaTepuaIbHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM I OCYIIECTBICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUINHE.

o

Ipuiio:xkenusi K padoyveil mporpaMme QM CIUATINHbBI
[Tpunoxenue 1. AHHOTaLUs pabovel IPOrpaMMel
[Tpunoxenue 2. [IpukpersieHHbie hanibl

[Iporpamma coctaBieHa B cootBeTcTBuU ¢ TpeboBanusmu CYOC MAU, pa3paboTaHHOTO HA OCHOBE
momudummpoBanaeix ®I'OC BO (3++) mo wampasnenuto 24.03.05 J[Buratenu neTaTelbHBIX
anmnaparoB

ABTOpPBI IPOIPAMMBI:

ITumenoBs C.C.

3aBeayronuii odecreunBaroiei kadeapoi

TAOM

[Tporpamma ogoGpeHa:

3aBenyrouuii Bemyckatomieit kadenpoit TIIAJ[  AupexTop BbImycKaromiero ¢uianana
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1. HIEJX OCBOEHUA JUCHUIIJIMHBI. IEPEYEHD IIVIAHUPYEMBIX

KOMIIETEHIIAM U PE3YJIbTATOB OB YYEHMUSI.

HCHBIO OCBOCHU OTUCHUIIINHBI MartepualoBeICHUE SIBIISICTCS AOCTHUIKCHUC CIICAYIOIHNX PE3YJIbTATOB

ocoenus(PO):
N udgp PesysbTaT 00y4yeHus
1 3-6(OIIK- 3HaTh KPUTEPHUH KaueCTBa PA3INIHBIX MATEPUAIIOB
2.3)
2 3-7(OIIK- 3HaTh METOABI OLEHKU CTPYKTYPHI U CBOMCTB MaTepUallOB METANINUECKOM U HEMETaNIn4eCKoi
2.3) TIPUPOJIBI
3 3-8(OIIK- 3HaTh CTPOCHNE METAUTMUECKUX M HEMETAUNTNISCKUX KOHCTPYKIIMOHHBIX MaTepHUAIOB
2.3)
4 V-6(OIIK- YMeTh OpHEHTHpPOBaTbCS B  MHOTOOOpasMM M T'PaMOTHO IOAXOJWTH K  BBIOOpPY
2.3) KOHCTPYKIIMOHHOTO MaTephana, OO0EeCIeYMBAIONIeT0 HAACKHYI0O W JIOITOBEYHYIO paboTy
W3JENNS B YCJIOBHSIX €T0 IKCIUTyaTaI[iH
5 V-7(OIIK- YMeTh 1eNeHanpaBIeHHO U3MEHSTh CTPYKTYPY U CBOMCTBA MaTEpUaIOB
2.3)
6 V-8(OIK- YMeTh 000CHOBATH BHIOOP KOMIUIEKCA (PU3HKO-MEXaHHMYECKUX CBOWCTB MATEPHANIOB C IEIHIO
2.3) penIeHns TEXHNYECKONW MIIM KOHCTPYKITMOHHOH 3a/1a4n
7 B-7(OIIK- BrnaneTs HaBbIKaMM CO3/1aHHSI MATEPUAJIOB C 33JaHHBIMU CBOMCTBAMU
2.3)
8 3-10(OITK- 3HaTh CMOCOOBI CO3MaHWs KOMITO3WUITMOHHBIX MAaTepHalOB, TPUMEHSEMBIX B aBHWa- H
2.3) PaKeTOCTPOESHUH
9 V-10(OIIK- | YMmeTh BBIOMpaTh CIOCOOBI BO3JCUCTBUS HAa MaTepual IS TOXy4YeHHs] TPeOyeMBIX CBOWCTB
2.3) CIUIABOB
10 B-2(OIIK- Brnaners HaBBIKAMHM M3y4eHHs] 3aKOHOMEPHOCTH (POPMUPOBAHUS MHUKPO- U MAaKpPOCTPYKTYpPHI U
3.2) CBOHCTB METAJUIMYECKUX MAaTEpHaJIOB NP BO3JICHCTBIH Pa3IMYHBIX (PaKTOPOB
11 B-3(OIIK- Brnamerr HaBBIKAMH W3yYEHHS 3aKOHOMEPHOCTH (OPMHPOBAHUS CTPYKTYpHl M CBOICTB
3.2) aMOp(HBIX M KPUCTALTHYECKUX MTOJMMEPHBIX MAaTEPHAJIOB IPH BO3ICHCTBUH TEMIIEPATypHl H
JTABICHUS
12 B-4(OIIK- Bnanere HaBBIKOM BBISIBIECHHMS 3aKOHOMEPHOCTEH (OPMHUpPOBaHMS CTPYKTYPbl M CBOWCTB
3.2) MaTepuaioB
13 B-5(OIIK- Bianetpr HaBBIKAMH HM3Y4YEHHS 3aKOHOMEPHOCTH (DOPMHPOBAHHUS CTPYKTYphl H CBOWCTB
3.2) KEepaMHUYECKHX MaTepUaIOB IIPU BO3/ICHCTBUH TEXHOJIOTHYECKHUX (DaKTOPOB
14 3-1(OIIK- 3HaTh METONBI HWCCIICIOBAHUS TEXHWYECKMX CHCTEM Il aHajiu3a | ONpeiesiCHUs
7.3) XapaKTEPUCTHUK MCCIIETYEMBIX MTPOIECCOB
15 B-1(OIIK- Brnager MeToaukaMu HCCIEAOBaHUS TEXHHUUYECKHX CHCTEM [UIsl aHaIM3a M ONpeAesieHUs
7.3) XapaKTEPUCTUK MCCIICTYyEMBIX IPOLIECCOB
[Tepeuncnennsie PO sBisroTcs 3TanoM GOpMUPOBAHMS CIEAYIOUIMX KOMIIETECHIIMMI:
N HIngp Komnerenuus
1 OI1K-2 Crioco0eH MpUMEHATH 00IIeMH)KEHEPHBIE 3HAHUS B IPO(ECCHOHATLHON e TEIbHOCTH
2 AIIK-6 CrocoOHOCTH  MCCIIEZOBAaTh W aHAIN3UPOBATH INPUYMHBI Opaka B TIPOM3BOACTBE U
pa3pabaThIBaTh MPEJIOKEHNUS 110 €r0 MPEAYNPEKACHHUIO M YCTPaHEHUIO.
3 OIIK-7 CriocoOeH HCIIOJIb30BaTh COBPEMEHHBIE IMOAXOMBI U METONBI pemeHus MpodhecCHOHATBLHBIX
3a7a4 B 00JIACTH aBHAIIMOHHOM 1 PaKeTHO-KOCMHUYECKOH TEXHUKH
4 OIIK-3 CrnocobeH  HpHUMEHSATh ~ METOIbl ~ MATEeMAaTHYeCKOrO  aHalHW3a, MOJCIUPOBAHUS |
HKCTIEPUMEHTAILHOI0 UCCIIEJOBAHHS B ITPOPECCHOHATIBHON AESTEIBHOCTH

NuaukaTtopsl AOCTHKEHHUS] KOMIETEHIMM, CIy)Xalue Ui TPOBEPKH CPOPMUPOBAHHOCTH YACTH
COOTBETCTBYIOIIECH KOMIETEHIINHU:

N

HIndgp

Wnaukatop koMnereH Uil

1

OIIK-2.3

Pemaer CTaHAApTHBIC 3aJa4yun HpO(i)CCCI/IOHaJILHOﬁ JACATCIBbHOCTHU C IIPUMCHCHUCM
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0O0IIeMHKEHEPHBIX 3HAHUI

2 OIlK-2.3 Pemaer cramgaptHele 3amaudm  MPO(ECCHOHATBHON  JIEATENBHOCTH €  TNPHUMEHEHHUEM
0O0IIEeMHKEHEPHBIX 3HAHUI

3 OIlK-2.3 Pemaer crammaptHele 3amaud  MPO(ECCHOHATBHON  NEATENBHOCTH €  NPHUMEHEHHEM
00IIENH)KCHEPHBIX 3HAHMI

4 OIIK-2.3 Pemaer crampaptHble 3ajaun  Npo(ECCHOHAIBHOM  JEATEIBHOCTH C  NPUMEHEHHEM
0O0IIEMHXEHEPHBIX 3HAHUI

5 OIIK-2.3 Pemaer crammaptHele 3amaud  MPO(ECCHOHATBHON  NEATENBHOCTH C  TNPHUMEHEHHEM
00IIEeNH)KCHEPHBIX 3HAHWI

6 OIIK-2.3 Pemaer crammaptHble 3amaun  Npo(eCCHOHANIBHOM  JAEATEIBHOCTH C  NPUMEHEHHEM
00IIeMHKEHEPHBIX 3HAHUI

7 OIIK-2.3 Pemaer crammaptHele 3amaud  MPO(ECCHOHANBHON  NIEATENBHOCTH €  TNPHUMEHEHHUEM
00IIENH)KCHEPHBIX 3HAHUI

8 OIIK-2.3 Pemaer crammaptHble 3amaun  Npo(eCCHOHANIBHOH  JAEATEIBHOCTH C  NPUMEHEHHEM
00IIENH)KCHEPHBIX 3HAHMI

9 OIIK-2.3 Pemraer cranpmaptHele 3amadd  npo(ECCHOHANBHON  JCSITEIBHOCTH C  IPUMCHEHUCM
0O0IIeMHKEHEPHBIX 3HAHUI

10 OIIK-3.2 Vcnonp3yeT MeToOsl TEOPETHYECKOTO W 3KCIIEPHMEHTAIHHOTO HCCIENOBAHUS ISl PEIICHHS

3a71a4 B Ipo(ecCHOHAIBHON ACATENbHOCTH

11 OIIK-3.2 Hcnonb3yer METOAbl TEOPETUUECKOTO U HKCIEPUMEHTAJIHLHOTO HCCIENOBAHUS AJS PEIICHUS

3aJa4 B HpO(l)CCCHOHaHBHOﬁ JACATCIbHOCTHU

12 OIIK-3.2 Hcmonb3yeT METOIbI TEOPETUIECKOTO W DKCIEPUMEHTAIBHOTO HCCIICIOBAHUS IS PEIICHUS

3a1a4 B IpodecCHOHAIBHON AEITENbHOCTH

13 OIIK-3.2 Hcnonb3yer METOJbl TEOPETUUECKOIO U HKCIEPUMEHTAJIHLHOTO HCCIENOBAHUS JJISI PEIICHUS

3a7a4 B Ipo(ecCHOHAIBHON ACATENbHOCTH

14 OIIK-7.3 Hcnonb3yer METOOBl HCCIAEAOBAHUS TEXHMYECKHUX CHCTEM JUIsl aHajlu3a W OlpeesieHus

XapaKTCPUCTUK UCCICAYCMBIX ITPOLECCOB

15 OIIK-7.3 Hcnonb3yer METOABl HCCICAOBAHUS TEXHMUYECKHUX CHCTEM JUIsl aHaIU3a W ONpEeAcsICHUs

XapaKTEPUCTHK UCCIIEAYEMBIX MTPOIIECCOB

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI.
JucuunimHa MarepuanoBeieHUe SBISIETCS MNPEANIECTBYIOMIEM W MOCHenyromen s

CJICAYIOMINX OUCHHUIINH

N IlpeamecTByOIe TUCIUNJINHBI

Hocnez[yloume JAUCIHUITIJIHHBI

Xumus

Hrorosas roc. arrectanus

HaueprarenbHas reomerpust

ConpoTuBJIEHHE MAaTEPUATIOB

TeopeTnueckass MEXaHUKA

JleTanu MalivH U OCHOBBI KOHCTPYUPOBAHUS

WuxenepHas rpaduka

Teopml MCXAaHHU3MOB U MalllMH

[, 0 I SN U T  NO I e

BBenenne B aBHAIMOHHYIO M PAaKETHO-
KOCMHMYECKYIO TEXHHUKY

TexHomorus KOHCTPYKIHMOHHBIX MAaTCPUaAIOB

MexaHuKa KUIKOCTH U raza

TepmonHamuka

Teronepenaya

DJIIEKTPOTEXHHKA U IJIEKTPOHUKA |

YyeGHast mpakTHKa

— = |\O |00 [ O

—_ o

MeTpOJIOFI/ISI, CTaHdapTU3anu-d
cepTU(HUKAIHS

12

TEXHOJOTHYECKUX rnponecco JJJTA

13

Teopust pe3aHus U peKyIIMid HHCTPYMEHT

14

O6opynoBanne ¢ UYIIY  (IIporpammuo
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YIIPABISAEMOE obopyoBaHue JUIS
MeXaHN4eCKOH 00paboTKH)
15 TexHosornyeckasi NpakTUKa
16 [Ipou3BoiCTBEHHAs! IPAKTHKA
17 TexHoI0rHs 3arOTOBUTEILHOIO MPOU3BOACTBA
(TexHoNOTHS 3aTOTOBUTEIBLHO-IIITAMIIOBOYHBIX
pabor)
18 Texuonorust npousBojctea AJl u DY
19 TexHoMOrnUecKkass OCHacCTKa
20 Texnomorus OXO u DPO (Texnonorus
ANEKTPOPUZNYECKUX METOJOB 00pabOTKH U
3aIUTHBIC TTIOKPBITHS)
21 IIpennunioMHas mpakTHKa
22 Teopus, pacyer u MPOEKTUPOBAHUE
ABHAIMOHHBIX JIBUTATEJIEN W SHEPreTHYECKUX
YCTaHOBOK
23 WckyccTBEHHBIM MHTEIUIEKT U CUCTEMHBIN
aHaJIN3
24 MeTo/1b1 MaTEMaTHYECKOT0 MOICIIMPOBAHUS
3. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI
OO1m1ast TpyI0EMKOCTh JUCIUILTHHBI COCTABISET 4 3aueTHBIX(bIe) equHuI(bl), 144 yaca(oB).
Mopnyab Paznen Jleknuuu | Ilpaktuu. | Jladopar. | CPC | Bcero Bceero ¢
3aAHATHUSA paﬁon qacoB IK3aMEHaAMHU
u
KypCOBbIMH
MartepuanoBenen | Beenenue 2 0 0 1 3 144
ne ATOMHO-KPUCTAIUTAIECKOE 4 0 4 8 16
CTPOEHUE TBEPBIX TEN
Kpucrannmzanus Metamio 4 0 4 2 10
Jedopmarms u 2 0 0 1 3
PEKPUCTATITH3ALINS
JlrarpaMMBbl COCTOSTHUS 4 0 4 9 17
MCETAJUIMYCCKUX CUCTEM
JKerne3o u ero crutaBbl 4 0 0 1 5
OCHOBBI TEXHOJIOTUH 12 0 4 4 20
TEPMHUYECKOU U XUMHKO-
TEPMUYECKON 00PaOOTKH
crajim
JlernpoBaHHbIE CTAH 1 4 0 0 1 5
CIINIaBbI
LIBeTHBIE METAILIBI U 2 0 0 1 3
CIINIaBbI
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Bcero

38 0 16 28 82 144

3.1.Jlexknuu

Pa3znen
JUCIUTLIHHBI

Oo0bem,
4acoB

Tema nexnun

1.1.BBenenue

Beenenue

1.2.AToMHO-
KpUCTAIITUYECKOE
CTpPOEHUE TBEPIBIX
TEI

Crpykrypa MatepuanoB. OOIIUe CBEACHUS O MeTaIax

1.3.Kpucramnuzanus
METAIIIIOB

Kpncmnnmaunﬂ MCTAJUIOB U CTPOCHUC METAJNIMICCKOTO CIIUTKA

1.4.Aedopmanust u
PEKPUCTAIIIN3ALHS

MexaHu3M 1 0COOCHHOCTH IJIACTUYECKOr0 JeOPMHUPOBAHUS.
Pekpucrammm3anoHHbIe TPOIECCH

1.5. lmarpamMmbl
COCTOSTHHS
METaNTHYECKUX
CHCTEM

I[I/IarpaMMBI COCTOSAHUA METATITHYCCKHUX CHCTEM

1.6.Kene30 u ero
CIIJIaBEI

XKemezoyrnepoaucTsie craBsl. [JparpaMmMa COCTOSTHHS CHCTEMBI KeJIe30 —
yriepoa. YriaepoaucTeie ctanu. YyryH

1.7.0cHOBBI
TEXHOJIOTUHI
TEpPMUYECKOU U
XUMHUKO-
TEPMUUECKON
00paboTKH CTaIH

Tepmuueckas 00paboTKa cTanu

1.7.0cHoBBI
TEXHOJIOTUH
TEPMHUYECKON U
XUMHUKO-
TEePMHUUYECKOU
00paboTKH CTANIN

OCHOBHBIE BH/IbI TEPMUUECKON 00pabOTKH CTaIN

1.7.0cHOBBI
TEXHOJIOTUHI
TEpPMUYECKOU U
XHMHKO-
TEePMHUYECKOU
00paboTKU CTaIH

IloBepXHOCTHOE YNIPOUHEHHUE CTANbHBIX U3AETUI

10

1.8.JlerupoBaHHBIC
CTaJIU ¥ CILIABBI

JlernpoBannbIe cTany u crutaBbl. Kimaccudukanys 1 MapKupoBKa JISTHPOBAHHBIX
crasieil. KoMno3uiroHnHble MaTepuabl

11

1.9.11BeTHbIC
METAaJUIBI U CILIABBI

IIBeTHbIe MeTanns! U cruiaBsl. [lopomkoBeie MaTepuansl CACer u CAIlbr

Hroro:

38

3.2.Conep:xaHue JIeKIUI.

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

Tun nekuun: MadopMarmonHas JeKIus

®opma opranm3aumu: JIekius

Omucanmne: Metaiumyeckie MatepHanbl Kak (QyHIaMEHT [MBHIM3ALMH. BrusHue HOBEHIIMX

JOCTHKEHUI HayYHO-TEXHHUYECKOTrO Tporpecca Ha pa3idyHble OTpacid MeTautyprud. TpeboBaHUs K

Ka4eCcTBY M pacIIMpeHHe coprameHTa uzfenuid. [IporpeccuBHbIE METOABI MOJTY4eHUs] U 00pabOTKU

MCTaJlJIOB.
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1.2.1. Crpykrypa marepuasion. Oo0mue cBegenus o merasuiax (A3: 4, CPC: 1)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekus

Omucanmne: CTpykTypa MaTepuaiaoB. AToM. XuMHueckas cBa3b. Mosekyna. Pa3oBoe COCTOSIHHUE
BemectBa. ['a3 m xuakocTh. TBepmoe Tteno. JledekTsl B KpucTawiax. MoaemupoBaHHE CTPYKTYPHI

MaTepuasoB.

OOmme cBemeHust o Mmetawiax. Metamibl. Knaccudukamms meramioB. Kpucrammmdeckoe cTpoeHHeE
MeTayuioB. CTpOEHHE M CBOWCTBA YMCTBIX METAJUIOB. DIIEeMEHTHI Kpuctawiorpadpun. Kpucrammmueckue
pEIIeTKH METAJUIOB. PeanbHOE CTpOCHHME METALTHUECKHX KPHCTALIOB (JleeKThl cTpoeHHs pearbHBIX
KPUCTAUTOB). AHH30TPOIHSI CBOWCTB KPHUCTALIOB. MeTOABl M3ydeHHUs] CTpoeHUs] MeTauioB. OCHOBHBIE

CBOMCTBA METAIIOB U CI1aBoB. Juddyzus.

1.3.1. Kpucranauzauus MeTalI0B U CTPOeHUe MeTaliimdeckoro cautka (A3: 4, CPC: 1)
Tun gexuun: [TpoGieMHast nekius
®opma opranm3aumu: JIekius

Onucanme: Kpucrammszanys METaUIOB U CTPOCHHE METAJUIMYECKOro ciuTka. [lepBuuHas
KPUCTAJUIM3alMsl METAUIOB. TpH COCTOSHMA BEIECTBA. JHEPreTUYECKUE YCIOBHA  IIpolecca
KpUCTaUIM3alMu. MexanusMm Tporecca Kpuctammzammu. Popma KpuCTaJUIMUECKUX 00pa3oBaHU
(Jdennputhble kpuctaiibl). CTpoeHHE METAJUIMYECKOro ciuTKa. IIpeBpallieHnss B TBEPIOM COCTOSHHHM.

[TomumopdusM. MarautHbIe IpeBpalieHus. 3aKaaKa U3 JKUIKOTO COCTOSHUSA. AMOpP(hHOE COCTOSIHHE.

[Tocne mpocmoTpa yueOHOTO (GuIbMa MO TEXHOJOTUH PA3IMBKH W KPHUCTAJUIM3AIMHM CTAIM CTYIACHTHI
pa3ouBaroTcs Ha 3-4 y4eOHBIX TOATPYIIIBI M B TEUCHHH 15 MHUHYT pa3OMparoT CHOCOOBI Pa3iIMBKH U

MIPOIIECC KPUCTALTH3AITUH CTAIH.

[lo 3aBepuieHuto, pabourie MOATPYNIBI OOBEIUHSIOTCS M KOJUIEKTHBHO OOCY)KIAIOT JIOCTOMHCTBA W
HEJIOCTaTKU PA3IMYHbIX CHOCOOOB pa3lMBKU U MOSBIEHHUSA 1e(hEKTOB B MpOLECCe KPUCTALIM3ALUU U

CIIOCOOBI YCTPAaHEHHUS TIOCIIETHUX.

Ha ocHoBe anamm3za mnpenopaBaTeslb COBMECTHO CO CTyIEHTaMH (GOpPMYIUpPYET MpoOsieMbl

KpUCTaJUIM3alluy MCTAJIJIOB U CIOCOOBI UX pCUICHUSA.

1.4.1. Mexanu3m u 0CO0EHHOCTH ILUIACTHYECKOro aedopmMupoBaHusi. Pekpucrauim3anmoHHbIe
npoueccol (A3: 2, CPC: 1)

Tun nekuun: MadopMarmonHas JeKIus
®opma opranmsaumu: JIekuus
Onucanue: MexaHn3m U 0COOEHHOCTH IIACTUYECKOTO JIEPOPMUPOBAHUSI.

