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1 Ilesin ocBOEHMST AUCHMIIJIMHBI

[lensiMu OCBOEHUSI TUCHUIUTHHBI «MatepualioBeicHIe» SBIIeTCS POpMUpOBaHUE Yy 00y-
YAIOMIUXCS MPEJCTAaBICHUN U HABBIKOB 10 BHIOOPY MaTEPHAIOB JJIs 3aJaHHBIX YCIOBHH AKCILTY-
aTalyy C y4eTOM TpeOOBaHUU TEXHOJIOTUYHOCTHU, SIKOHOMHUYHOCTH, HAJIEKHOCTH, JTOJTOBEYHO-
CTH U3JIeTUi U 0€30MacCHOCTH VISl OKPYXKAIOMIEH CPEJIbl.

2 MecTO0 AMCHUMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOW NPOrpamMMbl MOATOTOBKH
O0akajaBpa

Hucnurnmuna b1.B.05 «MatepuanoBenenuey sBiIsIeTCS JUCIUTUIMHON, BXOIAIIEH B Bapua-
TUBHYIO 4acTh 0J10ka 1 00pa3oBaTenbHOM MPOrpaMMBbl.

JucnunimHa u3ydaercs Ha 3 Kypce, MO3TOMY JJisi €€ M3y4yeHUs HeoOXOIMMBbI 3HaHUS,
c(hOpMHUPOBAHHBIE B Pe3yabTaTe M3YUCHHS JUCIHIUINH «XUMUs», «Duzukay, «Duzndeckas Xu-
mus», «Temnoduzukay.

3HaHHUS U YMEHUS O00ydJaroIuXcs, MOMydYeHHBIC IPH W3YYCHUU AUCIHUILIUHBI OYAyT HE00-
XOJIMMBI UM TIpU JajbHEHIlIeM H3yuYeHUU TaKUX AUCLUHUIUINH, Kak «Merauryprudeckas Terio-
TEXHHUKA», «METOJIbI UCCIICIOBAHUIA MaTEPUAJIOB U MpoIeccoBy, «Teopust 00pabOTKHU METaIIOB
naBieHueM», «TeXHOJIOruM MPOU3BOACTBA COPTOBOTO MpoKaTa», «TeXHOJIOruu MpOU3BOACTBA
JUCTOBOTO Tpokaray, «TepMmudeckas oOpabOTka B MPOKATHOM IPOU3BOJCTBEY», «TeXHOIOTHH
riyookoi mepepaboTku MeTaiioBy, «Koppo3us u 3ammra MetamioBy, «Pu3nyeckue cBOMCTBA
METAJIJIOBY MPAKTHKHU U MIOATOTOBKH BBITYCKHOW KBATH(DHUKAIIMOHHOMN pabOTHI.

3 Komnerenuuum oOyyamomerocsi, ¢opMupyemMble B pe3yJibTaTe OCBOCHHUS
AUCHUILIMHBI M IJIAHNPYeMbIe pPe3yJibTaThl 00yUeHus!

B pe3yiibTaTe OCBOCHUA AUCHUIIINHBI «MaTepI/IaJ'IOBeI[eHI/IC» 06yan01um“4csl JOJIZKCH 00-
JagaTth CJICAYIOIUMHA KOMIICTCHIUAMMU:

CrpyKTypHBII
JIEMEHT [1nanupyemble pe3yabTaThl O0yUeHHS

KOMIICTCHIIM

MK-12 — cnoco0HOCTHIO OCYHIECTBJATH BHIOOP MATEPHATIOB AJs W3AeJIUN Pa3IMYHOIO
HA3HAYEHHUSI € YUYETOM IKCIIYATALMOHHBIX TPeOOBAHUI M OXPAaHbI OKPY:KAIOLIEH Cpe/ibl

3HaTh — OCHOBHBIC OIIPCACIICHUA U ITIOHATUSA MAaTCPUATIOBCACHM

— OCHOBHBIC ME€TO/AbI I/ICCJ'IGI[OBaHI/II\/'I, HCIIOJIB3YEMBIX B MAaTCPUAJIIOBCACHUHN,

— CYIIHOCTh M 3aKOHOMEPHOCTH TMPOIIECCOB MPU KpUCTAJUTH3ALKHU, AedopMa-
1IMHU, HarpeBe Je(OPMUPOBAHHBIX METAILIOB,

— CYIIHOCTh M 3aKOHOMEpPHOCTH (Pa30BBIX M CTPYKTYPHBIX MpPEBpAIICHUN B
CIUlaBaXx HpH TEPMHUYECKOM, TEPMO-MEXaHMYECKOM U XUMHUKO-TEPMUYECKOM
BO3JCHUCTBHSX;

— BJIWAHHUC CTPYKTYPHBIX XapaKTCPUCTUK HaA CBOMCTBA MaTCprajioB U UX HU3-
MEHEHUS O] BIMSIHUEM yCIOBHUI MPOU3BOICTBA, OOPAOOTKHU M IKCILTyaTalluH;
OCHOBHBIC THUIIBI KOHCTPYKIIMOHHBIX WM HHCTPYMCHTAJBHBIX MaTCpHUaIOB IJId
W3JIeTNI Pa3TUYHOTO Ha3HAYCHHS C YUYETOM JKCIUTyaTallHOHHBIX TPeOOBaHUM U
OXPaHbI OKPYKAIOIIEH CPEbI

Ymern — AHAJIM3HUPOBATh JAHHBIE O CTPYKTYpPE M CBOWCTBAaX, TEXHOJOTMUECKHUX IIPO-
1eccax MpOM3BOJACTBA, 00padOTKH M MOAU(DUKAIMKE MATEPUATIOB U MOKPBITUI
MPUMEHUTCIIBHO K PCIICHUIO ITOCTABJICHHBIX 3a1a4;

- BI)I6I/IpaTL mMarepual JJis1 U3rOTOBJICHUA neTanef/'I u I/I3}1€J’H/II71 MIPUMCHUTCIIb-
HO K PEIICHHIO MTOCTABJICHHBIX 3a/1a4

— mpuoOpeTaTh 3HaHUS B 00JIACTH MAaTepUATIOBEACHUS;

MPUMEHATh MaTEepUATOBEIYECKIE 3HAHUS B IPOPECCHOHATIBHOMN 1ESITEIbHOCTH;
WCIIOJIH30BATh X HA MEXKTUCIIMIUIMHAPHOM YPOBHE




Brnaners

— 1npo¢ecCHOHATBHBIM S3bIKOM B 00JIACTH MaTepHalOBEICHHS,

— HNPaKTHYCCKHMMHU HAaBBIKAMH HCIIOJIB30BaHUSA OCHOBHBLIX MCTOAOB HCCIEOO-
BaHUs B 00J1aCTH MaTCpraJIOBCACHUSA

— BO3MOKHOCTBIO MEKIUCLUIIJIMHAPHOIO IPUMEHEHHS MaTEPUAIIOBECHNUS,
HABBIKAMU OIICHKH TE€XHOJIOTUYECKHUX M CIY)KEOHBIX KayecTB MaTE€pHUajOB ITy-
T€M KOMIUIEKCHOTO aHaJM3a UX CTPYKTYPbI M CBOMCTB, a TAK)KE€ Pe3yJIbTaTOB
(U3NKO-XUMHUECKUX, KOPPO3UOHHBIX M JPYTUX UCTIBITAHUN




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mas Tpy10eMKOCTh TUCIUTUINHBI COCTaBIsIeT 9 3a4eTHBIE eMUHUIBI 324 akaj. 4aca, B TOM YHCIIE:

— KOHTakTHas padota — 41 akan. yaca:
—aynuTopHas — 34 akaj. 4acos;
— BHEayJIUTOpHAs — 7 akaJ. Jaca,

— caMocTosATenbHas pabora — 265,06 akan. yaca,

— TOJATOTOBKA K 9Kk3aMeHy — 17,4 akan. yaca

1
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1. Benenue. 3 | 22U 4 - 45,4 |[ToaroroBKa K JIGKIMOHHBIM M Ja-| 3amuTa JabopaTopHoii pa- | [1K-12-
Marepuanosenenue. Kinaccupukanus ma- OOpaTOpHBIM  3aHATHUSIM,  KOH- 00THI, 3y6
TepuaioB. OCHOBHBIE CBOWCTBa MaTepHa- TPOJILHOM paboTe. KOHTpPOJIbHAs paboTa
70B. CBsI3b MEXIYy CTPYKTYpOH U CBOM- CamocTosTenbHas popaboTKa
CTBaMH MaTepHalloB. MeTOoJbl HCClie0Ba- Matepuana no temam: Knaccudu-
HUS CTPYKTYPBHIL. Kaius  MmarepuangoB. OCHOBHBIE
CBOIWCTBAa MaTepuaioB. MeTobl
UCCIIeIOBaHUS CTPYKTYPBI.
2. ATOMHO-KPHCTAJLINYECKOE CTpOCHUE Me-| 3 2 220 - 45,4 |[ToaroroBKa K JIGKIMOHHBIM M Ja-| 3amuTa 1abopaTopHoii pa- | [1K-12-
TaJJIOB. OOpaTOpHBIM  3aHATHSIM,  KOH- 00THI, 3y6
OcHoOBHBIE THUIIBI CBsi3e. Bunbl kpucra- TPOJILHOM paboTe. KOHTpPOJIbHAs paboTa
noB. Kpucramnmueckas pemerka. [lonu- CamocTosTenbHas npopaboTKa
MopdusMm. Anuzorponwus. JlepexkTol Kpu- Mareprana no temaM: OCHOBHBIE
CTAJUIMYECKOTO  CTPOEHUs. MexXaHU3MBbI TUIBI CBsI3e. BUabl KpuCTaIIoB.
g y3un. Kpucranmmmueckass pemerka. Ilo-
aumopduszm.  Anuzorpornus. /[le-
(eKThl KPUCTAIIIMYECKOTO CTpOe-
Husi. Mexanusmsl auddysun.
3. Kpucramnmmsanus pacrutaBoB Tepmonn-| 3 4 2 - 44,4 |[ToaroroBKa K JIGKIIMOHHBIM M Ja-| 3amuTa 1abopaTopHoii pa- | [1K-12-
HAMHMUYECKOE  YCIOBHMS  KPUCTAJUIM3AlUU. OOpaTOpHBIM  3aHATHSIM,  KOH- 00THI, 3y6
MexaHu3M  KpUCTAJUIM3ALUU  METAJUIOB. TPOJIBHOM padore. KOHTpOJIbHasI paboTa
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CaMonpou3BojibHasT U HECAMOIPOU3BOJIb- CamocrosiTenbHast npopaboTKa
Has KpucTaUM3anus. MoauduirpoBaHue. MmaTepuaia no remam: Kpucramiu-
HennputHas kpuctammzauus. CTpoeHue 3alMsl pacIulaBoB. YIipyras U Iuia-
ciutka. Jlepopmanus meramioB. MexaHu- ctuueckas gedopmarusa. Mexa-
YECKHUE CBOWCTBA. HU3M  nedopmaruu. U3menenue
Yopyras u 1utactudeckas jaedopmarms. CTPYKTYpbl M CBOWCTB TOJHKPH-
Mexanusm  pedpopmauuu.  M3meHeHue CTAJUIMYECKOr0 MeTaula MIpu Je-
CTPYKTYphl U CBOICTB MOJHKpHUCTAIMYeE- ¢dbopmaruu. M3MeHneHue CTpPyKTy-
CKOro Metayia npu aedopmauuu. M3mene- pbl U CBOMCTB IpU HarpeBe Je-
HUE CTPYKTYpPBI U CBOMCTB IPHU HArpeBe Je- ¢bopmupoBanHoro wmetamna. He-
¢opmupoBaHHoro Meramia. McneiTanus MIBITAHUS. MEXaHMYECKUX CBOWCTB.
MEXaHHYECKUX CBOWCTB.
4. JlmarpaMMbl COCTOSIHUS, THIBI cTpykTyp| 3 | 472U | 82U | - 44,4 [[MoaroroBka K JIGKIIMOHHBIM W Jia-| 3amuTa JlabopaTopHoi pa- | [1K-12-
MaTepHuaoB. OOpaTopHBIM  3aHITHUSIM,  KOH- 0O0THI, 3)8
OcHOBHBIE TIOHSITHS TEOPUU CIUIABOB. J{ua- TPOJILHOM paboTe. KOHTpPOJIbHAsI paboTa
rpaMMbl JBOMHBIX cucteM. JKenezoyriepo- CamocrosiTenbHast popaboTKa

JUCTBIE CILJIABBI.

