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1 LHean ocBOeHMS IMCUUIIIHHBI

[enssMu ocBOEHHUsI NUCHUILIMHBI «MartepuanoBeneHue» spisercs GopMUpOBaHUE Y 00y-
YaIOIIUXCS NMPEJICTABICHUI 1 HABBIKOB 110 BEIOOPY MAaTEpUANIOB IS 3aJaHHBIX YCIOBHHA SKCILTY-
aTalK C y4eToM TpeOOBaHHUI TEXHOJIOIMYHOCTH, SKOHOMHYHOCTH, HAJIEKHOCTH, TOJIFOBEUHO-
CTH U3JeJINI 1 6e30MacCHOCTH I OKPY>KaIOLIEeH CPeIbl.

2 MecT0 AMCUMIUIMHBI B CTPYKType 00pa30BaTeIbHOW NPOrpaMMbl MOATOTOBKH
O0akxajaBpa

Hucuurnnuna b1.B.05 «MatepuanioBeienre» sBIS€TCS JUCHUIUIMHOM, BXOJSIIEH B Bapua-
THUBHYIO 4acTh O0s10ka 1 00pa3oBaTeIbHON MPOTPAMMBEI.

JucuuruiiHa u3y4yaercs Ha 3 Kypce, MOITOMY JJIsl €€ U3y4eHHs HEeOOXOJUMBI 3HAHUS,
c(hOpMUPOBAHHBIE B PE3YJAbTATe U3YUCHUS JUCHUILIUH «XuMusi», «dusnkay, «duznueckas Xu-
Mus», «Temnoduzuxay.

3HaHUA U YMEHUS O00y4arouuXxcs, NOJy4yeHHbIe TPU W3YUYEHUU JAUCLUMIUIMHBI OyAyT HEoO-
XOJUMBI UM TIpU JaJbHEHIIEM U3yYEeHUM TaKUX AMCLUMILUIMH, Kak «Meramuryprudyeckas Temo-
TEeXHHUKa», «MeTobl cclieJOBaHUI MaTepuaioB U mpoieccoBy, «Teopus o0pabOTKH METaioB
JaBieHreM», «TeXHOIOrMM MPOU3BOJACTBA COPTOBOTO IpoKaTa», « TeXHONIOrMu MpOM3BOACTBA
JUCTOBOTO Tpokartay, «Tepmudeckass oOpaboTka B MPOKATHOM MPOU3BOACTBE», «TexHomoruu
rIyookoi mepepaboTku MeTamioBy, «Koppo3us u 3ammTa MeTauioBy, «DU3n4YecKrue CBOMCTBA
METAJIJIOBY MPAKTUKHU U MOATOTOBKH BBITYCKHOM KBaNIU(PUKAIIMOHHON pabOTHI.

3 Komnerenuuu o0yyamomerocsi, ¢opMupyemMble B pe3yabTaTe OCBOCHHS
AUCUMILIMHBI M IJIAHUPYeMble pe3y/1bTaThbl 00y4eHus

B pesynbrare ocBoeHust AucuMILIMHbI «MaTepuanoBeieHue» o0yJaromuiics J0KeH 00-
Ja/aTh CIAETYIOUMMHA KOMIETEHIUSIMHU:

CTpyKTypHBIi
3JIEMEHT [Tnanupyemsble pe3yabTaThl 00ydeHHs
KOMIIETEHIINH

IIK-12 — cnoco0HOCTHIO OCYLIECTBJISITH BBIOOP MATEpPUAJTIOB JIsl M3/AeJUil Pa3IMYHOr0
HA3HAYEHHUS C YYETOM IKCILUIYaTAUMOHHBIX TPEOOBAHUI M OXPAHbI OKPY:KAIOIIEH Cpeabl

3HaTL — OCHOBHBIC OIIPCACIICHUA U TOHATUA MAaTCPUATIOBCACHUS

— OCHOBHBIE METOJbI UCCIIEIOBAHUN, UCIIOJIB3YEMBIX B MATEPUATIOBEICHUY;

— CYIIHOCTH M 3aKOHOMEPHOCTH MPOIECCOB MPH KPHUCTAIIU3ANH, Aedhopma-
1[UH, HarpeBe J1e()OpMUPOBAHHBIX METAJJIOB,;

— CYIIHOCTh M 3aKOHOMEPHOCTH (Pa30BBIX U CTPYKTYpPHBIX NPEBPALICHUN B
CIJIaBaXx MpPU TEPMHYECKOM, TEPMO-MEXAHUYECKOM U XHMHUKO-TEPMHUYECKOM
BO3/ICHCTBUSAX;

— BJMSHUE CTPYKTYPHBIX XapaKTEpPUCTHUK Ha CBOMCTBA MAaTEpPHAIOB U UX U3-
MEHEHHSI TI0]] BIUSHUEM YCJIIOBUM MPOU3BOJICTBA, 00pAOOTKH U IKCILTyaTallHH;
OCHOBHBIC THUIIBI KOHCTPYKIIMOHHBLIX W HMHCTPYMCHTAJIBHBIX MAaTCpUAJIOB JIA
W3JIeNIUN Pa3IMYHOTO HA3HAYCHMSI C YUETOM SKCIUTyaTaI[MOHHBIX TPeOOBaHUH 1
OXpaHbl OKPYXKAKOWIEH CPEIBI

YMeTh — aHaAJU3HMPOBATh JaHHBIE O CTPYKTYPE U CBOMCTBAX, TEXHOJIOIMYECKHUX MPO-
1eccax MpOM3BOJCTBA, 00pabOTKM M MOAM(UKALNN MAaTEpHAIOB M MOKPBHITUI
IPUMEHUTEIBHO K PEILIEHUIO TOCTABJIEHHBIX 33/1a4;

— BbIOMpaTh MaTepuai A U3TOTOBJICHUS AETalel U U3JeNUil IPUMEHUTEb-
HO K PELICHUIO TOCTaBJIECHHBIX 3a/1a4

— npuoOpeTaTh 3HaHMsI B 00JIaCTH MaTepUaIOBEACHHUS;

NPUMEHSTHh MaTepualoBeIUeCKe 3HaHUs B MPO(ecCHOHATBHOM 1eATENbHOCTH;
HCII0JIb30BaTh UX HA MEXJIUCUUIUIMHAPHOM YPOBHE




Bnanets

- HpO(I)CCCI/IOHaJ'IBHLIM SI3BIKOM B 00JIaCTH MaTCpHUaJIOBCACHUSA

— HPAKTUYCCKUMU HABBIKAMH HCIIOJIB30BAHUA OCHOBHBIX MCTOHNOB HCCIICHO-
BaHHs B 00J1aCTU MaTCpHaJIOBCACHUA,

— BO3MOXKHOCTBIO MEXIUCLHUIITIMHAPHOIO IPUMEHEHHUS MAaTEPUAIIOBEICHMYS;
HaBbIKAMU OLICHKH TEXHOJIOTMUYECKUX U CIIY’KEOHBIX KauecTB MaTepHaJIOB ITy-
TE€M KOMIIJIEKCHOI'O aHajau3a UX CTPYKTYPBl U CBOMCTB, a TAKXK€ PE3YyJIbTaTOB
(DU3HKO-XMMHUYECKHUX, KOPPO3HUOHHBIX U IPYIMX UCHBITAHUN




4 CTpyKTYpa ¥ coiep:KaHue JUCHUTLTHHDI

OO61mas TpyA0eMKOCTh TUCIUIUIMHBI COCTAaBIsAET 9 3aUeTHBIE eAUHUIIBI 324 akaj. yaca, B TOM YHUCIIC:

— KOHTaKTHas pabora — 23,8 akan. vaca:

—ayautopHas — 18 akaj. 4acos;
— BHeayauTopHas — 5,8 akaj. yaca,

— caMocTosTeNnbHas pabota — 282,8 aka. yaca,

— TOJArOTOBKA K dKk3aMeHy — 17,4 akaj. yaca

AynuropHas g = o’
KOHTaKkTHasi paboTa 5 § o £
(B aKaz. uacax) z R } opMa TEeKYIIETO KOHTPOJIIs E:H =
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1. BBenenue. 3 2 2 - 35,7 [[logroroBka K JEKIMOHHBIM M Jia-| 3amuTa jJabopaTopHol pa- | [IK-12-
Marepuanosenenue. Knaccuduxanus ma- OOpaTOpHBIM  3aHATUSM,  KOH- 0O0THI, 38
TepuanoB. OCHOBHBIE CBOICTBa MaTepua- TPOJBHOU paboTe. KOHTpOJIbHAs paboTa
n0B. CBsI3b MEXIY CTPYKTYpOMl U CBOWi- CamocrosiTenpHas npopaboTka
CTBAaMHU MaTepuanoB. MeTonabl HUCClen0Ba- MaTtepuana no temam: Kmaccudu-
HUS CTPYKTYPBIL. Kanus marepuanoB. OCHOBHBIC
CBOWCTBAa MarepuasioB. MeToasl
WCCJICIOBAHUS CTPYKTYPHI.
2. ATOMHO-KPUCTAJUIMYECKOE CTPOCHHUE Me-| 3 2 21 - 35,7 [[logroroBka K JIEKIIMOHHBIM M Jia-| 3amuTa jJabopaTopHou pa- | [IK-12-
TaJIOB. OOpaTOpHBIM  3aHATHAM,  KOH- 00THI, 3)6
OcHOBHBIE TUMNBI CBsi3el. Buabl kpucrai- TPOJILHOH paboTe. KOHTpOJIbHAas paboTa
noB. Kpucrammmueckas pemerka. Ilomu- CamMocTosTenpHas npopadoTKa
Mopduzm. Anmzorpomnus. [edekts Kpu- MaTepuana mo temam: OCHOBHBIE
CTaJUIMYECKOTO  CTPOCHHUS.  MexaHH3Mbl TUNBI CBSI3€M. BUIbl KpHCTAILIOB.
nuddy3umn. Kpucrannuueckass pemetka. Ilo-
mumopduzm. Anuzorpornus. [le-
(beKThl KPUCTAIIIMYECKOI0 CTpoe-
Husi. MexanusMmel nuddysun.
3. Kpucramnmmsanus pacruiaBoB Tepmoau-| 3 2 21 - 34,7 [lomroroBka K JIEKIIMOHHBIM M Jia-| 3amuTa JabopaTopHoii pa- | [1K-12-
HAMUYECKOE YCJIOBUS  KPHUCTAJUTM3AIUH. OOpaToOpHBIM  3aHATHUAM,  KOH- 0O0THI, 3)8
MexaHu3M  KpUCTaJUIM3AIlMd  METaJUIOB. TPOJILHOM paboTe. KOHTpPOJIbHAs paboTa




AyauTopHas
KOHTaKTHasi pabora
(B akaz. yacax)

®dopma TeKyIero KOHTPOJIs

1
s 8 T H
E = E: = Ef
Pasxen/ rema é 5 5 Bun camocrosTeIbHOU YCIIEBaEMOCTH U gz =
. =
JUCIUTLIAHBI < - ol row| &S paboTsI MIPOMEXKYTOUHOM aTTeCTa- &E D)
= g- E = E 8 s jR8%0%0 (& § ;
= = O~ =
> O x| 2 & 8 S
z S 3| 23| 2o S
= = O Y N
CaMonpou3BoibHAsE W HECAMOIPOU3BOJIb- CamMocTosTenpHas npopaboTka
Has KpucTamu3anus. MoaupuimpoBaHue. Marepuaia rno temam: Kpucramim-
HennputHas kpuctaiuzanus. CrpoeHue 3a1Ms paciuiaBoB. YHpyras W Imia-
ciutka. Jlepopmanus meramioB. MexaHu- ctuueckas aedopmanus. Mexa-
YeCKUe CBOWCTBA. HuU3M nedopmanuu. HW3meHnenue
Ynopyras wu 1utactudeckas jaedopmarms. CTPYKTYpPbl M CBOWCTB TMOJUKPHU-
Mexanusm  gedpopmaruun.  V3meHeHue CTAJNTMYECKOr0 MeTajlla Tpu Jie-
CTPYKTYpPhl U CBOWCTB MOJMKPUCTAIINYE- dbopmaruu. V3MeHEHHE CTPYKTY-
cKoro Meramia npu aedopmanuu. M3mene- pBl UM CBOWCTB NIpU Harpese je-
HUE€ CTPYKTYPBI U CBOMCTB IpHU HarpeBe je- ¢dopmupoBanHoro wmetamita. He-
dbopMupoBaHHoro Meramia. HcoeltaHus MBITAHUS. MEXaHUYECKUX CBOMCTB.
MEXAHUYECKUX CBOMCTB.
4. JlmarpaMMbl COCTOSIHHS, THITBI CTPYKTYp| 3 2 2 - 34,7 [[loxroroBka K JEKIMOHHBIM W Jia-| 3amuTa JabopaTopHou pa- | [1K-12-
MaTepuasos. OOpaTOpHBIM  3aHATHUSM,  KOH- 0O0THI, 38
OcHOBHBIC TIOHSITUSI TEOPUU CIUIABOB. Jlna- TPOJILHOM paboTe. KOHTpPOJIbHAs paboTa
rpamMMbl JIBOMHBIX cucteM. JKenezoyriepo- CamocrosiTenbHas npopadoTKa

JUCTBIE CILIABHI.

@opMUpOBaHUE CTPYKTYPHI CTAJIEH U YyTy-
HOB B PaBHOBECHOM cocTosiHuU. Knaccudu-
Kallys, MapKUpOBKA, CBOMCTBA U NpUMEHE-
HUE JICTUPOBAHHBIX CTAJIEH.

@opMHUpPOBAaHUE HEPABHOBECHBIX CTPYKTYD.
da30BbIC MPEBPALLEHUS B IKEIE30yIIIEpO-
JUCTBIX CIIaBax IIPYM HArpeBe U OXJIAXke-
HUMU.

