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PaGouas nporpamma cocrasiena Ha ocHope @IOC BO 1o Hanpasiesnio nojaroiossi
22.03.01 MarepuajioBeicHHe W TEXHOJOIHH MarepHaloB (yposeHb Oakanaspuarta) (NpHKad
Munodpnayka Poccun ot 12.11.2015 r. Ne 1331) ?

PaGouas nporpaMma paccmoTpeHa M ojoOpeHa Ha 3acemanuu Kadeapbl Jlureitinix
MPOLECCOB H MATEPHAIOBEICHHS

19.02.2020, nporokon No 8
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PaGouas nporpamma o1o6peHa Metoautieckoi komuccuein MMMuM
20.02.2020 r. nporokon Ne 5 -
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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2021 - 2022
y4eOHOM Toy Ha 3acenaHuu kapeapbl JIMTEHHBIX MPOLECCOB U MaTEpUAIOBEICHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM roy Ha 3acenaHuu kapeapbl JIMTEHHBIX MPOLECCOB U MaTEpUAIOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceaHuu Kadeapsl JIUTSHHBIX MPOIIECCOB M MATEPHATIOBEACHHUS

[Iporokomn ot 20 . Ne
3aB. kadenpoii H.A. ®eoktuctoB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceaHuu Kadeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEACHHUS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron




1 Ilesiu ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[IpuoOpereHne  CTyIEHTaMH  TEOPETUYECKUX  3HAHUH O  3aKOHOMEPHOCTSX,
OTIPECTISIONIUX CBOMCTBA MAaTEPHUATIOB, MPAKTUYECKUX HABBIKOB KOHTPOJISI U MPOTHO3UPOBAHUS
CBOMCTB M TOBEJEHUS MaTEpHUaJOB B PAa3IMUHBIX YCIOBUSX UX OOpabOTKH M JKCIUTyaTallUu.
dopmupoBaHue TOTOBHOCTH MIPUMCHSITh byHIaMeHTaIbHBIE MaTeMaTHYeCKHE,
€CTECTBEHHOHAy4YHble U OOUICHMH)KEHEpHbIE 3HAaHUS B NPO(ECCHOHATBHOW IESATENbHOCTH U
ydacTusi B pa3paboOTKe TEXHOJIOTHYECKHX MPOIECCOB MPOM3BOACTBA U OOPAOOTKH MOKPBITUH,
MaTepUajIoB W H3ACNUNA M3 HUX, CUCTEM YIPABICHHUS TEXHOJIOTMUYECKUMHU MPOLECCAMH;
3akperieHue CroCOOHOCTH HCTOJIh30BaTh B MCCICIOBAHMSIX W pacderax 3HAHHS O METOJax
UCCIIEIOBAHMs, aHalIM3a, JUArHOCTHUKH U MOJICIMPOBAHHUS CBOWCTB BEIIECTB (MaTepHaIOB),
(GU3MYECKUX M XHMUYECKUX TPOIeccax, MPOTEKAIONIMX B MaTepualiax MpU UX TOTyYCHHH,
oOpaboTke, MoaubUKALUKW W TPUMEHEHUS 3HAaHUW 00 OCHOBHBIX THUIAX COBPEMEHHBIX
HEOPTaHMYECKUX U OPraHUYECKHX MaTEePHAJIOB, IPHUHIIAIIAX BHIOOpA MAaTEPHAIIOB TSI 3aJaHHBIX
YCIIOBUH 3KCIUTyaTalluU C Y4ETOM TpeOOBaHHM TEXHOJIOTMYHOCTH, SKOHOMUYHOCTH, HAJICKHOCTH
U JIOJITOBEYHOCTH, JKOJOTUYECKUX TMOCIEACTBHN WX MPUMEHCHHS] TPH MPOCKTHPOBAHHUH
BBICOKOTEXHOJIOTHYHBIX MPOIIECCOB.

2 MecTO TUCHUILINHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Hucuunnuna MatepuaiioBeienne BXOAWT B 0a30ByH0 YacTh Y4YeOHOro IUIaHa
00pa3zoBaTeNbHON IPOrpaMMBbI.

Jnsg  u3ydeHus — AMCUMIUIMHBI — HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUIUINH/ IPAKTUK:

BBeznenue B HanpaBiieHue

BBenenue B ciennanbHOCTh

®dusuka

dusnueckas XUMus

Xumust

3HaHus (YMEHHUs, BIaJIeHUs), MOJTYYeHHbIE IPU U3YyYEHUHU JaHHOW JUCLMILIMHBI OyIyT
HEOO0XOAUMBI 17151 U3YUSHUSI AUCHUTUINH/TIPAKTHK:

MexaHu4eckue CBOMCTBA MaTepUATIOB

[ToBepxHOCTHOE YIIPOYHEHUE U MOAUPHUKAIUS TOBEPXHOCTEN

Teopus TepMuueckoit 00padboTKu

OCHOBBI CTPYKTYPHOI'O aHaJIN3a MaTepUaoB

[Tpon3BoCTBEHHAs - MPAKTUKA 0 MOJYYEHHUIO MPO(PECCHOHATIBHBIX YMEHHH U OIbITA
poeCCHOHAIBHON ICSITEIbHOCTH

Bo160p MaTepraaoB U TEXHOIOTHIM TEpMOOOPaOOTKH B MAIIMHOCTPOEHUH

Hayuno-uccnenoBarenbckas paboTa

[ToaroToBka K 3alyTe U 3aIlMTa BBITYCKHON KBATU(UKAIIMOHHON paboThI

[TonroroBka Kk cjaue ¥ caya rocy1apCTBEHHOTO IK3aMeHa

[TponsBoacTBEHHAS — IPEAUILIOMHAS TPAKTHKA

3 KoMmnerenuun odyyarouierocsi, popMupyembie B pe3y/bTaTe 0CBOCHUSI

AUCHHILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/bTaTbl 00y4YeHUs1

B pesynbrate ocBOeHUs MUCHUTIIMHBI (MOaynsi) «MaTtepuaioBeneHne» O0yJaroIIuics
J0JDKEH 001a1aTh CIEAYIOIIMMU KOMIETEHIIUSIMHU:

CTpyKTypHBII [Tnanupyemble pe3ynbTaThl 00y4eHUs
HJIEMEHT
KOMIETEHIIUU




OIIK-3 TOTOBHOCTBIO MIPUMEHATH QYHIaMEHTAIbHBIC MaTEMaTUUECKHE,
€CTECTBEHHOHAYYHbIC U OOIEHH)KEHEPHBIE 3HAHHS B TPO(ECCHOHATLHON IeATEIbHOCTH

3Hathb [J 6a30BbIC MOHATHS U 3aKOHBI (PYHAAMEHTAIBHBIX pa3/ieloB (GU3UKHU, XU-
MUH, QU3NICCKON XUMHH, MATEMATHKU ¥ OOIIEHHKCHEPHBIX JUCIUTUIHH

YmeTh ] pemiaTh CTaHIapTHBIE 331a4 MPOGECCHOHATBHON ACSITENbHOCTH, TPe-
Oyrolue mpuMeHeHus! QyHJaMEHTATbHBIX MAaTEMaTHIECKHUX,
€CTECTBEHHO-HAYYHBIX M OOLIEHHKEHEPHBIX 3HAHUI

Bianers ] HaBBIKaMU pEIIeHUS CTaHAAPTHBIX 33134 NPOo(hecCHOHAIBHON A TeNb-
HOCTH, TpeOyrolIe NpUMeHeHHs (PyHJaMEeHTaIbHbIX MaTEMaTHUECKUX,
€C-TECTBEHHOHAYYHbIX U OOLEMH)KEHEPHBIX 3HAHUM

I1K-4 ciocoOHOCTBIO HCIIONIB30BaTh B UCCIIEIOBAHUAX U pacueTax 3HaHMs O METOAAX
HCCIIEIOBaHMs], aHAJIN3a, TUarHOCTUKU M MOJIEJIMPOBAaHUS CBOMCTB BELIECTB (MaTepHaoB),
(GU3NIECKUX U XMMUYECKUX MPOLIECCaX, MPOTEKAIOIINX B MaTepuaiaX MpHU UX MOJyYCHHUH,
00paboTke ¥ MoaupuKauu

3HaTh ] OCHOBHBIE IPUHLIUIIBI M 000PYI0BaHKE JIJIS UCCIIEIOBAHUS, aHAIN3A,
JUArHOCTUKHU M MOJIEJIMPOBAHUS CBOMCTB BEILIECTB (MaTepHalioB);

[] CYIIHOCTb METOIOB UCCIIE0BaHMsI (PU3MUECKUX M XUMHUECKUX IPOLIEeC
-COB, IPOTEKAIOLINX B MaTepuajax MpH UX MOoIydeHUH, 00paboTKe 1
MOJU-(pUKALMU U UX BIUSHUE HA CTPYKTYPY U CBOMCTBAa MaTepHalioB

Ymetb ] mcroabp30BaTh B UCCIEOBAHMUAX U pacueTax 3HaHHUS O METOJlaxX Hccie-
JIOBaHUS, aHAJIN34a, AUArHOCTUKU U MOJEIUPOBAHUS CBOWCTB BEILIECTB
(Ma-TepuaioB);

[] MCTIONIBb30BaTh B UCCIIEOBAHUSAX 3HAHUS O METOJIaX UCCIIeI0BaHus (pu-
3MYECKUX U XUMHUYECKHUX TPOIIECCOB, MPOTEKAIINX B MaTepHajax Mpu X
HOJy4eHUH, 00paboTKe U MOIUPUKALIH

Bnaners ] HaBBIKaMU NMPOBEJCHUS MEXaHUYECKUX UCIBITAHUN, U3yUEHUSI CTPYKTY
-pBI, KOHTPOJISL IEEKTOB B MaTE€pHAIax M U3JIENUIX;

] HaBBIKaMU MCCJIEI0OBAHUS MIPOIIECCOB, MPOTEKAIOINX B MaTepraiax mpu
UX MOJIy4€HUHU, 00pabOTKe U MOAUPUKAIIUN

ITK-9 TOTOBHOCTBIO y4aCTBOBATh B pa3padOTKe TEXHOJIOTHUECKUX MPOIIECCOB MPOMU3BOICTBA
00pabOTKM MOKPBITUIL, MATEPHATIOB U U3JETUM U3 HUX, CUCTEM YIPABJICHUS TEXHOJIOTMUECKUMHU
nporeccaMu

3HaTh [] 3akOHOMEPHOCTH (Pa30BbIX MpeBpaLIeHUH 1 (HOPMUPOBAHUS CTPYKTYPBI U
CBOWCTB, IPOMCXOISIINX B MAaTepHaIaX MPH PeaT3alliy TEXHOJIOTHIE-CKUX
IPOIIECCOB NMPOU3BOACTBA, 00PAOOTKH U MOTUPUKAILIMY MAaTepHAIIOB,
MOKPBITUM, TETAJICH U U3IECITUH;

YmMmetn (] aHANM3UPOBATh BIMSIHHUE NTAPAMETPOB TEXHOJIOTHYECKOTO ITpoLecca Ha
xapakTep (a30BBIX MIPEBpAILEHUH, CTPYKTYPY U IIPHU MIPOU3BOJICTBE, 00pa
-00TKHM ¥ MOAU(PHUKAIIMU MaTePHAJIOB, TOKPBITUM, AeTajell U n3enuit

Bnaners (] HaBbIKaMU aHaJIN3a BIUSHUE MIAPAMETPOB TEXHOJIIOTHUYECKOTO MpoIiecca
Ha XapakTep (pa30BbIX MPEBPALIEHUH, CTPYKTYpPY U PU MPOU3BOACTBE,
00-paboTKu 1 MOIU(UKAIIMN MAaTEpUAIIOB, TOKPHITUH, 1eTaleil n U3AeIuii




[TK-11 cmocoOHOCThIO MPUMEHSTH 3HAaHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTAHUYCCKUX H
OpPraHUYECKUX MaTepUaJIOB, MPUHIIUIIAX BIOOpA MAaTEpPHAIIOB I 3aJaHHBIX YCIOBUI
AKCIUTyaTallMy C YYeTOM TpeOOBaHUN TEXHOJIOTUYHOCTH, SKOHOMUYHOCTH, HAJIEKHOCTH U
JOJITOBECYHOCTH, OKOJIOTMYCCKHUX HOCJIGI[CTBI/Iﬁ HUX IPUMCHCHUS IPHU NPOCKTUPOBAHUUN
BBICOKOTEXHOJIOTHYHBIX MPOLIECCOB

3HaTh [J OCHOBHBIE OTIPECIICHHS ¥ TIOHSATHS MaTEPHAIOBEICHNS,

[J OCHOBHBIE METO/IbI HCCIIEIOBAHUMN, UCIIOJIB3YEMbIX B MaTEPUATIOBEICHUH;
[J CYIIHOCTh U 3aKOHOMEPHOCTH MPOIIECCOB NMPU KPUCTATUTH3AIINH,
nedopMaruu, Harpese 1e()OpMUPOBAHHBIX METAIIIOB,;

[J CYIIHOCTh U 3aKOHOMEPHOCTH (Da30BBIX U CTPYKTYPHBIX MIPEBPAIICHUH B
CIUIaBax MpHU TEPMUYECKOM, TEPMOMEXAHUYECKOM U XUMHUKO- TEPMUUYECKOM
BO3JICHCTBUAX;

[J BIUSIHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha CBOMCTBA MAaTEPUATIOB U UX
W3MEHEHUS 101 BIMSIHUEM YCJIOBUH ITPOU3BOACTBA, 0OPaOOTKH U
JKCIUTyaTaluu;

[J OCHOBHBIE TUIIBI KOHCTPYKIIMOHHBIX M HHCTPYMEHTAIbHBIX MaTepHAIIOB
JUTSL M3JICTUH Pa3IMuHOTO HA3HAUYCHUSI C YUETOM IKCILTyaTallMOHHBIX
TpeOOBaHUI M OXpaHbI OKPYKAIOIIECH Cpeibl

YmeTh [] aHANMM3UPOBATH IaHHBIE O CTPYKTYPE U CBOMCTBAX, TEXHOJIOTHUYECKUX
mporeccax Mporu3BOJICTBA, 00pa0OTKH U MOAU(DHUKAIII MATSPHAIIOB U 110
-KpBITUH TIPUMEHHUTENIBHO K PEIICHHUIO MTOCTABJICHHBIX 3a/1a4;

) BEIOMpATh MaTepuall I U3TOTOBIICHUS JIETAICH U U3/SIIUI TPUMEHU -
TEJIBHO K PEIICHHIO MOCTABJICHHBIX 3a/1a4

[ mproOpeTaTh 3HaHUS B 00JIACTH MaTePUATIOBEICHUS;

] npUMEHSTh MaTePUATIOBETYECKUE 3HAHUS B TPOPECCUOHAILHOM JIesi-
TCJIIbHOCTH,; UCII0JIb30BATh UX HA MCKIUCHUITIIMHAPHOM YPOBHC

Bnaners [J mpodecCHOHATBHBIM SI3LIKOM B 00JIACTH MaTEPUAIOBEICHNUS,

[J MpakTUYE€CKUMHU HAaBBIKAMH MCIOJIb30BaHUSI OCHOBHBIX METOJIOB UCCIIE-
JIOBaHUA B 00JIACTH MaTepUaIOBEACHUS;

[J BO3MOXKHOCTBIO MEXIUCIMILIMHAPHOTO TPUMEHEHUS MaTepUaIoBe/ie-
HUS;

[J HaBBIKaMU OLIEHKH TEXHOJOTHYECKHX U CIY>KeOHBIX KaueCTB MaTepua-
JIOB TIyT€M KOMIUIEKCHOTO aHaJIN3a UX CTPYKTYPHI U CBOMCTB, a TAKXkKe Pe
-3yJIbTaTOB (PU3UKO-XUMUYECKHUX, KOPPO3UOHHBIX U APYTUX UCIIBITAHUN




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTILTHHBI (MOIYJIs1)
OO01mast TpyI0eMKOCTh TUCHHUTUINHBI COCTABIISACT 9 3aUeTHBIX equHUI] 324 akaj. 4acoB, B TOM UHUCIIE:

— KOHTaKkTHas padora — 161,85 akan. yacos:
—ayautopHas — 153 aka. 4acos;

— BHeayauTopHas — 8,85 akaj. yacos

— camocrosTenbHas padora — 90,75 akas. yacos;
— MOJTrOTOBKA K hKk3ameny — /1,4 akaj. yaca

dopma arTecTaluuy - 3K3aMeH

AynutopHas g e
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nmab. | mpakr. | 5 &
Tek. Z'S aTTeCcTaluu
3aH. 3aH. | O &
1. Crpoenue u CBOWCTBA
MaTepuagoB
1.1 Bsenenue.
Knaccudpuxanuss maTepuanos. IMpopaboTka
OCHOBHBIE cBOIiCTBa TEOPETHIECKOTO
MaTtepuaioB. CBsi3p MeXAy (JIEKIIMOHHOTO) YcrHBIIT K-4. TIK-9
CTPYKTypOii ¥ cBoicTBamu| 4 8 3 9,3 MaTepHara. dKeMpece-onpoc. | .- 11’ OHK,3
MaTepHaJoB. Mertopt noaroroBka kK |KoHTtposbHas pabora '
HCCIIeI0BaHUS CTPYKTYPBL. KOHTPOJIBHON
ATOMHO-KPHCTAJUINYECKOE pabote
CTpOEHHE METaJIIOB.
Uroro no pazaeny 8 3 9,3
2. Kpucraumsanus paciuiaBoB
2.1 TepMoarHAMUYECKHE
pMoa [IpopaboTka
yCIoBHSA KPUCTAJIM3ALIH.
JIEKLIUOHHOTO
MexaHu3M  KpUCTaNIU3alMU
Mare-pHaia;
METaJI-JIOB. HOArOTOBKA K KonTponsnas pabora
Camonpoun3BobHas u 3amura TK-4, TIK-9,
4 6 221 9 n1abopaTopHBIM
HECaMOIIPOU3BOJIbHAS 1a00paTOPHBIX [1K-11, OIIK-3
3aHATHSIM;
KPUCTAIIIM3ALIHSL. pabor
MIOJTOTOBKA K
MopndunupoBaHue. .
KOHTPOJIBHOM
JlenapuTHast KpUCTAJIM3ALIYSL.
pabore
CrpoeHue CIUTKa
Hroro no pazaeny 6 2/21 9
3. MexaHuueckue CBOMcTBa U
JeopMalisi MaTepUaloB
IMpopaboTka
JIEKIIMOHHOTO
MaTe-puaia;
3.1 OcHOBHBIE MEXaHHUYECKUE P i KouTtponbHas pabora
N MOJrOTOBKA K
CBONCTBA ® 00OpYyIOBaHHE Samura TIK-4, TIK-9,
4 4 2 8 nabopaTop-HbIM
Ui UCTIBITAHUS 71a00paTOPHBIX MK-11, OIIK-3
. 3aHIATHSIM;
MEXaHUYECKUX CBOWCTB. pabor
MOJrOTOBKA K
KOHTPOJIbHOU
pabore




