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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Hensmu ocBoenust nucuuiinabl <MATEPUAJIOBEJIEHUE» sBisrotes: npuoOpereHue
CTYICHTAaMH TEOPETUYECKUX 3HAHUH O 3aKOHOMEPHOCTSX, OMNpPEIeNsIIOIIUX CBOICTBa
MaTepUaIoB, MPAKTHYECKUX HABBIKOB KOHTPOJS W MPOTHO3WPOBAHHUS CBOKCTB WM IOBEACHHS
MaTepuasoB B Pa3IMYHBIX YCIOBHUSIX UX 00paOOTKHU U 3KCIUTyaTallud, HEOOXOAUMBIX OakanaBpy
no npoduno «O0paboTka METAIJIOB U CIIAaBOB JABJICHHEM (IMPOKATHOE MPOU3BOJCTBO)» IS
IJI0JJOTBOPHOM HAyYHO-HCCIIEI0BATEeIbCKON u IIPOU3BOJICTBEHHO-TEXHOJIOTUYECKOM
NeSITETLHOCTH.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JucuuiuinHa MarepuanoBeieHne BXOJUT B BapUaTUBHYIO YacTh Y4eOHOro IIjIaHa
00pa30oBaTeNbHON IPOrPaMMBbI.

Jns  wu3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUIUH/ IPAKTUK:

Xumus

Hcropus TexHUKN

Hcropus meramnyprumn

dusnyeckas XUMH

VY4yeOHas - 03HaKOMUTENbHAs PAKTHKA

Mertposnorusi, cTaniapTu3anus u cepTUPUKaLsL

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

VYyeOHast - OpakTHKa M0 MOJIYYEHHIO IEPBUYHBIX MPO(EecCHOHANBHBIX YMEHUNH U
HaBBIKOB, B TOM YHCJIE€ IEPBUYHBIX YMEHUH U HAaBBIKOB HAyYHO-HCCIIEI0BATEIbCKOU
JeSITEIIbHOCTH

Teopus 00pabOTKH METAIIOB JaBJICHUEM

Koppo3us u 3amura MeTamios

MonenrpoBaHue MPOLECCOB U 0ObEKTOB B METAJLTYPIUH

VYnpaiieHnue KauecTBOM U KOHTPOJIb B IPOKaTHOM IIPOU3BOICTBE

dusnuecKue CBOUCTBA METAJUIOB

MeTob1 MCClIeJOBAHUN MaTepHalIOB U MPOLIECCOB

MonenrpoBaHu€e IPOLECCOB IPOKATHOTO TPONU3BOJACTBA

ITpon3BosCTBEHHAs - MPAKTUKA M0 MOJYYEHHUIO MPOPECCHOHATBHBIX YMEHHH M OIbITa
poeCCUOHAIBHON eI TETLHOCTH

Tepmuueckas 00paboTKa B IPOKATHOM ITPOU3BOICTBE

KypcoBas HayduHO-HCCIIe[oBaTeNbCKas paboTa

OcHoBbI 1e(OpMaIlMOHHOTO HAHOCTPYKTYPUPOBAHHUS

OCHOBBI HAHOTEXHOJIOT UM

[ToaroroBka K 3aIyTe U 3alIUTa BBITYCKHOM KBaJIM(DUKAIIMOHHONW pabOThI

[ToaroroBka Kk cade u cjaua rocyapCTBEHHOT0 SK3aMeHa

IIpon3BocTBEHHAs — IPEIIUIUIOMHAs [TPaKTUKA

TexHomoruu rry00KoON IepepadOTKH METAIIIIOB

Y4ebHo-Hccne0BaTeNNbCKas paboTa CTyIeHTa

3 KomnereHuuu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yJabTAThl 00yUeHu sl

B pesynpTaTe ocBoeHUs MUCHUIIIUHBI (MOAyms) «MaTepuanoBeneHne» oO0yqaronIuiics
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETEHIUSIMHU:

CtpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIIEMEHT
KOMIIETCHIIUU




[TK-12 crmocoOHOCTBIO OCYIIECTBIIATH BRIOOP MAaTEPUAIOB JJISl U3/ACTUNA PA3TUYHOTO HA3HAYCHUS
C Y4€TOM HKCIUTyaTallMOHHBIX TPEOOBaHUI M OXPaHbI OKPYKAIOLIEH Cpe/ibl

3HaTh

- OCHOBHBIC OIIPCACIICHUA U ITIOHATUSA MATCPUATIOBCACHM A,

- OCHOBHBIE METO/IbI UCCIIEAOBAHUM, UCIIOJIB3YEMBIX B MATEPUAJIOBEICHUY;
- CYILIHOCTh ¥ 3aKOHOMEPHOCTH MPOLECCOB MPHU KPUCTAIIIU3ALUH,
nedopmaruu, Harpese 1e(hOpPMUPOBAHHBIX METAIIIOB;

- CYIIIHOCTh M 3aKOHOMEPHOCTH ()a30BBIX M CTPYKTYPHBIX NMPEBPAIICHUN B
CILJIaBaX MPU TEPMHUYECKOM, TEPMO-MEXAHUUYECKOM U XUMHUKO- TEPMUYECKOM
BO3JCHUCTBHSX;

- BJIUSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MAaTEPUATIOB U UX
M3MEHEHHMS M0]] BIUSHUEM YCIOBUN POU3BOJICTBA, 00Pa0OTKU U
AKCIUTyaTaluu;

- OCHOBHBIC TUIIBI KOHCTPYKIHMOHHBIX U HHCTPYMCHTAJIbHBIX MAaTCPHUAJIOB;
- OCHOBHBIE TIPUHITUIIBI BBIOOpA MaTepHaia JIs U3ICTUN Pa3TMIHOTO
HA3HAYEHUS C YUYETOM IKCILTyaTallMOHHBIX TPEOOBAHUI U OXPaHBI
OKpY’Karolllel cpebl

YmeTh

- aHAJIM3UPOBATH JIaHHBIE O CTPYKTYPE U CBOMCTBAX, TEXHOJIOTUYECKUX
mporeccax Mponu3BOICTBA, 00pabOTKN U MOTUPHUKAIIMHA MAaTEPHAITIOB
IIPUMEHUTEIBHO K PEIICHHUIO MOCTABICHHbIX 3a/1ay;

- IprOOpeTaTh 3HAHHUS B 00JIACTH MaTEPUAIOBEICHUS;

- IPUMEHATH IPUHLUIIBI BEIOOpa MaTepualia Jjs U3AEIUH pa3InuHOro
HA3HAYEHUS C YUYETOM IKCILTyaTallMOHHBIX TPEOOBAHUIN M OXPaHBI
OKpY’Karollel cpeabl;

- IPUMEHATH MaTepUAIOBEAUECKHUE 3HAHUS B TPO(HECCHOHATIBHOM
JESITEIbHOCTH; HCIIOJIB30BATh UX HAa MEXIUCIUIUIMHAPHOM YPOBHE

BaneTs

- MpoheCCUOHATBHBIM SI3bIKOM B 00JIACTH MaTEpPUATIOBEICHHUS;

- MPaKTUYECKMMHU HaBbIKAMH MCIOJIb30BaHUSI OCHOBHBIX METO/I0B
HCCIIEIOBaHMs B 00JIaCTU MaTepuaoBEICHMUS;

- BO3MO>XHOCTBIO MEXAUCIUIUIMHAPHOTO TPUMEHEHUSI MaTePUAIOBEICHHUS;
- HAaBBIKAMU OIIEHKH TEXHOJIOTHYECKUX M CITY’)KEOHBIX Ka4eCTB MaTEepPHUAJIOB
MyTEM KOMIUJIEKCHOTO aHaJln3a UX CTPYKTYPhI U CBOMCTB, a TAKXKE
pe3yabTaToOB GU3UKO-XUMHUECKUX, KOPPO3UOHHBIX U APYTUX UCIIBITAHUI;
- HaBBIKaMU BbIOOpA MaTepuana Jajs U3JeIUi pa3InyHOr0 Ha3HAUEHUS C
YUETOM SKCILTyaTallMOHHBIX TPEOOBAHUHN M OXPaHbl OKPYKAIOIICH CpeIbl




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyI0eMKOCTh AUCIMILIMHBI COCTaBIsAeT 9 3aueTHBIX eauHuI 324 akaj. 9acoB, B TOM
qHCIe:
— KOHTaKTHas padora — 124,8 akan. yacos:
—ayaurtopHas — 119 akan. yacos;
— BHeayIUTOpHas — 5,8 akaj. 4acoB
— camocTosTenpHas padbota — 163,5 aka. yacos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

(DOpMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynutopHast g
o | KOHTaKTHas pabora E 3 dopma TEKyIIEero
=
N B aKa/l. yacax 2] Bu KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) == A y p Kon
S g © | caMOCTOSATEeNBHOM | ycneBaeMoCTU U
JUCLIATUINHBI 3 S . | xoMneTeHK
O 0 & padoThI IIPOMEKYTOYHOM
na6. | mpaxt. [ € &
Tlex. e =< aTTeCTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 Pomp mMarepuama B
9KCIUTyaTalu W3JIeTTHH. .
Y IMpopaboTka Texymmit
Ocnopiste TTOHATHA. TEOPETHIECKOTO KOHTPOJIb:
Hctopus pa3BuTHS 2 5,2 P POJIb: I1K-12
(JIEeKIOHHOT0) YcTHbli
MaTepuaIoBeICHUs Kak
Marepuana JKCIIPECC-0Ipoc
Hayku.Kimaccnduxarys
MaTepuasoB.
4 [TpopaboTka
1.2 Knaccuduxkarms JIEKIITIOHHOTO Texymuit
MaTepHuasoB. OcHOBHBIE Marepuana; KOHTPOJIb:
CBOICTBa MaTepuaoB. MOATOTOBKA K 3amuTa
CBs3p MEXIY CTPYKTYpOi 2 1 6 71a00PaTOPHBIM 71a00paTOPHBIX MK-12
¥ CBOWCTBaMH MaTepHalOB. 3aHATHSM; paodoT.
Meronpt HCCIICA0BAHUS MIOATOTOBKA K KonTposbnas
CTPYKTYPBIL KOHTPOJIBHON paboTa
pabore
Wroro no pazneny 4 1 11,2
2. ATOMHO-KPUCTAJUTNIECKOE
CTPOCHHE MAaTEPHAJIOB
IMpopaboTka
2.1 Bugpl KpHCTAUIOB. JIEKIUOHHOTO .
Texyuuit KOHTPOIIb
Kpucranmueckast MaTepHana;
2 6 KonTtponbhas MK-12
pemerka.  ITomamopdusMm. MOATOTOBKA K aGora
AHnzoTrponusi. KOHTPOJIbHOU p
4 pabore
[IpopaboTka
2.2 e(heKThI JIEKIIUOHHOTO .
K I/ICT&J‘IJ‘II/I‘ICCKOFOH ¥ Ma:e nana; Texymuii koHTpOH
p 2 6 P ’ KonTtponbhas MK-12
CTpPOCHMUA. MexaHu3MBbI IIOATrOTOBKA K a6OTa
mudhy3uu KOHTPOJIBHON P
pabore
HWroro no pazaery 4 12
3. Kpucramnmzanus pacriaBoB




