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1 Ilesin ocBOECHMH 1M CHMIIJIMHBI

[enssMu OcBOEHUS AMCLHUILIMHBI «MaTepraloBEACHUE U TEXHOJOTUS MAaTEPUAJIOB) SBIIS-
eTcsa MpuoOpeTeHne OO0YYAIOUMMUCS TEOPETUYECKHX 3HAHMKA O (PaKkTopax, OMpeaessFoIuX
CBOICTBAa MaTEpUaJIOB, a TAK)KE NPAKTUYECKUX HABBIKOB KOHTPOJISA U IIPOTHO3UPOBAHUS CBOMCTB
" MOBCACHHA MATCPUAJIOB B PA3JIMYHBIX YCIIOBUAX HX 06pa6OTKI/I M 3KCIUTyaTalnuu, HeO6XOI[I/I-
MBIX Ul TUIOJAOTBOPHOM IMPOEKTHO-KOHCTPYKTOPCKOW, OpraHU3alMiOHHO-YIIPABIEHYECKOM, JKC-
IIEPTHOM, HAaJ30pPHOM, MHCIIEKIMOHHO-ayAUTOPCKOW M HAyYHO-UCCIIEOBATEIbCKOU NEATEIbHO-
CTH.

2 MecTo UMCHMIUVIMHBI B  CTPYKTYpe  00pa3oBaTebHOW  NPOrpaMMbl
NMOAr0OTOBKH OaKajiaBpa

Hucnurnmuna b1.B.05 «MarepuanoBefeHHEe W TEXHOJIOTHS MAaTEPUAIOB» SBIISICTCS TUCIH-
TJIMHOM, BXOSIICH B BapHaTUBHYIO YacTh 0yioka 1 00pa3oBaTenbHON IPOrpaMMBI.

JucuunnuHa u3ydaercs B 4 ceMecTpe, MO3TOMY Jid €€ M3y4eHHUs: HEOOXOIMMBbI 3HAHUS,
chopMuUpOBaHHBIC B PE3YJbTATEC U3YUCHUS AUCHUIUIUH «XUMUsD», «DPusnkay, «dusnyeckas xu-
MUSD».

3HaHUS U YMEHUS 00ydJaroluXcs, MOMydeHHBIC TIPH U3YYCHUU JUCIHILINHBI OYIyT HEO0O-
XOJIUMBI UM TIPH JIaJbHEHIIIeM U3yUYeHUN TaKUX JTUCIUILINH, KaKk « MeTposorus, cTaHaapTU3aius
u ceprudukamus», «[IpoektHas nesTenbHOCTHY, «[lepepaboTka U yTHIN3ANUS OTXOJ0B IIPOU3-
BOJICTBaY, «DKCIEPTU3a MPOEKTOBY, « [exHomorus npousBoacTBay, «Temnopusukay, «TexHomno-
TUYECKHE TPOLIECCHl U 000pYyI0BaHUE MPEANPHUATANA TOPHO-METAJUTYPrHUYE€CKOTO KOMILIEKCay,
MPAKTUKHU ¥ MOATOTOBKH BBITYCKHOM KBATH(PUKAIIMOHHOMN pabOTHI.

3 Komnerenunu od0y4varwouierocsi, popmMupyembie B pe3yJbTaTe OCBOCHHUS JAUCHUILIN-
HbI U IJIAHMPYeMbIe pPe3yJibTaThl 00y4eHusl

B pe3ynbrate 0CBOEHUS AUCHUIUIMHBI «MaTtepuanoBeeHUE U TEXHOJIOTHSI MAaTEpUajIoB»
oOyyJaronuiics 10JKeH 00J1a1aTh CISAYIOMUMHA KOMIIECTCHITUSIMU:

CtpyKTypHBII
YJIEMCHT YpOBEHb OCBOEHUS KOMIIETEHIUN

KOMIICTCHIIN U

MK-22 Cnoco0HOCTH HCMOJb30BATH 3aKOHBI M METOAbI MATEeMATHKH, eCTeCTBEHHBIX, I'y-
MAHHUTAPHBIX M JKOHOMHUYECKHX HAYK NPH pelieHHH NpogecCHOHAIbHBIX 32124

3Hath ® CTPYKTYpY ¥ OCHOBHBIE CBOMCTBA TEXHHUECKUX MATEPHAJIOB;

® ATOMHO-KPUCTAUIMYECKOE CTPOCHUE METAIJIOB;

(ha30BO-CTPYKTYPHBIIl COCTaB CILUIABOB;

THUTIOBBIE TUArPAMMBI COCTOSTHHUS;

CBOMCTBA JKeJie3a M CIUIaBOB HA €T0 OCHOBE;

METOBI 00paboTKH MeTaIoB (edopMmalys, pe3anue, TepMudeckas oopa-
00TKa METAIITMUYECKUX MaTepHaloB);

HOBBIE METAJUTMYECKUE MaTEPUAIIbI.

YMeTs: ® JCMOJb30BaTh 3HAHUE MATEPUANOBEICHHS U TEXHOJOrui oOpaboTKu MaTe-
pHAJIOB IIPU pelIeHUH NPOoPeCcCHOHANTbHBIX 3a/1a4;

® [POTHO3MPOBATH HAa OCHOBE HH(OPMAIIMOHHOTO TOMCKA KOHKYPEHTHYIO
CIOCOOHOCTh MAaTEPUAJIOB M TEXHOJIOTUH.

Braners: ® HAaBbIKAMH MCIIOJB30BaHUA MCTOJIOB CTPYKTYPHOI'O aHAJIM3a U OIIPCACICHUSA
MEXaHUYECKHUX CBOMCTB MAaTEPHUAJIOB, TEXHUKH IIPOBEJICHUS SKCIIEPUMEHTOB
U CTaTUCTUYECKON 00pabOTKH 3KCIIEPUMEHTAIBHBIX JaHHbIX.

IK-23 Cnoco0HOCTh MPUMEHATHh HA NMPAKTHKe HABBIKU NMPOBeIeHUS] U ONMUCAHUS HMCCIIe-
J0BAaHUI, B TOM YHcJje IKCIIEPUMEHTAJIbHbBIX

3Hathb ® 3aKOHOMEpPHOCTH CTPYKTYpoOoOpa3oBaHus,
¢ (a3oBble MMpeBpallleHs] B MaTepUalIaXx U METOJbI UX MCCIIEJOBAHUS,




CTpyKTypHBII

JIEMEHT YpoBeHb OCBOCHUS KOMIIETEHIIUN
KOMIIETEHIIUH
® BIUSHHE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MATEPUAJIOB.
YmeTb ® MPOBOAWUTH MeTaLIOrpauyecKrii aHanu3 cTayieid, YyryHOB, LIBETHBIX Me-
TaJUIOB U CILIABOB;
Bnaznets e MeTOoJaMH MeTauiorpaduyeckoro aHaimnsa,

® METOJAaMH U CPEJCTBAMH KOHTPOJISI KAYECTBA U ONPEICICHUS XapaKTepH-
CTHUK MaTE€pUaJoB




4 CTpyKTYypa U Cco/iepKaHue TN CHUILTHHbI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABISIET 3 3a4eTHbIe enuHuUIbl 108 akan. yaca, B TOM 4ucIe:
— KOHTakTHas pabota — 51,95 akan. gyaca:

—aynutopHas — 51 akaj. 4acos,
— BHeayauTopHas — 0,95 akan. Jaca,

— camocTosATeNbHas padora — 56,05 akan. yaca,
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1. BeneHue. 4 2 - 2/41 11 [TogroToBka K JIGKIIMOHHBIM M| 3aliuTa MpakTHYeCKou pa- | [IK-22,
Martepuanosenenue. Knaccuduxanus wma- NPaKTUYECKUM 3aHSATHSIM, KOH-| OOTBI, KOHTpOJIbHas padora | [IK-23-
tepuanoB. OCHOBHbBIE CBOICTBa MaTepua- TPOJBHOU paboTe. 3)8
70B. CBsi3b MEXIY CTPYKTYpOMl H CBOM- CamocrosiTenpHas nmpopaboTka
CTBaMH MaTepuanoB. MeToabl uccleqoBa- matepuana no temam: Kmaccudu-
HUS CTPYKTYPHI. Kaius  marepuaioB. OCHOBHBIC
CBOWCTBAa MarepuanoB. MeToabl
WCCIICIOBAHHSI CTPYKTYPHI.
2. ATOMHO-KpPHCTAIZINYECKOE CTpoeHue me-| 4 4 - 6 11  [loarotoBka K JEKIUMOHHBIM M| 3aluTa NpakTudeckoil pa- | [1K-22,
TaJIJIOB. MPAKTHYECKHUM  3aHATUSAM, KOH-| 0OTHI, KOHTpOJbHas pabdora | [1K-23-
OcHoBHbBIE THUIIBI CBs3e. Buawl kpucran- TPOJIbHOM padoTe. 3y6
noB. Kpucrammmueckass pemerka. [lomu- CamocTosTenbHas npopaboTKa
Mopuzm. Anmzorpornus. [edektsl Kpu- MmaTepuana mo teMam: OCHOBHBIE
CTaJUIMYECKOTO  CTPOCHUSA.  MeXaHH3Mbl TUNBI CBSI3€. BUIBI KpUCTAIIIOB.
mddy3un. Kpucrannuueckas pemetka. [lo-
aumopdusm. Anuzorponus. [le-
(eKThl KPUCTAJUIMYECKOTO CTpOe-
Hust. Mexanu3mbl 1udQys3un.
3. Kpucramnuzamus pacruiaBoB Tepmoau-| 4 4 - 2/51 11  [loaroToBka K JEKIMOHHBIM U| 3alIuTa MpakTU4eckou pa- | [1K-22,
HAMHYECKOE  YCIIOBHSI ~ KPHCTAJLTH3AIIHH. MPAKTHYECKHUM  3aHATHSM, KOH-| 0OTHI, KOHTpOJbHas padora | [1K-23-
Mexanu3m kpuctamumsanuu Metamion. Ca- TPOJIbHOM paboTe. 3)86
MOTIPOW3BOJIBHAST M HECAMOITPOU3BOJIbHAS CamocrosTenpHas npopaboTKa

KpucTaljin3alusi. MO,Z[I/I(I)I/ILII/IpOBaHI/IC.

MaTcpHraja 1Mo TCMaM: KpI/ICTaJ'IJ'II/I-
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HennputHast kpucramauzanus. CrpoeHue 3alus pacIyiaBoB. YIpyras U Ija-
ciutka. Jlepopmanus meranioB. MexaHu- cruueckass naedopmanms. Mexa-
YeCKHUEe CBOUCTBA. HU3M nedopmanuu. M3meHeHue
VYnopyras u Tmuactuyeckas Jedopmanusi. CTPYKTYPbl M CBOWCTB IOJMKPH-
Mexanusm  nepopmanmu.  M3meHeHue CTAJUIMYECKOTO MeTajula IpH Je-
CTPYKTYpbl U CBOWCTB IOJIMKPHCTAJLTHIEC- ¢dopmanmu. V3MeHEHUE CTPYKTY-
CKOro Merayia npu aedopmarnuu. M3mene- pbl U CBOWCTB IpU Harpere e-
HUE CTPYKTYpPHI U CBOWCTB IIPH HArpeBe Jie- ¢dopmupoBanHoro Metamia. Mc-
¢dopmupoBaHHOrO Metaia. cnbeltaHus IBITAaHUSI MEXaHUYECKUX CBOMCTB.
MEXaHUYECKHX CBOMCTB.
4. JluarpaMMbl COCTOSIHUSA, THUIIBI CTPYKTYp| 4 5 - 2/51 11  [logrotoBka K JIEKIMOHHBIM U| 3alluTa MpakTu4eckou pa- | [1K-22,
MaTepUasoB. NPaKTUYECKUM 3aHSATHSIM, KOH-| OOTBI, KOHTpOJIbHas padora | [IK-23-
OcCHOBHbIE MOHATHUS TEOPUM CILIaBOB. J[ua- TPOJIbHOM paboTe. 3y6
rpaMMBbl JIBOMHBIX cucteM. JKenesoyriepo- CamocrosiTenbHast npopaboTka

JVCTBIE CILIABBI.
@opMHpOBaHUE CTPYKTYPBI CTAIEH U YyT'y-
HOB B paBHOBeCHOM cocTostHuu. Kiaccudu-
Kalus, MapKUpOBKa, CBOMCTBA U NPHUMEHE-
HUE JICTUPOBAHHBIX CTAJICH.

@opMHpPOBaHNE HEPABHOBECHBIX CTPYKTYD.
@da30BbIC IIPEBPAILCHUS B KEIE30YyIIIEPO-
JUCTBIX CIIaBax IPH HArpeBE M OXJIAXIe-
HUH.

Koncrpyknmonnele cranmu. HMHcTpyMmeH-
TaJbHBIE CTANU U cIuiaBbl. CTalM U CILIaBbI
C 0COOBIMH (PM3HUECKUMU U XUMHUYECKHUMHU
CBOMCTBaMHU

MaTepuana o reMam: J(marpamMmsl
COCTOSIHUSI, THUIIBI CTPYKTYp Mare-
puanoB. OCHOBHBIE NOHATHUS TEO-
pun cruiaBoB. Jluarpammsel JBOW-
HeIX cuctem. JKeneszoyrieponu-
CThI€ CILIABBHI.