Konctpykumonneie cramu. HMHCTpyMeH-
TaJbHbIE CTANU U cIiaBbl. CTaau U CIUIaBbI
C 0COOBIMH (DM3HYSCKUMH M XUMHYCCKHUMH

MaTepuaia 1o temam: Jluarpammsl
COCTOSIHUS, THUIIBI CTPYKTYp Marte-
puanoB. OCHOBHBIE IIOHATHS TEO-
puu cIaBoB. J[uarpammel JBOM-
HeIX cucrem. JKenesoyriaeponu-
CThIE CIUIABBI.

Knaccudukanus, MapKUpPOBKa,
CBOMCTBA U IPUMEHEHUE JIETUPO-
BAaHHBIX CTAJICH.
dopMmupoBaHue
CTPYKTYP.
@a30BbIE NPEBPALICHUS B JKEIE30-

HCPAaBHOBCCHBIX




AyauTopHas
KOHTaKTHasi pabora
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CBOWCTBaMH yIJIEPOJUCTBIX  CIUIaBaX  IIpH
HarpeBe U OXJIAXKICHUH.
[ToaroToBka K JIEKLIMOHHBIM U Ja-
OOpaTOpHBIM  3aHATHAM,  KOH-
TPOJILHOH pabdoTe.
5. MapkupoBka, CBOWCTBa M NpUMEHEHHe| 3 - - 2 142 |CamocrosiTenbHast npopabotka|  KontpoabHas pabota 1IK-12-
CIJIAaBOB IIBETHBIX METAJIOB MaTepuaia 1mo TemaM: MapKupoB- 3y
ANIOMMHUR UM €ro crjiaBbl. MeJHble cIula- Ka, CBOICTBa M NPUMEHEHHE CIIjIa-
Bbl. CIUTaBBI TUTaHA. BOB IIBETHBIX METAIIIIOB
Hewmerannuueckue MaTepHaibl. ANOMUHUR U ero cruiaBel. Men-
Hble cTuiaBbl. CIUIaBBI TUTAHA.
Hemerannuueckue MaTepHaibl.
[loaroToBKka K KOHTPOJIBHOUW pado-
T€.
HToro mo mucuuIInHe 3 8 84| 2 282,8 |[lonroroBka k sk3ameny — 17,4 IK3aMeH NK-12-
yac. 3yB




5 ObOpa3oBaTtebHbIe 1 HHGOPMANMOHHBIC TEXHOJIOTHHU

B mporiecce mpernonaBaHusi AUCIUIUIMHBL «MaTepralioBeIeHUe» TPUMEHSFOTCS TPaInId-
OHHAsl U1 MOJ1yJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOT HH.

Jleknuu poOXOAST KaK B TPAAMIIMOHHON (GopMme, Tak U B (popMe JIEKITUi-KOHCYIbTaIUH,
I7ie TEOPETUUECKUI MaTepual 3apaHee BBIAAETCS CTYAEHTAaM JJIsi CAMOCTOSTENILHOIO U3y4YeHus,
JUTS TIOATOTOBKH BOIIPOCOB JIGKTOPY, TaKMM O0pa3oM, JIGKIHS MPOXOIHUT IO THITY BOTIPOCHI-
OTBETHI-IUCKYyCCHA. JIEKIIMM YUTAIOTCA C MCIOJIB30BAHUEM MYJIBTUMEIUHHOIO 000pYyJOBaHUS,
MIPE3EHTALMOHHBIX MAaTEPUAIOB.

JIeKIIMOHHBIN MaTepual 3aKkpervisieTcs B XoJie 1abopaTOpHBIX padoT, HA KOTOPBIX BBHIMOJI-
HSIOTCS TPYIIIOBBIE WM MHMBUAYaJIbHBIE 3a/laHUs 110 IpoiineHHol Teme. [Ipu nposenenun na-
OOpaTOPHBIX 3aHATHIA UCIOIB3YETCS] METO/I KOHTEKCTHOTO 00y4YeHHs, KOTOPBIil MO3BOJISIET YCBO-
UTh MaTepUaJl yTeM BBISIBICHUS CBsI3el MEKAY KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHHUEM.

[Tpu BBIMOIHEHNHU Ta00PATOPHBIX PaOdOT UCHOIB3YETCS] TEXHOJIOTUSI KOJUIEKTUBHOTO B3au-
MOJIEHCTBHS. 3aHATHS MIPOBOJATCS B BUJE J1a0OPATOPHOrO aHAJIM3a M HKCIEPUMEHTA, NIPH ITOM
CTYAEHTHI pabOTal0T COBMECTHO C MOCJIEAYIOUIMM T'PYIIIOBBIM aHAIW30M TOJTYYEHHBIX Pe3ylib-
TaToB. Hampumep, CTpyKTypy CIUIaBOB ONpeAessieT KaXIblid CTYACHT NMPH MU3yYEHHM 3KCIIEepu-
MEHTaJIbHBIX 00PA3IOB, a aHAIN3 MOJYYEHHBIX PE3YyJIbTATOB MO €IMHUYHBIM TTOKA3aTeNsIM, BbI-
HIOJTHEHHBIX OTAEIbHBIMU CTYAECHTAMH, IPOBOJUTCS IPYNIIOBBIM METOAOM.

B yuebGHOM mporecce HCIONB3YIOTCS aKTUBHBIE W MHTEPAKTUBHBIE (POPMBI MPOBEICHHUS
3aHATUHN (KOMITBIOTEPHBIE CUMYJISILIMU, Pa300p KOHKPETHBIX CUTYalllii) B COUETAHUU C BHEAyu-
TOpPHON paboToil ¢ 1enbl0 (GOPMHUPOBAHUS U Pa3BUTHI NMPOQPECCHOHATBHBIX HABBIKOB 00yYaro-
IIHAXCSL.

CamocrosiTenbHas paboTa 00y4aromuXcs CTUMYIHPYET K CaMOCTOSITEIbHON MpopaboTke
TEM, BBINOJIHEHUSI WHAMBUYAIbHBIX 3a/1aHUl, B Mpolecce MOATOTOBKU K JIAOOpaTOpHBIM pabo-
TaM, KOHTPOJIBHBIM paboTaM U UTOTOBOW aTTECTAIIHH.

6 YueOHO-MeTOqHYECKOe O0ecliedeHre CaMOCTOSTEIbHOI PadoThl 00y4aK0IIMXCS

[lo nucummivae «MaTepualioBeIeHUE» MPEIyCMOTPEHA ayIUTOpPHAs W BHEAyIUTOpHAas
caMoCTOsITeNbHAs paboTa 00yJaroIInXCsl.

6.1 AyauTopHasi caMocTosiTeIbHasi padoTa 00yJalomMXCs MPEANoIaraeT BHIIOJTHEHUE
KOHTPOJIbHBIX padoT.

Hepe'{em, BOIIPOCOB JIfl ITOATOTOBKH K KOHTPOJIBHBIM ayJIUTOPHBIM paﬁoTaM o Te-
MaM JUCHHUIIJIMHBI

Tema 1. CTpoeHnue n cBoiicTBa MaTepuaoB. MeToabl HCCIeI0BAHMS

1. Yro uzywaer MmaTepuanoBeacHue?

2. IlpuBeaute mpuMepsl BIUSHUS CTPYKTYPhI Ha CBOICTBa MaTepHala.

3. Ha3zoBuTe BUIBI CBOWCTB MaTEPUAJIOB.

4. Kakue cBoiicTBa Ha3bBatOT uzndeckumu? [IpuBeuTe mpruMepsl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MeXaHWYeCKHMMH? Ha30BHTE OCHOBHBIE MEXaHHUYECKUE
CBOMCTBA.

6. Kakue cBoiicTBa Ha3bIBatOT XUMHYECKUMU? UTO TaKOE XMMHUYECKast aKTUBHOCTh M XH-
MHYECKasi CTOMKOCTh?

7. Kaxkue cBOHCTBa Ha3bIBAIOT TeXHOMOrHYeckuMu? [lepeuncinre n3BECTHHIE BaM.

8. Uto xapakTepu3yroT JuTeiHbIe cBoMicTBa? Ha30BUTE OCHOBHBIC U3 HUX.

9. Kakue cBoiicTBa XapaKTepU3YIOT HMOHATHS: 00pabaThIBAEMOCTh JIaBICHUEM, 00paba-
THIBAEMOCTh PE3aHHEM, CBAPUBAEMOCTh?

10. HazoBute OCHOBHBIE IPYNIIBI MATEPHUAJIOB U IalTe UM KPATKYIO XapaKTEPUCTUKY

11. Ha xakue Kjacchl ¥ MO KaKUM MPU3HAKAM JEJIST METaJIbI?



12.
13.

JOB.

14.
15.
16.
17.
18.
19.
20.
21.
22.

Kaxkue meTamisl Ha3pIBalOT YCPHBIC METAaJIJIBI?
Kakme meramisl OTHOCAT K HBCTHI)IM? HazoBuTe OCHOBHBIC Tpynnbl OBETHBIX MCTAJI-

B dyem npeumyniecTBa 4epHBIX METAIIIIOB?

KaxoBbI 1OCTOMHCTBA LIBETHBIX METAJIIIOB?

KakoBbI 10CTOMHCTBAa HEMETAJUIMYECKUX MaTepranoB? I 1e uX NpUMEHSIOT?

Kaxue marepuainsl Ha3piBatoT miactMaccaMu? Kak oHu noapasaenstorcs?

Uto Takoe KOMIO3UTHBIE MaTepuaibl? KakoBbl MX MperuMyIiecTBa?

J1jis 9eTo HeoOXOAMMO UCCIIEAOBATh CTPYKTYPY MaTepHaOB?

Kak nmoapasnensercs cTpykTypa B 3aBUCHMOCTH OT pa3Mepa €€ 3J€MEHTOB?

Uro Ha3bpIBalOT TOHKOH cTpykTypoi? Kak oHa nzyuaercs?

Uto Ha3bpIBalOT MUKPOCTPpYKTYpoi? Kak ona uzydaercs? [laiite xapakTepUCTUKY MHK-

POCKOMTUYECKOMY METOJY UCCIIEIOBAHUS METAJLIOB.

23.

Uto Ha3zbBalOT MakpocTpykTypoil? Kak onHa m3ydaercs? OxapakTepu3yuTe Makpo-

CKOIIMYCCKHUE METOJAbI aHAJINU3a MCTAJIJIOB.

24,

JlaiiTe xapaKTepUCTHKY 3JIEKTPOHHO-MUKPOCKOIMYECKUM METOJaM HCCIeA0BaHUS

MCETAJIII0B.

25.

wnh e

4.

Jaiite xapakTepucTUKy TUGPAKIIMOHHBIM METOAaM HCCIIEI0BaHUS METAIITIOB.
TeMma 2. ATOMHO-KPHCTA/UIHYECKOE CTPOEHHE METAJJIOB

UeM 0TIIMYAIOTCS KPUCTAJUTMYECKUE Tella OT aMOPHBIX Ten?

Kaxue marepuanbl Ha3bIBalOT KPUCTAININYECKUMU?

Kaxue marepuanbl Ha3pIBalOT aMOPPHBIMU?

Yem 00bACHAETCS 3aKOHOMEPHOE YIOPSIIOYEHHOE PACIIONIOKEHNE aTOMOB B KpUCTaJl-

JIUYECKON perieTke?

5.
6.
TaJIOB?
7.
8.
9.

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

Kaxkue Turibl cBsI3M CyIIeCTBYIOT?
Ha3zoBure OCHOBHBIE CBOWCTBa METAIOB. UeM OOBSCHSIOTCS 0COOBIC CBOWMCTBA Me-

UTO Ha3bIBAIOT KPUCTATUIMUECKOU PEIIETKOM?

Uto Ha3bIBAIOT 1aJIbHUM MOPSIIKOM B MaTepuaie?

Uro Takoe snemeHTapHas sueiika? Kakumu napamerpamMu oHa ONUCHIBAETCA?
Kaxue Tumpl kpuctamindecKkux peleTok BaM U3BecTHbI? OXxapakTepu3yiure ux.
Yo Ha3bIBalOT KOOPANHALMOHHBIM YUCIOM?

[ToueMy KpucTaNIMYECKUE PEIIETKH METAJUIOB HA3bIBAIOT IJIOTHOYNAKOBAHHBIMU?
B uem cymnocTs nomumopdusma? Yto Takoe noauMopdHoe npeBparieHue?

Urto Takoe annzorponusi? KakoBa mpuurHa aHU30TPOTTUH?

IloueMy MOHOKpPHCTAILIBI SIBJIAIOTCS AHU30TPOIIHBIMM MaTepHragaMu’?

[Touemy nonukpUcTaNINYECKUE MaTEPUAIIbI SBJISIOTCS KBA3UU30TPOITHBIMU?
[Touemy amopHBIe Tena ABISIOTCS UCTHHHO W30TPOITHBIMU?

Urto Ha3pBatOT AeeKTaMU KPUCTAIUTMYECKOTO CTPOCHUS ?

Kak kmaccuguuupyroT HECOBEPILIEHCTBA KPUCTATUIMYECKOTO CTPOCHHS?
Oxapakrepusyiite ToueuHble 1e()eKThl KPUCTAUIMYECKOTO CTPOCHHUS.

Kakyto posb urparot ToueuHsie 1e()eKThl B KpUCTAJUIMYECKUX MaTepuaiax?
Kakne HecoBepnieHCTBa KPUCTAJUIMYECKOIO CTPOCHHMS HA3bIBAIOT JIMHEHHBIMU U I10-

yemy? Kakue ObIBaIOT 1ucnokanuu?

23.
24,
25.

1.

KakoBa posib quciiokanuii B Kpucrauiax?
UYro HaA3BIBAIOT IPAaHUIIAMHU 3€PEH, TPAHULIAMH CyO3epeH?
Kakyro ponb urparoT rpaHuilbl 3€peH B KpucTaiiax?

Tema 3. Kpucramnusanus pacnjaBoB

OOBsicHUTE IMPUHOUIIHAIIBHOC OTJIMYUEC KPHUBBIX OXJTAXIACHHUA IIPpHU 3aTBEPACBAHHUU
10



KPUCTAJUIMYECKUX U aMOP(HBIX MaTEPHAJIOB.