3.2 Ynpyras u racTuueckas [IpopaboTka
nedopmarus. MexaHu3M JIEKIHOHHOTO
edopmaruu. Wzmenenune Mare-pHana;
Aehopmar 2 p ’ KouTtpomnbHas pabora
CTPYKTYPEI u CBOHCTB IIOJTOTOBKA K amura K-4. TIK-9
MOJINKPUCTAIIIMYECKOTO 6 2/21 9 1a00paTOpHBIM ' '
p patop 11abopaTOPHBIX [K-11, OIIK-3
MeTaia npu  JedopManum. 3aHATHSM; aGor
U3MeHeHne  CTPYKTYpbl H MOJIrOTOBKA K p
CBOMCTB pu HarpeBe KOHTPOJIBHON
JeOpMHUPOBAHHOTO METaJLIaA. pabore
Hroro no pazgeny 10 4/21 17
4. @a3zoBble U  CTPYKTYpHBIC
MpeBpaICHUSI B
JIByXKOMITOHEHTHBIX
METAJUINYECKHX CUCTEMaxX
ITpopaboTka
4.1  OcHOBHBIE  TIOHATHSA JIEKIUOHHOTO
TEOpUH CIUIABOB. J[MarpamMMel MaTepHaia
p Huarp P ’ KonrponsHas pabora
JTBOMHBIX CHCTEM. MIOJTOTOBKA K ammta K-4. TIK-9
dopMupOBaHUE  CTPYKTYpPHI 4 2 9 n1ab0paTopHBIM ' '
PMHP PYKTYP paTop 71ab0PaTOPHBIX IIK-11, OIIK-3
JIBOMHEIX cIUTaBOB. OCHOBHEIE 3aHATHSIM; aGor
MOHSITUS 0 TPOMHBIX MOJrOTOBKA K p
CHCTEeMax. KOHTPOJBHON
4 pabore
IMpopaboTka
JIEKIUOHHOTO
MaTe-puana;
4.2 Keneszoyrnepoaucroie p ’
noaroroBka kK  |KonrponbHas paborta
CILIABEI. dopmupoBaHue TIK-4, T1K-9,
. 6 6/21 9 1abopaTopHBIM 3amura MK-11. OTIK-3
CTPYKTYpHI CTajled U UyTyHOB . 6 -11, -
3aHATHSIM; 71ab0PaTOPHBIX
B PABHOBECHOM COCTOSIHHH.
MOJrOTOBKA K
KOHTPOJBHON
pabore
HWtoro o pazzeny 10 821 18
Hroro 3a cemecTp 34 17/61 53,3 SK3aMeH
5. MapkupoBka U HpUMEHEHUE
JKEJIe30YTIEPOIUCTHIX CIIABOB
5.1 Knaccuduxanus,
MapKUpOBKa W TpHMEHEHHE
KENEe30yTIePOIUCTHIX [TpopaboTka
CIIaBOB JEKIUOHHOTO
CBsi3pb MEXIy CTPYKTypol u Mare-puaa;
N Y CTPYKTYP P ’ KonTtponbnas pabora
CBOMCTBAMH CEPHIX YYTYHOB. MIOJrOTOBKA K Sammra TK-4. TIK-9
Knaccudukanus, mapkupoBkal 5 10 10/41 6 nabopaTopHBIM ' '
uxauns, Mapkup parop 1a00paTOPHBIX [1K-11, OIIK-3
u pUMEHEHHe CepBIX 3aHATHSIM; aGor
4yryHOB. BimsiHue yriiepona MOJrOTOBKA K p
U TpUMecell Ha CBOWCTBA KOHTPOJIbHOU
cTajei. Knaccudukanns, pabote
MapKUpOBKa W TpPHMEHEHHE
YIJIEPOAMCTBIX CTalei.
Uroro no pazneny 10 10/41 6
6. dopMupoBaHHEe HEPaBHOBECHBIX
CTPYKTYp
IMpopaboTka
JIEKIUOHHOTO
MaTe-puana;
6.1 da3oBbic mpeBpalIcHUs B HOZ[FO”lI?OBKa;( KouTtponbhas pabora
JKEJI€30-yIIepOaUCTBIX 5 8 821 6 HA60DATODHEIM 3ammra TIK-4, TIK-9,
ClulaBaXx IpU HarpeBe H paTop 71a00paTOPHBIX IK-11, OIIK-3
3aHITHSM;
OXJTXK/ICHHH. paboT
MOJTrOTOBKA K
KOHTPOJIbHOU

pabore




Uroro no pazaeny 8 | 821 | | 6 |
7. OCHOBEI TEePMHUYECKON
00paboTku
ITpopaboTka
JIEKIHOHHOTO
7.1 TlonaTus 00 OCHOBHBIX MaTe-puana;
BUZIAX TEPMHYECKON MIOJTOTOBKA K Kontpobuas pagora
obpabotku. Knaccuduxanus,| 5 10 10/411 6 1a60paTOPHBIM Saura [TR-4, TIK-9,
P ) ’ paTop naboparopusix | ITK-11, OIIK-3
Henb W NPUMEHEHHE BHJIOB 3aHATHSM; aGor
TepMUYECKOi 00paboTKu MOJIrOTOBKA K p
KOHTPOJIBHON
pabote
Uroro no pazaeny 10 10/41 6
8. Kiaccudukaius, MapKkupoBKa,
CBOMCTBa u MPUMEHECHHUE
JIETUPOBAHHBIX CTAJICH
ITpopaboTka
JIEKIHOHHOTO
8.1 Konc LIUOHHBIE CTAJIU vare-praia,
. TPyK ) noarotoBka Kk [KoHnrtponehas pabora
UHcTpyMeHTanbHbIE CTald H
11a00paTOpHBIM U 3amura TIK-4, TIK-9,
crasbl. Cranu M cmuaBel ¢ 5 10 | 10/61 6
MIPAKTUYECKAM 1ab0paTOPHBIX IIK-11, OIIK-3
0COOBIMH  (DU3UYECKUMH |
N 3aHATHAM; pabor
XUMHYECKUMH CBOMCTBAMHU
MIOJTOTOBKA K
KOHTPOJIBHOU
pabote
HWroro no pazaeny 10 10/611 6
9. MapkupoBka, CBOHCTBa U
MPUMEHEHHE  CIUIABOB  IIBETHBIX
METaJIOB
ITpopaboTka
JIEKIUOHHOTO
Marepuana;
9.1 ANIOMUHUIA 1 €r0 CIUIaBBI. MIOJITOTOBKA K 3ammra
I1K-4, TIK-9,
Mens W MeaHble CIUIaBbL| 5 7 821 6 1a00paTOPHBIM 71a00PaTOPHBIX
MK-11, OIIK-3
CruiaBbl TUTaHa. 3aHATHSIM; pabor.
MOATOTOBKA K
KOHTPOJIbHOU
pabore.
Hroro no pazaeny 7 821 6
10. Hemeramiuyeckue MaTepuabl
IMpopaboTka
10.1 IIpuponnsie JEKITMOHHOTO
HEMETAIJIMYECKHE Mmarepuana;
KonrponbHas paborta
MaTepuabl. Kepamuxka. MIOJrOTOBKA K ammra K-4. TIK-9
. . 2n 74 ' '
Curabl Crexno.| 5 6 5/ 5 | naboparopHbiM 1a6opaTOpHBIX MK-11, OIK-3
[Monumepsr. 3aHATHSIM;
pabor
KOMHOSI/IL{HOHH])IC IIOAroTOBKaA K
MaTepuabl. KOHTPOJIbHOU
pabore
Uroro no pazaeny 6 521 7,45
Uroro 3a cemectp 51 |51/20U 37,45 SK3aMeH
IK-4,11K-
HTtoro mo auciuIinHe 85 |68/2611 90,75 9K3aMeH 9,ITK-11,0TIK
-3




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

[Tpu npoBeneHnn yuyeOHbBIX 3aHATHI MpenoiaBaHue JUCHUILTHHBI «MarepranoBeIeHUE»
peanu3yercss B (opMe KypcoB, COCTABIEHHBIX C HCIIOJIb30BAaHHEM pE3yJIbTaTOB HAYYHBIX
UCCIIEIOBaHMM, MPOBOAMMBIX Ha Kadenape, a Takke B LEHTPE KOJUJICKTUBHOTO MOJIb30BaHUS
MI'TY, B TOM 4HCIie C yYETOM PETHOHAIBHBIX 0COOEHHOCTEH MPOpECCHOHATBHON AEATEIIEHOCTH
BBIITYCKHUKOB U IoTpeOHOocTel paboromareneir (MMK, MMK-METU3, benamar u ap.).

B mpomecce mpenomaBaHusi AMCUMIUIMHBL  «MaTepuasioBeieHUE» MPUMEHSIOTCS
TpaJAULIMOHHAs, MHTEPAKTUBHAasA M HHPOPMAIMOHHO-KOMMYHHKAIMOHHAsA 00pa3oBaTeIbHbIC
TeXHOJIOTUH. lIpu MCHONB30BaHWHU TPAJUIMOHHBIX 0Opa30BATENbHBIX TEXHOJIOTHUH y4yeOHBIC
3aHATUS BBIMOJHSIOTCS B (GopMe HHODOPMALMOHHBIX JIEKUIUN U J1abopaTopHbIX paboT. OTa
TEXHOJIOTUSI ~ COYETaeTcs C  HUCMOJb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUHN, KOT/Ia JIEKIUU MPOBOJATCS B popMe JISKIUN-BU3yaIU3aIHii, IPH
peanu3ali  KOTOPBIX  HM3JIOKEHHWE  COICp)KaHUS  CONMPOBOXKAAETCS  Mpe3eHTaluer ¢
JIEMOHCTpalel yueOHbIX MaTepuasoB, MPEJICTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CHUCTEMaXx, B
TOM YHMCJIC WIUTIOCTPATUBHBIX, TPaQUUECKHX, ayH0- U BUJEOMATEPHAIIOB.

JlekuMOHHBIN MaTepuan 3aKperuiieTcs B Xoje JabopaTopHbIX paboT, Ha KOTOPBIX
BBITIOJIHSAIOTCSL TPYNIOBBIC WM WHAWBHIyaJbHBIE 33aJaHUs 1O TpoWJeHHOW Teme. Ilpm
MPOBEICHUN  J1a0OpaTOpHBIX pabOT HUCHONB3YeTCSl MHTEPAaKTUBHBbIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO MPEAINOJaracT akTUBHOE W HEJTMHEHHOE B3aWMOJICHCTBHE BCEX YYaCTHUKOB U
JOCTUKEHHE Ha TOW OCHOBE JTUYHOCTHO 3HAYMMOTO JJISi HUX 00pa3oBaTENIbHOIO pe3yibTara.
3aHATUS OPTAaHU3YIOTCSA B BUJE JTAOOPATOPHOTO IKCIEPHUMEHTA C IMOCIEAYIOIIUM TPYIIOBBIM
aHAJIM30M MOJIYYEHHBIX Pe3yabTaToB. Vcmonb3yercs Takxke pa300p KOHKPETHBIX CHUTYaIHil C
1EJBI0 (POPMHUPOBAHUS U PA3BUTHSI IPO(PECCHOHATBHBIX HABBIKOB 00YJaIOIUXCSI.

Peanu3aius KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMATPUBAET UCIIOIb30BaHHE B y4eOHOM
mporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEIACHHUSA 3aHATHA B COYETAHHH C
BHEAyJIUTOPHOI paboTOi ¢ 1enblo (POPMUPOBAHUS U Pa3BUTHS MPO(ECCHOHANBHBIX HABBIKOB
00yJaromuxcs.

CamocrosTenbHas paboTa CTYIEHTOB HalpaBleHAa HAa CaMOCTOSATENIBHOE H3yueHHe
yueOHON W HAy4YHOH JHTEpaTyphl, a TaK)Ke CaMOCTOSTEIbHYIO NMpOpabOTKy TeM B Ipolecce
MOJIFOTOBKHM K TEKYILIEMY U IIPOMEXYTOUYHOMY KOHTPOJISIM.

6 YueOHO-MeTOAMYECKOE 00ecTIeYeHHEe CAMOCTOSITETbHOM PadoThl 00yYaIOIIUXCS
[Ipencrasneno B npunoxenuu 1.

7 OueHoYHbIe cpecTBA VIS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAluM
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTITUHBI (MOTYJIs1)

a) OcHoBHas JIMTEpaTypa:

1. Apackun, A. M. MarepuanoBeeHUe M  TEXHOJIOTUS  METAJIMYECKHUX,
HEMETAJUITMYECKUX W KOMIIO3UIIMOHHBIX MaTepuaioB : yueOnuk / A.M. Apackun, A.H.
Kpacnosckuit. — Mocksa : @OPYM : UHOPA-M, 2019. — 400 c. — (Bsiciiee oOpa3oBanue:
bakamaBpuar). - ISBN 978-5-16-104328-8. - Tekcr : omekrponnbrii. - URL:
https://new.znanium.com/catalog/product/982105 (nara obparienus: 01.09.2020).

2. Marepuanosezenue : y4ue0. mocodue s By3oB / JI. B. Tapacenko, C. A. TTaxomoBa,
M. B. YuuukoBa, C. A. I'epacumos ; mox pex. JI. B. Tapacenko. - Mocksa : HUL[ Uudpa-M,
2012. - 475 c. - (Bricuree obpazoBanue). - ISBN 978-5-16-004868-0. - TekcT : 37€KTPOHHBIH. -
URL: https://new.znanium.com/catalog/product/257400 (nata oopamenus: 01.09.2020).

3. JlaseimoBa, M. C. MartepuanoBenaeHue [DIeKTpOHHBINA pecypc]: yueOHOe mocoodue /
HaseiioBa U. C., Makcuna E. JI. - 2-e uzn. — M.: U] PUOP, HUL] UH®PA-M, 2016. —



https://new.znanium.com/catalog/product/982105
https://new.znanium.com/catalog/product/257400

228 c.: 70x100 1/32. — Pesxum poctymna: http://znanium.com/bookread?2.php?book=536942 (nara
obpamenus: 01.09.2020).

0) JlonotHuTeIbHASI TUTEpaTypa:

1. MatepuasoBeicHHe U TEXHOJOTWS MarepuayioB : yued. mocobue / mox pen. A.W.
bareimeBa u A.A. CmonbkuHa. — MockBa | UHOPA-M, 2018. — 288 c. — (Bricuiee
oOpasoBanme: bakamaBpmar). - ISBN 978-5-16-102745-5. - Tekcrt : smekTtponHbiii. - URL:
https://new.znanium.com/catalog/product/946206 . (nata oopamierus: 01.09.2020).

2. MarepuanioBeieHue W TEXHOJOTHs MaTepuasioB B 2 4. Yacte 1. yueOHUK s
akajemuueckoro OakanaBpuara / I'. I1. detucos [u ap.] ; mox penakiueii . I1. derucosa. — 8-¢
u3a., nepepad. m gon. — MockBa: M3gatenbctBo Opaiit, 2019. — 386 ¢. — (bakamagp.
Axanemuueckuii kypc). — ISBN 978-5-534-06770-5. — Tekcr: anekrponnsiii // DBC FOpaiit
[caiiT]. — URL.: https://www.biblio-online.ru/bcode/434496 (nata oopamenus: 01.09.2020).

B) MeToanuyeckne yKazaHus:

1. Mengenesa, C.B. MarepuanoBeneHue: J1abOpaTOpHbIA HPAKTUKYM [DJIEKTPOHHBII
pecypc]: yuebnoe nmocodue / C.B. MenBeneBa. — DiektpoH. gaH. — Mocksa: MUCHUC, 2016. —
103 ¢. — Pexwum pocryma: https://e.lanbook.com/book/117167 (nara obpamenus: 01.09.2020).

2. MarepuanoBenenue. MeToipl aHaIK3a CTPYKTYPBI U CBOWCTB METAJJIOB U CIUIABOB :
yuebnoe nocobue / T. A. Openkuna, E. C. Jlonaruna, I'. A. Mepkysosa, T. H. [Ipo3aosa, A. C.
Hanonwko; mox pen. T. A. Openkunoii. - Kpacnosipck: Cu6. denep. yu-t1, 2018. - 214 c. - ISBN
978-5-7638-3936-4. - URL: https://new.znanium.com/catalog/product/1032141  (mara
obpamenus: 01.09.2020).

3. Marepuanosenenue. [Ipaktukym. Ememonmu A.H., MonoukoBa O.C., Ilerpouenko
E.B. Maruauroropck. Uzn. Hentp ®I'BOY MI'TVY um. .. Hocosa. 2019. 64 c.

r) [Iporpammuoe o6ecneuenue u UHTepHET-pecypehbl:

IIporpamMHoe oGecnieyeHue

Haumenosanue 110 Ne norosopa Cpok neicTBHS TULEH3UH

MS Office 2007
Professional
7Zip cB000IHO pactpocTpansiemoe [10 0ECCPOUHO
Adobe Flash
Professional CS5 |K-113-11 01 11.04.2011 0eccpodHO
Academic Edition
IIporpammoe
oOecrieuenue IIst

anannsa K-76-14 o1 17.11.2014 BeccpOUHO
MUKPOCTPYKTYPBI
MOBEPXHOCTHU
TBEPAbIX TCJI
Adobe Reader cB000IHO pacnpoctpansiemoe 110 0eccpoyHO

Ne 135 ot 17.09.2007 OeccpouHo



http://znanium.com/bookread2.php?book=536942
https://new.znanium.com/catalog/product/946206%20.%202
https://new.znanium.com/catalog/product/946206%20.%202
https://www.biblio-online.ru/bcode/434496
https://e.lanbook.com/book/117167
https://new.znanium.com/catalog/product/1032141

MS Windows 7

Professional(mis  [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
FAR Manager cBoboaHo 0OecCpovYHO

pacnpoctpansemoe [10

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca

CchIIKa

OnekTpoHHass 0a3a TEPUOAUYECCKUX H3TAHHUI
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HauumonansHas
MH(pOPMAIMOHHO-aHAIUTUYECKAs ~ CHUCTEMa
Poccuiickuii HMHASKC HAYYHOI'O ITUTHPOBAHMS

URL: https://elibrary.ru/project risc.asp

ITouckosas cucrema Akanemust Google (Google
Scholar)

URL: https://scholar.google.ru/

Wudopmanmonnas cucrema - EnnHoe OKHO
J0CTyIa K HH(GOpMaMOHHBIM pecypcam

URL: http://window.edu.ru/

DnexTpoHHbIe pecypchl Oubmuorexku MI'TY um.
I'.1. HocoBa

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

Mex apoaHas edepaTuBHas u
AyHapoZ pedep hitp://scopus.com
MOJIHOTEKCTOBAs CIpaBoyHas 0a3a JaHHBIX
Mexnynapoanas HayKoOMeTpuuecKas

pedepaTuBHAS U MMOJHOTEKCTOBAsi 0a3a TaHHBIX

http://webofscience.com

HayuyHbIX u3ganuii «Web of sciencey

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILTHHBI (MOLYJIs1)

MaTepI/IaJII)HO-TeXHI/IquKOC obecricucHue JUCILHMITIIIMHBI BKJIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
http://scopus.com/
http://webofscience.com/

* YueOHast ayIuTOpHs AJ1s TPOBEACHUS 3aHATHH JICKIIMOHHOTO TUIIA OCHAIIICHA:

0 - TEXHHYECKUMHU CPEACTBAMH OOyUEHHs, CIYKaIlllUMHU JJIs MPeJCTaBICHHs y4eOHOI
uHpopMaUK OOJBIIONW ayJAUTOPUHU: MYJIBTUMEIUWHBIMU CpPEACTBA XPAHCHUs, IMepelavyd
IpeJCcTaBIeHNUs Y1eOHOH nH(pOpMAIHH;

0 - CIIeIMAIN3UPOBAHHON MEOETIBIO.