Knaccugukanus, MapKUpOBKa,
CBOMCTBa M NpPUMEHEHHUE JIeTupo-
BAHHBIX CTAJICH.

dopmMupoBaHUE  HEPABHOBECHBIX
CTPYKTYP.

®da30BbIe MPEBPAIICHUS B KEJE30-
YIIEPOAUCTBIX — CIIaBaX  IpHU

HarpeBC€ U OXJIAXKIACHUH.
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5. MapkupoBka, CBOWCTBa M TpuMeHeHue| 4 2 - 8 12,05 |IlogroroBka K JEKIMOHHBIM H| 3alUTa MpakTH4YeCKou pa- | [1K-22,
CIUTABOB I[BETHBIX METAJIJIOB MPAKTUYECKUM  3aHSATHSM, KOH-| OOTHI, KOHTpOJbHAs padora | [IK-23-
AmIOMUHUR U ero ciiaBel. MeaHble cria- TPOJBHOU paboTe. 3)8
Bbl. CIIJIaBbI TUTaHA. CamocrosiTenbHas npopaboTKa
Hemerannnueckue Matepuansbl. MaTepuana mo Temam: MapKupoB-
Ka, CBOMCTBA U NPUMEHEHUE CIUIA-
BOB I[BETHBIX METAJIOB
AOMUHUN W €ro cIuiaBel. Men-
Hble cIutaBbl. CIIaBbl TUTAHA.
Hemeramdeckue MaTepuasl.
HToro nmo tucuuiimHe 4 17 - 34/141| 56,05 CamocrosiTe/IbHOE N3yYeHHUe 3ager IK-22,
y4eOHOIl M1 HAYy4HOIl JTuTepaTy- MK-23-
pbl. 3yB

Pabora ¢ 31eKTpOHHBIMH 0U0-
JHOTEKAMM.




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B nporecce npenogaBaHusi JUCHUIUIMHBI «MaTepuaaoBeeHUE U TEXHOJOTHS Marepua-
JIOB» IPUMEHSIOTCS TPAAULMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTUHU.

Jlekuu poXoAAT KaK B TPAJAMIIMOHHOW (GopMe, TaKk U B (popMe JICKIIUH-KOHCYIIbTAIUH,
€ TEOPETUUECKUI MaTepuall 3apaHee BBIAACTCA CTYJIECHTAM JJISI CAMOCTOSITEIbHOTO U3YUYEHUS,
JUISL TIOJTOTOBKHM BOIIPOCOB JIGKTOPY, TaKMM 00pa3oM, JEKIHsS MPOXOAMT IO THITY BOIPOCHI-
OTBETHI-IUCKYCCHUS. JIGKIIMM YUTAIOTCSI C HCIOJIb30BAHUEM MYJIbTUMEIUMHOTO 000pYIOBaHUS,
MPE3EHTALMOHHBIX MATEPUAJIOB.

JIeKuMOHHBIA MaTepHall 3aKPEIUISIETCA B XOAE NPAKTHUYECKUX 3aHATUNA, Ha KOTOPBIX BbI-
MOJTHSAIOTCS TPYNIIOBBIC WJIM MHIMBUAYAJIbHBIC 3aIaHUs 0 TIpoiieHHo Teme. [Ipu npoBenennmn
MPAKTUYECKUX 3aHSITUNA HCIOJB3YETCS METOJ] KOHTEKCTHOTO OOYYCHHs, KOTOPBIH TO3BOJISET
YCBOUTH MaTepuall MyTEM BBISIBJICHUS CBA3EH MEXIAY KOHKPETHBIM 3HAHHEM U €ro MPUMEHEHU-
eM.

[Tpu BBIMOTHEHUHU MPAKTUUYECKUX PabOT UCHOIB3YEeTCS TEXHOJOTHUSI KOJIEKTUBHOTO B3aM-
MOJCUCTBUS. 3aHATHS IPOBOJSATCA B BHUJIE JAOOPATOPHOIO aHAIU3a U HKCIIEPUMEHTA, TIPH STOM
CTYJEHTHI pabOTalOT COBMECTHO C MOCIEAYIOUIUM TPYIIOBLIM aHAIU30M IMOJIYYEHHBIX Pe3ylb-
TaroB. Hanmpumep, CTpyKTypy CIUIABOB ONPENEIAECT KaXAblil CTYAECHT NPU U3YYEHUH DKCIEPHU-
MEHTAJIbHBIX 00pa3lioB, a aHAU3 MOJIYYEHHBIX PEe3yJIbTAaTOB M0 €AMHUYHBIM [TOKA3aTessM, BbI-
MOJIHEHHBIX OTJIEJIbHBIMH CTYJECHTAMH, TIPOBOJUTCS TPYIIIOBBIM METOJIOM.

Ha mpakTuueckux 3aHATUSAX CTYACHTHI y4yaTcsl peuiaTh 3aJadd, CBS3aHHBIE C BBIOOPOM,
MEPCIEKTUBHBIX U SKOHOMUYHBIX CTaJIel M CIUIAaBOB, HAaMOOJIEe MPOrPECCUBHBIX TEXHOJIOTUN HX
TepMOo0OpabOTKU, 00ECIIEUNBAIOIINX YMEHbBIICHUE METAITIOEMKOCTH MAIIMH U COOPY>KEHUH, TO0-
BBILLICHHUE JI0JTOBEYHOCTH U HAJICKHOCTH, CHUKEHNE SHEPIreTUYECKUX U TPYJIOBBIX 3aTpar.

B ydeOHOM mpoiiecce HCIONIB3YIOTCA aKTHBHBIE U MHTEPAKTUBHBIC (DOPMBI MPOBEICHUS
3aHATUN (KOMIBIOTEPHBIE CUMYIIAIINH, Pa300p KOHKPETHBIX CUTYallUii) B COYETAHUH C BHEAY1U-
TOpHOI paboToi ¢ 1enbio GOPMUPOBAHUS M PA3BUTHUS MPOodecCHOHANBHBIX HABBIKOB 00yYaro-
IIHIXCHL.

CamocTtosaTenpHas paboTa CTUMYITUPYET OOy4aroUIMXcs K CaMOCTOSITENFHOM mpopaboTke
TEM, BBITIOJTHEHUS WHIUBUIYAIbHBIX 3aJlaHUH, B TIPOIIECCE TTOJATOTOBKU K MPAKTUYECKUM U KOH-
TPOJBHBIM paboTaM, UTOTOBOW aTTECTAIIUU.

6 YueOHO-MeTOAMYeCKOe o0ecleyeHrne CaMOCTOSITeIbHOM padoThl 00y4YaroLUXCsl
[To qucuunnune «MartepuanoBeieHHe U TEXHOJOTUSI MaTepHalIOB» PEIyCMOTPEHA ayIu-
TOpHas U BHEAYAUTOPHAsI CaMOCTOSITEIbHAsA paboTa 00yJaromuxcs.

6.1 AyauTopHasi caMocCTosITeJIbHAsi padoTa o0yJaromuXcs MPEANoaraeT BhIINOJIHEHHE
KOHTPOJIbHBIX paboT.

IlepeyeHb BONpPOCOB /Jisl MOATOTOBKH K KOHTPOJIbHBLIM ayIMTOPHBIM PadoTam 1o Te-
MaM JUCIUIIINHBI

Tema 1. CTpoenue u cBoiicTBa MmaTepuaaoB. MeToabl HCCIe10BAHNS

Urto uzyyaer matepuanoBeaeHue?
[IpuBenuTe MpUMEpPHI BIUSHUS CTPYKTYPhI HA CBOMCTBA MaTepHaa.
HazoBuTe BubI CBOMCTB MaTepUaoB.
Kaxkwue cBoticTBa Ha3bBatoT pusndeckumu? [IpuBenure mpumMepsl CBOKCTB.

5. Kakue cBoiicTBa Ha3piBalOT MeXxaHWuecKMMHU? Ha30BUTE OCHOBHBIE MEXaHUUYECKHE
CBOMCTBA.

6. Kakwue cBoiicTBa Ha3bIBAIOT XUMHUECKUMHU? UTO Takoe XMMHUYECKAsi aKTHBHOCTh U X H-
MHUYECKasi CTOUKOCTB?

7. Kakue cBoiicTBa Ha3bpIBalOT TEXHOJOrnueckumu? Ilepeuncianre U3BECTHBIE BaM.

8. Urto xapakTepu3yroT JUTeiiHbIe cBoMicTBa? Ha3oBUTE OCHOBHBIE U3 HUX.
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9.

Kakue cBoHCTBa XapakTepU3YIOT MOHSATHSA: 00padaThiBa€MOCTh AaBICHHEM, 0Opabda-

ThIBACMOCTEL PE3aHUEM, CBapI/IBaeMOCTB?

10.
11.
12.
13.

JIOB.

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

HaszoBuTe OCHOBHBIE I'PYIIIIBI MATEPUATIOB U JANTE UM KPATKYIO XapaKTEPUCTUKY

Ha xakue KJ1acchl ¥ 110 KAKUM MPU3HAKAM JEJIST METaJlIbI?

Kakue meranibl Ha3bIBalOT YEPHBIE METAILIBI?

Kakue meramisl oTHOCAT K LBeTHBIM? Ha30BUTE OCHOBHBIE I'DYNIIBI IBETHBIX METAJI-

B yem npeumyiecTBa 4epHbIX METAJIOB?

KakoBbI 10CTOMHCTBA IIBETHBIX METAJLJIOB?

KakoBbl 10CTOMHCTBA HEMETAIMYECKUX MaTepruaiioB? ' 1e UX MPUMEHSIOT?

Kakue marepuainsl Ha3bIBatoT IiactMaccamu? Kak oHM noapasiensitorcs?

Uto Takoe KOMNO3UTHbIE MaTepraibl? KakoBbl MX npenumyiinecTBa?

Jyist 9ero HeoOXOAMMO UCCIIEOBATh CTPYKTYPY MaTepraioB?

Kak nmogpasnensiercst cTpykTypa B 3aBUCHMOCTH OT pa3Mepa €€ 3JIEMEHTOB?

Urto Ha3bpIBalOT TOHKOMU CTpykTypoii? Kak oHa uzydaercs?

UYro Ha3bpiBatoT MUKpOCTpYyKTypoi? Kak ona uzyuaercs? Jlaiite XapakTepUCTUKY MHUK-

POCKOIMMYCCKOMY MECTOAY UCCIICAOBAHUSA MECTAJITIOB.

23.

Uro Ha3pBalOT MakpocTpykrypoil? Kak oHa m3ydaercs? OxapakTepuzydTe Makpo-

CKOITMYCCKHE MCTOJBI aHaJIn3a MECTAJIJIOB.

24,

I[aﬁTe XAPAKTCPUCTUKY DJICKTPOHHO-MUKPOCKOIIMYCCKUM MCETOAAM HCCICAOBAHUS

MCTAJJIOB.

25.

Ll

4.

Jaiite xapakTepucTuKy TudPaKIMOHHBIM METOIaM HCCIIEIOBAaHUS METAJLIOB.
Tema 2. ATOMHO-KPUCTA/LUIHYECKOE CTPOEHHE METAJLJIOB

YeM oTHYAIOTCA KpUCTANIMYECKUE Tea OT aMOp(HBIX Ten?

Kakue marepuainbl Ha3bIBalOT KPUCTAIIINYECKUMHU?

Kakue marepuasnsl Ha3bIBalOT aMOP(HHBIMU?

YeM 00BSICHAETCS 3aKOHOMEPHOE YIOPSIOUEHHOE PACIIOJIOKEHUE aTOMOB B KpUCTAJl-

JUYECKOM pelieTKe?

5.
6.
TanoB?
7.
8.
9.

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

Kaxkue Tumbl CBSI3H CYIIECTBYIOT?
HazoBuTe ocHOBHBIE CBOWCTBa MeTalioB. UeM OOBACHAIOTCS 0COObIe CBOMCTBA Me-

Yo Ha3pIBAIOT KPUCTAUINYECKON PEIIETKON?

UTto Ha3bIBAIOT AAJBHUM MOPSAKOM B MaTepuae?

Yro Takoe aneMeHTapHas Aueiika? Kakumu napameTpamMu OHa ONKCHIBAETCS?
Kakne TUIbl KpUCTAINTMYECKUX PEIIETOK BaM U3BECTHBI? OXapaKTEepU3YHUTE UX.
YTto Ha3pIBaIOT KOOPANHALMOHHBIM YHCIOM?

[Touemy KpHCTAIUIMYECKUE PEMIETKH METAIIOB HA3bIBAIOT INIOTHOYITAKOBAaHHBIMU?
B gem cymHocTs nonmmopdusma? Uro Takoe nonumMopgHoe npeBpatieHme?

Yro Takoe aHn3orponus? KakoBa npuunHa aHU30TPOIUH?

IToueMy MOHOKpPHCTAJIIBI SIBJISIOTCSI aHU30TPOITHBIMM MaTepHraiaMu’?

[ToueMy MONMMKPUCTAININYECKHE MATEPUAIIBI SBJISIFOTCS KBa3UM30TPOIHBIMU?
[Touemy amopHbIe Tena ABIAIOTCS UCTUHHO W30TPOITHBIMU?