[TpopaboTka

JICKIIUOHHOTO .
3.1 TepmonuHammyecKue MATePHANA: Tekyuuii KOHTPOJIb
YCIIOBUSI KPUCTAITU3AINH. P ’ KonTtponpuas
MexaHuzm TOATOTOBKA K abora
2 8 n1a00paTOpHBIM p IK-12
KpHUCTAJUTH3AIIHH. 3amura
3aHSITHSIM;
IMapameTpbl 7Tab0paTOPHBIX
MOATOTOBKA K
KpHUCTAITH3AIIHH. o pabot
KOHTPOJIbHOU
4 pabore
ITpopaboTka
3.2 CamonpousBoibHas | JIEKIIMOHHOTO .
Tekyuii KOHTPOJIb
HEeCaMOIIPOU3BOJIbHAS Marepuana;
KonTtponpuas
KPUCTAITH3AIHS. MOJTOTOBKA K aGora
MoandunuposaHue. 2/21 8 1a00PaTOPHBIM SI’)aLuHTa MK-12
JennpurtHas 3aHSITHSIM;
1a60paTOPHBIX
kpuctammzanusi. CTpoeHne MOATOTOBKA K aGor
CIIMTKA KOHTPOJIbHOU p
pabore
HWroro no pazneny 421 16
4., Jlepopmaumuss U  Harpes
JeOpMHPOBaHHBIX MAaTEPHAIIOB
IMpopaboTka
4.1 VYupyras u JICKITMOHHOTO .
pyr H TekyIuii KOHTPOJIb
TUIaCTHYECKast MaTepHaa;
KonTponpuas
nedopmanmsa.  MexaHH3M MOATOTOBKA K
pabora
negopmanuu.  V3ameHeHue 1/11 6 n1a00paTopHBIM Samura I1K-12
CTPYKTYpPBl W  CBOWCTB 3aHATHSIM;
71a00paTOPHBIX
MOJIMKPUCTAITUYECKOTO MOJITOTOBKA K aGoT
MeTaiuia pu AedhopMarym. KOHTPOJIBHOU p
4 pabore
IMpopaboTka
JIEKIUOHHOTO .
Texkyuuii KOHTPOIIb
MaTepHania;
4.2 V3MeHeHHE CTPYKTYPHI KonrponbHas
U CBOICTB TNpU Harpese HOATOTOBKA K¢ aboTa
p P /11 6 1a00PaTOPHBIM p MK-12
neopMHPOBaHHOTO 3amuTa
3aHATHSM;
MeTaua. 71a00paTOPHBIX
MOJITOTOBKA K
N pabot
KOHTPOJIBHOU
pabore
HWroro no pazaeny 221 12
5. Mexanndyeckue  CBOMCTBa
MaTepHaJIOB
[IpopaboTka
JIEKIITMOHHOTO .
5.1 OcHOBHbIE TOHSATHA H MaTtepuaa; Texymuit koHTpOH
: 6 P ’ KonTtponbhas MK-12
OIIpeIeIICHHSI. MOATOTOBKA K
N pabota
KOHTPOJIbHOU
pabore
IMpopaboTka
4 JIEKLIUOHHOTO .
Texyuuit KOHTPOIIb
MaTepHana;
5.2 Bugsl, MeTrogsl H 3amura
o0opynoBaHue IUIst [IOATOTOBKA I¢ nabopaTopHBIX
Py 2 6 n1abopaTopHBIM patop [K-12
WCIIBITAHUSI MEXaHUYECKHX pabot
. 3aHITHSIM;
CBOMCTB. KonTtponbnas
IIOATrOTOBKA K
N pabota
KOHTPOJIBbHON
pabore
Wroro no pazaeny 2 12

6. ®da3oBble W CTPYKTypHBIE

MIPEBpaICHUs
JIByXKOMIIOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX

B




ITpopaboTka

JICKIHORHOTO o LM KOHTPOJIb
6.1 OcHOBHBIE IIOHATHS Marepuana; Y P
2 6 KoHTponbsHas IK-12
TEOPUH CIUIABOB. MOATOTOBKA K aGora
KOHTPOJILHOU p
pabore
ITpopaboTka
JIEKIMOHHOTO .
MATeHALA: Texymuii KOHTPOJIb
6.2 [lmarpaMMbl JIBOIHBIX p ’ KonrponbHas
cHCTeEM dopmupoBanue TOAroToBka K abora
or T' - p ;;oﬁme 4 2 6 11a00paTOpHBIM gamma [K-12
PYKTYD 3aHSITHSIM;
CILIABOB. nabopaToOpHBIX
MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
Hroro no pasaeny 6 2 12
7. XKenezoyriaepoaucteie
CIIABEI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapakTepucTrka MATePHANA: Tekymmuit KOHTPOITb
JuarpamMmmbl ¢azoBoro 2 8 no;:u‘oI; OBKa’K KonTposnbnas [K-12
COCTOSIHUS JKeJIe30-YTIIEPO.T . paboTta
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKLIIUOHHOTO .
MATeDHAIA: Texymuii KOHTPOIB
7.2 ®dopmMmupoBanue Ho;:[roI; OBKa’K KontponbHas
CTPYKTYpBl ~ CTalleii | abora
PYKTYD 4 6/21 8 n1ab0paTOpHBIM P IK-12
YYI'YHOB B PaBHOBECHOM 3amuTa
3aHITHSM;
COCTOSIHUH. Ta00paTOPHBIX
MOATOTOBKA K aGor
KOHTPOJIbHOU p
pabote
Hroro no pazaeny 6 6/21 16
8. 3auer
[IpopaboTka [IpomexyTouHbIi
JICKIITMOHHOTO KOHTpOJIb (3a4er)
MaTepHaa. CobecenoBanue B
8.1 KoHcympranmu 1o p %
Wzyuenue ycTHOH opme ¢
BOIIpOCaM  TOATOTOBKH K [K-12
sauer JIOTIOJTHUTEIIEHOTO Y4ETOM
y Marepuaa. PEe3y/IbTaTOB
IMoaroToBka k KOHTPOJIBHBIX
3a4ETy MEpPONPUATUI
Hroro no pazneny
Uroro 3a cemectp 34 | 17/61 91,2 3a4éT
9. Knaccudukanus, MapKupoBKa
u MIPUMEHEHUE
XKEJIE30YTIEPOIUCTHIX CIJIABOB
[IpopaboTka
JIEKLIHOHHOTO .
9.1 (0):33 MEeXIy Ma]ll“e ana: Texkymuit KOHTPOJIb
CTPYKTYPOW H CBOMCTBaMHU noarogoBKa} KonrponbHas
cephIxX IyTyHOB. abora
p ry 5 2 221 6 na0opaTopHBIM P
Kaccudwnkanms, 3amura
3aHITHSIM;
MapKHUPOBKA M PUMCHEHHE HOAFOTOBKA K 71a00paTOPHBIX
CepBIX U OB. . abot
p yrys KOHTPOJIbHON p

pabore




[TpopaboTka

JICKI[HOHHOTO .
Tekymuii KOHTPOJIb
9.2 BnusHue yriepoaa u MaTepHana;
N 2 KonTtponbnas
npuMeced  Ha  cBOifcTBa HOJTOTOBKA K
o paboTa
craneir.  Knaccudukanus, 421 6,3 | mabopaTopHBIM G P—
MapKHpPOBKa ¥ IPUMCHECHHE 3aHATHAM;
o 1a60paTOPHBIX
YIJIEPOIUCTHIX CTaNeH. MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
HUroro no pasaeny 6/41 12,3
10. dopmupoBaHue
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIIMOHHOTO .
Tekymuii KOHTPOJIb
MaTepHana;
KonTtponpuas
10.1 ®azoBble MOATOTOBKA K
pabora
[IPEBPALICHUS. B CTalld INPU 2/11 4 1a00PaTOPHBIM amura
Harpese. 3aHATHSIM;
71a00paTOPHBIX
HOJATOTOBKA K
N pabot
KOHTPOJIBHOU
pabore
IMpopaboTka
JIEKIUOHHOTO .
Tekymuii KOHTPOJIb
Mmarepuana;
KonTponpuas
10.2 dazoBbIe IMOJITOTOBKA K
pabora
[IPEBPALICHUS B CTalld NPU 4/11 8 71a00PaTOPHBIM Samura
OXJTK/ICHHH. 3aHATHSIM;
71a00paTOPHBIX
HOJATOTOBKA K
N pabot
KOHTPOJIBHOU
pabore
HWroro no pazaeny 6/21 12
11. OcHOBBI  TEPMHUYECKOU
00paboTKn
[IpopaboTka
111 [TonsiTus o JIEKIIUOHHOTO .
. Texkyuuii KOHTPOIIb
TepMHYECKOH  00paboTKe. Marepuana;
2 Kontponbhas
Knaccudukanms BHUJIOB MOATOTOBKA K aGora
TEPMHUYECKOH 00pabOTKH. KOHTPOJIBHOM P
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texkyuuii KOHTPOIIb
Mmarepuana;
HOATOTOBKA K KonTponpuas
11.2 Knaccuduxanus, 1eib pabora
2 4 71a00PaTOPHBIM
Y IPUMEHEHUE OTXKHTA. 3amuTa
3aHATHSIM;
71a00paTOPHBIX
MOATOTOBKA K
N pabot
KOHTPOJIbHON
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texyuuit KOHTPOIIb
Marepuana;
HOATOTOBKA K KonTponbHas
11.3 3akanka cranu. Bunusr pabota
321 4 71a00PaTOPHBIM
3aKalIKH. 3amura
3aHITHSIM;
71a00paTOPHBIX
MOATOTOBKA K
N pabot
KOHTPOJIBbHON

pabore




[TpopaboTka

JIEKIIMOHHOTO .
11.4 [IlpespamieHus IpH MATeDHATA: Texymuii KOHTPOIIb
HarpeBe 3aKajJeHHOM CTaiH. noaroIT) OBKa’K KonTtponpuas
Otmyck CTalu. paboTa
321 2 n1a00paTOpHBIM
Knaccudukanus, uenp wu 3amura
3aHSITHSIM;
MIPUMEHEHUE BUJIOB HOArOTOBKA K 1a00paToOpHBIX
OTITyCKa. o pabot
KOHTPOJIbHOM
pabore
HUroro no pasaeny 8/41 12
12. Knaccuduxanus,
MapKUpPOBKA, CBOMCTBa u
MIPUMEHEHUE JIETUPOBAHHBIX
cTanen
ITpopaboTka
JIEKIIMOHHOTO .
vaTepHana; Texymuit KOHTPOIH
2
HOATOTOBKA K KonTposnbnas
12.1  KOHCTPYKIIMOHHBIC pabora
2 4 11a00paTOPHBIM
CTaJIH. 3amuTa
3aHATHSIM; 6
71a00paTOPHBIX
MOATOTOBKA K aGor
KOHTPOJIbHOU p
5 pabote
ITpopaboTka
JIEKLIUOHHOTO .
MATeDHAIA: Texymuit KOHTPOJIb
12.2 MucTpyMeHTalIbHbIE P ’ KontponbHas
MOJITOTOBKA K
crami. CTald W CIUIaBBI C pabora
421 8 n1ab0paTOpHBIM
0CcOObIMU  (PU3UYECKUMH | 3amura
. 3aHATHSIM;
XHUMHYECKUMH CBOHCTBaMHU. Ta00paTOPHBIX
MOATOTOBKA K aGor
KOHTPOJIbHOU p
pabote
Hroro no pazneny 6/21 12
13. MapxkupoBKka, CBOHCTBA U
NpUMEHEHUE CIUIABOB I[BETHBIX
METAJUIOB
IMpopaboTka
JIGKIUMOHHOTO | TeKymuil KOHTpOJIb
13.1 MenHble  CIUIaBHI. o 6 MaTepHana; 3amura
AJIOMHUHUIA U €T0 CIUIABHI. MOATOTOBKA K Tab0paTOPHBIX
nabopaTopHBIM pabot
5 3aHATHSM
[IpopaboTka
132 Amomummii u  ero JnekuoHHoro | Tekymuit KOHTPOJIb
: MaTepHana; 3amura
ciiaBel. CriaBel  TUTaHA. 2/11 6 P ’ »
Hpouse criaB: MOJrOTOBKA K 71a00paTOPHBIX
P ’ na0opaTopHBIM pabor
3aHATHIM
Hroro no paspeny 421 12
14, Hemerannuyeckue
MaTepuabl
[IpopaboTka
141  OcHOBHBIE  BHIBI nekuoHHoro | Tekymuit KOHTPOJIb
HEMETaTTHIeCKUX 5 4 12 Marepuana; 3aIuTa
MmatepuanoB. Mx cBoiicTBa MOJrOTOBKA K 71a00paTOPHBIX
Y IPUMEHEHUE. na0opaTopHBIM pabor
3aHATHIM
Wroro no pazneny 4 12

15. TIpomexyTO4HBIH KOHTPOJb
(OK3ameH)




[TpopaboTka

JICKITHOHHOTO
Marepuaa. .
15.1 KoncynpTanuu 1o s peHHe ITpomexyTOYHBIH
BOMpOCaM  TOJTOTOBKH K v KOHTPOJIb
JIOTIOJTHUTEIHHOIO
9K3aMEHY. (Ox3amen)
Marepuana.
[ToaroroBka
9K3aMEHY
Uroro mo pazneny
Uroro 3a cemectp 34 |(34/141 72,3 SK3aMeH
HToro mo quCHUILIMHE 68 (51201 163,5 3aueT, ok3amed  |[TK-12




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

IIpu npoBeneHnn yuyeOHbIX 3aHATHI NpenoiaBaHue AUCUUILINHBL «MaTepuanoBeIeHUE»
peanuzyercsi B ¢GopMe KypCOB, COCTaBJICHHBIX C HCIOJB30BAHUEM pE3YJIbTaTOB HAyYHBIX
UCCIICIOBaHM, MPOBOAMMBIX Ha Kadeape, a TakKe B HEHTPE KOJUICKTHBHOTO ITOJb30BaHUS
MI'TY, B TOM 4HCIIe C y4ETOM PETHOHAIBHBIX 0COOCHHOCTEH MPOPECCHOHATBHOM IEATETLHOCTH
BBIITYCKHUKOB M IoTpeOHOCTeH padoTonareneit (MMK, MMK-METU3, benmar u ap.).