* YueOHble ayAUTOPUH IS IPOBEACHHUS TAOOPATOPHBIX 3aHATHI:

0 - «Jlaboparopuss Mmerammiorpadpuu» OCHAIIEHa JIA0OPATOPHBIM O0OPYIOBAHHEM:
Mmetauiorpadguueckue  Mukpockonsl  Heopor, METAM  32M,  uHBepTUPOBaHHBII
MeTauryprudeckuii mukpockon Meiji Techno 1IM7200; koMIbIOTEpHBIE CHCTEMBI aHaIH3a
n3zobpaxenuit SIAMS-600 wu Thixomet; numHus npobomonroroBku ¢upmer  Buehler
(Bxmovaromiasi abpasuBHbI oTpe3Hoit craHok DELTA ABRA SIMET, aBromarnueckwmii
3anpeccoBo4HbIi ctanok Simplimet 1000, uundosanbHo-onrpoBanbhyo Manmay PHOENIX
4000, muHeRHBIN TPeU3nOHHBIH 0Tpe3Ho# cranok IZOMET 4000).

0 - «PeHTtreHoBckas a0opaTopus» OCHAIIEHA JIA0OPATOPHBIM OOOPYIOBAHUEM:
pentreHoBckue ycranosku "JIPOH-2", "IPOH-3M".
0 - «Jlaboparopust SJEKTPOHHOM MHKpPOCKONMM» OCHAIleHa JabopaTOpHBIM

o0opynoBaHuEM: 3JEKTpOHHbIe MuUKpockombl YMBI120KA, pactpoBblii  3I€KTPOHHBIH
mukpockorn JEOL JSM 6490-LV.

0 - «JlabopaTopusi MeXaHWYECKUX HCHBITAHUN» OCHalleHa JabopaTOpHBIM
00OpyJIOBaHMEM: MAIIWHBl YHHUBEPCAJbHBIC HCIIBITATeIbHBIE Ha pPAcTsSHKEHHE, CXKaTue,
ckpyuuBanue. [Ipubopsl st W3MepeHus TBEPAOCTH MO MeTogam bpunemns u Poksenna.
MuxpoTBepaomep.

0 - CHeHalIu3UPOBAaHHON MEOEIbIO.

* YueOHast ayIuTOpHs JJIsl POBEACHUS MPAKTHUECKUX 3aHITUH OCHAIICHA!

0 - TEeXHUYECKHUMH CpEICTBaMU OOYUEHHs, CIY>KALIUMH JJIsl MPEACTaBICHUs y4eOHOMN
nH(popManuy OOJNBINONW ayTUTOPUU: MYJITUMEAMHUHBIMU CpPEICTBA XPaHEHHS, Mepeiaadud u
NpeJCTaBICHNs YIeOHOH HH(OpMAIIHH;

0 - CHeMaTu3UPOBAaHHON MEOEIbIO.

* YyeOHas ayAuTOPUS 1JIs1 BBIMOJHEHUS KYPCOBBIX ITPOEKTOB (paboT) OcHaIIeHa:

0 - KOMIIbIOTepHOH TexHukoi ¢ makerom MS Office, ¢ moakmoueHHeM K CeTH
«lHTEpHET» H C JOCTYIIOM B OJJIEKTPOHHYIO WH(GOPMAIMOHHO-00pa30BATENBHYIO Cpeny
YHHUBEPCUTETA;

0 - CIIeMATTM3UPOBAHHON MEOEIIBIO.

* YyeOHas ayauTOpHs ISl TPYNIOBBIX U UHAUBUAYATbHBIX KOHCYIbTAIlUH, TEKYILETO
KOHTPOJIS ¥ TPOMEKYTOYHOM aTTeCTalliy OCHAIICHA!

0 - KOMITbIOTepHOH TexHukoi ¢ makerom MS Office, ¢ moagkmoueHHEM K CeTH
«lHTEpHET» HW C JOCTYIOM B OJJIEKTPOHHYIO WH(GOPMAIMOHHO-00pa30BATENBHYIO Cpeny
YHHUBEPCUTETA;

0 - CIIeMATTM3UPOBAHHON MEOEIIBIO.

* [Tomerienue A1t CaMOCTOATENBHOM pabOThI OCHALIEHO:

0 - KoOMIbIOTepHOW TexHHUKOM ¢ makerom MS Office, ¢ momkmoYeHHEeM K CceTH
«lHTEpHET» M C JOCTYIIOM B OJIIEKTPOHHYIO HH(OPMAlMOHHO-00pa30BaTENIbHYIO Cpelry
YHHBEPCHUTETA;

0 - CTIeMAIN3UPOBAHHON MEOEIIBIO.

* Tlomemenue mIsi XpaHEHUS W TPOPHIAKTHYICCKOTO OOCITY)KHUBAHHS y4eOHOTO
000pyZI0BaHUS OCHAIIECHO:

0 - CHeNUATM3UPOBAHHON MeOeNplo: CTeakaMu JUIsl  XpaHeHHs y4eOHOro
00opynOBaHUS;

0 -MHCTPYMEHTaMHU JJIsl pEMOHTa yueOHOro 000pyA0BaHuUs;

0 - mkadamu U1t XpaHEHHs y4eOHO-METOUUYECKON TOKYMEHTAIUN i MaTepPHaIOB



Mpuiaoxenne 1

6. YueOHO-MeTOIMYECKOe 00ecreyeHre CaMOCTOSITeJIbHOI padoThl 00y4aommXxcst

Ilo

JUCHUITIINHE ((MaTepI/IaJ'IOBeI[eHI/Ie» npeaAyCMOTpCHa ayJAUTOPHAA MW BHCAYAUTOPHAA

caMmocTosiTeNbHast paboTa 00yJaromMXCs.

6.1

AYI[I/ITOPHRH CaMOCTOATEC/IbHAA paﬁoTa CTYACHTOB IMpCAnoJaract BbIIIOJHCHHUC

KOHTPOJIbHBIX padoT.

IlepeyeHb BOMPOCOB AJisi MOATOTOBKU K KOHTPOJIbHBIM ayAWTOPHbIM padoraM mo teMam
AUCHMILINHBI

Tema 1. CTpoeHne H CBOMCTBA MaTepuajioB. MeToabl McCaeT0BAHUS

1. Yro uzywaer MmaTepuangoBeneHue?

2. IlpuBeaute mpuMepsl BIUSHUS CTPYKTYPBI HA CBOMCTBA MaTepHana.

3. HazoBuTe BUIBI CBOMCTB MaTEPHUAIIOB.

4. Kakue cBoiicTBa Ha3bIBatoT ¢uznueckumu? [IpuBenure npuMepsl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHHU4YeCKUMHU? Ha30BUTE OCHOBHBIE MEXaHMYECKUE CBOMCTBRA.

6. Kakue cBoiicTBa Ha3pIBalOT XUMHUEeCKUMH? YTO Takoe XUMUYECKasi akTUBHOCTh U XUMHUYECKast
CTOMKOCTB?

7. Kakue cBoiicTBa Ha3bpIBaIOT TexHOJIOTHUYecKUMU? [lepedriciuTe n3BECTHBIE BaM.

8. Uro xapakTepu3yIoT JIUTEHHbIC cBOMCcTBA? Ha30BUTE OCHOBHBIC U3 HUX.

9. Kakme cBoiicTBa XapakTepU3ylT  MOHATUA:  00pabaThIBAEMOCTh  JABJICHHUEM,

00pabaThIBAEMOCTh PE3aHUEM, CBAPHBAEMOCTh?

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

HazoBuTe 0OCHOBHBIE I'pYyIIIBI MATEPUAIIOB U AAWTE UM KPATKYIO XapaKTEPUCTUKY

Ha xakue kjiaccel U 10 KaKuM IpU3HAKaM JIEISAT METaIbl?

Kaxue merasibl Ha3pIBaIOT YEPHBIE METAIIIbI?

Kaxue merasuibl OTHOCAT K 1IBETHBIM? Ha30BUTE OCHOBHBIE IPYIIIBI IBETHBIX METAJIIIOB.
B yem npeumyiecTBa 4epHbIX METAJIOB?

KaxoBbI JOCTOMHCTBA IBETHBIX METAJIJIOB?

KaxoBbl 1O0CcTOMHCTBA HEMETAIIIMUYECKUX MaTepuanos? [’ e ux npumMeHstoT?

Kaxue marepuaisl Ha3pIBaroT mactMaccaMu? Kak oHu nogpasaenstorcs?

UYro Takoe KOMITO3UTHbIE MaTepuanbl? KakoBbl MX penMyIecTBa’?

Jl1st yero HeoOX0JMMO HCCIeI0BaTh CTPYKTYPY MaTepuaioB?

Kak nogpaszaensercst cTpykTypa B 3aBUCUMOCTH OT pa3Mepa €€ 3JIEMEHTOB?

UYro Ha3bpIBalOT TOHKOM cTpykTypoi? Kak oHa nzydaercs?

Urto Ha3piBalOT MUKpOCTpYKTypoil? Kak ona wusywaercsa? JlaliTe XapaKTepUCTUKY

MHUKPOCKOIIMYECKOMY MCTOAY UCCICAOBAHUA MCTAJIJIOB.

23.

Uro HaspBaloT  MakpocTpykrypoil? Kak ona  m3ywaercsa?  OxapakTepusynte

MaKpOCKOIMMYICCKHUEC METOJAbI aHAJIN3a MCTAJLJIOB.

24,
25.

JlaiiTe XapaKTepUCTUKY JIEKTPOHHO-MUKPOCKOITMUECKUM METOaM HUCCIIeI0OBaHUS METaJJIOB.
JlaiiTe XapakTepUCTUKY JUPPAKIHOHHBIM METOIaM HCCIIeI0BaHHUS METAJLIOB.

Tema 2. ATOMHO-KPHCTAINYECKOE CTPOCHHE METAJNIOB

wmn e

4.
peuietke?
5.

YeM oTIMYAIOTCS KPUCTAJUIMYECKHE Tella OT aMOp(HBIX Ten?

Kakne Marepuansl Ha3bIBatOT KPUCTATUIMYECKUMU?

Kakue marepuasnsl Ha3pIBalOT aMOp(HBIMU?

YeM 00bsACHAETCA 3aKOHOMEPHOE YIOPSI0UEHHOE PACIIONI0KEHNE ATOMOB B KPUCTAJIIMUECKON

Kaxkue Tumb! cBsI3M CyIIecTBYIOT?



6. Ha3oBuTe OCHOBHBIE CBOWCTBA METAIIIOB. YeM 0OBACHSIOTCS 0COOBIE CBOIICTBAa METAIIOB?

7. Yo Ha3BIBAIOT KPUCTAININYECKON PEILIETKOMN?

8. UTto Ha3bIBAIOT JAJIbHUM MOPSIKOM B MaTepuaie?

9. Yro Takoe snemMeHTapHas siueiika? Kakumu nmapaMeTpamMu oHa OMUCHIBACTCA?

10. Kaxue Tunbl KpUCTANIMYECKUX PELIETOK BaM U3BeCTHBI? OXapaKTepU3ynTe HX.

11. Yro Ha3bIBaOT KOOPAUHALIMOHHBIM YUCIIOM?

12. Tlouemy KpUCTANIMYECKHE PELIETKU METAJUIOB HAa3bIBAIOT MJIOTHOYIAKOBAHHBIMU?

13. B gewm cymHOCTh monumopduszma? Uto Takoe noaumMopdHoOe npeBpamieHue?

14. Yro Takoe anuzorponus? KakoBa mpruunHa aHU30TPOTIUHN?

15. ITouemy MOHOKpPHCTAILIBI ABJISIOTCS AaHU30TPOIIHBIMUA MaTepHUagamMu?

16. Ilouemy noIMKpHCTAIIMYECKUE MAaTEpUAIIbl ABIISIOTCS KBA3UU30TPOITHBIMU?

17. Tlouemy amopdHbBIe Tea ABISIOTCS UCTUHHO H30TPOITHBIMU?

18. UYro Ha3bIBalOT JedeKTaMHU KPUCTANINYECKOTO CTPOCHUS?

19. Kak xnaccupuImpyoT HECOBEPIICHCTBA KPUCTAIUTMYECKOTO CTPOCHUS?

20. OxapakrepusyiTe ToueuHble Ae(PEKThI KPUCTAIUINYECKOIO CTPOSHHUSL.

21. Kaxyro pojb UTpaloT TOYEYHBIE EPEKTH B KPUCTALTHUECKUX MaTepranax?

22. Kakue HecOBEpILIEHCTBA KPHCTAUIMYECKOTO0 CTPOCHHUS HA3bIBAIOT JUHEWHBIMH M HouyeMy?
Kakwue ObiBatoT nucioxkauuu?

23. KakoBa poJjb JUCIIOKaIMi B KprcTaax?

24. Yrto Ha3BIBAIOT TPAHMIIAMU 3€PEH, TPAHULIAMU CyO3epeH?

25. Kakymo posib UIparoT IpaHULbl 3€peH B KpucTamiax?

Tema 3. Kpucrajuiuzanusi pacijiaBoB

1. OObsAcHUTE MNPUHLUMIHNAIBHOE OTIMYME KPHUBBIX OXJIAXKIEHHs IpU 3aTBEpJCBaHUU
KPUCTAIJIMYECKUX U aMOP(PHBIX MaTepHaJIOB.

2.  KakoB ¢usndecknii cMbIca Temreparypst To?

3. Tlouemy mis Havyasa KpUCTALIM3ALMKU HEOOXOIUMO MEpPEOXJIaXJIEHHE KMIKOr0 MeTalla
HUKE TeMIIepaTypbl paBHOBECHS ?

4.  Kaxoii mporecc Ha3bIBAIOT MepeoxiiaxieHneM? UTo Ha3bIBalOT CTENEHBIO MEePEOXIKIACHHUS?

5. KakoB MexaHM3M KpHUCTaJUIU3aLUU?

6. Kak npoucxoaut poct KpucTanioB?

7. Yewm 3aBepliuaercs Npolecc KpucTauin3auun?

8.  Kak BinusieT cKopocTh OXJIaX/I€HUs NPH KPUCTAJUIN3ALMYI Ha CTENIEHb NEPEOXIIaKICHNA?

9. Kakumu (akTopamu ompenensieTcs BO3MOXKHAsI CTETIEHb MePEOXIIKISHHS KHUIKOTO MeTaa
HIDKE TEMIIEPATypbl KPUCTAIUIM3ALUH?

10. Kak MOXHO TOTYIUTHh aMOP(PHBIA METAILI?

11. Yro MOXKeT MOCTyKUTh 3apOJIbIIIEM IIPU HECAMOIIPOU3BOIBHOMN KpUCTAIUIU3ALIUU?

12. Tlouemy mpu OYEeHb MajJOW W OYEHb OOJBIIONW CTENECHM MEPEOXITKICHUS KPUCTAJUTH3ALNS
MIOJIaBIIsAETCS ?

13. Yro HaspBaroT oOnacTaMu OmkHero mopsaka? Kakyro poiab OHM  HWTpalOT TpU
KpUCTAJIIIN3aLuu?

14. Kak mnpoucxoautr romMoreHHoe 3apoxjaeHue? UYUTo MOXKEeT CIyXHUTb 3apoJbIlIeM Mpu
CaMOITPOU3BOJILHOM KpUCTAJIIN3alun?

15. Kakoi#l 3aponpiil Ha3biBalOT KputhyeckuM? Kak MeHsieTcss ero pasMep C YBEIHUYEHUEM
CTETEHH NIEPEOXJIAXKACHUA?

16. Ha3zoBuTe mapameTpsl KpHCTAILTH3AIHH.

17. Kak BiausieT cTemneHb NEepeoXJIaXkIECHUs Ha YHCIO LEHTPOB KPHUCTAIM3AIMUA U JIMHEHHYIO
CKOPOCTB pOCTa 3apO/IbIIICH.

18. Yem xapakrepusyercs rereporeHHoe 3apoxxiaeHue? IlouemMy OHO sHepreTudecku Oosee
BBITOJHO, Y€M T'OMOT'CHHOE?

19. Kakyto poisib UTparoT MPUMECH MPH KPUCTAIUTU3ALUU?

20. Yro Ha3pIBarOT MOAU(DHUIIPOBAHNEM MTPU KPUCTAIUTA3ALNHU?



21.

Kaxue mMeppl MOXXHO MPEANIOKUTh AJIS TOrO, 4TOOBI 00ECIEYUTh MOJIyYeHHUE MEJIKOTO 3epHa

P KpUCTaIn3auun?

22

. Kakoit KpUCTaJlll Ha3bIBAIOT ,I[eHI[pI/ITHBIM? Hoquy IIpH 3aTBECPACBAHUU METalllla KPHUCTAJIIIbL

pacTyT B BUJE ICHIPUTOB?

23.
24.
25.
26.
217.

Kakue kpucraminyeckue 30HbI MOTYT (OPMUPOBATHCS B CIUTKE?

[Touemy Ha MOBEPXHOCTHU CIUTKA 00pa3yeTcsi 30Ha MEJIKUX PAaBHOOCHBIX KPHCTAIJIOB?

Uto Ha3bIBAIOT CTONOYATHIMU KpUCTAIIaMU?

3aueM IPOBOJAAT ONEPALUIO MTOACTYKUBAHUS IIPU MTOJIYYEHUU OTIUBOK?

[Touemy  matepuan  ¢opMbl  (M3JIOKHMLIBI)  BJIMAET  Ha  BEJIMYMHY  3€pHA

3aKpUCTAIININ30BABUICTOCA MeTama’?

28

. Uto Ha3wIBaroT ycaakoi? UTo Ha3bIBAIOT ycaj0uHOM pakoBuHOM? [TloueMy oHa oOpaszyercs?