DopMHUpPOBaHUE CTPYKTYPHI CTAlEW U Yyry-
HOB B PaBHOBECHOM cocTostHuu. Kitaccudu-
Kalusi, MapKHUpPOBKa, CBOWCTBA U NpPUMEHE-
HUE JIETUPOBAHHBIX CTaJeH.

DopMHUpPOBAaHUE HEPABHOBECHBIX CTPYKTYP.
da3oBble MpPEBpAILEHUS B JKEJIE30yIIIEpO-
JHMCTBHIX CIJIaBaX MPU HarpeBe U OXJIaxJe-
HUH.

Koncrpykunonnsie cranmu. HHcTpymen-
TaJbHbIE CTaNU U ciiaBbl. CTalnu U CIUIaBbI
C 0cOObIMH (PU3NYECKUMHU U XUMHUYECKUMHU

Marepuaia rno remam: uarpaMmsl
COCTOSIHUSI, THUIIBI CTPYKTYp Mare-
puanoB. OCHOBHBIE MOHATUS TEO-
pun cruiaBoB. Jluarpammel ABOM-
HbIX cucteM. JKemesoyriepoau-
CTBIE CILJIABBHI.

Knaccudukanus, MapKHpOBKa,
CBOMCTBA U IIPUMEHEHUE JIETUPO-
BAHHBIX CTAJIECH.
dopmMupoBaHUE

CTPYKTYP.

HCPAaBHOBCCHBIX

®da3oBBIE MMPEBpAIICHUS B KCJIC30-
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CBOMCTBaMH YIACPOAUCTHIX — CIJIaBaX  MpHU
HarpeBe U OXJIAXKICHHH.
[ToaroTroBka K JEKIIMOHHBIM U Jia-
OOpaToOpHBIM  3aHATHSIM,  KOH-
TPOJILHOM paboTe.
5. MapkupoBka, CBOWCTBAa U MpHUMEHEHHE| 3 - - 2 86 |CamocTosaTenbHas npopabotrka| KonrtponwsHas pabota 1IK-12-
CIUTaBOB I[BETHBIX METAIIJIOB MaTepuaia mo temam: MapKupoB- 38
AJIOMHHHUH ¥ €ro cIuiaBbl. MeaHbIe CIuia- Ka, CBOICTBa M IPUMEHECHHUE CIjIa-
Bbl. CIUIaBBI THTAHA. BOB I[BETHBIX METAJUIOB
Hemeranmudecknue Matepuaribl. AJNIOMMHUH M €ro cruiaBel. Men-
HbIe cruiaBbl. CIIaBBI TUTAHA.
HemeTannndeckre MaTepHrabl.
[loaroToBka K KOHTPOJILHOU pado-
TE.
HToro nmo tucuunjanue 3 | 16/4A |16/4AA| 2 265,6 |[loaroroBka k sx3ameny — 17,4 IK3aMeH MK-12-

qac.

3yB




5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

B npouecce npenogaBanus AMCHUIUIMHBL «MaTepuanoBeieHHe» TPUMEHSIIOTCS TPaaULU-
OHHAsl U MOYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Jlekuu MPOXOJAT Kak B TPAJAULMOHHOW (opme, Tak U B GopMe JEKIUI-KOHCYIbTALNH,
IZIe TEOPETUYECKUIM MaTepHall 3apaHee BBINACTCSA CTYICHTAM Ul CaMOCTOSTENBHOIO U3YYEHUS,
JUIs TIOATOTOBKH BOIIPOCOB JIEKTOPY, TAKHUM O0pazoM, JIEKIHUS MPOXOAMUT IO THIYy BOIPOCHI-
OTBEThI-AUCKYyCCHs. JIEKIMH YUTAIOTCS C UCIOJIb30BAaHUEM MYJIbTHUMEIUMHOTO 000pylOBaHMS,
IIPE3EHTALlMOHHBIX MATEPUAJIOB.

JIeKIIMOHHBIN MaTepuall 3aKkperuisieTcs B X0/1e J1JabopaTopHbIX padoT, HA KOTOPBIX BBINOJI-
HSIOTCS TPYIIIOBBIE WIM UHIMBUYAJIbHbBIE 3a1aHMS 110 IIpoMIeHHON Teme. 1Ipu npoBenenuu Jyia-
OOpaTOPHBIX 3aHATUH UCIOJIB3YETCS] METO/I KOHTEKCTHOIO 00y4€eHMsI, KOTOPBIH MO3BOJISET YCBO-
UTb MaTepuall IIyTeEM BBISBIICHHUs CBSI3€H MEKy KOHKPETHBIM 3HAHUEM U €rO IPUMEHEHUEM.

[Tpu BbIMOIHEHNHU TAOOPATOPHBIX PAOOT UCHOIB3YETCS] TEXHOJIOTUS KOJIEKTUBHOIO B3au-
MOJIEHCTBUSA. 3aHATUS IPOBOASITCSA B BUJE JJAOOPATOPHOIO aHAIM3a U HKCIEPUMEHTA, MPU 3TOM
CTYAEHTHI pabOTalOT COBMECTHO € MOCJIEIYIOUUM IPYIIIOBBIM aHAIU30M HOJIYYEHHBIX PE3YJib-
taroB. Hanmpumep, CTpyKTypy CIUIAaBOB ONpPENEIAET KaXIbl CTYIEHT IPU M3YYEHUU DKCIEPU-
MEHTaJbHBIX 00PA3lOB, a aHAJIN3 MOJYYEHHBIX PE3Yy/IbTAaTOB M0 €JUHUYHBIM IOKA3aTeNsM, BbI-
IIOJIHEHHBIX OTJEIbHBIMH CTYJAEHTAaMH, IPOBOJUTCS IPYIIIOBBIM METOIOM.

B yueGHOM mpoliecce MCHOIB3YIOTCS AaKTUBHBIE M MHTEPAKTUBHBIE (HOPMBI IIPOBEACHUS
3aHATUN (KOMIIBIOTEPHBIE CUMYJISILIMM, pa300p KOHKPETHBIX CUTYyallHil) B COUETAaHUU C BHEAYAU-
TOpHOU paboTOH ¢ 1LeNbl0 GOPMUPOBAHUS U Pa3BUTHs NPOPECCHOHATBHBIX HAaBBIKOB 00yYaro-
LIUXCS.

CamocrosrenbHas paboTa 00y4yarolUXCcsl CTUMYJIUPYET K CaMOCTOSITEIbHOM MpopadoTKe
TEM, BBIITOJIHEHUS WHIAMBHUIYaTbHBIX 33JaHUH, B TIPOIIECCe MOATOTOBKU K JIAOOpaTOpHBIM pado-
TaM, KOHTPOJIbHBIM pabOTaM U UTOTOBOM aTTECTaIUH.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTiedeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

IlepeyeHb BONPOCOB /1Sl CAMOKOHTPOJISA M MOATOTOBKH K IK3aMeHYy
Tema 1. CTpoeHue u cBoiicTBa MaTepuaaoB. MeToabl HCCIe10BAHUS

Yro u3yuyaet MarepualoBecHUE?
IIpuBenuTe npuMeEpPsI BIUSHUS CTPYKTYpPhI HA CBOMCTBA MaTepHaa.
HazoBute BUabI CBOWCTB MaTEpUAIOB.
Kakwue cBoiicTBa Ha3bpiBatoT pusnyeckumu? [IpuBenure npumeps! CBONUCTB.

5. Kakue cBoiicTBa Ha3pIBaloT MexaHuyeckMMmu? Ha3oBHTe OCHOBHBIE MEXaHHUYECKUE
CBOMCTBA.

6. Kaxkue cBoiicTBa Ha3bIBalOT XUMHUYECKUMH? UTO Takoe XMMUYECKast aKTUBHOCTb U XH-
MHYECKAsI CTOUKOCTB?

7. Kaxwue cBoiicTBa Ha3bpIBalOT TexXHOJMOrHUecKuMu? [lepeuncianre U3BECTHBIE BaM.

8. Uro xapakTepu3yloT JITeiHbIe cBoiicTBa? Ha30BUTE OCHOBHBIC U3 HUX.

9. Kakue cBOHCTBa XapaKTEepU3YIOT MOHATHS: 00pabaThIiBa€MOCTh JaBlieHHeM, oOpada-
THIBAEMOCTh PE3aHHEM, CBAPHUBAEMOCTH?

10. HazoBuTe OCHOBHBIE IpYIIIBI MATEPHUAJTIOB U JIaliTe UM KPATKYIO XapaKTEPUCTUKY

11. Ha xakue Kkjacchl ¥ 10 KaKUM MIPU3HAKAM JeJIAT METaIbI?

12. Kaxue MeTasuibl Ha3bIBAIOT YEPHBIE METAIUIBI?

13. Kaxme MeTaymuibl OTHOCST K IBeTHBIM? Ha30BHUTE OCHOBHBIC TPYNIIBI IIBETHBIX MeTall-

N e

JIOB.
14. B uem npeuMyIiecTBa YepHbBIX METAJIJIOB?
15. KakoBBI IOCTOMHCTBA IIBETHBIX METAJIJIOB?
16. KakoBbI 1OCTOMHCTBA HEMETAJUTMUECKUX MaTepuaaoB? I 1e uX mpuMeHstoT?
17. Kakue MaTepuainsl Ha3bIBAIOT Iu1acTMaccamu? Kak oHM noapasnensitorcs?



18.
19.
20.
21.
22.

Uto Takoe KOMIO3UTHBIE MaTepHraibl? KakoBbl UX MperuMyIecTBa?

Jlyist yero He0OXOAMMO UCCIIEOBATh CTPYKTYPY MaTepruanoB?

Kak nogpasnensiercst cTpykTypa B 3aBUCUMOCTH OT pa3Mepa €€ JIeMEHTOB?

Urto Ha3bIBalOT TOHKOM CTpyKTypoil? Kak oHa nzydaercs?

Uto Ha3bIBalOT MUKPOCTPpYKTYypoi? Kak oHa uzyuaerca? JlaliTe XapakTepUCTUKY MUK-

POCKOIMMYICCKOMY METOAY UCCIICAOBAHUA MCTAJIJIOB.

23.

Uto Ha3zbIBalOT MakpocTpykTypoil? Kak oHa m3ywaercs? OxapakTepu3yiTe Makpo-

CKOIIMYCCKHUE MCTOJBI aHaJIn3a MCTAJIJIOB.

24,

I[aﬁTe XapaKTCPUCTHUKY OJICKTPOHHO-MUKPOCKOIIMYCCKUM MCETOAaM HCCICA0OBaHUA

MCTAJJIOB.

25.

el

4.

JaiiTe xapakTepucTHKy Tu(dPaKIUOHHBIM METOaM HUCCIIEIOBAaHUS METAJLIOB.
Tema 2. ATOMHO-KPUCTA/UIHYECKOE CTPOEHHE METAJLJIOB

YeM OTIMYAIOTCS KPUCTAJUIMYECKUE Tella OT aMOP(HBIX Te?

Kakue marepuaibl Ha3bIBalOT KPUCTAIIINYECKUMU?

Kakue marepuansl Ha3bpIBatlOT aMOP(HBIMU?

UeM 0OBSICHSACTCSI 3aKOHOMEPHOE YIIOPSIIOUYEHHOE PACIIONIOKEHUE aTOMOB B KPUCTAJI-

JNYECKOH perieTke?

5.
6.
TaoB?
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Kaxkue Tumsl CBSI3M CYyIIECTBYIOT?
Ha3zoBute OCHOBHBIC CBOWCTBa METaJUIOB. UeM OOBACHSIOTCS 0COObIC CBOWCTBA MeE-

YTo Ha3bIBAIOT KPUCTAIUINYECKOM pereTKon?

UTto Ha3bIBAIOT AAJBHUM MOPSAKOM B MaTepuae?

Yro Ttakoe snmeMeHTapHas syeiika? Kakumu napamerpamMu oHa ONUChIBaeTCs?
Kakwue Tumbl KpucTamindeckux peleTok BaM U3BecTHbI? OxapakTepu3yure ux.
Yo Ha3pIBaIOT KOOPANHALIMOHHBIM YUCIIOM?

[Touemy KpucTaNIMYECKUE PEIIETKU METAJUIOB HA3bIBAIOT IUNIOTHOYAKOBAaHHBIMU ?
B uem cymnocTs nonumopdusma? Uto takoe nmoaumMop@Hoe npesparieHue?

Uro Takoe annzorponusi? KakoBa npuunHa aHU30TpONUu?

[ToueMy MOHOKpPHCTAJLIBI SIBJIIFOTCSI aHU30TPOITHBIMUA MaTepHUagaMu?