Yto Ha3pIBalOT e(heKTaMU KPUCTAIIIMYECKOTO CTPOCHHUS?

Kak knaccuuuupyroT HeCOBEpIIEHCTBA KPUCTANINYECKOTO CTPOSHUS?
OxapakTepu3yiTe TOUeYHbIE JePEKThI KPUCTALIMYECKOTO CTPOEHUS.

Kakyro ponb urparot ToueyHsle 1e()eKThl B KPUCTALNTNIECKUX MaTepuaiax?
Kakue HecoBepHICHCTBA KPUCTAJIMYECKOTO CTPOCHMS HAa3bIBAIOT JIMHEWHBIMHM U I10-

yemy? Kakue ObIBatOT 1uciokanun’?

23.
24.
25.

KakoBa ponb qucnokaruii B Kpucramiax?
Yro Ha3BIBAIOT FPaHUIIAMHU 3€PEH, TPaHULIAMH Cy03epeH?
Kaxkyto posib urpatot rpaHuilbl 3€peH B KpUcTauiax?
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Tema 3. Kpucrasuimzauus pacijiaBoB

1. OObAcHUTE NPUHLUIHNAIBHOE OTIMYME KPUBBIX OXJIAXKACHUS IPU 3aTBEpIACBaHUU
KPUCTAUTHYECKUX U aMOP(HBIX MaTepHasoB.

2.  KakoB usnuecknii cmpica Temnepatypsl To?

3. Tlouemy s Havana KpUCTALIM3AIMKA HEOOXOIMMO MEPEOXJIAXKACHUE KHUIKOTO Me-
TaJla HUKE TEMIIEPATypbl PABHOBECHS ?

4.  Kakoil nmponecc Ha3bIBalOT NepeoxiaxaeHuemM? YTo Ha3bIBalOT CTENEHbBIO MEpeoxia-
KIEeHus?

5.  KakoB MexaHu3M KpucTaun3anuu?

6. Kak nmpoucxoaut pocT KpucTamioB?

7. Yem 3aBepiiaercs nIpoLecc KpucTamun3anuu?

8.  Kak BnusieT ckopocTh OXJIQXISHHS IPU KPUCTAIIM3AMK Ha CTENEHb MepeoXIax/ie-
HusA?

9. Kakumu daxTopaMu onpenensercss BO3MOXHas CTENEHb NepeoXJIaKICHHs KUIKOTO
MeTaJljla HUKEe TeMIIepaTypbl KpUCTAILIIU3aluu?

10. Kak MOXXHO MOJTYYUTHh aMOP(PHBIA MeTaI?

11. Yto MOKET NOCITYKUTh 3apPOABILIEM TP HECAMOIIPOU3BOJIBHON KPUCTAILIIN3ALUU?

12. Tlouemy npu O4YeHb MAJIOW U OYEHb OOJIBILON CTENEHU MEPEOXIIAKICHUS KPUCTAIIIH-
3a1us noAaBiseTcs?

13. Yro HazpiBaroT oOxacTAMHU OnukHero nopsaka? Kakyro posib OHU MIparoT IpU KpH-
cTaym3auuu?

14. Kak npoucxoIuT roMoreHHoe 3apoxjaeHue? YTo MOXKET CIyXKHUThb 3apOblleM IpU
CaMOIIPOU3BOJIBHOM KpHUCTaIn3ann?

15. Kakoii 3aponpii Ha3bIBatOT KpuTHueckuMm? Kak MeHseTcst ero pa3Mep ¢ yBeIUYeHU-
€M CTETIEeHU NePeoXIIaxIeHus?

16. Ha3zoBute napameTpsl KPUCTATU3ALIH.

17. Kak BiusieT cTeneHb NepeoxIaXACHNs Ha YHUCIIO0 LIEHTPOB KPUCTAIUIN3ALMY U JINHEH-
HYI0 CKOPOCTb POCTa 3apOJbIIIEH.

18. Yem xapaktepusyercsl rereporeHHoe 3apoxxaenue? [louemy oHO sHepreTHuecku 0o-
Jiee BBITOJJHO, Y4EM FOMOT€HHOE?

19. Kakyto poiib UTparoT MPUMECH MPH KPUCTAIUTH3ANHU?

20. Yro Ha3bIBAIOT MOAUDUIIMPOBAHUEM NPU KPUCTAILIM3ALUN?

21. Kaxkue Mepbl MOKHO TIPEUIOKUTH IS TOTO, YTOOBI 00€CIIEUNTh MOTYYSHHE MEITKOTO
3€pHa IPU KPUCTAIIU3ALUH?

22. Kakoli KpuCTaJI Ha3bIBAIOT JeHAPUTHBIM? [lodeMy mMpu 3aTBep/IeBaHUM MeTalia
KPHUCTAJIJIBI PACTYT B BUJIE€ ACHIPUTOB?

23. Kakue kpucraminyeckue 30HbI MOTYT (P OPMUPOBATHCS B CIUTKE?

24. TloueMy Ha TOBEPXHOCTH CIUTKa OOpa3zyercss 30Ha MEJNKHX PaBHOOCHBIX KpHUCTAJI-
J0B?

25. Uro Ha3bIBAIOT CTOIOYATHIMHU KPUCTAIUIAMU?

26. 3auem MPOBOASAT OIMEPALHIO MOJCTYKUBAHUS TIPH MTOYIESHHH OTIUBOK?

27. Tlouemy martepuan GopMbl (M3JI0KHUIIBI) BIMUAET Ha BEIMUYMHY 3€pHA 3aKpUCTAJUIU-
30BaBIIETOCs MeTauia?

28. Uro Ha3bIBaOT ycaakoil? YTo Ha3bIBalOT ycanouHoi pakoBuHOi? [Touemy ona obpa-

3yercs?

29. Uto Ha3bIBAIOT IUIOCKOCTAMM CKOJbkeHUs? UTO Takoe TIJIaBHBIE IUIOCKOCTHU
CKOJIbXKEHUA?

30. KakoB MexaHU3M IUTacTU4eCcKol aedopmaruu?

31. B dem paznuuume MeXIy CKOJBKEHUEM U JIBOMHUKOBAHWEM MPH MIACTUYECKOU
nedopmarun?

32. KakxoBa mpuurHa MEXaHUYECKOTO HaKIena?
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33. Kak mioTHOCTh AuCIOKaMK BAUSET Ha IPOYHOCTHBIE CBOMCTBA?

34. Kax MeHsr0TCSl CBOICTBA MeTasUIa MPH XOJIOTHOM TIacTHIeckoi nedopmarun?

35. Kak u3MmeHsieTcsi CTpoeHre MeTallia MpH MIACTUIECKON Aedopmaruun?

36. Yro Takoe Tekctypa nepopmanun?

37. Uto Ha3BIBAIOT BO3BPATOM IIPH HArpeBE XOJI0IHOAPOPMHUPOBAHHOTO METasLIA?

38. Uro Ha3bIBaIOT MOJUTOHHU3AIUEH MPHU HArpeBe XoJ0IHOAe()OPMHUPOBAHHOIO Me-
Taja’?

39. UYto Takoe 3apoIbIIlK PEKpUCTAIIN3ANUN?

40. Uro Takoe TeMieparypa peKpuCTaIM3au?

41. Kakue n3meHeHus CTpykTypsl, HaOII0JaeMON B ONTHYECKHI MUKPOCKOII, IPOKC-
XOJIST MPY NEPBUYHON peKpUcTauIn3auuu’?

42. KakoBa Temneparypa peKpHucTauIi3ali YUCTHIX METAILIIOB?

43. B uem pa3zHuna Mexay nepBUYHON U BTOPUYHON peKpUCTaIn3alun?

44, B yem oTnnuue cobuparenbHON U BTOPUYHON peKpUCTAIIN3AUN?

45. Kak MeHSI0TCsl CBOMCTBa X0JI0HOAC(POPMHUPOBAHHOTO METAJIA MIPHU PEKPUCTAI-
JIu3anuu’?

46. KakoBa poib pekpucTalIn3alluOHHOI0 OTKUra?

47. B 4yem paznuune Mexay XONIOAHON U ropsyeil miactTuueckoi nepopmanusmu?

Tema 4. ®a3oBble U CTPYKTYPHbIE NPeBPallleHUs] B ABYXKOMIIOHEHTHBIX MeTa/LInye-
CKHX CHCTeMAax

ook wndE

o N

10.

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

18.
19.
20.
21.
22.

23.
24.

25.

Uto Takoe KOMIOHEHT, (ha3a, CIIaB, CUCTEMa CIIJIaBOB?

Cdopmynupyiite npaBuio ['n66ca. [IpuBenure npuMepsl €ro UCIOIb30BAHUS.

Jaiite onpenenenre NOHATHIO Tuarpamma coctosiHusl. Kakoe coctosiHue oHa oTpaxkaer?
Tunsl (a3 B METANTHYECKUX CUCTEMAX.

ChopmynupyiiTe mpaBuiio peryara (OTpe3koB). st 4uero oHO UCTIONb3yeTcs?
CxeMaTH4HO M300pa3uTh OCHOBHBIC (Pa30BBIC JHUArPaMMBbl ABOMHBIX CHUCTEM M JaTh MX
XapaKTEPUCTHKY.

JlaTth xapakTepucTuky (a3 u 0e3BapuaHTHBIX MPEBPAILIEHU CHCTEMBI.

CxeMaTHYHO H300pa3uTh KPUBYIO OXJIQKICHHS JTFOO0TO CIIIaBa CUCTEMBI.

CxeMaTH4HO U300pa3uTh CTPYKTYPY JIFOOOTO CIIaBa CHCTEMbI IPU KOMHATHOM TeMIepa-
Type.

PaccunTarth OTHOCHTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABISIONIMX B CIUIAaBE M CXe-
MaTHYHO U300pa3HTh €T0 CTPYKTYPY MPH KOMHATHOM TeMIlepaType.

JlaiiTe xapakTepuUCTHKy KOMIIOHEHTOB cucTembl Fe-C.

Jaiite xapakTepucTuky eppura.

JlaiiTe XxapaKTepUCTHKY ayCTEHHUTA.

Yro Takoe rpadut?

Yro Takoe LEeMEHTHUT?

Kakoe npeBpamnienne nmpoucxoaut Ha muann ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?
HazoBurte nuHMIO, IO KOTOPOW BBIACISAETCS MEPBUYHBIN IIEMEHTUT, BTOPUYHBINA IIEMEH-
TUT, TPETHYHBIN [IEMEHTHUT, PEPPHUT U3 ayCTCHHUTA.

HazoBuTte MMHUIO TEPUTEKTUYECKOTO, IBTEKTUYECKOT0, IBTEKTOUIHOTO MPEBPAILCHUII.
HazoBuTe nuHNuN NOIMMOPGHBIX MpeBpalleHUH.

Ha3zoBute kpuTHYECKHE TOYKHU CTAH.

Kaxoit ¢hepput Ha3bIBaIOT MEPECHIIEHHBIM U TIOYEMY?

OOBsCHUTE CTPYKTYpPY TEXHHUYECKOTO JKE€le3a, JT0IBTEKTOMIHOW, HBTEKTOMIHOM, 3a3B-
TEKTOUIHOU CTaJIH.

Onwumute oOpasoBanue nenedypura. Kakoi neqe0ypuT Ha3bIBalOT MPEBpAIEHHBIM?
OO0bsicHUTE CTPYKTYpY O€Oro JA03BTEKTUYECKOTO, 3BTEKTHUECKOIO, 3a3BTEKTHUYECKOTO

YyT'YHOB.
[Touemy Oenblii YyT'yH HE UCTIONB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?
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26.
217.

28.
29.
30.

31.
32.

33.
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.

Onwumute 00pa3oBaHuE ayCTEHUTO-TPA(QUTOBON KOJIOHUHU B CEPHIX UyT'yHaX.

Kakue crnaBbsl UMEIOT CTPYKTYpY, cocTosIyto u3 ¢eppura u nepnurta? Kakue pasHo-
BUJHOCTHU TaKUX CTPYKTYp Bbl 3HaeTe?

Kakue criaBel UMEIOT CTPYKTYPY, COCTOSIYIO U3 nepauTa? Pa3HOBUIHOCTH MepauTa.

B kakux craBax B CTPYKType HAaOII01aeTCs BTOPUYHBINA IEMEHTUT?

Kakue crutaBbl UMEIOT CTPYKTYPY, COCTOALLYIO U3 deppura U nementura? Kakue paszHo-
BUJHOCTH TaKUX CTPYKTYP BbI 3HaeTe?

Kakue cTpykTypbl Ha3bIBatOT BUAMAHIITETTOBBIMU?

Kakue crmaBsl HIMEIOT CTPYKTYPY, COCTOAIIYIO U3 (epputa u rpadura? PasHoBuaHOCTH
TaKUX CTPYKTYp?

Kakas ¢opma rpacdurta B MEHbIIEH CTEIIEHH OCIA0ISET METAUIMYECKYIO OCHOBY UyTr'yHa?
Kakue criaBel UMEIOT CTPYKTYPY, COCTOSILYIO U3 mepinTa U rpapura? Pa3zHOBUIHOCTH
TaKUX CTPYKTYp?