Tema 4. [ledpopmanusi u HarpeB Ae(popMUPOBAHHBIX MATEPUAJIOB

CoNoOA~WNE
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14.

B ueMm paznuume Mexay ynpyrou u miactTudeckon nedopmarmeii?

UTo Ha3BIBAIOT MJIOCKOCTSIMHU CKOJIBKEHHS? UTO Takoe riaBHbIE NIOCKOCTH CKOJbXKEHUs?
KakoB MexaHu3M 1utacTuyecko aegopmaruu?

B 1em pazimune Mex 1y CKOJbKCHHEM U IBOMHUKOBAHUEM IIPH TUTACTUYICCKOH nedopMaruu?
KakoBa nmpuurHa MeXaHMYECKOro Hakiena?

Kaxk mioTHOCT quciokaiuii BiauseT Ha MPOYHOCTHBIE CBOMCTBA?

Kak meHsroTcst cBoicTBa MeTalljia MpU XOJIOJHON TUTacTudeckoil neopmanuu?

Kak n3mensieTcst ctpoeHre MeTaia npH IIacTu4eckoil nedopmanun’?

Uro Takoe TekcTypa aegopmanuu?

UYto Ha3BIBAIOT BO3BPATOM IIPH HArPEBE XO0JI0THOAC(POPMUPOBAHHOTO MeTasia?

UTto Ha3bIBAIOT MOJUTOHU3AIUEH PU HArpeBe XOI0AHOACPOPMUPOBAHHOTO MeTaa?

Uro Takoe 3apoAbIlN peKpUCTaUIU3aluu?

UYro Takoe Temneparypa pekpucramiizanun’?

Kakue n3smeHeHus cTpykTyphbl, HaOII01aeMOil B ONTUYECKUI MUKPOCKOIL, POUCXOAAT TPH

MEPBUYHON pEKpUCTAIIIN3ALUU?

15.
16.
17.
18.
19.
20.

KaxoBa temneparypa peKpucTaUIn3allMi YUCTHIX METAJJIOB?

B uyem pazHuna Mexy nepBUYHON U BTOPUYHON pEeKpUCTAIIN3ALNN?

B yem oTanuune coOuparenbHOM U BTOPUUHON peKpUCTaTu3aun?

Kak MeHs10TCs cBOICTBA X0I0AHOAE()OPMUPOBAHHOTO METaJIIA IPU PEKPUCTAIUIA3ALIAN?
KaxoBa poip pekpucTasIn3alliOHHOIO OT)KUra?

B yem paznuune Mexay X0JI0JHON U ropsyell miacTuieckon aepopmanusimu?

Tema 5. MexannuecKkue cBOHMCTBA

wn
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10.

Urto Ha3bpIBalOT NpOoYHOCTHIO? Kak onpenensitoTcsl MpOYHOCTHBIE XapaKTEPUCTUKU MaTepuasa?
JaiiTe onpeneneHrne OCHOBHBIM IIPOYHOCTHBIM XapAKTEPUCTUKAM.

Uro Ha3piBalOT IuiacTUYHOCThIO? Kak onpenensioTcss IUIaCTUYECKUE XapaKTEPUCTHKHU
MaTepuana?

[aiiTe onpeneneHne OCHOBHBIM IIJIACTUYECKUM XapAKTEPUCTUKAM.

Kakwue cBolicTBa XapakTepu3yeT TBEpIOCTH?

HazoBuTe MeToab! onpeaeneHus TBEPIOCTH.

YeM oTIMYAIOTCS XPYIIKOE U BSI3KOE Pa3pyLIeHUs?

Ha3oBute u oxapakTepu3ynte BUABI H3IOMOB.

Yro Takoe AuHAMHUECKHE HchbITaHus? Kakue XapakTEpUCTUKM OIpPENESIOTCS MpHU
JTUHAMHYECKHUX UCTIBITAHUSX?

3aueM NpOBOJAT yCTAJIOCTHBIE UCIIBITAHUSA?

Tema 6. ®a30Bble U CTPYKTYpPHbIE NPEBPALICHUA B ABYXKOMIIOHEHTHBIX METAIMYECKHX
cucremMax



Uro Takoe KOMITOHEHT, (a3a, CIiaB, CUCTeMa CILIaBOB?

Chopmymupyiite npasmio ['m60ca. [IpuBeauTe mpuMepsl €ro UCIOJb30BaHUS.

Jlaiite onpeneneHne NOHATUIO quarpamma coctosHus. Kakoe cocrosiHue oHa otpaxkaer?

Tumnsl a3z B METAITNYECKUX CUCTEMAX.

Cdhopmynupyiite mpaBmiio peraara (0Tpe3koB). st 4ero 0HO UCTIONB3YeTCs?

CxemaTnuHO u300pa3uTh OCHOBHBIE (Da30BbIE AMArpaMMbl JIBOMHBIX CHCTEM U JaThb HX
XapaKTEPUCTHUKY.

Jlatb xapakTepucTuKy (a3 u 0e3BapuaHTHBIX MPEBPAIIECHUN CUCTEMBI.

CxemMaTH4HO H300pa3UTh KPUBYIO OXJIQKICHUS JIFOOOTO CIJIaBa CUCTEMBI.

CxemaTH4HO U300pa3UTh CTPYKTYPY JIFOOOTO CIJIaBa CUCTEMBI ITPU KOMHATHOM TeMIleparype.
10. PaccunTarh OTHOCUTEILHOE KOJIMUYECTBO CTPYKTYPHBIX COCTABIISIFOIIMX B CIUIABE U CXEMATHYHO
M300pa3uTh €ro CTPYKTYpy NPU KOMHATHOM TeMIleparype.

ocoukrwhE
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Tema 7. Kene30yriiepogucThie CILIABbI

JlaiiTe xapaKTepuCTUKy KOMIIOHEHTOB cuctemsl Fe-C.
Jaiite xapakrepucTuky (eppura.
JlaiiTe XapaKTEpUCTUKY aAyCTCHUTA.
Uro Takoe rpadur?
Yro Takoe HEMEHTUT?
Kakoe npespamnienne npoucxomut Ha muann ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?
Ha3zoBure nuHMIO, IO KOTOPOW BBIAENSETCS MEPBUYHBIM IIEMEHTHUT, BTOPUYHBIN LIEMEHTHT,
TPETUUHBIN LIEMEHTHUT, (PEPPUT U3 ayCTEHUTA.

8. Ha3zoBuTe NTMHUIO NEPUTEKTUYECKOTO, IBTEKTUYECKOI 0, SBTEKTOUTHOTO MPEBPALLICHUH.

9. Ha3zoBute mMHUYU OJIUMOPQHBIX MTPEBPAIICHHIH.

10. Ha3oBuTe KpUTHYECKHE TOUKHU CTAIH.

11. Kakoii ¢peppuT Ha3bIBAIOT MEPECHIICHHBIM U TOYeMY?

12. O0psicHUTE  CTPYKTYpY  TEXHHYECKOTO  JKeie3a,  JOIBTEKTOWIHOH,  3BTEKTOMIHOH,
3a3BTEKTONTHOM CTaJIH.

13. Onumure oOpazoBanue nenedypura. Kakoit eae0ypuT Ha3pIBatOT MPEeBpaIEHHBIM?

14. O6bsicHuTe CTPYKTYpy O€J0ro J03BTEKTUYECKOIO, 3SBTEKTHUYECKOTO, 3a3BTEKTUYECKOTO
YYI'YHOB.

15. [Touemy Oenblif Uyr'yH HE MCIONb3YIOT KaK KOHCTPYKIIMOHHBIN MaTepua’?

16. Onumure oOpa3oBaHue ayCTEHUTO-TPa(GUTOBON KOJIOHUHU B CEPBIX UYT'yHaX.

17. Kakue crutaBbl UMEIOT CTPYKTYPY, COCTOSIYIO U3 ¢epputa U nepiauta? Kakue pazHOBUIHOCTH
TaKUX CTPYKTYp BbI 3HaeTe?

18. Kakue criaBsl UMEIOT CTPYKTYPY, COCTOSIIYIO U3 repauTa? PazHOBHIHOCTH mepiuTa.

19. B kakux craBax B CTpYKType HaOJI0JaeTCsl BTOPUYHBIA IEMEHTUT?

20. Kakne cruiaBel WMEIOT CTPYKTYpy, cocTosmiylo u3 ¢eppura u neMeHtura? Kakune
Pa3HOBUAHOCTH TAKUX CTPYKTYp BbI 3HaeTe?

21. Kakuie CTpyKTYpbI Ha3bIBAIOT BHIMAHIITETTOBBIMU?

22. Kakue cIuiaBbl UMEIOT CTPYKTYpPY, COCTOSIIYIO U3 (eppuTa U rpaduta? Pa3HOBUIHOCTH TaKUX
CTPYKTYp?

23. Kakas ¢opma rpaduta B MEHBIIIEH CTETIEHH OCIA0sAeT METAIUTMYECKYIO OCHOBY UyryHa?

24. Kakwue cIiiaBbl UMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepiuTa U rpaduta? Pa3HOBUIHOCTH TaKUX
CTPYKTYp?

25. Kako#i crmiaB Ha3bpIBalOT CepbIM YYyTyHOM Ha (epputo-niepiautHoil ocHoBe? Kak B HeMm
IIPOUCXOJUT IBTEKTOMAHOE MpeBpalleHue?

26. YKaxuTe CTPYKTYpHBIH TPU3HAK CTAJM, OEJIOT0 YyTryHa, CEpOro YyryHa.

NoakowhE

Tema 8. Kinaccupukanusi, MApKMPOBKA U IPUMEHEHHE KeJ1e30YIJIePOAMCTHIX CIIJIABOB.



[To xakuM mpHU3HaKaM KJIacCU(PUIMPYIOT Cepble UYT'YHBI.
MapxkupoBKa 1 IPUMEHEHHUE CEPOro (JINTEHHOT0) YyTr'yHa.
MapkupoBKa ¥ IpUMEHEHHE BRICOKOIIPOYHOTO UyT'yHa.
MapkupoBKa U IPUMEHEHUE KOBKOI'O YYTI'yHa.
Kaxoit uyryH Ha3piBaroT aHTU(OPUKIIMOHHBIM? KakoBbI ero cBoicTBa?
Kakoii 9yryH Ha3bIBaroT oTOeeHHBIM? KakoBbl yciioBust GOPMUPOBAHUS €TI0 CTPYKTYPHI?
Bnusinue yriepoja v oCTOSHHBIX TpUMecel Ha CBOWCTBA CTaIU.
[To kakuM TIpU3HAKAM KIacCU(DUIUPYIOT CTAIH?
MapkupoBKa ¥ IpUMEHEHHUE YIIIEPOIUCTON CTaId OOBIKHOBEHHOT'O KayecTBa.
. MapkupoBKa 1 IpUMEHEHUE KaUeCTBEHHON KOHCTPYKIIMOHHOM YIII€pOAUCTOMN CTAJIH.
. MapkupoBKa 1 mpUMeHEeHUEe HHCTPYMEHTAJIbHOU yTIepoIUCTON CTalH.
. MapkupoBKa u IpuMEHEHHUE CTalu 17151 PACOHHOTO JTUThSL.
. MapkupoBKka 1 npruMeHEeHHEe aBTOMAaTHOM CTalH.
. Pacimmpyiite u naiite XxapakTepucTuky ciuiaBy cienyronmx mapok: Ct Oxm, Ct 3cm, Cr Stc,
10km, 35, 55, 80, 25J1, A12, A20, Y7A, V12, CU 10, CU25,CH 30,B4 40, BY 60, KY 35-12,
KY 60-3.

CoNoA~WNE
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Tema 9. ®opMupoBaHNe HEPABHOBECHBIX CTPYKTYP

Kak npoucxonut npeBpalieHus nepinra B ayCTeHUT?
Yro takoe (hazoBas nepekpucTaIn3anus’?
Uto Takoe HacneACTBEHHOE 3epHO? JleliCcTBUTEIbHOE 3€pHO?
Kak BamsieT poct 3epHa Ha CBOIMCTBA cTanu?

5. UYro coboif mnpencraBisger AMarpaMMa H30TEPMHUYECKOTO pacnaja MepeoxJIaXkIeHHOTO
aycrenuTa? Kakyro 3aBUCUMOCTb OHA IIOKa3bIBAET?

6. Kaxkoif aycTeHUT Ha3bIBAIOT NEPEOXIIAKICHHBIM?

7. Kak MeHseTcss ycTOMYMBOCTh MEPEOXJIAKICHHOIO ayCTEHUTA MPU MOHMKEHUU TEMIIEpaTypbl
npeBpaiieHus?

8. Or dero 3aBUCHT XapakTep CTPYKTYpPBl TPH  HW30TEPMHYECKOM  TPEBPAIICHUU
MIEPEOXJIAXKICHHOTO ayCTEHUTA?

9. HazoBure TeMnepaTypHbIe 00JaCTH TPEBPALICHHS EPEOXITAXKICHHOTO ayCTCHNTA.

10. Ilpu xakoM npeBpalieHun ecTb 1 Juddy3us xenesa, u auddysus yraepona?

11. [Ipu xakoMm mpeBpalleHny o1aBjIeHa ToJIbKO Tu(y3us xene3a’?

12. Ilpu xakoMm mpeBpalleHMH THojaBieHa Auddy3us xene3a u yriaepona? Kakoe npesparieHuit

sBisieTcst 631 y3MOHHBIM?

13. KakoB MexaHU3M NEepIUTHOTO MpeBpareHus?

14. Yto mnpencraBnser coOoi MOpoAYKTH AUPPY3HOHHOTO MPEBPALICHUS AayCTEHUTa B
yraepoaucToit crainu? UYrto Takoe MEeXIUIaCTUHOUYHOE pacCTOsHUE?

15. Yto 00111€T0 UMEIOT CTPYKTYPHI MEPIUT, COPOUT U TPOOCTUT? UTO UX OTIAMYAET IPYT OT Jpyra?

16. KakoB MexaHu3M U OCOOEHHOCTH MapTEHCUTHOIO IPEeBpaLeHNs?

17. Yro mnpencraBnser co0oil mNpoaykThl 0e3nuddy3noHHOTO TPEBpAIEHUS ayCTeHHUTa B
YIJIEPOAUCTOM cTamu?

18. Yro npencrapiisieT cOO0W MapTEHCHT B YTIICPOJIUCTOM CTAIN?

19. Uro Ha3bIBAIOT KPUTHUECKOM CKOPOCTBIO 3aKAJIKU?

20. Kaxk conep:kaHue yriepo/ia BIUseT Ha CBOMCTBA CTAJIH MPH 3aKaJIKe Ha MApTEHCHT?

21. Kakoit ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22. Kakoe u3 npeBparieHuii Ha3pIBaIOT MPOMEXKYTOYHBIM?

23. KakoB MexaHU3M OCHHUTHOTO MpeBpaIieHus?

24. Kakue CTpyKTYpbl OOpa3yloTcsl Tpu OSHHHTHOM mpeBpamieHun? Yem OHU pa3iudaroTcs?
KaxoBsl ux cBoicTsa?

25. Kak nerupyroimye 3JeMEeHTHI BIHUSIOT HAa YCTOHYNBOCTD MEPEOXITAXKICHHOTO ayCTCHUTA?

26. Yt0 cob0it mpeACTaBIAI0T TEPMOKHHETUIECKUE TUarPaMMBI.

27. Kak MOXHO HCIIOJIb30BaTh TUArpaMMBbI paciiaia MepeoxIaXJIeHHOTO ayCTeHUTa?

Ao E



Tema 10. OcHOBBI TEpMHUYECKOil 00padoTKH

=

JlaTh XapaKTepUCTUKY KPUTUUYECKUX TOUEK CTAIIH.

JlaTb orpeiesieHue MOHATUS TepMUUEcKasi 00paboTKa. YKa3ark €€ poib.

3. Pacckazate 0 KkinaccHUKalMU H BHIAX TepMHUYeCKor o00paboTku. IlpuBectu oO0mIyIO
XapaKTePUCTUKY TEXHOJIOIMUYECKUX IPOLIECCOB TEPMUUECKON 00pabOTKH CTalH.

4. OOBSICHUTH, IO KAKOMY MIPU3HAKY OTKUT mojapaszzaessercs Ha omxur [ u Il pona.

5. Marp knaccuukanuio BuaoB oTxura I poga. OOBSCHUTH 11eTb, HA3HAYCHUE M PEKUMBI KaX10TO
BUJIA.

6. Marp xnaccudukanmro BuaoB omxura Il pona. O0bSICHUTS L1eNb, HA3HAYCHUE U PEXKUMBI KaXKI0TO
BUJIA.

7. Jlath ompeaeiieHHe TepMUYECKOW 0OpabOTKH, Ha3biBaeMoW 3akaika. OOBSCHUTH BBIOOD

TEMIIepaTypbl HarpeBa Mo/ 3aKaJKy I Pa3HbIX TPYIII CTAJCH.

OOBsACHUTD, KaK BEIOMpPAETCS OXJIAXKAA0LIast Cpeia PU OCYIIECTBICHNHN 3aKaJIKH.

9. Jartp onpeneneHne KpUTHIECKOW CKOPOCTH 3aKaJIKH, 3aKATMBAEMOCTH U MIPOKATMBACMOCTH.

10. ITpuBecTu XapaKTePUCTUKY BBICOKOTEMIIEPAaTYPHOI U HU3KOTEMIIEpaTypHOU
TEPMOMEXaHUUECKOH 00paboTKH. YKa3aTh NPEUMYIIECTBA U HEIOCTAaTKH KaXXJOro BHUJA U
00J1aCTH IPUMEHEHHUS.

11. late 0OOmIyI0 XapaKTEPUCTHKY MPOIECCOB XUMHKO-TEPMUYECKON 0OpabOTKH: LEeMEHTaluH,
a30THPOBAHUS U HUTPOLIEMEHTAIUH.

12. O0bsACHUTD HA3HAYEHUS U CYITHOCTH TU(P(HY3HOHHOTO HACHIIIICHHS.

no
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Tema 11. Knaccupukauusi, MAPKHPOBKA, CBOICTBA U IPUMEHEHHe JIeTHPOBAHHBIX CTaJIel

1.  JlaTh ompeneneHue MOHATUSAM JIETUPOBAHHAS CTAJlb, JIETUPYIOIIUNA JIEMEHT.

2. Knaccudukauus JierupoBaHHBIX CTajlell 110 XMMHMUYECKOMY COCTaBy, IO Ha3HAY€HHIO, IO
KauyecTBY.

3. Kak pacnpenenstoTcs Jerupyromue 3JeMeHThI B CTasAX?

4.  Kak nerupymoliye 3JIEeMEHThI BIUSAIOT Ha TOTUMOphU3M xeeza?

5. Kak nerupyromiye 351eMEHTHI BIUSAIOT HA YCTOWYMBOCTD NMEPEOXIIAKICHHOTO ayCTEHUTA.

6. Kiaccudukanus 1ermpoBaHHBIX CTaleldl IO CTPYKType B DPABHOBECHOM COCTOSIHHH
(OTOXKEHHOM COCTOSTHUH).

7.  Krnaccudukanusi JErMpPOBAaHHBIX CTajell MO CTPYKType B HEPaBHOBECHOM COCTOSIHUU
(HOpMaM30BaHHOM COCTOSIHUM).

8. Kak B MapKupoBKe JETHPOBAHHBIX CTallell yKa3bIBaeTCs: COJEpKaHWE YIIepoaa, BHI
JIETUPYIOIIETrO 3JEMEHTa U €ro cojaep)kaHHue, KaueCTBO. YMETh pacHu(poBaTh MapKy CTalM, yKa3aB:
coJiep’KaHue yriiepo/ia; BU JIETUPYIOIIEro AIEMEHTa U €ro CoAiepKaHKe; KilacCu(UKaIHIO 110 KaYeCTBY;
Ha3zHaueHue, 001acTh MPUMEHEHUS, IPUMEPHbIE CBOMCTRA.