[Touemy nonuKpUCTaANINYECKHE MAaTEPHAIIBI SIBISIFOTCSI KBa3UM30TPOITHBIMU?
[Touemy amopHbIe Tena ABIAIOTCS UCTUHHO W30TPOITHBIMU?

Urto Ha3bIBaIOT Ae(eKTaMH KpUCTAIITMYECKOTO CTPOEHUs?

Kak knaccuuuupyroT HeCOBEpILIEHCTBA KPUCTANINYECKOTO CTPOSHUS?
Oxapaktepu3yiite ToueuHble 1e(PEeKThl KPUCTAIUITMUECKOTO CTPOCHHUSI.

Kakyto ponb urparot ToueuHsle 1e()eKThl B KPUCTANTNYECKUX MaTepuaiax?
Kakue HecoBeplIeHCTBa KPUCTAIIIMYECKOTO CTPOCHHS Ha3bIBAIOT JIMHEWHBIMH U T1O-

yemy? Kakue ObIBatOT quciokanun’?

23.
24.
25.

1.

KaxoBa ponp gucnokamuii B Kpucramuiax?
Yro Ha3bIBAIOT IPAaHUIIAMU 3€PEH, TPAHUIIAMH Cy03epeH?
Kakyto posp urpatot rpaHullbl 3€peH B KpUcTaiax?

Tema 3. Kpucrannusauus pacmnjiaBos

O0BacuuTe MNPUHOUIIHAIBHOC OTJIMYUC KPUBBIX OXJIAXKIACHHUA IIPpHU 3aTBEPACBAHUUN

KPpUCTATNIMYCCKUX U aMop(I)HBIX MaTCpuaioB.

2.
3.

KakoB ¢usndeckuii cMpich Temmepatypst To?
[Touemy /U1 Hayana KPUCTAJUIM3ALMU HEOOXOAMMO NEPEOXJIaXIEHUE KUIKOTO Me-

Tajia HIbKe TeMIEpaTypbl paBHOBECHS?

4.

JKaeaus’?

5.

Kakoli nporiecc Ha3pIBaIOT NepeoxiaxkaeHueM? YUTo Ha3bIBalOT CTENEHBIO NEpEOXIIa-

KakoB MexaHU3M KpUCTAIUIM3ALUH?
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6. Kak nmpoucxoaut pocT KpucTamioB?

7. UYewm 3aBepiaercs IpoIecc KpUuCcTaIH3aun?

8.  Kak BiusieT ckopocTh OXJIQXKJIEHHs IPU KPUCTAIIM3AMK Ha CTENEHb MepeoxIaxie-
Hus?

9. Kakumu QaxTopaMu onpenensercss BO3MOXHas CTENEHb NePeOXJIaKICHHs KUIKOTO
MeTaJula HIKE TeMIepaTypbl KpUCTAIUTM3aun?

10. Kak MOXHO MOTYyYUTh aMOP(HBIA MeTaII?

11. Yrto MOKET MOCIY>KUTh 3apOJBIIIEM IIPU HECAMOIIPOU3BOIBHON KPUCTAIUIM3ALINN?

12. Tlouemy npu oYeHb MAJION U OYEHb OOJIBILON CTENEHU MEPEOXIIAKICHU KPUCTAIIH-
3auus oAaBiseTcs?

13. Yro Ha3piBaroT oOxacTsaMuU OnukHero nopsaka? Kakyro posib OHU MIparoT IpU KpH-
cTajm3auuu?

14. Kak npoucxoIuT roMoreHHoe 3apoxjeHue? YTo MOXKET CIyXKHUThb 3apOAbIILEM IpU
CaMONPOM3BOJILHON KPHCTAITH3AINN?

15. Kakoii 3apoapli Ha3bIBatOT KpuTHueckuM? Kak MeHseTcst ero pa3Mep ¢ yBeIUYeHU-
€M CTEIEHU NePeoXIIaxKIeHUs?

16. Ha3zoBute napameTpsl KpUCTAITU3ALIH.

17. Kak BiuseT CTeneHb NepeoxIaxIeHUs] Ha YUCIIO IICHTPOB KPUCTAJUIN3AIUHN U JTHHEH-
HYIO CKOPOCTb POCTa 3apObIILIEH.

18. Yem xapakrepusyercsi rereporeHHoe 3apoxxaenue? [louemy oHo sHepreTruecku 0o-
jiee BBIFOJJHO, YeM TOMOT'€HHOEe?

19. Kaky1o poJib UTparoT MPUMECH MPH KPUCTAIUTH3ALNHN?

20. Yro Ha3bIBAIOT MOAUDUIIMPOBAHUEM NPU KPUCTAIUIU3ALUU?

21. Kakue Mepbl MOKHO TIPEUIOKUTH JUIS TOTO, YTOOBI 00€CIEUNTh MOTYyYCHUE MEIKOTO
3epHa IPU KpUCTAIIU3aun?

22. Kakoli KpuCTaI Ha3BIBAIOT NCHAPUTHBIM? [louemy mpu 3aTBepJeBaHUU MeTallia
KPHUCTaJJIBl PACTYT B BUJIE IEHAPUTOB?

23. Kakwne kpucrammndeckue 30HbI MOTYT (POPMHPOBATHCS B CITUTKE?

24. TloueMy Ha HOBEPXHOCTH CIUTKA 00pa3zyercs 30Ha MEJIKUX PABHOOCHBIX KpUCTAJ-
70B?

25. Uro Ha3bIBAIOT CTOJOYATHIMU KPUCTAIUIAMU?

26. 3auem MPOBOASAT ONEPALHIO MOJICTY)KUBAHUS TIPH ITOYIESHHH OTIUBOK?

27. Tlouemy martepuan GopMbl (M3JI0KHUIIBI) BIMAET Ha BEIIMUYMHY 3€pHA 3aKpUCTaJIU-
30BaBLIErocs MeTasa?

28. Uro Ha3bIBalOT ycajkoil? UTo Ha3bIBalOT ycajouHoi pakoBuHON? [Touemy oHa oOpa-

3yercs?

29. UTo Ha3BIBAIOT IJIOCKOCTSIMU CKOJBXeHHs? UTo Takoe TIJIaBHBIE TUIOCKOCTH
CKOJIbXKEHUA?

30. KakoB MexaHU3M Tu1acTudeckoi aedopmaruu?

31. B ueMm paznuune MeXIy CKOJIBKEHHEM M JIBOWHHKOBAaHUEM IPH IUIACTUYECKON
nepopmanuu?

32. KakoBa npuurHa MexaHW4ecKoro Hakiemna?

33. Kak mmoTHOCTh AMCIOKAIMiA BIUSET HAa IPOYHOCTHBIE CBOMCTBA?

34. Kax MeHsr0TCSl CBOICTBA MeTasuIa MPHU XOJIOHOU TIaCTHIecKou nedopmarun?

35. Kak n3MensieTcs cTpoeHne MeTaia MpH IIacTH4ecKoi negopmanuu?

36. Yro Takoe TekcTypa aedopmaruun?

37. Yo Ha3bIBAIOT BO3BPATOM IIPH HArpeBe X0JI0HOAe()OpMUPOBAHHOTO MeTaa?

38. UTo HaA3BIBAIOT MOJMTOHU3AIMEH MPU HArpeBe XOJIOAHOAE(POPMUPOBAHHOTO Me-
Tama?

39. YTto Takoe 3apoABIIIN PEKPUCTAILTAZAIIH ?

40. Yro Takoe Temneparypa peKpucTasiin3anun’?

41. Kakue n3aMeHeHus: CTpyKTyphl, Ha010/1aeéMON B ONITUYECKUI MHKPOCKOII, TTPOUC-

XOJAT IpHU NEPBUYHON peKpHUCTaIN3ALUN?
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42. KakoBa Temneparypa pekpHucTauIu3alii YUCTHIX METAJIOB?

43. B uem pazHuna Mexay nepBUYHON U BTOPUYHON peKpUCTAIIN3alnun?

44, B ueM oTiinune cobupareabHON M BTOPUYHOW peKpUcTaLIH3aun?

45. Kak MeHs0TCSl CBOMCTBa XOJI0THOAS(POPMHUPOBAHHOTO METAlIa MPH PEKPUCTAII-
JIu3anuu’?

46. KakoBa poib pekpuCTaNIN3alluOHHOIO OTKUra?

47. B ueM paznudrie MeX1y XOJ0IHON M TOPSYEH IIacTHYECKON AedopManusiMu?

Tema 4. ®a3oBble U CTPYKTYPHbIE NPeBPalleHUs] B IBYXKOMIIOHEHTHBIX MeTaJ/lInye-

CKHX CUCTEMaXx

ook wnE

o N

Uro Takoe KOMIOHEHT, (ha3a, CIUIaB, CUCTEMa CILIaBOB?

Chopmynupyiite npaBuino ['m606ca. [IpuBeuTe mpuMepbl €ro UCIoJIb30BaHUS.

Jaiite onpenenenre NOHATHIO Tuarpamma coctostHusl. Kakoe coctosiHue oHa oTpaxxaer?
Tunsl (a3 B METANTHYECKUX CUCTEMAX.

Cdopmynupyiite nmpaBuio perdara (0Tpe3koB). s 4ero 0HO UCIOJIb3YyeTCs?
CxemMaTH4HO M300pa3uTh OCHOBHBIC (pa30BBIC JHUArpPaMMbl ABOMHBIX CHUCTEM M JaTh MX
XapaKTEPUCTHUKY.

Jatb xapakTepucTuky (a3 u 0e3BapuaHTHBIX MPEBPAILCHUN CUCTEMBI.

CxeMaTuuHO U300pa3uTh KPUBYIO OXJIAXKICHUS JIFOOOTO CIJIaBa CUCTEMBI.

CxemMaTH4HO U300pa3uTh CTPYKTYPY JIFOOOTO CIIaBa CUCTEMbI IPU KOMHATHOM TeMIiepa-

Type.

10. PaccuntaTh OTHOCUTEILHOE KOJIUYECTBO CTPYKTYPHBIX COCTABJISIFOIIHUX B CIIIABC U CXC-

MaTHUYHO U300pa3uTh €ro CTPYKTYpy IpU KOMHAaTHOW TeMIepaType.

11. [aiiTe xapakTepUCTHUKY KOMIIOHEHTOB cuctembl Fe-C.

12. [laiiTe xapakTepucTuKy eppura.

13. [aiiTe xapaKTepUCTHKY ayCTCHUTA.

14. Yto takoe rpadput?

15. Yro Takoe eMeHTUT?

16. Kakoe nmpeBpamnienue npoucxoaut Ha muann ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?
17. HazoBuTe TUHHIO, IO KOTOPOH BBIAENSETCS MEPBUYHBIN [IEMEHTUT, BTOPUUYHBIA IIEMEH-

TUT, TPETUYHBIN LIEMEHTUT, PEPPUT U3 ayCTEHUTA.

18. Ha3oBuTe JIMHUIO MEPUTEKTUYECKOT0, SBTEKTUUECKOT0, IBTEKTOUIHOTO MTPEBPAILICHHH.
19. HazoBuTe TMHUH TOTUMOP(HBIX TIPEBPALICHHN.

20. Ha3oBuTe KpUTHYECKHE TOYKHU CTAIH.

21. Kakoit ¢peppuT Ha3bIBAIOT MEPECHIIIEHHBIM U ITOYeMYy?

22. O0BACHUTE CTPYKTYpy TEXHHUYECKOTO jKeje3a, J03BTEKTOMIHOW, dBTEKTOUHOM, 3a3B-

TEKTOUIHOU CTaJIH.

23. Onumute obpazoBanue neaedypura. Kakoii neneOypuT Ha3bIBalOT NPEBPAILIEHHBIM?
24. OOBSACHUTE CTPYKTYpY O€IOoro MO0IBTEKTUYECKOTO, IBTEKTHYECKOTO, 3a9BTEKTHYECKOTO

YYI'YHOB.

25. Tlouemy Oenblit UyTryH HE HCMONB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepra?
26. OnumuTe 00pa3oBaHue ayCTEHUTO-TPAPUTOBONM KOJIOHUU B CEPBIX YYTyHaX.
27. Kakne cruiaBel IMEIOT CTPYKTYPY, COCTOSINYI0 U3 ¢epputa u nepiura? Kakwe pasHo-

BUJHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

28. Kakwue crutaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepiuTa? PasHOBUAHOCTH NepinTa.
29. B kakux cmjiaBax B CTPYKType Ha0JII01aeTCs BTOPUYHBINA IEMEHTUT?
30. Kakue crmaBsl HIMEIOT CTPYKTYPY, COCTOsIIy0 u3 hepputa u niementuta? Kakue pasno-

BUJHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

31. Kakue cTpyKTyphl Ha3bIBAIOT BUAMAHIITETTOBBIMU?
32. Kakue cruiaBbl UMEIOT CTPYKTYPY, COCTOSIIYI0 U3 deppura u rpaputa? PazHoBUIHOCTH

TaKUX CTPYKTYp?