2.  KaxoB ¢usngecknii cMbICT Temmeparypsl To?

3. Tlouemy s Havana KpHCTAIM3alMM HEOOXOAMMO IMEPEOXJIAXKACHUE KUIKOTO Me-
TaJljla HUXKe TeMIIepaTypbl paBHOBECHS?

4.  Kakoii npouecc Ha3pIBalOT NepeoxyaxaeHnemM? UTo Ha3bIBAIOT CTENEHBIO Mepeoxiia-
JKIeHNS?

5. KaxoB MexaHu3M KpHCTaLIH3au?

6. Kak npoucxoauT pocT KpuctamioB?

7. YeM 3aBepuiaercs MpoLEcC KpUcTauIU3auun?

8.  Kak BiusieT ckopocTh OXJIaXIEHHsI IPU KPUCTAIUTU3ALUK Ha CTEIEHb IepeoxiIax/ie-
HUs?

9. Kaxkumu daxtopaMu onpenessercs BO3MOXKHasi CTENEHb NEePeoXJIaXIEeHUs KUIAKOTO
MeTaJlla HUKE TEMITEPaTyphl KpUCTAIUTM3AIMN ?

10. Kak MOXHO moy4uTh aMop(HBINA MeTaI?

11. Yt0 MOXET NOCIYKUTh 3apOABILIEM IIPU HECAMOIIPOU3BOJIBHON KpUCTAIIIN3aLUN?

12. Tlowyemy mpu OY€Hb MaJOW M OYCHH OOJIBIIION CTETICHH MEPEOXTAKICHUS KPUCTAILTH-
3anMs noaaBisercs?

13. Yro Ha3biBaroT obnacTAMu OnvkHEro nopsiaka? Kakyro posib OHU MIparoT IpU KpH-
cTayu3auun’?

14. Kak npoucxoauT roMoreHHoe 3apoxjaeHue? UTo MOKET CIIy>KUTh 3apOJbILIeM MpU
CaMOIPOU3BOJIBHOM KpHUCTaIN3alun?

15. Kakoii 3apoapii Ha3bIBatoT KpuTHueckum? Kak MeHseTcss ero pasmep ¢ yBeJIUYEeHU-
€M CTETIeHU NePEeOoXIIaxKIeHUs?

16. Ha3zoBure mapameTpsl KpUCTaIIH3ALHH.

17. Kak BiusieT cTeneHb nepeoxaaKAeHUsI Ha YUCIIO0 IIEHTPOB KPUCTAIUTA3AIUN U JTUHEH-
HYIO CKOPOCTb POCTa 3apOJIbILICH.

18. Yem xapaxTepusyeTcs rereporeHHoe 3apoxaenue? [louemy oHO sHepreTHyecKu 00-
jiee BBIFOJTHO, YEM TOMOT'€HHOE?

19. Kakyto posib UTparoT MPUMECH NP KPUCTATUTU3ALIUH?

20. Yro Ha3bIBalOT MOAUDUIMPOBAHUEM NPU KPUCTAIUIM3ALUN?

21. Kaxkue Mepbl MOXHO TIPEUIOKUTH ISl TOTO, YTOOBI 00ECIICYHTH TOTyYCHHE MEITKOTO
3epHa MpHU KpUCTaUIU3auK?

22. Kakoli KpUCTaUT Ha3bIBAlOT ACHAPUTHBIM? [louemy mpu 3aTBep/eBaHUU MeTallIa
KpPHUCTAJUIBI PacTyT B BUJIE ACHIPUTOB?

23. Kaxkue xpucramiueckre 30HbI MOTYT (POPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha MOBEPXHOCTH CIHMTKa 0Opa3yercss 30Ha MEJIKHX PaBHOOCHBIX KpUCTAal-
n0B?

25. Uro Ha3bIBAIOT CTOJIOYATHIMHU KPUCTAIUIAMU?

26. 3adeM MPOBOMST OTEPAIHIO MOJCTYKUBAHUS TIPH MTOTYYCHHH OTIHBOK?

27. Tlouemy matepuan (GopMbl (M3JI0KHUIIBI) BIUSET Ha BEIMYMHY 3€pHa 3aKpHCTaJIU-
30BaBIIErOCs MeTaya?

28. Uro Ha3zbIBaOT ycankoil? UTo Ha3bIBalOT ycano4HOM pakoBuHOi? [louemy ona obpa-

3yercs?

29. UTto Ha3bIBAIOT IUJIOCKOCTSIMHU CKOJIbXeHUsA? YTo Takoe TriaBHbIE IJIOCKOCTH
CKOJIbXKEHUs?

30. KakoB MexaHu3M I1acTudeckoit aedopmarum?

31. B dem paznuuue MeXIy CKOJBKEHUEM U JIBOMHUKOBAHUEM IPU IIACTUYECKOM
nedopmanun’?

32. KakoBa mpuunHa MeXaHMYECKOTo Hakjena?

33. Kax rioTHOCTB 1McIOKaIMil BIUsSET Ha IPOYHOCTHBIE CBOMCTBA?

34. Kaxk MeHsroTCSl CBOMCTBA MeTaJlIa MPY XOJIO0IHOM TuTacTHIeckon nedopmanun?

35. Kak n3meHsieTcst crpoeHne MeTajuia pH 1IacTu4eckoi nedopmanun’?

36. Yro Takoe TekcTypa nedopmanyu?
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37. Uto Ha3bIBAIOT BO3BPATOM IPH HArpeBe XOJI0HOAe(OPMHUPOBAHHOTO MeTasIa?

38. UTo HaA3BIBAIOT MOJUTOHU3AIMEN MPU HArpeBe XOJOIHOAEHOPMHPOBAHHOTO MeE-
Tajuia?

39. UTto Takoe 3apobIIIN PEKPUCTATUTH3AIIAN?

40. Uro Takoe TemmnepaTypa peKpUCTaUIN3aLuu?

41. Kaxue n3meHenust CTpyKTypsl, HaOII0JaeMON B ONTHYECKHI MUKPOCKOII, TIPOUC-
XOIAT TPU NEPBUYHOM peKpUCTAIUIM3ALINHN?

42. KakoBa Temrieparypa peKpucTalIn3alid YACTHIX METAJIJIOB?

43. B yem pazHuna Mexny NepBUYHON U BTOPUYHOM pEeKpUCTAIIN3aLNAN?

44, B ueM oTiimumne cobupatenbHON M BTOPUYHON PeKPUCTAITU3AIIIH ?

45. Kak MeHs0TCS CBOMCTBA XO0JI0IHOIE(OPMHUPOBAHHOTO METaJJIa MPH peKpHCTa-
JIU3aIuu’?

46. KaxoBa posb pekpucTaiin3aliMOHHOTO OTKUra?

47. B ueMm paznuumne Mex Iy XOJ0IHON U TOpsYeH TuTacTHIecKon nedopmanusamu?

Tema 4. da3oBble M CTPYKTYPHbIE NMpeBPallleHUs] B IBYXKOMIIOHEHTHBIX MeTaJlJIu4 e-
CKHMX CHCTeMax

ouakrwhE

o N

10.

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.

23.
24,

25.
26.
27.

28.

Uro Takoe KOMIOHEHT, (haza, CIIaB, CUCTEMA CIIaBOB?

Chopmynupyiite nmpasuiio I'n66ca. [Ipuenure npuMepsl €ro UCHOIb30BaAHUS.

JaiiTe onpenenenne NOHIATHIO Juarpamma coctostHusl. Kakoe cocTosiHue oHa oTpaxaer?
Tunsl ¢pa3 B METANIMYECKUX CUCTEMAX.

ChopmynupyiiTe mpaBuiio peryara (0Tpe3koB). JlJis 4ero oHO UCTIOIb3yeTcs?
CxemMaTH4HO M300pa3uTh OCHOBHBIE (ha30BBIC JHUArpPaMMBbl JBOMHBIX CHUCTEM M JaTh HX
XapaKTEPUCTHUKY.

JlaTb xapakTepucTuKy (a3 u 0e3BapuaHTHBIX MPEBPAIICHUN CHCTEMBI.

CxemMaTH4HO M300pa3uTh KPUBYIO OXJIAXK/IEHHUS JIF0O0T0 CIUIaBa CUCTEMBI.

CxemMaTH4HO U300pa3uTh CTPYKTYPY JIF0OOTO CIijlaBa CUCTEMBI ITPU KOMHATHOM TemIiepa-
Type.

Paccuntath OTHOCHTENBHOE KOMUYECTBO CTPYKTYPHBIX COCTABIISIONIMX B CIUIABE U CXeE-
MaTHUYHO U300pa3uTh €ro CTPYKTYPY MNpU KOMHATHOW TeMIepaType.

JlaiiTe xapaKTepuCTUKy KOMIIOHEHTOB cucTemsl Fe-C.

Maiite xapakTepucTuky eppura.

JlaiiTe xapaKTepUCTHKY ayCTEHHUTA.

Uro Takoe rpadut?

UTto Takoe eMEHTUT?

Kaxkoe npeBpamenue npoucxonut Ha muann ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?
HazoBuTe nuHMIO, IO KOTOPO# BBIAENSETCS MEPBUYHBINA [IEMEHTUT, BTOPUYHBIN [IEMEH-
TUT, TPETHYHBIA IEMEHTHUT, PEPPHUT U3 ayCTCHHTA.

Ha3oBuTte n1MHHUIO NEPUTEKTUYECKOT O, IBTEKTUUECKOT0, IBTEKTOUIHOTO MPEBPAILICHUN.
HazoBute nuann nonumMopHBIX IPEeBPAIICHHIA.

HazoBuTe KpUTHUYECKHE TOYKH CTAIIH.

Kaxoit ¢pepput Ha3bIBaIOT NEPECHIICHHBIM U IIOYEMY?

OOBscCHUTE CTPYKTYpPY TEXHHYECKOTO JK€Jie3a, JAOIBTEKTOMJIHOM, SBTEKTOUIHOM, 3a3B-
TEKTOUIHOM CTaJIH.

Omnumre oOpa3oBanue nenedypura. Kakoit negeGyput Ha3pIBatOT MpEeBPALICHHBIM?
OO0bsicHUTE CTPYKTYpy O€NOro J03BTEKTUYECKOTO, IBTEKTUYECKOT0, 3aIBTEKTUUYECKOIO
YYT'YHOB.

[Touemy Genblii YYyTyH HE UCTIOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepua?

Onuire 00pa3oBaHue ayCTEHUTO-TPA(GUTOBOI KOJOHUH B CEPHIX UyT'yHAX.

Kakue criaBel UMEIOT CTPYKTYpY, cocTosllyto u3 (eppura u nepnura? Kakue pazHo-
BUTHOCTH TaKUX CTPYKTYP BHI 3HAETE?

Kakwue crimaBbl UMEIOT CTPYKTYpPY, COCTOSIIYIO U3 nepiuta? Pa3HOBUHOCTH NEpIUTA.
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29.
30.

31.
32.

33.
34.

35.

36.
37.

38.
39.
40.
41.
42.

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

ol.
52.
53.
54,
55.

56.
S7.

58.
59.
60.
61.
62.

63.
64.

65.

66.

B kakux criaBax B CTpYKType HaOJII01aeTCs BTOPUYHBINA [IEMEHTUT?

Kaxkue craBel IMEIOT CTPYKTYpY, cocTosiiyto u3 deppura u nementura? Kakue pasno-
BUJHOCTHU TaKUX CTPYKTYP BbI 3HaeTe?

Kakue cTpyKTypbl Ha3bIBalOT BUAMAHIITETTOBBIMU?

Kakue criaBel UMEIOT CTPYKTYPY, COCTOSIYI0 U3 deppura U rpadputa? PazHOBUIHOCTH
TaKUX CTPYKTyp?

Kakast popma rpadura B MeHbIIEH CTENIEHH 0CIa0IseT METAITMYECKYIO OCHOBY UyryHa?
Kakue criaBbl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepiauTa U rpadura? PasHOBHIHOCTH
TaKUX CTPYKTYp?

Kaxkoit crutaB Ha3bIBalOT CEpbIM YYyr'yHOM Ha (eppuTo-nepiauTHord ocHoBe? Kak B HeM
IPOUCXOAUT IBTEKTOMIHOE MpeBpalleHue?

VYKaxkute CTpyKTypHBIN IPU3HAK CTaU, OEJI0ro 4YyryHa, Ceporo 4yyryHa.

[lo xakuM npU3HAKAM KJIAaCCU(PULIUPYIOT CEpbIe YyT'yHBI.

MapkupoBKa ¥ MPUMEHEHHE Ceporo (JIMTEHHOT0) YyTryHa.

MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOTO YYTr'yHa.

MapkupoBKa ¥ IpUMEHEHHE KOBKOT'O UyT'yHa.

Kakoii uyryH Ha3piBatoT aHTU()PUKIMOHHBIM? KakoBbI ero cBoiicTBa?

Kakoit uyryH Ha3piBatoT orOeneHHbIM? KakoBbl yciioBHsl ()OpMUPOBAHUS €T0 CTPYKTY-
pb1?

Binsaue yriiepoaa v MOCTOSTHHBIX ITPUMECE Ha CBOMCTBA CTAJIN.

[To xakuMm mpHU3HAKaM KIaCCUPUIUPYIOT CTATTU?

MapkupoBKa U IPUMEHEHHUE YTIEPOANUCTON CTaal OOBIKHOBEHHOI'O KayeCTBa.
MapkupoBKa U IPUMEHEHNE KaueCTBEHHOM KOHCTPYKIIMOHHOM YTIepoIuCTON CTaH.
MapkupoBKa U IPUMEHEHNE UHCTPYMEHTAIBHOM yriIepoJucTOil cTalu.

MapkupoBKa ¥ IPUMEHEHHE CTaNIN I (PACOHHOTO JIUTHS.

MapkupoBKa 1 IPUMEHEHHE aBTOMATHON CTaJIH.

Pactm¢pyiite u naiite xapakrepucTHKy ciutaBy cieaytomux mapok: Ct Okm, Cr 3cm, Cr
Smc, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, V12, CUH 10, CY25, CY 30, BU 40, BY 60,
KY 35-12, KY 60-3.