Kakoil cruiaB Ha3bIBalOT cepbIM YYI'YHOM Ha (eppHUTO-nepinTHON ocHoBe? Kak B Hem
IIPOMCXOJUT SBTEKTOUAHOE MpeBpalleHme?

VYKaxuTte CTpYKTYpHBIN IPU3HAK CTallU, O€JIOro YyryHa, Ceporo 4yyryHa.

[To kakMM mpU3HAKAM KJIacCU(UIUPYIOT CEpble YYT'YHBI.

MapxkupoBKa 1 IPUMEHEHHUE CEPOro (JINTEHHOT0) UyTr'yHa.

MapxkupoBKa U IPUMEHEHHUE BBICOKOIIPOYHOTO YYT'yHa.

MapxkupoBka 1 IPUMEHEHHE KOBKOT'O YyTI'yHa.

Kakoii uyryn Ha3piBaloT aHTU(HPUKIIMOHHBIM? KakoBbI ero cBoicTBa?

Kakoil uyryn HazpiBatoT oTOeneHHbIM? KakoBbl yciioBUsl (hOPMUPOBAHMS €r0 CTPYKTY-
pbI?

BnusiHue yriiepojia M MOCTOSIHHBIX IPUMECEH Ha CBOMCTBA CTAJIN.

[To kakuM mpU3HAKaM KJIacCU(UIUPYIOT CTaTU?

MapkupoBKa U IPUMEHEHHUE YIIIEPOIUCTOM cTal OOBIKHOBEHHOI'O KauecTBa.
MapkupoBKa 1 IPUMEHEHNE Ka4YECTBEHHON KOHCTPYKIIMOHHON YIJIEPOIUCTON CTaNIH.
MapkupoBKa 1 IPUMEHEHNE HHCTPYMEHTAIBHOM YIIIEPOAUCTON CTaNIH.

MapxkupoBKa U IPUMEHEHUE CTaJIU AJ11 (PaCOHHOTO JIUTHS.

MapkupoBKa ¥ IPUMEHEHHE ABTOMATHOW CTaJIH.

Pacumpyiite u naiite xapakTepucTHKy ciiaBy cienyromux mMapok: Ct Okxn, Ct 3cm, Ct
Sne, 10xkm, 35, 55, 80, 25JI, A12, A20, Y7A, V12, CH 10, CH25, CY 30, BY 40, BY 60,
KY 35-12, KY 60-3.

Kak npouncxoauT npeBpalieHus nepinTa B ayCTEHUT?

UYro Takoe (azoBas mepeKpuCTaAIIA3AIUS?

Yro Takoe HacieacTBEHHOE 3epHO? [leiicTBUTENBHOE 3€pHO?

Kaxk Bnusier pocT 3epHa Ha CBOMCTBA CTaIM?

Yro co0oif mpenacTaBiseT auarpaMmMa HM30TEPMUYECKOTO pacraja IMepeoXIIaXJeHHOTO
aycreHuTa? Kakyro 3aBHCHMOCTb OHa IIOKa3bIBAET?

Kakoli aycTeHUT Ha3bIBaOT MEPEOXIIaKICHHBIM?

Kak meHsieTcs ycTOMYMBOCTh MEPEOXIIaXKIEHHOTO ayCTEeHUTa IPU MOHWKEHUU TeMIlepa-
TypBbl IpeBpaleHus?

OT 4ero 3aBUCUT XapaKTep CTPYKTYphl IPU U30TEPMHUECKOM IPEBpPALICHUHN HEepeoxiia-
YKJACHHOIO ayCcTeHUTa?

HazoBure TemneparypHsle 00J1aCTH IPEBpAILEHHs] TEPEOXTAKICHHOTO ayCTEHUTA.

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

[Tpu xakoM npeBpalleHuy MoAaBIeHa TOIbKO AUddy3us xene3a?

[Tpu xaxoMm npeBparieHuy nojasneHa auddysus xenesa u yriaepona? Kakoe npespaie-
HUH sBisieTcst 6e3aud y3noHHBIM?

KakoB MexaHu3M NMepIUTHOTO MpeBpalieHus?

Yro mpenctasiseT coboil mpoaykTsl 1 y3HOHHOTO MpEeBpaIleHHs] ayCTEeHUTa B yIiie-
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65.

66.
67.

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

75.
76.
77.
78.

poaucToi ctann? YTo Takoe MEXIIJIaCTUHOYHOE PACCTOSIHUE?

UYro 0611ero UMEIOT CTPYKTYPBI MEPIUT, COPOUT U TPoOoCcTUT? UTO UX OTIMYAET IPYT OT
apyra?

KakoB MexaHn3M U 0COOEHHOCTH MapTEeHCUTHOTO MpEeBpaIleHus?

Uro mpencrapisier coO0i MpoayKThl 0e31udGy3HOHHOTO MPEBPAIICHUsT AyCTEHUTA B yT-
JIEPOAUCTOM cTanu?

Uro npencrapiseT co00i MApTEHCHUT B YIIIEPOAUCTON CTATU?

YTO Ha3bIBAIOT KPUTUUYECKON CKOPOCTBIO 3aKaJIKU?

Kak conepxanue yriepoja BiIusieT Ha CBOMCTBA CTAIM MPU 3aKaJIKe Ha MAPTECHCUT?
Kakoil aycTeHUT Ha3bIBalOT OCTATOYHBIM?

Kakoe u3 npeBpaiieHuil Ha3bIBalOT IPOMEKYTOUHBIM?

KakoB MexaHu3m OCHHHUTHOTO MIPEBPAIICHUS?

Kakue ctpykTypsl 00pa3yroTcs npu OeHHUTHOM IpeBpamieHun? Yem oHU pa3innyaroTcs?
KaxoBbI ux cBoricta?

Kak nerupyroiye 351eMeHThI BIUSAIOT Ha YCTOMUNMBOCTD EPEOXIaKICHHOTO ayCTEHNUTA?
Yto coboii mpencTaBIsoT TePMOKHHETHUYECKHE TUArPaMMBbI.

Kak MOXHO MCIIONIb30BaTh AMArpaMMbl paciaia MepeoxJiaXJaeHHOIo ayCTeHUTa?

Tema 5. MapkupoBKa, CBOWCTBA M MPUMeHEeHHeE CIIABOB IBETHHIX MeTas1oB. Heme-
TALIMYeCKHEe MaTepHaJIbI

1.

w

o o

6

OcHoOBHbIE CIIaBbl HA OCHOBE MeaM (OpOH3bI U JIATYHH), UX MapKHUPOBKa U IPUMEHE-
HHUE.

OcHOBHbIE CIUIaBbl HA OCHOBE aTIOMUHUSA (IepopMUpyeMbIe, TEPMUUECKH HEYIPOUHS-
€MbI€ U YIIPOUHSEMBIE), UX MAPKUPOBKA U IPUMEHEHUE.

CBoilicTBa ¥ MpUMEHEHHE CIIJIaBOB HA OCHOBE TUTAHA.

Kakue crutaBbl Ha3biBatoT 6a06uTamu? KakoBbl mpuHIUNBI UX co3naHus. [Ipusenure
MIPUMEPHI TAKUX CILIABOB.

Kakue matepuainbl Ha3pIBalOT MOPOLIKOBBIE MaTepuanbl? Kak ux nonyyator?
Krnaccudukanus, cBoiicTBa 1 IpUMEHEHNE KOMIIO3UIIMOHHBIX MaTepHalIOB.
Knaccu¢ukanus, cBONCTBa U MPUMEHEHNE OCHOBHBIX I'PYNI HEMETAUIMYECKHX MaTe-
pHaoB.

.2 BHeayauTOopHasi caMoCTOSITeIbHAasi padoTa 0OydJaroIUXCsl OCYIIECTBISACTCS B BUJIE

W3YYEHHUS JIUTEPATYphl MO COOTBETCTBYIOIIEMY pa3feny ¢ MpopadOTKOW MaTepuaia Mo TeMam
JIACIIUIUIMHBI, TPEACTABICHHBIM B pa3ene 4.
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7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEAeHHUA IPOMEKYTOYHOM aTTecTalluH

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl IPOBEACHUS NMPOMEKYTOUHON aTTecCTAlNM:

CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCTBA

IIK-22 — cnioco0HOCTHI0O MCIIOIb30BATH 32AKOHBI U MEeTObl MATEMATHKH, €CTECTBEHHBIX, T[YMAHUTAPHBIX H JKOHOMHYECKHX HAYK NMPHU pelleHHH Npo-
(eccnonaabHBIX 32124

3HaTh

® CTPYKTYpYy U OCHOBHBIE CBOWCTBA TEXHU-
YEeCKUX MaTepHaloB;

® ATOMHO-KPUCTAJUIMYECKOE CTPOSHHUE Me-
TaJIJIOB;

¢ (a30BO-CTPYKTYPHBIN COCTaB CIIABOB;

® THIIOBBIC TUATPAMMBI COCTOSHHS,

e CBOIICTBa jKeJe3a U CIUIABOB HA €r0 OCHO-
BE;

e MeToabl 00paboTKH MeTauioB (aedopma-
s, pe3anue, TepMudeckas oopadboTka
METAJIIMYECKUX MaTepUaioB);

® HOBBIE METAJUIMYECKUE MaTepUalbl.

NO TR WM

©

10.

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

21.

IlepeyeHb TeOpeTHYECKUX BOMPOCOB K 3a4eTYy:

CrtpykTypa u cBOICTBAa MaTepruaioB. AMOP(QHOE U KPUCTAJUIMIECKOE COCTOSTHIE MaTe-
puana.

MeTopl U3y4eHHUs CTPYKTYpPbl MaTepUaJIOB.

Kpucrannuueckas pemerka. OCHOBHBIE TUIIBI PEILIETOK METAJUIOB.

[Momumopdusm. [TomumopdHbIe mpeBpareHus.

JedexThl KpUCTaIIINYeCKOr0 CTPOCHUS.

AHUM30TpOnUS.

DHepreTUuecKue yciaoBUs KpUCTAIUIM3aluU. BiMsgHIEe CKOPOCTH OXJIaXKIEHUsI HA KpU-
CTaJIIIM3ALHUIO.

Mexanusm kpuctaimuzauuu. [lapaMerpsl KpUCTATIN3ALNH.

I'omorenHoe (caMoInpon3BOJIBLHOE) 00pa3oBaHUEe LIEHTPOB Kpuctauiu3anuu. Kpuruue-
CKM 3apOJIBILII.

['eTeporenHoe (HecamMONpPOU3BOJIbHOE) 00pa30BaHUE IEHTPOB KpUCTAUIM3auu. Mo-
TU(GHUIHPOBAaHUE.

JeHnputHas KpucTaIA3anus.

Kpucrannnueckue 30HbI cuTKa. Y cajaka.

Buaer nukBammm.

Bunsr nedopmariuu. MexaHu3M miacTUYecKon aedopMariuu.

Haknen npu mnactudeckoit nedopmaruu. Ponb nuciokaiuii B ynpoYHEHUH.
Pa3pymenue meramios.

Mexanndeckne CBOMCTBa MeTaI0B. KOHCTpYKTUBHAS TPOYHOCTb.

MexaHudeckue XapakTEpUCTHKHU, OPEEsieMble MPU UCTIBITAHUU Ha PACTSKEHHE.
TBeprocTh U cocoObl ee ONpeIeIeHHUS.

MexaHnuyeckue XapakTepUCTUKH, OMpeAesisieMble MPU JUHAMUYECKUX HCIBITAHUAX
(ynapHasi BA3KOCTb, TEMIIEpATypa XJIaAHOIOMKOCTH).

OcHOBHBIE TIOHSITHS TEOPUU CIUIABOB: KOMIIOHEHT, CIUIaB, cucTema, (paza. [IpaBumio ¢as
(mpaBuiio ['n66ca).