33. Kakas ¢popma rpadura B MEHbIIEH CTETIEHU OCIA0IAET METATMYECKYIO OCHOBY UyTryHa?
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34.

35.

36.
37.

38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.

56.
57.

58.

59.
60.
61.
62.

63.
64.

65.

66.
67.

68.
69.
70.
71.
72.

Kakue criiaBbl HIMEIOT CTPYKTYPY, COCTOSIIYIO M3 TiepyuTa U rpaduta? PasHOBUAHOCTH
TaKUX CTPYKTYp?

Kaxkoit cruiaB Ha3bIBalOT CEpbIM YYT'YHOM Ha (eppuTO-TiepauTHOM ocHoBe? Kak B HeM
IIPOUCXOJUT 3BTEKTOUAHOE MpeBpalleHre?

VYKaxuTe CTpYKTYPHBIN IMPU3HAK CTalu, O€JI0ro 4YyryHa, Ceporo yyryHa.

[To kakuM pU3HAKAM KIACCUPUIIPYIOT CEphIe UYTYHBI.

MapkupoBKa ¥ IpUMEHEHHUE CEPOTro (JUTEIHOr0) YyryHa.

MapkupoBKa U IPUMEHEHHUE BBICOKOITPOYHOT'O UYT'yHA.

MapkupoBKa U IPUMEHEHHE KOBKOI'O Yyr'yHa.

Kakoii uyyryn Ha3piBatoT aHTUQpUKIIMOHHBIM? KakoBbl ero cBoiicTBa’?

Kakoii uyryn HazpiBatoT oTOeneHHbIM? KakoBbl ycnoBus ()OPMHPOBAHUS €TO CTPYKTY-
pBI?

Bimstnue yriepozaa v MOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.

[To xakuM npuU3HaKaM Ki1accuGUUUPYOT cTanu?

MapkupoBKa U IpUMEHEHHUE YTIIePOIUCTON CTaId OOBIKHOBEHHOTO KauyecTBa.
MapkupoBKa U IPUMEHEHHE KaueCTBEHHON KOHCTPYKIIMOHHOM yIIEpOJUCTOMN CTAJIH.
MapkupoBKa U IPUMEHEHUE HHCTPYMEHTAIBHOU YTIIEPOIUCTOMN CTaIIH.

MapkupoBka ¥ TpUMEHEHUE CTalu AJis1 (HaCOHHOTO JIUTHS.

MapkupoBKa 1 IPUMEHEHNE aBTOMATHOW CTaJIH.

PacmmmdpyiiTe u paiite xapakTepucTHKy cruiaBy cienyromux Mapok: Ct Ok, Ct 3cm, Ct
Sne, 10km, 35, 55, 80, 25J1, A12, A20, V7A, V12, CY 10, CU25, CH 30, B4 40, BY 60,
KY 35-12, KY 60-3.

Kaxk nmpoucxoaut npeBpanieHust NepinTa B ayCTEHUT?

Urto Ttakoe (azoBas nepexkprcTaIH3aus?

Yro Takoe HacienCTBEHHOE 3epHO? [leiicTBUTENBHOE 36pHO?

Kak Biuser poct 3epHa Ha cBoiicTBa cTanu?

Yro co0oif mpeAcTaBiseT auarpaMmMa HM30TEPMUYECKOTO pachaja IMepeoXJIakIeHHOTO
aycrenuTa? Kakyro 3aBUCUMOCTb OHA TTOKa3bIBACT?

Kakoli aycTeHUT Ha3bIBalOT MEPEOXIIaKIEHHBIM?

Kak meHsieTcs ycTOMYMBOCTh MEPEOXIIAXKIEHHOTO ayCTEHUTa IPU MOHWKEHUU TeMIlepa-
TypbI IpEBpALLEHUs?

OT 4ero 3aBUCUT XapaKTep CTPYKTYpPbl IPU M30TEPMHUECKOM IPEBPALIEHUHN NEpeoxJia-
JKJACHHOIO ayCcTeHUTa?

HazoBure TemnepaTypHble 0071aCTH MPEBpALLEHUS IEPEOXIIAKIEHHOTO ayCTEHUTA.

[Tpu xakoM npeBpalieHuu ecTh 1 Juddy3us xenesa, u auddysus yraepona?

[Tpu xakoM npeBpalleHuu NoJaBiIeHa ToJbKO AU Py3us xene3a’?

[Tpu xaxom npeBparieHuu nojasneHa auddysus xenesa u yriaepona? Kakoe npespaie-
HUH sBisieTcs 6e3aud y3noHHBIM?

KakoB MexaHM3M NEPIUTHOIO IPEBPALICHUS?

Yro npencrasnser coboit TpoAyKThl AU(PPY3HOHHOTO MPEBpAIIEHUs ayCTEeHUTa B yriie-
poaucToi ctasin? YTo Takoe MEXIIJIaCTUHOYHOE PacCTOSIHUE?

Yro 0611ero UMET CTPYKTYpPBI MEPIUT, COPOUT U TPOOCTUT? UTO UX OTIMYAET APYT OT
npyra?

KakoB MexaHu3M 1 0COOEHHOCTH MapTEHCUTHOTO MPEBPAIECHUS?

Yro npezacrasisieT cob6oil mpoayKThl 0e3 1P PY3MOHHOTO PEeBpaIleHHs ayCTEeHUTa B yT-
JIEPOAUCTOM cTanmu?

Yro mpencTasiseT co00i MapTEHCHUT B YIIIEPOAUCTON CTAU?

UTo Ha3bIBAIOT KPUTUYECKOU CKOPOCTHIO 3aKaJIKN?

Kak conepxanue yriaepoja BIMsSET Ha CBOWCTBA CTAJIM IIPH 3aKaJIKE HA MAPTEHCUT?
Kakoli aycTeHUT Ha3bIBatOT OCTATOYHBIM?

Kaxkoe 13 npeBpaliieHnii Ha3bIBatOT MPOMEKYTOUHBIM?
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73. KakoB MexaHn3M OEHHUTHOTO TIPEBPAIICHUS?
74. Kakue cTpyKTyphl 00pa3yroTcs Npu OSHHUTHOM INpeBpaiieHuu? Yem oHM pa3ianyaroTcs?

KakoBrl ux cBoiictBa?

75. Kak nerupyromiye 3J€MEHTHI BIUSIIOT HA YCTOMYMBOCTb IEPEOXJIAKIECHHOTO ayCTEHUTA?
76. Uto co0oif nmpeAcTaBisioT TEPMOKUHETUYECKHE TUATPAMMBI.
7'7. Kak MOXHO HMCII0JIb30BaTh JUarpaMMbl pacrajia IepeoxXyaxIeHHOro ayCTeHuTa’?

Tema 5. MapkupoBKa, CBOiiCTBA M IPMMEHeHNe CILUIABOB IBeTHHIX MeTa/l10B. Heme-
TAJIMYeCKHe MaTepHAJIbI

1.

.

oo

OcHOBHBIE CIIaBbl HA OCHOBE MeaM (OpOH3bI U JIATYHH), UX MAapKUPOBKAa U IPUMEHE-
HHUE.

OcCHOBHBIE CIUTaBbI HA OCHOBE IOMUHUS (1e)OpMHUpyEMbIe, TEPMUUYECKH HEYIIPOYHS-
€MbI€ U YIIPOYHSIEMbIE), UX MApKUPOBKA U IIPUMEHEHHUE.

CBolicTBa ¥ IPUMEHEHHE CIIJIAaBOB HA OCHOBE TUTAHA.

Kakue crutaBbl Ha3biBatoT 6ab6utamu? KakoBsl NpUHIUNBI UX co3aaHus. [IpuBeante
IIPUMEPHI TAKUX CILJIABOB.

Kakue marepuainsl Ha3pIBalOT NOPOIIKOBbIe MaTepuaiibl? Kak ux momyvaror ?
Knaccudukanusi, cBoiicTBa M MpUMEHEHHE KOMIIO3UIIMOHHBIX MaTEPHAJIOB.
Knaccu¢ukanus, cBONCTBa U IPUMEHEHNE OCHOBHBIX I'PYNI HEMETAJUIMYECKUX MaTe-
pHaoB.

BHeaan/ITOPHaﬂ CaMOCTOATC/IbHAA paﬁoTa 06yan0H1chs1 OCYHICCTBJIACTCA B BUJIC U3Y-
YCHUS JIMTCPATYPHI IO COOTBECTCTBYOLIECMY pPa3acily € npopa60TI<0171 MaTrcpHrajia 1o TéMamM Ouc-
HUIIIMHBI, IPCACTABJICHHBIM B pPa3icjic 4,
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yJbTaThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA VISl IPOBEAEHUS MPOMEKYTOUYHOM aTTeCTAlUN:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

IIK-12 — cnoco®

HbI OKPY KAaIOLIeH Cpebl

HOCTb OCYULIECTBJISITh BLIOOP MATEPHAJIOB /IJIsl U3/eJHil Pa3THYHOI0 HA3HAYEHHS € YYeTOM IKCIUIyaTAllMOHHBIX TPeOOBaHUil U oxpa-

3HaTe

— OCHOBHBIC OIpEACTCHUS U MOHITHUS MaTe-
pHUaOBEICHHS,;

— OCHOBHBIE MCTOABI HCCHCHOB&HHﬁ, uc-
MOJIb3YEMBIX B MaTepUATIOBEICHUY;

— CYIIHOCTh U 3aKOHOMEPHOCTH IPOIIECCOB
MpU KpUCTAJUIM3aluU, nedopmaiuu, Harpese
ne(hOpMUPOBAHHBIX METAILIOB;

— CYIIHOCTh ¥ 3aKOHOMEpPHOCTH (Pa30BBIX H
CTPYKTYPHBIX IPEBPAIICHHUI B CIUIaBax IpU
TEPMHUYECKOM, TEPMO-MEXAaHUYECKOM U XH-
MHKO-TCPMHUYCCKOM BOSI[GI\/’ICTBI/HIX;

— BIHSHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha
CBOICTBa MaTepHaIOB U WX H3MEHEHUsS MOJ
BIIMSIHUEM YCJIOBHM NMPOM3BOJICTBA, 00paboT-
KU U DKCIUTyaTallly;

— OCHOBHBIE TUIIBI KOHCTPYKIITMOHHBIX U WH-
CTPYMEHTAILHBIX MAaTepPHallOB ISl U3EIUN
Pa3IMYHOTO HA3HAYCHHS C yYETOM OJKCILTya-
TaIlMOHHBIX TPeOOBaHUN U OXpaHBl OKpYXKa-
FOLLIEH Cpebl

Hepeqeﬂb TCOPETHYECCKHUX BOIIPOCOB K IK3aMECHY:

=

Nookrwn

©

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

CrtpykTypa U cBOMCTBa MaTepuanoB. AMop(hHOE U KPUCTAJUIMYECKOE COCTOSHUE Ma-
TepHUaa.

Mertoabl U3y4eHus: CTPYKTYpbl MaTEPUAIIOB.

Kpucrannuueckas pemerka. OCHOBHBIEC THIIBI PEIIETOK METAJLIOB.

[Tonmumopdusm. [TonumopdHbie mpeBparieHus.

JedeKThl KpUCTAIITUYECKOTO CTPOCHUSI.

Anuzotponus.

DHepPreTUYeCcKrue YCIOBHS KpUCTAUIM3alU. BiusHHE CKOPOCTH OXJIaXACHHUS Ha
KPUCTAJUIU3ALIUIO.

Mexanu3m kpucrammzamnuu. [lapaMeTpsl KprCTaNIM3alkH.

['omorenHoe (caMOMpoOHU3BOJIILHOE) 00pa3oBaHWE HEHTPOB KpucTamu3anuu. Kpuru-
YECKUH 3apO/IbIIl.

['ereporeHHoe (HecamMOINPOU3BOIBLHOE) 00pa3oBaHUE IEHTPOB KpUCTaIU3anud. Mo-
TUGUIUIPOBaHUE.

JenaputHas KpucTan3aiusi.

Kpucrannuueckue 30HbI cnuTKa. Y caaka.

Buaer mukBammm.

Bunsr nedopmariuu. MexaHu3M miacTUYECKon aedopMaruu.