Kak mpoucxonuT npeBpalieHus nepiuTa B ayCTeHUT?

Uro takoe (a3oBasi nepeKpUCTAIITH3AINA?

Yro Takoe HacieACTBEHHOE 3epHO? JlelicTBUTENbHOE 3€pHO?

Kax Bnusiet poct 3epHa Ha CBOMCTBa CTaIu?

Yro co0oil mpencTaBisieT AuarpaMmMa HM30TEpPMHUYECKOTO pacraja MepeoXJIakIeHHOTO
aycreHuTa? Kakyro 3aBUCHMOCTb OHa IOKa3bIBAET?

Kaxkoii aycTeHUT Ha3bIBaIOT MEPEOXIIAKICHHBIM?

Kax mensieTcs ycToH4MBOCTh NEPEOXIIAXKIEHHOTO ayCTEHUTA NPU MOHWKEHUHN TeMIIepa-
TYypBbI IPEBpALCHNs?

OT 4ero 3aBUCUT XapakTep CTPYKTYphl MPU U30TEPMHUUECKOM IpPEBpAIllEHUN Mepeoxia-
KJIEHHOTO ayCTEHUTA?

HazoBute TemnepaTypHbie 007aCTH PEBPALLIEHUS IEPEOXIIaKIEHHOTO ayCTEHUTA.

IIpu xakoMm npeBpaleHnu ectb 1 Juddy3us xkenesa, u Auddysus yraepona?

[Ipu xakom npeBpallleHnu NoaBIeHa TOJIbKO AU Qy3us xene3a’?

IIpu xakoM npeBpalieHuy nojasieHa quddysus xenesza u yraepoaa? Kakoe npespaiie-
HUH siBrsgeTcs 0e31udHy3nOHHBIM?

KakoB MexaHU3M NEPIUTHOTO NPEBPALLEHUS ?

Uro npencraBisieT co00i MpOoAYyKTH AU(PHY3HOHHOTO NMPEBpALCHHs] ayCTEHUTa B yriie-
poxucToi ctanu? YTo Takoe MEXIUIACTUHOYHOE PacCTOsIHUE?

Uro 0611ero UMEIOT CTPYKTYpPbI MEPIUT, COPOUT U TPOOCTUT? UTO MX OTIMYAET IPYT OT

apyra?
KakoB MexaHn3M 1 0COOEHHOCTH MapTEHCUTHOTO MTPEBpaICHUS ?
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67.

68.
69.
70.
71.
72.
73.
74.

75.
76.
77.
78.

Uro mpencTaBisieT coOoi NMpoAyKThl 0e31uddy3MOHHOTO MPEBpAIIEHUs] ayCTEHUTa B yT-
JEepOAUCTOM cTanu?

Uro npencTaBiseT co00i MAPTEHCUT B YIIIEPOJUCTOM cTain?

YUTo Ha3bIBAIOT KPUTUYECKON CKOPOCTHIO 3aKaJIKH?

Kax coneprkanue yriepoja BIMsET Ha CBOWCTBA CTAJIA IIPH 3aKaJIKE HA MAPTEHCUT?
Kakoii aycTeHUT Ha3bIBalOT OCTATOYHBIM?

Kaxoe 13 npeBpaiieHnii Ha3pIBatOT MPOMEKYTOUHBIM ?

KakoB MexaHu3M OCHHUTHOTO MPEBpaICHUs ?

Kakwue cTpykTypsl 00pa3yroTcs npu OeHUTHOM mpeBpaiieHun? Yem oHU pa3nndaroTcs?
KaxoBsl ux cBorictea?

Kax nerupyromine 31eMeHThI BIUSAIOT HAa YyCTOMUNBOCTD NEPEOXIAKIECHHOIO ayCTEHUTA?
Urto co6oif npeAcTaBiIs0T TEPMOKUHETHUECKHUE TUArPaMMBI.

Kax M0HO HCII0/1b30BaTh AMarpaMmsl pacnaja NepeoxXIakJeHHOrO ayCTeHNuTa?

Tema 5. Mapmlpomca, CBOiicTBa U INPUMEHCHHE CILVIABOB IBETHLIX METAJLJIOB. Heme-
TAJTJINICCKHEC MaTepHuaJIbl

1.

Hw

No o

6

OcHOBHBIE CIIIaBBl HA OCHOBE MeJH (OpOH3HI U JIATYHHU), UX MapKUPOBKA U MPHUMEHE-
HUE.

OCHOBHBIE CIUIaBBI HA OCHOBE IIOMUHUS (AepopMUpyeMble, TEPMHUECKH HEYITPOUHSI-
eMbI€ U YIIPOYHsSIEMbIE), UX MAPKHUPOBKA U MPUMEHEHHUE.

CBolicTBa U IPUMEHEHHE CIIJIABOB HA OCHOBE TUTAHA.

Kakue cruiaBbl Ha3biBatoT 6ab0uTamu? KakoBbl mpuHIUIBE UX co3naHus. [IpuBenute
IIPUMEpPHI TAKHUX CILIABOB.

Kakune Matepuasnsl Ha3pIBalOT NOPOIIKOBbIE MaTepHaibl? Kak ux nomyyaror ?
Knaccudukanus, cBoiicTBa M MprMEHEHNE KOMIIO3UIIMOHHBIX MaTEPUAIIOB.
Knaccudukanus, cBoiicTBa U MPUMEHEHHE OCHOBHBIX TPYII HEMETANIMYeCKUX MaTe-
pHUanos.

.2 BHeayauTopHasi caMmocTosITeIbHAasi padoTa 00y4aroMXCsl OCYIIECTBISICTCS, B BHIC

U3YyUYEHUs JUTEpaTyphl MO COOTBETCTBYIOLIEMY pa3zelly ¢ MpopaboTKOM MaTepuaia Mo TeMam
JUCLUIUIMHBL, IPEJICTaBICHHBIM B pasjere 4.
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7 OneHo4YHbIe CpeACTBA LIS MIPOBEICHUsI IIPOMEKYTOUYHOM aTTecTalluu

a) [lnannpyembie pe3yabTaThl 00y4eHHUsI H OLCHOYHBIE CPEACTBA 1JIsl IPOBE/ICHUSI IPOMEKYTOYHOM aTTeCTALUM:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemblie pe3ynbTaThl 00yICHUS

OueHouHble CpesicTBa

IK-12 — cnoco®

HbI OKpY Kaoliel cpebl

HOCTb OCYHICCTBJIATH BblﬁOp MaTepHaJI0B AJd I/I3ZIEJIPIﬁ Pa3/IMYHOTr0 HA3HAYCHUSA € YIETOM IKCILTYaTAIITUOHHBIX TpQﬁOBaHI/Iﬁ H oxpa-

3HaTh

— OCHOBHBIE OIpE/eNICHUsI U MOHITHS MaTe-
pHUaoBeICHUS;

— OCHOBHBIC METOAbI HCCHCZ[OBaHHﬁ, uc-
MOJIb3YEMBIX B MaT€pUAIOBEICHUY;

— CYIIHOCTh U 3aKOHOMEPHOCTH MPOIIECCOB
pyu KpHUCTAUIM3aINH, nedopMaluy, HarpeBe
neGopMUpOBaHHBIX METAJIIOB;

— CYIIHOCTh M 3aKOHOMEPHOCTH ()a30BbIX U
CTPYKTYpPHBIX TpEBpAIllEeHUH B CIUIaBax MpuU
TCPMHUYCCKOM, TCPMO-MCXaHUYCCKOM U XU-
MHUKO-TEPMHYECKOM BO3JICHCTBUSIX;

— BIHASHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha
CBOMCTBa MaTCpraJIOB U UX HU3MCHCHHUA IO
BIIUSIHUEM YCJIOBHM NMPOM3BOJICTBA, 00paboOT-
KM U OKCIUTyaTalluu,

— OCHOBHBIE TUITbI KOHCTPYKIIMOHHBIX U HH-
CTPYMCHTAJIbHBIX MAaTCpHUaIOB JJId I/ISI[GJ'II/IfI
pPa3TMYHOTO HA3HAYECHHSI C YYETOM IKCIUTya-
TallMOHHBIX TPeOOBaHUN U OXpPaHBI OKpYXka-
IOLLEH Cpelbl

Nogakown

o

10.

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

21.

IlepeyeHb TeopeTHYeCKHX BOIIPOCOB K IK3aMEHY

CtpykTypa u cBOMCTBa MaTepuanoB. AMOp(HHOE U KPUCTAUTUIECKOE COCTOSIHAE MaTe-
puana.

Meroabl U3ydeHust CTPYKTYpbl MaTepUAJIOB.

Kpucrannmueckas pemierka. OCHOBHBIE THUIIBI PEIIETOK METAJIIOB.

[onumopdusm. IonrumopdHsle npesparieHus.

JledeKkThl KpUCTANINYECKOTO CTPOCHUSI.

Anunzorponus.

DHepreTUYecKre yclioBUs KpUCTAIUIM3aLMK. BiMsHUE CKOPOCTH OXJIaXKICHUSI HA KpHU-
CTaJIJIN3ALUIO.

Mexanusm kpuctamszanuu. [lapamerpsl kpucTammsanuu.

I'omorenHoe (camMOnpou3BOJILHOE) 00pa30BaHKUE LIEHTPOB KpHcTamu3anuu. Kpuruye-
CKHH 3apOJIbIIII.

I'eteporenHoe (HecaMONpOU3BOIBHOE) 00pa3oBaHME LEHTPOB KpUCTAUIM3anUU. Mo-
TU(HUITMPOBAHUE.

JleHnpuTHas KpUCTaIA3aLAS.

Kpucrannuueckre 30HbI CIUTKA. Y cajiKa.

Bunnl mtukBanuu.

Bunsr nedopmannu. MexaHu3M miacTudeckou nedopMaiuu.

Hakunen npu ruractudeckoit negopmanuu. Posb qucnokainuii B ynpoYHEHUH.
Pa3zpymenue meramios.

Mexanuveckre CBOMCTBA METaIIOB. KOHCTPYKTHUBHASI TPOYHOCTb.

MexaHn4eckne XapakTepUCTUKHU, OPeIesieMble IPU UCTIBITAHUN Ha PACTSHKEHHE.
TBeprocTh U crIOCOOBI €€ OIpeIeIeHHUS.

MexaHnyeckue XapakTepUCTUKH, OIpEAeNiseMble IMPU JUHAMUYECKUX HCIIBITAHUSAX
(ynapHas BA3KOCTb, TEMIIEPATYpA XJIaTHOIOMKOCTH).

OcCHOBHBIE TIOHSTHSI TEOPUU CILIABOB: KOMIIOHEHT, CIIaB, cucTema, (asa. [Ipasuno ¢as




CTpyKTypHBIH
3JEMEHT
KOMIIETCHIINH

[Inanupyemblie pe3yibTaTbl 00y4eHUS

OueHouHble CpesicTBa

22.
23.
24,
25.

26.
27.
28.

=

w

o o

10.
11.

12.
13.

(mpaBuso ['u66ca).

Twumb! TBepABIX Pa3 B METATMUECKUX CUCTEMAX.

IIpaBuio peruara (IpaBUIIO OTPE3KOB).

OcHOBHBIE THIIBI IBOMHBIX AuarpamMm. GopMUpPOBaHUE CTPYKTYPhI ABOWHBIX CILIABOB.
OBTeKTHUECKOE NpeBpaleHue. [lepurekTuueckoe mpeBpaleHue. IBTEKTOUAHOE TIpe-
BpalICHUE.

XapakTepHucTUKa U BUJ TOJIHOM (hazoBoit nuarpammsl Fe — C.

XapakTepHucTiKka KOMITOHCHTOB U (a3 cuctemsl Fe — C.

[peBpamienust 1 GOPMHUPOBAHUE CTPYKTYpPHI B CTaIAX (O€NbIX Yyr'yHaX, CEphIX Uyry-
HaX) B paBHOBECHOM COCTOSIHUU

IlepeyeHb TeopeTHYECKHX BONIPOCOB K IK3aMEHY !

CBs13b MEXIy CTPYKTYPOH M CBOMCTBAMU CEPBIX UYT'YHOB.

Knaccudukamnus, MapkupoBka U MPUMEHEHUE CEPhIX YYT'YHOB (JINTCHHBIH, BBICOKO-
MIPOYHBINA, KOBKUH, 0TOCIEHHBIN, aHTH(PPUKIIUOHHBIN).

Bnusinue yriiepoja v NOCTOSHHBIX IPUMECEH Ha CBOMCTBA CTaIH.

Knaccudukanus, MapKupoBKa U MPUMEHEHHUE YTIEPOAUCTBIX CTajiei (0OBIKHOBEHHOTO
KayecTBa, KAYeCTBEHHON KOHCTPYKIIMOHHOMN, HHCTPYMEHTAJILHOM).

[IpeBpalenus npu HarpeBe CTajiu.

PocT 3epHa aycTenuTa 1pu Harpese.

N3oTepMuueckuil pacnaja nepeoxiakaeHHOro aycTeHura. MzotepmMuuecknue nuarpaM-
MBI pacnazia NepeoxJIaXkI€HHOTO AyCTEHUTA.

[IpeBpatieHust pu HEMPEPHIBHOM OXJIAKACHUM CTaJIA. T€PMOKMHETHUYECKUE TUarpaM-
MBI pacnaza NepeoxJIaXk1€HHOTO AyCTEHUTA.

BnusiHue nerupyronmx 371€MEHTOB Ha YCTOMYMBOCTh M KMHETUKY paclrapa nepeoxJia-
KJICHHOTO ayCTEHUTA.

[IpeBparenus npu Harpese (Mpu OTITYCKe) 3aKaJe€HHON CTaJu.

Knaccudukanus, MapkupoBKa U MPUMEHEHHUE KOHCTPYKIMOHHBIX JIETHPOBAHHBIX CTa-
nel (ctpouTtenbHasi, MalIMHOCTPOUTEIbHAS JJI XOJIOJAHOM IITaMIIOBKH, yiydllaemas,
PECCOPHO-TIPYKUHHASL, IIAPUKONIOAILUIIHUKOBAs, CTaIN U1l 3akanku TBY, cramm mms
XTO).