B npomecce mnpenonaBaHus AUCHUIUIMHBL «MarepraloBeICHUE» MPUMEHSIOTCS
TPaaUIMOHHAs, WHTEPAKTHBHAas M HWH(GOPMAIMOHHO-KOMMYHUKALMOHHAS 00pa30BaTelbHbIC
TexHojoruu. Ilpu Hcmonb30BaHUM TPATUIUMOHHBIX OOPAa30BATEIBHBIX TEXHOJOTHI yueOHbIE
3aHATUS BBIMONHAIOTCA B (QopMe HMHOOPMAIMOHHBIX JIEKIMH W JabopaTopHbIX paboT. OTta
TEXHOJIOTHSI ~ COYETaeTcsl C  HUCIHOJB30BaHUEM  HMH(OPMALKMOHHO-KOMMYHUKAIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTHH, KOT1a JIEKIMH IPOBOJATCS B (JOpPME JIEKIINNA-BU3YaTH3aAIHA, TIPU
peanu3alluid  KOTOPBIX  H3JIOKEHHWE  COJEP)KaHUA  COMPOBOXKIAETCS  Mpe3eHTalued ¢
JIEMOHCTpale yueOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCIIE UJUTIOCTPATUBHBIX, TpaUYecKuX, ayAn0- U BUAEOMATEPUATIOB.

JIeKIIMOHHBIN MaTepuan 3aKperuIsieTcsi B XOJe JIabOpaTOpHBIX paboOT, HAa KOTOPHIX
BBIMIOJHSIOTCS TPYIIOBBIE WM WHIUBUAYAIbHbIE 3aJaHusl 10 mpoiaeHHoi Teme. [lpu
NPOBEICHUN  JIAOOPATOPHBIX ~ pabOT  HCIOJB3YEeTCS MHTEPAKTHUBHBIE 0Opa3oBaTEIbHBIC
TEXHOJIOTHH, YTO MpPENoaraeT akTUBHOE M HEJIMHEHHOE B3aMMOJICHCTBHE BCEX YYaCTHUKOB U
JIOCTUKEHUE HA 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa30BaTelNbHOIO Pe3yibTara.
3aHATHS OPraHU3YIOTCS B BHJIE Ja0OpaTOPHOTO AKCIEPUMEHTa C MOCIEAYIOLUIUM TPYIIOBBIM
AQHAJIN30M IOJIYYEHHBIX pe3ysbTaToB. Mcmosb3yercs Takxke pa300p KOHKPETHBIX CUTyalul C
1enbio (popMHUpOBaHUS U Pa3BUTHUS MPOPECCHOHATBHBIX HABBIKOB 00YyUaOLTUXCSL.

Peanu3zanus KOMIIETEHTHOCTHOTO [10/IX0/1a PEAYCMATPUBAET UCIIOIb30BaHUE B Y4EOHOM
npolecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJNEHMUS 3aHATHH B COYETAaHUH C
BHEAYJIUTOPHON PabOTON C 1enbl0 (GOPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATBHBIX HABBIKOB
o0ydJaronuxcs.

CamocrosaTenbHass paboTa CTyJIEHTOB HalpaBlieHa Ha CaMOCTOSITEIbHOE H3y4eHHE
yu4eOHOW M HAy4yHOW JIUTEpaTypbl, a TaKXKe CaMOCTOSATEIbHYIO MPOpabOTKy TeM B Ipoliecce
MOArOTOBKH K TEKYIIEMY U IPOMEKYTOUYHOMY KOHTPOJISIM.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 0O0ecTeyeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. MarepuanoBenenue [DICKTPOHHBIH pecypc]: yueOHOoe mocobue s By3oB / JI. B.
Tapacenko, C. A. [laxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HHUI[ HWudpa-M, 2012. - 475 «c.. 60x90 1/16. - Pexum jgocryma:
http://new.znanium.com/bookread2.php?book=257400 . - 3arm. ¢ okpana. — ISBN
978-5-16-004868-0.

2. JlaBeinoBa, M. C. MarepuanoBenenue [DIeKTpoHHBIN pecypc]: yueOHOe mocodue /
Haseinosa 1. C., Makcuna E. JI. - 2-e u3a. — M.: M1| PUOP, HUL] MH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum nocryma: http://new.znanium.com/bookread2.php?book=536942 . — 3ara.
c skpana. — ISBN 978-5-369-01222-2.



http://new.znanium.com/bookread2.php?book=257400
http://new.znanium.com/bookread2.php?book=536942

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. Komera, H. B. Atnac mMukpoctpykTyp : yueOHoe mocodue [mis By3oB] / H. B.
Kommera, 1O. 10. Edbumosa, O. A. Hukutenko ; MI'TY. - 2-e u3a. - Marauroropck . MI'TY,
2019. - 1 omekrpon. onr. auck (CD-ROM). - 3arn. ¢ turyn. akpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true

2. Uepemaxun, A. A. MatepuanoBeaeHue [ DIeKTpOHHBIN pecypc]: yueOnuk / Uepemna-xux
A. A., Cmonekud A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
noctyma: http://new.znanium.com/bookread2.php?book=944309 . — 3aru. ¢ 3kpaHa.

3. MarepuasnoBe/ieHUe M TEXHOJOTHS MaTepHaloB [DIIEKTPOHHBIN pecypc|: yueOHOe
nocobue / mox pea. A. W. bareimea u A. A. Cmonbkuna. — M.: UTHOPA-M, 2018. — 288 c. —
Pexxum nocrymna: http://new.znanium.com/bookread2.php?book=946206 . — 3ari1. ¢ 3kpaHa.

B) MeToanyeckue yKazaHus:

1. Ememtommna A.H., Konnesa H.B., Ilerpouenko E.B. M3yuenue npuHUIUIIOB pabOTHI U
YCTPOMCTBA MeTaIIOrpaduyeckoro MUKpOocKoma. MeToanyeckne ykazaHus K JabopaTOpHOI
pabote. — Maruutoropck: I'OY BIIO «MI'TVY», 2009. -9 c.

2. Kommea H.B., Uykun B.B., Epumona F0.1O. N3ydeHne MakpoCTPYKTYphI JHTOTO
MeTaJula ¥ JeHJIPUTHOW KpHUCTaIM3aluyd. MeTou4eckue yKazaHus K JlabopatopHoi pabote. —
Marnutoropck: M3n-so Marautoropek. roc. Texs. ya-ta um. I'.J1. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememomun A.H., Ilerpouenko E.B., Edumora IO.I1O.
XKenezoyrnepoaucteie cruiaBel. MeToanyeckue YyKazaHusi K Ja0opaTOpHBIM paboTam. —
Marnuroropck: 'OY BITIO «MI'TVY», 2010. —42 c.

4. Ememomun A.H., Kornmiea H.B., [lerpouenko E.B., Kopaunos B.JI. MakpocTpyktypa
CTaJIM U METO/IbI €€ OLleHKU. MeToinyeckne yka3anus K JabopaTopHoii pabote. — MarHUTOropek:
N3n-Bo MarauToropck. roc. Texs. y-ta um. I'.1. Hocosa, 2014. — 17 c.

5. Ememommmn A.H., Ilerpouenko E.B. MukpocTpykTypa JerupoBaHHBIX CTajledl u
4yryHOB. MeTonndeckne yka3zaHus K 1abopaTopHoii pabore. — Marauroropck: MI'TY, 2007. — 9
c.

6. EmMemromma A.H., ITerpouenko E.B, CerukoB A.B. McciienoBanve BIHSIHHS XOJI0THON
IUTACTHYECKOW JleopMallMd M TOCJIEAYIOUIEro HarpeBa Ha MHUKPOCTPYKTYpPY M TBEpPAOCTb
HU3KOYTJIepoAUCTON ctanu. MeTtoauueckne ykazaHus K 1JabopaTopHoi padore. — MarHUTOropck:
N3n-Bo MaruuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2015. -8 c.

7. MonoukoBa O.C., Hedenper C.II., Ilumakuna M.B. ITloctpoenue auarpammbl
cocTosiHUsL cucTeMbl ciuiaBoB Pb — Sh. Metoanueckue ykasaHusi kK jabopaTtopHoil pabore.
Marnutoropck: M3a1-8o Marauroropck. roc. TexH. yH-Ta uM. [.J1. Hocosa, 2015. — 8c.

8. Kommera H.B., Uykun B.B., Epumosa 10.10. N3yuenne MUKpOCTPYKTYpHI CTaIH U
YyryHa B HEpaBHOBECHOM COCTOSHMU. MeToauueckue ykasaHHUs K JiabopaTopHOWl paboTte. —
Marnutoropek: MI'TY, 2009. — 15 c.

9. Ememomma A.H., Ilerpouenko E.B., Hedenper C.I1. M3ydeHne MUKPOCTPYKTYpPHI
[[BETHBIX CIUIaBOB. MeTonnyeckue yka3zaHus K jJabopaTopHoil pabote. — Marauroropck: M3a-Bo
MarnuTtoropck. roc. TexH. ya-ta um. I.J1. Hocosa, 2013. — 13 c.

10. Ilerpouenko E.B., Hedempe C.II., MomnoukoBa O.C., Ememommu A.H.
MuKpocTpyKTypa HOPOIIKOBBIX U KOMIIO3UIIMOHHBIX MaTepHaioB. — MeToanuecKre yKa3aHus K
nabopaTopHoii pabore. Marauroropck: MI'TY, 2010. -9 c.

11. TTerpouenko E.B., I{unmakuna M.B. Briiusiaue TemnepaTypbl HarpeBa u mocjieayomen
NepeKpUCTAINTU3AMH Ha pa3Mep 3epHa aycTeHUTa. — MeToauyeckue yka3aHus K Ja00paTOpHOiM
pabote. Marautoropck: MI'TVY, 2003. - 12 c.

12. Ilerpouenko E.B., Hedenwer C.I1., Monoukosa O.C. CTpykTypa u cBOiicTBa


https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530034/3896.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530034/3896.pdf&view=true
http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206

YTJIEPOJIUCTOMN CTAJIM MOCIE OTKUTA U HOpMalTU3aIiuu. MeToInYecKue yKka3aHus K 1abopaTopHOi
pabote. — Marautoropck: MI'TY, 2010. - 12 c.

13. Ilerpouenko E.B., MomoukoBa O.C., Hedenber C.II., 3akanka yriepoaucTor u
JIETUPOBAHHOHN cTanu. MeToauueckue ykazaHus K JlabopaTtopHoil paboTte. — MarHUTOropck:
MI'TY, 2013.-9c.

14. Tlerpouenko E.B., MonoukoBa O.C. OTnyck yriepoAuCTON U JISTUPOBAHHOM CTajIu.
Meroanueckue yKka3aHus K JlaboparopHoi padote. — Marautoropek: MI'TVY, 2013. —9 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne norosopa Cpok JIeHCTBYS JIUIICH3UH
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 o 17.09.2007 GeccpouHo
Professional
FAR Manager cB0OOIHO pacmpocTpansemoe [10 OeccpovYHO
7Zip cB0OOAHO pacrpocTpansemoe 10 OECCPOUHO

Hpmbeccnonanbmﬂe 0a3bl JAHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

HasBanwue kypca CchblIka
Mexnynaponnas crnpaBouHass cuctema «Ilommpea»|URL:
polpred.com orpacib «O6pazoBaHKe, HAYKa» http://education.polpred.com/
Harmonanwshas HH(OPMAIIMOHHO-aHATUTHYECKAs URL:
cucrteMa — POCCHUICKMI MHIEKC Hay4YHOI'O0 LUTUPOBAHUS '

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

(PVIHIT)
IMouckosas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmannonnas cucrtema - EnuHoe OKHO J0oCTyma K

HHGOOPMAIMOHHEIM PeCcypcaMm

denepanbHOE TOCYIAPCTBEHHOE OO KETHOE YUPEIKICHNE

«DenepanbHbIit UHCTHUTYT npomeinennoi [ URL: http://wwwl1.fips.ru/

COOCTBEHHOCTHY
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG oOecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:


http://education.polpred.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

1. YueOHas ayauTopust JUisi MPOBEICHUS 3aHITUH JICKITHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH Uil TpEACTaBICHUS ydeOHOMN
uHpOpMauu OOJIBIION ayJAMTOPUHU: MYJIBTUMEIUHHBIMU CpEJICTBA XPAHCHUS, IMepenadyd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

2. YueOHBIE ayaUTOPUU JUISI TIPOBEACHHS JIAOOPATOPHBIX 3aHITHNA OCHAIICHBI
71a00paTOPHBIM 000PYAOBAHUEM:

«Jlaboparopust mpoOOMOATOTOBKIY:

- OTPE3HBIMH, NUTH()OBAITLHBIMHU U ITOJIMPOBATBHBIMU CTAHKAMH,

- 000pyIOBaHUEM JIJIs TPABJICHUS NUTH(OB;

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

«JlabopaTopus ONTHYECKON MUKPOCKOITUI:

- onTu4YeckuMu Mukpockonamu METAM 32M, MUM-6, MUM-7;

- KOMITBIOTEPHBIMHU CHCTEMaMH 00paboTKu n3o0pakeHuid Ha 0ase I10 «Thixomet PRO»
1 «SIAMS-600y;

- KOJUIGKIIMSIMU MHUKPO- M MaKpOHUTU(OB YIIEPOAUCTHIX M JIETHPOBAHHBIX CTaJeH,
YYT'YHOB, IIBETHBIX METAJJIOB U CIUIABOB, TIOPOIIKOBBIX MATCPHAJIOB,;

- KOJUTeKIMEeH MakpouutngoB ¢ AeekTaMu MaKpOCTPYKTYPHI CTalleH;

- anp0OMaMu MHKPOCTPYKTYp YIJIEPOJUCTHIX W JIETHPOBAHHBIX CTaJed, YYT'YHOB,
[[BETHBIX METAJIJIOB H CILIABOB;

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

«JlabopaTopust MEXaHHYECKUX HCITBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpIOMEpaMH [UIS HWCHBITAaHWS TBEPIOCTH MO MeToAy PokBemna m 1mo Meromxy
bpunenns;

- yHuBepcanbHbIM TBepaoMepom M4C075G3 EmcoTest;

- HATOJILHOM YHHUBEPCAIbHON MCHbITaTeIbHON AByxKoIoHHON MammHONH AG 1C-300 kN
Shimadzu Corp;

- HAMoOJIPHOW YHHMBEPCAJIbHOW HCIBITATEIbHON IBYXKOIOHHOM MammHoi AG 1C-50 kN
Shimadzu Corp;

- BuaeoskcrenzomerpoM TRWiew XShimadzu Corp;

- konipoM MassTHUKOBEIM MK 300 OO0 « UMITYJIbCy;

- MEpUTEIbHBIM HHCTPYMEHTOM;

- CHIeaIM3UPOBAaHHON MeOebIo.