Haknen npu mnactuaeckoit nedopmaruu. Pontb nuciokaiuii B yIpoYHEHUH.
Pazpyienune meranios.

Mexanndeckne CBOMCTBa MeTaIOB. KOHCTpYKTUBHAS TPOYHOCTb.

MexaHudeckue XapakTepUCTHKHU, ONPEIEIsiEMbIe MPU UCTIBITAHUU Ha PACTSKEHHE.
TBeprocTh U ciocoObl €€ ONpeIeIeHHUS.

MexaHudeckue XapaKTEPUCTHKHU, OMNpeNesieMble MPU TUHAMUYECKHX HCIBITAaHUSAX
(ymapHasi BA3KOCTb, TEMIIEpPATypa XJIaTHOJIOMKOCTH).
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE Cpe€acTBa

21.

22.
23.
24,
25.

26.
217.
28.

29.
30.

31.
32.

33.
34.
35.
36.
37.

38.
39.

40.
41.
42.

OCHOBHBIE MOHATHUSI TEOPUHU CIIJIABOB: KOMIIOHEHT, CIUIaB, cuctema, (asa. IIpaBuiio
¢a3 (mpasmio ['n60ca).

Tumns! TBepABbIX (a3 B METAIIMYECKUX CUCTEMAX.

[IpaBumo peruara (IpaBUIO OTPE3KOB).

OcHoBHBIE THUIIBI ABOWHBIX AuarpaMm. GopMUPOBaHHE CTPYKTYPhI JBOMHBIX CILIABOB.
OBTeKTHUYECKOE IpeBpaleHue. [leputekTnyeckoe npeppaiieHue. IBTEKTOUIHOE Mpe-
BpalllCHHUE.

XapakTepHucTuKa ¥ BUJ OJIHOM (hazoBoit auarpammsl Fe — C.

XapakTepucTUKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.

[TpeBpamenust 1 GopMUpPOBAaHHE CTPYKTYPHI B CTASAX (OENBIX YyryHaX, CEpPhIX UyTy-
Hax) B paBHOBECHOM COCTOSIHUU

CBs13b MEX/1y CTPYKTYPOU U CBOMCTBAMM CEPBIX UyT'YHOB.

Knaccugukanus, MapkupoBKa U MPUMEHEHHE CEpPbIX YYI'YHOB (JIMTEHHBIH, BBICOKO-
MIPOYHBIA, KOBKUH, OTOCIEHHBIN, aHTH(PUKIIMOHHBIH).

BnusiHue yriiepoja v NOCTOSIHHBIX IPUMECEN Ha CBOMCTBA CTAJIU.

Knaccugukanus, MapkupoBKa ¥ MPUMEHEHHUE YIIIEPOJIUCTHIX cTajeil (0ObIKHOBEHHO-
r'o Ka4ecTBa, KAYeCTBEHHOW KOHCTPYKIIMOHHOM, HHCTPYMEHTAJIbHOM).

IIpeBpaieHus npu HarpeBe CTaiu.

PocT 3epHa aycTeHuTa npu Harpese.

N3orepMuuecknii pacnaj IEepeoXJaXACHHOIO aycTeHuTa. M3orepMmuueckue nua-
IpaMMBbI pacrazia NepeoxJIaXJIeHHOTO ayCTEHUTA.

[IpeBpalieHusi Ipu HENPEPHIBHOM OXJAXKIACHUM CTadu. TepMOKMHETHUYECKHUE ua-
IpaMMBbI pacrazia NepeoxJIaXJIeHHOTO ayCTEHUTA.

BnusiHue nerupyromux 3J1eMEHTOB Ha YCTOMYMBOCTh M KMHETHKY pacrapa nepeoxsa-
JECHHOI'O ayCTEHUTA.

[IpeBparienus npu Harpese (IIPH OTIYCKE) 3aKaJIEHHOM CTaJH.

Knaccudukaius, MapkupoBka M TNPUMEHEHHE KOHCTPYKIIMOHHBIX JIETHPOBAaHHBIX
cTaniedl (CTpouTeNbHAsl, MAIIMHOCTPOUTENIbHAS JUIsl XOJOJHOW IITAMIIOBKH, yay4llae-
Masi, pECCOPHO-TIPYKUHHAs, [AaPUKOMOAIINITHUKOBAs, CTanu 17 3akanku TBY, crann
g XTO).

OcCHOBHBIE OHATHS U KJIacCU(UKAILUS TEPMUYECKON 00pabOTKH.

Orxur cranu.

3aKajika CTajlH.
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CrpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yueHHUsI OueHouHblE CpecTBa
KOMIIETEHIIMH
43. Otnyck cranmu. CTapeHue.
44. XumuKo-TepMuIecKkas oopaboTka.
45. Tepmo-mexaHuveckas 00paboTKa CTau.
46. CrinaBbl Ha OCHOBE MeaH (OpOH3BI, TATYHH).
47. CrutaBbl Ha OCHOBE aJTIOMUHUSL.
48. CrinaBbl Ha OCHOBE TUTaHa. baOOUTHI.
49. ITopoukoBble, KOMIO3ULIMOHHBIE, aMOP(HbBIE MaTepHAIbL.
50. CBoiicTBa 1 MPUMEHEHNE OCHOBHBIX TPYIIIT HEMETAUTHIECKUX MAaTEPUAIIOB.
Ymeth — aHaNM3UpOBATh JAHHBIE O CTPYKTYpe H IIpumepHbIe NpakTHYECKHUe 32JaHUS ISl IK3aMeHa:
CBOMCTBaX, TEXHOJOTMYECKUX IIpoleccax 1. KakoBbl pa3Mepbl CTPYKTYPHBIX 3JI€MEHTOB, KOTOPbIE MOYKHO YBUAETH (Pa3pelinTh) C
IIPOM3BOJICTBA, 00pabOTKH M MOIU(BUKALNN MTOMOIIBIO ONTUYECKOTO (CBETOBOr0) MUkpockomna? Kak BbIOpaTh moJjie3HOE yBelnye-
MaTepHaJIOB U MOKPHITHH MPUMEHHUTEIBHO K HHe Mukpockona? KakoBa 0CHOBHasi 0COO€HHOCTb IIPUTOTOBIIEHUs 00BEKTA TSI MUK-
PELLIEHUIO ITOCTABJICHHBIX 33/1a4; POCKOIIUYECKOT0 MCCIIET0BaHUsA?
— HpI/IO6pCTaTb 3HaHUSI B 00JIaCTU Mmarepua- 2. O6T>$ICHI/ITB, 3a4€M H606XO,Z[I/IMO HCCICO0BATH MaKpOCTpYKTYPY? Kaxumn METOAaMHn
JIOBEJICHUS; 3TO MOKHO clienarb? UTo MOXKET ClyKUTh 00BEKTOM MakpoaHaiuza?
—  [IPUMCHSTH MATEPHAIOBENYECKHE 3HAHMUS 3. KakuMm MeTos0M MOXHO YCTaHOBHMTH THUIl KPHUCTANIMYECKOM peIIeTKH MeTajla U ee
B TIPO(ECCHOHAIBHON AESTETHOCTH, HC- napametpbl? Kakue TUIbI pemeTrok Berpeyatores: y metaiuioB? [louemy oHM HazbiBa-
MOJIb30BaTh HMX Ha MEXIUCHUIUIMHAPHOM FOTCSl IITIOTHOYITAKOBAHHBIMA?
YpOBHE 4. IlpuBeaute npumep BIUSHUS TUIA CBS3U (TUIA KPUCTAUIMYECKOMN PEIIETKH) Ha CBOM-
CTBa MaTepuana.
5. Ilouemy cBolicTBa KpUCTAIIIMYECKOTO0 MarepHaia, U3MEpPEHHbIE B pa3HbIX HarpabJe-
HUSX, MOTYT OTIMYaTbcsA? B Kakux Martepuanax 3TO sBJICHME He HaOMoJIaeTcs U
nouemy?
6. IloyeMy mpu XOJIOIHOW TIACTHYECKOW edopManuu (IITAMIIOBKE MM BBITSKKE) MO-
r'yT 00pa3oBaTbcst (PECTOHBI IO KPOMKE (Kparo) u3ienus’?
7. OOBSICHUTD, YEM PA3IUYAIOTCS O-KEJI€30, Y-XKEIe30 U O-kKeye30?
8. TloueMy mpu XOJOAHOM IUIaCTHUECKOW AedopManuy BO3pacTaroT MPOYHOCTHBIE Xa-
paktepuctuku? Kak 310 siBIIeHHE Ha3bIBaeTCs? B Kakux ciaydasx 3TO SIBJICHUE HEXe-
JaTeIbHO?
9. UYro 03HAuYAIOT TEPMHHBI JeOPMANMOHHOE YIPOUYHEHHE, 3€PHOTPAHUYIHOE YIIPOUYHE-
HUE, TUCIIEPCUOHHOE YIIPOUHEHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?
10. Tlosichuts rpaduueckn (GU3UIESCKHH CMBICT TIOHATHS «PAaBHOBECHAs TeMIlepaTrypa

KpucTalJiIn3aliun (HHaBHCHI/Iﬂ)». Kakoe YCJIOBUC HCO6XOI{I/IMO BBITIOJIHUTD, YTOOBI
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE Cpe€acTBa

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.
24,

25.

26.

HayaJscs Npolecc KpucTaianu3anuu’?

OOBSACHUTD, B YEeM OTJIMYME KPUBBIX OXJKIACHUS KPUCTALTUYECKUX M aMOp(HBIX
Ten? MOXKHO JIM MOJTy4UuTh aMOP(HBIN METAIIT (METALTHYECKOE CTEKII0)?

[loueMy 3epHa 3aKpUCTAJTIM30BABLIETOCS METAUIMYECKOTO Marepuajla HE HMEIOT
T€OMETPUYECKU MPABUILHON (HOpPMBI?

Kakyto nenp npecnenyroT npu BBEICHUH B paciuiaB (KUIKUH MeTall) MOIU(PHUKATO-
poB? IIpuBecTu mpuMepbl ACHUCTBUS MOAU(PUKATOPOB.

OOBSCHUTD, B KAKOH OTIIMBKE 36pHO 3aKPHCTAILIM30BABIIETOCS MeTaia OyaeT 00b-
1I€: IPU PA3IUBKE )KUKOTO METaUIa B ECYaHy0 (OPMY MU B METAIIMUECKYIO?

OOBsCHUTD, K UEMY MOXET MPUBECTU NEPETPEB paciuiaBa Mpel pa3IuBKOW €ro B
(hopMbI (M3TTOKHUIIBI)?

OOBsSCHUTD, 3a4€M IPOBOJASAT ONEPALUIO MOACTYKUBAHUS NP IMOJIYYEHUU OTIH-
BOK? Kak ee ocyiiecTBUTh

OOBSICHUTD, TIPU KaKoH nedopManuu MOKHO HEOOpaTHMO M3MEHUTHL GopMmy, pas-
Mephbl U CBOMCTBA MaTepuaja — yupyrou Win njaacTU4ecKoi?

OOBSICHUTH MOHATHE TEOPETHUECKasl MPOYHOCTh Kpucramia. Kak oHa n3mensercs
IIPY U3MEHEHUH IIJIOTHOCTU JUCIOKAUI?

OOBACHUTD, YTO IPOUCXOAUT NMPU (HOPMUPOBAHNUU TEKCTYPHI B 1€(POPMUPOBAHHOM
Matepuane?

3auem TpeOyeTcs BOCCTaHABIMBATH IJIACTMYHOCTH XOJIOJAHOAE(POPMHUPOBAHHOTO
nucTa (KaauOpoBaHHOW 3arOTOBKM, BOJIOYEHOH mpoBosyokn)? Kakoit 00paboTkoit 3To
MOJKHO cJienaTh?

OOBsACHUTD, KaKOE CBOMCTBO MaTepHaja XapakTepu3yeT TBepaocTs. Ha uem ocHo-
BBIBAIOTCSI METO/IbI U3MepeHus TBepaocTu? B uem ux orianune?

Kak npoBozdTr ucneltanue Ha ynapHyo Bsi3kocTs? Kakosa ero nens?

C Kakoil 1eNbI0 MPOBOJAT YCTAIOCTHBIE UCTIBITAHUS?

Ha npumepe 1ByXKOMIIOHEHTHOM CHCTEMBI ITOKa3aTh, KaKyl0 HH(POPMAIIUI0 MOKHO
MOJIYYUTh, MOJB3YSICh MPABUIIOM pblyara (IpaBUIOM OTPE3KOB).