OcHOBHbBIE OHATHS U KIacCu(UKALUS TepMUYECKONH 00paboTKH.

OTXuUT cTay.
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CTpyKTypHBIH

OueHouHble CpesicTBa

3JIEMEHT [Inanupyemble pe3ynbTaThl 00y4eHUS
KOMIIETCHIINH
14. 3akanka cranu.
15. Ornyck cranu. CtapeHue.
16. Xumuko-tepmudeckas oopadoTKa.
17. Tepmo-mexanuyeckasi 00paboTKa CTalu.
18. CnnaBbl Ha OCHOBE Meu (OpOH3BI, TATYHH).
19. CruraBbl Ha OCHOBE aJTIOMUHUS.
20. CnuiaBbl Ha OCHOBe TUTaHa. baOOUTHL.
21. TlopomikoBbie, KOMIIO3UIIMOHHBIC, aMOP(HBIC MaTePHAITEI.
22. CBoiicTBa ¥ MPUMEHEHUE OCHOBHBIX TPYIII HEMETANTMYECKUX MAaTEPHUATIOB.
YMmeTh — aHaJIM3MPOBATh JAHHBIE O CTPYKTypEe H IIpuMepHbIe MpaKTHYECKHE 3aJaHUA JJIA IK3aAMEHa!
CBOMCTBAax, TexHOJOrm4yeckux mpormeccax [ 1. KakoBel pasMepsl CTPYKTYpHBIX 3JIEMEHTOB, KOTOPBIE MOXKHO YBHMJEThH (pa3spelluTh) C
IPOU3BOJICTBA, 00pabOTKH U MoAauUKALUU HOMOIIBIO ONITUYECKOTO (CBETOBOT0) MUKpocKona? Kak BEIOpaTh 10JIe3HOE YBETUUECHUE
MaTEpHUaIOB M TMOKPHITHH MPUMEHUTENIBHO K Mukpockomna? KakoBa ocHOBHasi 0COOEHHOCTh MPUTOTOBICHHSI 00BEKTA JJI1 MUKPOCKO-
PEILIeHHIO TTOCTaBJICHHBIX 33/1aY; IIMYECKOr0 UCCIIe10BaHus?
— mpuobperaTs 3HaHHA B o0nacTu Matepua- | 2. OOBACHHTH, 3a4eM HEOOXOIUMO HCCIIENOBATh MAaKpOCTPYKTYpy? Kakumu meromamu
JIOBE/ICHNS, 3TO MOXKHO caenath? UTo MOXKET CIyKUTh 00BEKTOM MakpoaHanu3a?
—  [pUMEHSTh MaTepHalOBexuecKhe 3HaHms | o KaKMM METOZOM MOXHO YCTAHOBUTH THIT KPHCTAaJUTMYECKOM PEIICTKH METAIIA 1 e¢ Ma-
B TPO(ECCHOHANBHON AESTEIBHOCTH, HC- pametpbl? Kakue Tumsl pemerok BcTpevyatoTcess y MetaiuioB? Ilouemy oHM Ha3blBaroTCA
MOJIb30BaTh KX HA MEKIUCHUIUINHAPHOM TUIOTHOYIIAKOBAHHBIMH?
ypOBHE 4. TlpuBeaute npuMep BIUSHUS TUNA CBS3U (THIA KPUCTAUIMYECKOM pEIIETKH) HA CBOM-
CTBa MaTepuana.
5. IloueMy cBoONCTBa KpHUCTAJNIMYECKOTO MaTepuasa, U3MEPEHHbIE B Pa3HbIX HalpaBICHU-
X, MOTYT OT/IH4YaThcsi? B Kakux mMaTepuanax 3To sSBI€HUE HE HAOIIOaeTCs U movYeMy?
6. Tloyemy npu XOJOIHOH TUIACTUYECKOH nedopMaryy (IITaMIOBKE MIIN BBITSIKKE) MOTYT
00pazoBaThCs (HeCTOHBI 10 KPOMKE (Kparo) U3aesus?
7. OOBIACHUTH, UEM PA3TUYAIOTCS O-KEIIE30, Y-)KEIe30 U O-KeIe30?
8. Tloyemy mpu XOJIOAHOM IIACTUYECKOH JeopManiui BO3pacTaloT MPOYHOCTHBIE Xapak-
tepuctuku? Kak 370 siBieHHe Ha3piBaeTcsA? B kakux citydasx 3TO sSIBICHHE HEXEJIaTelb-
HO?
9. Yt0 03HAYAIOT TEPMHUHBI ACPOPMALMOHHOE YIIPOYHEHUE, 36PHOTPAHUYHOE YIIPOYHCHHE,
JUCIIEPCUOHHOE YIIPOYHEHHE, TBEPAOPACTBOPHOE YIIPOUHEHME?
10. IMosicauth rpaduvecku HGU3NISCKUA CMBICT MOHSATHS «PaBHOBECHAsl TeMIIepaTypa KpH-

cTajun3anuu (miasBneHus)». Kakoe ycioBre HE0OXOAMMO BBIOJIHUTH, YTOOBI HAYaJCs
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CTpyKTypHBIH
3JEMEHT
KOMIIETCHIINH

[Inanupyemblie pe3yibTaTbl 00y4eHUS

OueHouHble CpesicTBa

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22,
23.
24,

25.

26.

npolecc KpucTamiu3anuu?

OOBSCHUTD, B YEM OTJIMYME KPUBBIX OXJIAXKICHUS KPUCTATUIMYECKUX U aMOP(DHBIX Ten?
MOHO JI1 TOTY4YUTh aMOP(HBIN MeTau1 (MeTalIn4ecKoe CTEKI0)?

[ToueMy 3epHa 3aKpHUCTaNIM30BABIIErOCS METANIMYECKOr0 MaTepuaga HE UMEIOT reo-
METPUYECKU MPABUIbHON (HOpMBI?

Kaxyto nens npecienyroT npu BBEIEHUH B paciuiaB (KUAKUN MeTaut) MoaudukaTtopoB?
[IpuBecTn npuMeps! AEUCTBUS MOAU(UKATOPOB.

OOBsICHUTD, B KAKOW OTJIMBKE 3€PHO 3aKPHUCTAJUIN30BABILErOCs MeTaia OyaeT Ooblie:
IpY pa3IUBKe KUAKOTO METalIa B IECYaHyt0 (pOpMY MM B METAJUIMYECKYIO?
OOBsACHUTD, K UeEMY MOJKET IIPUBECTH MIEPETPEB paciliaBa MpeJl Pa3IuBKOM ero B GopMbl
(M3710XKHUIIBI)?

OOBsACHUTH, 3aUeM HPOBOJAT ONEPALMIO MOACTYNKHMBAHUSA NPH IOIYYEHUU OTIMBOK?
Kax ee ocyniecTBuTh

OOBsICHUTD, TP KaKOU AehopMaIiiu MOKHO HEOOPaTUMO U3MEHUTH (hOPMY, pa3Mephl U
CBOICTBa MaTepHualla — yIpyroi win miacTu4eckomn?

OOBsACHUTH MOHATHE TEOPETUYECKas NMPOYHOCTh KpucTauia. Kak oHa u3MeHsAeTcs npu
U3MEHEHHUHU TUIOTHOCTU JAUCIOKALUI?

OOBACHUTD, YTO MPOUCXOAUT NMPH (HOPMUPOBAHUU TEKCTYPHI B 1€(hOPMUPOBAHHOM Ma-
Tepuaie?

3ayeM TpeOyeTcss BOCCTaHABIMBAThH IUIACTHYHOCTh XOJIOAHOAE()OPMUPOBAHHOIO JIUCTA
(xarMOpOBaHHOM 3aroTOBKH, BOJIOYEHOH MpoBoJoku)? Kakoii 06paboTKoil 3T0 MOXKHO
caenatb?

OOBsACHUTD, KAKOE CBOMCTBO MaTepHalia XapaKkTepusyeT TBepaocTb. Ha yem ocHOBBIBa-
IOTCSl METOJIbI U3MepeHus TBepaocTu? B ueM ux ornuune?

Kax npoBondT ucnsitanue Ha yapHyro Bsi3kocTh? KakoBa ero mensb?

C xakoil 11e1bl0 MPOBOJAT YCTAIOCTHBIE UCTIBITAHNUS ?

Ha nmpumepe 1BYXKOMIOHEHTHOM CHCTEMBI TIOKa3aTh, KaKyl0 HH()OPMAIIMIO MOKHO TI0-
JY4UTB, TTOJIb3YSCh MPABUIIOM pblyara (IIpaBUIOM OTPE3KOB).

CxemMaTH4HO M300pa3UTh IUArpamMMmy ABOWHOW CHCTEMBI C OTCYTCTBHEM PaCcTBOPHUMO-
CTH (C MOJIHOW PacTBOPUMOCTBIO, C OTPAHUYEHHON PACTBOPHUMOCTBIO) KOMIIOHEHTOB B
TBEPJIOM COCTOSIHWH, AaTh XapaKTEPUCTUKY TOYEK, JIMHUHN ArarpaMMel, Ga3 u O0e3Bapu-
AQHTHBIX MPEBPALICHUN CHCTEMBI.

PaccunTtaTh OTHOCHTENBPHOE KOJHYECTBO CTPYKTYPHBIX COCTABISIONIMX CIUIaBa TIPU
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CTpyKTypHBIH
3JEMEHT
KOMIIETCHIINH

[Inanupyemblie pe3yibTaTbl 00y4eHUS

OueHouHble CpesicTBa

27.

28.

29.

30.

31.

o

KOMHATHOW TeMIIepaType W CXEMaTHUYHO HM300pa3uTh CTPYKTYpPY CIUIaBa JABOMHON CH-
CTEMBI C OTCYTCTBHEM PAaCTBOPUMOCTH (C IMOJIHOM pacTBOPUMOCTBIO, C OTPaHUYEHHOMN
PacTBOPUMOCTBIO) KOMIIOHEHTOB B TBEPAOM COCTOSIHUU.

Onumure oOpa3oBaHue neaeOyputa. B kakux cruiaBax oH o0pa3yeTcsi, KaKOBbl yCIIOBUS
ero oopazoBanus? Kakoii eeOyput Ha3bIBalOT npeBpamieHHbIM? CxeMaTuyHo n300pa-
3UTh CTPYKTYpPY JieaeOypura npu KOMHATHOM TeMIeparype.

Onummmre obpa3zoBaHue nepiauTa. KakoBbl ycioBusi oOpa3oBaHUs U XapaKTEPUCTHKH
3TON CTPYKTYpbl? CXEMaTUYHO HM300pa3UTh CTPYKTYpY MEpiIuTa MpU KOMHATHON TEM-
neparype. KakoBbl pa3HOBUAHOCTHU 3TON CTPYKTYphI?

HazoBute kpuTHYeCKHUe TOUKM CTadu U uX obo3HaueHue. Kak onu onpexaensrorcsa? Yka-
3aTh UX NOJ0XeHue Ha auarpamme Fe-C.

N300pa3uth auarpaMMmy COCTOSTHHUS JKelle30 — KapOuJ Kejesa, yka3aTh (a3bl BO BCEX
o0acTsAX AMarpamMMbl, pacCMOTPETh MpeBpalleHus B crase, cogepxamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB Ha3zbiBaeTcsi? PaccunraTs OTHOCH-
TEJIBHOE KOJMYECTBO CTPYKTYPHBIX COCTABIISIONIUX B 3TOM CIUIABE U CXEMaTHYHO M300-
pa3suTh €ro CTPYKTYpy IIPU KOMHATHOM TemIepaType.

OOBsACHUTD, YEM aUArpaMMa >Keje30 — rpaduT OTIMYaeTCss OT AMArpaMMbl JKEJIe30 —
1eMeHTUT. M300pa3uTh CXeMaTU4HO CTPYKTYPBI CEPBIX UYyIYHOB C Pa3HOM MeTajinye-
CKOM OCHOBOW ((eppHUTHOM, (HEPPUTHO-TICPIUTHOMN, NMEPIUTHON) U C pasHOU (opMOoit
rpaUTOBBIX BKIIOUEHUH (MJIAaCTMHYATOM, mapoBUAHON). OOBSACHUTH, KaK MPOUCXOAUT
nporiecc rpapuTU3anuu 1 GOPMUPOBAHHS CTPYKTYPHI B 3THX CILIaBax.