9. B 4em 0cOOEHHOCTH MHKPOJIETUPOBAHUS CTAJIH.

10. TIpuHUUMBI JIETUPOBAHUS KOHCTPYKIIMOHHBIX CTaJEH.

11. OcHoBHbIE rpyNIbl KOHCTPYKLIMOHHBIX CTaJeH.

12. Pomnb yrnepona, NpUHIMITEI JIETUPOBAHUS U MAPKUPOBKA CTPOUTENBHBIX CTAJIEH.

13. Kakue MammHOCTPOHUTEIBHBIE CTAT HA3BIBAIOT YIIYUIIAEMBIMHU H IT0YeMy? 3aKOHOMEPHOCTH
UX JETUPOBaHMA U TepMHUYecKor 00paboTku. [IpuBennuTe npuMepsl MapoK CTaJH.

14. Cranu g neMeHTauu, HUTPOLEMEHTAlMH U a30THPOBAHUSI.

15. KakoBa ponb yriaepojia M JETUPYIOIIUX AJIEMEHTOB B IIAPUKOMOAIIUITHUKOBBIX CTaJSX?
OcobenHoctu TpeOOBaHUI K ATUM CTajlsM M MX TepMuueckas oOpaboTka. [IpuBectu mpumepsl Mapok
CTaJICH.

16. KakoBa ponp yriepona W JETUPYIOIIAX DJIEMEHTOB B PECCOPHO-TIPYKHHHBIX CTasX?
OcobeHHocTH TpeOOBaHMM K 3TUM CTalsIM U UX TepMuueckas oOpabotka. [IpuBectn mpumepsl Mapok
CTaJIeH.



17.
18.
19.
20.
21.
22.

OOBACHUTH OCHOBHBIC PUHITUIIBI CO3AHUS BEICOKOTIPOYHBIX CTAJICH
Cranu u criaBbl 17151 PEXKYIIUX UHCTPYMEHTOB.

BricTpopexymiue cranu.

IIITamIioBEIE CTAJIH.

BankoBslie cTanm.

Cranu [uist MEpUTENTBHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBka, cBolicTBa W INPHMEHEHHE CILIABOB ILBETHBIX MeETAJLIOB.
Hemeraimueckue MmaTepuaibl

1.
2.

3.
4

5.
6.
7

OcHoBHBIE CIJIaBBI HA OCHOBE Me (OpPOH3bI U JIATYHU), UX MapKUPOBKA U MPUMEHEHUE.
OcHOBHBIE CIIJIaBBl HA OCHOBE alIOMUHUS (1ehopMUpyeMble, TEPMHUUECKU HEYIIPOUHSIEMbIE U
YIPOYHSEMBIE), UX MAPKUPOBKA U MPUMEHEHHE.

CBolicTBa U IPUMEHEHHE CIIJIaBOB HA OCHOBE TUTAHA.

Kakwue crutaBsl Ha3piBatOT 6ab0uTamu? KakoBsl mpuHLUIIEI UX co3aanus. [IpuBenure npumepsl
TaKHX CILIABOB.

Kakue Matepuansl Ha3bIBaIOT OPOIIKOBbIE MaTepualbl? Kak ux nomyqaror?

Knaccugmukamus, cBoiicTBa 1 MprMeHEHHE KOMIIO3UIIMOHHBIX MaTEPUAIIOB.

Knaccudukanus, cBoiicTBa M IPUMEHEHNE OCHOBHBIX TPYIIIT HEMETAIUTMUYECKUX MATepUajIoB.

6.2 BueayautopHasi camMoOCTOsITeJIbHasi padora OOYyYaIOIIMUXCS OCYIIECTBISETCS B BHJE
W3YYCHHS JIUTEPATYphl TIO0 COOTBETCTBYIOIIEMY pa3zieily C TNpOpadOTKOW Marepwaja Mo TeMam
JUCLUILINHBI



IMPUJIO)KEHUE 2

7 OueHoYHbIE CPeCTBA /ISl IPOBeeHUs POMEKYTOYHOM aTTeCTAIMHU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA VISl POBEACHUS NMIPOMEKYTOUHOM aTTecTAluM:

CTpyKTypHBI
AJEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIe CpeicTBa
KOMIIETEHIINH
OIIK-3 — TroTOBHOCTHL NPUMEHATh (yHIAMEHTAJbHbIE MaTeMATHYeCKHE, €CTeCTBEHHOHAYYHbIe M OOlIeMH:KeHEePHbIe 3HAHUS B

npodeccHoHAIBLHOM eI TeJIbHOCTH

3HaTh

— 0a3oBble ITOHATUSA u 3akons! | [lepeyenb TeopeTnyecKuX BONPOCOB K IK3aMeHy (4 cemecTp):
byHaameHTanbHbIX  pasgenoB  ¢usuku, | 1. CTpykTypa m cBoiicTBa MaTepHanoB. AMOP(GHOE M KPHCTAUIMYECKOE COCTOSHHE
XHUMHU, (1)H3H‘~IGCKOI>1 XUMHNHU, MaTEMAaTUKHU U Martcpuraia.
OOIIEMHKEHEPHBIX TUCIUIUINH 2. Kpucrammmyeckas pemierka. OCHOBHBIE THITBI PEIIETOK METAIIIIOB.
3. DHepreTHyecKHue YCJIOBHS KPUCTAJUTH3AIMK. BIHSHHE CKOPOCTH OXJIKICHHS Ha
KPHUCTAITU3AIHIO.
4. Bugsl gepopmarnun. MexaHu3M MIacTU4ecKon Aedopmarum.
5. Paszpymenue metanios.
6. MexaHnuueckue cBoicTBa MeTau10B. KOHCTPYKTHBHAS IPOYHOCTb.
7. OCHOBHBIE IOHATHS TEOPHH CIUIABOB: KOMIIOHEHT, CIIaB, cucTeMa, (asa. IlpaBuio
(a3 (mpaBuiio I'n66ca).
8. OcHOBHBIE THUIBI ABOWHBIX auarpamMMm. DOpMHpOBaHUE CTPYKTYpPHI JIBONHBIX
CIUIaBOB.
9. DOsBrekTnyeckoe mpeBpamieHue. [lepuTekTHueckoe npeBpamieHne. DBTEKTOUTHOE
IIPEBPALICHHE.

YMmeTb — pemarthb CTaHJapTHBIC 3agaud | [IpuMepHbIe NpakTHYeCKHeE 3aaHus 1JIM IK3amMeHa (4 cemecTp):
npodeccrnoHanbHOI nestensHOCcTH, | 1. [lpuBeauTe mpumep BIUSHUS TUMA CBSA3HM (TUNA KPUCTAJUTMUECKON pPEHISTKH) HA
Tpe6y}0mp1e HpI/IMeHeHI/IH CBOﬁCTBa MaTepI/IaJ'Ia.

(yHIaMeHTaTBHBIX MmaTematiueckux, | 2. OOBACHHTE, 4eM Pa3IHyYalOTCs O-KEJIE30, Y-KeIe30 U O-Kene30?
3. TloscHuth rpaduyeckn pU3MUECKUN CMBICH MOHATUS «PAaBHOBECHAs TeMIieparypa

GCTeCTBeHHOHaquI)IX Hu 06H1€I/IH)KeHepHI)IX
3HAHUH

KpucTtaymm3anuu (ruiasneHus)». Kakoe ycioBre HEOOXOAMMO BBITOJIHUTH, YTOOBI
HAYaJICsl MPOLIECC KPUCTAIIN3ALINAN?




4. OOBACHHUTH, B UEM OTJIMYME KPUBBIX OXJIAXKJEHHS KPUCTAJUIMYECKUX U aMOP(HBIX
Tel

5. OOBsicHUTE, MOXKHO JIH TTOJTyYUTh METAJUT B aMOP(HOM COCTOSIHUH (METAJUINYECKOE
CTEKJIO).

6. OObsicHuTh, TpU Kakoi aedopMal MOKHO HEOOpPaTUMO H3MEHHUTH (GopMmy,
pasMephl U CBOMCTBa MaTepualia — YIpyrou Miu MmaacTU4ecKoin?

7. OOBSCHUTH MOHATHE TEOPETHUYECKask MPOYHOCTh KpucTayuia. Kak oHa m3aMeHsiercs
IIPYU U3MEHEHUH INIOTHOCTH TUCIIOKAIMNA?

8. CxemaTMuHO W300pa3uTh JHarpaMMy JBOMHOH CHCTEMBI C OTCYTCTBHEM
pPacTBOPUMOCTH (C MOJHOW PacTBOPUMOCTBIO, C OIPAaHMUYEHHON PAaCTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPJOM COCTOSIHMM, JaTh XapaKTEPUCTUKY TOYEK, JIMHUN
JarpaMMsl, a3 1 6e3BapHaHTHBIX IPEBPAILEHUH CUCTEMBI.

9. PaccumTaTh OTHOCHUTEIIFHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIISIOUINX CIUIaBa MPU
KOMHATHOW TeMIepaType M CXEeMaTHU4YHO H300pa3uTh CTPYKTYpY CIUiaBa JABOWHON
CUCTEMBI C OTCYTCTBHEM pAacTBOPUMOCTH (C TIOJHOM pacTBOPUMOCTHIO, C
OrPaHUYEHHON PACTBOPUMOCTHIO) KOMIIOHEHTOB B TBEPAOM COCTOSHUM.

Bnaners

— HaBbIKAMHM  PCHICHHWS  CTaHJIapPTHBIX
3a1a4 MPO(ECCHOHAIBLHON JESITEIbHOCTH,
TpeOyromiue MPUMEHEHUS
GbyHIaMEeHTaIbHBIX MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX M OOIIECHHKEHEPHBIX
3HAaHUU

IIpumepHbIe NpaKTHYECKHUE 32IaHHUS VISl SK3aMeHA M0 PellleHHI0 32124 U3
npodeccuoHaJIbHOM 001acTH (4 cemecTp)

1. KakoBbl pa3mepbl CTPYKTYpHBIX JJIEMEHTOB, KOTOpPbIE MOKHO YBHUJETb
(pa3pemnuTh) ¢ TOMOMIBIO ONTUYECKOTO (CBETOBOr0) Mukpockona? Kak BeIOpaTh
M0JIE3HOE YBEIMUYEHNE MUKPOCKoIa?

2. KakuM METO0M MOKHO YCTAaHOBUTH THI KPUCTAITUYECKOW PELIETKU MeTalljia U
ee nmapamerpsl? Kakue TUmbl perieTok BcTpeuaroTcss y meramioB? [louemy onu
HA3bIBAIOTCS TUIOTHOYMAKOBAaHHBIMU?

3. Tloyemy CcBOWMCTBAa KpPUCTALNIUMYECKOIO MaTepHalia, W3MEPEHHBIE B Pa3HBIX
HAIpaBIIEHUSAX, MOTYT OTIWYaThcia? B Kkakux wmaTepuanax 5TO SBJICHHE He
HaOII0aeTCs M ToueMy?

IK-4 — cnioco0HOCTH UCIO0JIb30BATH B HCCJIEIOBAHUSX U pacyeTax 3HAHUS 0 MeTOAaX HCCJIe0BAHUS, AHAJIN3A, ITMATHOCTHKH U MO/1eJIMPOBAHUSA
CBOMCTB BellecTB (MaTepuajioB), GU3MUYECKUX U XMMHUYECKHUX MpoLeccax, MPOTEeKAIMX B MaTepuaaax NpU MX MOJy4YeHHH, 00padoTke H

Mo puKanun

3HaTh

— OCHOBHBIC NMPUHIUIBI U 000PYyTOBaHHE
JUTSL UCCTIEIOBAHMS, aHAIN3a, TUArHOCTUKH
U MOJEIMPOBAHUS  CBOWMCTB  BEIIECTB
(MaTepuanon);

IlepeyeHb TeopeTHYECKUX BONMPOCOB K 3K3amMeHy (4 cemecTp):
1. Metoapl u3ydeHHs CTPYKTYpbl MaTepUajoB.
2. MexaHuveckne CBOMCTBA MeTaUIOB. KOHCTPYKTUBHAS TPOYHOCTb.
3. MexaHnuveckre XapaKTepUCTUKH, ONPEAeIIsieMbIe IPH UCIIBITAHUH Ha PaCTsHKCHHE.




— CYIIHOCTh  METOJOB  HCCIICJIOBAHHUS
(U3MYECKUX H XHUMHUYECKUX IPOIIECCOB,
MPOTEKAIOIIUX B MaTepualax TMpH UX
nmoJiydaeHuu, o0paboTke u MoauQUKAIUN U
WX BIHSHHUE HA CTPYKTYpy U CBOMCTBa
MaTepHUaJioB

4. TBepaocTh U CIIOCOOBI €€ OTPEICICHHUS.

5.

MexaHnueckue XapakTepUCTHKH, ONpeesieMble IPU AMHAMUYECKUX UCIIBITAHUAX
(ynapHasi BA3KOCTb, TEMIIEPATypa XJIaAHOIOMKOCTH).

YmeTh — WCImonb3oBarh B uccienoBanusx H | [IpuMepHble npakTHYecKue 3a/laHus VIS dK3aMeHa (4 cemecTp):
pacuerax 3HaHUs 0 MeTojax uccienoBanus, | 1. KakoBel pasmepbl CTPYKTypHBIX 3JIEMEHTOB, KOTOPBIE MOXKHO YBHMJETh
aHallM3a, JUArHOCTHKU M MOJEJIMPOBAHUS (pa3pemmThb) ¢ MOMOMLIBIO ONTHYECKOro (cBeToBOro) Mukpockona? Kak BbIOparthb
CBOMCTB BEIIECTB (MaTepHAIIOB); [0JIE3HOE  yBenuWdyeHue  Mukpockona? KakoBa  OCHOBHass ~ O0COOEHHOCTH
— HCIONB30BaTh B HCCIEIOBAHHUSAX O IIPUTOTOBIICHUS 00BEKTA JUI MUKPOCKOIIMYECKOTO UCCIeI0BaHUsA?
MeTomax wuccnenoBaHus dusmdeckux u| 2. OOBICHUTH, 3a4eM HEOOXOIUMO HCCIENOBATh MaKpocTpyKTypy? Kakumu
XMMHMYECKHUX IPOLECCOB, NMPOTEKAMIINUX B METOJIaMH 3TO MOXKHO c/es1aTh? YTO MOXKET CIYKUTh OOBEKTOM MaKpOaHaIU3a
MaTepHajiax Ipu UX MOJIyUYEHHUH, 06pa60TKe 3. Hoquy CBOMCTBaA KpUCTAJUIMYCCKOIO Marcprajlia, HU3MEPCHHBLIC B PAa3HBIX
1 MoAu(UKALUN HaIpaBJICHUSAX, MOTYT OTIMYarbca? B Kkakux MaTepuanax 3TO SBJICHUE HE
Ha0II0JaeTCs U ToueMy?
4. Tlouemy mpH XOJOJHOW IUIACTHUECKOW Nedopmanuu (IITAMIIOBKE WM BBITSKKE)
MOTYT 00pa3zoBaThcs (PeCTOHBI IO KPOMKE (Kparo) u3enus?
5. OOBsACHUTH, KaKOE CBOMCTBO MaTepuana XapakTepu3yeT TBepAocTb. Ha uem
OCHOBBIBAKOTCSI METOBI U3MEPEHMS TBEpAOCcTU? B ueM nx ornuuue?
6. Kak nmpoBoasT ucnbITaHuE Ha yAapHYIO Ba3kocTh? KakoBa ero memns?
7. C xakoH 1eJbI0 MPOBOAT YCTAJIOCTHBIE UCTIBITAHUS?
Bnaners — HaBbIKAMH TMpOBeJAcHHUS MexaHuuyeckux | [IpuMepHbIe NpaKTHYeCKHe 3aJaHUsl VI IK3aMEHA 110 PEeLICHHIO 32124 U3

UCTIBITAHUH, U3yUYCHHS CTPYKTYpBHI,
KOHTpoOJIsT J1epeKToB B Marepuaigax H
U3JIENNSX;

— HaBBIKAMH WCCIICIOBAaHUS TIPOIIECCOB,
IpOTEeKAaoIUX B MaTepuagax MpH UX
MOJTyYeHHUH, 00paboTKe U MOTUPUKAITIH

npogeccuonanbHoii odnactu (4 cemectp):

1.
2.

w

Kak npoBecTtu Mmakpoananus? KakoBsl ero 1emnu, MeTost?

KakuMm MeTo/1oM MOXHO HCCIIEO0BaTh paclpeesieHue cepbl B CIUTKE (OTIUBKE,
3aroToBKe)?

Kak npoBecTu riry0okoe TpaBjieHue cTalbHOro oopasia. Kakosel ero menu?
Kakum MeTogoM MOXXHO BBISIBUT TOpPBI, TPEUIMHBI, PAaKOBHUHBI, KpPYIHBIE
HEMETAJIJINYECKHE BKIIOUEHHUS B OTJIMBKE (CIUTKE, OTIMBKE, IOKOBKE, ITPOKaTe)?
[Ipn MakpoaHanm3e CIUTKa BBISBIEH JUKBALIMOHHBIA KBajpaT (MOAycaaodyHas
JMKBAIMs, OCeBas MOPUCTOCTh, CKBOPEYHUK, KAMHEBUIHBIN H3JI0M, (IIOKEHHI,
mdepHbIi u310M, pacciaoernne). OObSICHUTh IPUYMHBI MTOSIBICHUSI 3TOT0 edexTa




~

10.

11.

12.

13.

14.

15.

16.

17.

1 BO3MOJKHBIE CTIOCOOBI €T0 HCTIPaBIICHUs (MMPEIOTBPAIIICHNUS).

Kak oTnuuuTh yCTaNOCTHBIN U3JI0M OT IPOYUX BHUJIOB M3jioMa? KakoBbl MPUUYMHBI
IIPOSIBJIEHUS TAKOT'O U3Ji0Ma?