CxemaTu4yHO M300pa3uTh JUArpaMMmy JBOWHOM CHCTEMBI C OTCYTCTBHEM pPacTBO-
puMocTH (C TOJHON PAcTBOPUMOCTBIO, C OFPaHUYEHHON PACTBOPUMOCTBIO) KOMIIO-
HEHTOB B TBEPJOM COCTOSIHHM, JaTh XapaKTEPUCTUKY TOUYEK, JUHUN auarpaMmsl, ¢as
1 0e3BapUAHTHBIX IPEBPAIICHUN CUCTEMBI.

Paccuntarh OTHOCUTENIBHOE KOJMYECTBO CTPYKTYPHBIX COCTABJIIOIIMX CIIJIaBa
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE Cpe€acTBa

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

IIpY KOMHATHOM TeMIepaType U CXeMaTHYHO U300pa3uTh CTPYKTYpY CIUIaBa JBOMHOM
CUCTEMBI C OTCYTCTBUEM PaCTBOPUMOCTH (C IOJHOW PaCTBOPUMOCTBIO, C OTPaHUUYEH-
HOW PacTBOPUMOCTHI0) KOMIIOHEHTOB B TBEPAOM COCTOSTHUH.

Onwumure obpa3oBanue neaedypura. B kakux crjaBax oH 00pa3yeTcs, KaKOBBI
ycioBus ero obpaszoBanus? Kakoil neneOypuT Ha3pIBalOT IpeBpamieHHbM? Cxema-
TUYHO M300pa3uTh CTPYKTYPY JieZeOypuTa Mpu KOMHATHOW TeMIieparype.

Onumure obpasoBanue nepnura. KakoBsl yciaoBUs 00pa30oBaHUs U XapaKTEPUCTH-
KM 3TOH CTpyKTyphl? CxeMaTnyHO U300pa3uTh CTPYKTYpPY HEpiauTa IpU KOMHATHOM
Temneparype. KakoBbl pa3HOBUIHOCTH 3TOU CTPYKTYphI?

HazoBure kputnueckue TOUKM cTayiy U ux o0o3HaueHue. Kak oHu onpenenstorcs?
VYkazaTh UX MosiokeHue Ha auarpamme Fe-C.

N300pa3uTh auarpaMmy COCTOSTHHSI JKeJe30 — KapOua jkenesa, ykazarh (assl BO
BCEX 00JIaCTAX JUarpaMMbl, pacCMOTPETh MPEBpallleHus B cIuiaBe, coaepsxarieM 0,01
(0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB Ha3biBaeTcs? Paccuurats 0T-
HOCHUTEJIIbHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBJISIOLUIMX B 3TOM CIUIABE U CXEMaTH4-
HO U300pa3uTh €ro CTPYKTYpPY NpU KOMHATHOU TemrepaType.

OOBsACHUTD, YEM JUarpaMma >kee30 — rpaguT OTJINYAeTCs OT JUarpaMMbl Kele30
— HeMeHTHUT. M300pa3uTh cxeMaTUyHO CTPYKTYPHI CEPBIX YYT'YHOB C pa3HOil MeTa-
JMYECKOW OCHOBOH ((eppuTHOH, (HeppUTHO-TIEPIUTHOM, NEPIUTHOW) U C pa3HOU
dbopmoii TpadUTOBBIX BKIIOYEHUH (TIaCTHHYATOM, mAapoBUAHON). OOBACHUTH, KaK
IPOUCXOIUT Ipolecc rpaduTH3alUU U GOPMUPOBAHUS CTPYKTYPHI B 3TUX CIUIaBaX.
PacummgpoBate Mapku cTaiiv, yka3zaB CcojAep:KaHHME YIJepoja, BUJI U COAEpKaHHE Jie-
THPYIOIIMX 3JIEMEHTOB, KAUECTBO, HA3HAYEHHUE U IPUMEPHBIE CBOMCTBA.
PacummgpoBare Mapky ceporo (JIMTEHHOTO, BBICOKOIPOYHOTO, KOBKOT0) UyryHa, yKa-
3aB €ro CTPYKTYPY M YCJIOBHUS MOJIy4EHUS
HazoBuTe kpuTnueckue TOYKM cTalu W WX oOo3HaueHue. Kak oHu ompenemnstorcs?
VYka3are ux nojoxenue Ha quarpamme Fe-C.

Kaxko#i aycTeHHT 1 moueMy Ha3bIBarOT NepeoxiaxacHHbIM? Kak onpenenuTs cTeneHb
€ro NepeoXIaKICHU?

[Toyemy B 3aKkajl€HHOM CTaJIM BCETJA IPUCYTCTBYET OCTATOYHBIN ayCTEHUT?

Kak MO»HO HCII0JIb30BaTh HA MPAKTUKE U30TEPMHUUECKUE AMAarpamMMbl pacraja nepe-
OXJIQKJIEHHOTO ayCTEHUTA?

Kak nM3MeHsITCsl CBOMCTBA CTAIW NPU YBEJIMUYEHUU CKOPOCTH OXJIAXKJIEHUS B NEPIUT-
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CrpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yueHHUsI OueHouHblE CpecTBa
KOMIIETEHINH

HOoM uHTepBaie? OOBICHUTH, MOYEMY?

39. BeiOpath Hambosiee TUCHEPCHYIO CTPYKTYPHYIO COCTABIISIONIYIO, (hOPMUPYIOIIYIOCS
npu 11 y3noHHOM pacrajie NepeoxXIaXAEHHOro ayCTCHUTA.

40. Yto 001mero u B 4eM OTIMYHUS B CTPYKTypax MepIUT, COPOUT U TPOOCTUT?

41. OOBSCHUTB, IIOYEMY MAPTEHCUT MMEET BBICOKYIO TBEPAOCTb. 3a4eM CTajlb CO CTPYK-
TypOi MapTeHCUTA HAJI0 OJBEPTraTh OTIIYCKY?

42. OOBsICHUTB, B KaKoi ctamu OyneT BbllIe TBEPAOCTh IPU 3aKajke: B cranu 45 win
30XI°C?

43. OOBSCHUTSH, Y Kakoill ctanu OyaeT 6osblie MPOKATMBAEMOCTb — YIIIEPOAUCTON UM Jie-
rupoBaHHON? 3aueM HEOOXOAMMO 3HATh IPOKAIMBAEMOCTh CTaIN?

44. Kak BbIOpaTh CKOPOCTb OXJ@XKICHHUSA NPU 3aKalKe Ul HNOJy4eHHUs MapTEeHCUTHOU
CTPYKTYPBHI 110 BCEMY CEUCHHUIO U3 ?

45. ]It KaKkoi cTajii — T03BTETOMAHOM MIIM 3a3BTEKTOMIHON — HY)KHO IPUMEHSTh HENoJ-
Hyto 3akanky? [losicHuTs, ucnons3ys quarpammy Fe-C.

46. CpaBHUTE CBOMCTBA CTaJdM ¢ OCHHUTHOM CTPYKTYpPOM M MapTEHCUTHON CTPYKTYpPOH, C
OEMHUTHON U TPOOCTUTHOM CTPYKTYpOol. OOBICHUTE pa3INYHSL.

47. IloueMy npu OTIYCKE 3aKaJIeHHOM CTajlu BHIOMPAIOT pa3iIMyHbIe TEMIIepaTyphbl Harpe-
Ba?

48. Kakas crasnp mocie yinyduleHus OyneT uMeTh Oosiee BBICOKYKO TBEPIOCTb: CTalb 45
unu ctanb 30XT'C, ecnu OTIyCK MPOBOIUIIM TPU OJHOU U TOM ke TeMriepaType?

49. TloueMy pexxXyIIuii HHCTPYMEHT U3 YIIIEPOIUCTON CTallU MOJBEPraloT HU3KOMY OTITyC-
ka. Kakas Oyzer cTpyKkTypa U CBOWCTBa TaKOrO MHCTpyMEHTa?

50. B ueM ocHOBHasg OCOOEHHOCTb W NPEUMYIIECTBA TEPMOMEXAHUYECKOH 0O0pabOTKU
cranu?

51. C kaxoii 11eJIbI0 HACHIIAIOT MOBEPXHOCTh HU3KOYTIIEPOJUCTOM CTAJIN YriIepoaom?

Brmagets |- ppodeccHoHANBHEIM SI3BIKOM B 06JIACTH IIpuMepHbie MpakTHYecKHe 3aJaHUS /ISl IK3aMeHa MO0 PelleHUI0 3a1a4 U3 Mpo-

MaTCpraAJIOBCACHUS

— THPaKTHYCCKMMH HAaBBIKAMH HCIIOJIb30Ba-
HUsI OCHOBHBIX MCTOAOB HMCCIICOAOBAHUA B 00-
JJaCTU MaTCpUaIOBEACHU,

— BO3MOXHOCTBIO MCKIAUCHUIITIMHAPHOT O
MMPUMCHCHUA MaTCPHUATTIOBECACHUSA

(peccuonanbHoii odsacTu:

1.
2.

w

Kak npoBectn Makpoananus? KakoBbl €ro e, METOIbI?

Kakum MeTo/10M MOXKHO MCCIIEIOBATh paCIpEACIICHHE CEPhI B CIUTKE (OTIUBKE, 3aro-
TOBKE)?

Kak npoBecTu rirybokoe TpaBieHHe cTaabHOro obpasia. Kakossl ero memu?

KakuM MeTo/10M MOKHO BBISIBUT MOPBI, TPEIIMHBI, PAKOBUHBI, KPYITHbIE HEMETAILIH-
YeCKUe BKIIIOYCHHSI B OTJIMBKE (CITUTKE, OTIMBKE, TOKOBKE, MpoKarte)?
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE Cpe€acTBa

— HaBBIKAMH OIICHKH TEXHOJOTHMYECKUX H
CIy’)KeOHBIX Ka4ecTB MaTepuaioB IyTeM
KOMIUIEKCHOTO aHaJIu3a WX CTPYKTYpbl H
CBOWMCTB, a TaKXKe pe3ylIbTaToB (UZHKO-
XUMHYECKUX, KOPPO3UOHHBIX U APYrUX HC-
MBITAaHUH

~

10.

11.

12.

13.

14.

15.

16.

IIpu mMakpoaHanu3e CIUTKA BbISIBICH JMKBAlIMOHHBIN KBagpaT (IOycaj0uHas JUKBaA-
1Us1, 0OCeBasi MOPUCTOCTh, CKBOPEUHUK, KAMHEBUIHBIN H3JI0M, (PIIOKEHBI, MU(pEPHBINA
U3JI0M, paccioeHue). OObSICHUTh IPUUYMHBI MOSIBICHUS 3TOTr0O J1e(eKTa U BO3ZMOKHBIE
CIOCOOBI €r0 UCIpaBIeHHS (PEAOTBPALICHNUS).

Kak oTIM4uTh yCTalOCTHBIM M3JIOM OT HPOYMX BHJOB M3soMa? KakoBbl NMpUUMHBI
IIPOSABJICHUS TAKOT'O U3JI0Ma?

Kak oTnnuuTh BsI3KOE pa3pyllieHue OT XPyNKoro?

Kak mpoBecTu MHUKpPOCKONMYECKOE UCCIIEJOBAaHUE METaUIMYecKoro marepuana? Yro
MO’KHO BBISIBUTB C [IOMOLIbIO TAKOTO UCCIIEJOBAHUSA?

Kak M0xHO NOBIIMATH HA BEIMYMHY 3€pHA NpU KpucTamuiauuu Meramia? Kakue me-
PBI MOYKHO MPEUIOKUTH AJIS TOr0, 4TOOBI 00ECHIEUUTh MOJIy4YEeHHE MEJIKOI0 3epHa MpH
KpUCTAJIIIN3aluu?

OOBACHUTD, B YEM pa3IMyUe MEXAY XOJIOJHOM M ropsiuel miactudeckoi nedopma-
ussmu? [logemy mpu XOJIOHOH IIaCTHYECKOM nedopMaIiuu HaOIk0IaeTCs YIpoIHe-
HUE MeTaJl1a, a TP ropsiueii 3Toro He MPOUCXOAUT?

Kak BOCCTaHOBUTH IUIACTUYHOCTH XOJIOJIHO/E(POPMUPOBAHHOIO JIMCTA (KaIuOpOBaH-
HOW  3aroTOBKH, BOJIOYeHOW mpoBojokH)? Kak  OCyIIecTBUTH  Omeparuio
PEKPUCTAIUIM3ALMOHHOTO OTXKHra?

Kak onpenenuts npeaen ynpyroctu (mpeaen TeKy4ecTu, Ipeaes IPOUYHOCTH, OTHOCH-
TENbHOE YIJIMHEHHE, OTHOCUTEIBHOE CYKEHUE, TBEPIOCTh, YIAPHYIO BSI3KOCTh) MaTe-
puana?