IIpuMepHbIe NpakTHUYECKHE 3aaHUS LISl IK3aMeHA:
PacmmpoBaTe Mapku cTanu, yKa3zaB COJEpXKaHME yIJIepoja, BUJ U COAEp)KaHHUE Jie-
TUPYIOIIMX 3JIEMEHTOB, KAU€CTBO, HA3HAUYEHUE U IPUMEPHBIE CBONCTBA.
PacmmdpoBate MapKy ceporo (JUTEHHOro, BBICOKOIIPOYHOTO, KOBKOTO) YyI'yHa, yKa-
3aB €r0 CTPYKTYPY M YCJIOBUS IOJy4YEHUS
Ha3zoBure kpuTHyeckue TOYKM CTadd M UX oOo3HaueHue. Kak onu ompenenstorcs?
VYka3zatp ux nojoxkenue Ha nuarpamme Fe-C.
Kaxoii aycTeHUT 1 nmoueMy Ha3blBAIOT NEPEOoXJIaxaeHHbIM? Kak onpenenuTs creneHb
€ro NnepeoxXJIaxaeHus ?
[ToueMy B 3aKajeHHOM CTaJId BCEr/la IPUCYTCTBYET OCTATOYHBINA ayCTEHUT?
Kak MOXHO MCIOJIb30BaTh HA MPAKTUKE M30TEPMHUUYECKHE AUarpamMmbl pacraja rnepe-
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CTpyKTypHBIH

JJIEMEHT [Inanupyemble pe3ynbTaThl 00y4eHUS OueHouHble CpesicTBa
KOMIIETEHINH
OXJIaX/IEHHOT'O ayCTeHUTa?
7. Kak u3MeHsATCS CBOMCTBa CTajal IPU YBEIUYEHUU CKOPOCTU OXJIAXKACHUS B MEPIUT-
HOM uHTepBasie? OObSICHUTH, ToueMy?
8. BriOpare Hambollee TUCIIEPCHYIO CTPYKTYPHYIO COCTAaBIISIONIYIO, (POPMHUPYIONTYIOCS
npu 11 dy3noHHOM pacrnajie NepeoxXIakKAeHHOro ayCTCHUTA.
9. Yro 0o0miero u B 4eM OTJIMYHSA B CTPYKTYpaX MEPIUT, COPOUT M TPOOCTHUT?
10. OOBsicHUTB, TOYEMY MAPTEHCUT MMEET BBICOKYIO TBEPJIOCTb. 3a4eM CTajlb CO CTPYK-
TypOil MapTeHCHUTa HaJ0 MOJIBEPraTh OTIYCKY?
11. OObsicHuTh, B KakoW cTayju OyleT BBIIIE TBEPIOCTh NPU 3aKajke: B crand 45 unu
30XI°C?
12. OObsicHUTSH, Y KaKoil cTanu OyaeT 0oJblle IPOKAINBAEMOCTh — YIJIEPOIUCTOM HIIH Jie-
rUpOBaHHOM? 3a4eM HEOOXOAMMO 3HATh MPOKATUBAEMOCTb CTaJu?
13. Kak BbIOpaTh CKOPOCTb OXJAXKACHUS NPHU 3aKajlKe Uil HNOJYYEeHUS MapTEHCUTHOMN
CTPYKTYPBHI [10 BCEMY C€UEHUIO U3eus?
14. Jlns kako# cTaiau — TOABTETOMJIHON UITM 3a3BTEKTOMIHON — HYKHO IPUMEHSTH HEIOJI-
Hyto 3aKkaiky? [losicHuTh, ucnons3ys auarpammy Fe-C.
15. CpaBHuTe CBOMCTBA CTaIM C OCHHUTHOW CTPYKTYpPOW M MapTEHCUTHOW CTPYKTYpOH, C
OCHHUTHOUW M TPOOCTUTHOM CTPYKTYpOoil. OOBICHUTE pa3InyusI.
16. Tlouemy npu OTIyCKE 3aKaJIeHHOM CTalld BHIOMPAIOT pa3iMyHbIe TEMIEpaTyphbl Harpe-
Ba?
17. Kaxkas cranp mocie ynydnieHusi OyJeT UMeTh Ooyiee BBICOKYIO TBEPIOCTb: CTaib 45
unu ctanb 30XI'C, ecnu OTIYCK MPOBOUIIN MPU OJHOM U TOM ke Temiieparype?
18. Tlouyemy pexymuii HHCTpYMEHT U3 YTIEPOAUCTON CTalld MOJBEPrar0T HU3KOMY OTITyC-
ka. Kakas OyzeT cTpykTypa U CBOWCTBA TAKOI0 MHCTpYMEHTa?
19. B yeM OCHOBHasE OCOOCHHOCTh W MPEUMYIIECTBA TEPMOMEXAHUYECKOH 0O0pabOTKH
cranu?
20. C xako# 1eJIbI0 HACKHIINAIOT MMOBEPXHOCTh HU3KOYTIICPOJAUCTOMN CTAIN yriaepoaom?
Brmazets | ppodeccroHanbHbIM S3IKOM B 06GIACTH IIpuMepHble MpakTHYecKHe 3aJaHUs I IK3aMeHa 0 PelleHHI0 3a1a4 U3 NMpo-

MaTCpHUaAJIOBCIACHUA,

— HNPaKTHYCCKHMMH HAaBBIKAMH HCIIOJb30Ba-
HUA OCHOBHBIX MCTOAOB HCCJIICAOBAHHA B 00-
JJaCTU MAaTCPUAIOBEACHUA,

deccnonanbHoll 00s1acTH:
1. Kak npoBectn Mmakpoananus? KakoBsl ero menu, MeTob1?
2. Kakum MeTooM MOXHO HCCIIE0BAaTh paclpe/ieleHue cepbl B CIUTKE (OTJIMBKE, 3aro-
TOBKE)?
3. Kak npoBectu riry0okoe TpaBieHue cTajabHOro oopasua. Kakossl ero nenu?
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CTpyKTypHBIH
3JEMEHT
KOMIIETCHIINH

[Inanupyemblie pe3yibTaTbl 00y4eHUS

OueHouHble CpesicTBa

— BO3MOX>XHOCTBIO MCKIUCHUIIIIMHAPHOT'O
IMPUMCHCHUA MaTCPUATTIOBCICHMA

— HaBBIKAMM OLICHKM TEXHOJIOTMYECKHX M
CIy)KEOHBIX KayecTB MAaTEpUaJOB IyTEM
KOMIUIEKCHOTO aHaju3a HX CTIPYKTYpbl U
CBOICTB, a TaKXe pe3ynbTaToB (UIHKO-
XUMHYECKHNX, KOPPO3MOHHBIX M IpPYTrUX HC-
MBITAHUI

~

10.

11.

12.

13.

14.

15.

16.

Kakum MeT010M MOKHO BBISIBUT MOPBI, TPELIUHBI, PAKOBUHBI, KPYITHbIE HEMETAJUINYE-
CKH€ BKJIIOUEHUS B OTJIMBKE (CIUTKE, OTIMBKE, IOKOBKE, MpOKaTe)?

[Tpu mMakpoaHanu3e CIMTKA BBISABICH JUKBALIMOHHBIN KBaJpaT (MOAycaao4yHas JIMKBa-
LU, oceBasi MOPUCTOCTh, CKBOPEYHHUK, KAMHEBUIHBIA H3JIOM, (PIIOKEHBI, HMIM(EPHBIA
u3ioM, paccioeHue). OOBSICHUTh MPUUYUHBI MOSABICHUS 3TOro JeeKTa U BO3MOXKHBIE
Croco0bl ero ucnpapiIeHUs (MPeIOTBPALLECHUS).

Kak oTnnmuuTth ycTamocTHBINA U3JI0M OT MPOYMUX BUAOB U3jaoMa? KakoBbl MpUUMHBI IPO-
SIBJIEHUS] TAKOTO U3JI0Ma?

Kak oTiuuunTh BS3KOE pa3pylIeHHE OT XPYIIKOro?

Kak mpoBecTH MUKPOCKONMMYECKOE HUCCIEIOBAHUE METaJUIMYEeCKOro marepuaina? YUro
MO>KHO BBISIBUTH C IIOMOLIbIO TAKOTO UCCIIEA0BAaHUA?

Kak MOXHO MOBIMATH Ha BEIMYMHY 3€pHA NpHU KpucTaum3auuu Meramuia? Kakue me-
PBl MOXKHO TIPEUIOKUTH JUI TOTO, YTOOBI 00€CHeUnTh MOIYYSHUE MEJIKOTO 3€pHA MPHU
KpUCTaIM3aLu?

OOBSICHUTD, B UeM pa3InYNe MEXKY XOJOIHON U ropsdei miacTuueckoi aedopmaiiu-
amu? [louemy nmpu Xos0HON IuTacTUYecKoi nedopmanu HaOIIOAaeTCs YIIPOUYHEHUE
MeTallia, a Mpu ropsiyeit 3TOro He MPOUCXOAUT?

Kak BOCCTaHOBUTPH MJIACTUYHOCTH XOJOAHOJE()OPMHPOBAHHOIO JiMCTa (KaauOpOBaH-
HOM  3aroTOBKH, BOJIOYEHOW mpoBoiokH)? Kak  ocyliecTBUTh  omeparuio
PEKPUCTAIUIM3ALIMOHHOTO OT>KHUra?

Kak onpenenuts npeaen ynpyroctu (Ipeaes TeKy4ecTH, Mpeies NPOYHOCTH, OTHOCH-
TEJNbHOE Y/UIMHEHHE, OTHOCUTENFHOE CYXKEHHE, TBEPAOCTh, YAAPHYIO BA3KOCTH) MaTe-
puana?

Kak onpenenuts OTHOCUTEIHHOE KOTUYECTBO (Pa3 (CTPYKTYPHBIX COCTABISIOUINX) MIPH
3aJJaHHOI TemmepaType B 1BOMHBIX crutaBax? [loscHUTh rpaduyeck.

[Tpu KakuX yCIOBUSX B METAUNIMYECKUX CILIaBaX MOXKET 00pa3oBaTh TBEPIIbI pacTBOP
3aMeleHus (TBepAblii pacTBOP BHEAPEHUS, XUMUYECKOE COEIMHEHUE, MEXaHHuecKas
cMmechk KomrnoHeHToB)? Kak BeIranaT obmactu 3TUX (a3 Ha AuarpaMmax COCTOSTHUS?
CxemMaTHUHO M300pa3uTh KPUBYIO OXJIAXKJIEHUS M CTPYKTYpY JIOOOro CruiaBa JBYX-
KOMIIOHEHTHOM CHUCTEMBI (C OTCYTCTBHEM PACTBOPUMOCTH, C ITOJHON PACTBOPUMOCTHIO,
C OrpaHUYEHHOI PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUM) MPU KOMHAT-
HOH Temmeparype.

CxemMaTH4HO H300pa3uTh CTPYKTYpY JHOOOro criaBa JBYXKOMIIOHEHTHOW CHUCTEMBI
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CTpyKTypHBIH
3JEMEHT
KOMIIETCHIINH

[Inanupyemblie pe3yibTaTbl 00y4eHUS

OueHouHble CpesicTBa

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

IIpU KOMHATHON TeMmIepaType, pacCuuTaB OTHOCHUTEIIBHOE KOJUYECTBO CTPYKTYPHBIX
COCTABJISIOIIUX.
[Tpu MUKPOCKOMTMYECKOM HCCIEIOBAHUU B CIJIaBe HAOIIOAAIOTCs 3epHa GeppuTa u He-
OoJIBIIIOE KOMYECTBO IeMeHTuTa. Kak Ha3zbpiBaeTcs Taxkol ciuiaB? KakoBEI €ro cBOMi-
CTBa M 00JIaCTH IPUMEHEHUS?
[Ipy MHKpPOCKOTIMYECKOM HCCIICIOBAHWU B CIUIaBE HAOMIOAAIOTCS 3epHa deppura u
nepaut. Kak Ha3biBaeTca Takoil criaB? KakoBbl ero cBOMCTBA M Kak OHU 3aBUCAT OT
KoinuecTBa nepiauta? KakoBbl 0071acTH NIPUMEHEHHSI 3TUX 1JIaBOB?
[Tpu MEKPOCKONTMYECKOM HCCIIEIOBAHUU B CIUIaBe HaOIoAar0TCs nepaut. Kak Ha3biBa-
ercs Takou cruiaB? KakoBbl pa3HOBUAHOCTH TaKOW CTPYKTYpPBI U pa3jinyuvs B UX CBOM-
cTBax?
[Ipu MHKPOCKOIIMYECKOM HCCIIEIOBAaHUH B CIIaBEe HAOIIOAAIOTCS MEPJIUT U CeTKa lie-
MEHTHUTA 110 rpaHuLaM 3epeH. Kak Ha3biBaeTcs Takol cruiaB? KakoBbl €ero cBOMCTBa U
obJylacTv MpuMeHeHus?
[Ipy MHMKpPOCKONIMYECKOM HCCIICIOBAaHUHM B cIiaBe Habmomaetcs neaeOyput. Kak
Ha3bIBaeTcs Takoil cryiaB? KakoBel ero cBoiicTBa 1 00J1aCTH MPUMEHEHUs ?
[Tpy MUKPOCKONMYECKOM HCCIICIOBAHUM B CIUIaBE HAOIMIOAArOTCS 3epHa (eppura u
BKItoueHus rpadura. Kak HazpiBaeTcs Takue criaBbl? KakoBbl pa3HOBHIHOCTH CILIa-
BOB C TAKUMH CTPYKTYPHBIMU COCTABIISIOIIIMMHU, KAKOBBI pa3JIMUUs B UX CBOMCTBAX?
[Ipu MHUKPOCKOMTMYECKOM UCCIIEJOBAaHUH B CIUIaBE HAOJIOIAIOTCS 3epHa QeppuTa, mnep-
JTUT U BKItoueHUs rpaduta. Kak Ha3piBaeTcs Takue cruiaBbl? KakoBBI pa3HOBHIHOCTH
CIUIaBOB C TAKMMU CTPYKTYPHBIMHU COCTABIISIFOLIMMH, KaKOBbI Pa3jiudusl B MX CBOM-
cTBax?
[Tp1 MUKPOCKOMMUECKOM HCCIIEIOBAaHUH B CIJIaBE HAOIOJAIOTCS MEPIUT U BKITIOUCHHUS
rpadura. Kak Ha3piBaeTcs Takue criaBbl? KakoBbI pa3HOBUIHOCTH CILIABOB C TAKHUMH
CTPYKTYPHBIMH COCTAaBIIIFOIIIMIMU, KAKOBBI Pa3JIU4Msl B UX CBOWCTBaxX?
Kak uaenTudunupoBaTs B cTald BUAMAHIITETTOBYIO CTPYKTYpy? [Ipn Kakux ycioBu-
SIX OHa MOKET 00pa30BaThCs U KaK 3TO MOBJIHSIET HAa CBOMCTBA cTaIu?
[Tpu kakux yclIOBHSIX B CTaju MOXET 00pa3oBaThcs mepechineHHbid hepput? Kak on
MOBJIHSAET Ha CBOICTBaA cTanu. Kak nmpenoTBpaTtuTh ero oopasoBanue?

TaKOIo Yyr'yHa U €ro cBoicTBa’?
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CTpyKTypHBIH
3JEMEHT
KOMIIETCHIINH

[Inanupyemblie pe3yibTaTbl 00y4eHUS

OueHouHble CpesicTBa

[IpuMepHble MpaKTHYECKHE 3aJaHUs JJs IK3aMeHa 10 PelleHuI0 3a/1a4 U3 Mpo-

(eccuonanbHoM 001aCTH:

1.

2.

o

10.

11.

12.