Kak oTiinunTh BsI3KO€ pa3pylieHue OT XpynKoro?

Kak mpoBecTH MHKPOCKOIMYECKOE HCCIEN0BAHUE METAINIMYECKOrO0 Marepuana?
YTO MOXKHO BBISIBUTH C IOMOILBIO TAKOTO MccienaoBanusa? Kak onpenenuts npenen
yIpyroctu (Ipenes TEKy4ecTH, Ipelied IPOYHOCTH, OTHOCUTENIBHOE YAJIMHEHHE,
OTHOCHUTEIIHOE CYKE€HUE, TBEPJOCTh, yIApPHYIO BA3KOCTh) MaTepuasa?

Kak paccuntaTh OTHOCHUTEIBHOE KOJIMUYECTBO (a3 (CTPYKTYPHBIX COCTABIISIOLIMX )
MIPH 33JIaHHOM TeMmIeparype B ABOWHBIX cruiaBax? [losicHUTh rpadudecku.

[Tp1 MUKPOCKOTMYECKOM HCCIIEIOBAHUH B CIIaBE HAOIOJA0TCS 3epHa (heppuTa u
HeOOoJbIIoe KONMMUYecTBO leMeHTuTa. Kak HaspiBaeTcs Takoil cruiaB? KakoBwl ero
CBOWCTBA M 00J1aCTH IPUMEHEHUS?

[Ipy MUKPOCKOITMYECKOM HCCIIEZIOBAHUHU B CIUIaBe HAOIIOAAI0TCs 3epHa dheppuTa u
nepiut. Kak Ha3piBaeTcs Takoii crutaB? KakoBbl ero CBONCTBA M KaK OHU 3aBUCSIT OT
KosnudecTBa nepiauta? KakoBsl 0071acTi MPUMEHEHUS STUX T1aBOB?

[Ipy MHKpPOCKOMMYECKOM HMCCIEAOBaHWU B CIUIaBe HaOmtojaroTcss mepiut. Kak
Ha3bIBaeTCs Tako cruiaB? KakoBbl pa3HOBUAHOCTU TaKOM CTPYKTYPBI U PA3IUUHs B
WX CBOMCTBax?

[Ip1 MUKPOCKONINYECKOM HCCIIEOBAaHUM B CIUIaBE HAOIIOJAIOTCSA MEPINT U CeTKa
LIEMEHTUTa Mo rpaHuuaMm 3epeH. Kak HaspiBaeTcs Takoi craB? KakoBbl ero
CBOMCTBA U 00J1aCTH IPUMEHEHUS?

[Ipn MUKPOCKONIMYECKOM HCCIIEIOBAaHUM B CILIaBe Habmonaercs neaedypur. Kak
Ha3bIBaeTcs Takol craB? KakoBbl ero cBOMCTBa U 001aCTH TPUMEHEHUS?

[Ipn MUKPOCKOIIMYECKOM HCCIIEZIOBAHUH B CIUIaBe HA0II0Aat0TCs 3epHa depputa u
BKItoueHus1 rpadura. Kak HaspiBaeTcs Takue criaBbl? KakoBbl pa3HOBHAHOCTH
CIUIABOB C TaKMMHU CTPYKTYPHBIMH COCTABJISIOIIMMHU, KaKOBBI PA3IU4yUs B HUX
cBoiicTBax?

[Ipn MHUKpOCKOMMYECKOM HCCIIE0BaHUU B CIIaBe HAOIIOAar0TCs 3epHa deppura,
nepauT W BKIOYeHHs Trpaduta. Kak HaspiBaeTcs Takue cruiaBbl? KakoBel
Pa3HOBUAHOCTH CIUIABOB C TAaKUMHU CTPYKTYPHBIMH COCTaBIISIFOIIMMHU, KaKOBBI
pa3nuyuus B UX CBOWCTBAX?

[Ipy MHMKPOCKONMYECKOM HCCIEAOBAHUM B CIUIaBE HAOJIONAIOTCA MEPIUT U
BKJItOUeHHs rpaduta. Kak HaspiBaeTcss Takue crutaBbl? KakoBbl pa3sHOBHIHOCTH
CIUIaBOB C TaKUMHU CTPYKTYPHBIMH COCTaBIISIOIIMMH, KaKOBBI paziuyusi B HX
cBOMCTBaX?




IIK-9 — roToOBHOCTH YY4acTBOBATH B pa3padoTKe TEXHOJOTHYECKUX MPOIEeCCOB MPOM3BOACTBA H 00PaAdOTKHU MOKPBITHIA, MATEPUAJIOB U W31eJINI

N3 HUX, CUCTEM YIIPABJCHHUA TEXHOJOITHI€CKUMHU NpoaeccaMu

3HaTh

— 3aKOHOMEPHOCTH (ha3oBbIX
IIpEBPALLIEHUI u (dbopmupoBaHus
CTPYKTYpPBI ¥ CBOWCTB, MPOUCXOJISIINX B
MaTepuaax npu peanu3anum
TEXHOJIOTUIECKUX MIPOIIECCOB
MIPOM3BO/ICTBA, 00paboTKHn u

MOAU(UKAIIMH MaTEPHAIIOB, TOKPBITHH,
JeTane U u3JIenim;

2.
3.
4

© o N

©ONOOR~WDNE

IlepeueHb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (4 cemecTp):

Kpucrannuueckue 30HbI cnuTKa. Ycaaka.

Bune! 1ukBanuu.

Bunsl nedopmaru. MexaHu3M IIaCTHIECKOH nqedopmanuu.

Haxnen npu muiactudeckoit gedopmanuu. Poib nucnokanuii B ynmpoyHeHUH.
Pa3pymenue metauios.

Mexannueckue cCBOMCTBa METAI0B. KOHCTpYKTUBHAS TPOYHOCTb.

MexaHnudeckre XapakTepUCTUKHU, ONPEIEIsIEMbIE IIPU UCIIBITAHUU HA PACTSIKEHHE.
TBepAOCTh U CLIOCOOBI €€ OnpeeTICHHS.

Mexanndeckrue XapakTEpPUCTUKHU, ONPENEIsIEMble NPU AUHAMUYECKUX HMCIBITAHMIX
(ymapHast BA3KOCTb, TEMIIEpaTypa XJIaAHOIOMKOCTH).

[lepeyeHb TeopeTHYECKUX BONPOCOB K IK3aMeHY (5 cemecTp):
1.

CBs13p MEXly CTPYKTYPOH U CBOMCTBAMHU CEPBIX UYT'YHOB
[IpeBpariieHus MpH HarpeBe CTaH.
PocT 3epHa aycrenuTa npu Harpese.

N3orepmuueckuii  pacnaj NEPEOXJAXKICHHOrO aycreHuTa. M3orepmuueckue
JIarpaMMBbl pacriaia MepeoxaaxIeHHOro0 ayCTeHUTA.
[IpeBpaiieHuss NpU HENPEPHIBHOM OXJAXKICHUH CTAIH. | E€pMOKMHETHYECKHE

JUarpaMMbl paciajia MnepeoxiaKJeHHOTO ayCTEHHTA.

BinusiHue nerupyrommx 3J€MEHTOB Ha YCTOWYMBOCTh W KHHETHKY pacrapa
TEePEOXJIAKICHHOTO AyCTEHHUTA.

[IpeBparenus npu HarpeBe (MpU OTITYCKE) 3aKATCHHON CTalu.

OTKHT CTaJIN.

3aKajka CTaim.

10. Otniyck cranu. Ctapenue.
11. Xumuko-tepmuueckas oopadboTka.
12. Tepmo-mexaHmueckasi 00paboTKa CTaH.




YMmeTs

— aHaJIu3UpoOBaTb BJIMSIHHUC
TCXHOJIOTUYCCKOI'O IMpOoNHecCa Ha XapakKTep

IIpumepHbIe NpakTHUYECKHe 3aJaHNUSA 1JIs1 IK3aMeHa (4 cemecTp):

(a3zoBbIX mpespaileHuii, crpykrypy u mpu | 1. Kakyro 1nens mnpecnenyroT npum  BBEJGHMM B paciyiaB  (KMIKMH — MeTasul)

MPOU3BOJCTBE, 06pa6OTKI/I u MOI[I/I(bI/IKaHI/II/I MOI[I/I(i)I/IKaTOpOB? HpI/IBeCTI/I IIPUMEPHI JIeicTBHS MOI[I/I(bI/IKaTOPOB.

MATepUANOB, MOKpbITHiL, nmerameii u| 2. OOBSICHHTH, B KaKOH OTIMBKE 3EPHO 3aKPHCTATIM30BABLICTOCS MeTauia Oyjaer

1531 (S 15051 Oonpllle: MpU pa3ivBKE IKUAKOTO MeTalyla B TMecuyaHyl (opMy UM B
METAJINYECKYIO?

3. OOBACHUTH, K YeEMYy MOXKET MPHBECTH MEPErpeB paciuiaBa Mpej pa3iuBKOW €ro B
(hopMbI (M3TTOKHUIIBI)?

4. OOBACHUTB, 3aUueM MPOBOJAT ONEPALIUIO OJICTYKUBAHUS P MOTYYEHUN OTIUBOK?
Kak ee ocymiecTBuTh

5. OObsACHUTH, NpPH KakoW JeGOopMaluu MOXKHO HEOOPaTUMO H3MEHUTH (Gopmy,
pasMephl U CBOMCTBa MaTepualia — ypyroi Wiu MIacCTUYECKON?

6. OOBACHUTH, UTO MPOUCXOAUT MPH POPMHUPOBAHUHU TEKCTYPHI B 1€(POPMHUPOBAHHOM
Marepuaie?

7. 3auem TpeOyeTcsi BOCCTAHABIMBATH IUIACTUYHOCTH XOJIOAHOE(OPMHUPOBAHHOTO
aucTa (KaauOpOBaHHOM 3aroTOBKH, BosIoueHOW mIpoBoioku)? Kakoit oOpaboTkoit
3TO MOKHO cJieiarh?

8. Ilpu xakux ycIOBHSX B CTaJIM MOXKET 00pa3oBaThcs mnepechleHHbIl hepput? Kak
OH TIOBJIMSIET HA CBOWCTBaA cTaiu. Kak mpenoTBpaTuTh ero oopazoBanue?

9. IIpu kakux yCIOBUSX B CTAJIM MOKET 00pa30BaThCsl BUMAHIITETTOBBIE CTPYKTYPbI?
Kax onu moBnusitoT Ha cBoiicTBa ctanu. Kak npegorBparuth ux obpazoBanue?

Braners — HaBBIKAMH aHanm3a pausaue | [IpumMepHble mpakTHYecKue 3aJaHUsl JIsl JK3aMeHa 10 PpelleHUI0 3aJa4d u3

TEXHOJIOTUYECKOI0 Tpollecca Ha XapakTep
(ha30BbIX MpeBpalleHUu, CTPYKTYpY U THpU
MIPOU3BOJICTBE, OOPAOOTKH ¥ MOAH(PUKAIIUU
MarepuaioB, IOKPBITHH, JeTalel u
15631 (017171

npogeccuoHaIbHOM 001acTH (5 cemecTp):

1.

OO0BsAcHUTD, Kakas GopMma rpaduTa B MEHBIIEH CTENIEHH 0CIa0IIeT METAIUTMYECKYIO
ocHOBY uyryHa? Kak nomyuuts Takyio Gopmy rpadura B OTIUBKE?

Kak nomy4uts OTIMBKY CO CTPYKTYpOW KOBKOro uyryHa? KakoBsl pasHOBHIHOCTH
CTPYKTYpbI TaKOT'O Yyr'yHa U €ro cBoicTaa’?

IToueMy He NpPOUCXOOUT YHOPOYHEHHUs CTalIM IIPpU TOpAYEd IUIACTUYECKON
nedopmaruu ipu 1050 °C?

[Touemy nedopmarms ceunua (Tmn. = 327 °C) npu KOMHAaTHOM Temmeparype




10.
11.

12.

13.

14.

15.

SBJISICTCS TOpsidel nedopmanueii?

[Tpu pexpHCTAIM3AIMOHHOM OT)KUTE XOJOJHOKATaHOW JIeHThl u3 ctamu 08k
oxJnaxaeHue B uHteppase temmneparyp 680 — 370 °C BeayT ¢ Maioil CKOPOCTBIO.
[Touemy 310 HEOOXOIUMO?

Kak ompenessitoT CKIOHHOCTD CTaJIM K POCTY 3€pHA MPH Harpese?

BreiOpates TepMuueckyro 00paOOTKy Ui HWCIpaBJICHHS BUIMAHIITETTOBOU
CTPYKTYpPHI B CTAJIbHOW OTJIMBKE.
BreiOpate  Tepmuueckyro 00paOOTKy MAJii HMCHpPABICHUS KPYIMHO3EPHUCTOU

CTPYKTYpbI rOpsiY€KaTaHON CTaJIH.

BeiOpath 3akanouyHyro cpeiy, 00ecredrBaoNy0 HanOOIbIIyI0 POKAIUBAEMOCTh
YTJIEPOIUCTOM CTAJIH.

BeiOpath 3akanouHyto cpeay JUlsl 3aKajlKy JIETMPOBAHHOM yIJIepOAMCTON CTalu.
BbiOpaTh pexuM OTIyCKa 3aKaJe€HHOW CTajlu, OOECIeUYMBAIOIIMM COXpaHEHHE
BBICOKOM TBEPJIOCTH.

Br1OpaTh pekuM OTIycKa 3aKajieHHOM cTajld, 00eCIIeUnBalOIINN BBICOKUE YIIPYTHe
CBOICTBa

BbiOpaTh pexuM OTIYCKa 3aKaJIeHHOW CTayy, OO0ECIEeYMBaIOLIUN COYEeTaHHe
BBICOKO IIPOYHOCTH, TBEPAOCTH, INIACTUYHOCTH U yJAPHOH BA3KOCTH.

Cranp 45 O6puTa IOABEPrHYTa HArPEBY IO/ 3aKaKy 10 Temnepatypsl 740 u 840 °C.
Kakoli pesxuM HarpeBa BbIOpaH NpaBUIbHO U TOYeMYy?

Cranp Y10 Obl1a moJBepruyTa HarpeBy Mo/ 3aKajky 10 Temneparypsl 740 u 900 °C.
Kakoii pesxuM HarpeBa BbIOpaH NpaBUIbHO U OYeMY?

IIK-11 — cnocoOHOCTHI0 NPUMEHSATH 3HAHUSI 00 OCHOBHBIX THIIAX COBPEMEHHbIX HEOPIaHMYECKUX U OPraHNYeCKHX MaTepuasioB, MPUHIUIIAX
BbIOOpPa MaTepHAIOB JJsl 3aaHHBIX YCJOBHMI JKCINIyaTAIlMM € Y4e€TOM TPeO0OBAHMI TEXHOJOTMYHOCTH, JKOHOMHMYHOCTH, HAJACKHOCTH H
JAOJITOBEYHOCTH, IKOJOTMYECKHUX MOCTCACTBHI X NPUMEHECHHS NTPH NPOCKTHPOBAHUHU BHICOKOTEXHOJIOTHYHBIX NIPOLECCOB

3HaTh

— OCHOBHBIC OIIPCACICHUA UW IOHATUA
MaTCpruaIOBCACHUA,

— OCHOBHBIC METOAbI HCCHC}IOB&HHﬁ,
HCIOJIb3YCMbBIX B MAaTCPHUAJIOBCICHUU

— CYHIHOCTb )51 3aKOHOMCPHOCTHU
ImponeccoB npu Kpucrajum3anuu,

nepopmanuu, Harpese aeGopMHpPOBAHHBIX
METaJJIOB;

ITepedyenb TeopeTHYeCKUX BONIPOCOB K JK3aMeHy (4 ceMmecTp):

1.

ok~ wn

CrpykTypa u cBoiicTBa MaTepuanoB. AMOP(HOE U KPUCTAUINYECKOE COCTOSHHUE
MaTepuana.

MeTobl H3y4eHUsI CTPYKTYPbl MaTEpUAJIOB.

Kpucrannuueckas pemerka. OCHOBHbIE THIIBI PELLIETOK METAJUIOB.

[Momumopdusm. [lomumopduble npeBparieHus.

JleheKThI KpUCTAIUTMYECKOTO CTPOEHHUS.




— CYIIHOCTh M 3aKOHOMEPHOCTH (Pa30BBIX
U CTPYKTYPHBIX TMPEBpAICHUH B CIUIaBax
MIPU TEPMUYECKOM, TEPMO-MEXaHUIECKOM U
XUMHUKO-TEPMHYECKOM BO3ICHCTBHSIX;

— BIHUSHHE CTPYKTYPHBIX XapaKTEPHCTUK
Ha CBOHCTBa MaTepUalOB M UX HU3MEHEHUS
MOJl BJIMSHUEM YCIOBUH TIPOHM3BOJICTBA,
00pabOTKH M DKCILTyaTallHH;

— OCHOBHBIC THIIBI KOHCTPYKIIHOHHBIX W
WHCTPYMEHTAIBHBIX ~ MaTepUAIOB  JUIS
W3JICNTUH Pa3IMYHOr0 HA3HAUCHHS C YUETOM
AKCIUTYaTallMOHHBIX TPEOOBAHUHN U OXPaHBI
OKpY>Karollen cpeibl

6. AHM3OTpOMHSI.

7. DHepreTHyeckue YCIOBUS KpUCTAIM3alMU. BiMsHue CKOPOCTH OXJIaXIEHHUS Ha
KPHUCTAJIIIN3ALHUIO.

8. MexanusMm kpuctam3anuu. [lapamerpsl KpucTaIH3aIHH.

9. T'omoreHHoe (camMompoM3BOJbHOE) OOpa30BaHUE LEHTPOB KPHUCTAILIM3ALMH.
Kputnueckuit 3apoapii.

10.'ereporenHoe (HECaAMOMPOHW3BOJIILHOE) O0pa30BaHHE IEHTPOB KPUCTAILTU3ALINU.
MoauduuupoBanue.

11. lenipuTHast KpUCTAIU3AIMS.

12. Kpucrammudeckne 30HbI CIIUTKA. Y cajKa.

13. Buas! iuksanuu.

14. Bugp! nedopmarnmu. MexaHU3M IIACTUIECKOH neopManuu.

15. Haknen npu mmactudeckoi aedopmanyn. Poib muciokanuii B ympo4HEHUH.

16. Pa3pymuienue MeTanios.

17. Mexanuueckue cBoiicTBa MeTaioB. KOHCTpYKTHBHAs IPOYHOCTb.

18. MexaHnuecKue XapaKTEPUCTHKH, OTIPEICIsIeMbIe ITPH UCTIHITAHUN Ha PACTSHKCHUE.

19. TBepoCcTh M CIIOCOOBI €€ OIPEICIICHHUS.

20. MexaHn4eckne XapaKTepPUCTHKH, ONPeeNIIeMbIe TIPU JTUHAMUYECKUX MCTIBITAHUIX
(ynapHasi BA3KOCTb, TEMIIEpATypa XJIaJHOJIOMKOCTH).