Kak omnpenenuTh OTHOCHTENBHOE KOJUYECTBO (ha3 (CTPYKTYPHBIX COCTABIISIIOIINX)
IIPU 33JJaHHOM Temmeparype B 1BOIHbIX crutaBax? [losicHUTh rpaduueck.

[Ipn kakux ycloBHSIX B METAJUIMUECKUX CIJIaBaX MOXKET 00pa3oBaTh TBEp.bIil pac-
TBOp 3aMeIleHus (TBEpbll pacTBOp BHEAPEHUS, XUMUUECKOE COEIMHEHHE, MEXaHU-
yeckas cMech KoMmmoHeHToB)? Kak BwIrsaaT obmactu 3THX (a3 Ha auarpammax
COCTOSIHUS?

CxemMaTH4HO M300pa3uTh KPUBYIO OXJIAXKIEHUS M CTPYKTYpY JIIOOOro cruiaBa JBYX-
KOMIIOHEHTHOM cHCTeMBbI (C OTCYTCTBHEM PAaCTBOPHUMOCTH, C IOJIHOM pacTBOPUMO-
CTBIO, C OTPAaHMUYCHHON PAaCTBOPHUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSHUH) IPH
KOMHATHOM Temreparype.

CxeMaTnuHO M300pa3uTh CTPYKTYPY JIFOOOTO CIIJIaBa JBYXKOMIIOHEHTHOW CHCTEMBI
IpU KOMHATHOM TeMIIepaType, pacCUuTaB OTHOCUTEIbHOE KOJUYECTBO CTPYKTYPHBIX
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE Cpe€acTBa

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.
28.

29.

COCTaBJIAIOIIUX.
[Ipu MUKPOCKONHMYECKOM HCCIECIOBAHMWU B CIIaBe HAOIIOAAIOTCS 3epHa Gepputa u
HeOouplIoe Koum4ecTBO LeMeHTUTa. Kak HasbiBaeTcs Takoil cruiaB? KakoBbl ero
CBOMCTBA U 00J1aCTH IPUMEHEHUS?

IIpy MUKPOCKONHMYECKOM MCCIEJOBAHUU B CIUIaBEe HAOIIOAAIOTCS 3epHa (eppura U
nepiaut. Kak Ha3piBaeTcs Takoil criaB? KakoBbl €ro cBOWCTBa U KaK OHU 3aBUCAT OT
KosnuyectBa nepaura? KakoBbl 061acTi NIpUMEHEHUs ATUX N1J1aBOB?

[Ipy MUKpPOCKOIMYECKOM MCCIIEI0BAaHUU B cIlIaBe HaOmoAaroTcs nepaut. Kak Ha3bl-
BaeTcs Takoi cruiaB? KakoBbl pasHOBHJHOCTH TaKOH CTPYKTYPBI M Pa3jIMuUs B UX
cBoiicTBax?

IIp1 MUKpPOCKOIIMYECKOM HCCIIEI0BaHUU B CIJIaBE HAOJIOJAIOTCS MEPJIUT U CeTKa Lie-
MEHTHUTa 10 rpanunaM 3epeH. Kak Ha3piBaetcs Takoil criiaB? KakoBsl ero cBoiicTBa u
o0J1acTi npuMeHeHust?

[Ipn MHKpOCKOIMYECKOM HCCIEIOBAaHUU B cCIlaBe HaoOonaercs jenedypur. Kak
Ha3bIBaeTcs Takol cryas? KakoBbl ero cBOHCTBa U 001aCTH IPUMEHEHUS?

[Ipn MMKPOCKONHMYECKOM HCCIIEOBAHUU B CIUIaBE HAONIOAAIOTCS 3epHa (epputa U
BKJItoUeHUs rpaduta. Kak HazpiBaercs Takue criiaBbl? KakoBbl pa3HOBHIHOCTH CILIa-
BOB C TAKUMH CTPYKTYPHBIMU COCTaBJISIOLUIMMU, KAKOBBI Pa3IMuus B UX CBOMCTBaxX?
IIpy MUKpOCKONMMYECKOM HCCIEI0OBaHUM B CIUIaBe HaOiojaroTcs 3epHa (eppura,
NepiauT U BKItoueHus rpaguta. Kak HazpiBaeTcs Takue criaBbl? KakoBbl pa3HOBUI-
HOCTH CIUIaBOB C TAKUMHU CTPYKTYPHBIMHM COCTABJISAIOLIMMH, KaKOBBI PA3IUYM B UX
cBoiicTBax?

IIpy MUKPOCKOMMYECKOM HCCIIEIOBaHUM B CIUIaBE HAOIIONAIOTCS MEPIUT U BKIIOYE-
Hus rpadura. Kak Ha3piBaercs Takue ciuiaBbl? KakoBbl pa3HOBHAHOCTH CILIaBOB C Ta-
KMMH CTPYKTYPHBIMH COCTaBIISIFOIIIMMHM, KAKOBBI Pa3JINYMs B UX CBOMCTBax?

Kax nnentuduumpoBatsh B cTajau BUAMAHIITETTOBYIO cTpykTypy? Ilpu kakux ycio-
BUSIX OHA MOKET 00pa30BaThCs M KaK 3TO MOBIUSET HA CBOMCTBA CTANIN?

[Ipu kakux yCcIOBUSIX B CTaJIM MOXKET 00pa3oBaThcs MepechieHHbI dhepput? Kak o
MOBJIMSIET HA CBOMCTBa cTanu. Kak npenoTBpaTuth ero oopazoanue?

TaKOr'o 4yryHa U €ro cBomcraa?

OOBsACHUTD, KaK BbIOpATh COJEpKaHUE YIIIEpo/a B CTAJIH JUIsl M3TOTOBJICHUS AETaIN
MaIlluH, KOHCTPYKIUU WM COOPYKEHUS.

OOBsICHUTD, KaK BEIOPATH COJEPKAHUE YIIIEPOAA B CTAJIU JIJIsl M3TOTOBJICHUS PEXKYIIle-
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1eHOYHEIE Cpe€acTBa

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.
40.
41.
42.
43.
44,
45.

46.
47.

ro (IITaMIIOBOT0) HHCTPYMEHTA.

Kak 1mo cTpyKTypHOMY HpH3HAKy MOKHO ONpPEAEIHTH CTaib (Oenblidi 4yryH, cepbli
YyI'yH, I0OJIOBUHYATHIM YYT'yH, JK€JI€30 TEXHUUECKOW YUCTOThI)?

OOBSACHUTD, MOXKHO JIM UCIOJIB30BaTh OENBbI YYI'yH B Kau€CTBE KOHCTPYKIIHOHHOTO
MaTepuaa.

OOBSACHUTD IPEUMYIIIECTBA CEPOr0 UYT'YHA [0 CPABHEHHUIO CO CTAJIBIO.

OOBACHUTH, MOKHO JIM UCIOJIb30BaTh O€Jblii YYyI'yH B Kau€CTBE KOHCTPYKIMOHHOIO
Matepuaia?

OOmbsacHUTD, Kakas (opMma rpadura B MEHbLICH cTeNeHH OociaaliseT MeTalUIMYECKYIO
ocHoBY uyryHa? Kak momy4uts Takyto Gopmy rpaduta B OTIUBKE?

Kak nosyuuTh OTIMBKY CO CTPYKTYpOW KOBKOro uyryHa? KakoBbl pasHOBHIHOCTU
CTPYKTYpbI TAaKOI'O YyI'yHa U €ro cBoicTBa?

[louemy He MPOUCXOIUT YHPOUHEHHs CTalU MPHU Topsdel IacTuyeckon nedopma-
uuu ripu 1050 °C?

[ouemy nedopmanus cBunna (Trur. = 327 °C) npu KOMHATHOW TeMIepaType sIBIIseT-
cst ropsiueit repopmariueit?

[Ipu pexkpucTaNIn3allMOHHOM OTXKUI€ XOJIOJHOKAaTaHOW JIeHThl u3 cranu 08km oxia-
xneHue B uHTepBaie temneparyp 680 — 370 °C Bexnyt ¢ manoil ckopocthio. [Touemy
9TO HEOOX0IUMO?

HazHaunTh pexuM peKpUCTAIUIM3ALMOHHOTO OTKHUTra JUIsl HUKOYTJIEPOAUCTON XOJIO -
HOKATaHOU JIMCTOBOU CTalH.

Kak omnpenensitoT CKJIOHHOCTH CTaJIM K pOCTY 3€pHA P Harpese?

HazHauuTh pexuM MOIHOrO OTXKUIa JUIsl CTAIM MapKu 45.

HaznauuTh pexum HOpManu3aluu AJis CTajld Mapku 45.

BriOpath Tepmuueckyto 00paboTKy Ui UCTIPaBJIEHUS BUIMAHIITETTOBON CTPYKTYpPHI
B CTaJIbHOM OTJIMBKE.

BriOpath TepMudeckyto oOpaOOTKy AJIsl UCHpPaABIEHUS! KPYIMHO3EPHUCTON CTPYKTYpHI
ropsiYEKaTaHON CTaJH.

BriOpath 3akanounyio cpeay, 00ecreyMBarollyl0 HAaUOONBLIYIO MPOKAIMBAEMOCTb
YIJIEPOIUCTOMN CTaJH.

Br1Opath 3aKkanouHylo cpeay Ul 3aKallky JETHPOBAHHOM yIiIepoJucToi cTanu.
BriOpate pexxuM OTITyCcKa 3aKaJeHHOM cTaid, oOecredrBaronfii COXpaHEeHHUEe BBICO-
KOW TBEPJIOCTH.
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CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yueHHUsI OueHouHblE CpecTBa
KOMIIETEHIIMH

48. BeiOpaTh peXUM OTHYCKa 3aKaJCHHOW CTajid, 00€CIEeUNBAIOIINI BBICOKUE YIPYTHE
CBOMCTBA

49. BeiOpaTh pekuM OTITyCcKa 3aKaJIeHHOM CTalld, 00ecreunBalofil coueTaHle BhICOKON
IIPOYHOCTH, TBEPJOCTH, INIACTUYHOCTH U yIaPHON BA3KOCTH.

50. Cranp 45 Obuta MOJBEprHYTa HArpeBy MOJ 3aKaiaky a0 temneparypsl 740 u 840 °C.
Kakoii pexxuM HarpeBa BbIOpaH MPaBUIBHO U TOYEMY?

51. Cranp Y10 Obl1a noABEPrHyTa HarpeBy MoJ 3akajky 1o Temneparypsl 740 u 900 °C.
Kakoii pexxuM HarpeBa BbIOpaH NMpaBUIIbLHO U TOYeMy?
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0) Ilopsinok mpoBeaeHHs] MPOMEKYTOYHOW aTTeCTAUMH, NMOKA3aTeJH M KPHUTEPHHU
OLlCHUBAHMUSL:

[IpomexxyTouHast aTTecTanus Mo AUCHUILIMHE «MaTepuanoBeIeHUe)» BKJIIOYAET TEOPETH-
YECKHUE BOIPOCHI, MO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHHS 00YYarOIIMMUCS 3HAHUM, U MpaK-
TUYECKUE 3aJIaHUsl, BBISBIISIONINE CTETICHb CHOPMUPOBAHHOCTH YMEHUU W BJIAJICHUH M TPOBO-
IuTCs B popMe IK3aMeHa.

MeToanyeckue peKOMeHIAIMH 1JIsl MOATOTOBKH K YK3aMeHY:

DK3aMeH SIBJISIETCS HEOTHEMJIEMOHN 4YacThliO0 Y4eOHOro mpollecca M MPU3BAH 3aKPEMUTh H
YIOPSIIOYUTH 3HAHUS 00YYAIOMIETOCs, TIOJTYICHHBIC Ha 3aHATUSAX U CAMOCTOSTEIIBHO.

Cnaum 3K3aMeHa MpeAmecTByeT pabora o0ydaromerocs Ha JEKIHOHHBIX, JIA0OPATOPHBIX
3aHATHSIX U CaMOCTOSATENbHAs pa0doTa 110 H3YYCHHUIO IPEMETa U CAa4l KOHTPOJIBHBIX paboT.

[TonroroBKa K SK3aMEHY OCYILIECTBIISCTCS Ha OCHOBAHWU METOJUYCCKHX PEKOMEHIAIIHiA
10 JIMCIUIUTUHE ¥ CIIKCKA BOIPOCOB U3y4aeMOM JTUCIMILIMHBI, KOHCIIEKTOB JICKIIUH, YYeOHUKOB
U Y4eOHBIX ITOCOOUH, HAyYHBIX CTaTel, MHPOPMAIIUHU Cpellbl HHTEPHET.