«JIabopaTopus CKaHUPYIOLIEH IIEKTPOHHON MUKPOCKOITHM»:

- JIEKTPOHHBIM CKaHUPYIOIUM Mukpockornom JEOL JSM — 6490LV;

- cucTeMoill MuKpoaHanu3sa c¢ nporpaMmMmHbiM obecrieueHueM INCA Energy 450 x-MAX
50;

- CHCTEMOM aHalu3a KapTHMH JUGpakuud oOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpaMMmHbIM obecriedenuem Crystal 400;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

«JIaboparopus TepMudeckoit 00pabOTKI»:

- TEPMHUECKUMH KaMEPHBIMHU NT€YaMU;

- COJISIHBIMH BaHHAMU;

- YCTaHOBKOM IJIa3MEHHOM 3aKaJIKU;

- CHIeaIM3UPOBAHHON MeOebIo.

3. YuebHas ayquTopus Ui TPYINIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIlUN, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTAllM! OCHAIICHA!

- KOMITBIOTEpHOI TexHHKOH ¢ maketom MS Office, ¢ mogkirouennem k cetu «HTEpHETY
Y C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeIbHYIO CPETY YHUBEPCHUTETA,

- CHIEIIMATM3UPOBAHHON MEOEIBIO.

4. TTomenieHue 1151 CAMOCTOSITEIHHOM PabOTHI OCHAIIICHO:



- KOMIIBIOTEpHOM TexHuKo# ¢ makerom MS Office, ¢ moakmoueHrem k cetu «MHTEpHET» U C
JIOCTYTIOM B JICKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA,

- CHICIMATM3UPOBAHHON MEOEIIbIO.

5. Tlomemenne ansi XpaHeHHs W TNPO(UIAKTUYECKOTO OOCITYXHBaHHUA y4eOHOTO
000pYyI0BaHUs OCHAIIICHO:

- CHICTIMATM3UPOBAHHON MEOCIBIO: CTEIUTAKAMH JJIs1 XpaHSHUS y4eOHOTO 000pYI0BaHHS,;

- CTAHOYHBIM ITAPKOM U HHCTPYMEHTAMH ISl PeMOHTa y4eOHOT0 000pYyI0BaHUSI.



IIpunoxenne 1

6 Y4eOHO-MeTOqMYEeCKOE 0OOecTedeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

[To mucumrummae «MarepuanoBeleHne» NPeIyCMOTPeHA ayAWTOpHAs M BHEAYAUTOpHAs
caMmocCTosTeNIbHas paboTa 00ydJaroIIMXCsl.

6.1 AyauTopHasi caMOCTOsITeIbHasi padoTa CTYACHTOB IPEAINOJIATaeT BBINOJIHEHHUE
KOHTPOJIbHBIX Pa0oT.

Ilepeyenb BONPOCOB AJSl MOATOTOBKH K KOHTPOJIbHBIM ayIMTOPHBIM padoTraM Mo
TeMaM U CHUILIMHBI

Tema 1. CTpoeHne H CBOIiCTBA MaTepuajioB. MeToabl McCaeT0BaAHUS

Uro u3yuaer MarepuaioBeieHIE?
[IpuBenuTe npuMepsl BIUSHUS CTPYKTYphI HA CBOICTBA MaTepHalla.
Ha3zoBuTe BUIbI CBOKWCTB MaT€pUAIIOB.
Kakwue cBoiicTBa Ha3biBatoT ¢pusznyeckumu? [IpuBenure npuMepsl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHWdeckuMu? Ha3zoBHUTE OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

6. Kakwue cBoiicTBa Ha3bIBaIOT XUMHUYECKUMHU? UTO Takoe XMMHUYECKas aKTHBHOCTh W
XUMUYECKast CTOMKOCTh?

7. Kakwue cBoiicTBa Ha3bIBAIOT TEXHOJOTHUUECKUMU? [lepeuncianTe n3BECTHBIE BaM.

8. Uto xapakTepu3yloT IuTeiiHble cBoiicTBa? Ha3oBUTE OCHOBHBIEC U3 HUX.

9. Kakwme cBoiicTBa XapaKTepU3yIOT TMOHATUA: 00pabaThIBA€MOCTh JABIIEHUEM,
00pabaTbIBaeMOCTh pe3aHUEM, CBAPUBAEMOCTD?

10. Ha3oBute OCHOBHBIE TPYIIIBI MATEPHUATIOB U JANTE UM KPATKYIO XapaKTEPUCTUKY

11. Ha xakue KJacchl U 10 KaKUM IIPU3HAKaM JISJISAT METaJlIbl?

12. Kaxue meTamibl Ha3bIBAIOT YEPHBIE METAILIBI?

13. Kakue w™ertaymiel OTHOCAT K I[BeTHBIM? Ha30BHTE OCHOBHBIC TPYIIBI IIBETHBIX
METaJIOB.

14. B uem npenMyIecTBa YepHbIX METAIIJIOB?

15. KakoBbI JOCTOMHCTBA 1IBETHBIX METAJLIOB?

16. KakoBBI JOCTOMHCTBA HEMETALUTHICCKUX MaTepuanoB? ['1e UX mpuMeHsoT?

17. Kaxue matepuansl Ha3piBatoT miiactMaccamu? Kak onu moapaszaensitorces’?

18. Uro Takoe KOMITO3UTHBIC MaTepraibl? KakoBbl MX mpenmMyIiecTBa?

19. /st yero HeOOXOAMMO UCCIIEOBATh CTPYKTYPY MaTepranoB?

20. Kak moxpaszgensiercst CTpyKTypa B 3aBUCIMOCTH OT pa3Mepa ee JIEMEHTOB?

21. Yro Ha3bIBaIOT TOHKOM cTpyKTypoi? Kak oHa uzyuaercs?

22. Yro Ha3BIBAIOT MUKPOCTPyKTypoii? Kak oHa wm3ywaercs? JlaiiTe XapaKTepHUCTHKY
MHUKPOCKOITUYECKOMY METO1Y UCCIIEIOBAHUSI METAJIJIOB.

23. Yro wHa3pBaloT MakpocTpykTypoi? Kak ona m3ydaercs? Oxapakrepusyiite
MaKpOCKOIUYECKHE METO/Ibl aHANIM3a METAJLJIOB.

24. JlaWiTe XapaKTEpUCTUKY 3JEKTPOHHO-MHKPOCKOIMHMYECKHM METOJIaM WCCIICOBAHUS
METaJIOB.

25. JlakiTe XapakTepuCTUKY TU(DPAKIIMOHHBIM METOIaM HCCIICIOBAHUS METAJIJIOB.

NS

Tema 2. ATOMHO-KPHCTALNINYECKOE CTPOEHHE METAJLJIOB

YeM oTIMYAIOTCS KPUCTAUIMYECKUE Tella OT aMOP(HBIX Te?

Kakue marepuainbl Ha3bIBalOT KPUCTAIIINYECKUMU?

Kakune maTepuansl Ha3pIBatOT aMmopOHBIMU?

YeM o0OBsICHAETCS 3aKOHOMEpPHOE YIOPSAIOYCHHOE pAacloJIOKEHHEe aTOMOB B

NS



KPUCTAJUIMYECKON perieTke?

5. Kakwue Tunsl cBsizu CylIeCTBYIOT?

6. HaszoBute OCHOBHBIE CBOHCTBAa MeTauIOB. UeMm OOBIACHAIOTCS OCOOBIE CBOICTBa
METaJIJIOB?

7. Uro HaA3BIBAIOT KPUCTALTUYCCKON pEIIeTKOn?

8. Uro Ha3bIBAIOT JAJILHUM IMOPSAIKOM B MaTtepuase?

9. Yro Takoe ayeMeHTapHas sueiika? Kakumu nmapamMeTpaMu OHa OTMCHIBACTCS ?

10. Kaxkue THIBI KPUCTAIUTMYECKUX PEIIETOK BaM U3BECTHBI? OXapakTepu3ynTe ux.

11. Yro Ha3bIBalOT KOOPAUHALMOHHBIM YUCIOM?

12. TloyeMmy KpUCTAJUTMYECKUE PEIICTKH METAIIJIOB HA3bIBAIOT INIOTHOYTAKOBAHHBIMU?

13. B yem cymHocThs nosmMopduzma? Uro Takoe noaumMopdHoe npeBpanieHue?

14. Yto takoe anuzorponusa? Kakosa npuurHa aHu30Tponuu?

15. TTouemy MOHOKPHUCTAJUIBI SIBJISIOTCS aHU3O0TPOIHBIMHU MaTepHaiaMu?

16. ITowyemy MOTMKPUCTAIUTHUECKUE MATSPUAITBI SBISIOTCS KBa3UU30TPOITHBIMU?

17. Tlouemy amopdHBIE TeNa ABIAIOTCS UCTUHHO U30TPOMHBIMU?

18. Yto Ha3wIBaIOT Ae(heKTaMU KPUCTAIUIMYECKOTO CTPOCHUS?

19. Kak xnaccuguiupyroT HECOBEPILIEHCTBA KPUCTAIIIMYECKOTO CTPOSHUS?

20. OxapaxTepu3syiiTe TOUeUHbIE 1e(EKTH KPHCTALUTUIECKOTO CTPOCHHUS.

21. Kaxkyro posib UTparOT TOUEYHbIE Ae(PEKThl B KPUCTAIIMYECKUX MaTepuanax”?

22. Kakue HEcOBepUICHCTBA KPHUCTAIMUECKOTO CTPOCHHUS HA3bIBAIOT JIMHEHHBIMH U
nouemy? Kakue ObIBaoT AUCIOKAIIUU?

23. KakoBa poib auciokanuii B Kpuctamuiax?

24. Yto HaA3BIBAIOT I'PAaHUIIAMH 3€PEH, TpaHUIlaMH cyO3epeH?

25. Kaky1o poisib UrparoT rpaHUIlbl 3€peH B KpUCTAILIAX ?

Tema 3. Kpucraaausauus pacnjiaBos

1. OObscHUTE NPUHIMIHAIBLHOE OTIMYME KPUBBIX OXJIAXKAECHUS IPH 3aTBEPAECBAHUU
KPUCTANTNYECKUX U aMOP(HBIX MaTepHaIoB.

2.  KakoB ¢usnveckuii cMpIcn TeMiiepatypst To?

3. Tlouemy pans Hayana KpUCTAUIM3allMM HEOOXOJMMO IEPEOXJIKICHHE >KUIKOTO
MeTaJljia HUKe TeMIlepaTypbl paBHOBECHS?

4. Kaxoif mpouecc Ha3bBalOT MepeoxiaxkaeHueM? UTo Haz3pIBalOT CTENEHBIO
nepeoxJaxaeHus?

5.  KakoB MexaHHW3M KpHcTaIn3anuun?

6. Kak mpoucxoauT pocT KpUCTALIOB?

7. Yem 3aBepuIaercs MpoLecc KpUCTAIUIN3aLUU?

8. Kak BmmseTr CKOpOCTh OXJ@KACHUS TMpPH KPUCTAUIM3AIMM HA  CTENEHb
NEPEOXJIAXKACHNA?

9. Kakumu (akropamu orpenenseTcss BO3MOXKHAsI CTEIICHb MEePEOXIIKICHUS KUIKOTO
MeTaJljla HUKE TEMIIEpaTypbl KpUCTAJIIU3alun?