Mexanu3Mm IiactTuyeckoro nedopmupoBaHusa. MexanusMm aedopMaliii MOHO-M TMOJMKPUCTAIUINYECKOTO

Tena. Yrpyras U miactTudeckas aedopmarps. Xpyrnkoe U Bsi3Koe paspyiienue. GakTopsl, Onpeesstonye
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XapakTtep paspyiieHus. VcnblTaHusi MeXaHW4YecKUx CBOWCTB. McmbiTanus ponroBedHocTd. OlleHKa
KOHCTPYKIIMOHHOM TMPOYHOCTH METOJaMH MEXaHUKU pazpyiieHus. (OcoOEHHOCTH — MCIIBITaHUN
MEXaHNYCCKNX CBOMCTB npun HU3KUX TCMIICpaTypax. CHCLII/Ia.HBHLIe METOAbI HUCIILITAHUM.

Hepaspyatomye MeTosl KOHTPOJISL.

BnusHue HarpeBa Ha CTpOEHHE W CBOMCTBA Je(hOPMHUPOBAHHOTO MeTayuia (PeKpUCTAIUIN3AlMOHKBIC

npouecchl). Haken. Bo3spat. Pexpucramnu3zars. CBepXIIaCTUYHOCTb.

1.5.1. Iluarpammsl cocTosiHusi MeTautnueckux cucrem (A3: 4, CPC: 1)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranmsaumu: JIekuus

Onucanue: /luarpamma cocrostaust. [IpaBuio a3, OOmue 3amedanusi 0 TOCTPOSHUH JHarpaMM
COCTOSIHMA. OKCIIEPUMEHTAIBHOE TOCTPOEHHE JauarpaMM. JluarpamMma COCTOSIHUSL JUI  CILIaBOB,
00pa3yloImux MexaHHYecKue cMecu U3 4ucThix KomroHeHToB (I poxa). IlpaBuio otpeskos. [[uarpamma
COCTOSIHUSI I CIUIABOB C HEOTPAHMUYCHHOW pPacTBOPUMOCThIO B TBepjaoM coctosiHuu (I poma).
JlmarpaMma COCTOSIHUS ISl CTIAaBOB C OTpaHMYEHHON PacTBOPUMOCTHIO B TBepaoM coctosianu (111 poxa).
Jluarpamma COCTOSIHUSL JJIsI CIUIaBOB, oOpasyronmx xumudeckue coeauHenust (IV poma). Jmarpamma
COCTOSIHMSI JUISl CIIABOB, WCIIBITHIBAIOIIMX HOJMMOp(HBIE NpeBpamieHus. Kpucramumsanys CruiaBoB B
HEPAaBHOBECHBIX YCIOBUSAX. CHCTEMBI C TpeMsi KOMIOHEHTAMH. YIPOIIEHHBIE METOJbl HW3Yy4EHUS

MHOTOKOMITOHEHTHBIX crcTeM. CBs3b MCXKIY CBOMCTBaMH CITJIABOB M TUITOM AuarpaMMbl COCTOSHUA.

1.6.1. 7Kese3oyriepoaucrbie CIVIaBbl. JlMarpaMma COCTOSIHMSI CHCTEMbI JKesie30 — YIJIEpOd.
Yraepoauctbie ctanau. Uyryn (A3: 4, CPC: 1)

Tun gexuun: MHPOpMATMOHHAS JISKITHST

®opma opranmsaumu: JIekuus

Onucanue: J/[narpamMmma COCTOSIHUSI CUCTEMBI JKesie30 — yriiepol. KoMrmoHeHTsI u (a3bl B CIjaBax
xKesesa ¢ yriepooM. JlnarpaMma COCTOSIHUSI CHCTEMBI JKEe30 - IIEMEHTUT (MeTacTaOMIIbHOE COCTOSIHHE).
JlnarpamMma COCTOSIHUSI CHCTEMBI JKeNe30 - rpadut (cTabMIIbHOE COCTOSIHUE).
Yraepoaucteie cramu. OOmas xapakTepucTHKa. BriwsiHME yriepoja Ha CBOMcTBa craiu. BrusHue
MIOCTOSTHHBIX TIpUMeced Ha cBoiicTBa ctand. CTajdh pa3MYHBIX CIIOCOOOB MPOW3BOJCTBA. UWCTas CTalb.
VYraepoaucras crainb OOIIETO Ha3HAUYeHMs.. YTJIEPOAWCThbIE KayeCTBEHHbIE CTald. YTJIEPOIUCThIE

HHCTPYMCHTAJIBHBIC CTaJll. Hal"apTOBaHHaﬂ craimb. JlmcroBas cranb JJIA XOHOHHOﬁ MTaMIIOBKH.

OOpabaTbIBaeMOCTh pe3aHrueM. ABTOMaTHBIE CTaJIH.

Uyryn. [Iponecc rpadutuzammu. Ctpykrypa uyryHa. ®opmer rpaduta. CTpyKTypa U CBOMCTBA UyryHa.
ITpumecu B uyryne. Cepsbiii 1 Oenblii uyryHbl. Beicokonpounsiii uyryH. KoBkuil uyryH. JlerupoBanHsie

YYTI'yHBL
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1.7.1. Tepmuueckasi oopadorka craiau (A3: 4, CPC: 1)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranmsaumu: JIekuus

Onucanue: [lonstre o Tepmuueckoit oopadborke. Bumpl Tepmuueckoit o0padotku. TpuHIums

TepMHUYecKoi 00paboTku. JlnarpaMma coCTOsHUSI.

[IpeBpamienus B cransx. [IpeBpamienus B cranu npu Harpese. [IpeBpaiiieHust B CTaiau Npu OXJIaXICHHUH.
[peBpamienust B 3aKkajieHHOW cTanu npu HarpeBe. OOpa3zoBaHMe aycTeHHTa. POCT ayCTEHMTHOro 3epHa.

Pacnian aycrennra. MapreHcUTHOE IIpeBpalleHue. beHHUTHOE NpeBpalleHue.

1.7.2. OcHoBHBbI€ BH/IbI TePMUYECKOiT 00padoTku cTamu (A3: 4, CPC: 1)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranmsaumu: JIekuus

Onucanue: Omxur u  HopMamm3ammsa. Omxkur [ poma. Omxur II poma (dasoBas

NEPEKPUCTATITN3ALINSA ).

3akanka. Beibop Temmeparypsl 3akanku. OOpaboTKa XOJIOJOM. 3aKaluBaeMOCTh M MPOKATHBAEMOCTb.

Buyrpennue HanpsokeHust. JleeKThl 3aKaKH.
Otnyck u ctapeHue.
VYcioBus HarpeBa v OXJIAKACHUS TIPU TEPMHUECKON 00paboTKe.

Brusiare TepMudeckoit 00paboTKM Ha MEXaHMYECKHE CBOMCTBA CTAJIH.

1.7.3. [loBepXHOCTHOE YIIPOUHEHHE cTANbHbIX u3aeauii (A3: 4, CPC: 1)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranmsaumu: JIekus

Omnucanme: YIpoyHEHHE MOBEPXHOCTH METOJOM IUIACTHYECKOro AeOopMUpOBaHHSA. MeTobl

MEXaHMYECKOTO YIIPOYHEHHsI TOBEPXHOCTH. TepMoMexaHnyeckas oopadoTka
IToBepxHocTHas 3akanka. OOImue nookeHus. BrIcokoYacToTHast 3aKaka.

XUMUKO-TepMHUUEcKass 00paboTka cramu. OOImas XapaKTEpUCTHUKA MPOLECCOB XWMHMKO-TEPMUYECKON
obpabotkn  ctanmu. LlemeHramms cramu.  AsotupoBanue. Hutpouemenramms. [{uanuposanwue.
BbopupoBanue. CumunmpoBanue. [[uddy3rnoHHOEe HACHIIIEHHE MeTallaMH. BBICOKOIHEPreTHUECKHe

METO/Ibl XHMHUYECKOTO MOAN(DHUIINPOBAHHSI.
JlazepHast Tepmuueckas 00paboTKa.

JlazepHast xumMuKo-TepMuueckas oopadotka (JIXTO).

1.8.1. JlermpoBanublie ctanu u ciiiaBbl. Kitaccugukanuss 1 MapKUPOBKA JIETHPOBAHHBIX CTAJICH.

Komno3unuonnsie marepuaisi (A3: 4, CPC: 1)

Tun nekuun: MadopMarmonHas JeKIus
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®opma opranm3aumu: JIekmus

Omucanme: JlernpoBaHHbIE CTAIM U CIUIaBbL. BimsiHue nerupyronmx anemenToB. Kiaccuduxarust
npumeceii. BiusiHue s1emMeHTOB Ha noiauMopdu3M kese3a. Pacrpenenenue Jerupyromux 371eMEHTOB B
cramy. BrusHMe nerupyronmx snemMeHTOB Ha (epput. KapObumHas (aza B JerMpoBaHHBIX CTaISX.

Bmusaue JICTUPYIOIIUX 3JICMCHTOB Ha IMPCBPALICHUA B CTAJIN.

Knaccudukamms w mapkupoBka JerupoBaHHBIX crayedl. Kitaccudukarnusi JerupoBaHHBIX —CTaJIeH.

MapkupoBKa JIETUPOBAHHBIX CTAJICH.

Koncrpykimonnsle cranu. MexaHWYecKre CBOWCTBA CTajldM, BIMSHHUE CTPYKTYpPbl M JIETHPYIOLIUX
aneMeHToB. TepMudeckas 0OpabOTKa KOHCTPYKIIMOHHBIX cTanell. LlemMeHTyemble (HH3KOYTIePOAUCTHIC)
cTany. Yiydiiaemble (CpeaHeyrIepoaucTbie) cTaiu. Bricokomnpounsie ctamu. CBapuBaeMOCTh CTallu.
CrpoutenbHast ctaimb. ApmarypHas ctaib. [Ipyxunrnas cranb. [llapukomoammnaukoBas craib. JedekTs

JIETUPOBAHHBIX CTAJIEH.

WNuctpymentanbupie  cramu.  OOmme  monokeHWs.  MHCTpyMeHTallbHBIE  CTald  TOHMKCHHOM
MPOKATMBAaeMOCTH. VHCTpyMeHTanbHbIE CTald MOBBIIICHHOW MPOKAINBAEMOCTH (JIETHPOBaHHBIE

MHCTPYMEHTAJIbHBIE CTaJH). bricTpopexymiue cranu
[IITammioBele cTanu. TBEpIbIE CIIIaBHI.

JKapocroilkue u KapompouHble CTald W cIulaBbl.  JKapocTtoiikocTh. JKapocTolikue — CIuiaBbl.
2Kapornpounocts. OrieHKa KapOIPOYHBIX CBOMCTB. BiMsHHME CTPYKTYphI M COCTaBa Ha XKapONpPOYHOCTb.
Krnaccugukanust KaponpodyHblx MarepualioB. [lepiuTHble W MapTEHCHUTHBIE >KapOIpPOUYHBIE CTaJIH.

AYCTEHHTHBIE )KapOIPOYHbIe cTaM. HuKeneBbie 1 KOOATbTOBBIC KAPOIMPOYHEIC CIIIABHI.

Koppo3uonHocTolikue (HepXaBerolue) CTald W CIUIaBbl. XPOMHCTHIE HEP)KABEIOIIME — CTallu.
XpoMoHHKeNeBble HepxkaBewlue crand. Kucnmorocroilkue cramum u cruiaBel. KpuoreHHsle cramv u

CILJIaBBI.

N3HococTolKHE CTaJld u CIUIaBBL. N3HOCOCTOMKOCTS. I'padurtnzupoBanHas CTaJIb.

BricokomapranmoBucras ctaib. HamnaBouHble MaTepUabl.

KOMHOBI/IHI/IOHHBIC MaTepHrabl.

1.9.1. IIBeTHbIe MeTa/LIbI U ciiaBbl. [TopomkoBbie MaTepuaibl CAChI u CAllbl (A3: 2, CPC: 1)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranmsaumu: JIekuus

Onucanue: AmoMuHUN U ero croiaBbl. CBOICTBA alFOMHHUS M KJIACCU(UKAIMS €ro CIUIaBOB.
Hedbopmupyemsbie cruiaBel. JluteiHbie crtaBbl. [ToAMMITHUKOBEIE CIUTaBbl. MapKUpOBKa aTFOMUHHEBBIX

CIIJIaBOB.

Menp u ee cmiaBel. CBoiicTBa MeAM M KJIAacCU(UKAIMA MEAHBIX CIUiaBoB. JlaryHu. BpoH3sl

AHTI/I(pr/IKHI/IOHHI)IC CILIaBbl, IIPHIIOH, JICTKOIIJIABKUEC CIIJIABBI.

Marnuii u ero craBbl. OcHOBHbBIE cBOicTBa MarHus. Knaccudukanys ¥ XapakTepuCTHKa MarHHEBBIX
cruaBoB.  JlehopMupyemble MarHueBble CIDIaBbl.  JIWTeliHbIe MarHueBble CIUiaBbl. [IprMmeHeHue

MarHueBbIX CILIIaBOB.
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bepunmii u ero crmaBel. OcHOBHBIE cBOMCTBa Oepriutus. Critasl 6eprumms. [Ipumenenne 6eprsuims.

Tutran u ero cmiaBel. OCHOBHBEIE CBOMCTBa THUTaHa. DazoBEIC MPEBpaIlICHUA B TUTAHOBBIX CILJIdBax.

HpOMI)II_HJ'ICHHI)IC THUTAHOBBIC CIIJIaBbI. HpI/IMeHeHI/IC THUTaHa " €ro CIIJIaBOB.

ITopomixoBeie marepuansl CACe1 u CAlIlbL.

3.3.IIpakTnyecKkue 3aHATHSA
He npeycMOTpeHO y4eOHBIM IITaHOM.

3.4.Conep:xanue NPAaKTHYECKUX 3aAHATHI

3.5./1aGopaTopHble padoThI

Ne Paznen HaumenoBanue 1a00paToOpHOIi
n/n | JMCUMIJIMHBI padoThI
1.2.AToMHO-
Kpuctamuiyec | Makpo- 1 MUKPOCTPYKTYPHBIA aHaN3
KO€ CTPOCHHE | METAJUIMYECKHX CIIABOB
TBEPJIBIX TEI
1.3.Kpucramn
2 n3anus Kpucrannusanus coyieit MeTaios 4
METaJIIOB
1.5. uarpamm
3 BT COCTOAMA JlnarpaMMBbI COCTOSTHUS 4
METAJUTNYCCKH
X CHCTEM
1.7.0cHoBBI
TEXHOJIOTHH
TEPMUYECKON
4 U XUMUKO-
TePMHUYECKON
06paboTku
CTau

O6bem, yacon

Tepmuueckas oOpaboTka
YIJIEPOUCTBIX CTajlel

HUroro: 16

3.6.Conep:xkanue 1a00paToOpHLIX padoT
1.2.1. Makpo- 1 MUKPOCTPYKTYPHBIH aHAIN3 MeTalIn4ecKux cmiiasos (A3: 4, CPC: 1)

dopma opranuzanuu: Jlaboparopuas padbora
Ipuxpeniennsie ¢aitabi: Makpo- 1 MEKPOCTPYKTYPHBIM aHAIN3 METAJUTMYECKHUX CIIIaBoB.doc

Onucanne: OcCBOUTH METOALI MAKPOCKOIMMYECKOI0 W MHUKPOCKOIMHMYCCKOI'0 aHallu3a IIpu

M3Y4EHHUU MaKpO- U MUKPOCTPYKTYpbl. OCBOUTH paboTy Ha MeTasiorpaguyeckoM MUKPOCKOIIE.

1.3.1. Kpucranauzauus coeii meraaios (A3: 4, CPC: 1)
®opma opranuszanuu: Jlaboparopuas padbora

Onucanue: M3ydyeHne oOmMMX 3aKOHOMEPHOCTEH Tporecca KpUCTAUTM3AIMKA METAUIOB U
METAUTMUECKUX CIUIaBOB Ha TMpHMEpe Mpollecca KpUCTALIM3ALUKN COJIell M3 pacTBOPOB KaK MOJENU

KpUCTaAJUIM3alluu MCTAJITIOB.
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Borpock! a5t caMOKOHTPOJIS:

1. B uem 3akimrouaercs CyIHOCTh KpUCTAJUIN3aN?

2. Yo TaKoe CTENeHb NEPEOXIIAKICHNSA?

3. Kakue nporiecchl HaOMFOAAI0TCS TPY KPUCTAIDIM3AIMH KaIllTi pacTBopa?

4. B kakux HarpaBJICHHUIX PACTYT KPUCTAIUIbI?

5. UeMm OyayT onpenensThes pa3Mepbl (pOpMUpYIOIIUXCS 3epeH?

6. Uto coOoit peacTaBiIseT ASHAPUT?

7. Ha3oBHUTE OCHOBHBIE KPUCTAJUIMYECKHUE 30HBI CTAIBHOIO CIIUTKA?

8. OObsAcHUTE MeXaHU3M 00pa30BaHMUs TOBEPXHOCTHBIX MEJTKUX U BBITSAHYTBIX CTOIOYATHIX KPUCTAIUIOB?
9. [loyeMy B LIEHTPAJILHOM YaCTH CIUTKA 00Pa3yIOTCsl PABHOOCHBIE KPUCTAILIIBI?

10. Yro sBiIsieTcst MPUYMHOM 00pa30BaHusl ycal0uYHOM paKOBUHBI M YCAI0YHOM IOPUCTOCTH?

11. Yto Takoe neHApUTHAS JIUKBAIUS?

1.5.1. Iuarpammsl coctosinusi (A3: 4, CPC: 2)
®opma opranuszanuu: Jlaboparopuas padbora

Onucanme: /[narpaMMbl COCTOSIHUSI CUCTEM C HEOTPAaHWYEHHOW PACTBOPUMOCTBIO B KUIKOM M

TBEPJIOM COCTOSIHUU.

JlnarpamMMbl COCTOSTHHSL CUCTEM C SBTEKTUYECKUM PaBHOBECHEM.
JlnarpaMMbl COCTOSIHUSL CUCTEM C TIEPUTEKTHUECKUM PAaBHOBECHUEM.
JlnarpaMMbl COCTOSIHUSL CUCTEM C XUMUUECKUMH COETMHEHUSIMHU.
JlnarpamMMbl COCTOSTHHS C TOTMMOP(HBIMU ITPEBPALLICHUSMHU.

1. PacimdpoBare quarpaMMbl cOCTOsIHUE (ompeneneHne (a3 U CTPYKTYPHBIX COCTABIISIIONTNX B JIFOOBIX

00JTacTsIX ABOMHBIX THArPaMM).

2. HayuuThcsl ONb30BaThCs MPABUIIOM (a3 U MPABUIIOM OTPE3KOB MPH MOCTPOSHUH KPUBBIX OXJIAXKICHUS

" ONPECACIICHUN KOJIMYECTBECHHOI'O COOTHOIICHU A (1)33 JJIA JIFOOBIX CIJIABOB.

3. OmnpenensaTh MPOLECCHI, MPOUCXOAAIINE HA JIUHUAX JUArpaMMbl (JIMKBUIYC, COIUAYC, IBTEKTUUECKAs

JIMHYSL, IMHUS TIPEe/IeNTbHOM pacCTBOPUMOCTH U TIP.), TIPH OXJIAXK/IEHUU 1 HarpeBaHUH CILIaBa.
Bormpockl caMokoHTpoOSI:

1. YUro o3HayaeT NpoeKI¥s TOUKH NEPECEUEHUS] KOHOBI C JIMHUEN CONTMAYCa Ha OCh KOHLIGHTPALWA?
2. Yo o3HauaeT NpoeKIHs TOUKH NEPECEUEHUS KOHOBI C JIMHUEN JIMKBU1yCa Ha OCh KOHIIEHTpAIHi?

3. KoHoja pa3eneHa TOUKOM, MOKa3bIBAIOIICH COCTaB CIUIaBa Ha ABa OTpe3ka. OTpe30K Mpuilerarouiuil K

JIMHUY JIMKBHTyCa BIIBOE JHHee. KakoB mpolieHT kuakoi a3kl B criiaBe?

4. KoHoJia pa3/iesieHa TOYKOM, MOKa3bIBAIOIIEH COCTaB CIUIaBa Ha JBa OTpe3ka. OTpe30K Mpuieraronuil K

JIMHUY JIMKBH]TyCa B/IBOE JTMHHEe. KakoB mpolieHT TBep 1ol (a3sl B CruiaBe?
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5. Ha xako¥ JIMHWY JIEKUT TOYKA, COOTBETCTBYIOIIASA KOHILY PABHOBECHOM KPUCTAJUTM3AIMH CIIjIaBa?

6. Cxomnbko (a3 HaXOJATCS B PABHOBECUH NPU MEPBUYHOM KPHCTAIUTH3ALUH IBYXKOMIIOHEHTHOTO CIUIaBa

HE DBTEKTUYECKOI0 cocTasa’?
7. Kak Ha3bIBaeTCs pa3HUIIA MEX/y TEMIIEPATYPOil IUIaBIEHUS U KpUCTAILIM3ALUY MeTauia?

8. U3 xakux a3 coCTOMT CTPYyKTypa CIuiaBa, coaepskaimero 30 % KoMIoOHeHTa A B 00JIaCTH TTEPBUYHOMN

KpHCTaJUIN3aIn?

9. Kakum 00pazoM M3MEHSETCsl COCTaB TBEPIOH (ha3bl MPU KPUCTAILIM3AIMY CIIaBa, conepxarero 60 %

KOMIIOHEeHTa B?