21. OcHOBHBbIE MOHATHS TEOPUH CIIJIAaBOB: KOMIIOHEHT, CIUIaB, cucTeMa, ¢asa. [IpaBuio
(a3 (mpaBuwiio I'n66ca).

22. Tunsl TBepABIX (ha3 B METAJTUIMIECKUX CHCTEMAX.

23. TIpaBuiio pbryara (IpaBUiIO OTPE3KOB).

24. OcHOBHBIC THUITBI JIBOMHBIX JuarpamM. DopMupoBaHHE CTPYKTYpPBI JTBOWHBIX
CILIaBOB.

25. DBTekTHyeckoe mpeBpaileHue. [leputekTuueckoe mpeBpalieHne. DBTEKTOUHOE
MpeBpalieHHe.

26. XapakTeprcTruKa ¥ BHU]I TIOJTHOH (pa3oBoii quarpammsl Fe — C.

27. XapakTepucTuKa KOMIIOHEHTOB U (ha3 cuctemsl Fe — C.

28. IIpeBpamenust 1 (HOPMHUPOBAHHUE CTPYKTYpPHI B CTalsaxX (OENbIX YyryHax, CephIX
Yyr'yHax) B paBHOBECHOM COCTOSTHUH.

IlepeyeHb TeopeTHYECKHX BOIPOCOB K IK3aMeHy (5 cemecTp):




o

10.
11.

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

CBs3b MEXY CTPYKTYPOH U CBOMCTBAMHM CEPHIX YYT'YHOB.

Knaccugukanusi, MapkupoBKa W TNPHUMEHEHHE CEpBIX 4YYIYHOB (JIMTCHHBIMH,
BBICOKOTIPOYHBIN, KOBKHH, OTOEJICHHBIH, aHTU()PUKIIMOHHBIH ).

BnusiHue yriiepoja v IOCTOSIHHBIX IPUMECEN Ha CBOMCTBA CTAJIN.

Knaccugukanusi, MapkupoBKa ¢ NPUMEHEHHE  YIJIEPOAMCTBIX  CTajel
(0OBIKHOBEHHOTO Ka4ecTBa, KAaueCTBCHHOU KOHCTPYKLIMOHHOM,
MHCTPYMEHTAJIBLHOM).

IIpeBpaiieHus npu Harpese CTaiu.

PocT 3epHa aycTeHuTa npu Harpese.

M3oTepMmuueckuil  pacnaj  IEpEeOXJaXKIEHHOro aycreHuta. M3orepmuueckue
JarpaMMbl pacrajia IepeoxyaxIeHHOr0 ayCTEeHUTA.

[IpeBpamieHus OpU HENPEPHIBHOM OXJAKACHUM CTadd. TepMOKMHETHUYECKUE
JyarpamMmbl paclaja nepeoxyak JIeHHOrO ayCTEHUTA.

BnusHue nerupyrommx 3J€MEHTOB Ha YCTOMYMBOCTP M KHHETHKY pacrapa
NEPEOXJIAKIECHHOTO ayCTECHUTA.

ITpeBpartenust npu Harpese (Ipu OTIYCKE) 3aKaJIEHHOW CTalH.

Knaccugukarusi, MapkupoBKa ¥ NMPUMEHEHHE KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX
cTasiedl (cTpouTenbHasi, MAaIIMHOCTPOUTENbHAST JUIsl XOJOJHOM IITaMIIOBKH,
yllydliaemasi, peCCOpHO-IIPYKMHHAsl, IapUKONOAIINITHUKOBAsA, CTAIHN Ul 3aKAJIKU
TBY, cranu mist XTO).

OcCHOBHbIE TOHATHS U KJAaCCU(DUKAIUS TEPMUIECKON 00pabOTKH.

OTxur cranu.

3akaJsika CTaiH.

Otnyck cranu. CrapeHue.

XUMHUKO-TepMUYecKas 00paboTKa.

Tepmo-mexanudeckast 00paboTKa CTaH.

CnnaBbl Ha OCHOBE Meiu (OpOH3BL, JTATYHH).

CniaBbl Ha OCHOBE JIFOMUHMUSL.

CnnaBel Ha OCHOBE TUTaHa. baGOUTEHI.

[TopoiikoBbie, KOMITO3ULIMOHHBIE, AMOP(QHBIE MaTEPUAIIBI.

CBolicTBa M IPUMEHEHUE OCHOBHBIX IPYIIT HEMETAIUIMUECKUX MaTEpHaJIOB.

VYMmetrs

AHAJIM3UPOBATL JAHHBIC O CTPYKTYpPC U

IIpuMepHbIe NpaKTHYECKUE 3aJaHUs AJIs1 IK3aMeHa (4 cemecTp):




CBOMCTBAaX, TEXHOJOTHMYECKHX IpoIeccax
MIPOM3BOJICTBA, 00PAOOTKH ¥ MOIU(PUKAIIUH
MaTEpUAaJIOB U MOKPBITUN PUMEHUTEIBHO K
PEIICHHUIO MOCTABJICHHBIX 33]1aY;

— mpuodpeTaTh obnactu
MaTePHUATIOBEICHUS;

— IPHUMCHATH

3HaHUA B

MaTepuaIoBeIYeCcKue
3HAHUS B npodeccuoHaIbHOM
NEeSTEeIbHOCTH;  HMCIOJIb30BaTh ~ MX  Ha
MEXIUCUUIUTMHAPHOM YPOBHE

~

10.

11.

12.

13.

14.

KakoBbl pa3mepsl CTPYKTYPHBIX 3JIEMEHTOB, KOTOPbIE MOXKHO YBUAETh (pa3peruTh)
C TIOMONIBIO ONTHYECKOTO (CBETOBOro) MuKpockomna? Kak BbIOpaTh moJe3HOE
yBenuueHue Mukpockona? KakoBa ocHOBHasi 0COO€HHOCTb ITPUTOTOBIIEHHS 00BEKTA
JUIsL MUKPOCKOIIMYECKOTO MCCle0BaHusA?

OOBsACHUTD, 3aueM HEOOXO0IMMO MCCIIE0BATh MaKpOoCTPpyKTypy? Kakumu metonamu
3TO MOXHO clienath? UTo MOXKET CIIy>KUTh 0ObEKTOM MaKpoaHaiu3a?

KakuM MeTos10M MOYKHO yCTaHOBUTh THIl KPUCTAJUIMYECKOM peIeTKn MeTasia 1 ee
napamerpsl? Kakue Tumel pemietok BcTpedaroTcss y metamuioB? Ilouemy oHu
Ha3bIBAIOTCS INIOTHOYNAKOBAHHBIMHU?

[IpuBenute mpuMep BIMSHUS THIA CBSA3M (THIA KPUCTAUIMYECKON pPEUIeTKH) Ha
CBOMCTBa MaTepuana.

[loueMy cBoONCTBa KpUCTAJNIMYECKOTO MaTepuana, H3MEPEHHbIE B Pa3HBIX
HalpaBJlICHUAX, MOIYT oOTiauuyaThecs? B kakux warepuanax 3TO sIBIEHHE He
HaO0JII0TaeTCs ¥ oYeMy?

[Touemy mpu XononHOW mIacTU4Yeckol aedopMmanyu (IITAMIIOBKE WM BBITSDKKE)
MOT'yT 00pa3zoBaThcsi (PECTOHBI IO KPOMKE (Kparo) U3Jenus?

OOBACHUTD, UEM PA3IMUAOTCS 0-)KENIE30, Y-KEIe30 U O-Keie30?

[Touemy mnpu XOJIONHOM IUIACTHYECKOM JedopMaluu BO3pPaCTalOT MPOYHOCTHBIE
xapaktepuctuku? Kak 370 siBieHue Ha3piBaeTca? B Kakux ciiydasx 3TO sBJIEHHE
HEXEIJIATENIbHO?

Uro o03Ha4alOT TEpMUHBI J1e(POpPMALMOHHOE YIPOYHEHUE, 3E€PHOTPAHUYHOE
YIIPOYHEHUE, TUCIIEPCUOHHOE YIIPOUYHEHUE, TBEPAOPACTBOPHOE YIIPOUYHEHUE?
[osichuTh Tpadmueckn (GU3MYECKH CMBICT MOHATHSI «PAaBHOBECHAs TeMIIepaTypa
KpUcTayun3anuu (1miasneHus)». Kakoe ycioBue He0OOXOJMMO BBIMOIHUTH, YTOOBI
HayaJicsl mpouecc Kpucrauin3anun?

OOBACHUTD, B U€M OTJIMYHME KPUBBIX OXJIAXKACHUS KPUCTAUITMUECKUX U aMOP(HBIX
Ten? MOXKHO JIM IOJyYUTh aMOP(QHBIA MeTalll (METaNINYECKOE CTEKII0)?

[Touemy 3epHa 3aKpHCTAITM30BABILETOCS METAJUIMYECKOI0 MaTepHajiga He UMEIOT
reOMEeTPUUYECKU MPaBUIbHON (HOpMBbI?

Kakyto wmenp mpecieayloT MpH BBEICHMHM B paciiiaB  (KUIKAH MeTasun)
MoaudukaTopos? [IpuBecT npumepsl AelcTBUS MOIU(DUKATOPOB.

OOBsACHUTh, B KaKOHl OTJIMBKE 3€pHO 3aKpUCTAJUIM30BABIIErocsi Meramia Oyner
Oojblle: MpU pazIUBKE JKUIKOTO MeTajyla B IecyaHylo @opmy Wid B
METaJUIMYECKYI0?




15.

16.

17.

18.

19.

20.

21.
22.
23.
24,

25.

26.

27

28.

29.

30.

OOBACHUTD, K YEMY MOXET INPUBECTU MEperpeB paciuiaBa Mpej pa3iuBKON ero B
(hopmbI (M3TT0KHUIIBI)?

OOBSACHHUTD, 32a4€M MPOBOJAT ONEPAIUIO MTOACTYKHUBAHUS IPH MOJTYYSHHH OTIMBOK?
Kak ee ocyiiecTBuTh

OOBsicHUTD, TIpU KakoW JedopMaluyd MOXKHO HEOOpaTMMO H3MEHUTH (opmy,
pa3Mephl U CBOMCTBA MaTepualia — yIpyrou iy IIacTUYecKoi?

OOBSACHUTD MOHATHE TEOpPETUYECKas MPOYHOCTh KpHcTaiia. Kak oHa m3MeHseTcs
MIPY U3MEHEHHHU MIJIOTHOCTU JUCIIOKAIU?

OOBACHHUTD, YTO MPOUCXOAUT MPH (GOPMHUPOBAHUU TEKCTYPHI B Je(OPMHUPOBAHHOM
Marepuaie?

3auem TpeOyeTcsi BOCCTAHABIMBATH IUIACTHYHOCTH XOJIOTHOJAE(POPMHPOBAHHOTO
nucra (KaauOpoBaHHOM 3aroTOBKH, BOJIOYEHOW MpoBosioku)? Kakoit 0O6paboTkoii
3TO MOKHO cJlienarb?

OOBsCHUTh, KaKO€ CBOMCTBO MaTepuaja XapakTepusyeT TBepAocTb. Ha dyewm
OCHOBBIBAIOTCS] METO/bI U3MEpPEHUS TBepAocTU? B uem ux ominuuue?

Kak nmpoBozdT ucnibiTanue Ha yaapHyro Bsa3kocTs? KakoBa ero uens?

C kaxoil 11eNbI0 MPOBOJAT YCTAJIOCTHBIE UCIIBITAHUSA?

Ha npumepe 1BYyXKOMIIOHEHTHON CHCTEMBI MOKa3aTh, KaKyl0 HHPOPMAIIMIO MOKHO
MIOJIYYUTh, TIOJIB3YSICh MPABUIIOM pblyara (IIpaBUIOM OTPE3KOB).

CxemMaTH4HO W300pa3UTh JUarpaMMmy JBOWHOM CHCTEMBI C OTCYTCTBHUEM
pacTBOPUMOCTH (C MOJIHOM PacTBOPUMOCTBIO, C OFPAaHUYEHHON PacTBOPHUMOCTHIO)
KOMIIOHEHTOB B TBEPAOM COCTOSHUH, JaTh XapaKTePUCTHKY TOYEK, IHUHUUN
nuarpaMmebl, (a3 1 0e3BapUaHTHBIX MTPEBPAIICHUN CUCTEMBI.

Paccuntarh OTHOCUTENBHOE KOJHMUYECTBO CTPYKTYPHBIX COCTABISIONIMX CIJIaBa MPH
KOMHATHOM TeMIepaType M CXEMaTUYHO M300pa3uTh CTPYKTYPY CIUIaBa JBOWHON
CHUCTEMBl C OTCYTCTBHEM pPAacCTBOPUMOCTH (C TOJHOM pPacTBOPHUMOCTHIO, C
OTrpaHMYEHHOW PaCTBOPUMOCTBIO) KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

.Onumute obpazoBanue neaedypura. B kakux cruiaBax oH oOpa3yercsi, KaKOBBI

ycioBusi ero oOpazoBanus? Kaxoil neneOypur Ha3bpIBalOT IPEeBPALICHHBIM?
CxeMaTU4HO U300pa3uTh CTPYKTYPY JieAeOypuTa Mpu KOMHATHON TeMIIepaType.
Onumure o6pa3oBanue nepiauta. KakoBbl ycnoBusi 00pa3oBaHus U XapaKTEPUCTUKHI
9TON CTpYKTYphl? CXeMaTH4HO M300pa3uTh CTPYKTYpYy MEpiuTa NpU KOMHATHOU
temneparype. KakoBbl pa3HOBUHOCTH 3TOH CTPYKTYpPbI?

Ha3zoBuTte kpuTHUECKHE TOYKU CTAIM M UX 00o3HaueHue. Kak onu onpenensores?
VYka3zatp ux nojoxxenue Ha quarpamme Fe-C.

N300pa3uTh AuarpaMmy COCTOSIHHS JK€JIe30 — KapOu 1 xkerne3a, yka3arhb (as3sl BO BCexX




31.

00JacTsAX auarpaMMbl, pacCMOTPETh NpeBpalleHus B cruiaBe, coxaepxkamiem 0,01
(0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii criaB Ha3biBaetcsi? PaccunrtaTth
OTHOCHUTEIIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTAaBJIIONIMX B 3TOM CIUIaBE U
CXEMaTUYHO U300pa3UTh €ro CTPYKTYPY MPU KOMHATHOM TeMIieparype.

OOBSACHHUTD, UM JUarpaMMa xeie3o — rpaduT OTINYAeTCs OT AUArPAMMBI JKEJIe30 —
HeMeHTUT. M300pa3uTh CXEMaTUYHO CTPYKTYpbl CEpbIX YYTYHOB C pa3HOU
METAJUIMYECKOH OCHOBOW ((peppuTHOH, (HEeppUTHO-TIEPIUTHON, MEPIUTHON) U C
pasHoii (opmoii TpadUTOBBIX BKIIOUCHHUU (TUIACTHHYATOH, ITAPOBUIHOMN).
OOBsACHUTD, KaK IPOUCXOIUT MpoIiece TpapuTu3auuu 1 GOPMUPOBAHUS CTPYKTYPHI
B THUX CIUIaBax.

[IpuMepHbIe NpaKTHYECKHE 3aaHNS JJIsl IK3aMeHa (5 cemecTp):

o

10.

11.

12.

PacmmmgpoBate Mapku cTanu, yka3aB COAEpXaHHUE YIIepojaa, BUJI U COJAEp)KaHUE
JIETUPYIOIIUX 3JIEMEHTOB, Ka4€CTBO, HA3HAYEHHUE U IPUMEPHBIE CBOMCTBA.
PacumudpoBars Mapky ceporo (JIMTEMHOr0, BBHICOKOTPOYHOTO, KOBKOTO) UYyTyHa,
yKa3aB €ro CTpYKTypYy U YCJIOBHUS IIOJIy4EHUs

HazoBute kputnyeckue TOUKHM cTaiu U ux obo3zHaueHue. Kak onu omnpenenstorcs?
VYkazaTp UX nosnoxxenue Ha auarpamme Fe-C.

Kakoii aycTeHUT W modyeMy Ha3bIBalOT NepeoxiaxaeHHbIM? Kak ompenenuth
CTETEHb €r0 NEPEOXJIAKIACHUA?

[ToueMy B 3aKaj€HHOMN CTaJIM BCErla MPUCYTCTBYET OCTATOYHBIN ayCTEHUT?

Kak MOXHO HcCHONb30BaTh Ha INPAKTUKE HM30TEPMHUUYECKHE AUarpamMmbl pacraja
MEepPEeOXJIaXAEHHOT 0 ayCTeHUTa?

Kak wu3MeHsATCS CBONMCTBAa CTaJd IPHU YBEIMUEHUU CKOPOCTH OXJAXKICHUS B
nepauTHoM uHtepBasie? OObICHUTD, TOUEMY?

BriOpath Hanbosee IMCHepcHyI0 CTPYKTYPHYIO COCTaBIISIONIYI0, POPMUPYIOLTYIOCS
npu 1 y3nOHHOM pacrajie NepeoxIakJeHHOrO ayCTEHUTA.

UYro o011ero v B 4eM OTJIMYHS B CTPYKTYpPaX MEPIUT, COPOUT U TPOOCTUT?
OOBACHUTH, MOYEMY MapTEHCUT HMEET BBICOKYIO TBEpAOCTh. 3ayeM CTalb CO
CTPYKTYpOU MapTE€HCHUTA HaJ0 IOJIBEPTaTh OTIIYCKY?

OObsCHUTD, B KaKOM CTajii Oy/AeT BbIlIe TBEPAOCTh MPHU 3aKalike: B CTalIH 45 WUiu
30XT°C?

OOBACHUTD, Y KaKoW cTanu OyaeT OoJbllie MPOKaIMBAeMOCTh — YIJIEPOJUCTON UITU
JIETUPOBaHHOM? 3aueM He0OXOAMMO 3HATh TPOKAIMBAEMOCTh CTAJIN?
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Kak BbIOpaTh CKOPOCTH OXJaXKICHHS MPU 3aKaJKe AJS MOJyYeHUs MapTeHCUTHOMN
CTPYKTYPBI I10 BCEMY CEUEHUIO U3/enus?

JUid Kakod cTanu — JO03BTETOWIHOW WM 3a3BTEKTOMJHOM — HYXHO IPHUMEHATH
HenoJinyto 3akaiky? [loscHuTh, ucnosb3ys auarpammy Fe-C.

CpaBHHTE CBOWCTBA CTAIM C OCHHUTHOM CTPYKTYPOH M MAPTEHCUTHOM CTPYKTYPOH,
¢ OCTHUTHOM U TPOOCTUTHOM CTPYKTYpOid. OOBSICHHUTE pa3InUusI.