10. Kaxk MOXXHO MOTY4IHTh aMOp(HBIH MeTaT?

11. Yto MOXET MOCIYKHUTb 3apObIIIEM PU HECAMOIIPOU3BOIBHOM KpUCTAIUIN3ALUH?

12. Tlowemy mnpu OdYEeHb MaJiOW M OYEHb OOJNBIIOW CTETICHH MEePEOXITAXKICHUSL
KpUCTAJIIIN3aLUs IOJaBIsAETCS?

13. Yto Ha3pBaloT objacTsMu OimxkHEro mopsiaka? Kakyioo pois OHH UTparmT TpU
KpUCTAJIIN3ALUH?

14. Kax npoucxoaut romoreHHoe 3apoxjaeHue? YTo MOXKeT CIyXUTh 3apOjbIIIeM IpU
CaMOIIPOU3BOJIBHOM KpHUCTaNIN3alnn?

15. Kakoii 3apojsii Ha3sIBatOT KpuTudeckuM? Kak MeHsIeTCs ero pa3Mep ¢ yBeTnYeHUEM
CTETNIEHH NEPEOXITAKICHUS?

16. HasoBure mapameTpsl KpUCTAIUIM3AINH.



17. Kak BiuseT CTEeNeHb MNEPEOXJAXICHHs Ha 4YHUCIO LEHTPOB KPUCTAJUIM3ALUU U
JMHEHHYIO CKOPOCTh POCTA 3apOIBIIICH.

18. Yem xapakrepusyercs rereporeHHoe 3apokaeHue? IloueMy OHO 3HepreTHYecKu
0oJiee BBITOJIHO, YEM TOMOTE€HHOE?

19. Kakyto poab UrparoT IpuMecH py KpUucTain3anuu?

20. Yro Ha3bIBaIOT MOIU(PHUIIMPOBAHUEM IIPH KPUCTATUTU3ALNH?

21. Kakue Mepbl MOKHO HPEAJIOKUTH AJIS TOTO, YTOObI 00ECIeUUTh MOJTY4EHHUE MEJIKOIO
3epHa MPHU KpUCTATUIU3AIUU?

22. Kakoll kpuctayul Ha3bplBalOT AeHApUTHBIM? [lodyemy mpu 3aTBeplaeBaHMM MeTaslia
KPHUCTAJIBI PACTYT B BUJIE ACHAPUTOB?

23. Kakue kpucTamsimueckue 30Hbl MOT'yT (JOPMHUPOBATHCS B CIUTKE?

24. Tlouemy Ha MOBEPXHOCTHU CIIUTKA 00pa3yeTcsi 30Ha MEJIKUX PAaBHOOCHBIX KPHCTAIIIOB?

25. Yto Ha3BIBAIOT CTOJIOYATHIMU KPUCTATIAMHE?

26. 3auem MPOBOJAT OINEPAUIO OJACTYKUBAHUS MPH MTOJTyYCHHH OTIUBOK?

27. Tlowemy wmarepuan ¢GopMbl (M3MOXKHHUIBI) BIMSIET Ha BEIUYHHY 3€pHa
3aKpUCTAJUTM30BABIIETOCS MeTaia?

28. Uto HaspBaloT ycagkoi? UTo Ha3bIBalOT ycanouHOl pakoBuHO#? I[louemy oHa
obpazyercs?

Tema 4. lepopmanysi 1 HarpeB Ae()OPMHUPOBAHHBIX MATEPHAJIOB

1. B yem paznuune MEeXAY YIPYTroi U IiacTHIecKon aedopmanueii?

2. Uto Ha3bIBalOT IUIOCKOCTAMHU CKOJbkeHHuss? UYUTo Takoe TJIaBHbIE IUIOCKOCTH
CKOJIbJKEHUs?

3. KakoB Mexanu3m muactuueckoi aedopmanmn?

4. B yem pa3nuuue MeXAy CKOJBKEHHEM U JBOMHUKOBaHMEM MpU IUIACTUYECKOU
nepopmanuu?

5. KakoBa nprunHa MEXaHHYECKOIo Hakjena?

6. Kak nioTHOCTh IMCIIOKAIMi BIMsIET Ha TPOYHOCTHBIE CBOMCTBA?

7. Kak MeHsI0TCS CBOMCTBA METalIa IIPU XOJIO0IHOM TUTacTUUecKoi nedopmarun?

8. Kak u3meHsiercs crpoeHne MeTasia npy MmiacTudeckoi nepopmannn?

9. Urto Takoe TekcTypa aedopmaruu?

10. Yto Ha3bIBalOT BO3BPATOM IIPU HArpeBe X0JI0AHOAe(hOPMUPOBAHHOTO MeTaIa?

11. Yro Ha3pIBalOT MOJIUTOHU3AIMEN ITPU HArpeBE XO0IOAHOAe(OPMUPOBAHHOTO MeTasia?

12. Yto Takoe 3apOoAbIIIN PEKPUCTATUIN3ALIUH?

13. Uro Takoe TeMIeparypa peKpuCTaUTH3aIAH?

14. Kakue u3MeHeHUs CTPYKTYpbl, Ha0II0JaeMOil B ONTHYECKUN MUKPOCKOII, IIPOUCXOST
IIpY MEPBUYHOMN pEKPUCTAIIIU3ALUU?

15. KakoBa TemnepaTypa peKpuCTaUIN3alUuU YUCTHIX METAIIOB?

16. B ueMm pa3HHUIIA MEXITy TEPBUYHON U BTOPUYHON PEKPHUCTAIITH3AIN?

17. B uyem orinume coOMpaTebHOM U BTOPUYHON peKpUCTAILITH3AMN?

18. Kak  MeEHSIOTCS  CBOWMCTBAa  XOJOIHOMS(HOPMHPOBAHHOTO  MeTallla  TIPH
peKpHUCTaUIN3aLH?

19. KaxkoBa poJib peKpHCTAUIN3AIMOHHOTO OT)KHUTA?

20. B yem paznuune MeXIy XOJIOAHOM U ropsyeil miacTuueckon aedopmarusamu?

Tema 5. Mexannueckune cBOHCTBA

1. Urto HazbIBaloT NpoyHOCThIO? Kak onpenensitoTes MpOYHOCTHBIE XapaKTEPUCTHUKU
Marepuaia?

2. JlaliTe onpeneneHue OCHOBHBIM IIPOYHOCTHBIM XapaKTEPUCTUKAM.

3. Uto Ha3pBalOT IUIACTUYHOCTHIO?  Kak  omnpenensioTcs  MIACTUYECKHE

XapaKTePUCTHKH MaTepuaa?



JlaiiTe onpeneseHne OCHOBHBIM IIJIACTHYECKUM XapaKTEPUCTHKAM.
Kaxkue cBolicTBa xapakTepusyeT TBEpAOCTh?
HazoBute meToas! onpeneneHus TBEPIOCTH.
Uem oTiIMUaIOTCS XPYIIKOE U BA3KOE pa3pylIeHUs?
HazoBute u oxapakrepu3yuTe BUIbI U3]I0MOB.
Uro Takoe auHaMuyeckue ucnbiTaHus? Kakue XapakTEepUCTUKHU ONPEIENISIOTCS
IIPU JUHAMUYECKHUX UCTIBITaHUAX?
10. 3aueM NpoBOJAT YCTAJIOCTHBIE UCIIBITAHUS?

©oo~N A

Tema 6. d@a3oBble M CTPYKTYpHble MNpeBpalleHHs B JIBYXKOMIIOHEHTHBIX
MeTALIHYEeCKHX CHCTeMAax

1. Yro Takoe KOMIIOHEHT, (a3a, CIUIaB, CUCTEMa CILJIaBOB?

2. Cdopmynupyiite npasuino ['u60ca. [IpuBenure npuMepsl €ro UCIOJIb30BaHMS.

3. Jlaiite ompeneneHue MOHATHIO auarpamma coctosiHus. Kakoe coctosHue oHa
oTpaxkaet?

4. Tumnsl pa3 B METAIUIMYECKUX CUCTEMAX.

S. Cdopmynupyiite npaBuito peryara (0Tpe3koB). i 4ero oHO UCIOIB3YeTCs?

6. CxemMaTtuyHO M300pa3sUTh OCHOBHBbIE (ha30BbIC AMArPAMMbl JBOMHBIX CHUCTEM H
JIaTh UX XapaKTePUCTHKY.

7. JlaTh xapakTepucTUKY (a3 1 6e3BapuaHTHBIX IIPEBPAILEHUI CUCTEMBI.

8. CxeMaTn4HO U300pa3uTh KPUBYIO OXJIKICHUS JTFOOOTO CIIaBa CHCTEMBI.

9. CxeMaTu4yHO M300pa3uTh CTPYKTYpY JIFOOOrO CIUIaBa CUCTEMbI NPU KOMHATHOM
TeMIepaType.

10. PaccuuTath OTHOCUTENIBHOE KOJIMUECTBO CTPYKTYPHBIX COCTABIISIIOILUX B CIIJIaBE U

CXEMaTUYHO M300pa3uTh €ro CTPYKTYpy NPU KOMHATHOM TeMIiepaType.
Tema 7. Kese30yriiepoaucrolie CIJIaBbI

JlaiiTe XxapakTepUCTHKY KOMIIOHEHTOB cucTemsl Fe-C.

Jaiite xapakTepucTuKy (heppura.

JlaiiTe XapakTepUCTHKY ayCTEHUTA.

Uro Ttakoe rpadut?

Uro Takoe eMeHTHUT?

Kakoe npeBparenne npoucxoaut Ha muaun ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?

Nk wNE

Ha3zoBute nMHHMIO, MO KOTOPOM BBIAEIAETCS IEPBUYHBIA IIEMEHTUT, BTOPUYHBIN
[IEMEHTUT, TPETUUHBIA [IEMEHTHUT, (PEPPHUT U3 AyCTCHUTA.

9. HazoBuTe NHHUIO MEPUTEKTHUECKOTO, IBTEKTHYECKOTO, 3BTEKTOMTHOTO TIPEBPAIIICHH.

10. HazoBuTe nuHUM NOTMMOP(HBIX MPEBPALICHUH.

11. HazoBuTE KpUTUYECKUE TOUKU CTAIIH.

12. Kaxkoii heppuT Ha3bIBAIOT NEPECHILIEHHBIM U TOYEMY?

13.O0BsicHATE CTPYKTYpPY TEXHHYECKOTO JKelle3a, JOIBTEKTOWIHOH, 3BTEKTOHIHOM,
3a3BTEKTOUHON CTaJIH.

14. Onmmure obpazoBanue nenedypura. Kakoit nene0ypuT Ha3pIBAIOT MPEBPAIICHHBIM?

15. O0BsicHUTE CTPYKTYpY O€JIOr0o JOIBTEKTHUECKOTO, SBTEKTHYECKOT0, 3a3BTEKTUYECKOTO
YYT'yHOB.

16. ITouemy Genblif YyT'yH HE UCTIONB3YIOT KaK KOHCTPYKIIMOHHBIA MaTepran?

17. Onumure oOpa3zoBaHue ayCTEHUTO-TPAPUTOBON KOJIOHUH B CEPBIX UyT'yHaX.

18.Kakue cruiaBel MMEIOT CTPYKTYpY, cocTosimyro u3 ¢eppura u mnepauta? Kakue
Pa3sHOBUIHOCTH TaKUX CTPYKTYp Bbl 3HaeTe?

19. Kakue criaBbl HMEIOT CTPYKTYPY, COCTOSIITYIO U3 MepiauTa? Pa3HOBUIHOCTH MEPIUTA.

20. B xakux cruiaBax B CTPYKType HAOIIOAACTCS BTOPUYHBIN IIEMEHTHUT?



21.Kakue criaBbl UMEIOT CTPYKTYpPY, cocrosiiiyio u3 (epputa m mnementuta? Kakwue
Pa3sHOBUHOCTH TaKUX CTPYKTYP BbI 3HaeTe?

22.Kakue CTpyKTypbl Ha3bIBatOT BUMAHIITETTOBBIMU?

23. Kakue criaBsl UMEIOT CTPYKTYPY, COCTOSIIYI0 U3 (hepputa u rpadura? PasnoBuanoctu
TaKUX CTPYKTYp?

24.Kakas ¢opma rpadura B MEHBIIEH CTENEHH OCIA0JIeT METALTUYECKYI0 OCHOBY
yyryHa?