CrpyKTypHBII

OLeHOYHBIE CPEACTBA

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs
KOMIIETEHINH
22. Tunsl TBepAbIX (a3 B METAUIMYECKUX CUCTEMAX.
23. IlpaBumo peruara (mpaBUIO OTPE3KOB).
24. OCHOBHBIE THIBI IBOMHBIX AuarpamMm. @OpMHUPOBaHUE CTPYKTYPHI ABOMHBIX CILIABOB.
25. DBrekTHyeckoe mpeBpainieHue. [leputekTudyeckoe npeBpaileHue. DBTEKTOUIHOE TIpe-
BpallleHUE.
26. XapakTepucTuka U BUJ IMOTHOU (a3oBoit nuarpammel Fe — C.
27. XapakTepHucTUKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.
28. IlpeBpamenus u GOpMHUPOBAHUE CTPYKTYPHI B CTAIAX (OENBIX UyryHax, CEPbIX Uyry-
HaX) B PABHOBECHOM COCTOSIHHH.
YMeTs: ® UCIOJb30BaTh 3HAHHE MAaTEPUATOBEICHUS IIpuMepHble NpaKTHYECKHe 3aaHus 1JIsl 3a4eTa:
U TeXHOIOrui 00paboTku Marepuanos pu | 1. KakoBbl pasMepsl CTPYKTYPHBIX 3JIEMEHTOB, KOTOPBIE MOKHO YBUJETH (pa3pelinThb) ¢
pemeHnu mpoheCCHOHATBHBIX 3a/1a4; MIOMOIIBIO0 ONTUYECKOTO (CBETOBOT0) MUKpockomna? Kak BeIOpaTh MoJIe3HOE YBETUUCHUE
® IIPOTHO3UPOBATH Ha OCHOBE HH(bOpMaLII/I— MI/IKpOCKOHa? KakoBa ocHOBHass 0COOEHHOCTh IIPUT'OTOBJICHUA o0BbeKTa It MHKPOCKO-
OHHOTO TOMCKAa KOHKYPEHTHYIO CIOC00- IIMYECKOT0 UCCIIEN0BAHUA?
HOCTh MaTepHasIoB ¥ TEXHOJIOTHIA. 2. OOBSICHHUTH, 3a4eM HEOOXOJMMO HCCIEI0BaTh MaKpOCTpyKTypy? Kakmmu meromamu
3TO MOXKHO cziefath? UTo MOXKeT clyKUTh 00BEKTOM MaKkpoaHanusa?
3. Kakum MeTogoM MOYKHO YCTaHOBHTDH THI KPUCTAUTUYECKON PEIIeTKA METallla U ee Ia-
pametpbl? Kakue TUIbI pemeTok BCTpedaroTest y MetamioB? [louemy OHU Ha3bIBarOTCS
MJIOTHOYTaKOBAaHHBIMU ?
4. TlpuBeauTte mpuUMep BIUSHUS TUMA CB3U (THIA KPUCTATMYECKONW PEIIeTKH) HA CBOM-
CTBa MaTepHaa.
5. TloyeMy cBoiicTBa KpUCTAJUIMYECKOTO MaTepuana, U3MEPEHHbIE B pPa3HbIX HalpaBJICHU-
SIX, MOTYT OTaM4aThesa? B kakux mMarepuanax 3To sBJIEHUE HE HaOroAaeTcs U nouemy?
6. Ilouemy mpu XOJOAHOM IUTACTHUYECKON JeopManuy (IITaAMIIOBKE MM BBITSKKE) MOTYT
o0Opa3oBaThbCsl PECTOHBI IO KPOMKE (Kparo) U3aAemus?
7. OOBSCHUTB, UEM pa3IMYAIOTCS 0-)KEJIE30, Y-)KEeNe30 U O-kKele30?
8. Tloyemy mpH XOJOAHOM IIaCTHUECKOM AedopmManuu BO3pacTaloT MPOYHOCTHHIE Xapak-
TepucTukn? Kak 370 siBIIeHHE Ha3pIBaeTCsA? B KakuXx Cilydasx 3TO sSIBJICHHE HEXKEIATeNb-
HO?
9. YTt0 03HAYAIOT TEPMUHBI Ae(HOPMAITMOHHOE YITPOYHEHUE, 36PHOTPAHUYHOE YITPOYHEHHE,
JTUCIIEPCUOHHOE YIIPOYHEHHE, TBEPAOPACTBOPHOE YIIPOUHEHHE?
10. TTosicantp Tpaduuecku (PU3HMUECKUI CMBICIT TIOHSATHS «PaBHOBECHAs! TeMIEpaTypa KpH-

CTaJllIM3alln (HJIaBJIeHI/ISI)». Kaxoe YCJIOBUC HCO6XOI[I/IMO BBITIOJIHUTD, yTOOBI HAYAJICS
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OLeHOYHBIE CPEACTBA

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.
24,

25.

26.

IIpoLecC KpUcTauIn3auun?

OOBsACHUTD, B UEM OTIMYME KPUBBIX OXJIAXKAECHUS KPUCTANIMYECKUX U aMOP(HBIX Ten?
MOHO JIM TOTY4YUTh aMOP(HBII MeTauT (METANTNIeCKOe CTEKIIO0)?

[Touemy 3epHa 3aKpHCTAIIIM30BABIIETOCS METAINIMYECKOr0 MaTrepuaiga He UMEIT Ieo-
METPUYECKU PaBUIBHOMN (popMbI?

Kakyto nenp npecienyroT npu BBEICHUH B paciulaB (KUAKUI MeTal1) MOAU(PUKATOPOB?
[IpuBecTn npuMeps! AEUCTBUS MOAU(DUKATOPOB.

OOBsACHUTD, B KAKOH OTJIMBKE 3€pHO 3aKpUCTAJUIN30BABIIErocs MeTaia Oyner Oosblie:
MIPH PA3IIMBKE KHUIKOTO METAJIA B TIECUAHYIO (POPMY MM B METATUIMICCKYIO?
OOBsACHUTD, K YEMY MOKET PUBECTHU IIEPErpeB paciliaBa MpeJl pa3IuBKOM ero B popmbl
(M310XKHUIBI)?

OOBsACHUTD, 3aUu€M HPOBOJAT ONEPALUI0 MOACTYKUBAHHUS IPU IMOJYYCHUHU OTJIMBOK?
Kak ee ocymecTBuTh

OOBsACHUTD, IPU KAKOH JepopMaluu MOXKHO HEOOPaTUMO U3MEHUTH (popMy, pasmMepsl U
CBOICTBa MaTepHala — yIpyroi Win IiacTu4eckon?

OOBACHUTH MOHATHE TEOPETUYECKask MPOYHOCTh KpucTauia. Kak oHa M3MeHseTcs npu
W3MEHEHUHU IUIOTHOCTHU AUCIOKAINM?

OOBACHUTD, YTO MPOUCXOAUT MPU (POPMUPOBAHUH TEKCTYpPHI B 1€()OPMUPOBAHHOM Ma-
Tepuaie?

3ayeMm TpeOyeTcss BOCCTaHABJIMBAThH IUIACTUYHOCTh XOJOAHOAE(HOPMUPOBAHHOIO JIHCTA
(kamuOpOBaHHOW 3aroTOBKH, BOJIOYEHOUW TpoBoJiokn)? Kakoi 00pabOTKON 3TO MOXKHO
caenars?

OOBsICHUTD, KaKOE CBOICTBO MaTepHalla XapakTepusyeT TBepaocTh. Ha uem ocHOBbIBa-
I0TCS METOJIbl U3MepeHus TBEpAocTU? B uem ux ornuune?

Kak npoBonsT ucnsiTaHue Ha yiapHyto Bsi3kocTh? Kakosa ero menp?

C Kakoi LeIbI0 MPOBOJAAT YCTAJIOCTHBIE UCIIBITAHUS?

Ha npumepe 1ByXKOMIOHEHTHOW CHUCTEMBI ITOKa3aTh, KaKyl0 HH(POPMAIUIO MOXHO MO-
JYyYHTb, TOJIB3YSCH MPABUIIOM phldyara (IIpaBUIOM OTPE3KOB).

CxeMaTH4HO M300pa3uTh AUArpaMMy JBOMHON CHCTEMBI C OTCYTCTBHEM PacTBOPHMO-
CTH (C MOJHOW PacTBOPUMOCTHIO, C OTPAHMUEHHON PACTBOPUMOCTBIO) KOMIIOHEHTOB B
TBEP/IOM COCTOSIHUH, J1aTh XapaKTEPUCTUKY TOYEK, JUHUNA AuarpaMmsl, a3 u 6e3Bapu-
AHTHBIX MPEBPALICHUN CUCTEMBI.

PaccunTare OTHOCUTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABJISIOIIMX CILIaBa IpU

17




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OLeHOYHBIE CPEACTBA

217.

28.

29.

30.

31.

KOMHATHOM TeMIIepaType U CXEMaTUYHO M300pa3uTh CTPYKTYpY CIUIaBa JIBOMHOW CH-
CTEMBbl C OTCYTCTBHEM PAaCTBOPUMOCTH (C MOJHOM PacTBOPUMOCTHIO, C OIPaHUYECHHOMN
PacTBOPUMOCTBHIO) KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

Onunmre oOpa3zoBanue neaedypura. B kakux cruiaBax oH 00pa3yeTcs, KaKOBbI YCIOBHS
ero obpazoBanus? Kakoit nene0yput Ha3pIBaOT MpeBpamieHHbM? CxeMaTuaHo u300pa-
3UTh CTPYKTYpY JieAeOypuTa npu KOMHATHOW TeMIepaType.

Onwumute obpa3zoBanue nepiauta. KakoBbl yciaoBus oOpa3oBaHUsS M XapaKTEPUCTHKU
3TON CcTPYKTYphl? CXeMaTUYHO U300pa3UTh CTPYKTYPY MEpIHUTa NMPU KOMHATHOW TeM-
nepatype. KakoBbl pa3HOBUAHOCTU 3TOUM CTPYKTYpPHI?

HazoBuTe KpuTHUECKHE TOUKH CTalH U UX o0o3HaueHue. Kak onu onpenensiorcsa? Yka-
3aTh UX MOJIOXKeHUe Ha Auarpamme Fe-C.

N300pa3uth auarpaMMy COCTOSIHUS >Kelne30 — KapOu[ kenesa, ykasaTh (a3l BO BCEX
00JIacTsAX JUarpamMMmbl, pacCMOTPETh IpeBpalieHus B ciuiaBe, couxepxkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB Ha3piBaeTcsa? PaccuuraTh OTHOCH-
TEJIbHOE KOJIMUYECTBO CTPYKTYPHBIX COCTABJISIOUIMX B 3TOM CIUIaBE U CXEMATHYHO M300-
pasuTh €ro CTPYKTYpy MPH KOMHATHOM TeMIieparype.

OOBsACHUTH, YeM aUarpaMma >keie3o — rpaduT OTIMYaeTcsi OT AMAarpaMMbl JKeJIe30 —
1eMeHTUT. M300pa3uTh CXeMaTHYHO CTPYKTYPBI CEpBIX UYTYHOB C pa3HOW MeTajuinye-
CKOIl OocHOBOM ((heppuTHON, peppUTHO-TIEPIUTHON, MEPIUTHON) U ¢ pa3HOU (popmoi
rpadUTOBBIX BKIIOYEHHUH (TIaCTUHYATOH, mapoBUIHON). OOBICHUTH, KaK MPOUCXOAUT
nporuecc rpagpuTH3aluu 1 GOPMUPOBAHUS CTPYKTYPHI B ATHX CIUIaBaXx.

Bnaners:

HaBbIKAMU  MHCIIOJIB30BAHMSI  METOJIOB
CTPYKTYpPHOTO aHallu3a W ONPENCIICHUs
MEXaHMYECKHUX CBONCTB MaTepHalioB, TEX-
HUKH IIPOBEJICHUS DKCIEPUMEHTOB M CTa-
TUCTUYECKOH 00pabOTKH  SKCIEpUMEH-
TaJbHBIX TAHHBIX.

HpnMeprle NPAKTHYCCKHUE 3aJaHusA AJIA IK3aMeEHa 10 PCIICHUI0 3a1a4 U3 Mpo-

(peccuonanbHoii 061aCTH:

1.
2.

w

Kax mpoBectn makpoananus? KakoBsl €ro 1eiu, METO1bI?

Kakum MeTogoM MOXKHO HMCCIIEIOBaTh paclpe/eiieHue Cephl B CIUTKE (OTIUBKE, 3aro-
TOBKE)?

Kax mpoBecTu rimy0okoe TpaBieHHe cTaibHOTO 00pasia. Kakossl ero menu?

Kakyum MeT0/10M MOKHO BBISIBUT MOPbI, TPEUIMHBI, PAKOBUHBI, KPYITHbIE HEMETAIITNY -
CKHE BKJIFOUEHHUS B OTJIMBKE (CIUTKE, OTJIMBKE, TOKOBKE, MIPOKaTe)?

[Ipu MakpoaHanu3e CIUTKa BBHISBJICH JIMKBALMOHHBIM KBajpaT (moaycaaovHas JUKBa-
IS, OCeBasi TIOPUCTOCTh, CKBOPEYHHUK, KaMHEBUIHBIN U3JIOM, (JIOKEHBI, mu(epHbIH
u3noMm, paccioeHue). OOBSICHUTh TPUYUHBI MOSBICHUS TOrO Je(eKTa U BO3MOXKHBIC
CrocoObl ero ucnpanieHus (IPeIoTBPALEHUS).
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OLeHOYHBIE CPEACTBA

~

10.

11.

12.

13.

14.

15.

16.

17.

18.

Kak oTnuuuTh ycTamoCTHBIN U3710M OT IPOYMX BUIOB M310Ma? KakoBbl IpUUMHbI IIPO-
SIBJICHHS TAKOTO M3JioMa?

Kak oTiuuunTh BA3KOE pa3pylIeHHUE OT XPYIKOro?

Kak mpoBecTH MHKPOCKOIHMYECKOE HCCIEJOBAaHUME METAUIMYecKoro marepuana? Uro
MO’KHO BBISIBUTH C TIOMOLIbIO TAKOTO MCCIIEA0BaHUsA?

Kak MO>XHO NOBIMATH HA BEJIMUMHY 3€pHA MPU Kpuctaumm3auuu Meramia? Kakue me-
PBl MOXKHO TIPEUIOKUTH JUIS TOTO, YTOOBI 00ECTIeYUTh MOTYYEHHUE MEJIKOT0 3€pHa MPH
KpUCTaJUIM3auun?