10. CrinaB ¢ kako# CTpyKTYpoi OyJieT IMeTh MUHHUMAIIBHYIO TEMIIepaTypy IUIaBIeHHs?

11. Kak Ha3pIBaeTCsi CHOCOOHOCTH TBEPIOrO TeNa CYLIECTBOBATH B HECKOJIBKUX KPUCTAUIMYECKHX
CTPYKTypax?

12. ITo xaKo# JIMHUM U3MEHSETCS COCTaB XUIKOH (Da3bl B MPoIIecce KPUCTATUTA3AINHN?

13. ITo xakoMy mpaBwITy OoTpeessieTcs: cocTaB (az?

14. TTo kakoMy TpaBUITY OTIPEAEISAETCS KOIMYECTBO (a3, HAXOJSIIMXCS B PAaBHOBECUH?

15. B kakux KOOpAMHATAX CTPOSAT KPUBBIE OXJIAXKIECHUS CIIIaBOB?

16. Kak Ha3pIBaeTCs TEpexoj] MeTala M3 JKUAKOTO WM TapooOpa3HOrO COCTOSHUSI B TBEPAOE C

00pa3oBaHUEM KPUCTAJUINYECKON CTPYKTYphI?

17. Kak Ha3bIBaeTcsl rpymna XUMHUYECKUX SJIEMEHTOB, OOJAAIOMIMX B OOJNACTH HHM3KHX TeMIIeparyp

SIBJIEHUEM CBEPXIIPOBOIUMOCTHU?

18. Kak Ha3pIBaeTCs JIMHUA IUArpaMMbl COCTOSIHUSI HA KOTOPOH JIEKAT TOYKH, COOTBETCTBYIOIIME HAYaAITy

PaBHOBECHOM KpUCTAUTM3ALMN CIUIaBa?

19. Yto Ha3pIBaIOT 3€pHOM MeTaia?

1.7.1. Tepmuyeckasi 00padoTka yriepoauctbix cradneii (A3: 4, CPC: 1)
®opma opranusanuu: JlaboparopHas padota
Ipuxpeniennnie ¢aiiabl: Tepmudeckas 00padoTKa yriiepoauCThIX cTanei.doc

Onucanue: 3ydeHne BIMAHUS TEMIIEPATypbl HAIPEBA, CKOPOCTH OXJIAXKICHUS NPHU 3aKAIKE U
TEMIIEPATYpPHO-BPEMEHHBIX PEKHMOB OTIIyCKa Ha TBEPAOCTb 3aKaJEHHBIX YIVIEPOAUCTBIX CTalEH,
O3HAaKOMJICHHE C Pa3IMYHbIMHA BUJIAMU TEPMHUUECKOI 00pabOTKH - HOpMaIM3alieH, 3aKalKoi 1 OTITYCKOM
YIJIEPOANCTBIX CTAJIEH, ONPENEIIEHHE ONTUMAIbHON TEMIIEPATYphl 3aKaJIKH YIiIepoaucThIX craneid CT45 n
V12.

3.7.KypcoBbie pad0Thl M MPOEKTHI O JUCHUILINHE
1.1. Pazpadorka Texnosnorun tepmoodpadorku (II0 BAPUAHTAM)
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Temaruka: Haznaunts 1 000CHOBATh PEKUMBI TEPMUYECKON 00pabOTKHU eTalu JJIsl HOTY4EeHHUS
TpeOyeMBbIX 10 YCIOBUSAM paObOThI CBOHMCTB

Tpynoémkocts(CPC): 26
Ipuxpeniennsie ¢aiiabl: Pazpadotka Texnomoruu repmoodpadotku (II0 BAPMAHTAM)
.doc

TunoBble BApUAHTHI:

3.8.IIpomexyTounas arrecranusi
1.
Ipuxpeniiennble gaiabl: Dx3ameH (3 cemectp).doc

4. IHEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUS JI5
CAMOCTOSTEJBLHOM PABOTHI OBYUYAIOIIUXCS 11O JJUCHUILIMHE

C.C. IlumenoB, II.A. HecrepoB. HNHaumupoBaHue KpPHUCTAIOTPaAPUUECKUX IUIOCKOCTEd U
HanpasJienuii. M., MATH, 2014 r.

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

1. OcHoBHas 1 JOMOJIHUTCIIbHAA JINTEpaTypa 10 AUCHTUIITIMHC
2. Pecypchbl nH(DOpMaITMOHHO-TEIEKOMMYHUKAITMOHHOM ceTr «HTepHeT».
3. Pecypchl HayuHO-TexHUUECKOM OnbmmoTexkn MAU.

4. ndpopmManiioHHbIe CTEH B! Kadeaphl.

Bomnpock! 11 caMOCTOSATENbHOM pabOoThI 10 TEMaM:

117;)1 Pa3zjnen nucuuniIuHbI Bomnpocs! 1151 caMoCTOSATeNbHOI padoThI
1 Brenenue HazoBwurte BelecTBa, He SBISIOMIMECS, HAa Bair B3, MaTepuanamu.
) Boesere Hpeuz[MeTOM KaKHX €CTCCTBCHHBIX HAYK SBIISACTCS U3yUYCHHUE B3aUMOCBSI3H CTPYKTYPHI U
CBOMCTB BeliecTB?
3 Boeere [IpuBeauTe MPUMEPHI 3aBUCUMOCTH CTPYKTYPBI HITH CBOMCTB MaTepHAaiOB OT
TEXHOJIOTUU HX MOITyYCHUSL.
4 Boesere Ha3zoBute 00acTH TEXHUKH, T/Ie HEOOXOTUMBI MaTEPUATBI, COXPAHSIOIINE IIPOYHOCTh
IIPH BBICOKUX TEMIIEpaTypax.
5 Boeere Kakwue matepuassl, HoO Bamemy MHEHUIO, OIPEICIISIOT COBPEMCHHBIN YPOBEHb TCXHUKH
U nouemy?
6 Boesere Kakwue cBenenus monanoosarcs Bam, utoOsl mogoOpaTe MaTepual ist KOHKPETHOTO
TEXHUYECCKOTO H3JICITHs?
7 Boeere [IpuBeauTe IPUMEPHI PEHICHUS CPEACTBAMHI MaTCPUATIOBEICHUS MPOOIIEM MTOBBIIIICHUS
paboTOCIOCOOHOCTH MAIlIUH.
ATOMHO- Kakyro napopMaImio o CTpykType MaTepraia MOXKHO MOJTYYUTh, H3y4dast
8 KPUCTAJLINYECKOE o ’
CTPOCHHE TBEPIbIX Tell 9HEPTeTUYCCKHUC CTIEKTPHI €T0 U3TYICHU?
ATOMHO-
SBnsiercs mu Pa3oBEIM MEPEX0A0M BOSHUKHOBCHUE B KEPAMHUKE CBEPXIIPOBOISIICTO
9 KPUCTATHIECKOE o
CTPOCHHUE TBEPBIX Tl COCTOSHIA
ATOMHO- YBeIUYHTCS WM YMEHBIIUTCS 3HaUeHHE dHepruu [ ' no0ca, eciii B MaTepuae
10 KPUCTATUIECKOE obOpasyeTcst HOBas (haza MPEKHEI0 XUMUIECKOTO COCTaBa, HO ¢ 0oJiee TUIOTHOH
CTPOCHHE TBEPABIX TeN | YIaKOBKOW?
11 ATOMHO- HazoBuTe TEXHOIOTHYECKHE IPOIIECCH TOTYYCHUS MaTePHaIoB, KOTOPBIE OCHOBAHBI HA
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KPUCTAJITIMYECKOC
CTPOCHUC TBEPABIX TECJI

HCIOJIb30BAHUU MOBEPXHOCTHBIX SIBJICHHH.

12

AToMHO-
KPUCTATUIECKOE
CTPOCHHUE TBEPIBIX TEIl

B gem cxoactBO M pasinnane KpUCTATIINICCKUX MATEPHUATIOB U KHUJIKUX KpI/ICTaIIJ'IOB?

13

AToMHO-
KPHUCTaUTHIECKOE
CTPOCHHUE TBEPBIX TEJ

Paznmnuarotcs i amopHbIe U CTEKI000pa3HbIe BemecTBa?

14

ATOoMHO-
KPHUCTaUTHIECKOE
CTPOCHHUE TBEPABIX TEJ

MO>KHO JIY MOBBICHTh MIPOYHOCTh MaTepHalia yTeM yBEIMYCHHUs B HEM IJIOTHOCTH
MCIIOKauu?

15

ATomHO-
KPHUCTaUTHIECKOE
CTPOCHHUE TBEPJBIX TEI

B yem mpuyrHa BEICOKHX TEIUIO- U 3JIEKTPOIPOBOAHOCTH METAIIIOB?

16

AToMmHO-
KPUCTaJUTHIECKOC
CTPOCHUE TBEPJBIX TEI

MO>KHO JI1 TTOJTYYUTh METAJUIBI, Y KOTOPBIX OTCYTCTBYIOT €(EKTHI KPUCTAIUTNIECKOM
pemeTku?

17

AToMHO-
KpUCTAJITUYECKOE
CTPOEHUE TBEPBIX Tell

Kakue METOJbI 3allIUTHI METAJIJIOB OT KOPPO3UU BE1 3Haere?

18

AToMHO-
KpUCTAJITUYECKOE
CTPOEHHUE TBEPBIX Tell

OxapaxTepu3yiTe TUIIBI aTOMHBIX CBsI3€il.

19

AToMHO-
KpUCTAITUYECKOE
CTPOCHHUE TBEPBIX TEIl

I[J'IH KaKuX BC€IICCTB OCHOBHBIM ABJIACTCA HWOHHBIHM THII CBSI3U?

20

ATOoMHO-
KPHUCTaUTHIECKOE
CTPOCHHUE TBEPBIX TEJ

HHH KaKHX BCIICCTB OCHOBHBIM SABJISICTCS KOBQJICHTHBIN THUII CBSI3U?

21

AToMHO-
KPHUCTaUTHIECKOE
CTPOCHHUE TBEPBIX TEJ

I[J'IH KaKHX BCIICCTB OCHOBHBIM SABJISICTCS METAJUTHYCCKUN THIT CBSI3U?

22

AToMmHO-
KPHUCTaUTHIECKOE
CTPOCHHUE TBEPABIX TEJ

B kakom cirydae ciieyeT yauThIBaTh cuiibl BaH-nep-Baansca?

23

ATomHO-
KPUCTaJUTHIECKOC
CTPOCHUE TBEPBIX TEI

OOBsicHUTE PU3UUYECKYIO PUPOLY METAIINIECKON CBS3H.

24

AToMHO-
KpUCTAJITUYECKOE
CTPOEHUE TBEPBIX Tell

OOBACHHUTE OCHOBHEIC CBOMCTBA METaJUIOB, OCHOBBIBAACH HAa MPECACTABJICHUAX O
METAJIMYCCKOM COCTOSAHHWHU BCIICCTBA.

25

AToMHO-
KpUCTAJITUYECKOE
CTPOEHUE TBEPJBIX Tell

Ilo xakuMm MpU3HaKaM TCjia ACIATCA Ha KPUCTAUIMICCKUEC U aMOp(l)HLIe?

26

AToMHO-
KpUCTAITUYECKOE
CTPOCHHUE TBEPBIX TEIl

Urto Ha3bIBaeTCs SJIEMEHTAPHON KPUCTAILTMYECKON PEeIIeTKOM?

27

AToMHO-
KPUCTATUIECKOE
CTPOCHHUE TBEPBIX TEIl

HapucyiiTe 0oCHOBHBIE THITBI KPUCTAUTHYECKUX PEUIETOK, B KOTOPBIX KPHCTAILIN3YIOTCS
METaJUTbl. YKa)KUTE B HUX IUIOCKOCTH ¢ HAHMOOJBIIIEH INIOTHOCTBIO YITAKOBKH aTOMOB.

28

ATomHO-
KPHUCTaUTHIECKOE
CTPOCHHUE TBEPBIX TEJ

Kak onpenenstorcest ”HASKCHI TUIOCKOCTEH U HaNpaBIeHUH?

29

AToMmHO-
KPHUCTaUTHIECKOE
CTPOCHHUE TBEPBIX TEJ

Yro Ha3bIBAETCS MAPAMETPOM PEIIETKH, KOOPIUHAIMOHHBIM YHUCIIOM, 0a3lCOM H
K03 () (UIIMEHTOM KOMITAKTHOCTH?

30

ATomHO-
KPHUCTaUTHIECKOE
CTPOCHUE TBEPJBIX TEI

Uro Takoe mosmmMopduzm?

31

AToMHO-
KpUCTAJITNYECKOE

VKaxuTe OCHOBHEIC BUJbI HCCOBCPUICHCTB KPUCTAJINIMYECKOTO CTPOCHUA.
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CTPOCHUC TBEPABIX TECII

ATOMHO-
32 KPUCTAJLINYECKOE Jaiite ompenenenue kpaeBoil U BUHTOBOM Auciaokanuil. B yeM ux pazmuuue?
CTPOCHHE TBEPABIX TEI
ATOMHO-
33 KPUCTATUIECKOE UTto npeacTaBiIsIoT co00l KOHTYp U BekTop broprepca?
CTPOCHHE TBEPABIX TEI
ATOMHO-
34 KPUCTATUIECKOE KaxoBbl ycrioBUSI BOSHUKHOBEHUS TUCITOKAITHNA?
CTPOCHHE TBEPABIX TEI
ATOMHO-
35 KPHUCTaJUTHIECKOE Uro Takoe IIOTHOCTH JUCIOKANNI U B KaKUX €IMHAIAX OHA M3MepseTcs?
CTPOCHHE TBEPABIX TEI
Kpucrannuzamus N
36 Kakum 00pa3zoM MOXHO YMEHBITUTh TEMITEPATYPHBIN THCTEPE3UC?
METaJUIOB
Kpucrannuzamus
37 Byner mu xpucTamm3oBaThCs paciuiaB WaeaIbHO YUCTOTO MeTaia?
METaJUIOB
Kpucrannuzamus
38 Kak 3aBucuT pa3mep 3epHa OT CKOPOCTH OXJIaXKICHUS paciuiaBa MeTayuia?
METaJUIOB
Kpucrannuzauus N
39 p a B yem mpuyrHA «OJIOBSIHHOW YyMBI»?
METaJUIOB
Kpucrammuzarus
40 OnuimuTe 0COOSHHOCTH KHUJIKOTO COCTOSHUS MeTasuia?
METaJUIOB
41 Kpucrammusarus B 4yeM cocTosIT TepMOTMHAMUYECKUE YCIIOBHS MPOIECCOB IUIABICHUS U KPUCTAILIH3AIHA
METaJUIOB METaJUIOB?
4 Kpucrammuzarus Kakwne mapamMeTpsl XapaKTepH3yIOT KOJHYCCTBCHHBIC 3aKOHOMEPHOCTH TPOIecca
METaJUIOB KpUCTaLTU3aImm?
Kpucrammuzaus N .
43 UTto Ha3bIBaeTCsl CaMOMPOU3BOIBHON KPUCTAIIIU3AUEH?
METaJUIOB
44 Kpucrammusarus KakoBo o01iee n3mMeHeHne CBOOOIHOM SHEPTHH B TIPOIIECCe 00pa30BaHUS 3apOIBIIICBBIX
METaJUIOB LEHTPOB?
Kpucrammusarus
45 UTo Ha3bIBACTCSA KPUTHICCKAM Pa3MEpOM 3apOJIbIIIa U OT YEro 3aBUCHT €ro BeJTHIuHa?
METaJUIOB
46 Kpucrammuszarus Uro Ha3bIBaeTCs (IIYKTYAI[UsIMH SHEPTUH, U KaK OHU BIIUSIOT Ha 00pa30BaHUEC
METaJUIOB 3apOJIBIICBEIX IICHTPORB?
47 Kpucrammuzarus Kak BnusieT creneHp nepeoXaaxACHUs Ha BEIHYUHY YUCIIA IICHTPOB KPUCTAIUTH3AINT 1
METaJUIOB JUHEHHYIO0 CKOPOCTh pocTa?
48 Kpucrammuzarus Kak mpoucxomut poct o0pa3oBaBmmxcs 3aposiiieii? KakoBa poib BHHTOBBIX
METaJUIOB JTUCIIOKAINH B POCTE KPUCTAIUIIOB?
49 Kpucrannuzamus UTto Ha3bIBaeTCsI HECAMOTIPOM3BOIBHON KpHCcTAIUTH3AIMEH? B ueM cOCTONT MpUHIIHIT
METaJUIOB CTPYKTYPHOTO H pa3MepHoro coorBeTctBus Jlankosa-KonobeeBckoro?
Kpucrannuzamus o
50 Uro Ha3bIBaeTCS MOAU(DHUIIMPOBAHHE M U Y€TO OHO MIPUMEHSIETCSA
METaJUIOB
5] Kpucrammmzamms KakoBo BimstHHE TIeperpeBa U MOACTYKUBAHHS )KUIKOTO METalia Ha
METaJJIOB HECaMOTIPOU3BOJIbHOE 00pa3oBaHue 3apoapimeii? UTo Takoe Ne3aKTHUBAIUS pUMecei?
Kpucrannuzamnus .
52 OnumuTe JeHAPUTHBIN CTIOCO0 KPUCTAITU3AINN B €T0 TPUIUHBI?
METaJUIOB
53 Kpucrannuzamnus Ot Kakux (akTOpoB 3aBHCHT (hopMa U pazMep 00pa3yIOMMXCs P KPUCTALTH3AIAN
METaJJIOB 3epeH?
54 Kpucrannuzamus Kak ¢popmupyercs merammnaeckuii cnutok? Kakue 30HBI BOSHUKAIOT B CIIUTKE U KaKHe
METaJUIOB (haKTOPHI OKA3BIBAIOT BIMSHNUE HAa BEIIMYNHY dTHUX 30H?
Kpucrannuzanus
55 p KaxoBbI gedeKThl METANTMIECKOTO CITUTKA?
METaJUIOB
Tedopmars 1 VcnpITanusaM Ha pacTsSHKEHHE: 1Ba OJIMHAKOBBIX 00pa3ia n3 OJHOTO MaTepHaa,
56 p OTJIMYAIOIINXCSI COCTOSIHUEM TOBEPXHOCTH: TJIajKast U mepoxosaras. Kakoi n3 Hux
PEeKpHCTAILTH3AIHS
MpoYHEe
Hedopmanust u .
57 BriBeiuTe pa3sMepHOCTh YACTBHON MPOYHOCTH MATEPHAIIOB.
PEeKpHCTAITH3AIHS
58 Hedopmanus u Brl mopOupaete matepuan [uist y3ia TpeHust. [[pu KakuX yCIoBUSX pabOThI
PEKpHCTAITH3AIHS 1eJIeCO00Pa3HO MPOBOINTH MCIBITAHUS: TIPH CAMBIX KCCTKHUX MM YMEPCHHBIX ?
59 Hedopmanust u Psn netaneil mosynpoBOJHUKOBOTO YCTPOMCTBA BHITOTHEH U3 AUAIEKTPUKOB. [ToBnuser
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PEeKpHCTAITH3AIHS JIU WX AJICKTPUYECKAs MOJIIpU3alys Ha paboToCOCOOHOCTh yCTpoiicTBa?
60 Hedopmanus u MOHO JI1 M3TOTOBUTH [TOCTOSIHHBIC MATHUTHI U3 TUJICKTPUKOB; ITOIYIIPOBOHUAKOB;
PEeKpHCTAITH3AIHS MIPOBOTHUKOB?
61 Hedopmanus u PaboTocrnocoOHOCTh KaKUX JeTaNeH U y3JI0B MAIIMH B HAHOOJBINICH Mepe 3aBUCUT OT
PeKpHCTAIIH3AIHS TEIUIOBBIX XapaKTEPUCTHK MATCPUAIIOB?
62 Hedopmanus u C MOMOIIBIO KaKUX XapaKTEPUCTHK MOXKHO OIICHUTh KOPPO3HOHHOE MOBPEKICHUE
PEKPUCTATITH3AIUS MaTepHaaoB?
Hedopmanust n
63 [epeunciure maccCUBHBIE METOIBI HEPA3PYIIAIONIETO KOHTPOIS.
PEeKpHCTAIUIH3ALINS
ehopmanms u
64 Hlegopman KaxoBa ¢usndeckast CyIHOCTb SIBJICHUS «CBEPXIIPOBOAUMOCTE)» METAIOB?
PEeKpHCTAIUIH3ALINS
Hedbopmanus u N N
65 KaxoB MexaHM3M pa3pylIeHns] METAJUIOB O JeHCTBHEM MEXaHNIEeCKOH Harpy3Ku?
PEeKpHCTAIUIH3ALNS
66 Hedopmanus u MOKHO JTi SIBIIEHUE TEKCTYPHPOBAHHUS OTHECTH K TTOJIOKUTEITFHBIM CBOHCTBAM
PEKPUCTATITH3AIUS METaJIoB?
67 Hedopmanus u Omnpenensercs 1 KOHCTPYKINOHHAS IPOYHOCT METAJUIOB KaKUM-TTHOO OTHUM
PEeKpHCTAIUIH3ALINS MEXaHHIECKUM CBOHCTBOM FIIM UX COUYCTAHHUEM?
ehopmarms u o
68 Jlegopman Kaxoii Bun nedopmarii HeoOpaTUM — yIpyrasi Wi TUIacTHIecKas?
PEeKpUCTAIUIH3ALINS
69 Hedopmanus u K xakoMy BHAy HCIIBITAHHMI OTHOCSATCS MCITBITAHHS HA TBEPAOCTb — K CTATHYECKUM,
PEKpHUCTAIUIH3ALINS JTUHAMAYECKAM ?
Jedbopmanus u N
70 Yem otiamyaroTcs Ae(eKThl KpUCTAIUINIECKOH CTPYKTYPHI MaTepuaia OT op U TPEIHuH?
PEeKpUCTAIIIH3ALINS
71 Hedopmanus u JIns KakuX y370B MaIIiH — HETOABWKHBIX I TOABIKHBIX — OIIEHKA
PEKPUCTATTH3AITUS M3HOCOCTOMKOCTH OoJiee BakHA?
7 Hedopmanus u MOHO JTH OIIEHHUTH YCTAIIOCTHYIO JOITOBEYHOCTH MPH CTATHIECKUX MEXaHUIECKUX
PEeKpHCTAITH3AIHS UCTIBITAHUSX ?
73 Hedopmanus u Koraa nmpoyHOCTS MaTepuana BEIIIe — IIPH MTOJTHOM OTCYTCTBHH Ae(hEeKTOB
PEKpHCTAITH3AIHS KPUCTAJUTUIECKON CTPYKTYPHI HIIH TP UX OYCHB BEICOKOH IIIOTHOCTH?
74 Hedopmanus u CHMKAeTCs WM BO3PACTacT IUIOTHOCTh YHEPTUH, aKKYMYJTUPOBAHHON MaTepHaiOM IPU
PeKpHCTAITH3AIHS Hakerne?
75 Hedopmanus u Mo3KeT i IPOTEKATh MPONECC PEKPUCTAIUIM3AINN B METAILIC C HJICAIbHOU
PEKpHCTAITH3AIHS KPUCTAJUTUIECKOMN CTPYKTYPOit?
76 Hedopmanus u CHMKAeTCs WM BO3PaCTacT INIOTHOCTh Ae(DEKTOB B HAKJICITAHHOM METaJLIC MIPH
PEeKpHCTAITH3AIHS Harpese?
77 Hedopmanus u Korna u3MeHsieTcs pa3mep 3epeH B MeTallie — MPH BO3BPATE WU MPHU
PEeKpHCTAITH3AIIHS PEKpUCTAIUTH3AIUU?
78 Hedopmanus u Korna metamn 6yaet aegopMupoBaThes Jierde — MpH TEMIIEPAType BBIIIC WK HIDKE
PEeKpHCTAITH3AIHS IOpOora PEeKPUCTAIUTA3ALUU?
ehopmarys u . N
79 Jlegopma VYkaxuTe pazHUIy MSKIY YOPYTO# U IIIACTHISCKOHN eopMarusiMu.
PEKpHCTAITH3AIHS
80 Hedopmanus u Kakumu myTsiMu ocyIiecTBIsieTcs miactudeckas aedopmanmsa? OxapakTepusynTe
PEKpHCTAITH3AIHS IUIOCKOCTH M HANIPABJICHUS CKOJIbKeHHs. YTO Ha3bIBACTCS JBOMHUKOBAHUEM?
’1 Hedopmanus u KakoB mexanu3m miactuueckoit qegopmanun? OObACHUTE, IOYEMY JUCIOKAUU
PEKpHCTAITH3AIHS 00JIer4aroT CBUT B KPUCTAJUTHICCKOM peneTke?
ehopmarys u .
82 Jlegopma [Mouemy nnsi NIBUKEHUS TUCIOKAIMA HEOOXOIUMBI 3HAUYUTEIILHBIC YCUITUSA?
PEeKpHCTAIUTH3ALINS
ehopmarys u . .
83 Hedopman Kak nucnokanuu B3auMOJIEHCTBYIOT MKy co00#?
PEeKpHCTAIUIH3ALINS
34 Hedopmanus u Kak nucnoxanny B3anMOAEHUCTBYIOT C MIPETATCTBUAMHA U IIOCTOPOHHUMH BKITIOUCHISIMA?
PEeKpHCTAIUIH3ALIAS [Touemy rpaHHUIIBI 3€PEH SBIAIOTCS MPETSATCTBUEM JUIS ABIDKEHHS TMCIOKAIN?
85 Jedbopmanus u Kax u3MeHstoTcst CBOMCTBa MeTauIa IpH racTadeckoi nedopmanmm? KakoBb
PEeKpHCTAIUTH3ALNS MIPUYHHBI YIPOYHEHHS METAJUIOB B IIpoIlecce IIacTHIeCKoi nedopmanmn?
36 Hedopmanus u Kak n3Mensercs aTOMHO-KPHUCTAIUTMYECKOE CTPOEHHE, MAKPO- 1 MUKPOCTPYKTYypa MpH
PEKPUCTATITH3AIUS nehopmanmn?
ehopmanys u .
87 Hlegopman Urto Ha3bIBaeTCs TEKCTYypoi pedopmarim?
PEeKpHCTAIUTH3ALNS
88 Jedbopmanus u UTto Ha3bIBaeTCS OTABIXOM, TOJUTOHU3AIMEH 1 peKpucTauH3aIueii? Kak uamenstorcs
PEeKpHCTAIUTH3ALNS CBOMCTBA HAKJICTIAHHBIX METAJJIOB P 3TUX Iporieccax?
ehopmamms u
89 Hedopman UTto Ha3bIBaeTCs PEKPUCTAITM3AIMOHHBIM OoTRHUroM? Ero 3amaqm.
PEeKpHCTAIUIH3ALINS
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Hedopmanust u