13.
14.
15.
16.

17.

OOBsACHUTD, KaK BBIOpaTh COJEpPKAHUE YIJIEPOAa B CTAJIM JUIsl U3TOTOBJICHUS AETald
MAaIINH, KOHCTPYKIIUU HIIU COOPYKEHHUS.

OOBsACHUTD, KaK BBIOPATh COICPIKaHUE YIiIepo/ia B CTAIH AJIS U3TOTOBJICHUS PEXKYIIETO
(ITaMnoBOro) MHCTPYMEHTA.

Kak 1o cTpykTypHOMY NpHU3HAKy MOXHO ONPEAETUTh CTajb (Oeblif UyryH, cepblil uy-
T'YH, TIOJIOBUHYATBIA YYT'YH, JK€JI€30 TEXHUUECKOW YHCTOTHI)?

. OOBACHUTH, MOXKHO JI UCIOJb30BaTh O€JbI YyryH B KaueCTBE KOHCTPYKIHOHHOTO

MaTepuaa.

OOBSACHUTH IPEUMYIIIECTBA CEPOrO YYT'YHA [0 CPABHEHUIO CO CTAJIBIO.

OOBsACHUTH, MOXKHO JIM MCIIOJIb30BaTh OCJbIM Yyr'yH B KaueCTBE KOHCTPYKIIMOHHOI'O
MaTepuana?

. O0bsicHUTh, Kakas ¢GopMa rpaduTa B MEHBIICH CTEMEHU OCJIA0ISIET METALTHYECKYIO

ocHOBY uyryHa? Kak noiay4uts Takyto popmy rpadura B OTIUBKE?
Kak momy4yuTh OTIMBKY CO CTPYKTYpol KOBKOro uyryHa? KakoBbl pa3HOBHUJIHOCTHU
CTPYKTYpbI TAKOI'O YyI'yHa M €ro cBOMCTBa?

. [louemy He MPOMCXOAUT YIIPOYHEHHSI CTAIH MPU ropsyeH MmiacTUuecKoi aedopManuu

npu 1050 °C?

[ouemy nedopmarnus ceunna (Trut. = 327 °C) npu KOMHAaTHON TeMIlepaType siBIIsSETCs
ropsiuei nedopmarueii?

[Ipu pexpucTamIn3allMOHHOM OTXKHI€ XOJIOJHOKAaTaHOW JIEHThl U3 ctanu O8km oxJa-
xneHue B uHtepBasie temieparyp 680 — 370 °C Beayt ¢ manoii ckopocteio. Ilouemy
3TO HE0OX0IUMO?

HazHauuth pexuM peKpUCTaUIN3aLMOHHOTO OTXKHIra JUIsl HUKOYTJIEPOAUCTON X001~
HOKAaTaHOM JINCTOBOW CTaJIH.

Kax onpenenstor CKIIOHHOCTB CTaIH K pOCTY 3€pHA IIpU Harpese?

Ha3HauuThk pexuM MOJHOrO OTXKUTA JJIs1 CTalld MapKu 45.

HazHauuts pexxuM HOpMalu3aluuy 1Jid CTaJld Mapku 45.

Brei6path TepMHuuecKyr0 oOpaObOTKy Il UCTIPABICHUS BUAMAHIITETTOBON CTPYKTYPHI
B CTaJIbHOM OTJIUBKE.

BeiGpate TepMudeckyro oOpabOTKy sl UCHPABICHUS KPYIHO3EPHUCTON CTPYKTYpPHI
ropss4eKaTaHOM CTaju.
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KOMIIETCHIINH

[Inanupyemblie pe3yibTaTbl 00y4eHUS

OueHouHble CpesicTBa

18.

19.
20.

21.

22.

23.

24.

BeiOpath 3akanounyio cpey, 00ecreunBaromlyr0 HauOobIIyI0 TPOKAIUBAEMOCTh YT~
JEPOAUCTOMN CTaJIN.

BeiOpath 3akanouHyto cpeay Ui 3aKalKH JIETUPOBAHHOM yIiIepoucToil cTaiu.
BriOpaTh pexum oTHycka 3aKaJeHHOH cTaiu, 00ecledyMBarolIUui COXpaHEHHUE BBICO-
KOU TBEPAOCTH.

BriOpaTte pexuM OTHycKa 3aKajleHHOW CTajH, 00ecleurBaloOlIMii BBICOKHE YIPYIHUe
CBOMCTBA

BriOpaTh pexum oTnycka 3aKajieHHOM CcTaju, 00eCreynBaIoUINil coueTaHue BHICOKOM
IIPOYHOCTH, TBEPAOCTH, INIACTUYHOCTH U YJAPHOH BSA3KOCTH.

Cranp 45 Oblna MOABEPTHYTA HArpeBy MO 3akayky no Temmepatypsl 740 u 840 °C.
Kaxoii pexxuM HarpeBa BbIOpaH NpaBUIBHO U IIOYEMY?

Cranp Y10 Obla mosiBepruyTa HarpeBy Moj 3akajky a0 temnepaTypsl 740 u 900 °C.
Kaxoit pe>xuM HarpeBa BbIOpaH MPaBUIILHO U TOYEMY?
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0) Ilopsimok mnpoBeleHHs] NMPOMEKYTOYHON aTTeCTAIMM, NMOKA3aTeJd W KPUTEPUH
OLlCHMBAHUS:

[TpomerxyTouHas aTTecTalys 1O AUCUUILIMHE «MarepuaaoBeeHHe» BKIIOYAET TEOpeTH-
YeCKHe BOMPOCHI, TTO3BOJISIONIME OIIEHUTh YPOBEHb YCBOCHHs 00ydYalOUIMMUCS 3HAHUM, U MpaK-
TUYECKHE 3aJlaHusl, BBIABISIONINE CTENEeHb C(POPMUPOBAHHOCTH YMEHUU U BIIaJIEHUI U MPOBO-
auTces B GopMe SK3aMeHa.

MeToauyeckue peKoMeHAANHU AJs MOATOTOBKH K IK3aMeHY:

DK3aMeH SBISIETCS HEOThEMJIEMON YacThl0 y4eOHOro Mpoliecca W MPU3BAaH 3aKPENUTh U
YIOPSIIOYUTh 3HAHUS 00YJAIOIIErocs, MOMy4YeHHBIC Ha 3aHATUSX U CAMOCTOSTEIIBHO.

Cnaun sK3aMeHa TPEAIIeCTBYET paboTa 00yJaromerocss Ha JICKITMOHHBIX, J1Ta0OpaTOPHBIX
3aHITHSIX U CAMOCTOSITeNIbHAs paboTa Mo U3YUEHHIO MIPeIMeTa U CAaYu KOHTPOJIBHBIX padorT.

[ToaroroBka K 3K3aMeHY OCYILECTBISETCS HAa OCHOBAHMHM METOJUYECKUX PEKOMEHIAIUIl
M0 JUCIUIUIMHE W CIHCKA BOMPOCOB M3y4aeMOW JUCHUTUTHHBI, KOHCIIEKTOB JIEKIIUH, YIeOHUKOB
1 y4eOHBIX TOCOOMIA, HAYIHBIX CTaTeH, HHPOPMAIIMK CPEIbl HHTEPHET.

DK3aMeH TPOBOJUTCA MO OWIeTaM, OXBaTHIBAIOIIMM BECh MpOWJIeHHBIH Marepuai. [lo
OKOHYaHUM OTBETA HK3aMEHATOP MOXKET 3aJaTh 00yJaromeMycs JOMOJHUTEIbHBIE U YTOUHSIO-
e BOmpockl. Ha MOAroTOBKY K OTBETY IO BompocaM OuieTa oOydaromemycs gaercs 30 MUHYT
C MOMEHTA NOJy4YeHHsI UM Ouiiera.

DK3aMeH 10 TaHHOU JTUCIUIUIHHE MMPOBOJUTCS B YCTHOU (popMe 1o IK3aMEHAITMOHHBIM OH-
JeTaM, KaKIbld U3 KOTOPBIX BKIFOUAET 2 TEOPETHUECKHUX BOMPOCA U OJHO MPaKTUYECKOE 3aj/1a-
HUE.

Pesynbrarhl 5k3amMeHa OOBSBIAIOTCS OOydaroleMycsl Moclie OKOHYaHHs OTBETa B JCHBb
cAauu.

Kpurepuu onenku:

— Ha OIICHKY «OTJMYHO» — 00YyJarOIIHIACS JEMOHCTPHPYET BBICOKUN YPOBEHB CHOPMHPO-
BAaHHOCTHU KOMIIETEHIIMIA, BCECTOPOHHEE, CUCTEMaTHIeCKOoe U TIIyOOKOe 3HaHHe yueOHOro Mate-
puaia, cBOOOIHO BBIMONHSICT NMPAKTUYCCKHUE 3a/IaHUs, CBOOOIHO ONEPHUPYeT 3HAHUSIMH, YMCHH-
SIMH, TIPUMEHSIET UX B CUTYallUsAX TOBBIIIIEHHON CII0)KHOCTH.

— Ha OIICHKY «XOPOII0» — OOYJArOIIHIACS TEMOHCTPUPYET CPEIHUN yPOBEHB CHOPMHUPO-
BAaHHOCTHU KOMIIETEHIMI: OCHOBHBIC 3HAHMs, YMEHHUS OCBOEHBI, HO JOIMYCKAIOTCS HE3HAYUTEINb-
HbIC OIIMOKH, HETOYHOCTH, 3aTPYAHCHUS NMPU aHATUTUICCKUX OINEPAIHIX, IEPEHOCe 3HAHUU U
YMEHHIA Ha HOBBIE, HECTAHAAPTHBIC CUTYAIIUU.

— Ha OICHKY «Y/0BJIETBOPHUTEIBHO0» — O0yJAIONIHICS AEMOHCTPHUPYET MOPOTOBBIA ypo-
BEHb C(OPMHUPOBAHHOCTH KOMIIETEHIMI: B XOJ€ KOHTPOJIBHBIX MEPOINPHUSITHI HOMYCKAIOTCS
OIMOKH, TIPOSIBIIICTCS OTCYTCTBUE OTACIBHBIX 3HAHWH, YMECHHW, HABBIKOB, 00YYAIONHIC HC-
MIBITHIBACT 3HAUYUTEIbHBIC 3aTPYAHECHUS NIPU OTNIEPUPOBAHUN 3HAHUSMU M YMEHHUSIMHU MPHU UX TIe-
peHOoce Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HEeY/0BJIETBOPUTEIbHO» — 00YyUJaIOMIMICS JEMOHCTPUPYET 3HAHUSA HE 0O-
nee 20% TeopeTHUecKOro MaTepuana, JOMYyCKaeT CYIEeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJJICKTYaJIbHBIC HABBIKU PEIICHUS IPOCTHIX 3a1a4.
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https://e.lanbook.com/reader/book/117179/#. - 3ara. ¢ 3kpaHa.

22. 3emckoB, FO.II. MatepuanoBenenue [DIEKTpOHHBIA pecypc]: ydeOHOe mocobue /
IO.II. 3emckoB. - Cankt-lIlerepoypr: Jlamsp, 2019. - 188 c¢. - Pexum pgocryma:
https://e.lanbook.com/reader/book/113910/#1. - 3aru. ¢ skpaHa.

23. Mensenesa, C.B. MarepuanioBeaeHue [DIeKTpOHHBIN pecypc]: ydeOHOe mocobue /
C.B. MenaseneBa. - Mocka: MHUCHUC, 2016. - 103 c¢. - Pexum pgoctymna:
https://e.lanbook.com/reader/book/117167/#1. - 3arun. ¢ skpaHa.

24. benos, H.A. OcHoBbI MaTepuaoBeeHUs [ DIEKTPOHHBIN pecypc]: yueOHoe nocodue /
H.A. benos, A.B. XBan. - Mocksa: MUCUC, 2008. - 150 c. - Pexum pocrymna:
https://e.lanbook.com/reader/book/117079/#1. - 3arun. ¢ sxpaHa.

25. Uepemnaxun, A.A. MaTtepuanoBeeHne [DIeKTpOHHBINA pecypc]: yueoHuk / A.A. Uepe-
naxuH, A.A. CmonbkuH. - MockBa: KYPC, HULl UHOPA-M, 2018. - 288 c. - Pexum gocryna:
https://new.znanium.com/read?id=304496. - 3aru. ¢ sKpaHa.

26. JHasbiioBa, 1.C. MatepuanoBenenue [DnekTpoHHbIH pecypc]: yueb. nmocobue / N.C.
HasrinoBa, E.JI. Makcuna. - 2-e¢ u3a. - Mocksa: M1 PUOP, HUIl UH®PA-M, 2016. - 228 c. -
Pexum noctyna: https://new.znanium.com/read?id=277369. - 3ari. ¢ skpaHa.

27. TInomkwun, B.B. MarepuanoBenenue [DneKTpOHHBIA pecype]: YIeOHHK IS TPUKIIa-
Horo OaxanaBpuata / B.B. IInomkun. — 3-e uzn., nepepal. u gon. — Mocksa: M31arensecTBo
IOpaiir, 2019. — 463 C. —  Pexum  pmoctyma: https://www.biblio-
online.ru/viewer/materialovedenie-431857#page/1. - 3aru. ¢ skpaHa.

28. Hayunslii BecTHHK BOpOHEKCKOTO TOCYIapCTBEHHOTO apXUTEKTYPHO-CTPOUTEIHHOTO
yHuBepcureta. Cepusi: PU3UKO-XUMHUYECKUE NMPOOIEMBI U BBICOKHE TEXHOJIOTUU CTPOUTEIHHOTO
matepuanoBenenus. — ISSN: 2225-1995. [Dnekrponusiii pecypc]. — Pexum mgocryma: -
https://e.lanbook.com/journal/2424. - 3arx. ¢ skpaHa.