25. Kakue criaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepiuTa u rpaduta? PasHoBuaHOCTH
TaKUX CTPYKTYp?

26.Kakoil crutaB Ha3pIBalOT CEphIM YYTYHOM Ha (eppuTo-niepiautHoi ocHoBe? Kak B HeM
IPOMCXOIUT IBTEKTOUIHOE NpeBpalleHue?

27. YKaXnTe CTPYKTYpPHBIN MPU3HAK CTAJIH, OEIOro YyryHa, Ceporo 4yryHa.

Tema 8. Kuaaccupukanusi, MapKMpOBKa W NpPHMEHEHHE JKeJIe30yIJIepOoAnCThIX
CILJIABOB.

ITo kakuM mpHU3HAKAM KJIacCU(PUIUPYIOT Cepble YYT'YHBI.
MapkupoBKa U IPUMEHEHHE CEPOTo (JUTEHHOIr0) UyryHa.
MapkupoBKa 1 IPUMEHEHNE BBICOKOIIPOYHOI'O YyT'yHa.
MapkupoBKa U IPUMEHEHNE KOBKOI'O UyT'yHa.
Kakoii yyryH Ha3piBatoT aHTUGPUKIIMOHHBIM? KakoBsl ero cBoiicta?
6. Kakoit yyryH wHa3pBaloT orOeieHHbIM? KakoBbl ycioBus (HOpMHpPOBAHHS €ro
CTPYKTYpHbI?
7. BnusHue yriepojia ¥ MOCTOSHHBIX IPUMECEN Ha CBOMCTBA CTaNH.
8. Ilo xkakuM npu3HaKaM KIacCUPUIHUPYIOT CTAIU?
9. MapkupoBKa U IPUMEHEHHUE YTIEPOTUCTOM CTaN OOBIKHOBEHHOTO KAa4ecTBa.
10. MapkupoBka 1 IpUMEHEHHE KayeCTBEHHONW KOHCTPYKLIMOHHON yIJIepOAMCTON CTalu.
11. MapkupoBKa 1 TpUMEHEHNE UHCTPYMEHTAIbHON YIJIEPOIUCTOM CTaIH.
12. MapkupoBka 1 IpUMEHEHHE CTalu JUIsl (PACOHHOTO JIUTHS.
13. MapkupoBka 1 MpUMEHEHNE aBTOMAaTHON CTaJIH.
14. Pacumdpyiite u naiiTe XapakTepucTUKY ciiaBy ciaeayromux Mapok: Ct Ok, Ct 3cn, Ct
Sme, 10k, 35, 55, 80, 25J1, A12, A20, V7A, Y12, CY 10, CU25, CY 30, B4 40, BY 60, K4
35-12, KY 60-3.

agrwbdE

Tema 9. ®opMupoBaHNe HEPABHOBECHBIX CTPYKTYP

1. Kak mpoucxonuT npeBpalieHus nepinTa B ayCTeHUT?

2. Uto Takoe (a3oBas mepeKpUCTAIITH3AIHS?

3. Uto Takoe HacneACcTBeHHOE 3epHO? JlelicTBUTENBHOE 3epHO?

4. Kak BIusieT poCT 3€pHa Ha CBOMCTBA cTalIn?

5. Uro coboil mpencTaBiaseT auarpaMMa M30TEPMHUUYECKOrO pachazia MepeoxJiaxIeHHOro
aycteHuta? Kakyro 3aBUCUMOCTb OHA IMOKa3bIBACT?

6. Kakoif ayCTeHUT Ha3bIBAIOT MEPEOXIIAKICHHBIM?

7. Kak MeHsieTcsi yCTOWMYMBOCTH IEPEOXJKICHHOTO AayCTCHHWTAa TpPU TOHIKEHHUU
TeMIIepaTyphbl peBpaIleHus?

8. OT 4Yero 3aBHCHUT XapakTep CTPYKTYpPBHl TPH HW30TEPMHUECKOM TIPEBpPAIICHUU
MEePEOXJIaXIEHHOTO ayCTeHUTa?

9. HazoBuTe TemmeparypHbie 001aCTH MPEBPAIICHHUS TIEPEOXIIAKICHHOTO ayCTEHUTA.

10.Ilpu xakom mpeBpaieHuu ecTb U Auddys3us sxenesa, u nup¢ysus yriepoaa?

11. TIpu kaxom mpeBpalleHuH MMoJaBIeHa ToJIbKo quddy3us sxeneza?

12.17lpu xakoMm mpeBpamieHMH monaBieHa Muddy3us xenesa u yriepoma? Kakoe
npeBpalieHuil sBisieTcs 6e31udPpy3noHHBIM?

13. KakoB MexaHU3M NEPIUTHOTO TIPEBPAIICHUS?



14.Yto mnpencramisier coboi mpoaykThl AU Y3MOHHOTO MPEBpAIICHUS ayCTCHHTAa B
yraepoaucToil cranu? YTo Takoe MEXIUIACTUHOYHOE pacCTOssHHUE?

15. Yo 061iero UMeIOT CTPYKTYPhI MEPIUT, COPOUT U TPOOCTUT? UTO UX OTIMYAET APYT OT
apyra?

16. KakoB MexaH13M U 0COOEHHOCTH MapTEHCUTHOTO MpeBpaIleHus1?

17.Yr1o mpencraBusieT coboi MpoaykThl 0e3auy3nOHHOTO TPEBpAICHHUS ayCTCHUTA B
YIJIEPOIUCTOM cTanu?

18.Yro mpexacrapinseT co00i MAPTEHCHUT B YIIIEPOIUCTON CTATH?

19.Yto Ha3BIBAIOT KPUTHUECKON CKOPOCTHIO 3aKAJIKU?

20. Kak coneprkanue yriepo/a BIUsIeT Ha CBOMCTBA CTAIH MTPU 3aKaJIKe Ha MAPTEHCHUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22.Kakoe 13 npeBpalieHuil Ha3bIBaIOT IPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHUTHOTO MPEeBpaICHUs?

24.Kakue cTpyKTypsl 00pa3yroTcs pu OEHHUTHOM MpeBpaiieHun? Yem oHu pa3inuyaroTcs?
KaxoBbI ux cBoiicta?

25. Kak sierupyromiye 3J1eMEHTHI BIUSIOT HAa YCTOMUMBOCTD MEPEOXIIAKICHHOTO ayCTeHUTA?

26.4Yto coboii mpeICTaBIsIOT TEPMOKMHETHUECKHUE JHarpaMMBbl.

27.Kak MOYKHO UCTIOJIB30BaTh TMArpaMMBbI pacraja MepeoxIakKICHHOTO ayCTeHUTAa?

Tema 10. OcHOBBI TepMHUYECKOil 00padOTKH

1. JlaTb XapaKTepUCTUKY KPUTUYECKUX TOUEK CTAJIH.

2. JlaTb omnpenenenue NOHATUSA TepMUUEcKas 00paboTKa. YKa3arh ee poJb.

3. Pacckazate 0 knmaccudukanum M BUAAX TepMUYecKoi oOpaborku. I[IpuBectn
OO0I1yI0 XapaKTePUCTUKY TEXHOJIOTHYECKHUX MPOLIECCOB TEPMUUECKOM 00pabOTKH cTalu.

4. OOBSICHUTD, IO KAKOMY MPU3HAKY OTXKUT nojpasaensercs Ha okur [ u Il poza.

S. Hatp knaccudukamnuio BuaoB omkura I pona. OObSICHUTH 1i€b, Ha3HAYEHUE U
PEKHUMBI KQXI0TO BUAA.

6. Hate knaccuduxanuio BunoB omkura Il poga. OObACHUTH 11€Nb, HA3HAYCHUE U
PEXKHUMBI KQXI0TO BUAA.

7. Jlatb onpeneneHue TepMUyYecKoil oOpabOTKH, Ha3biBaeMol 3akanka. OObsICHUTD
BBIOOp TeMIepaTypbl HarpeBa Mo/l 3aKaJIKy JUIsl pa3HbIX TPYIII CTaJeH.

8. OOBSICHUTD, KaK BBIOMPACTCS OXJIAXKAAIOIIAs Cpesla IPU OCYLIECTBICHNHN 3aKaJIKHU.

9. Jlatb omnpezneneHue KPUTHYECKOH CKOPOCTH 3aKalKH, 3aKalMBa€MOCTH M
IIPOKAJIMBAEMOCTH.

10. [TpuBecTH XapakTEpUCTUKY BBICOKOTEMIIEPATYpPHOM M HHU3KOTEMIIEpaTypHOU

TEPMOMEXAHUYECKOW 00paboTKH. YKazaTh MPEUMYIIECTBA W HEJOCTAaTKH KaXKIOTO BHIA U
o0nacTu MpUMEHEHHS.

11. Jath 0OIIyl0 XapaKTepUCTHKY MPOIECCOB XUMHUKO-TEPMUYECKOH 00pabOTKH:
[IEMEHTAIIH, A30TUPOBAHMS U HUTPOLIEMEHTALIMH.
12. OOBSICHUTH Ha3HAYEHHSI U CYIIHOCTh TU((Y3MOHHOTO HACBILIECHHUS.

Tema 11. Knaccupukanus, MapKupoOBKa, CBOMCTBA U IPUMEHEHHE JIeTMPOBAHHBIX CTaJIeil

1. Jlatp ompezeneHne MOHATHSM JISTUPOBAHHAS CTAJIb, JIETUPYIOITUH JIEMEHT.

2. Knaccuduxarus nerupoBaHHBIX CTale M0 XUMHUUYECKOMY COCTaBy, N0 HA3HAYEHHUIO,
0 Ka4eCTRY.

3.  Kak pacnpenenstorcs JeTUpYONIUe YIEMEHTHI B CTANIIX ?

4.  Kak nerupyromme 3JeMEeHThI BIUSIOT Ha TOTUMOp(hU3M xkeme3a?

5. Kak unerupyroomue »3J€MEHTHl BIUAIOT HAa YCTOMYMBOCTh IEPEOXJIAXKIEHHOTO
AyCTCHHTA.

6. Kunaccupukanus JerupoBaHHBIX CTallell MO CTPYKType B PaBHOBECHOM COCTOSIHHU
(OTOXOKEHHOM COCTOSTHUH).



7. Knaccugukanus 1erupoBaHHbIX CTaleil 10 CTPYKTYpe B HEPAaBHOBECHOM COCTOSIHUU
(HOpMaJIM30BaHHOM COCTOSIHUM).

8. Kak B MapkupoBKe JIETUPOBaHHBIX CTalel YKa3bIBaeTCs: COIEp/KaHHE YIIepoaa, BUJ
JICTUPYIOIIETO 3JIEMEHTAa U €ro COJIepXKaHHe, KayecTBO. YMETh paciupoBaTh MapKy CTajH,
yKa3aB: COJAEp)KaHUE yIJepoja; BHJ JICTUPYIOIIEIO 3JEMEHTa U €ro CoJAepXkKaHUE;
KJIaccU(UKAIUIO TI0 Ka4eCTBY; Ha3HAuUCHHE, 00JIaCTh MPUMEHEHUS, TPUMEPHbIE CBOMCTBA.

9. B yeM 0coOOEHHOCTH MUKPOJIETUPOBAHMSI CTaIIH.

10. IlpuHUMIBI IETUPOBAHUS KOHCTPYKIIMOHHBIX CTaJCH.

11. OcHoBHBIE TpyNIIBI KOHCTPYKLIMOHHBIX CTaJIEH.

12. Ponb yraepona, IpUHLIMIIBI JIETHPOBAHUS U MAPKUPOBKA CTPOUTEIIBHBIX CTAJICH.

13. Kakue MalIMHOCTPOMUTENIbHBIE CTadM HA3bIBAIOT YIAy4IIAeMbIMH M HOYeMy?
3aKOHOMEPHOCTH MX JIETUPOBAaHUS M TepMUyeckod oOpaboTku. IlpuBeaure mpumepsl Mapok
CTaJu.

14. Cranu ansg neMeHTaluuy, HUITPOLIEMEHTALlUU U a30TUPOBAHUS.

15. KakoBa posib yriepoja M JITUPYIOLIMX 3JIEMEHTOB B HIAPUKONOAIIMITHUKOBBIX
ctayiax? OcobGeHHOCTH TpeOOBaHUN K ATHM CTalsIM U MX TepMmuueckas oOpabotka. IIpuBectu
PUMEpPbI MapOK CTaseil.

16. KakoBa posb yriepoja u JETUPYIONIUX JIEMEHTOB B PECCOPHO-TIPYKUHHBIX CTaJSIX?
OcobeHHOCTH TpeOOBaHUM K 3TUM CTAsAM M UX TepMHuueckas oOpaboTka. [IpuBectu mpumepsl
MapoK CTaJIEH.

17. OOBsACHUTH OCHOBHBIE IPUHLIUIIBI CO3/IaHHSI BHICOKOIIPOUHBIX CTasIei

18. Cranm ¥ cruIaBbl U PEXYIMX HHCTPYMEHTOB.

19. bBsicTpopexyiye cTaiu.