Kak usmeHnsiorcs Bo BpEMA PCKPUCTAJUIN3AIUU INIOTHOCTD ancnomunﬁ " TOHKas

90
PEeKpHCTAITH3AIHS CTPYKTYpa METAJUIOB M CIUIABOB?
91 Hedopmanus u Ot KakuXx (HaKTOPOB 3aBUCHUT BEITHMYMHA 3€PHA XOJIOTHOIC(POPMHUPOBAHHOTO METAJIIa
PEKPUCTATITU3AIUS IOCJIC PEKPUCTAIITN3AIMOHHOTO OT)KHTA?
edbopmanus u . .
92 Hegopma Urto Ha3bIBaeTCs ropsraeit qedopmanyeii?
PEKPUCTATITH3AIUS
JlnarpaMMBbl COCTOSIHUSI
KakoBa ¢u3nueckas CymHOCTb HOSBICHNS Ha KPUBBIX OXJIaXKICHNE — HArpeB CUCTEMBI
93 METAJUTHYECKUX
«pacIuTaB — KPUCTAJLTBI METAJIa» TOPU30HTAIBHBIX YIaCTKOB?
CHCTEM
JlnarpaMMBbl COCTOSTHHSI
[Touemy HamboMBIICE PACTIPOCTPAHEHNE B KAUECTBE KOHCTPYKIIMOHHBIX MaTEPHAajIOB
94 METaAITHYECKUX
TIOJTYYHITH CTUIABhI?
CHCTEeM
JlnarpaMMBbl COCTOSTHHSI
OTpakaeT JIM TEPMHH «CIUIaB» 0COOEHHOCTH CTPOSHUS M TEXHOJIOTHH TIOTYICHHS
95 METAIUTHYCCKUX
MHOTOKOMIIOHEHTHOTO KOHCTPYKIIMOHHOTO MaTepuaa’?
CHCTEM
JlnarpaMMBbl COCTOSTHHSI
KakoBa HEOOXOTUMOCTH IMOCTPOEHHS THArpaMM COCTOSTHUS CTUTaBoB? KakoB MpHHIIHIT
96 METaJUIMIECKUX
UX NOCTpOoeHUs?
CHCTEM
JlnarpaMMBbl COCTOSTHUS
97 METAUTHYECKUX B yem paznuune MEXaHH3MOB 3BTEKTUYECKOTO U 3BTEKTOUIHOTO MIPEBpaIICHUN?
CHCTEM
JlnarpaMMsbl COCTOSTHUS
08 MOTALIHICCKHX [Touemy mporiecc IBTEKTHUECKOTO MPEBPAICHHS JBYXKOMIIOHEHTHOTO CIIJIaBa MPUBOIUT
S K 00pa30BaHUIO TOMOTEHHON MEITKOIUCIIEPCHON CMECH 000MX KOMITOHEHTOB CILIaBa?
JlnarpaMMBbl COCTOSTHUS
99 METAUTHYECKUX KakoB npuHIIHIT TOCTPOCHUS TUarpaMM COCTOSIHUS TPEXKOMIIOHCHTHBIX CIUTABOB?
CHCTEM
JlnarpaMMBbI COCTOSTHUS
100 METAJUTMYECKUX Urto Ha3bpiBaeTcs (Pa3oif, KOMIIOHEHTOM, CTEIIEHBIO CBOOOIBI, CUCTEMO?
CHCTEM
JlnarpaMMbl COCTOSTHHSI N
101 METALTHECKHX Kakumu 0coOEHHOCTSIMHM CTPOCHUS ¥ CBOMCTBaMHU 00J1a/Taf0T TBEPABIE PaCTBOPHI
cHCTeM 3aMeleHus], BHeAPEHUs, BeIauTanusa? Kakoi pacTBOp Ha3bIBACTCS YIOPSITOYCHHBIM?
JlnarpaMMbl COCTOSTHHSI .
Kak uzmensieTcst mapameTp KpUCTALTUIECKON PEeTKN P 00pa30BaHUM Pa3TUIHBIX
102 METAIUTHYCCKUX
THITOB TBEPJBIX PaCTBOPOB?
CHCTEM
JlnarpaMMBbl COCTOSTHHSI
Kakue yciaoBust HeOOXOIUMBI TSI TOTO, YTOOBI KOMITOHEHTHI 00pa30BaJId TBEPIbIC
103 METAITHYCCKUX
PACTBOPHI 3aMEIICHUS, BHEIPCHSI, BEIYUTAHUS?
CHCTEM
JlnarpaMMsbl COCTOSTHUS
OnuImuTe YCIOBHS, IIPH KOTOPBIX 00Pa3yIOTCS: a) XUMUYCCKUC COCTUHCHHUS C
104 METAJNIMYECKUX N
cHCTeM HOpPMAITbHOW BaJICHTHOCTBIO; 0) 2JIEKTPOHHBIC COCTUMHCHUS; B) (Da3bl BHEIPCHUSI.
AuarpaumeL cocTos A Kakwue pa3nmuuus CymecTBYIOT B CTpOeHUH (ha3 BHEAPCHHS U TBEPIBIX PACTBOPOB
105 METaJUIMYECKUX P y Y P P P p P
BHepeHus?
CHCTEM
JlnarpaMMBbl COCTOSTHUS
106 METAJNIMYECKUX Kaxkue cymiecTBytoT METO/IbI MOCTPOEHUS TUArPaMM COCTOSTHUS?
CHCTEM
JlnarpaMMBbI COCTOSTHUS
B 4eMm 3aKITI04ar0TCs IBTEKTUYECKOE, IEPUTCKTHICCKOE, MOHOTEKTHYECKOE
107 METAJUTHYECKUX HpeBpaeHs?
CHCTEM pesp )
JlnarpaMmMbl COCTOSTHHSI
108 METANTHIECKUX B geM cocToST 9BTEKTOMIHOE M IEPUTSKTOUTHOE TIPEBPALIICHUS?
CHCTEeM
JlnarpaMMBbl COCTOSTHHSI N . N
Kaxkue ¢a3bl HaXoIATCS B paBHOBECHUHU B TOW MJIM MHOM 00JIACTH IMAarpaMMBbl HIIA Ha TOH
109 METAIUTHYCCKUX N o
WJIM MHOM TOPU30HTAIBHOMN JIMHUHN?
CHCTEM
JlnarpaMMBbl COCTOSTHHSI .
Kak ompenenuTs XUMUYECKHI cOCTaB cocyecTByIomux ¢az? Uro Ha3pBaeTCs
110 METaAIUTHYCCKUX .
KOHOIIOM?
CHCTEM

111

JlnarpaMMbl COCTOSTHHSI

Jlng gero npuMeHsieTcs mpaBmIIo peraara?
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MCTAJUIMYCCKHUX

CUCTEM
JlnarpaMMBbl COCTOSTHUS
112 METANTNYECKNX Kakas cBs3b CymecTByeT MeXIy BUIOM JHATPaMMBI COCTOSHUS M CBOMCTBAMH CILTaBOB?
CHCTEM
JlnarpaMMBbl COCTOSTHHSI N
Kakwne reomerpuyeckiie 0cOOEHHOCTH MO3BOJISIOT H300pakaTh COCTABbI TPOHHBIX
113 METAJUTMIECKUX
CIUTaBOB C TOMOIIIBI0 KOHIIEHTPAI[HOHHOTO TPEYTOJIbHIUKA?
CHCTEM
JlnarpaMMBbl COCTOSTHHSI
114 METAITUIECKUX Kak onpenensieTcss XAMUYECKUH COCTaB TPOHHBIX CIIAaBOB?
CHCTEM
JlnarpaMMBbl COCTOSTHHSI
115 METAJUTMYECKUX Pacckaxurte mpaBuiIo peldara U mpaBUJiIo LIEHTA TSHKECTH B TPOMHOM cUCTEME.
CUCTEM
JlnarpaMmMbl COCTOSTHHSI
116 METaJUTMICCKUX B yem 3akirovaeTcs 3aK0H O CONMPHUKACAIOIINXCS MPOCTPAHCTBAX COCTOSTHUS?
CUCTEM
Jluarpammet COCTOAHH Uro moruMaeTcs o 1udpGy3uoHHEIM 1 6e31up Hy3HOHHBIM MEXaHH3MaMHU
117 METAUTMYECKUX y y
KpUCTaTu3aImmu?
CHUCTEM
JlnarpaMMBbI COCTOSTHUS
118 METaJIINYECKUX B kpucrannax xakux (a3 BO3MOKHO 00pa3oBaHNe BHYTPUKPHCTAIIINYECKOM JTMKBALH?
CHUCTEM
JlnarpaMMBbI COCTOSTHUS .
KakoBa npuunHa BO3HUKHOBEHUS ICHAPUTHOM JHKBaIMu? YKa3ath criocod OOphObI ¢
119 METAUTMYECKUX
HEIO.
CHCTEM
JlnarpaMMBbl COCTOSTHHSI . . . N
Urto moHMMaeTcs MO MPSMOi 1 00paTHOW 30HATIBHOM JTMKBAIIEH U KaKOBHI IPHYUHEI €€
120 METAJUTMIECKUX
BO3HUKHOBEHUS?
CHCTEM
JlnarpaMMBbl COCTOSTHHSI
KakoBa pons mpuHIHIIA OPUEHTAIIMOHHOTO U Pa3MEPHOTO COOTBETCTBHUS
121 METAJUTMIECKUX
cHCTEM Konob6eeBckoro-/lankoBa B ()a30BBIX IPEBPALNICHASX B TBEPIOM COCTOSHUU?
JlnarpaMMbl COCTOSTHHSI
122 METATHIECKUX KakoBbl 0COOCHHOCTH MapTEHCUTHOTO TIPEBPAICHHS B CIIJIaBax?
CHCTEM
123 | Kemeso u ero crraBel | Kakoit Metayn 6osee MHUPOKO HCIOIB3YETCS B TEXHUKE — JKEJIE30 TN aTFOMHHUN?
Kakoii rpynme MeTamioB COOTBETCTBYET XKeJe30 Mo (YU3NIECKUM CBOHCTBAM —
124 | JKemeso u ero craBbl
TSDKEITBIM UM JIETKUM, TYTOIUIABKHAM FUTH JICTKOTUIABKHAM ?
Kakas u3 ¢a3, comepkamnx yriepo, aBiseTcs 6oyee cTabMIbHON — IEMEHTUT WIH
125 | Kemeso u ero craBbl bas, p YIIepor, H
rpadut?
B kaxom 3 TBEpIBIX paCTBOPOB YIIIEPO/Ia B JKeJIe3e PaCTBOPHUMOCTD YIIIepoa BhIIIE —
126 | Xene3o u ero cruiaBbl PIBIX P POB yTICpOn p p yraepon
B (heppuTe WM aycTeHuTe?
Kakas u3 craneit umeer 60iee BBICOKYIO TBEPIAOCTh B PABHOBECHOM COCTOSTHUU —
127 | XKene3o u ero cruiaBbl
JTIOIBTCKTOUIHAS WM 3a3BTCKTOM THAST?
Kakue nerupyromniye 3J1eMeHThl HCIOIb3YIOT JJIS IIOBBIIICHUS H3HOCOCTOMKOCTH
128 | XKene3o u ero cruiaBbl PYIOIIHC N YIOT & ’
KOPPO3HOHHOM CTOWKOCTH CTaJei?
129 | Keneszo u ero cruiassl | Kak Bwl npencraBnsere cede mporece crapeHust cTaian?
B kakoM (a30BOM COCTOSTHMU MOET HAXOIUTHCS YIIIEPO] B COCTABE CILIaBa KeIe30—
130 | Kene3o u ero cruiaBbl
yraepoa?
ITouemy npu yBenMYEHUH COJIepKaHUs yrieposa cBaiie 2,14 % B cruiaBe xene30—
131 | XKene3o u ero criaBbl yupmy Aep yrIepo ’
yIJIepo]] KAaYSCTBEHHO MEHSIOTCSI €ro CBOMCTBA?
MO>HO JT1 TTOJTYYUTh CIIJIaBhI, B KOTOPBIX YIJIEpO/ MpHU coaepkanuu MmeHee 2,14%
132 | XKeneso u ero cnnasbl Y ’ PEIX YIJICPOZ TpH COACP ’
HAXOJUTCS B BUJIC TPAQUTOBBIX BKIFOUCHHIA?
B yem, o BanremMy MHEHHIO, 3aKITFOUACTCS IPUYHHA CYIIECTBEHHOTO BIUSHUS (DOPMBI
133 | XKene3o u ero cruiaBbl ’ y N pH y Gop
rpaUTOBBIX BKJIIFOUCHHI HA MEXaHUYECKHE CBONCTBA YyT'YHOB?
B yem cocrout (u3nueckas CyIHOCTh MPOIecca MpeBpaleHus 0eIoro YyryHa B
134 | Xene3o u ero cruiaBsl . b ym pont penpatit yry
KOBKHIA?
B kakom ciydae 1iesecoo0pa3Ho 0TOETHBATh TOBEPXHOCTHBIC CJIOU YYTYHHBIX JeTaneii?
135 | XKene3o u ero cruiaBbl yaac I p P yry A
KakuM 00pa3oM MOXKHO OCYIIECTBUTh O0TOCIMBaHUE?
MOHO Jiu TIepepabaThIBaTh KOBKHI YYT'YH METOJJAMH XOJIOJAHOTO U TOPSYETO YIAPHOTO
136 | Xene3o u ero cruiaBbl pep yry A A p ynap

nedopmupoBaHus?
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137 | YKeneso u ero cruiaBsl | Kakue 4yryHsl 00J1a1al0T HaMTyqIIMMH JMUTEHHBIMU CBOWCTBaMH?
138 | Keeso u ero criass KaKHue MOJM(HKAIMK UMEET YUCTOE HKEJIE30 U B KAKUX TEMIIEPAaTYPHBIX HHTEpBaJIaX OHH
yCTONUUBBI?
139 | Keneso u ero crass: UYro Ha3bIBaeTcst (heppUTOM, ayCTEHUTOM, ieMeHTHTOM? JlaliTe KpaTkyro
XapaKTEepUCTUKY ITUX (a3.
140 | XKeneso u ero crnassl | Kak pa3nuyarorcs I0 CTPYKTYpe CTaIH U YyTyHBI?
141 | XKeneso u ero criaBel | Kakue ObiBaroT uyryHsl? Uem oTiiuaeTcs O€IbIi 4yryH OT ceporo?
142 | XKeneso u ero crnassl | Kax momyuaroT koBkuil uyryH? Ero cTpoeHue, cBOiiCTBa M HA3HAUYEHUE.
143 | XKeneso u ero cinassl | Kak momy4aroT BelcokonpouHslil uyryH? Ero ctpoeHue, CBOMCTBA U HA3HAUCHHUE.
144 | JKeneso m ero criaBel | B yem cocrosT o0mipe 3aKkOHOMEPHOCTH 00pa30BaHusI ayCTCHUTA IIPU Harpese?
145 | XKeneso u ero crnassl | YTo Ha3pIBaeTCs EPErPEBOM U IEPEKOTroM?
146 | Kemeso u ero criass KakoBbI 0cOOCHHOCTH IPEBpAIIEHHS TIEPEOXIIAXKICHHOTO ayCTeHUTA IIPH HEIIPEPHIBHOM
OXJIAKIECHUU?
147 | Keneso u ero criass KakoBbl ocobeHHOCTH pacnajga ayCTEHHTa BO BCEX TEMIIEPATYPHBIX 30HAX: 3
1] Hy3HOHHOTO, TPOMEKYTOUHOTO (OEHHUTHOTO), Oe3a1((Hy3nMOHHOTO ITPEeBpaIICHIH?
Kax BnusitoT nerupyromine 3J1eMeHThl Ha MOJI0KEeHHUEe KpuThuueckux Touek Al, A3, Ha
148 | XKene3o u ero cruiaBbl o
MapTEHCUTHBIE TOUKH, yCTOMYUBOCTH NEPEOXTAKACHHOIO ayCTeHUTa?
OCHOBBI TEXHOJIOTUHI
149 TCPMITICCKOM M 1 13 o BiTe TexHoMOrHUecK e (baKTOpBI, KOTOPBIE BIUSIOT Ha MPOLIECC TEPMOOOPabOTKH.
XAMHKO-TEPMHUIECKOI
00paboTKu cTamn
OCHOBBI TEXHOJIOTHH
150 TePMUIECKON U Kaxoii BuI1 TepMOOOPaOOTKH — OTXKHT WIIH 3aKaJIka — TrapaHTUpyeT Ooee
XIMHKO-TEPMHUYIECKOH | paBHOBECHOE COCTOSHHE CTaIN?
00paboTku cTamn
OCHOBBI TEXHOJIOTHHI
151 TCPMIHCCROM I gy vag cranms mMeeT Gombmmii pasMep 3epHa — C 3epHUCTOCTHIO 5 mim 10 6aymoB?
XAMHKO-TEPMHUYIECKOI
00paboOTKHU CcTaIH
OCHOBBI TEXHOJIOTUHI
152 TEPMUYECKOH U IIpu kakoil cTpyKType CTalu €€ MPOYHOCTh BbIIIE — MPHU KPYIMHO3EPHUCTOH UiIn
XMMHUKO-TEPMHUYECKON | MEIKO3epHUCTOH?
00paboTKHU CcTaIH
OCHOBBI TEXHOJIOTUHI
153 TEPMUHECKOM I\ o0 nu MPUMEHSTH CTAIbHOE U3JIENINE CPpa3y MOCIe ero 3aKanku?
XMMHUKO-TEPMUYECKOI
00paboTKH cTamn
OCHOBBI TEXHOJIOTUHI
154 TEPMUIECKON U Kakoe n3nenme MOXHO 3aKaJIUTh — U3 CTAJH ¢ comepkanuem yriepona 0,1 wim 0,5 %?
XUMHUKO-TepMudeckorr | [Touemy?
00paboTKu cTamn
OCHOBBI TEXHOJIOTHH
155 TePMHUYECKOHN U Kakwue nerupyromire 31eMeHTHl YIPOUHSIOT CTallb CHIIbHEE — T€, KOTOPBIE 00pa3yioT
XAMHKO-TEPMHUYIECKON | KapOWIIBI MK TBEPABIE PACTBOPHI C YIIIEPOAOM?
00paboTKH cTamn
OCHOBBI TEXHOJIOTHHI
TEPMHUYECKOH U N
156 . | Ycrpansercs nu npu OTXKUTE JIMKBALUSA IpUMecen?
XMMHUKO-TEPMUYECKOI
00paboOTKHU CcTaIH
OCHOBBI TEXHOJIOTUHI
TEPMHUYECKOH U .
157 . | MoXHO 11 HOpMaJIU3aLUIO CTaJleld IPUMEHATh BMECTO 3aKaTKU?
XMMHUKO-TEPMUYECKOM
00paboOTKH CcTaIH
OCHOBBI TEXHOJIOTUHI
158 TEPMHUYECKOH U Kaxkas 3akanodnas cpena — BoJia WIIM Maciio — ofecriednBaeT 0oJiee BHICOKYIO
XIMHKO-TEPMHUYIECKOH | CKOPOCTH OXJIAXKICHUS M3ACTHS?
00paboTKH cTan
OCHOBBI TEXHOJIOTHHI
159 TEPMHUUYECKON U Jlst kakux m3aenuii 0osiee BayKkHa MPOKATMBAEMOCTh — JIIJIS IeTaleH

XUMHUKO-TEPMUYECKON
00paboTKu cTamn

IMAPUKOIIOAINHUITHUKA UIIA JIJIA CTAJIBHBIX 60J1TOB?
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160

OCHOBBI TEXHOJIOTUH
TEPMUUECKOU U
XUMHUKO-TEPMUYECKON
00paboTKu cTamn

Kakoii Bu 0TIyCcKa — BBICOKHI, CPSTHUH WITH HU3KUH — 00eCIieYBacT MOBBIIICHHE
npeaesa yupyrocTy cTaimu?