OOBSACHUTD, B UEM pa3IMyle MEKIY XOJOJHON U ropsdei miacTuieckoi aedopmanu-
amu? [louemy mpu XonoaHON TutacTUdeckol aedopManuu HaOIIOJAeTCsl YIPOUYHEHUE
MeTajuia, a Ipyu ropsiaei 3TOro He MPOUCXOAUT?

Kak BOCCTaHOBUTH MJIACTUYHOCTH XOJOIHOJEe(HOPMUPOBAHHOTO JKCTa (KaaubpoBaH-
HOM  3aroTOBKM, BOJIOYCHOW mpoBoioku)? Kak  ocymecTBuTh  omeparuio
PEKpPUCTATUIM3ALUOHHOTO OTKHUra?

Kak onpenenuts npenen ynpyroctu (Ipeaen TeKy4ecTH, Mpeaea NPOYHOCTH, OTHOCH-
TeNbHOE YIUIMHEHHE, OTHOCUTEIILHOE CY)KEHHE, TBEPAOCTh, YAAPHYIO BA3KOCTh) MaTe-
puana?

Kak onpenenuTs OTHOCUTENIBHOE KOJUYECTBO (a3 (CTPYKTYPHBIX COCTABIISIONINX) MPU
3aJJaHHOW TemnepaType B ABOWHBIX ciutaBax? [losicHuts rpaduuecku.

[Tpu KakuX ycIOBHAX B METAJUIMYECKHX CIUIaBaX MOXET 00pa3oBaTh TBEPJIbIA pacTBOP
3aMelnieHus (TBEpAbIl pacTBOpP BHEAPEHUS, XUMUYECKOE COEIMHEHUE, MEXaHUYecKas
cMech KOMINOHEHTOB)? Kak BBITISAAAT 00sacTH 3THX (a3 Ha JuarpaMmmax COCTOSHUSA?
CxeMaTH4HO M300pa3uTh KPUBYIO OXJIQXKIEHUS U CTPYKTYpy JiIoOOro cIuiaBa JABYX-
KOMITOHEHTHOM CUCTEMBI (C OTCYTCTBHEM PACTBOPUMOCTH, C OJHON PacCTBOPUMOCTHIO,
C OrpaHUYEHHOIN PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSTHUM) IIPU KOMHAT-
HOH Temmeparype.

CxeMaTnuHO M300pa3uTh CTPYKTYPY JIFOOOTO CIUIaBa JBYXKOMIIOHEHTHOW CHCTEMBI
IIPY KOMHATHOM TEMIIEpaType, pacCUUTaB OTHOCUTEIBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTABJISIFOLIUX.

[Tp1 MUKpPOCKOIIMUYECKOM MCCIIEJOBAHUH B CIUIaBE HAOMIOAt0TCs 3epHa peppHuTa U He-
00JIBIIIOE KOIMYECTBO IleMeHTuTa. Kak Ha3zbpiBaeTcs Takoil cruiaB? KakoBBI €ero cBOIi-
CTBa U 00JIACTH MPUMEHEHUS?

[Ipy MHKpPOCKONMYECKOM HCCJIEJOBAHWU B CIUIaBe HaONIONAIOTCS 3epHa Qeppura u
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OLeHOYHBIE CPEACTBA

19.

20.

21.

22.

23.

24.

25.

26.

27.

nepauT. Kak HasbiBaeTcs Takoi cruiaB? KakoBbl ero cBOWCTBa U KaKk OHM 3aBUCAT OT
KonuecTBa nepiauta? Kakossl 001acTi MPUMEHEHHS STUX I1aBOB?
[Tpy MUKPOCKOIIMYECKOM HCCIIEIOBAaHUU B CIUIaBe HaOmoaaroTcs nepiaut. Kak Ha3bpiBa-
ercs Takoil crutaB? KakoBbl pa3HOBUIHOCTH TaKOM CTPYKTYpPBI U pa3iiiyuus B UX CBOM-
cTBax?
[Tpy MUKPOCKOIIMYECKOM HCCIIEJOBAHUM B CILIaBE HAOJIOAIOTCS MEPIUT U CeTKa Ile-
MEHTHTA 110 rpaHulaM 3epeH. Kak HazbiBaeTcs Takoi cruiaB? KakoBbl €ro cBONCTBA U
obnacTu npuMeHeHus ?
[Ipy MHUKPOCKONMYECKOM HKCCIEIOBAHUM B CIUiaBe HabOmomaercss nexeOypur. Kak
Ha3bIBaeTcs Takoi cruiaB? KakoBel ero cBoiicTBa u 00J1acTu MpUMEHEHU?
[Ipy MUKpPOCKONHMYECKOM HCCIIEJOBAaHUM B CIUIaBe HaOII0Aal0TCs 3epHa (deppura u
BKIItoueHus rpadura. Kak HaszpiBaeTcs Takue criaBbl? KakoBbl pa3HOBUAHOCTH CILIa-
BOB C TAKMMH CTPYKTYPHBIMH COCTABJISIOIIMMHE, KAKOBBI Pa3IN4Msl B UX CBOMCTBaxX?
[Tpu MUKPOCKOIIMYECKOM HCCIIEIOBAHUU B CIUIaBe HaOII0qar0TCs 3epHa (eppura, mnep-
JTUT ¥ BKItoueHus rpaduta. Kak HaspiBaeTcst Takue cruiaBbl? KakoBbl pa3sHOBUAHOCTH
CIUIaBOB C TaKUMH CTPYKTYPHBIMH COCTABJISIFOLIMMH, KAKOBbI pa3jiMyusi B UX CBOM-
cTBax?
[Tpy MUKPOCKOITMYECKOM HCCIIEIOBAHUH B CIIJIaBE HAOMIOJAIOTCS IEPIUT U BKIIOUECHUS
rpadura. Kak Ha3piBaercs Takue criaBbl? KakoBbl pa3HOBHAHOCTH CIUIABOB C TAKUMHU
CTPYKTYPHBIMH COCTABJISIFOUIMMU, KAKOBBI Pa3JIN4YMs B UX CBOMCTBaX?
Kax maenTudunupoBaTh B CTald BUAMAHIITETTOBYIO CTPYKTYpy? Ilpn kakux ycioBu-
X OHa MOKET 00pa30BaThCsl U KaK 3TO MOBIUSET HAa CBOICTBA cTaIu?
[Ipu KakuX yCIIOBUSIX B CTaJIM MOXET 00pa30oBaThcs nepechimennbiii hepput? Kak on
MOBJIMSET Ha CBOICTBa cTanu. Kak nmpepoTBpatuth ero oopasonanue?

TaKOI'0 YyTr'yHa M €ro cBoicTBa?

ITK-23 - ¢c1oco0HOCTHIO IPUMEHATh HA NPAKTHKE HABBIKH TP

OBCICHUA M OITUCAHUA ncc.neszaHnﬁ, B TOM YHUCJIC IKCIIEPUMECHTAJTbHbIX

3HaTh

3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHUs,
¢da3oBble TpeBpallleHUs B MaTepuaiax u
METO/IbI X HCCIIEA0BAHNUS,

BIIMSIHUE CTPYKTYPHBIX XapaKTEPUCTHK Ha
CBOICTBa MaTE€pPHAJIOB.

=

w

Ilepedyenb TeopeTHYECKMX BOIIPOCOB K 3a4€TYy:

CBs13b MEXY CTPYKTYPOM M CBOMCTBAMU CEPBIX YyTYHOB.

Knaccugukanus, MapkupoBKa M NPUMEHEHHUE CEPbIX YYI'YHOB (JIMTEHHBINH, BBHICOKO-
MPOYHBIN, KOBKUMN, OTOEIEHHBINA, aHTU(PPUKIIMOHHBIN).

BnusiHue yriiepoja v IOCTOSIHHBIX IPUMECEH Ha CBOMCTBA CTAJIU.

Knaccudukanus, MapkupoBKa U IPUMEHEHUE YTIIEPOAUCTHIX cTaslel (OOBIKHOBEHHOTO
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CrpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs OneHouyHbIE CPECTBA
KOMIIETEHINH
KauecTBa, KAUeCTBEHHON KOHCTPYKIIMOHHOW, HHCTPYMEHTAJIBHOI).
5. IlpeBpaiienus npu HarpeBe CTalM.
6. Pocr 3epHa aycTenura npu Harpese.
7. W3ortepmuueckuil pacrnaj nepeoxaxIeHHOro aycTeHuTa. M3oTrepMudeckue auarpam-
MBI pacra/ia mepeoxJiakIeHHOrO ayCTEHUTA.
8. IlpeBpailieHus npu HENPEPHIBHOM OXJIKICHUU CTAIU. TepMOKMHETUYECKHUE AUarpaM-
MBI pacra/ia mepeoxJIakIeHHOrO ayCTEHUTA.
9. BnusHHe Nerupyomux 3JIeMEHTOB Ha YCTOWYMBOCTh U KMHETHKY pacrapa mnepeoxsia-
KJIEHHOTO ayCTCHHTA.
10. IIpeBpamienus npu Harpese (MIPH OTIYCKE) 3aKAICHHOM CTaH.
11. Knaccudukamys, MapKHpOBKa M NMPUMEHEHHE KOHCTPYKIIMOHHBIX JIETHPOBAHHBIX CTa-
neil (ctpoutenbHas, MAIIMHOCTPOUTEIbHAS JJI XOJOJHOM IITaMIIOBKHU, yiydllaemasi,
PECCOPHO-TIPYKUHHASA, IAPUKONMOAIIMIHUKOBAsA, CTAIM s 3aKkanku TBY, cranmm mis
XTO).
12. OcHOBHBIE MOHATHS U KIACCUPHUKAIMS TEPMUIECKON 00pabOTKH.
13. Orxwur cranu.
14. 3axanka cranu.
15. Ornyck cranu. CtapeHue.
16. Xumuko-tepmmyeckas oopadoTka.
17. Tepmo-mexanuueckas 06paboTka cTaiu.
18. CmuraBel Ha ocHOBE Meu (OpOH3BIL, JTATYHN).
19. CnnaBbl Ha OCHOBE ATIOMUHHUSL.
20. CrnaBsl Ha OCHOBE TUTaHA. baOOUTEHI.
21. TlopoukoBble, KOMIO3UIIMOHHbIE, aMOP(HBIE MATEPUAIIBI.
22. CBOWCTBa M IPUMEHEHHE OCHOBHBIX TPYIT HEMETAJIUIMYECKIX MaTepPHAaJIOB.
Ymetb ® IPOBOAMTH MeTajulorpaduuecKuil aHaiu3 IIpuMepHble NpaKkTHYeCKHe 3aaHUA /5 3a4eTa:
crajned, 4yryHOB, IBETHBIX MeTawioB u| 1. PacmmdposaTe Mapku cTaiy, ykasaB coJepsKaHHE YIJEpoJa, BUA M COZEpKaHUE Jie-
CILIIaBOB, THPYIOLINX AJIEMEHTOB, KaUeCTBO, HA3HAYEHUE U TPUMEPHbIE CBOMCTBA.
2. PacumgpoBats MapKy ceporo (JUTEHHOT0, BBICOKOITPOYHOTO, KOBKOTO) UyT'yHa, yKa-
3aB €ro CTPYKTYpY U YCJIOBUS MOTY4EHUS
3. Ha3oBure KpUTHYECKHE TOYKH CTaJIM U UX 0003HaueHWe. Kak oHHM ompenensroTcs?
VYkazarp uX nonoxxenue Ha auarpamme Fe-C.
4. Kakoll ayCTeHUT U MOYeMy Ha3bIBalOT nepeoxiaxkaeHHbIM? Kak onpenenuTs cTeneHb