DK3aMeH TPOBOAMUTCS IO OuieTaMm, OXBATHIBAIOIIUM BecCh MpoWaeHHbIH MmaTepuan. [lo
OKOHYAHUHU OTBETA SK3aMEHATOP MOXET 3a7aTh 00y4aromeMycCsl JOIIOTHUTEIbHBIC U YTOUHSIO-
Me Bompockl. Ha moaroToBKy K OTBETY 10 Bompocam Ousera oOyuaroremycs naetcs 30 MUHYT
C MOMEHTA TIOJYy4YCHHS UM OnJIeTa.

DK3aMeH 10 JaHHOM TUCIUILIMHE TPOBOAUTCS B YCTHOM (popMe MO SK3aMEHAIIMOHHBIM OH-
JeTaM, KKl U3 KOTOPHIX BKIIFOYAET 2 TEOPETHYCCKHX BOMPOCA M OJHO MPAKTHYECKOE 3aja-
HUE.

PesynbraThl SK3aMeHa OOBSABISAIOTCS OOy4aromeMycs TOCJIe OKOHYAaHUS OTBETa B JICHD
C/IayH.

Kputepuu onenkmu:

— Ha OIICHKY «OTJMYHO» — 00yJaroluiics JeMOHCTPUPYET BBICOKUN YPOBEHb C(HOPMHUPO-
BaHHOCTH KOMIIETEHIIN, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIyOOKOe 3HaHUE yu4eOHOro MaTe-
puana, cBOOOJIHO BBIMIOJIHAET MPAKTUUYECKHUE 3a/IlaHus, CBOOOIHO OMEPUPYET 3HAHUSIMU, YMEHH-
AMU, IPUMCHACT UX B CUTyallusiX MHOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «XOPOII0» — O0YyJaroluiicsa TeMOHCTPUPYET CPEIHUN ypOoBEHb CHOPMHUPO-
BAaHHOCTHU KOMHCTCHHI/Iﬁi OCHOBHBIC 3HAHHW, YMCHHA OCBOCHLI, HO NONYCKAIOTCA HE3HAYUTECIb-
HbI€ ONIMOKH, HETOYHOCTH, 3aTPYIHEHUS MPH aHATUTUYECKUX OMEpPalUsiX, MepeHoce 3HAHUM U
YMeHI/II\/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluH.

— Ha OIICHKY «Y/I0BJIETBOPHUTEJBHO» — OOyUYaIOUIUICS JEMOHCTPUPYET MOPOTOBLII ypo-
BEHb C(HOPMHPOBAHHOCTU KOMIIETEHIIMH: B XOJ€ KOHTPOJIBHBIX MEPOIPHUATHI J0MyCKaroTCs
OIIMOKH, MPOSIBISETCS OTCYTCTBUE OTAENbHBIX 3HAHUM, YMEHMI, HaBBIKOB, O0YYarOIIHICS HC-
MBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS IIPU OIICPHUPOBAHUN 3HAHUAMHU U YMCHUSAMU IIPHU UX IIC-
peHoCce Ha HOBBIE CUTYAIIHH.

— Ha OIEHKY «HEeYJAOBJIEeTBOPUTEIbHO» — OOYJAIOIIHNIICS JEMOHCTPUPYET 3HAHUS HE 00-
nee 20% TeopeTUYecKOro MaTtepuana, JOMYyCKaeT CYIIECTBEHHbBIE ONTMOKH, HE MOXKET MOKa3aTh
HHTCJICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.
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8 YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHne TN CIUILTHHBI

a) OcHoBHas1 IUTEpaTypAa:

1. Tpounkwmii, b. C. MarepuanoBeaenue : yaueobnoe nocoodue / b. C. Tpounkwuii, A. JI. Maii-
takoB. — Kemeposo : KemI'V, 2015. — 379 c¢. — ISBN 978-5-89289-891-1. — Tekcr : 37ek-
TPOHHBIN // Jlanp : 3JICKTPOHHO-OMOIMOTEeYHAs cUcTeMa. — URL:
https://e.lanbook.com/book/72026 (nata obpamenus: 01.09.2020). — Pexxum goctyna: yis aB-
TOPU3. TOJIb30BATEIICH.

2. 3emckos, HO.I1. Marepuanosenenne : yuebnoe mocobue / FO.I1. 3emckoB. — CaHKT-
[TerepOypr : Jlaus, 2019. — 188 ¢. — ISBN 978-5-8114-3392-6. — TekcT : 37aeKTpOHHBIH //
Jlanb : anekTpoHHO-OMOMMoTedHas cucrtema. — URL: https://e.lanbook.com/book/113910 (nara
obpamienus: 01.09.2020). — PexxuM gocTyma: A1 aBTOPH3. MOJIb30BaTEICH.

3. Canynos, C.B. MarepuanoBenenue : yuebnoe mocodbue / C.B. CanynoB. — 2-e¢ u3j.,
ucnp. u gon. — Cankr-Ilerepoypr : Jlans, 2015. — 208 c. — ISBN 978-5-8114-1793-3. —
Tekct : onexTpoHHsli / Jlamb @  2JIEKTpOHHO-OMOnmMoOTewHas cuctema. —  URL:

https://e.lanbook.com/book/56171 (mata obparuenus: 01.09.2020). — Pexxum moctymna: 1isi aB-
TOPH3. II0JIb30BATEIICH.

0) lonoiHuTeIbLHAS JINTEPaTypa:

1. MengeneBa, C.B. MarepuanoBeicHHE ;| HEMETAUIMYCCKUE MAaTEpUabl | yueOHOE
nocobue / C.B. Mensenera, O.11. Mamsypura. — Mocksa : MUCHUC, 2012. — 73 ¢. — ISBN
978-5-87623-590-9. — TekcT : a5eKTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAST CHCTEMA.
— URL.: https://e.lanbook.com/book/117166 (mara obpartenus: 01.09.2020). — Pexum 10-
CTyna: JUisi aBTOPH3. MOJIb30BaTEICH.

2. Huxynun, C.A. MarepuanoBeieHue u TepMuyeckas oopaboTka : yueOHOe Mmoco-
6ue / C.A. Huxynun, B.}O. Typununa. — 2-e u3z., nepepad. u gon. — Mocksa : MUCHUC,
2013. — 171 c. — ISBN 978-5-87623-688-3. — TekcT : anekTpoHHbIH // JIaHb : 3JIeKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/117179 (mara oOpateHus:
01.09.2020). — Pexum mocTtyma: yisi aBTOPU3. OJIb30BATEIICH.

B) MeToanueckue yKazaHus:

1. MomnoukoBa O.C., Ementomun A.H., Ilerpouenko E.B. Matepuanosenenue [Tekcr]:
NpakTHUKyM. - Marautoropck: M3n-Bo Maruurtoropcek. roc. tex. yu-ta um. I'.11. Hocosa, 2019. -
63 c.

r) Ilporpammuoe obecnieuenue 1 MHTEpHET-pecypcebl:

HaumenoBanue 110 Ne JloroBopa Cpok aelicTBUS JTHLEH3UHU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 06eccpouHo
FARManager cBoOoTHOpacnpocTparsemoel 10 0eCCpovHO
7 Zip CcBOOOHO pacrpocTpaHsIeMoe 0eccpouHo

1. DnextponHass 0Oa3a mnepuoanyeckux wu3manuii EastViewlnformationServices, OOO
«IBUC»: https://dlib.eastview.com/

2. HanmonanpHast nHGOPMaIIMOHHO-aHATUTHYECKas: cuctemMa — PoccHiicKuii MHIEKC Hayd-
Horo rutupoBanus (PUHLY). - URL:http://elibrary.ru/project_risc.asp.

3. TlouckoBas  cucTema Axanemust Google  (Google  Scholar). -
URL.:http://scholar.google.ru.

4. Uadopmanronnas cucreMa — EnnHoe okHO qoctymna K HHGOPMAIMOHHBIM pecypcaM. -
URL :http://window.edu.ru.

5. ®enepanbHOE TOCYAApCTBEHHOE Or0/KeTHOE yupekaeHue «DenepaabHbIii HHCTHTYT

NPOMBIIIICHHON cOOCTBEeHHOCTHY. — Pesxkum moctyma: http://wwwl.fips.ru.
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9 MaTtepuajibHO-TEXHHYECKO€e o0ecnevyeHne TUCUUIIMHBI

MaTCpI/IaJ'IBHO-TeXHI/I‘{eCKOG obecneyeHne JUCHUITIIMHBI BKJIFOYACT:

Twum u Ha3BaHUE AYJAUTOPHUHN

OcHarieHue ayJIuTOpuu

VY4eOHblE ayAUTOPUH U IMPOBE-
JI€HUS 3aHATHH JICKIMOHHOTO THIIA
Y IPAKTUYECKUX 3aHITUI

MyibTUMEIMIHBIE CPENCTBA XPAaHEHUs, IIEpPEeIayu U NpeJi-
cTaBlieHUs yueOHOH nHpopmaIuu

YueOHast ayJuTOpHs LISl IPOBE-
JIeHHS 1a00paTOPHBIX paboT

OO6opynoBaHue AJisl TPUTOTOBJICHUS ITH(OB (OTPE3HBIE,
UM oBaTbHBIC U MOTHPOBAIBHEIE KPYTH; 000PY/I0BaHHE
JUISL TpABJICHHS IITH(OB).

Y4eOHast aymuTopus AJis IPOBE-
JIEHUs TaOOpaTOPHBIX paboT

1. MamuHbl yHMBEpCaabHbIE UCIIBITATENbHBIE HA PACTSIKE-
HUE, CKaTUE, CKPyUYUBaHHUE.

2. MepuTenbHbI HHCTPYMEHT.

3. IIpubopsl 1u1s n3MepeHus TBepAOCTH o MeToaaM bpu-
Heyurt U Poksera.

4. MukpoTBepaoMep.

Y4eOHast ayTuTopus JJIs TPOBE-
JIEHUs TaOOpaTOPHBIX paboT

1. Ileun Tepmuueckue

2. YcraHOBKa IUIa3MEHHOM 3aKalKu

3. ITpuGops! 17151 U3MEPEHUs TBEPAOCTH 110 MeToay Po-
KBeJuIa

Y4eOHast ayTuTOpus JJIs IPOBE-
JIeHUs TaOOpaTOPHBIX paboT

1. Meramnorpadguueckue mukpockonsl Heopor, METAM
32M

2. VHBepTHPOBAaHHBIN METAILTYPTUIECKUNA MHUKPOCKOII
Meiji Techno IM 7200

3. KoMmmbroTepHbIe CHCTEMBI aHAJIM3a H300paKEeHUH
SIAMS-600 u Thixomet Pro.

4. Muxkpockornsl MUM-7.

5. Konnekuuu MUKpO- 1 Makpouuin(oB yriaepoJucTbiX U
JIETUPOBAHHBIX CTAJIEH U CIUIABOB.

6. AJIBOOMBI MUKPOCTPYKTYD.

Y4eOHble ayAUTOpUH JUIsl TPYIIIO-
BBIX U MHJUBHIYaJbHBIX KOHCYJIb-
Taluh, TEKYLEro KOHTPOJISI H
IIPOMEXKYTOUHOM aTTECTALMH

Hocka, 3akoHOmaTenbHas, HOPMATHBHAs M TEXHHUYECKAs
nokymeHnTarusi, @OChI, yueOHO-MeTou4ecKasi JOKYMEeH-
TaIus

Ilomemenus uisi  CaMOCTOSITEIb-
HOU paboThl 00yUAIOIIHUXCS

[lepconanbubie KommbioTepbl ¢ maketoM MS Office, BbI-
X0710M B MIHTEpHET U ¢ JI0OCTYNOM B 3JIEKTPOHHYIO HH(OP-
MallMOHHO-00pa30BaTeIbHYIO CPEAy YHUBEPCUTETA

[Tomemmenne s XpaHeHUS W
MPOPUITAKTHIECKOTO OOCTY)KHBa-
HUS y4eOHOro 000pyA0BaHUS

Crenmnaxu Uisi XpaHEeHUs Y4eOHO-HATJSAHBIX MOCOOMMA |
yu4e0HO-METOINYECKON JOKYMEHTAINH, TPUOOPOB IS BBI-
MTOJTHEHHM ST JTAOOPATOPHBIX PadoT.

WHcTpyMeHTB A7l peMOHTa 1abopaTopHOro o0OpynoBa-
HUSA
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