161

OCHOBBI TEXHOJIOTHH
TEPMHUUYECKON U
XUMHUKO-TEPMUYECKON
00paboTKu cTamn

MO>HO JTi ICKYCCTBEHHOE CTAPCHHUE CUUTATH BHUIOM OTITyCKa?

162

OCHOBBI TEXHOJIOTHHI
TEePMHUUYECKON U
XUMHUKO-TEPMUYECKON
00paboOTKHU CcTaIH

B kaxux cioydasx Bsl npuMeHnIN OB TOBEPXHOCTHYIO 3aKaJIKy CTalIbHBIX aeraneil TBU
— B €IMHUYHOM WJIM MacCOBOM IIPOHU3BOACTBE?

163

OCHOBBI TEXHOJIOTUH
TEPMUUECKOU U
XUMHUKO-TEPMUICCKOM
00paboOTKHU CcTaIH

Ipoucxonat mu pa3oBbie NIPEBPALICHUS B IOBEPXHOCTHOM CJIO€ CTAIH MIPH €€
LEMEHTAIun?

164

OCHOBBI TEXHOJIOTHH
TEPMUUECKOU U
XUMHUKO-TEPMHUUECKON
00paboTKH cTan

Ilocne xakoro BuUIa XHMHKO-TepMH‘ICCKOﬁ 06p360TKI/I CTaJIi — NCMCHTAllMH UJIN
a30TUPOBAHNA — BBILIC H3HOCOCTOMKOCTD MMOBEPXHOCTHOTO cios?

165

OCHOBBI TEXHOJIOTHH
TEePMHUUYECKON U
XUMHUKO-TEPMUYECKON
00paboTKu cTamn

Kaxoii BHJT XHMHKO-TEpMHUYECKON 00paOOTKH CTaIN — IHAaHUPOBAHWE WIIH [IEMEHTAIIHS
— BBITIONTHACTCA TIpH OoJiee HU3KOU TeMIieparype?

166

OCHOBBI TEXHOJIOTHHI
TEPMHUUYECKON U
XUMHUKO-TEPMUYECKON
00paboTKH cTan

Uewm oTimmuaetcst mupHy3noHHOE XPOMUPOBAHUE OT TaTbBAHUIECKOTO?

167

OCHOBBI TEXHOJIOTHHI
TEPMUUECKOU U
XUMHUKO-TEPMUICCKOM
00paboTKHU CcTaIH

Kakoii Bu 00 Ty4eHHs NPUMEHSIOT JJIsl Pa30rpeBa MOBEPXHOCTH CTAIBHOTO M3/IEITHS
IIPU XMMUKO-TEPMHUYECKOH 00paboTKe — PEHTI€HOBCKOE MIIH JIa3epHOE M3JTydeHue?

168

OCHOBBI TEXHOJIOTHH
TEPMUYECKOU U
XUMHUKO-TEPMUICCKON
00paboOTKHU CcTaIH

Kak Bausror JICTUPYIOLINUE 3JICMCHTBI Ha MPOKAJINBACMOCTb cranu?

169

OCHOBBI TEXHOJIOTUH
TEPMUUECKOU U
XUMHUKO-TEPMUYECKON
00paboTKHu cTamn

JlaiiTe onpenesieHue OCHOBHBIX OIlepaliii TepMHYECKOi 00pabOTKH: OTXKHUTA,
HOPMaJIN3aliH, 3aKaJIKH.

170

OCHOBBI TEXHOJIOTHHI
TEPMHUUYECKON U
XUMHUKO-TEPMUYECKON
00paboTKH cTamn

Kakwue cymmecTByIOT pa3sHOBHAHOCTH OT/KHTA U JIJISI YETO OHU MIPUMEHSIOTCS?

171

OCHOBBI TEXHOJIOTHH
TEPMHUUYECKON U
XUMHUKO-TEPMUICCKOM
00paboOTKHU CcTaIH

Kaxkwne crmocoObI 3aKajiky Bbl 3HAETE U B KAKHUX ClIydgasix OHH HpI/IMeHﬂ}OTCﬂ?

172

OCHOBBI TEXHOJIOTUH
TEPMUUECKOU U
XUMHUKO-TEPMUICCKOI
00paboOTKHU CcTaIH

OT 4ero 3aBHCHUT IMMPOKAJIMBACMOCTDb CTAJIU U KAKOBO €€ TEXHOJIOTUYCCKOC 3HaYeHHE?

173

OCHOBBI TEXHOJIOTHH
TEPMUUECKOU U
XUMHUKO-TEPMHUUECKON
00paboTKu cTamm

Uro HazbIBaeTcs oTImyckoM ctanu? Kaxue 3agauu oTmycka, TEXHOJIOTUS IPOBEACHNUS?
Kakue cTpyKTypHBIE U3MEHEHUS IPOUCXOAAT IPU OTIYCKe? YKaXKUTE BUABI OTIIYCKa.

174

JlerupoBaHHbIE CTANU
1 CTIJIABBI

KaxoBbI TPUHIIAITEI MAPKUPOBKHU CTAJICH?

175

JlerupoBaHHbIE CTANN
1 CTIJIABHI

Kaxkue coBpeMeHHbBIE TEXHOJIOTHH MTOJTydeHUs cTayiel Bol 3HaeTe?

176

JlerupoBaHHbIE CTaNU
1 CTIJIABBHI

ITouemy cramu mapok AC11, AC12HX, AC40 ra3siBatoT aBToMaTHRIMU? Kakoi mHIEKC
B MapKe yKa3bIBaeT Ha TEXHOJOTHIO H3TOTOBJICHUs JeTaeii?
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.HCFI/IPOBaHHI)Ie cTajin

Hoquy yCTOﬁ‘iHBOCTL CTaJIl K BO3,H€I7[CTBI/IIO KOPPO3UOHHBIX CPC/I MMOBLIIIACTCA TPU

177 U CILJIaBBI BBEJICHHU B COCTAB JICTUPYIOIIUX JJICMCHTOB?
178 JlerupoBannsie ctanmu | Kakue nerupyroriue 3eMeHTsI BbI ObI BEIOpaH JJ1s1 OTYYCHUS KOPPO3UOHHO-CTOHKUX
Y CTUIaBbI crayeii?
179 JlerupoBannsie ctanu | Kakue mokasaTtenu craneid U3MEHSIOTCS B JIYUIIYIO CTOPOHY B Mpoliecce 00padoTKy,
Y CTUIaBBI Ha3BaHHOW TEPMUYICCKUM YITyUdIICHHEM?
180 JlermpoBannsie cranu | [Togemy 3QPeKTHBHBEIMU cpeaMu ISt TEPMOOOPAOOTKH CTaIeH SBISIOTCS CKMKEHHBIC
Y CTUIaBBI ra3pl?
JlerupoBaHHbIE CTANN N N
181 U CIUIABEL Ut0 HEOOXOAMMO TIPEITTPUHSTH JISI MOBBIMIEHUS N3HOCOCTOMKOCTH CTAIBHBIX JAeTalei?
182 JlermpoBannslie cranu | [Togemy B miporiecce TepMOOOpaOOTKH U3MEHSIOTCS pa3Mephl CTATBHBIX JeTAIe U OHU
Y CTUIaBbI MOTYT Pa3pyIIAThCS?
JlerupoBaHHbIE CTANN .
183 U CIUIABEL KaxoBbsI kpuTepun BEIOOpA CTANEH JJI N3TOTOBICHUS PEXKYIIETO MHCTPYMEHTa?
184 JlermpoBannsie cranu | Kakos, mo Bamemy MHEHHIO, MEXaHU3M W3HAITMBAHUS PEXKYIUX KPOMOK HHCTPYMEHTA
Y CTUIaBbI JUIs1 00pabOTKHM METaJUIOB, CTNIABOB?
185 JlerupoBannsie ctanmu | Kak B Mapke OBICTpOpEXYIIeH CTaIH yKa3bIBAIOT COACP KaHUE JIETHPYIOMINX
Y CTUIaBBI 2JIEMEHTOB?
186 JlermpoBannsle cranu | Kakoi nerupyromuii 3JIeMEeHT IPUIAET BHICOKYIO H3HOCOCTOWKOCTE OBICTPOPEKYIIIUM
Y CTUIaBBI craysim?
187 JlermpoBannslie cranu | [Touemy 1enecooOpa3Ha MHOTOCTaIUIHAS, @ HE OTHOCTAINHHAS TepMUUIECKas
Y CTUIaBbI 00paboTKa pexyIiero HHCTpyMeHTa?
188 JlernpoBannsie ctanmn | Kakum 00pa3oM 3aMeISIOT IPOLIECCHl CTapEHUs CTalleH, HCIOIB3yEeMBIX IS
Y CIIJIaBBI M3TOTOBJIICHHS U3MEPUTEILHOTO HHCTPYMEHTA?
189 JlermpoBaHHble cTanmy | MOKHO JIM H3rOTABIMBATh U3MEPUTEIbLHBI HHCTPYMEHT BHICOKON TOYHOCTH 3 CILIABOB
Y CILJIaBbI HA OCHOBE MEJU, aJJFOMHHUS, TUTaHA?
190 JlerupoBannsie ctanmu | Ciexyet Jid MPOBOAUTH TEPMHUYECCKYIO 00pa0OTKy MATPHUIL ISl IITAMITIOB TOPSIUETO
U CILJIaBBI JIe()OPMHUPOBAHUS 110 BCEMY CCYCHUIO MATPHIIBI?
191 JlerupoBannsie ctanmu | [loyemy TspKeIo HATPYKEHHBIA MHCTPYMEHT U3TOTABIUBAIOT U3 CTAJICH C OBBIIICHHBIM
U CILJIaBbI CoJIepXKaHUEM BOJb(ppama?
JlerupoBannsie cTanu
192 Kaxk xnaccupuunpyrorcs 1erupoBaHHbIe CTaIN?
U CILJIaBbI
JlerupoBannsie cTanu
193 Kak BIusIOT Jerupyronue 3J1eMeHThl Ha MPOKaINBAaeMOCTh CTan?
Y CILJIaBbI
194 lBernbie Metaiibl 1 | CyIIECTBYIOT JIM MPUHIUITHATBHBIC OTJIMYUS Y CILIABOB, TIOJYYCHHBIX JTUTHEM H
CIUIABEI METOJIAMH TIOPOIIKOBOM MeTaIUTypriu?
195 HBGTHI;I;;;:?HHH " Bo3MokHO 11 MeXaHMYeCKOe U3MeJIbUeHHEe TBEPIbIX TENI JO0 aTOMAPHOT0 YPOBHsA?
196 Bernbie metaiiel 1 | Kakum MeToioM, o Bamemy MHEHHIO, MOYKHO MTOJIYYUTh TOPOIIKU METAILIOB C
CIUIaBBI MUHUMAaJIbHBEIMH Pa3MepaMu 4acTHUIl?
197 IBeTHbIe MeTATBI 1 | MOHO JTH UCKITFOYUTD OTIEPALIHIO CIICKAHUS U3 TEXHOJIOTUYCCKOTO IIHKJIIA TTOTyYCHHUS
CIUIABEI U3JICNIUI U3 MOPOITKOOOPA3HBIX METAIUTMICCKIX MATECPUATIOB?
198 HBGTHEI;HI\;::?HHH " Kaxum MeTooM moitydaroT JUIMHHOMEPHBIE U31ETUS U3 TOPOIIKOBBIX MaTEPUAIOB?
199 BerHpie MeTayibl 1 | KakoBBI OCHOBHBIC IPEHMYIIIECTBA KOMIIO3HIIMOHHBIX MATEPHUAIIOB, TOTYYCHHBIX
CIUIaBBI METOJIOM TIOPOITKOBOI METaJUTypTUH, TI0 CPABHEHHIO C JIATheM?
200 HBeTHEﬁ;;;SHHH " | Haszosure XapaKTepHbIe 00JaCTH MPUMEHEHHS CIIEYCHHBIX MaTEPHAJIOB.
201 IiBeTnbie meTaiuibl 1 | Kak Bbl onieHMBaeTe nepceKTUBBI Pa3BUTHS TOPOIIKOBOW METAJUTYPIyH B
CIUTaBBI MaITHHOCTPOSHUH?
202 HBeTHEﬁ;:;:fHHH " | Hazosure TIPUPOTHBIE HCTOYHUKY CHIPhS JUTS TTOJTYICHHS aTIOMUHUS.
203 LBernsie metaiisl 1 | [ToueMy 3aBOMBI 1O BEITIABKE ATFOMUHHUS PACIIONIOKEHBI B SHEPTOHACHIIIIEHHBIX
CIUIaBBI paiioHax?
204 HseTnbie MeTanbt 1 B geM nprymHa BEICOKOW KOPPO3UOHHON CTOWKOCTH aTFOMHHUS?
CIUIaBBI
205 Hsernbie MeTanb! 1 Kakumu MeTO1aMM MOBBIIIAIOT IJIACTHYHOCTh aJIFIOMUHUS?
CIUIaBBI
206 HBeTHEﬁﬂXE:fHHH " | Kakossl MexaHm3MBI YIPOYHEHHUS CIUIAaBOB ATIOMHHUS TEPMHUIECKOH 00paboTKON?
207 I{BerHsie Metayisl 1 | [loueMy CHITyMHHBI OTIIHYAIOTCSI XOPOIIMMH JIUTHEBEIMH CBOMCTBAMHU?
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CIIJIaBbI

LIBeTHbIe METaJIJIbl 1

Hoquy AJIIOMUHUECBBIC aHTI/I(i)pI/IKHI/IOHHI:Ie CILJIaBbI IPEANOYTUTEIILHEE UCIIOJIb30BATh B

208 N
CIUIaBBI BHJIC TOKPHITHH?
209 Isernpie Metaiel 1 | [ToyeMy CIUIaBBI MEIH C IUHKOM UMEIOT 00JIE€ BEICOKHUE MEXaHUYCCKUC U
CIUIaBBI TEXHOJIOTHYECKHE CBOMCTBA MO CPABHEHHIO C UCXOTHON MEJIbI0?
IIBeTHBIC METAIBI K .
210 HasoBuTte Hanboiee pacpocTpaHeHHbIE MapKH JIaTyHEH.
CIUIaBBI
11 lBernpie Metaiiel 1 | [ToueMy JaTyHH M OPOH3BI HEKOTOPBIX MapPOK XapaKTEPU3YIOTCS BBICOKOU
CIUIaBBI M3HOCOCTOMKOCTBIO 1 HU3KUM KO3 (QPUITUESHTOM TPEHUS?
212 LBernsie metaiisl 1 | Ho xakol mpuinHe cIIjIaBbl HA OCHOBE MEIH OTPAaHNIEHHO MCIIONB3YIOT B KAUECTBE
CIUIaBBI IIPOBOJHUKOBBIX MATEPUAIIOB?
LIBeTHBIC METAIIBI K
213 CILIABEL Kak MO>XHO TTOBBICHTH 00pabaThIBAEMOCTh MEIN PEXXYIINM HHCTPYMEHTOM?
BETHBIC METaJIbI U
214 I Kaxue mapku 6pon3 Bam n3BecTHbI?
CIUIaBBI
LIBeTHBIC METAIIIBI K
215 KaxoB mpyuHIIUTT MapKUPOBKH MEIHBIX CITJIABOB?
CIUIaBBI
216 BerHsie MeTaiisl 1 | B gem npramaa 601ee BRICOKON TI0 CPABHEHHUIO C JKEIe30M TeMIIepaTyphl IIaBICHHS
CIUIaBBI TYTOIUTABKHAX METaJIOB?
LIBeTHBIC METAIIIBI K
217 CIUIABDI Kakwne TyrormimaBkue MeTauTbl HCTIONB3YIOT IS MTOJTyYeHHS TeTTEPOB?
LIBeTHBIC METAIIBI K . .
218 Kak cBoiicTBa TUTaHa 3aBUCAT OT COJIEPIKAHUS B HEM MpUMecei?
CIUIaBBI
LIBeTHBIC METAIIBI U . .
219 CILIABEL [Touemy B cocTaBe CruIaBa MarHuid TEPSIET CBOM MUPOPOPHBIE CBOMCTBA?
220 LBeTHBIE METAILITBI K Kakne MeToap1 MOBBIIIEHNUS KOPPO3UOHHOM CTOMKOCTH MAarHus M CIUIaBOB Ha €r0 OCHOBE
CILJIaBBI Brl MokeTe npeiokuTs?
11 [Bernsie metaiisl 1 | [ToueMy crutaBeI THIIAa 6a00UTOB HMEIOT BRICOKYIO H3HOCOCTOMKOCTD B COYETAaHUH C
CIUIaBBI HU3KUM K03 (DUITUCHTOM TpEHUS?
279 IBeTHblec MeTaIIBI 1 | B yeM nprunHa NOBBIICHUS H3HOCOCTONKOCTH 0a00UTOBBIX BKIAJBIIICH IPH
CIUIaBBI YMEHBIIICHUU UX TOJIIIWHBI?
IIBeTHBIC METAIBI K
223 CILIABDI KakoBbI OCHOBHBIC TOCTOMHCTBA OCPUILIHS KaK KOHCTPYKIIMOHHOTO MaTepuaa’?

3amaHust U1 CaMOCTOSITENIbHOM paboThl 00yUYarOIUXCsl:

0
117;1 Paszgen nucuumiIMHbBI 3ananus 1Jis1 CAMOCTOSITEILHOM padoThI
Hau - : -
1 K eI1630 1 610 CILIABLL epTUTE JUarpaMMy KeJIe30-yriiepo B 000MX BapHaHTaX: KEIE30-I[CMCHTUT U
xene3o-rpadur. PaccraBpTe (pasel, HAXOASAIIMECS B pABHOBECHU B Pa3HBIX 0071aCTAX.
Kaxwue (a3oBbie IpeBpallieHHH IPOUCXOIIT IPU MEIJICHHOM OXJIAXKICHUH (HarpeB
2 JKene3o u ero craBbl © gasorie npespaie POUCXOIIT HIPH MC/UICHHOM 0 ne N (narpese)
CIUIABOB CHCTEMBI XKeye30-1eMeHTHT, coaepxkanux 0.3; 0.8; 1.2; 3.0; 5.0% yraepona?
5. ®OH/JI OHEHOYHbLIX CPEJACTB AJIS ITPOBEAEHUSA TPOMEXYTOYHOU

ATTECTAIMH OBYYAIOIIUXCA 11O AUCHUIIVIMHE

Onucanue HOKHSaTeHGﬁ, KPUTCPpUHU OLICHUBAHUA KOMHGTCHHI/Iﬁ U OIIMCAaHUC IIKAJ1 OLCHHUBAaHUA

OCYIIECTBJISIOTCSI B COOTBETCTBUM C llojoskeHHMEM O OalIbHO-PEUTHHTOBOM CHCTEME OICHKH
pe3ynbratoB oOyueHus cryneHToB no pucrurumne (Ilpuka3 Ned2 ot 04.04.2014 «O6 yTBepkIeHUU
MOJIOKEHUs «PEUTHHT TIO TUCIIUTIITHHE ).