21




CrpyKTypHBII

JJIEMEHT [Tnanupyemsle pe3yabTaThl 00yUeHHUsI OreHouHBIE CpEACTBA
KOMIIETEHIIUH
€ro MepeoxyaKIeHus?
5. Tlodemy B 3aKajgeHHOU CTaJIM BCETJa MPHUCYTCTBYET OCTATOYHBIN ayCTEHUT?
6. Kak MOXXHO MCHOJB30BATh HA MPAKTUKE U30TEPMUUYECKHE AMArpaMMbl pacmaza mepe-
OXJIaX/IEHHOT'O ayCTeHUTa?
7. Kak u3MeHsATCS CBOMCTBA CTaJIM MPU YBEIMYEHUU CKOPOCTU OXJIAXACHUS B NEPIIUT-
HOM uHTepBasie? OOBICHUTD, TOYeMY?
8. BriOpare Hamboliee AWCIEPCHYIO CTPYKTYPHYIO COCTABISIONIYIO, (POPMHUPYIOUTYIOCS
npu auddy3noHHOM paciiaie NepeoxIaxaeHHOro ayCTeHUTA.
9. Yro 0o0miero u B 4eM OTJIMYHSA B CTPYKTYpPaxX MEPIUT, COPOUT B TPOOCTUT?
10. OOBsAcHUTDH, MOYEMY MAPTEHCUT UMEET BBICOKYIO TBEPAOCTb. 3aueM CTajb CO CTPYK-
TypO¥ MapTeHCHUTa HaJl0 IIOJIBEPraTh OTIIYCKY?
11. OOpsacHUTH, B KakO# crasm OyAeT BbILIE TBEPIOCTh IpPU 3aKajKe: B CTalM 45 wiu
30XI°C?
12. OOBsacHUTD, y Kako# cTaiau OyaeT 0oJblle IPOKAINBAEMOCTh — YIIEPOIUCTON HIIH Jie-
rUpOBaHHON? 3aueM HEOOXOMMO 3HATh IPOKAIUBAEMOCTD CTaJIN?
13. Kak BbIOpaTh CKOpPOCTh OXJ@XICHHUS NpPU 3aKalKe Ul MOJy4eHHsS MapTEHCUTHOU
CTPYKTYpBI [10 BCEMY CEUEHUIO U3/1ETH?
14. Jlns xakoi ctanu — 103BTETOUTHON WM 3a9BTEKTOUIHOM — HYKHO IPUMEHSTH HEIOJI-
Hyto 3akanky? [losicauTs, ucnons3ys nuarpammy Fe-C.
15. CpaBHuTE CBOICTBA CTaIM C OEHHUTHON CTPYKTYpOH M MapTEHCUTHOW CTPYKTYpOH, €
OCMHUTHOI U TPOOCTUTHOM CTPYKTYpOor. OOBACHUTE pa3InyUsL.
16. Ilouemy mpu OTHYCKE 3aKaJIEHHOW CTaJIM BHIOMPAIOT pa3iIMyuHble TeMIepaTyphbl Harpe-
Ba?
17. Kakas cranp nocie yiydmieHus OyaeT UMeTh 0ojee BBICOKYIO TBEPAOCTh: CTallb 45
unu ctanb 30XI'C, ecnu OTIyCK TPOBOIUIIN TIPU OJHOM U TOH ke Temrieparype?
18. Tlouemy pexyIiuii HHCTPYMEHT U3 YIIIEPOAUCTON CTAaIM MOJABEPraloT HU3KOMY OTITyC-
ka. Kakas Oyzer cTpyKTypa U CBOWCTBA TAKOTO MHCTPYMEHTa?
19. B 4yemM ocHOBHasi OCOOEHHOCTb M IPEUMYIIECTBA TEPMOMEXaHHUYECKOW 00paboTKH
cramm?
20. C Kako# 11eJIbI0 HACBIIAIOT MOBEPXHOCTh HU3KOYTJIEPOAUCTON CTAIN yriaepoiom?
Branets e MeToJaMH MeTauiorpaduyecKkoro aHaau- IIpuMepHBbIe NpakTHYECKUE 3a[aHUA JJIs1 IK3aMEHa 110 PEeLIeHUI0 3a/1a4 U3 Npo-

3a,

¢ MCTOJAaMHU U CPCACTBAMH KOHTPOJIA Ka4C-

(peccuonanbHoi 06s1aCTH:
1. OObsicHUTDH, KaK BHIOpATh COAEpIKAHUE YIepoda B CTalM JJsl U3TOTOBJIEHUS AETaIu
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OLeHOYHBIE CPEACTBA

CTBa U ONPEJICTICHUS XapaKTEPUCTUK Ma-
TEpUaJoB

o

10.

11.

12.
13.
14.
15.
16.
17.
18.

19.

MallluH, KOHCTPYKIIHUU UJIU COOPYKCHUS.

. OOBsicHUTH, KaK BbIOpaTh cofiepkKaHKe yriaepoaa B CTalIH JIsl U3TOTOBJICHUS PEKYILETO

(ITaMIOBOr0) HMHCTPYMEHTA.

. Kak no crpykrypHOMy npHU3HaKy MOKHO ONpPEAeNIUTh cTajib (Oeblil UyryH, Cephlil uy-

I'YH, IIOJIOBUHYATBIA YYT'YH, JK€JI€30 TEXHUYECKOU YUCTOTHI)?

OOBSICHUTD, MOKHO JIM UCIOJB30BaTh O€NbIi YyTryH B KauecTBE KOHCTPYKIHOHHOIO
Marepuana.

OOBSICHUTH TPEUMYIIIECTBA CEPOTr0 UYT'yHa MO0 CPABHEHHIO CO CTAIIBIO.

. OOBSACHUTH, MOXHO JIM HCIIOJIH30BaTh OB YyryH B Ka4eCTBE KOHCTPYKIIHOHHOTO

Marepuaia?

. OObsicHUTB, Kakasg ¢opma rpaduTa B MEHBIICH CTENEHH OCIA0NIIET METAILTHYECKYIO

ocHoBY uyryHa? Kak nomyuuts Takyro popmy rpaduta B OTIUBKE?

. Kak nomyuuTh OTIMBKY €O CTpYKTypoW KOBKOro uyryHa? KakoBbl pa3HOBUIHOCTH

CTPYKTYPbI TAKOTO Yyr'yHa U €ro cBoMcTBa?

. Ilouemy He IPOUCXOIUT YIIPOUHEHUS CTAIM IIPU TOpsiueil MIaCTUUECKON JedopManuu

npu 1050 °C?

[Touemy nedopmanus ceunua (Tt = 327 °C) npu KOMHaTHON TeMIlepaType sBiseTCs
ropsiueit gedopmarueii?

[Ipu pexpucTaNIM3alMOHHOM OTXKHIe XOJOAHOKATaHOM JeHThl u3 ctanu 08km oxia-
xneHue B nHTepBasie Temmeparyp 680 — 370 °C BexyT ¢ mainoii ckopoctbio. [Touemy
3TO HEOOXOUMO?

Ha3HauuTe pexuM peKpUCTALIM3ALMOHHOIO OTXKHra JJsl HUKOYTJIEPOAUCTON X0J0/1-
HOKATaHOU JIMCTOBOW CTaJIH.

Kak ornpenenstor CKJIOHHOCTb CTalIM K pOCTY 3€pHA IIpU Harpese?

HazHauuTh pexum MoIHOro OTXKUra JUIsl CTalu Mapku 45.

HazHauuTe pexxuM HOpMaIU3alMy JIs CTaIu Mapku 45.

Bri6pate TepMuueckyro o0pabOTKy ISl UCHPaBIEHUS BUIMAHIITETTOBOM CTPYKTYpPHI
B CTaJIbHON OTJIMBKE.

BriOpats TepMuueckyro 00pabOTKy ISl UCTIPABICHUSI KPYIMHO3EPHUCTON CTPYKTYPHI
ropsiueKaTaHoil cranu.

Bri6path 3akanouyHyro cpeny, 00ecrneurnBaoly0 HauOOoIbIIYI0 TPOKATMBAEMOCTD yT-
JIEPOJUCTON CTAIIN.

Br16paTh 3akanounyro cpey AJis 3aKaJIKU JIETMPOBAHHOW YIJIEpOJIMCTON CTaJIH.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OLeHOYHBIE CPEACTBA

20.

21.

22.

23.

24,

BriOparh pexuM OTITyCcKa 3aKaJeHHOW CTajM, 00eCIIeYMBAIONINII COXpaHEHHE BBICO-
KOU TBEPAOCTH.

BriOparh pexuMm OTIycKa 3aKaJIeHHOW CTalld, 00ECIeYMBAIOUINA BBICOKHE YIPYTHe
CBOICTBa

BriOpath pexuM OTITycKa 3aKaJeHHOH cTayii, 00eCIeunBaIOINN COYeTaHNE BBICOKOM
IIPOYHOCTH, TBEPAOCTH, INIACTUYHOCTH U yIAPHOU BA3KOCTH.

Cranb 45 Obla moABEpPrHyTa HArpeBy oA 3akajky Ao temnepatypsl 740 u 840 °C.
Kakoii pexxum HarpeBa BbIOpaH NPaBUIBHO U TOYEMY?

Cranp Y10 Oblia nmoJBeprayTa HarpeBy 1oj 3akaiky 1o Temrneparypsl 740 u 900 °C.
Kakoii pexxuM HarpeBa BEIOpaH NPaBUIBHO U MTOYEMY?
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0) Ilopsinok mpoBeaeHNsI MPOMEKYTOYHOH ATTECTAIlMM, NOKA3aTeJId U KPUTEPHUH OLe-
HUBaHUSA:

[TpomexyTouHas arrecTanus 1o JMcUUIUIMHE «MaTepuaaoBeleHue U TEXHOJIOTUS MaTepu-
QJIOB» BKJIIOYAET TEOPETUYECKUE BOIPOCHI, IO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00Yydaro-
MIMMUCS 3HAHWUN, U TPAKTUYECKUE 33JaHUs, BBISBISIIOIINE CTEIICHb C(OOPMUPOBAHHOCTH yMEHUH
Y BJIQJICHUH U IPOBOAUTCS B (hopMe 3aueTa.

MeTtoauyeckue peKoMeHAAINH /sl IOATOTOBKH K 3a4eTy:

[TonroToBka K 3a4eTy 3aKJIFOYAETCS B M3YyYCHHUHU U THIATEIBHON MpOpaboTKe 00y4YaromuMcs
yueOHOro MmaTepuana AUCHMIUIUHBI C y4ETOM YYEOHHMKOB, Y4eOHBIX MOCOOWM, JIEKIIMOHHBIX U
MPaKTUYECKUX 3aHATUH, CTPYNIIUPOBAHHOM B BHJI€ KOHTPOJIbHBIX BOIIPOCOB.

Kpurepuu onenku:

- «3aYTEeHO0» - BBICTABJISETCS MPHU YCJIOBUH, €CIIH CTYACHT MOKA3bIBAECT XOPOIIHE 3HAHUS
yueOHOro MaTepuaa 1o TeMe, 3HaeT CYIIHOCTh AUCUUILUIUHBL. [Ipy 3TOM CTyIEHT JOTHYHO U IMO-
CJIEIOBATEJbHO M3JIaraeT MaTepuall TEMbI, PACKPBIBAET CMBICI BOINPOCA, JAET yIOBIETBOPUTEIb-
HBIE OTBETHI Ha JOMOJIHUTEIBHBIE BOMPOCHI. [|0TOTHUTEIBHBIM YCIOBUEM TOTYUYEHHS OLIEHKH MO-
T'yT CTaTh XOPOIIUE YCIEXH MPHU BHIMOJHEHUN CAMOCTOSATEILHON U KOHTPOJIBHON pabOThHI, CUCTE-
MaTH4YecKasi aKTUBHas paboTa Ha MPAKTUYECKUX 3aHITHSIX.

- «HE 3a4YTEeHO0» - BBICTABISICTCS MPHU YCIOBUU, €CIIH CTYICHT BJIaJCET OTPHIBOYHBIMH 3HA-
HUSIMU O CYIIHOCTH TUCIUIUIMHBI, TA€T HETOJIHbIE OTBEThl HA BOMPOCHl U3 OCHOBHOM JIUTEpATy-
PBl, PEKOMEHAOBAaHHOM K KYpCY, HE MOXET OTBETUTh Ha JOMOJHUTEIBHBIE BOIIPOCHI, MTPEAJIOKEH-
HBIE MIPEToaBaTeieM.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecneuyeHue TUCITHIIIHHBI

a) OcHoBHas JMTEpaTypa:

1. 3emckos, FO.I1. MarepuanoBenenue : yueOnoe mocodbue / FO.I1. 3emckoB. — CaHKT-
[MerepOypr : Jlanwp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — TekcT : 3neKTpoHHbIH //
Jlanb : anekTpoHHO-OMONMHMOTeuHas cuctema. — URL: https://e.lanbook.com/book/113910 (mata
obpamenus: 01.09.2020). — Pexwum goctymna: Ui aBTOPU3. MOJIH30BATEICH.

2. Canynos, C.B. MarepuanoBenenue : yue6Hoe nocodbue / C.B. CanyHoB. — 2-e u3f.,
ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2015. — 208 ¢. — ISBN 978-5-8114-1793-3. —
Texkcr: oanekrponHsli / Jlanp :  anekTpoHHO-OMOnmoTeuHas  cuctema. —  URL:

https://e.lanbook.com/book/56171 (nara obpammenus: 01.09.2020). — Pexxum noctyma: s aBTO-
pH3. MOJIb30BATEIEH.

0) /lonmoJiHUTEIbHAS JINTEpATYypa:

1. Mensenesa, C.B. MatepuanoBenenne : HeMeTaUTMYECKUE MaTepuaibl : yaeOHOe
nocobue / C.B. Mensenesa, O.1. Mam3ypuna. — Mocksa : MUCHUC, 2012. — 73 c¢. — ISBN
978-5-87623-590-9. — TekcT : 3neKTpoHHBIH // JIaHb : 3JEeKTPOHHO-OMOIMOTeUHAsT CUCTeMA., —
URL: https://e.lanbook.com/book/117166 (nara oGpamienus: 01.09.2020). — Pexxum nocrtyma:
JUISl aBTOPH3. MOJIb30BaTEIEH.

2. Huxynun, C.A. MatepuanoBeneHue u TepMuueckas oo0padboTka : yuedHoe nmocoodue
/ C.A. Huxymun, B.1O. Typwimna. — 2-e u3n., nepepad. u gon. — Mocksa : MUCHUC, 2013. —
171 c¢. — ISBN 978-5-87623-688-3. — Texcr: »saexkTpoHHbIi // JlaHb : 3JI€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/117179 (nmara oOparueHus:
01.09.2020). — Pexxum moctyma: it aBTOPH3. MOJIb30BATEIICH.