[Touemy mpu OTIyCKE 3aKaJCHHOW CTalX BHIOMPAIOT Pa3IMYHBIC TEMIEPATYpPhI
Harpena?

Kakas cranp nocne ynaydieHust Oyner uMeTh 0ojiee BHICOKYIO TBEPAOCTb: CTalb 45
i ctanb 30XIT'C, eciiv OTIYCK IPOBOAMIIM MPU OJTHOM U TOM ke Temmneparype?
[ToueMy pexynuii MHCTPYMEHT W3 YIJIEPOJAMCTOM CTaly IOJBEPraroT HU3KOMY
ornycka. Kakas OyneT cTpykTypa U CBOMCTBa TaKOTO UHCTPYMEHTa?

B yem ocHOBHasi 0COOCHHOCTh U MPEUMYIIECTBA TEPMOMEXAHHUECKOW 00pabOTKH
cranu?

C kaxoi 11e/1bI0 HACHIIIAIOT TOBEPXHOCTh HU3KOYIJIEPOAUCTOM CTANIU YIIIEpOIOM?

Bnaners

- HpO(beCCI/IOHaHBHBIM SI3BIKOM B 00J1aCTH
MaTCPpHATIOBCACHUA,

— HPaKTUICCKUMU HaBbIKaMH
HCITIOJIB30BaHUA OCHOBHBIX METOJ0B
HCCICOOBaAHUA B obactu
MaTCpraIOBCACHUA,

— BO3MOXHOCTBIO MCKAUCHUIIIIMHAPHOI'O
MMPUMCHCHUS MATCPUATTIOBCACHU A,

— HAaBBIKAMM OLICHKU TEXHOJIOTMUECKHUX U
CIIy’)keOHBIX KayecTB MaTepUaloB MyTEM
KOMIUIEKCHOTO aHallu3a MX CTPYKTYpBl H
CBOIICTB, a TaKkKe pE3yJIBTaTOB
(U3UKO-XMMHYECKUX, KOPPO3HOHHBIX H
JOPYTUX UCTIBITAHUI

IIpumepHbIe NpaKTHUYECKHUE 32IaHHUS VISl SK3aMeHA M0 PellleHHI0 32124 U3
npodeccuoHaJIbHOM 001acTH (4 cemMecTp):

=

w

~

Kax mpoBectn makpoananus? KakoBsl €ro 1einu, METO1b1?

Kakum MeTo0M MOXKHO HCCIENOBaTh PACIpECIICHHE CEephl B CIUTKE (OTJIMBKE,
3aroToBke)?

Kak npoBectu rirybokoe TpapieHHe cTaibHOro oopasua. Kakossl ero nenu?

Kakum MeTomoM MOXXHO BBISIBUT TMOpPbI, TPELIMHBI, PAKOBHHBI, KPYIIHbIE
HEMETaJUTMYECKUE BKIIFOUCHHSI B OTIIMBKE (CIUTKE, OTIIMBKE, TOKOBKE, IpoKarte)?
[Ipu makpoaHanu3e CIUTKA BBISBICH JMKBAIIMOHHBIM KBaapaT (TMoIycaaouHas
JUKBAallUs, OCEeBas MOPUCTOCTh, CKBOPEYHUK, KAMHEBHUIHBIM H3JIOM, (IIOKEHBI,
muQepHbIi u310M, paccioeHune). OObSICHUTH MPUUMHBI TOSIBIICHUS 3TOTO JeeKTa U
BO3MOJKHBIE CTIOCOOBI €T0 UCIIpaBIeHUs (TIPEeIOTBPAIICHHUS).

Kak oTnnuuTh ycTamoCTHBIM HU3JIOM OT MPOYUX BUIIOB H3JIoMa? KakoBbI MPUYUHBI
MIPOSIBIICHUS TAKOTO M3JiomMa?

Kax oTnuuunTh BsI3kO€ pa3pyiieHne OT XPYyImKoro?

Kak npoBecTH MHKpPOCKOMMYECKOE HCCIEIOBAHUE METAINIMYECKOro maTepuana’?
YTO MOKHO BEIABUTH C ITOMOIIBIO TAKOT'O UCCIIEA0BAHMSA?

Kakx M0XHO MOBIMATH HAa BEJIMUMHY 3€pHA NpH KpucTamu3zauuu metaysa? Kakue
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MEpbl MOKHO MPEAJIOKUTH I TOr0, YTOOBI 00ECIIEUNTh MTOJIy4YEeHHE MEIIKOTO 3epHa
IIPYU KpUCTaJIM3anuu?

OOBsACHUTD, B YeM pa3IM4Yue MEXAY XOJOAHOH M TOpsAdYel IUIACTHYECKON
negopmanusamu? I[Touemy mpu Xos101HOM MIacTUYeCKoi qegopmanuy HabIrAaeTCs
YIPOYHEHHE METAJlIa, & IPU ropsiuei 3TOro He NPOUCXOAUT?

Kak  BOCCTaHOBUTH  IUIaCTUYHOCTb  XOJOAHOAE(HOPMUPOBAHHOIO  JIUCTA
(xamOpoBaHHOM 3arOTOBKH, BOJIOUEHOM MPoBOJIOKK)? Kak OCyIecTBUTh ONEpALHIO
PEKPUCTAIUIM3ALMOHHOTO OTKHUra’?

Kak omnpenenuts npenen ynpyroctu (Mpeaen TEKy4ecTH, HpPEenesl IMPOYHOCTH,
OTHOCUTEIIBHOE yJUIMHEHHE, OTHOCHUTEIBHOE CY)KCHHME, TBEPIAOCTh, YIApHYIO
BA3KOCTb) MaTepuasia?

Kak paccuutarh OTHOCUTEIbHOE KOIMYECTBO (ha3 (CTPYKTYPHBIX COCTABIISIOLINX )
IIPU 3a/1aHHOM TeMIepatype B JBOMHBIX criaBax? [losicHUTh rpaduuecku.

[Tpy KakMX YCIOBUSIX B METAJUIMYECKHX CIUIaBaX MOXKET 00pa3oBaTh TBEPJbIH
pacTBOp 3amelleHusi (TBepAblii pacTBOp BHEAPEHUS, XUMHUYECKOE COEIUHEHHE,
MeXaHu4eckass cMmech KOMMOHEeHTOB)? Kak BwIrmsiaar obmactu 3TX a3 Ha
JrarpaMmax COCTOSIHUS?

CxemMatuyHoO M300pa3UTh KPHUBYIO OXJAXKACHUS U CTPYKTYpy JIOOOro CIulaBa
JBYXKOMIIOHEHTHOM CHUCTEMBI (C OTCYTCTBUEM pAcCTBOPUMOCTH, C IIOJHOMU
pPacTBOPUMOCTBIO, ¢ OIPAaHMYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM
COCTOSTHUM) NIPH KOMHATHOM TeMIieparype.

CxeMaTu4yHO U300pa3UTh CTPYKTYPY JIFOOOTO CIUIaBa ABYXKOMIIOHEHTHON CHCTEMBI
IIpY  KOMHATHOM  TeMIeparype, pacCuuTaB  OTHOCHUTEIBHOE  KOJIHMYECTBO
CTPYKTYPHBIX COCTaBIIAIOLLHUX.

[Tpu MUKPOCKOIIMYECKOM HCCIIE0BAaHNH B CIUIaBe HAOIIOAa0TCs 3epHa deppuTa u
HeOoublIoe KoIMyecTBO LeMeHTuTa. Kak HasbiBaeTcs Takol criaB? KakoBel ero
CBOICcTBa U 00JaCTH IPUMEHEHUST?

[Tp1 MUKpPOCKOIIMUECKOM MCCIIEJOBAaHUY B CIUIaBE HAOMIOJAl0TCA 3epHa GeppuTa u
nepauT. Kak Ha3piBaeTcs Takou criaB? KakoBbl €ro CBOMCTBA M KaK OHM 3aBHUCST OT
KosinyecTBa nepiuta? KakoBbl 061acT IpUMEHEHHUs ATHUX 1J1aBOB?

[Ipy MHKpPOCKONIMYECKOM HCCIEIOBaHUU B cIUiaBe HabOmtonatorcs nepiut. Kax
Ha3bIBAeTCs Takol cruiaB? KakoBbl pa3HOBUAHOCTH TaKOW CTPYKTYPBI U pa3ivyus B
UX cBOMcCTBax?

[Tpr MUKPOCKONMYECKOM HCCIIEZIOBAaHUH B CIUIaBe HAOIIONAIOTCS MEPIUT U CeTKa
LEeMEHTUTa Mo rpaHuiaM 3epeH. Kak HaspiBaeTcst Takod cmiaB? KakoBbl ero
CBOMCTBA M 00J1aCTH MPUMEHEHUS?
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[Ipn MHUKPOCKOMTMYECKOM HCCIEAOBAaHUU B CIUIaBe HaOmomaercs jeacOyput. Kak
Ha3bIBaeTCs TakoM cruraB? KakoBwl ero cBOKWCTBA M 00JIACTH MPUMEHEHHUS?

[Tpr MUKPOCKOITMYECKOM HCCIIEIOBAHUY B CIUIaBEe HAOIIOMAIOTCS 3epHa deppuTa 1
BKIroYeHUs1 rpadura. Kak HaswpiBaeTcsi Takue crutaBbl? KakoBBI pa3sHOBHIHOCTH
CIUIaBOB C TaKUMHU CTPYKTYPHBIMH COCTaBIISIONIMMH, KaKOBBI pa3liUuusi B HX
cBomcTBax”?

[Tpr MUKPOCKOMTMYECKOM HCCIICIOBAHUU B CIIaBe HAOMIOMAIOTCs 3epHa (heppura,
NepJIuT | BKIoueHus rpadurta. Kak HaszpiBaeTcs Takue crutaBel? KakoBbl
Pa3HOBHJIHOCTH CIUIABOB C TAaKUMHU CTPYKTYPHBIMH COCTaBJISIOIIMMHU, KaKOBBI
pazinyus B UX CBOMCTBax?

[Ipy MHMKpPOCKOTMYECKOM HCCJIEIOBAaHUM B CIUIaBE HAOIIONAIOTCS TMEPIUT U
BKIroYeHUs1 Tpadura. Kak HaspiBaeTcsi Takue cruiaBbl? KakoBbl pa3HOBUIHOCTH
CIUIaBOB C TaKHUMH CTPYKTYPHBIMH COCTaBIISIONIMMH, KaKOBBI pa3IUuusi B HX
cBomcTBax”?

Kak wneHTHOUIIMPOBATE B CTATM BUIAMAHIITETTOBYIO CTpyKTypy? Ilpm kakmx
YCIIOBUSX OHA MOXKET 00pa30BaThCs U KaK 3TO MOBJIMSIET HA CBOMCTBA cTann?

[Tpy KakuX YCIOBHSAX B CTAJIM MOXET 00pa30oBaThCs epechimeHHbiin pepput? Kak
OH TIOBJIMSIET Ha CBOWCTBA cTaiu. Kak nmpenoTBpaTuTh €ro oopasoBanue?

IIpumepHbIe NpaKTHYECKHE 3aJaHNsI /15l IK3aMeHa M0 pelleHuIo 3a/1a4 U3
npodgeccuoHaIbLHOI o001acTu (5 ceMecTp)

o

OOBsICHUTD, KaK BbIOpaTh CO/IEP KAHUE YTIIEpOJia B CTAJIH JUIsl U3TOTOBJIEHUS JIeTalll
MAIlINH, KOHCTPYKLIUU WINA COOPYKECHHUSL.

OOBbsIcCHUTH, KaK BBIOpAaTh COJAEpKAHME YIJIEpoAa B CTalIM ISl M3TOTOBIJICHUS
PeXyLIero (ITaMIOBOI0) HHCTPYMEHTA.

Kak mo cTpykTypHOMY NpU3HAKY MOYHO ONpPEAEIUTh CTalb (Oenblil 4yTryH, cepblit
YYI'yH, IOJIOBUHYATBIA YyT'YH, J)K€JI€30 TEXHUYECKON YHCTOTHI)?

OOBSICHUTD, MOKHO JIU MCTIOJIb30BaTh O€JbIN UyT'yH B KaUeCTBE KOHCTPYKIIMOHHOTO
MaTepuaia.

OOBACHUTH IPEUMYIIECTBA CEPOrO YYI'yHa [0 CPABHEHUIO CO CTAJIBIO.

OOBACHUTD, MOXHO JIM UCIIOJIB30BATh OENbI UyT'yH B Ka4eCTBE KOHCTPYKIIHOHHOTO
MaTepuana?

OO0BsacHUTD, Kakas popMma rpaduTa B MEHBIIEH CTENICHH 0CIA0IIeT METAIUTMYECKYIO
ocHOBY uyryHa? Kak nomyuuts Takyio gopmy rpadura B oTauBke?

Kak nosy4uTth OTIMBKY CO CTPYKTYpOH KOBKOro uyryHa? KakoBsl pa3HOBHIHOCTH
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CTPYKTYpPBI TAKOT'O YyT'yHa U €ro CBOMCTBa?

[Touemy He NPOMCXOOUT YIPOYHEHUS CTalIM HpPU TOpsAYeH IUIACTHUYECKOH
nedopmaruu ipu 1050 °C?

[Touemy nedopmanust cunma (Tmr. = 327 °C) mpu KOMHATHOW TeMIiepaType
SBIIIETCS TOpsiueit pedopmariueii?

IIpu pexpucTaIN3allMOHHOM OTXKUI€ XOJIOJHOKATaHOM JeHThl u3 ctanu O8km
oxJaxaeHue B uHTepBasie Temreparyp 680 — 370 °C BemyT ¢ Masioif CKOPOCTHIO.
[Touemy 310 HEOOXOAUMO?

Ha3HauuTh pexuM PpeKpUCTAUIM3ALHOHHOIO OTXKHUIa [Ull HUKOYIJIEPOJUCTOM
XOJIOHOKATaHOW JIMCTOBOM CTaJIN.

Kak onpenessitoT CKIIOHHOCTh CTaIM K POCTY 3€pHa Ipu Harpese?

HazHauuTh pexXuM MOJHOTO OTXKUTa JIs CTAJIU Mapku 45.

Ha3nauuTh pexxuM HOpMaIU3alMU JIs CTaIu Mapku 45.

BeiOpaTh TepMuueckyro 00paOOTKy MJii HCHpPABJIEHUS BUAMAHIITETTOBOU
CTPYKTYpBbI B CTAJIbHOW OTJIMBKE.

BeiOpare TepMuyeckyto 00pabOTKy [UIs HCIpaBICHHS KPYIMHO3EPHHUCTOU
CTPYKTYpbI TOpSTYEKaTaHOU CTAJIH.

Br1OpaTh 3akaiouHyro cpely, 00ecreunBarouly0 HauOOoIbIIyI0 MPOKAaIUBAEMOCTh
YIJIEpOJUCTOM cTalu.

Br1OpaTh 3akanounyio cpeay AJs 3aKalIKi JIETMPOBAaHHOW yrJIEpOIMCTON CTaNH.
BeiOpate pexxuM OTImycKa 3aKalleHHOM CTaiu, OOecledYMBaloOIIUil COXpaHeHHe
BBICOKOU TBEPIOCTH.

Be1Opath pexum oTIycKa 3aKajleHHOM CTalik, 00eCIeUnBaIOIINN BEICOKHE YIIpYTHe
CBOMCTBA

BeiOpath pexuM OTHycKa 3akaJleHHOM cTand, oOecreyuBarolluii codyeTaHue
BBICOKON IIPOYHOCTH, TBEPAOCTH, MJIACTUYHOCTH U YJAPHOH BSA3KOCTH.

Cranb 45 6buta HOJBEprHyTa HarpeBy MOJ 3aKaJKy /10 Temmnepatypsl 740 u 840 °C.
Kakoii pexxuM HarpeBa BbIOpaH NpaBUIIbHO U TOYEMY?

Cranb Y10 Obl1a moABepruyTa HarpeBy Mo 3akajiky Ao Temmeparypst 740 u 900 °C.
Kakoii pexxuM HarpeBa BbIOpaH MpaBUIIBHO U TOYEMY?




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJIM H KPUTEPHH
OLICHUBAHUS:

[lpomexxyrouHast —aTrrectanusl 1O JAWCHMIUIMHE «MarepHanoBeJeHHe» BKIIOYAET
TEOPETUYECKHE BOTPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YYAIOIIUMUCS 3HAHUH, U
NPAaKTHYECKHE 3aJaHusl, BBIABIIONIME CTENEHb CHOPMHPOBAHHOCTH YMEHHMH M BIAJCHHH |
pOBOIUTCA B (hOpME IK3aMeHa.

DK3aMeH M0 AaHHOW NUCHUIUIMHE MPOBOAMTCS B YCTHOH (hopMme MO 3K3aMEHAIIMOHHBIM
OuneraM, KaXKAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OAHO MPAKTUYECKOE
3a/1aHMeE.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJIMYHO» — OOYYalOIMHCS JEMOHCTPUPYET BBICOKHH YpOBEHBb
c(OPMUPOBAHHOCTH KOMIIETEHIIUIH, BCECTOPOHHEE, CUCTEMATH4YEeCKOE M IIyOOKOEe 3HAHUE
y4eOHOro MaTepuana, CBOOOTHO BBIMOJIHSCT NPAKTUYECKUE 3aIaHus, CBOOOIHO ONEpUPYyET
S3HAHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUAgX MOBBIINIEHHOM CI0KHOCTH.

— Ha OICHKY «XOpomio» — OoOy4arouuiics IEeMOHCTPUPYET CpEIHUH ypOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHWA, YMCHUA OCBOCHBLI, HO OOITYCKArOTCA
HE3HAYUTEJIbHBIC OIIMOKN, HETOYHOCTH, 3aTPYAHEHHS IPH aHAJTUTUYECKUX OTEePaLusiX, epeHoce
3HAHUM U YMGHI/II?I Ha HOBBIC, HCCTAHAAPTHBIC CUTYallH.

— Ha OLEHKY «YJAOBJETBOPHUTEJBbHO» — OOYJaIOUIMHCS JIEMOHCTPUPYET MOPOTOBBIN
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITUI: B X0JI¢ KOHTPOJILHBIX MEPOIPHUITHN JOMYCKAIOTCS
OLIMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWI, YMEHHi, HaBBIKOB, OOYYalOIIMHC
HCIBITBIBACT 3HAYWUTCIIBHLIC 3aTPYAHCHUA IIPU OICPHUPOBAHUU 3HAHHUAMHU U YMCHHUAMU IIPU UX
HepeHOCEe Ha HOBBIEC CUTYAIHH.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIBLHO0» — 00yUJaIOMIMNACS IEMOHCTPUPYET 3HaHUS HE Ooiiee
20% TeopeTHYecKoro Mmarepuaia, JOIMYCKaeT CYIIEeCTBEHHbIE OUIMOKHM, HE MOXKET I10Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA IIPOCTHIX 3a1a4.