Jls olleHWBaHUSI MHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/JaHUN O0y4arouuxcs

UCTOJB3YIOTCS creaytomue kpurepun mno 100-6ayuibHOI mikane:

1.

2.
3.
4

dopmynupoBaHUe TPECTABICHHON HHPOPMAIIIH B BHJIE TIPOOIIEMBI;

[Ipennoxxenue crocoda penieHus mpoodIeMbl;

Ob6ocHoBanme crocoba perieHus NpoOIeMsl;

JlemMoHCTpanus crnoco0a pemeHus mpooIeMBl.
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O1ieHUBaHUE OCYILECTBIISAETCS MO CIEAYIONIEH IIKAJIe:

100-0aipHas mKaia

Pe3ynbTaT ocBOCHMS

Menee 40 Kpurepuii e chopmupoBan
41-70 Kpurepuii ueTko He BbIpaXkeH
71-100 Kpurepuii BbpaXkeH 4eTKO

Jl1s olleHMBaHUS CUTYAITMOHHBIX 3aJJaHUN UCIIONIB3YETCs CIICIYIOIIast IIIKaja;

100-0atpHas mkaia

Pe3ynbTaT ocBOCHMS

menee 30

oOydJaronuics He MOXKET CPOPMYITHPOBATH

po0sieMy, MPeACTaBICHHYIO B 3aIaHUH

31-50

o0yyaromuics GopMyJIupyeT MOCTABICHHYIO
3a/1a4y, y Hero chopMupoBaHbI
W30JIMPOBAaHHbBIC 3HAHUS U YMEHHS, OJTHAKO
OTCYTCTBYIOT UHTCTPUPOBAHHBIC ITOHATHA U
HAaBLIKH, B PE3YIbTATC YCTO JOMYIICHBI

OIMOKHU B PEIICHUHN U 3aJaHUEC HE BBIITIOJITHCHO

51-80

3aJlaHue BBITIOJIHEHO, 00yJaroImuics
MIPUMEHSET 3HAHUS Il pEeLICHUS
MOCTABIEHHOW MPOOIEMBI, OJHAKO HE
c(hOpMHUPOBAaHbI KOMIIETEHIIUH, BCIEICTBUE
4ero 00y4aromuiicst UCIIBITHIBAET 3aTPYAHECHUS

B ICMOHCTpAalun CII0C000B peIICHUA 3aa9u

81-100

3a/1aHK€ BBITOJIHEHO KaK B TEOPETHUECKOM,
TaK U B MPAKTUYECKOM IUIaHEe, O0yUaroIuics
JIETKO JIEMOHCTPHUPYET CBOIO KOMIIETEHTHOCTh

10 JAaHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIINE OIICHUTH Pe3yabTaThl 00yUeHHUsI, BKIIOUAIOT B Ce0s:
®  BOINPOCHI K MPOMEKYTOUHOM aTTeCTAINH.

Ilepeyenp KoMIETEHIMI U 3TAmbl UX (POPMHUPOBAHUS TPUBEACHBI B CIIEAYIOLICH TabHIIe:

Mudgp Komnerennust

Jrtansl GOPMHUPOBAHHS KOMIIETECHIHHA

OIIK-2 CrocoGeH NPUMEHATs  OOLIEHHKEHEpHble | JICKIMH:

3HAHMS B IPODECCHOHANIBHOM JesTebHOCTH | |- BBEICHHE.

2. Crpykrypa wmarepuanoB. OOmme CBeICHUS O
MeTaIax.

3.  Kpucramnuzauusi METaUIOB U CTPOCHHUE
METaTMYECKOTO CIUTKA.

4. MexanusM H OCOOCHHOCTH IUTACTHYECKOTO
Je(OpMHUPOBAHUSL. Pekpucranmu3anuoHHbie
MPOLIECCHI.

5. JluarpaMMbI COCTOSTHHSI METAJNTHYCCKAX CUCTEM.

6. Kenezoyrnepomuctele cruiaBbl.  Juarpamma
COCTOSIHASI ~ CHUCTEMBI  JKele30  —  YIJIEpO..
Yraeponucteie ctanu. UyryH.

7. Tepmuueckas 00pabOTKa CTaJIH.
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8. OcHOBHBIE BU/IBI TEPMUYECKOI 00pabOTKHM cTalu.
9. [ToBepXHOCTHOE YIIPOUHEHHUE CTATHHBIX U3IEITHH.
10. JlerupoBaHHBIC CTAIH U CIUIaBbl. Kiaccudukarus
u MapKHUpPOBKa JIETHPOBAHHBIX cTanei.
Kommno3unnoHHbIE MaTepHasbl.

11. IlBernpie Mertauibl U cmiaBbl. [lopoimkoBsie
matepuainsl CACsr u CAITbL
JlabopaTopHbie paboOTHI:

1. Makpo- U  MHUKPOCTPYKTYpPHBIH
METAJUINYECKUX CILUIaBOB.

2. Kpucrannuszamus coneil MeTaios.

3. Tepmuueckast 00pab0TKa YIIepOANCTHIX CTaJICH.
4. JlnarpaMMbl COCTOSIHUSI.

aHaJIn3

JTIK-6 Cnoco6HocTh HICCIIe/I0BATh u | Jleximan:

AHAIM3UPOBATH TIPAUYHHBL Opaka B 1. Beenenue.

IPOM3BOCTBE u paspabarbiars | 2+ CTPYKTypa wmatepuanos. OOumme cBeseHus o

NpEIIOKEHHST [0 €ro NpeaynpexacHuro u | METaLIax.

YCTpaHEHHIO. 3. Kpucrammmzamusi  METaJuIOB ¥ CTPOCHHUE
METAJUIMIECKOTO CIUTKA.
4. MexaHusM U OCOOEHHOCTH IUIACTHYECKOTO
nedopmupoBanus. Pekpucranmu3anuoHHbie
MPOLIECCHI.
5. JluarpaMMbl COCTOSTHHSI METAJNTAYCCKUAX CUCTEM.
6. Kenesoyrinepomuctele cruiaBbl.  Juarpamma
COCTOSHUSI ~ CHCTEMBI  JKele30 —  YTJIepon.
Yraneponucteie ctanu. YyryH.
7. Tepmuueckas 06pabOTKa CTaJIH.
8. OcHOBHBIE BUBI TEPMUIECKON 00paOOTKH CTaIH.
9. [ToBepXHOCTHOE YIIPOUHEHHUE CTATHHBIX U3JIEITHH.
10. JlerupoBaHHBIEC CTAIH U CIUIaBbl. Kiaccudukarus
u MapKHPOBKa JIETUPOBAHHBIX cranei.
KoMmno3uImoHHbIe MaTepHAaIbL.
11. LBernsie MeTamnsl u cmiaBbl. [lopomikoBsie
matepuansl CACel u CAIlbL
JlabopaTopHbie paboOTHI:
1. Makpo- ¥  MHKPOCTPYKTYpHBIH  aHammu3
METAJUTMIECKHX CIUIaBOB.
2. Kpucrannu3zanus cojieit MeTalioB.
3. Tepmuueckast 00pabOTKa yriIepOJUCTHIX CTAJIEH.
4. JInarpaMMbl COCTOSTHUSI.

OIIK-7 CrocoGeH  WCTIONb30BaTh  COBpEMeHHbIe | JICKIMM:

[IO/IXOJIBI u METOIbI peneHus 1. Beezenue.

PO(ECCHOHANBHBIX  3a1a4 B 00JacTH 2. Crpykrypa MatepuanoB. OOIue CBEACHUS O

aBMALIMOHHOM W PaKeTHO-KocMuueckoi | METalIax.

TeXHUKH 3. Kpucrammmzamus  METaJuIoOB U CTPOCHHUE

METAJJTUYECKOTrO CIIUTKA.
4. MexanusM W OCOOCHHOCTU IUTACTHYECKOTO
neOopMHUPOBAHUS. Pexpucranmu3anioHHbIe
TIPOIIECCHI.

5. lnarpamMMbl COCTOSIHUSI METAJUIMYECKUX CUCTEM.

6. JKenesoyrmepomucTtele cruiaBel.  Jlmarpamma
COCTOSHHSI ~ CHCTEMBI  JKele30 —  YIJIepon.
Yraepoaucteie cranu. YyryH.

7. Tepmuueckas 00paboTKa cTaiy.

8. OcHOBHBIE BU/IbI TEPMHUYECKOW 00pabOTKHM cTalu.
9. [ToBepXHOCTHOE YIIPOYHEHHUE CTAIBHBIX U3JICITHIA.
10. JlerupoBannbie ctanu u ciutaBbl. Knaccudukarus
u MapKUpOBKa JIETUPOBAHHBIX CTalei.
Kommnozuunonusie MaTepuanibl.

11. IlBernpie Merauibl U cmiaBbl. [lopoimkoBsie
matepuansl CACe 1 CAITbI.

Bepcus: AAAAAAChwHO Koz: 000133840




JlaGopaTopHbie paboTHI:
1. Makpo- Uu  MHUKPOCTPYKTYPHBIM  aHamu3
METAJUTMIECKHX CIUIaBOB.
2. Kpucrannmu3zanus cojielt MeTaJlioB.
3. Tepmuueckast 00pabOTKa yriIepOJAUCTIX CTAJICH.
4. JIlnarpaMMbl COCTOSTHUSI.
4 OIIK-3 CnocobeH NPHUMEHSTH MeTosb | JICKIIHH:
MaTeMaTHUECKOTO aHaH3a, MOJIeupoBanys | |- BBE/ICHHE.
W OKCIepUMeHTanbHOro wucciaenosanus B | 2+ CTPYKTypa wmatepuanos. OOume ceieHus o
Npo(eCCHOHANBHOM AEATENLHOCTH METajliax.
3. Kpucrammmzamuss  METaJuIOB U CTPOCHHUE
METaJUTMYECKOTO CITUTKA.
4. MexaHusM W OCOOEHHOCTH IUIACTHYECKOTO
neOpMHUPOBAHUS. Pexpucranmu3anioHHbIe
TIPOIIECCHI.
5. lnarpamMMbl COCTOSIHUSI METAJUIMYECKUX CUCTEM.
6. JKenesoyrmepomucTtele cruiaBel.  Jlmarpamma
COCTOSHUSI ~ CHCTEMBI  JKEJIe30 —  YTJIepon.
Yraepoaucteie cranu. YyryH.
7. Tepmuueckas 00paboTKa cTaiy.
8. OcHOBHBIE BU/IBI TEPMUYECKOI 00pabOTKHM cTalu.
9. IloBepXHOCTHOE YIIPOYHEHHUE CTATBHBIX N3ACTHH.
10. JlerupoBannsie ctanu u ciutaBbl. Knaccudukarus
u MapKHPOBKa JIETUPOBAHHBIX craneil.
Komno3uimonHsIe MaTepHuabl.
11. IlBernpie Meramuibl U cmiaBbl. [lopoimikoBsie
matepuansl CACsr u CAITbL
JlaGoparoprbie pabOTHI:
1. Makpo- Uu  MHUKPOCTPYKTYPHBIM  aHaIu3
METAJUTMIECKHX CIUIaBOB.
2. Kpucrannuszanus coneil MeTanios.
3. Tepmuueckas 00paboTKa YriIepoANUCTHIX CTaJeH.
4. JlnarpaMMbl COCTOSIHUSL.
KoMI1eKT THIIOBBIX UHIUBUAYAJbHbIX 3aJlaHuH
Ne Paznen Oonem,
HaumeHOBaHHEe THIIOBOTO 3a1aHUA
n/n JHCIUIIIHHBI 4acoB
AToMHO-
KPHUCTALTHYCCKO . N
1 6 WNuaunupoBanue KpucTawiorpaduIecKuX MIOCKOCTEH U HalpaBIICHUMA
€ CTpoeHHe
TBEPIBIX TE
Jnarpammsbl
2 coCTOAMIA 6 JlmarpaMMBI COCTOSTHUS
METAJUTMIECKIX
CHCTEM
Hroro: 12

Copep:xanne TUIOBBIX 3aJaHUI

1.2.1. UnauumpoBaHue KpUCTALIOrpaguyecKuXx miockocreii n Hanpasjaenunii(CPC: 6)

Temaruka: [IpoBecTr MHIUIMPOBAHHE KPUCTALIOTPAQUIECKUX TUIOCKOCTEH W HampaBICHUN B

COOTBCTCTBUUA C BapUAHTOM.

Tun: {omamnee 3amanue

Ilpukpemiennnie  ¢ainbl:  MHauuupoBaHue

HanpasieHuit.doc

KpUcTaJUIOrpauyeckux  IUIOCKOCTEH U
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1.5.1. Iuarpammsl coctossHusi(CPC: 6)

Temaruka: 1. PacmmdpoBath nuarpamMmbl cocTOsiHUE (ompeneneHne (a3 W CTPYKTYPHBIX

COCTaBJISIFOIIUX B JTFOOBIX 00JIACTSX IBOMHBIX TUATPAMM).

2. HayunThCs MOTB30BaThCS MPABHIIOM (Pa3 U MPaBUIIOM OTPE3KOB IPU OCTPOSHUH KPUBBIX OXJIaXKICHUS

" ONPCACIICHUN KOJIMYCCTBCHHOT'O COOTHOIICHU A (ba3 JJLA TOOBIX CILJIABOB.

3. OHpC,Z[CJI}ITB MMPOHECChI, MPOUCXOAAININEC Ha JIMHUAX JUarpaMMbl (JII/IKBI/II[yC, COJIMAYC, SBTCKTUUCCKAs

JIMHUSA, JIMHUS IPEAETbHON PaCTBOPUMOCTH U TIp.), IPY OXJIAX/IEHUH 1 HarpeBaHUH CILJIaBa.
Tun: {omamnee 3amanue

Ipuxpennennsie ¢aiiabl: Jlnarpammer coctostHus.doc

Bonpocsl K NpOMeKYTOYHOM aTTeCTALMU

«MartepualioBeICHUE)

1. Ox3amen (3 cemecTp)
Ipuxpensiennbie aiiabi: Dx3amer (3 cemectp).doc

6. NEPEYEHb OCHOBHOM U JJONOJIHUTEJIBHON YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM 1J151 OCBOEHUSI JUCIHUITJIMHBI

a)OCHOBHAs JIUTepaTypa:

1. MarepuarnoBeieHle B MallTMHOCTPOCHUH: YueOHoe nmocodue / Imurpenko B.I1., Manyiinoa H.b. - M.:
HUL[ MH®OPA-M, 2016. - 432 c.: 60x90 1/16. - (Beicuiee obpazoBanue:bakamaBpuar (MATN))
(ITeperutér 7B11) ISBN 978-5-16-010712-7 - Pexwum mocrtyma: http://znanium.com/catalog/product/501197

2. MarepuanoBenenre u TexHonorus matepuanoB: YueOuuk / [.I1. ®@erucos, @.A. Napudymmn. - M.:
HUILL UHOPA-M, 2014. - 397 c.: 60x90 1/16. - (Bricimiee oopa3zoBanue: bakanaspuar). (meperuier) ISBN
978-5-16-006899-2 - Pexxum noctyma: http://znanium.com/catalog/product/413166

3. OcHoBbI coBpeMeHHOT0 MatepuanoBeaeHus: Y4ueonuk/O.C.Cupotkun - M.: HULl UHOPA-M, 2015. -
364 c.: 60x90 1/16. - (Bricmiee obOpazoBanue:bakanaspuar) (Ileperér) ISBN 978-5-16-009335-2 -
Pexxum nocryna: http://znanium.com/catalog/product/432594

4. MarepuanoBeicHHe W TEXHOJIOTHS MaTepuaioB [DJEKTPOHHBIM pecypc]: ydeOHWK s OakaaaBpOB
BY30B 110 MammmHocTpouT. cretl. / I'.I1. @erucos [u ap.]; mox pen. I'.I1.derucoa; MAU (Hau. ucnen. yH-
T). - U3n. 7-e, mepepab. u A0M.-DNeKTpoH. TeKCcToBbIe U Tpad. aaH. - M.: FOpaiit, 2015. - 1 351eKTpOH.OMT.
miuck (CD-R). - (bakanaBp.bazoBeii kypc) (OnekrponHbie KHUTH u3A-Ba "HOpaitt"). - DnekTpoHHBII

AQHAJIOT MEYaTHOrO M3JaHus. - 3arl. ¢ TUTyJLIKpaHa. - ISBN 978-5-9916-3327-7. Pexum noctyna ObC
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MAU: http://elibrary.mai.ru/MegaPro/Download/ToView/993?idb=NewMAI12014 (OnexTpoHHBIN
nokymeHT (turt: pdf, pazmep: 10164 K6))

5. AM. lansckuid, u ap.; [lox obmr.pen. A.M. Jlamsckoro. TeXHONIOTHS KOHCTPYKITMOHHBIX MaTEpHAIIOB.

VYyeOHOe mocobue i By30B. — 2-¢ U3l iepepad. u gom. — M., Mammnoctpoenue, 1990. — 352c¢.: ui.

6. Jlaxtua FO.M., JleontseBa B.I1. MarepuanoBeneane: Y4ueOHUK JUIsI BBICHIMX TEXHHUUYECKUX YUICOHBIX
3aBeJIeHU. — 3-€ u3/1., iepepad. u jor. — M.: MammHocTtpoenue, 1990 — 528 c.: un. - ISBN 5-217-00858-
X.

0)I0nOTHUTEIBHAS JIUTEPATYypa:

1. ITnomkuu B.B. MarepuanoBenenue: yued.mocobue s By30B — 2-¢ W31., mepepad. u jorm. — M.:
MznarenscrBo FOpaiit, 2013. — 463 c. — Cepust: bakanaBp. bazoserii kypc. - [SBN 978-5-9916-2480-0.

2. Anackua A.M. MarepuanoBeeHne B MalllMHOCTPOSHUH: YUeOHHK Jy1si OakanaBpoB / A.M. AnackuH,
10.C. CenoB, AK. Oneruna, B.H. KnumoB. — M.: U3znarensctBo FOpaiit, 2013. — 535 c. — Cepus:
bakanasp. Yrmyonennstii kypc. - ISBN 978-5-9916-2867-9.

3. ®erucor I'.Il. MarepuanoBeneHre U TEXHOJIOTHS METAIOB: Y4eO. 11 CTYJACHTOB MAIIMHOCTPOUT.
crell. By30B. — M.: Beicur. mik., 2001. — 638 c.: un. — ISBN 5-06-003616-2.

4. bonoros J[.B.TexHomorusi mpoW3BOJICTBA aBUAITMOHHBIX METAJUIOB: Yy4e0.[0COOHMe NIl CTYJICHTOB
aBmall. u np. Texd. By30B / J[.B. Bomoros; MAW (Ham. uccnen. yu-t). - M.: MAU, 2015. - 107 c.: ui. -
bubmuorp.: ¢.104-105 (13 wnas.). - ISBN 978-5-4316-0268-9. Pexum noctynma ObC MAU:
http://elibrary.mai.ru/ProtectedView/Book/ViewBook/1171 (Onektponnsiii fokyment (tum: pdf, pazmep:
21296 K0))

5. OcHOBBI MPOW3BOACTBA aBHAIIMOHHBIX MatepuanoB [Tekct]: yued.mocodue / I'.I1. detrco [u ap.];
MAU (I'oc. TexH. yH-T). - M.: MAU, 1999. - 47 c.: wn - ABT. yka3aHpl Ha 00OpOT€ THUT.JI. -
bubmuorp.:c.46(12  Ha3.). - ISBN  5-7035-2108-4. Pexum  pmoctyma 3ObC MAMU:
http://elibrary.mai.ru/ProtectedView/Book/ViewBook/425 (OnextponHsiii qokymeHT (tum: pdf, pazmep:
7556 K6))

6. Komaue b.A., Enarun B.M., JIluBanoB B.A. MeranmnoBenenue u tepmuyeckas o0paboTKa LIBETHBIX
METAJUIOB | CIUTAaBOB. YUeOHUK JJIs BY30B. — 4-¢ u31., mepepad. u gom. — M.: MUCHUC, 2005. — 432 c.

7. Konaue Bb.A., Enarun B.M., JIluBanoB B.A. MeramoBenenue u tepmuyeckas o0pabOTKa LIBETHBIX
METAJJIOB ¥ CIUTABOB. Y UeOHUK IS BY30B. —3-€ H3]1., iepepad. u gomn. — M.: «kMUCHUCy», 1999. — 416 c.

8. ApsamacoB b.H. Marepuanosenenne. YueOuuk mis By3oB / b. H. ApsamacoB [u ap.]. — 5-e usnm,,
crepeotun. — M.: MBTY um. H.D. baymana, 2003. — 648 c.: ui.

9. I'ynseB A.Il. MetannoBenenue. YueOHUK ISl BY30B. — 6-€ M3[., iepepad. u gom. M.: Meramtyprus,
1986. - 544 c.

10. Temnep 1O.A., Paxmrant A.I. MarepuanoBenenue. Metonsl aHanusa, J1abopaTOpHbIE pabOThI U
3amaun. Y4e0.mocooue ajisi By30B. —60-€ u3jl., nepepad. u jom. — M.: Merammyprusi, 1989. — 456 c.: win. —
ISBN 5-229-00228-X.

Metonnueckue yka3zaHusi:
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C.C. Ilumenos, I1.A. HecrepoB, N.JI. Huzkun. Makpo- 1 MUKpPOCTPYKTYPHBIA aHAJIN3 METALUTMYECKUX
cmiaBoB. M., MATU, 2014 r.

C.C. [Inumenos, I1.A. Hectepos, N.J1. Huzkun. Kpucrammzanus coneit metawioB. M., MATH, 2014 r.
C.C. Tlumenos, IT.A. HectrepoB, N.JI. Huzkun. Tepmuueckass o0paboTka yriepoucThiX cTaned. M.,
MATH, 2014 .