B) MeToanueckue ykazaHusi:

1. Ewmemommna A.H., Koruea H.B., Ilerpouenko E.B. N3ydenne npuHIHUIOB pabOTH U
ycTpoiicTBa MeTaiuiorpaduueckoro Mukpockona [Tekct]: MmeToaudeckue yka3aHus K J1adbopaTop-
HOM padoTe. — Marautoropck: 'OY BITO «MI'TVY», 2009. — 9 c.
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2. Komnmesa H.B., Uykun B.B., Epumosa 10.10. N3yuenne MakpoCTpyKTyphl JUTOTO Me-
Tajula U JSHAPUTHON KpUcTaun3auu [ TeKcT]: MeToaudyeckne yKazaHus K J1abopaTopHOi pado-
Te. — Maruuroropck: M3a-so Maruurtoropcek. roc. Texs. yH-ta uM. I'.1. Hocosa, 2011. -7 c.

3. Kommera H.B., Ememomna A.H., [Terpouenko E.B., Edbumona 10.1O. XKenezoyraepo-
JUCTBIE CIUIaBhl [ TeKCT]: MeToAMYEeCKre yKa3aHUs K JIaOopaTOpHBIM paboTaM. — MarHUTOTOPCK:
'OV BIIO «MI'TY», 2010. —42 c.

4. Ememomun A.H., Konmesa H.B., [lerpouenko E.B., Kopuunos B.JI. MakpocTpykTypa
CTaJIM ¥ METOJIBI €€ OIleHKH [ TeKCT]: MeToanyecKkue yKa3aHus K J1aboparopHoit paboTte. — Maruu-
Toropck: M3a-so Maruurtoropck. roc. TexH. yH-ta uM. I'.1. Hocoga, 2014. — 17 c.

5. Ememomun A.H., Iletpouenko E.B. MukpocTpykTypa JEerHpOBaHHBIX CTaJIel U 4yTy-
HOB [TekcT]: MeTomuyeckue ykazanus K jgabopatopHoit pabote. — Marauroropck: MI'TVY, 2007.
-9c.

6. Ememommn A.H., Ilerpouenko E.B, CerukoB A.b. MccrienoBanue BIUSHUS XOJIOHOU
IUIACTUYECKON AeopMalliK U MOCIEAYIONIEro HarpeBa Ha MUKPOCTPYKTYPY U TBEPAOCTh HU3KO-
yraepoaucton cranu [Tekcr]: MeToauyeckue ykasaHus K jabopaTopHoil pabore. — Marnuro-
ropck: U3n-Bo Marauroropcek. roc. Texs. yu-ta uMm. I'.11. Hocosa, 2015. — 8 c.

7. Momnoukora O.C., Hedpenper C.I1., [llumakuaa M.B. [loctpoerne auarpaMMbl cOCTOSI-
HUs cucteMsl criaBoB Pb — Sb [Tekct]: meToauueckue ykazanus k jJabopatopHoil pabote. Mar-
Hutoropck: M3a-so Maruuroropck. roc. Texs. yH-ta um. [.J1. Hocosa, 2015. — 8c.

8. Konnesa H.B., Uykun B.B., Edpumona 10.10. M3yuenne MUKpOCTPYKTYpBI CTaJIU U 4y-
TyHa B HEPaBHOBECHOM cocTostHuM [ TekcT]|: MeToaudeckne yka3zaHus K 1abopaTopHOi padbote. —
Marnutoropck: MI'TVY, 2009. — 15 c.

9. Ewmemommu A.H., Ilerpouenko E.B., Hedemper C.II. M3ydeHne MUKPOCTPYKTYpPHI
[BETHBIX CINIaBOB [TekcT]: MmeToauyeckue ykazanus K JabopatopHoil pabore. — MarHUTOTOpCK:
N3 n-Bo Marauroropck. roc. Texs. yu-ta um. [.11. Hocosa, 2013. - 13 c.

10. ITerpouenko E.B., Hedenver C.I1., MonoukoBa O.C., Ementomun A.H. Mukpoctpyk-
Typa MOPOILKOBBIX U KOMIIO3ULIMOHHBIX MaTepuasioB [TekcT]: MmeToanueckue ykazaHus K Jiabopa-
TopHOH pabdote. Maruutoropck: MI'TY, 2010. -9 c.

11. Terpouenko E.B., lllunakuna M.B. BnusitHue Temneparypsl HarpeBa u MOCISAYIOMIEH
NepeKpUCTANIN3aMKY Ha pa3Mep 3epHa aycTeHuTa [TekcT]: MeToauyeckue ykazaHus K jabopa-
TopHOI pabore. Marautoropck: MI'TY, 2003. — 12 c.

12. Tlerpouenko E.B., Hedenses C.I1., MonoukoBa O.C. CTpykTypa U CBOWCTBa yriepo-
JUCTOMN CTaJIM MOCIIE OTXKUTa U HopManu3auu [ TekcT]: MeToanueckue yka3aHus K 1abopaTopHOi
pabote. — Marauroropck: MI'TY, 2010. — 12 c.

13. ITerpouenko E.B., Momnoukosa O.C., Hedbenser C.I1., 3akanka yriepoaucToi u Jeru-
poBaHHOU ctanu [TekcT]: MeToauveckue yka3zaHus K JabopatopHoil pabote. — MarHUTOropck:
MITY, 2013.-9c.

14. Tlerpouenko E.B., MomoukoBa O.C. OTmyck yriepoaucTod W JIETUPOBAHHON CTaJH
[Tekct]: MmeToauveckre ykazanus K JabopaTopHoit padote. — Marautoropck: MI'TY, 2013. -9 c.

15. MomnoukoBa O.C., Ememtomun A.H., Ilerpouenko E.B. Matepuanosenenue [Tekcr]:
IpakTUKyM. - Marauroropck: M3n-Bo Marauroropcek. roc. tex. yu-ta um. I'.M. Hocosa, 2019. -
63 c.

r) [Iporpammuoe o0ecnieuenne u UHTEpHET-pecypcebl:

Haumenosanue 110 Ne norosopa CpoK JIeHCTBUS JTUIIEH3UH
MS Windows 7 H-1227 or 8.10.2018 r. 11.10.2021 1.
MS Office 2007 Ne 135 ot 17.09.2007 1. 0eccpouHO
cBOOOJTHO pacpocTpa-
FAR Manager wsenoe TTO OeccpovYHO
ABBYY FineReader 11.0 Cor- | 1 1915 19 o7 02.08.2012 . Gecepouro
porate Edition
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7Zip \ CB00OOHO pactpocTpaHsIeMOe \ OeCcCpoOYHO

1. DnexktponHas Gaza mepuoandeckux um3manuii East View Information Services, OOO
«MBUC»: https://dlib.eastview.com/

2. HanmonanpHasi nH(pOpMallmOHHO-aHAJIMTUYECKas cucreMa — Poccuiickuili MHAEKC Hay4-
Horo rurupoBanus (PUHLL): URL: https://elibrary.ru/project_risc.asp

3. TlouckoBas  cucrema  Axamemus  Google  (Google  Scholar):  URL:
https://scholar.google.ru/

4. NndopmarnmonHas cuctema - EnuHoe OKHO JocTyma K MH(OPMALMOHHBIM pecypcam:
URL: http://window.edu.ru/

5. denepanbHOE TOCYIapCTBEHHOE OrOKEeTHOE yupexkiaeHue «DenepaabHbIi HHCTHTYT
HpOMBINIUICHHOH coocTBeHHOCTMY: URL: http://www1.fips.ru/

6. Poccutickas ['ocynapcrBenHas OuobIMoTeKAa. Karanoru:
https://www.rsl.ru/ru/4readers/catalogues/
7. DNEeKTPOHHBIE pecypcenl OoubIoTeKku MI'TY HM. I'.H. Hocoga:

http://magtu.ru:8085/marcweb2/Default.asp

8. YuuBepcurerckas uHdopmanmonHas cuctema POCCHA: https://uisrussia.msu.ru

9. MexayHapoaHas HayKoMeTpudeckas pedepaTwBHas W TOTHOTEKCTOBas 0asza JaHHBIX
HayuHbIX u3ganuii «Web of sciencex:_http://webofscience.com

10. MexnaynapoaHas pedepaTuBHas U MMOJHOTSKCTOBAs CIIPAaBOYHAs 0a3a TaHHBIX HAYYHBIX
usnanuit «Scopusy: http://scopus.com

11. MexnayHapoaHas 0a3a  MOJHOTEKCTOBBIX  JKypHaiaoB  Springer  Journals:
http://link.springer.com/

12. MexayHapoHasi KOJUICKIUSI HAyYHBIX MPOTOKOJIOB 1O Pa3IUMYHBIM OTPACISIM 3HAHUN
Springer Protocols: http://www.springerprotocols.com/

13. MexnayHaponnas 0a3a CHOpaBOYHBIX M3JaHWK 10 BCEM OTpacisM 3HAHUU
SpringerReference: http://www.springer.com/references

14. ApxuB Hay4HbIX XypHaioB «HalnoHanbHBIN 3JIEKTPOHHO-MH(POPMAIIMOHHBIN KOHIIOP-
muym» (HIT HOUMKOH): https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrnedeHne JUCHUNINHBI

MaTepI/IaJILHO'TeXHI/I‘leCKOC obecreueHue JUCHUIIIIMHBI BKITIOYACT!:

Tun u Ha3BaHUE ayJUTOPUH OcHarlieHue ayJuTopuun

VYuyeOHble ayauTOpuM Ul IpoBe- | MyabTUMEIUHbIE CpeicTBa XpaHEHUs, Iepeadu U Mpe-
JICHUS 3aHATHH JIEKIIMOHHOTO TUNIA | CTaBJIEHHs y4eOHO MHpopManuu

VYuebnast aynutopus Juid npoBene- | O6opyaoBaHUE Ul NPUTOTOBICHUS NUTHU(OB (OTpE3HbIE,
HUS IPAKTHUYECKUX 3aHATHH nuMdoBaibHbIE U MOJIUPOBAIBHBIE KPYTH; 000pYI0BaHKE
JUIsl TpaBJICHUS IUTH(OB).

VYyeOHnas aynutopus A nposene- | 1. MammHbl yHUBepcalbHbIE HCTIbITATENIbHBIE HAa PACTskKe-
HUS IPAKTHUYECKUX 3aHATHU HUE, CKaTHE, CKPyUUBaHUE.

2. MepuTenpHbII HHCTPYMEHT.

3. IIpubopsl 111 U3MepeHus: TBEpAOCTH Mo MeToAaM bpu-
Hesust u Pokserua.

4. MukpoTBepaoMep.

VYuebnas aynuropus s nposeae- | 1. [leun repmuueckue

HUs NIPAKTUYECKUX 3aHATUI 2. YcTaHOBKa IJIA3MEHHOM 3aKajKu

3. ITpuGops! 17151 U3MEPEHUs TBEPAOCTH 110 MeToay Pokser-
Ja

VYuebnas aynuropus aius npoeae- | 1. Meramnorpadudeckue mukpockonsl Heodhor, METAM
HUs NIPAKTUYECKUX 3aHATUI 32M
2. VlHBepTHpOBAaHHBIN METAILUTYPTUICCKUA MUKPOCKOIT
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Tun u Ha3BaHMe ayIUTOPUN

OcHalleHne ayaiuToOpun

Meiji Techno IM 7200

3. KoMmmbroTepHbIe CHCTEMBI aHATTN3a H300paKCHUN
SIAMS-600 u Thixomet Pro.

4. Muxkpockornsl MUM-7.

5. Kouneknuu MUKpO- ¥ MaKpOILTU(OB YIIIEPOJUCTHIX U
JICTUPOBAHHBIX CTAJICH U CILIABOB.

6. AJBOOMBI MUKPOCTPYKTYD.

VY4eOHble ayIUTOPUU NJIsl TPYIIIO-
BbIX M WHJUBUIAYAIbHBIX KOHCYJIb-
TalUi, TEKYIero KOHTPOJIs U
IIPOMEXKYTOUYHOM aTTECTALNKU

Jlocka, 3akoHOJaTeNbHAasA, HOPMATUBHAS U TEXHUYECKas J0-
kymenranus, @OCs, ydeOHO-MeToauYecKass JOKYMEHTa-
s

ITomerienust o1 caMOCTOATEILHOMN
paboThI 00YJAFOIIIHXCS

ITepconanbHBIe KOMITBIOTEPHI ¢ TakeToM MS Office, BbIxo-
noM B HTepHET U ¢ AOCTYNOM B 3JIEKTPOHHYIO MH(OpMa-
[IMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemenue AJisE XpaHSHUS U TIPO-
(buIaKTHYEeCKOro  OOCITy)KHBaHHS
y4eOHOTO 000pyIOBaHHS

Cremnaxu s XpaHeHHUs y4eOHO-HArJSAHBIX MOCOOMH U
y4eOHO-METOIUYECKON JTOKyMEHTaluu, MpUOOpPOB ISl BbI-
MIOJTHEHHUST JTA0OPATOPHBIX padoT.

WHCTpyMEHTHI 17151 peMOHTa J1a00paTOPHOro 000py10BaHHUs
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