20. ITammoBsie CTAJH.

21. BaukoBble cTamy.

22. Cranu Juis MepUTEIILHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBka, cBOlicTBa U NPUMeHEHHE CIUIABOB I[BETHBIX METAJJIOB.
Hemeranimmyeckue MaTepuabl

1. OcHoBHBIE CIUTaBbI HA OCHOBE Meiu (OpOH3bI U JTATYHM ), UX MAPKUPOBKA U IPUMEHEHHE.

2. OcCHOBHBIE CIUIaBBI HAa OCHOBE aliOMHUHHA (nedopMHUpyeMble, TEPMHUECKU
HEYIPOUYHsEMbIE U YIPOUHsEMbIE), UX MApPKUPOBKA U IPUMEHEHHE.

3. CaoiicTBa M MPUMEHEHHE CIIABOB HA OCHOBE THTAHA.

4. Kaxue craBbl Ha3piBatoT 0ab0uTamMu? KakoBel mpuHUIMOBI UX co3naHus. [Ipusenute
IPUMEpHI TAKUX CILIaBOB.

5. Kaxue MaTepuaiibl Ha3bIBalOT MOPOILIKOBBIE MaTepuanbl? Kak ux nmomyuator ?

6. Kiaccudukanms, cBOHCTBa M MPUMEHEHNE KOMITO3UIIMOHHBIX MaTEPHAJIOB.

7. Knaccudukanus, cBoiicTBa M MpUMEHEHHE OCHOBHBIX TPYII HEMETAJUIMYECKHX
MaTepHaJIoB.

6.2 BHeayauTopHasi caMOCTOSITeJIbHAsE padoTa oOyJaroIINXCsl OCYIIECTBIISIETCS B BUJIC
W3YYEHHUS JIUTEPATYPhl MO COOTBETCTBYIOLIEMY pa3fely ¢ MpopadOTKOW MaTrepuaia Mo TeMam
JUCIHUITIINHBI



IIpunoxenne 2

OueHovHbIe CpeaCcTBA /JIsl MPOBeeHUsI MPOMEKYTOUHOM aTTeCTALNU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyembie pe3ynbTaThl 00yUdeHUS

OneHouHbIE CpeCTBA

IIK-12 — cnnoco0HOCTH 0CYLIECTBIATH BHIOOP MATEPHAJIOB ISl M3/1e/IHil PA3JIMYHOI0 HA3HAYEHHUS C YYETOM IKCILIYATALMOHHBIX TPEOOBAHUIH U OXPaHbI
OKPY:KaolIeH cpeabl

3HaTh

— OCHOBHBIC OIpCACIICHUA u IIOHATHUA
MaTCpHraAJIOBCACHUSA,
— OCHOBHBIC MCETO/bI PICCJIGI[OBaHI/Iﬁ,

HCIIONIE3YEMBIX B MaTePUAIOBEICHNH;
— CYIIHOCTh M 3aKOHOMEPHOCTH MPOIIECCOB
MpU KpUCTAUTM3AIMH, TedopMaliuu, Harpene
neOpMUPOBAHHBIX METAIOB;

— CYIIHOCTh U 3aKOHOMEpPHOCTU (Da30BBIX H
CTPYKTYPHBIX IPEBPAIlCHU B CIIAaBax IpH
TEPMHUECKOM, TEPMO-MEXaHHUYECKOM u
XUMHKO-TCPMHUICCKOM BOS)I@I)IICTBI/ISIX;

— BIIMSHUE CTPYKTYPHBIX XapakKTEpPUCTUK HaA
CBOICTBa MaTepHAIOB U UX HU3MEHEHHS IOJ
BIIMSIHUEM YCJIOBHM TTPOU3BOICTBA, 00PaOOTKH
U DKCIUTyaTalluu;

— OCHOBHBIC THUNBI KOHCTPYKIIMOHHBIX H
HHCTPYMCHTAJIbHBIX MaTCpUaioB JJIA I/IS,ZIGJ'II/Iﬁ
Pa3IM4IHOTO Ha3HAYCHUS c y4eTOM
AKCIUTYaTal[MOHHBIX TpPeOOBAaHUM U OXpaHBbI
OKPYXKArOIIeH Cpebl

Ilepeyenb TeOpeTHYECKMX BONMPOCOB K 3a4eTy (4 cemecTp):

1.

Nookrwn

©

10.

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

CtpykTypa U cBoiicTBa MarepuanoB. AMOp(HOE M KPUCTANIMYECKOE COCTOSHUE
Marepuana.

MeTtoabl u3y4eHus: CTPYKTYpbl MaTEPUAIIOB.

Kpucrannuueckas pemerka. OCHOBHbBIE TUIIBI PELIETOK METAJJIOB.

[Tonmumopdusm. [TonumopdHbie TpeBpareHus.

JedheKThl KpUCTATITUYECKOTO CTPOCHUSI.

AHn3orponus.

OHepreTuyeckue YycIOBUS KpUCTAIM3aluU. BiusHuE CKOpPOCTH OXJaXKICHUS Ha
KPUCTAJUTM3ALHUIO.

Mexanu3m kpucraimzanuu. [lapaMeTpsl KprcTaNIM3alky.

I'omorenHoe (caMOTIPOU3BOIHHOER) oOpa3oBaHHE  IIEHTPOB  KPHCTaJUIA3AIHH.
Kputnueckunii 3apoppii.

['ereporeHHoe (HecaMOMpPOM3BOJNbHOE) 00Opa3oBaHWE IEHTPOB  KPUCTAILTU3AIIUU.
MonudunupoBanue.

JennpurHas KpucTajuId3aus.

Kpucrannmaeckue 30Hb1 ciuTKa. Y caaka.

Bungel nukBanuu.

Buner nedopmariuu. MexanusMm racTuyeckou neopmanuu.

Haxnen npu mimactuyeckoit geopmariiu. Poib 1uciokanuii B ynpouHeHUH.
Pazpyiienue Metaninos.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

17.
18.
19.
20.

21.

22.
23.
24,
25.

26.
217.
28.

MexaHuueckue CBOMCTBA METAIOB. KOHCTpYKTUBHAS TPOYHOCTb.

MexaHnuyeckue XapakTEpUCTUKH, ONPEACIIIEMbIE IIPU UCIIBITAHUN HA PACTSKCHUE.
TBepAOCTh U CLIOCOOBI €€ ONpPEeIeTICHHS.

MexaHnuecKkue XapakTEpUCTUKH, OINpEAeIsieMble IPH IUHAMMYECKHUX MCIIBITAHUAX
(ynapHas BA3KOCTb, TEMIIEpATypa XJIaAHOIOMKOCTH).

OcCHOBHBIE TIOHATHUS TEOPUH CIUIABOB: KOMIIOHEHT, CIUIaB, cucTeMa, (aza. IIpaBmwio da3
(mpaBuito ['m66ca).

Tumns! TBepAbIX (a3 B METAIIMUECKUX CUCTEMAX.

[TpaBuiio peruara (IIpaBUIIO OTPE3KOB).

OcHoBHbIE TUIIBI ABOWHBIX AuarpaMm. GopMUPOBaHUE CTPYKTYPhI JBOMHBIX CILIABOB.
OBTeKTHUYECKOoe MpeBpaileHue. [lepuTexkTuueckoe mpeBpalleHue. IBTEKTOMAHOE
IIPEBpALICHUE.

XapakTepHucTHKa ¥ BHJ 1OJIHOM (hazoBoii auarpammel Fe — C.

XapakTepucTUKa KOMIIOHEHTOB U (a3 cuctemsl Fe — C.

[IpeBparenus 1 GpopMUpOBaHUE CTPYKTYPHI B CTANISIX (O€NbIX Yyr'yHaX, CEphIX UyTyHax) B
PaBHOBECHOM COCTOSIHMM

Ilepeyenb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (5 cemecTp):

w

o u

CBs13b MEXly CTPYKTYPOU U CBOMCTBAMM CEPBIX UyT'YHOB.

Knaccudukanus, MapkupoBKa M  NPUMEHEHHE CEphIX UYYTyHOB  (JIMTEHHBIH,
BBICOKOTIPOYHBIN, KOBKUH, OTOETICHHBIH, aHTU(PUKIIMOHHBIH).

Bnnsnue yriieposa v MOCTOSIHHBIX TPUMECEN HA CBOMCTBA CTaJIH.

Knaccugukarus, MapkupoBKa M NPUMEHEHHUE YTIEPOAMCTHIX cTaseil (OOBIKHOBEHHOTO
KauecTBa, KAUeCTBEHHON KOHCTPYKIIMOHHOW, MHCTPYMEHTAJIBHON ).

IIpeBpaiieHus npu Harpese CTaiu.

Pocrt 3epHa aycreHuTa npu Harpese.

N3orepMuueckuii pacnajn NepeoxiakJIeHHOrO ayCTeHHuTa. M3orepmudeckue nuarpamMmel
pacnaja nepeoxJIaKIC€HHOTO ayCTCHUTA.

IIpeBpalieHus IpU HENPEPHIBHOM OXJIAXACHUM CTanu. TepMOKMHETHYECKUE AUArPaMMBbL
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

10.
11.

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

pacrnajia IepeoxyakIEHHOTO0 ayCTEHUTA.
Bnusinue serupyrommx — 3JI€MEHTOB
NIEPEOXJIAXKIECHHOTO ayCTEHUTA.
[IpeBpartrenus npu Harpese (IIPH OTITYCKE) 3aKAJICHHOM CTaJH.

Knaccugukarus, MapkiupoBKa U IPUMEHEHNE KOHCTPYKIIMOHHBIX JISTHPOBAHHBIX CTallei
(cTpoutenbHas, MANIMHOCTPOMUTENbHAs JJs XOJIOJAHOM IITaMIIOBKH, yIydllaemas,
pPECCOPHO-TIPYKMHHASA, [MAPUKOMOAIINITHUKOBAsA, cTanu s 3akanku TBY, cramm mis
XTO).

OcHOBHBIC TIOHATHS U KIaccu(PHUKAIUsS TePMUISCKOM 00pabOTKH.

OTxur cranu.

3akaJika CTajiH.

Otnyck cranu. CrapeHue.

XuMHKO-TepMUYecKas o0padoTKa.

Tepmo-mexaHnueckas 00paboTKa CTaH.

CnnaBbl Ha OCHOBE Meiu (OpOH3BI, JTATYHH).

CruiaBbl Ha OCHOBE AJIFOMUHUA.

CrutaBbl Ha OCHOBE THTaHa. baGOUTHL.

[TopomikoBbie, KOMIIO3UIIMOHHBIE, aMOP(HBIE MaTEPUAITHI.

CBolicTBa U IPUMEHEHUE OCHOBHBIX TPYIIIT HEMETAJUIMUECKUX MaTepHaoB.

HAa YCTOMYMBOCT, M KHHETHKY pacrapa

VYmets

— aHaIM3MPOBATH JIaHHBIE O CTPYKType H
CBOWCTBAX, TEXHOJOTHYECKHX  IpoIeccax
POM3BOJICTBA, OOPAaOOTKH M MOAU(UKAIUH
MaTEepHaJiOB W TOKPBITHIA MPHUMEHUTEIHHO K
PELIEHHIO ITOCTABJICHHBIX 33/1a4;
— rmpuoOperatb  3HaHUS B
MaTepHaloBEICHHUS;

— TPHUMEHSATh MaTepPHAJIOBEIUECKUE 3HAHUS B
podeCCHOHATBHON JIeSTeTbHOCTH;

obnactu

IIpuMepHBbIe MpaKTHYeCKHE 3aJaHus /14 3a4eTa (4 ceMecTp):

1.

2.

3.

KakoBbl pazMepbl CTPYKTYpPHBIX 3J€MEHTOB, KOTOPbIE MOKHO YBHUJAETH (pa3peliuTh) C
MOMOIIBIO ONTUYECKOTO (CBETOBOro) MHUKpockomna? Kak BeIOpaTh MOJI€3HOE YBEIUYEHUE
Mukpockorna? KakoBa OCHOBHasi OCOOEHHOCTb MPHUTOTOBIEHUS OO0bEKTa  JUId
MHUKPOCKOIIUYECKOTO HCCIIEN0BAHUA?

OOBsICHUTD, 3a4ueM HEOOXOAMMO HCCIEN0BaTh MakpoCTpyKTypy? Kakumu Meromamu 310
MOYKHO czien1aTh? YTO MOXKET CIIy>KUTh 00bEKTOM MakpoaHaynza?

Kaxum METOJJOM MOXHO YCTAHOBHUTH THII KpHCTﬂJ’IJ’IH‘—ICCKOﬁ pEemCTKN METalllla U €€
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

UCIIOJIB30BaTh MX Ha MEXIUCHUILIMHAPHOM
YpOBHE

~

10.