C.C. Ilumenos, I1.A. Hecrepos. MuauimpoBanre KpucTaJuiorpauyecKux IIIOCKOCTEH M HarpaBIeHHH.
M., MATH, 2014 1.

C.C. Ilnumenos, I1.A. Hecrepos. lnarpammel cocrosiaus. M., MATH, 2014 .

C.C. Ilumenos, I1.A. HectepoB. Pa3paborka Texnomoruu Tepmoodpadotkn (II0 BAPUAHTAM). M.,
MAU, 2021 r.

7. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON
CETU «MHTEPHET», HEOBXOAUMBbIX JJIsI OCBOEHUS JUCHUIIJIMHBI
Jns  obecnedeHuss 0o0pa3oBaTeNBHOTO  Mpollecca MO  AWCIUILIUHE — 00ydJaromuMcs
npeaOCTaBIACTCA BO3MOXHOCTL KPYTJIOCYTOUHOTO AWCTAHHWUOHHOI'O HWHIAWBUAYAJIBHOI'O OOCTYIIA K
ANIEKTPOHHBIM OUOIUOTEYHBIM CHCTEMaM W3 JIFOOOH TOYKH, B KOTOPOW HMMEETCS JOCTYN K CETH

«HTEepHETY.

HaumeHoBaHue pecypca HNHTepHET-CCHLIKA HA pecypce

"ZNANIUM.COM"

DNeKTpOHHAs OoubIMoTeYHAs cuctema | http://znanium.com
"ZNANIUM.COM".

000 "U3pnareancrBo Jlannp"

OnexrpoHHas oubnuoreunas cucrema OO0 e.lanbook.com
"N3natenscTBo Jlann'".

00O "DiexTpoHnoe m3naTeabcTso FOPAVT"

DnextponHas 6uGmuoteunas cuctema FOPAUT. DBC | http:/biblio-online.ru,
"JlerennapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JuiekTpoHHas Oubanoreka MAU

OnexrponHas oubnuoreka MAU (cobctBennocts MAU). |  http://elibrary.mai.ru/MegaPro2/
Web

JuiekTpoHHasi Ondmorexka Koncopuuyma aspoxkocmudeckux By3os Poccnn

DneKTpoHHAas oubroTeka Koncopruuyma | http://elsau.ru
a’POKOCMHMUYECKUX BY30B Poccum.

buoaunorexka POOU

bubanorexka POOU | http://www.rtbr.ru/rffi/ru/library

Enunoe okHO n0ocTyna k o0pa3oBaresibHbIM pecypcaM

Enunoe okHO mocTyma k 0o0pa3oBaTeIbHBIM pecypcam | http://window.edu.ru/
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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/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU | http://polpred.com
00O "PYHDB"
OnektpoHHas 6ubnuotevynas cuctema eLIBRARY. | http://elibrary.ru
00O "HauunonanbHblii Hu(pposoii pecypc "Pykont"
00O "HammonanpHsiii udposoit pecypc "Pykont". | http://text.rucont.ru
000 "UBHUC"
00O "UBUC". | http://ivis.ru
OOO "HHTerparop aBTOpCKOro npasa'
00O "UnTrerpatop aBTopckoro npasa" 1Qlib. | http://www.iglib.ru/
®I'BY "PI'B"
OnexrponHas oubnuoreka nuccepranuii PI'b. http://dvs.rsl.ru
Hanmonanwsnas snexrponnas oubauorexa (HOB). http://H36.pd
HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "Hammonanwshuerit |  http://archive.neicon.ru
OnexkrponHo-MHpopmanmonnsiii Koncopumym".
Hay4Hble MOTHOTEKCTOBBIE PECYPCHI H31aTEIhCTBA http://link.springer.com/
Springer (apxuB).

HayuHple TOJHOTEKCTOBBIC JKypHajdbl HW3aarenbcTBa | http://www.tandfonline.com/
Taylor&Francis Group (apxuB).

Bbaza manaeix GreenFile kommanuun EBSCO. http://www.greeninfoonline.com.
BHemnedkoHOMUYecKoe 00benHeHue " AkajeMuHTOpr"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'bY "I'THTHB Poccun"

baza namapix Web of Science (mpaBoobnamarens - | www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 1. - Clarivate Analytics).

baza nannbix Scopus uzgarenscta Elsevier. http://scopus.com
Springer Customer Service Center GmbH B Hayunbix u | http://link.springer.com/
00pa3oBaTEeNbHBIX LEISX. http://www.nature.com/

Springer

Nature

baza nanueix komnannu EBSCO Publishing: http://search.ebscohost.com

BJI CASC. B/l MathSciNet via EBSCOhost.

Hay4yHble  MOJIHOTEKCTOBBIE  JKypHaJbl M KHHUTHM | http://www.sciencedirect.com

n3narenscrsa Elsevier. http://www.elsevierscience.ru/pro

ducts/science-direct

POOU
Hay4Hple MOTHOTEKCTOBBIE AaHTIIOSN3BIYHBIC SKypHabI | hitp://pubs.acs.org.

American Chemical Society.
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8.METOJINYECKHE YKA3AHUA JJIS OBYUYAIOIINXCSI IO OCBOEHHMIO
T CHATIIAHBI

O} deKkTUBHBIM CIIOCOOOM pPa3BUTHS TBOPYECKHUX CIIOCOOHOCTEH CTYACHTOB NPH H3YYCHUH
JUCHUIINIMHBI ABJISICTCA CaMOCTOATCIIbHAsA pa60Ta, KOTOpas HallCJICHa Ha HpOpaGOTKy CTyACHTaMU
MaTepuasa MpoueAnX KOHTAKTHBIX 3aHATHIA U TIOJTOTOBKY K MPEACTOSIINM 3aHATHSIM.

CaMocTogTenbHast pa60Ta CTYACHTOB TIPOBOAUTCA HWMH B COOTBCTCTBUH C CO6CTB€HHBIMI/I
BO3MOXXHOCTSIMU.  MOXHO, OJHAKO, pPEKOMEHJOBaThb TIPYNIOBOE HM3yUYE€HHE  MAaTepHaloB,
o0ecreunBaINee COBMECTHYIO pPAa0OTy HECKONBKHUX CTYJICHTOB, YTO TIOJOKUTEIBHO BIHUSET Ha
Ka4yecTBO MPOPabOTKU MPOrpaMMBbI Kypca.

B 10 Xxe BpEMA BBICOKAasA CTCICHL YCBOCHUA HSY‘{aQMOﬁ JAUCHUIINIMHBL OOCTUTAaCTCA IIpPU
MTOCTOSTHHOM paboTe CTYAEHTOB HaJ TEKYIIMM MarepuajioM. B 3Toil cBs3u jkenareiabHa MpopadboTKa
JICKODIMOHHOI'0O MaTtcepuaja B ACHb €Tr0o IMPOYTCHUA, YTO IIO3BOJISCT, BO-IICPBLIX, OICPATHUBHO (Ha
ClIeyIoIIel JIEKIIMM) CHUMAaTh BO3HUKAIOIIKME BOIMPOCHI U, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaAHUM IO
AJUCHUITIIMHE 3aJ0JITr0 10 HpOMe)I(YTOqHOfl arTecraluu.

[Ipy moAroToBKEe K MPAKTUYECKUM 3aHATHSAM Takke HeoO0XoJuma MpopaboTKa JIEKIIMOHHOTO
MaTtepuanga. ITO MO3BOJUT OCO3HAHO paboTaTh C MpeIaraeMblM MaTEpPHAIOM MperojaBaTeleM Ha
MPAKTUYECKOM 3aHSITHH, a, CJIEJJOBATENbHO, 3aKia/bIBaTh 0a3y METOJMK M MPUEMOB MpPU PEIICHUU
MPAKTUYECKHUX 33]1a4.

[Ipn m3ydenun marepuaia HEOOXOJMMO JAeNaTh aKIIEHT HEe Ha 3a3yOpHMBaHUU MaTepuasa, a Ha
IIOHUMAHHUE €ro (1)PI3I/ILICCKOI>'I CyTH, YTO pPa3BHUBACT MBINUJICHUC W MO3BOJIACT MOHATH MCETOJOJIOTHIO
M3y4aeMOM THUCUHUTIINHBIL.

Jlexyuu:

B Xxozme neKUMOHHBIX 3aHATUH HEOOXOAMMO BECTH KOHCIEKTHPOBAaHHE Y4eOHOro MaTepuaa.
OOpamarh BHUMaHUE HAa KaTeropuu, (GOpMYIMPOBKH, PACKPHIBAIOIIUE COAEpKAHUE TEX WM HHBIX
SBJICHUH U MPOLIECCOB, HAYYHbIE BBIBOJIbI U IPAKTUUECKUE PEKOMEHJAINH.

JXenatenbHO OCTaBIATH B pabOYMX KOHCHEKTaxX IOJs, IZA€ JeaaTh IMOMETKM U3 PEKOMEHIOBaHHON
JUTEpaTyphl, JOMOJIHSIOMIME MaTepral MPOCIyIIaHHOMN JIEKIHHU, a TakKe MOJUYEepKUBAIoIIne 0co0yIo
BaXHOCTb T€X UJIM UHBIX TEOPETUUECKHUX IOJIOKEHUH.

PexoMeHnayercs 3a1aBaTh MpenofaBaTel0 YTOUHSIOIINE BOIPOCHI € IIEJIBbI0 YSICHEHHUS TEOPETHUECKUX
MOJIO)KEHUH, Pa3peIIeHUs] CIOPHBIX CUTYAIUH.

CBOIl KOHCHEKT JeKIMM cleAyeT JopaldaTbiBaTh, [ejlasi B HEM COOTBETCTBYIOLIME 3allUCH U3
JUTEpaTyphl, PEKOMEHIOBAHHON TMpenojaBareieM M MPeIyCMOTPEHHOW pabodel mporpaMMoi ams
paboueii nporpammsl aucuutuinHbl (PTLT).

Jins NOoHMMaHMA ~MaTepuaga U KAaueCTBEHHOIO €ro  yCBOGHMsI PEKOMEHAyeTcs  Takas
M0CJIEI0BATENBHOCTD U MPOJIOJIKUTEIBHOCTD AEHCTBUI:

- I3ydenne KOHCIIEKTa JIEKLIUH B TOT e J€Hb (rocie aekuun): 10-15 munyT.

- I3yuenue KOHCIIEKTa JIEKIMY 32 ACHb Nlepe] cienyromei gekuueit: 10-15 munyr.

- 3ydenue TeopeTuueckoro Marepuaia 1o y4eOHUKY U KOHCIEKTY: 2 yaca B HEJIEINO.

- B Teuenne Henenu 1 yac paborath ¢ muTepaTypoi B OMOIHOTEKE (3JIEKTPOHHOM OMOIHOTEKE).
Pexomennanuu no pabote ¢ IUTEpPaTypoil 3aKIIOYalOTCs B HEOOXOJIUMOCTH U3ydeHHs] MHPOPMALUU
10 M3y4aeMON TeMaTHKE U U3JI0KEHHOH B yUeOHUKAX, YUeOHBIX TOCOOUSX, IEPUOTUIECKUX U3IAaHHSIX.
Pexomenayercst nmocie uzyueHust ouepeHoro naparpaga ydeOHUKa BBITOJHUTh HECKOJIBKO MPOCTBIX
yIpaXHEHUI Ha JaHHYyl TeMy. KpoMe TOro, oueHb IOJE3HO MBICICHHO 3aJaTh cede clenyrolue
BOIMPOCHI ¥ IOMTPOOOBATH OTBETUTH HA HUX:

- 0 4ém atoT naparpad?
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- KaKue HOBbIE MOHATHUS BBEJCHBI, KAKOB UX CMBICII?

- YTO JaAyT 3TU NOHSITUS HA IPAKTUKE?

Cemunapckue 3anamusi:

BaxHoll cocTaBHON YacThio y4eOHOro Mpolecca B By3e SBIAIOTCA CEMHHAPCKHE/TIPAaKTHUECKUE
3aHsTus. [ImaHel ceMUHApCKUX 3aHATHM, UX TeMaTHKa, peKOMEHayeMas JINTepaTypa, Leib U 3a7auu eé
M3y4eHHus COOOIIAI0TCs MperoaBaTeeM Ha BBOAHBIX 3aHATHAX i Oepyres u3 PIT/I.

[logroroBka K CEMHUHApPCKOMY 3aHSATHUIO BKJIIOYaeT 2 3Tama: 1-d — OpraHu3auuoHHBIN; 2-U -
3aKperyicHHe U YriayOJIeHHEe TEOpPeTHYECKUX 3HaHWW. Ha mepBoM 3Tame CTYAEHT IUIaHUPYET CBOIO
CaMOCTOSITENIbHYIO paboTy, KOTOpast BKIIIOYAET:

- YSICHEHHE 33/I1aHUS Ha CaMOCTOSITENIbHYIO paboTy;

- OJI00P PEKOMEHI0BAaHHOH JIUTEPaTyphI;

- COCTaBJICHHME IUTaHa pPabOTBl, B KOTOPOM OTMPEENSIOTCS OCHOBHBIC IYHKTBI MPEICTOSIICH
MOJITOTOBKH.

Bropoit sran BkiIO4YaeT HEMOCPENCTBEHHYIO MOJITOTOBKY CTyIEHTa K 3aHsThio. HaumHate Hamo ¢
W3YYCHHS pEKOMEHI0BAHHOM JIuTeparyphl. Ha nexuuu oObIYHO paccMaTpuBaeTcs HE BECh MaTepHall, a
TOJNBKO ero 4actb. OcCTalnpHas €ro 4acTh BOCIOJHSAETCS B IPOLECCE CAMOCTOSTENBHOW paboTHI.
Ocoboe BHHMaHHE MPU ITOM HEOOXOJMMO OOpaTHUTh Ha COJEP)KAHWE OCHOBHBIX ITOJOKCHUHA W
BBIBOJIOB, O0OBsICHEHUE ABJICHUN U (PAKTOB, YACHEHHE NMPAKTUYECKOTO MPUIIOKEHUS pacCMaTPUBAEMBIX
TEOPETUYECKHX BOIIPOCOB.

ITpu HeoOxoauMMOCTH cienyeT oOpamaThCsl 3a KOHCYJIbTaluedl K mnpemoaaBarento. Ha cemunHape
KKl €ro y4aCTHUK JIOJDKEH OBITh TOTOBBIM K BBICTYILIEHHIO O BCEM IOCTaBJICHHBIM B IJIaHE
BOIIPOCAaM, IPOSBISAThH MAaKCUMaJbHYIO aKTHUBHOCTh NPH HUX PACCMOTPEHUHU. BrICTymieHue AOIKHO
CTpOUTHCS CBOOOJIHO, YyOEAWTENbHO U apryMeHTHpoBaHo. llpemogaBarenb cHenuT, YTOOBI
BBICTYIUICHHE HE CBOJMIOCH K PENPOAYKTUBHOMY YPOBHIO (IIPOCTOMY BOCIIPOM3BEICHUIO TEKCTA), HE
JIOTTYCKaeTCsl ¥ MPOCTOE YTEHUE KOHCIIEKTA.

[Ipy moAroTroBKEe K MPAKTUYECKUM 3aHATHSAM, OOYdYaIOUIUMCS HEOOXOAWMO H3YYHTh OCHOBHYIO
TUTEPaTypy, O3HAKOMUTBCS C JOMOJHHUTEIBHOW JIMUTEPATypod, HOBBIMH MYyOIUKAIMSIMH B
MEePUOANYECKUX M3JaHMUSIX: OJKypHalaX, Ta3erax ©u T.J4. llpy 3TOM yd4ecTb peKOMEHIaluu
npenojaBaTesnis U TpeOboBaHusl yueOHOI nporpamMmbl. B xo/1e MOATOTOBKY K MPAaKTUYECKUM 3aHATUSAM
HEOOXOJIMMO OCBOMTH OCHOBHBIE TMOHSTHS M METOAMKM pacueTa TIoKas3aTellel, OTBETUTh Ha
KOHTPOJIbHBIE BOTIPOCHI.

Iloocomoska K 3auémam u IK3AMEHAM:

[Ipu moarotroBke K 3a4€Ty MO TUCIUIUIMHE O0ydYaromuiicsi mpopabaTeiBaeT coJep)KaHue JIEKUUN IO
CBOEMY KOHCIIEKTY U M0 peKOMEHIOBaHHBIM yueOHHKaM. Ha kaxxapiii Borpoc, oOydaromuics 10KeH
HamucaTh IUIaH OTBETa, KPATKO MEPEUYHUCIUTh U 3alIOMHUThL OCHOBHBIC (DakThl, ToNokeHusl. Ha srame
MOATOTOBKH K 3a4eTy OOYYaIONIUICS CHCTEeMAaTU3UPYET U HHTETPUPYET WHPOPMAIIUIO, OTHOCSIIYIOCS
K pa3HbIM pazjiefiaM JICKIIMOHHOTO MaTepuala, Jydlle MOHMMAeT B3aUuMOCBSI3b Pa3IMUHbIX (PaKTOB U
MOJIOKEHUN JUCIMILTUHBI, BOCIIOIHSIET MPOOEbl B CBOUX 3HAHUSX.

Memoouueckue pekomenoayuu K 3a0aHUAM:
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BrinonHenue goManiHero 3aJaHusi CTYyJEHTOM SIBIISIETCS MOBTOPEHUEM, 3aKpEIJIEHHEM U YCBOEHUEM
MPOMJICHHOTO Ha 3aHATUU MaTepHalia, MOATOTOBKA K H3YyYEHHUIO HOBBIX BOIMPOCOB, pacIIMpEHHE U
yriyoneHue 3HaHul, (OpMUpOBaHME YMEHUH W HaBBIKOB. IIpenonaBarens ¢opmynupyeT goMalliHee
3aJaHie ONTUMAJIBHBIM MO O0BEMY M COJEPKAHHMIO C BOMPOCAMH JUIsI OOCYXKICHHS U PacUeTHBIMHU
3aJlayaMH, IpeJinosiaras MpeeMCcTBEHHOCTh EPEX0/ia OT paHee U3YUEHHOTO K HOBOMY.

Tembr pedepaToB, Kak MpPaBWIO, MOCBSIICHBI PACCMOTPEHHIO ONHON mpobieMbl. O0BEM pedepara
MOXeT ObITh OT 12 10 15 cTpaHMIl MAITMHONMUCHOTO TeKCTa. TeKCToBas yacTb pPabOThI COCTOUT W3
Baenennsi, OCHOBHOH YacTH M 3aKII0YECHUS.

Bo BBeseHHU CTYIEHT KpaTKO 0OOCHOBBIBAET aKTyaJbHOCTh N30paHHOI TeMbl pedepaTa, pacKpbIBaeT
KOHKpETHBbIE LeIH U 3a/add, KOTOpble OH cOOMpaeTcss pelIuTh B XOAE CBOEro HeOOJIBIIOTro
UCCIIEI0OBaHUS.

B ocHOBHO# 9acTu OPOOHO PacKphIBAETCS COAepIKAHUE BOIIPOca (BOPOCOB) TEMEI.

B 3akmoueHun KpaTKo JOJKHBI OBITH C(OPMYIUPOBAHBI MOJYUYEHHBIE PE3yIbTaThl UCCIEIOBAaHUS U
JaHbl BBIBOJBL. KpoMe Toro, 3akiitoueHue MOXKET BKIIIOUATh MPEUIOKEHHs aBTOpa, B TOM UYHUCIE U 10
JTanbHeHIeMy H3y4eHHIO 3aMHTEPECOBABIIEH ero Mpo0IeMbl.

B cnucok nutepaTypbl (MCTOYHHKOB M JIUTEPATYpPhI) CTYJACHT BKIIIOYAET TOJIBKO T€ JTOKYMEHTHI,

KOTOPBIE OH MCITOJIB30BaJl IIPU HAITMCaHUU pedepara.

9. MEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOI' M, UCITOJIb3YEMBIX ITPU
OCYUWIECTBJIEHUU OBPA30OBATEJIbBHOI'O MPOLECCA IO JUCHUIIJIMHE
JluclMIuiiHa ~ OPUEHTHPOBaHA HA TPUMEHEHHE KOMITBIOTEPHOW TEXHHKH, PECYpPCOB

MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTu «VHTepHeT», 3JeKTpoHHOH Oubmmorekn MAW nns
MouCKa, cOopa, XpaHeHHsI, 00paOOTKU U TIPEACTABICHHS HH(POPMAITIH.

[Tporpammuoe obecnieuenue, THTepHET-pecypcChl, 3JEKTPOHHbIE OMOIMOTEYHBIE CUCTEMBI:

a) [IporpamMmmHOe oOecrieueHue:

1. Microsoft Windows.

2. Microsoft Office.

3. AntuBupyc ESET NOD32.

10. ONUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bI IO OCBOEHUIO
T CHATIIAHBI

303 YVueOHas ayauTopus:

Aynutopusi, o00opyaoBaHHas y4eOHONH MeOenblo Ha 56 MOCAaJOYHBIX MECT: CTOJBI, CTYNbS IS
oOy4Jaronux; padbodee MeCTO IS perogaBaTes.

TemaTuyeckue CTeH bl — 6 IIT.

Hocka aynuropHast — 1 .

Hacrennsiii 3xpaH - 1 mr.

[TepeHOCHOM KOMIUIEKT MYJIbTHMEAUHHOTO 0O0opynoBanus (HOyTOyk FujitsuSiemens Amilo PI-
1505, npoexrop BenQQ PB7200)

[lepeueHp JUIEH3UMOHHOTO MpPOrpaMMHOr0 oOecnedeHus. PeKBU3UTHI TMOATBEPHAAIOIIETO
JTIOKYMEHTA!

Microsoft Windows XP Home Russian(cuér-dakrypa NebC0922-05 ot 22.09.2006, ToBapHas
HaknagHas NebC0922-05 ot 22.09.2006)

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No Level,
(munen3us Ne 49480690 ot 21.12.2011)
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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

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

301 Jlaboparopust MaTepuanoBeieHrue U TepMuIeckas o0padoTka:
Aynutopus, o60pynoBaHHas ydeOHONW MeOeapio Ha 18 MOoCamovHBIX MECT: CTOJIBI, CTYJbS IS
o0yyaromux; pabouee MeCTO JJIsl MPenojaBaTess.