29. Marepuanosenenue. — ISSN: 0022-2461.

30. MUzBecrtus By30B. UepHas metamnyprus. - ISSN: 0368-0797.

31. Jlureiimmk Poccun. - ISSN: 1684-1085.

32. MeramnoBeaeHue u TepMudeckas oopadorka meramios. - ISSN: 0026-0819.

33. Uepnas MeTayuTyprusi. BroJIeTeHb HAYYHO-TEXHUICCKOW M 9KOHOMUYICCKOW HH(OpMa-
mmu. - ISSN: 0135-5910.

34. UYepnsie metamwisl. - ISSN: 0132-0890.

35. Ky3HeuHo-mTaMmoBoyHOe mpou3BoacTBO. OOpaboTka MeTamioB aaBieHueM. - ISSN:
0234-8241.
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B) MeToauyeckne yKa3aHusi:

1. Ememonmu A.H., Koniea H.B., [letpouenko E.B. U3ydyenue npunHiumnos paboTsl u
ycTpoiicTBa Metautorpaduyeckoro Mukpockona [Tekcr]: MmeToauyeckue ykasaHus K jgabopaTop-
HoM pabote. — Maruutoropck: 'OY BIIO «MI'TVY», 2009. — 9 c.

2. Komuesa H.B., Uykun B.B., E¢umona 10.1O. U3zyduenne MakpoCTpyKTyphl JINTOTO Me-
Tajuta U ASHAPUTHON KpucTtaumzanuu [TekcT]: Metogudyeckne ykazaHus K jgabopaTopHoil pado-
Te. — Marauroropck: M3n-Bo Maruutoropck. roc. TexH. yu-ta um. I.I1. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememommna A.H., Iletpouenko E.B., E¢pumona F0.10. Xenezoyrnepo-
nucteie cruiaBbl [Teker]: MeToauueckue yka3zaHus K J1abopaTopHbIM paboTaM. — MarHUTOropeK:
'Oy BIIO «MI'TVY», 2010. —42 c.

4. Ewmemomun A.H., Konnesa H.B., [lerpouenko E.B., Kopuunos B.JI. MakpocTpykrypa
CTaJI ¥ METOJIBI €€ OIeHKU [ TeKCT]: MeTonueckne yka3aHus K jabopaTopHoit pabote. — Marau-
Ttoropck: M3n-Bo Maruuroropck. roc. Texs. yH-ta uMm. I'.1. Hocosa, 2014. — 17 c.

5. Ememommun A.H., [Terpouenko E.B. MukpocTpykTypa JeTHpOBaHHBIX CTajed U 4yTy-
HOB [TekcT]: MeToauueckue ykasaHus kK naboparopHoit pabore. — Marautoropck: MI'TVY, 2007.
-9c.

6. Ememommn A.H., Ilerpouenko E.B, CerukoB A.b. MccnenoBanue BIUSHUS XOJIOTHOU
IIacTUYeCKOi AedopMaiui U MOCJIEIYIOIIET0 HarpeBa Ha MUKPOCTPYKTYPY U TBEPAOCTh HU3KO-
yriepoauctoit cranmu [Tekcr]|: Meronudeckune yka3aHHs K JlabopaTtopHoil pabore. — Maruuro-
ropck: M3a-Bo Maruuroropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2015. — 8 c.

7. Momnoukosa O.C., Hedenser C.I1., Hunakuaa M.B. [loctpoenne auarpaMmbl COCTOS-
HUS cucTeMbI criaBoB Pb — Sb [Tekcr]: MeToanueckue ykaszaHus K JabopaTtopHoii pabore. Mar-
Hutoropck: M3n-Bo Maruutoropck. roc. TexH. yH-ta um. .M. Hocosa, 2015. — 8c.

8. Kommesa H.B., Uykun B.B., Ebumosa 10.10. N3yuenne MUKPOCTPYKTYPHI CTaIH U 4Yy-
ryHa B HEPaBHOBECHOM COCTOSIHUM [ TeKCT]: MEeTOUYECKHE yKa3aHus K J1abopaTopHOi padbore. —
Marnuroropck: MI'TY, 2009. — 15 c.

9. Ewmemommu A.H., Iletpouenko E.B., Hedenper C.II. M3ydeHne MUKPOCTPYKTYpPHI
IBETHBIX CINIaBOB [TekcT]|: MeToauyeckue ykasaHus K JabopaTopHOi paboTe. — MarHUTOropck:
W3n-Bo Marnuroropck. roc. Text. yu-ta um. I'.J1. Hocosa, 2013. — 13 c.

10. Ilerpouenko E.B., Hepeanen C.II., Monoukosa O.C., Ementomun A.H. Mukpoctpyk-
Typa MOPOIIKOBBIX M KOMITO3UIIMOHHBIX MaTepuanoB [ TekcT]: MeToaudeckne yka3anus K Jadopa-
TopHO# pabote. Marnutoropck: MI'TY, 2010. -9 c.

11. Tlerpouenko E.B., lllunakuna M.B. Brnustaue Temnepatypsl HarpeBa U MOCIEAYIOMIEH
MEPEeKPUCTAIUIN3AIMN Ha pa3Mep 3epHa aycTeHuta [Tekct]: meToauueckue ykasaHus K jabopa-
TopHOM pabote. Marnutoropck: MI'TVY, 2003. — 12 c.

12. Tletpouenko E.B., Hedenser C.I1., MonoukoBa O.C. CTpyKkTypa U CBOWCTBA Yyriepo-
JUCTOM CTaJIA MOCJIE OTXKUTA U HOpMaIu3anuu [ TeKcT]: MeToguyeckue yKa3zaHus K 1a00paTopHOM
pabote. — Maruutoropck: MI'TY, 2010. — 12 c.

13. Tlerpouenko E.B., Momoukosa O.C., Hedenpen C.I1., 3akanka yraepoaucTol M JeTH-
poBaHHOU ctanu [TekcT]: MeTonnyeckre ykazaHus K j1abopaTopHOil pabore. — MarHUTOTropekK:
MI'TY, 2013.-9c.

14. Tlerpouenko E.B., MonoukoBa O.C. OTnyck yriaepoaucTod M JIETUPOBAHHOM CTalu
[Tekct]: MeToauyeckue yKkasaHus K JjabopaTopHoit padbore. — Marauroropck: MI'TVY, 2013. -9 c.

15. CasenbeBa, P.H. MatepuanoBenenue [DnekTpoHHbII pecypc]: 1a00paTOpHbII NpaKkTu-
kyMm / P.H. CaBenbeBa; MI'TY. - Marautoropck: MI'TY, 2015. - 1 anekrpon. ont. auck (CD-
ROM). Pexum J0CTyma:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1496.pdf&show=dcatalogues/1/11240
27/1496.pdf&view=true. - MakpoOoOBEKT.

16. MonoukoBa O.C., Ememomun A.H., Iletpouenko E.B. MarepuanoBenenne [Tekct]:
MpakTUKyM. - MaruuTtoropck: M3n-Bo Marnutoropck. roc. tex. yu-ta um. I'.1. Hocoga, 2019. -
63 c.
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r) [Iporpammuoe odecnieuenne 1 MHTEepHET-pecypesl:

Haumenosanue 110 No moroBopa CpoK 1eiCTBHS JIUIEH3UU
MS Windows 7 1-1227 o1 8.10.2018 . 11.10.2021 r.
MS Office 2007 Ne 135 ot 17.09.2007 1. 06eccpoyHO
FAR Manager cBOOOIHO O6eccpouHo
pactpoCcTpaHsIeMoe
ABBYY FlneReac_ie_r 11.0 Cor- J1-1218-12 ot 02.08.2012 1. OeccpoyHO
porate Edition
7Zip CB0OOOJTHO pacipOCTpaHsIEeMOe OeccpouHo

[IpodeccuonanvHas 6a3za JaHHBIX — MEXAyHapoAHas cmpaBoyHas cucteMa «llommpeny
polpred.com otpacib «Onekrposnepreruka B P® u 3a pydexom» [IaekTpoHHBIH pecypc]. — Pe-
*wuM goctyna: http://energo.polpred.com/. — 3ari. ¢ skpaHa.

[MpodeccuonanbHas 0a3a JaHHBIX — MEXIyHapojaHas crpaBoudHas cucrtema «llommpemy»
polpred.com orpacis «Xummnpom B PD u 3a pybexxom» [DaekTpoHHBIH pecype]. — Peskum mocty-
na: http://chemistry.polpred.com/. — 3ar. ¢ skpaHa.

[TpodeccuonanpHas 06a3za JaHHBIX — MEXAYyHapoAHas cmpaBoyHas cuctema «llommpen»
polpred.com otpacib «CymocTpoeHue, MamuHocTpoeHue B P® u 3a pydeskom» [DIeKTpOHHBIH
pecypc]. — Pexxum goctyma: http://machinery.polpred.com/. — 3ari. ¢ skpana.

MarauToropckuii MeTaJulypruueckiuii KoMOMHaT [DIIeKTpOHHBIN pecypc]. — Pexxum nocty-
na: http://www.mmk.ru. — 3arm. ¢ skpaHa.

MexaHOpPEeMOHTHBI ~ KOMIUIEKC  [DJIEKTpOHHBIM  pecypc]. —  Pexum  nmocryma:
http://www.mrk.mmk.ru/. — 3arz. ¢ skpaHa.

MMK-Metu3 [Dnektponnsiii pecypc]. — Pexxum goctyna: http://mmk-metiz.ru/. — 3arn. ¢
JKpaHa.

®enepanbHbIl MHCTUTYT MPOMBIIIJIEHHOW COOCTBEHHOCTH [DJIEKTPOHHBIN pecypc]. — Pe-
*®uMm gocryna: https://www1.fips.ru/. — 3aru. ¢ skpana.

ONeKTPOHHBIN (DOH MPABOBOW W HOPMATUBHO-TEXHUYECKON JOKYMEHTAIMH [ DJIEKTPOHHBIH
pecypc]. — Pexum noctyna: http://docs.cntd.ru/. — 3ari. ¢ skpaHa.

OO6pazoBarenpHblii  mopTan  [DnekTpoHHBIM  pecypc]. —  Pexum  gocrtyna:
https://newlms.magtu.ru/. — 3aru. ¢ sxpana.

9 MarepuajibHO-TEXHHYECKOE o0ecrevyeHne TUCUMIIIHHBI

MaTepI/IaHBHO-TeXHI/I‘{eCKOe obOecrieueHue JAUCIHUIIIIMHBI BKJIFOYACT!:

Tun 1 Ha3BaHUE ayIUTOPUU OcHalieHue ayuTopun

VYuebHble ayauTopud UIs IpoBe- | MynbTUMEANIHHBIE CPEeICTBA XPaHEHUs, Iepeiaul U Mpe-
JICHMs 3aHATHH JEKIIMOHHOIO TUIIA | CTaBJIEHUsS y4eOHOM MH(OpMaIuu

VYueOunas aynutopus ans nposene- | OGopynoBaHue AJs IPUTOTOBICHUS NUTH(OB (OTpe3HBIE,
HUS Ta00paTOPHBIX pabOT nutoBaTbHBIC U MOJMPOBATIBLHBIE KPYTH; 000py/I0BaHNE
JUIs TpaBJIeHUs NIITU(OB).

VYuebHast aynquTopus s npoBese- | 1. MamuHbl yHUBepcalbHbIe UCTIBITATEIbHbBIE HA PACTSDKE-
HUs 1a00paTOPHBIX paboT HHUE, CKATUE, CKPYYUBaHHUE.

2. MepuTenbpHbI HHCTPYMEHT.

3. IIpuGops! 1151 U3MEpEHUs TBEPAOCTH MO MeToaM bpu-
Hesusa ¥ Poksenna.

4. MukpoTBepaomep.

VYueOHas aynuropus mjis poeae- | 1. Ileun repmuyeckue
HUS Ta00PaTOPHBIX padoT 2. YcTaHOBKa IJIA3MEHHOM 3aKaJIKU
3. [TpuGopsI 1711 M3MEPEHHS TBEPAOCTHU 110 MeTOy PokBe-
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Tun v Ha3BaHUE ayIUTOPUU

OcHalieHue ayaiuTopumn

Ja

VYueOHas ayTuTopust Is IPOBE/Ie-
HUS 1a00paTOPHBIX PaboT

1. Metamnorpaduueckue mukpockonsl Heopor, METAM
32M

2. VHBepTHPOBaHHBIM METAILTYPTrUYSCKUA MUKPOCKOIT
Meiji Techno IM 7200

3. KommnbroTepHble cucTeMbl aHaIu3a N300pakeHun
SIAMS-600 u Thixomet Pro.

4. Mukpockorsl MUM-7.

5. Kounekuuu MUKpO- U MaKpOULIU(POB YIIIEPOIUCTHIX U
JIETUPOBAHHBIX CTaJeH U CIUIaBOB.

6. Anb0OMBI MEKPOCTPYKTYP.

YyeOHbIC ayIUTOPHUH IJIsi TPYIMIIO-
BBIX U MHJIUBUAYAIbHBIX KOHCYJIb-
TalMii, TEKYWEero KOHTPOIs U
IIPOMEKYTOYHOM aTTECTALIMU

Jlocka, 3akoHOMaTeNbHAsI, HOPMAaTUBHAS U TEXHUYECKas J10-
kymenTanus, ®OChI, yueOHO-MeToANYECKast JOKyMEHTa-
s

IlomenieHus A1 CaMOCTOSTCIBHOM
paboTbI 00yJarOLIUXCS

[epconanbubie kommbioTepsl ¢ maketoM MS Office, BbIxo-
noM B VIHTEpHET U ¢ JOCTYIIOM B JIEKTPOHHYIO HMH(pOpMa-
IIMOHHO-00Pa30BaTeNIbHYIO CPEly YHUBEPCUTETA

IMomenienne anst XpaHEHHUS U TIPO-
(WIaKTHYEeCKOro  00CITyKUBaHUS
yueOHOro 000pya0BaHUS

Crennaxu sl XpaHeHHs] Y4eOHO-HATJISIIHBIX TOCOOUN U
y4eOHO-METOUYECKON TOKYMEHTAllUH, PUOOPOB AJIs BBI-
HOJIHEHUS J1abOpaTOPHBIX padoT.

WHCTpyMEHTHI A1 peMOHTa JIabopaTOpHOTo 000pyI0BaHUS
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