Hocka aynutopHas — 1T.

ITorenunomerp «KCID» — 1 mT.

Becrl anamutnaeckue «AJIB-200My»-1 .

[Teus «CHOJI» - 4 .

HNuctpymenTanbHblii MUKpOCKOTT«BMMU-1% - 11T,

Ileus maboparopHas — 11T.

[Mkad cymmnbubiii «ILTYTI-2» - 11T,

Camonucen «H-327» - lmir.

[xad ayxosoit madoparopusiii «CHOJD» - 1mT.

Muxpockon «Neophot» - 2 mmT.

Onektpuyeckas neub «ET 2» - 1 mir.

Ileus naboparopHast — 1T.

[Torenmomerp — lmir.

Tepaomep — 2mrT.

Teepaomep «TP 5006» - 1 mT.

Bonsr™merp — 1.

Muxkpockorn — 1.

Crnekrporpad «MCII-51» -1 .

Muxkpockon «MUM-7» -7 mit.

[MonupoBmuk «Nerisy -1 mT.

[TonupoBanbHas mammHa «MP-2B» - 1.

xad BerTsKHON «II2BHX)» - 1 1.
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Ilpuaoxenue 1
K padoueii mporpaMme IMCIMIJIMHBI

«MarepuajgoBeicHUE»

AHHOTanuA padoyeil NporpaMmbI

JucuumimHa MartepuajgoBefieHHe sSBISEeTCS 4YacTbio bioka 1 JIMCIMIIIMHBL — JAUCIUILIIMH
MOJTOTOBKH CTYJICHTOB O HaIpaBJIeHUIO MOAroToBKH 24.03.05 JIBUratenu jgeTaTejbHbIX anmnaparos.
Hucuummuaa peanmusyercss Ha CrynmuHo dakynbrere «MOCKOBCKUN aBHAIIMOHHOTO WHCTUTYTA
(HAITMOHAJIBHOTO MCCIIEIOBATEILCKOTO YHUBEpCUTETA)» Kadeapoi (kadenpamu) TAOM.

JucnuniauHa HarellieHa Ha opmupoBaHue ciaeayrommx kommnerennuid: OIMK-2 JIITK-6 ,OT1K-7
OIIK-3.

ConepxaHue IUCHMIUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C: M3YYEHHEM aTOMHO-
KPUCTAJUIMYECKOTO CTPOEHMS METAJLIOB, BIMIHHUEM €0 Ha CBOMCTBA METAJIIOB M CINIABOB M BBEIOOPOM
cImoco00B M3MEHEHHS CTPYKTYPHI M CBOMCTB B 3aBUCMMOCTH OT XMMHMYECKOI'O COCTAaBa, TEMIIEPATYPLI
HarpeBa M CKOPOCTEH OXJIQXKJICHHUS YMCTHIX METAJJIOB, ABOMHBIX M TPOMHLIX CIJIAaBOB. PaccMoTpeHneM
METOJIOB MCIILITAHUNA U KPUTECPHUEB OLICHKH KOHCTPYKTUBHOM IMPOYHOCTH MAaTEPHAJIOB, OIPEJICIISFOIIIX
HAOEKHOCTh M JONTOBeYHOCThL  m3genami. Krmaccudukaimeidl MaTepHagoB, HX  OCHOBHBIMHU
MEXAaHMYECKUMU UM (PU3HYSCKUMH CBOMCTBA, NPHHIMIAMM BbIOOpAa MaTEpUAIOB U 00JACTH UX
IIPUMEHEHNS B IIPOMBIIUIEHHOCTH, TEOPHEN M TEXHOJIOIHEN TepMuueckoi o0padorku. C m3ydeHnem
OTOM JHUCIHUINIMHEI pa3BUBAET JIOTHUYECKOE M TEXHUYECKOE MEIIUIEHHE, YTO 00ECIIEUNBAET TPEOYEMYIO
3 eKTUBHOCTH AEATEILHOCTH OaKaaaBpa.

[IpenogaBanue MUCHUIUIMHBI TPEIyCMaTPUBAET CIENYIOIHMe (HOPMBI OpraHU3aIMH Y4eOHOTO
nporiecca: Jlekmus, JlabopaTopHas pabora.

[TporpamMMoi#l TUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIONIMEe BUABI KOHTPOJISA: MPOMEKYTOUHAs
attectarus B popme Dk3ameH (3 cemecTp).

OOmasi TpyI0eMKOCTh OCBOCHHUS AMCLMILIUHBI COCTaBiseT 4 3aueTHBIX enuHul, 144 4acos.
[IporpamMmMoil AMCHUIUIMHBL MPEAYCMOTPEHBI JieKIMOoHHbIE (38 wacoB), mpaktudeckue (0 yacos),
naboparopubie (16 yacoB) 3aHsATHS W (54 YacoB) CaMOCTOSITENIBHOW paboThl cTyaeHTta. llenbro
W3YYCHHS JUCIHUILTUHBI «MaTepuanoBeieHne» SBISETCS TEOpEeTUUYeCcKass U MPaKTHUECKas MOrOTOBKA
CTYJEHTOB B 00JIaCTH MaTEpUAIOBEICHHSI COBPEMEHHBIX METAUNINYECKUX MATEPHATIOB YIIIEPOIUCTBIX
U JITUPOBAHHBIX CTaJei, IBETHBIX METAJUIOB M CIIaBOB, MPUMEHSEMBIX B TEXHUKE. 3aBUCUMOCTH
CBOWCTB MaTepHaJIOB OT XHMHYECKOTO COCTaBa, CTPYKTYPhI, CIIOCOOOB OOpaOOTKM U YCIIOBHUM
JKCITyaTallid, B TOM YHWCJIE€ W B OOJIACTH HOBBIX TeXHOJOTUU. [IprMEeHEeHHe KOHCTPYKIIMOHHBIX
MaTepUajoB U 3Talbl )KU3HEHHOTO IMKJIAa BBIMYCKAEMbIX M3JENUN, a TaKKe METOJ0B UX 00paboTKu
s HanOonee 3(pPeKTUBHOTO MpuMeHeHHs B TexXHUKe. OCHOBHBIE 337a41 U3YUCHUS JUCIUILTAHBI:

- packpbITHe GU3MUYECKON CYITHOCTHU SIBJICHHUM, MPOUCXOASIIIUX B MaTepraliaX MpH BO3JACHCTBUH
Ha HUX Pa3IM4YHBIX (PAKTOPOB B YCIOBUSAX MPOU3BOJCTBA M IKCIUTyaTallMH M UX BIMSHUE Ha CBOMCTBA
MaTepHaloB;

- W3y4YCHHE COBPEMEHHBIX KOHCTPYKIIMOHHBIX METAJUIMYECKHX MAaTepHAIIOB, HMX COCTaBa,
CTPOCHHSI, CBOMCTB, 00JIACTU TPUMEHEHUS;

- 3BHAHHUC q)aKTOpOB, (0J1§0/&21(SA120:0)11150.€ CBOIICTBa MaTepuaaioB, METOABI HAITPABJIICHHOI'O U3SMCHCHUS
CBOWCTB ¥ cr1oc0o0ObI (POpMUPOBAHHS 3aIaHHBIX CBOWCTB 3TUX MaTEPHAJIOB;

- METOJIbI UCCIIEZIOBAHUSI MaKpO- U MHUKPOCTPYKTYPHI MaTepHaIOB, TOTY(aOpUKATOB U U3IEINI
(meraneit);

- M3y4CHHE TEOPUU U TPAKTHKH TEPMHUYECKOTO, XUMHUKO-TEPMUYECKOTO W IPYTUX CHOCOOOB
YIPOYHEHUS MAaTEPUATIOB;

- 3HaHUC OCHOBHBIX HAYUYHO-TCXHUYCCKUX HpOGJ’ICM U NCPCIICKTUB PA3BUTUA MATCPUAIOBCACHU A
COBPEMEHHBIX MAaTepPHajJOB B CBETE MHPOBBIX TEHJICHIIMH HayJYHO-TEXHUYECKOTO Iporpecca
METAJUTYPTHH, METaJUI000pabOTKM M JIPYTHUX OTpaciel, MCHOIb3YIOUMX METaJUIbl M CIUIaBbI JJIs
MPOU3BOJICTBA MAIlIMH U MEeXaHW3MOB. OO0 OCHOBHBIX HAIIPABIICHUSIX W IYTSIX MMOBBIIICHUS KauecTBa U
9KOHOMUWHU YCPHBIX U IBETHBIX METAJIJIOB, YMCHBIICHUNU METAJIJIIOCMKOCTH H3I[€JIPII>1;
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- BBIpa0OTKa HABBIKOB CAMOCTOSITEILHON pabOTHI.
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IMpunoxenue 2
Kk paloueii mporpaMme JHCIUIIIHHBI

«MaTtepualioBeICHUEY

IIpukpenieHHslie ¢aiiabl

JIk3ameH (3 cemectp).doc
IIpome:xyrounas arrecramus Nel

3aueT c oueHKoH (5 cemectp)

Cemectp: 5
Bua xonTpoas: 30

Bomnpocnr:

1. OxapakTepu3yiTe TUIIBI AaTOMHBIX CBSI3€H.

2. Jlng kakuX BEIIECTB OCHOBHBIM SBIISICTCS MOHHBIM THUII CBS3H?

3. Jlns KakMX BEIIECTB OCHOBHBIM SIBJISIETCS KOBAJICHTHBIN THUII CBA3U?

4. I[JIH KaKHX BEHIICCTB OCHOBHBIM SBJIACTCSA MeETaJJIMYECKUI TUII CBA3U?

5. B kakoM ciydae cieayeT yuuThiBaTh CUiIbl Ban-nep-Baanbca?

6. B yem paznnune MEXIy KPUCTAUNIMYECKUM U aMOP(HBIM CTpOEeHUEM?

7. Kaxue TuIbl CBsI3eH XapaKTepHBI 7151 KPUCTAUTMUECKOT0 U aMOPGHOTO CTPOCHHUSI?

8. Kakoe cocrosiHME BellecTBa — KPUCTAJUIMYECKOE WM aMoppHOoe — sBisgeTcs Oojee
PaBHOBECHBIM?

9. JlaiiTe ompenesneHne KpUCTAUNIMYECKOW PEUIETKH W KpUcTaluimdeckod sueliku. Hazosute
W3BECTHBIE BaM TUIIbI KPUCTAIIMYECKUX PEIIETOK.

10. Yto Ha3pIiBaeTcst HOTUMOPGHU3MOM (TIOTUMOPGHBIM MTPEeBpaIieHuEM)?

11. Yro Takoe annuzorponusa? YeM 0OBSICHIETCS aHU30TPOMHS KPUCTAIIOB?

12. Yrto Ha3bIBaeTCs CTENEHbIO MepeoxiaxacHus? Kak oHa 3aBUCUT OT CKOPOCTH OXJIAXkJICHUS
MIPU KPUCTAJUIM3ALUN METAIIOB?

13. OOBscHUTE BIMSIHUE CTENICHU MEPEOXITAKICHHUS Ha CTPYKTYPY JINTOTO METaJlIa.

14. Yro naspiBaeTcst MmoaudunmpoBannem? Kakosa ero menb?

15. B ueM oTiiMuus B CTPOECHUU UACATBHOTO U PEATbHOTO METAILIIOB?

16. Kakue nedexThbl XapakTepHBI JUIsl PEAIbHOTO CTPOSHUSI METAJUIOB? YKaKUTE UX BIUSHHUE Ha
CBOMCTBA.

17. HaiiTe onpeneneHne KOMIOHEHTa, (a3bl, CTPYKTYPHI.

18. TlepeuncnuTe TUIBI COEAMHEHHH, 0Opa3ylOUIMX CTPYKTYpHl CIUIaBOB. OXapakTepu3ynTe
KaKIbIA THII.

19. Kakyro unpopMaiuio o criaBax JaroT guarpammbl coctosiHuA? Kak ux ctposr?

20. Yro Takoe nukBanusa? Kakue BUABI JUKBAIIMU BaM U3BEeCTHRI? UeM OHU BBEI3BAaHbI?

21. Yro Takoe koHoma? Kak ompenenuts (ha3oBbIi COCTaB CIUIaBa, XMMUYECKUN COCTaB U BEC
haz?

22. OxapakTepuszyiTe 3aBUCHUMOCTb MEXAY THIIOM JUarpaMMbl COCTOSIHUS M CBOWCTBaMH
CIUIaBOB.

23. Kakue MeTo/ibl YIPOUHEHMS CIIJIaBOB BaM M3BECTHBI? OXapakTepu3yuTe ux.

24. Yro Takoe mnepekpuctamumsanusa? Kak MeHsieTcs CTpyKTypa W CBOWCTBA CIUIABOB IMpHU
nepekpucTaun3anun’?

25. Yro Takoe nucnepcuoHHOe TBepaeHue? Kak MeHsieTCs CTpyKTypa M CBOWMCTBA CILJIaBOB B
pe3yJibTaTe AUCIIEPCUOHHOTO TBEPACHUS?
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26. Yro takoe Hakien? Kak MeHseTcs CTpYKTypa U CBOMCTBA METAJNIOB IIPU HaKJjene?

27. Uto nHaszwmiBaeTcsi pekpucraumzanuen? [lo kakoit Qopmyne ompepensercs Temmeparypa
pPEKpUCTAIIM3ALIH?

28. Kaxkas mnmactudeckas aedopmMaius Ha3bIBaeTCcsl X0io0aHOM (ropsueit)? Kakas nedopmarius
COIIPOBOXAAETCS YIIPOUHEHUEM?

29. UYro Takoe Tepmudeckas 00padoTka? HazoBuTe 0OCHOBHBIC BUJIBI TEPMHUECKON 00PaOOTKH.

30. Kakue nmpeBpalieHus NpOTEKaOT B CTAIAX MIPU Harpese?

31. Kak BOuseT pocT 3epHa ayCTEHUTAa HA MEXaHUYECKUE CBOMCTBA CTaJIei?

32. Hapucyiite quarpaMmy U30TEpMUYECKOTO MPEBPAILIEHUS ayCTEHUTA.

33. Kakoe OCHOBHOE MpEBpAIICHUE MPOUCXOAUT B CTAISIX MNPH MEIJICHHOM OXJaXAeHUU?
HazoBute nporneccsl, NpoTeKarouye py 3TOM NPEBPAILEHNH, U 0XaPAKTEPU3YUTE UX.

34. PaccMOTpUTE MEPIMTHOE MPEBpAICHHE; HA30BUTE TPHU CTATUU 3TOr0 MpeBpamieHus. Yto
M3MEHUTCS TIPU MOBBILIEHUHA CKOPOCTH OXJIAKICHUS?

35. Yro Takoe copObuT u TpoocTHT? UeM OHHM OTIMYAIOTCSA OT IMEpiuTa MO CTPOCHHIO H
cBoiicTBam?

36. PaccMoTpuTe MapTeHCUTHOE MpeBpalleHue. B ueM cocTouT ero nmpuHIUIAAIBHOE OTINYUE
OT NEPJINTHOTO NpEBpAILIEHUs?

37. Yto Takoe MapTEHCUT, KAKWE OH UMEET CTPOCHUE U CBOMCTBA?

38. YTo Takoe KpUTUYECKAsI CKOPOCTh 3aKaJIKU?

39. Uto takoe octaTo4HbI aycTeHUT? I[loueMy OH COXpaHSeTCS B CTPYKType MpHU 3aKaJIKe
HEKOTOPBIX CTaJIeH, €ro BIUSHUE Ha CBOMCTBA U KaK €r0 YCTPaHUTh?

40. YTto Takoe OT>KHI, KAKOBBI €T0 1I€JIb U Ha3HAYEHHE B IPOMBIIIUIEHHOCTH?

41. VYcraHoBuTe TemIepaTypy OTXKHUIa Ul 3arOTOBOK M3 cTanei, coaepxkamux 0,4% yriepona
u 1,0% yrnepona. Kakyto CTpykTypy U TBEPAOCTh MPUOOPETAIOT 3TU CTAJIM TOCIE OTXKHUra?

42. Kakue pa3HOBUAHOCTH OTXKHra Bbl 3HaeTe? KakoBo ux Ha3HaueHue?

43. Kakue npeBpalieHus NpoTeKaroT B )KeJe3€ MPU HarpeBe U OXJIaKICHUM ?

44. Kakwue (a3l 00pa3yrOTCs B CHCTEME <OKEIe30 — IEMEHTHUT»?

45. HazoBuTe XapakTepHbBIE CTPYKTYPHI, 00pa3yIOIIHECS B KEIE30YTICPOIUCTHIX CIIJIaBax.

46. Yro nokassiBatoT muHuK ECF, PSK, CD, SE n QP nuarpaMMsl «Kejle30 — LEMEHTUT»?

47. Kakue rpymmbl CIUIaBOB MOXXHO BBIACITUTh B CHCTEME <CKEJIe30 — LEMEHTHUT», B YeM
COCTOSIT CTPYKTYPHBIE OTIMYHS TEXHUUECKH YUCTOTO JKEJIe3a, CTajeil U UyryHOB?

48. UYro Takoe rpadutuzanus? Kak oopasyercs rpadut B CTPyKType YyryHOB?

49. Yro Takoe 3akanka? KakoBbl €€ 11€Jb U Ha3HAUYEHUE B IPOMBILUIEHHOCTH?

50. Kak ycranaBnmmBaeTcs TeMmreparypa 3akainku? Kakyio CcTpykTypy mpHOOpeTaroT
JO3BTEKTOUHBIE U 3a3BTEKTONUIHBIE CTAJINA MTOCIIE 3aKaJIKN?

51. Yto Takoe 3aKaJIMBa€MOCTh M ITPOKAJIMBAEMOCTh CTajiei?

52. Kakue pa3HOBHUIHOCTH 3aKaJIKU Bbl 3HAETE U KAKOBO UX HA3HAYEHUE B MPOMBIIIJIEHHOCTH?

53. Yto Takoe OTHYCK M KakoBa €ro 1eib? PaccMoTpuTe mpeBpalieHus] B 3aKaJ€HHBIX CTAAX
MIPU HarpeBe.

54. Kakue pa3HOBHUIHOCTH OTITyCKa BbI 3HaeTe? Kakue CTpyKTypbl M CBOMCTBA MPHUOOPETAIOT
3aKaJICHHBIE CTaJIM I10CJIE PA3HOTO OTIYCKA U KAKOBO €r0 Ha3HAYEHUE B IPOMBIILIIIEHHOCTH?

55. Uto Takoe ynydllleHHE, KaKOBO €ro Ha3HauyeHWe B MpoMbinuieHHOCTH? Kakue cramu
MPUMEHSIOT JJIs1 U3TOTOBJICHHS JIETalIel MallUH, MOJIBEPracMbIX YIIYUIICHUIO?

56. Yto Takoe HOpMaK3alus, KAKOBO €€ Ha3HAYEHUE B MPOMBIIIJIEHHOCTH?

57. Yro Takoe XMMHUKO-TepMuueckas oOpaborka? HazoBute Buabl XTO, Hanbosee MUPOKO
MIPUMEHsIEMbIE B IPOMBILIUIEHHOCTH.

58. Uro Ha3biBaeTcs neMeHTanuen? Kak BEIOMpatoTCsi peKUMBI 3TOH 00paboTKu?

59. Kakwue cranu noaBepraroT HeMeHTanuu?

60. Kakas tepmuueckas o0paboTka MPOBOAMTCS IMOCIE IIEMEHTAINKA U KakoBa ee 1nenb? Kakwue
CTPYKTYpa W CBOWCTBa (OPMHPYIOTCS B PE3yJbTaTe IIEMEHTAIMA U TOCIEAYIOMEH TePpMHUECKOU
00pabOTKH B IOBEPXHOCTH M CEPALICBHHE JIETATN?

61. Yto Takoe a30TUPOBAHUE U KAKOBA TEXHOJIOTHUSI €r0 MPOBEICHUS?
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62. Cranu, npuMeHsieMble JI a30TUPOBAHUS; HA3HAYCHUE a30TUPOBAHUS B TPOMBIIIUIEHHOCTH.

63. 3a cuer yero (hOpMUPYIOTCS CTPYKTypa W CBOMCTBA IMOBEPXHOCTHOTO CIJIOS W3ACTUN TIPH
a30THUPOBAHUU?

64. C KakoH IeJIbI0 BBITIOTHICTCS TepMHUUecKas 00paboTKa 10 a30THPOBAHUS U Kakas mocie?

65. UYrto Takoe HUTpolLeMeHTalus U uanupoBanue? C Kakoi 1eIbl0 OHU BBITIOIHSIOTCS U B YEM
COCTOMT UX MPUHIHUITHAIBHOE pa3nuyue?

66. Tlouemy mnpu Bcex BHIAX XHMHKO-TEPMHUYECKON OOpabOTKM TMOBBIMIAETCS MpEIent
BBIHOCJIMBOCTH?

67. UYro mpencrasinsier coboif 3akanka TBY, ¢ kakoil 1enbpio oHa MPOU3BOAUTCS?

68. KakoBbl mpeumMylnecTBa M HEAOCTATKH 3aKalKH C WHIAYKIMOHHBIM HarpeBOM TOKaMH
BBICOKOM 4aCTOTHI?

69. Kakoil otnyck mnpoBoauTcsi mocie 3akanku TBY, kakue CTpykTypa HW CBOMCTBa
(dbopMUpPYIOTCS TTOCIIE TAKOW 00paOOTKH 10 CEUSHUIO U3IEHS?

70. YTo Ha3BIBAIOT JIECTUPOBAHHBIMU CTAJSIMU U JIETUPYIOIIMMU KOMIOHEHTAMU?
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