11.

12.

13.

14.

15.

16.

napametrpsl? Kakue Tumbl pemeTok Berpeyarores y MetauioB? IloueMy OHU Ha3bIBatOTCS
MJIOTHOYAaKOBaHHBIMU ?

[TpuBenuTe NpuMep BAUSHUS TUIA CBSA3H (TUIIA KPUCTAJUIMUECKOM PEIETKH) Ha CBOMCTBA
MaTepuana.

[Touemy cBoicTBa KPUCTAIUIMUECKOIO MaTepHala, U3MEPEHHbIE B Pa3HbIX HAIIPABIICHUSX,
MOTYT OTJIMYaThcsI? B Kakux marepuanax 3To sBJI€HUE HE HAOII0gaeTcsa U mouemy?
[Touemy mpu XOJTOMHOM IIACTUYECKOU AepopManuu (IITAMIIOBKE WM BBITSKKE) MOTYT
00pa3oBaThCsl PECTOHBI 110 KPOMKE (Kparo) u3aenus?

OOBSICHUTD, YEM Pa3IHYAIOTCS O-XKEIe30, Y-XKEeNe30 U O-kKene3o?

[Touemy mpu XOJOAHON IUTACTHYECKOW aAedopMamuy BO3pACTAIOT MPOYHOCTHBIC
xapaktepuctuku? Kak 3To sBieHue Has3bpiBaeTcsi? B Kakux ciydasx 3TO SIBJICHHE
HE)KeJaTeNIbHO?
Yro 03Ha4YaOT TEPMUHBI J1e(OpMALIMOHHOE YIPOYHEHUE, 3€PHOTPAHUYHOE YIIPOUHEHHE,
JUCTIIEPCUOHHOE YIIPOYHEHHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?

[Toscauth rpaduuecku (QU3MUECKUIl CMBICT TOHATHS «pPaBHOBECHAs TeMIleparypa
KpUCTaJIIM3anuy (1asienns)». Kakoe ycioBre He00X0JUMO BBIIOIHUT, YTOOBI HaYaICs
IIPOLIECC KPUCTAIUIU3ALMH?
OOBSICHUTD, B Y€M OTJIMYHME KPUBBIX OXJIAXKIACHUS KPUCTALIUYECKUX U aMOP(PHBIX Ten?
MOXHO JI1 TOTY4YUTh aMOP(HBIN MeTalu1 (MeTaNIn4ecKoe CTEKIO0)?
[ToueMy 3epHa 3aKpUCTAJUIM30BABIIETOCS METAIMYECKOIO0 MaTepuana He MMEIOT
reoOMETPUUYECKH NMPaBUIbHON (HOpMBI?
Kakyro nenp npecienyioT npu BBEACHUU B pacijiaB (KUAKUN MeTau1) MoIu(UKaTopoB?
[TpuBecTH npuMeps! AEHCTBHUS MOIU(UKATOPOB.
OOBsICHUTD, B KaKOI OTJIMBKE 3€pHO 3aKpUCTAJIM30BABIIErocs MeTaia Oyaer Oojbliie:
IPU PA3TUBKE )KUKOTO METAJUIA B MECYaHYIO (JOPMY MU B METAJTMYECKYIO?

OOBSICHUTD, K YEMY MOXKET NMPUBECTH MEPETPEB paciljiaBa MpeJl pa3aIuBKOM ero B GopMbl
(M3710KHULIBI)?

OOBSICHUTD, 3aUu€M MPOBOISAT OINEPALMIO OJICTYKUBAHUS MTPH MOTy4eHUH OTIMBOK? Kak
€€ OCYIIECTBUTh
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

17.

18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

29.

OOBsACHUTD, IPH KaKOH AedhopMaIiii MOXKXHO HEOOPAaTUMO U3MEHUTH (HOpMy, pa3Mepsl U
CBOICTBa MaTepuaya — ypyroi Win miacTU4ecKon?

OOBSACHUTD NMOHATHE TEOpPETHYECKas MPOYHOCTh KpucTamia. Kak oHa m3MeHseTcs mpH
M3MEHEHUH TUIOTHOCTHU JAUCIOKAIHiA?

OOBSACHUTH, YTO MPOUCXOAUT TpU (OPMHUPOBAHUU TEKCTYPHl B Je(OPMHPOBAHHOM
Marepuaie?

3ayem TpeOyeTcss BOCCTAHABIMBATH IUIACTHYHOCTH XOJIOAHOE(OPMHUPOBAHHOTO JIUCTA
(kaTMOpOBaHHOW 3aroTOBKH, BOJOUYEHOH MpoBoJiokn)? Kakoit oOpabOTKONW 3TO MOXKHO
caenaTh?

OObsICHUTb, Kakoe CBOMCTBO MaTepuaja XapaKTepusyeT TBepaocTh. Ha uem
OCHOBBIBAIOTCSI METOIbI U3MEpEHUs TBepaocTU? B uem ux otnuuue?

Kaxk nmpoBoJAT ucnibITaHue Ha yIapHYHO BA3KOCTh? KakoBa ero 1enb?

C Kaxoil L1eIbI0 IPOBOJAT YCTAJIOCTHBIE UCIIBITAHUS?

Ha mnpumepe IBYXKOMIIOHEHTHOW CHCTEMBlI MOKa3aTh, KaKyl HH()OPMAILUIO MOXKHO
MOJIYYUTh, MOJIB3YSICh MPABUIIOM pblyara (IpaBUIOM OTPE3KOB).

CxemMaTu4yHO U300pa3uTh TUarpaMMmy ABOHHOW CHCTEMBI C OTCYTCTBUEM PACTBOPUMOCTH
(c TOJIHOM pacTBOPUMOCTHIO, C OTPAHUYEHHOW pPACTBOPUMOCTHIO) KOMIIOHEHTOB B
TBEPJAOM COCTOSIHMM, JaTh XapaKTePUCTHKy TOYEK, JIMHUK JauarpamMmsel, ¢a3 u
0e3BapUaHTHBIX IPEBPAILCHUN CUCTEMBI.

Paccuutarh OTHOCHTEIBHOE KOJMYECTBO CTPYKTYPHBIX COCTABJISIOLIMX CIUIaBa IPH
KOMHATHOW TeMIEepaTtype U CXEMAaTUYHO H300pa3uTh CTPYKTYpYy CIUIaBa JIBOMHOM
CHCTEMBI C OTCYTCTBUEM PacTBOPUMOCTH (C MOJIHOM PacTBOPUMOCTBIO, C OrpaHMYEHHOMN
PacTBOPUMOCTBI0) KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

Onumute obpazoBanue eaedypura. B kakux criaBax oH o0Opa3yeTcsi, KaKOBBI YCIOBUS
ero obOpazoBanusa? Kaxoit neaeOyput Ha3bpIBalOT MpeBpaiieHHbIM? CXeMaTHYHO
U300pa3uTh CTPYKTYPY JieAeOypuTa Mpu KOMHATHON TeMIlepaType.

Onummre oOpa3oBanue nepauta. KakoBsl yciaoBust 00pa3oBaHus U XapaKTEPUCTHKU 3TON
CTPYKTYpbI? CXeMaTUYHO U300pa3uTh CTPYKTYPY MepinTa NP KOMHATHOW TeMIIepaType.
KaxoBbI pa3HOBHAHOCTH 3TOM CTPYKTYPHI?

M300pa3uTh auarpaMMy COCTOSIHUS jKeJIe30 — KapOuj skenesa, ykazarh ¢a3bl BO BCeX
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

30.

00JacTsAX auarpaMMbl, pacCMOTPETh NpeBpalleHust B ciiaBe, coxepsxkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,79 % C. Kak Takoii cruiaB Ha3zwiBaeTcsi? Paccuurarh
OTHOCHUTEJIbHOE KOJMYECTBO CTPYKTYPHBIX COCTABISIOIIUX B 3TOM CIUIABE U CXEMATUYHO
M300pa3uTh €ro CTPYKTYpy MPH KOMHATHOM TeMIieparype.

OOBSICHUTB, YeM JHarpaMMa Jejie30 — rpadHuT OTIIMYAeTCsl OT JUarpaMMbl JKEJe30 —
neMeHTHT. M300pa3uth CXEMaTUYHO CTPYKTYphl CEpbIX YYryHOB C  pa3HOM
METaJUINYECKON OCHOBOW ((peppuTHOH, (heppUTHO-TIEPIUTHON, MEPIUTHON) U C Pa3HOH
dbopMoil rpaduUTOBBIX BKIIOYEHHH (IUIAaCTUHYATOM, MMApOBUAHON). OOBICHHUTH, Kak
MIPOUCXOUT MpoIriece rpadUTU3aUU U GOPMUPOBAHUS CTPYKTYPHI B ITUX CIUIaBaXx.

IIpuMepHBbIe NIPaKTHYECKHe 3aJaHus AJI dK3amMeHa (5 cemecTp):

1.

N300pa3uTh NOJIHYIO0 AUarpaMMy COCTOSIHUS XKEJIe30 — YIIIepos, yKa3aTh (a3sl BO BCEX
00J1acTSX AMarpaMMbl, PaCCMOTPETh NPEBPALIEHUS B CIJIABE CUCTEMBI )KeJIe30 — KapOous
xkenesa, conepxamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii criaB
HazbIBaeTcs? PaccunTarh OTHOCUTENIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBISIOLIUX B
9TOM CIUIaBE U CXEMATUYHO M300pa3UTh €ro CTPYKTYpPY NPU KOMHATHOM TeMIiepaType.
N300pa3uTh MOJHYIO AMAarpaMMy COCTOSIHUS JKeJIe30 — YIJIepo/ia, yKazaTh (a3bl BO BCeX
o0JacTsX IuarpaMMbl, pacCCMOTPETh IIPEBPAIIECHUS B CIUIABE CUCTEMBI KeJle30 — rpadur,
cogepxamem 2,5 % C, c pa3HOH MeTaJulnyeckoi OCHOBOM  ((peppuTHOM,
(beppuTHO-NIEPINTHONW, MEPIAUTHONH) W C pa3HOW (OpMOINl TpadUTOBBIX BKIIOUYEHHM
(mmactuH4aToi, mapouaHON). Kak Takoil craB HazpiBaeTcsi? CXxeMaTUYHO W300pa3uTh
€ro CTpYKTYpy IIpH KOMHATHO TeMIieparype.

Pacmmm¢poBaTth Mapku cTanM, yka3aB COJEp)KaHHE YIJepoja, BUA M COIEp)KaHue
JIETUPYIOIIUX 3JIEMEHTOB, Ka4eCTBO, HA3HAYEHHUE U IPUMEPHBIE CBOICTBA.
PacmmgpoBath Mapky ceporo (JUTEHHOro, BBICOKOIMPOYHOT0, KOBKOI'0) YyT'yHa, yKa3aB
€ro CTPYKTYPY U YCIIOBHS MOTYUESHUS

HazoBute kpuTHYeckHe TOYKM CTalM W MX oOo3HadeHue. Kak oHu onpenenstorcs?
VYkazarb ux nojuoxxenue Ha guarpamme Fe-C.

Kaxoii aycTeHUT 1 NoYeMy Ha3bIBalOT NepeoxJiaxaeHHbIM? Kak onpeienTh CTeENeHb ero
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~

10.

11.
12.

13.
14.

15.

16.

17.

MIepEOXJIAXKACHUS?

[Touemy B 3aKaJieHHOM CTaju BCErJla MPUCYTCTBYET OCTATOYHBIN ayCTECHUT?

Kak MOXHO wuCHOIB30BaTh Ha NPAKTUKE H30TEPMUYECKHE JAMarpaMMbl pacraja
MEePEOXJIAKACHHOTO ayCTeHUTa?

Kax u3meHnsTcs cBolcTBa CTaau MPU YBEIMUEHUU CKOPOCTH OXJIAXJEHUS B IEPIUTHOM
uHTepBase? OOBbSICHUTH, ToueMy?

BriOpatp Hanbosnee TUCTIEPCHYIO CTPYKTYPHYIO COCTaBIISIONIYIO, (POPMUPYIOLIYIOCS TIPU
G y3nOHHOM paciiajie MepeoxIaKICHHOIO ayCTeHUTA.

UYro obuiero ¥ B 4eM OTJIMYUS B CTPYKTYypax MEpIUT, COPOUT U TPOOCTUT?

OOBACHUTD, TOYEMY MAPTEHCUT UMEET BBICOKYIO TBEPAOCTh. 3aUeM CTallb CO CTPYKTYpPOi
MapTEHCUTA HaJ/l0 MOABEPraTh OTIYCKY?

OOBACHUTD, B KaKOH cTaiu OyAET BBILIE TBEPAOCTH MpH 3akaike: B ctanu 45 niun 30XI'C?
OOBbsACHUTH, y KakoW cTasi OyAeT OoJble MPOKAIUBAEMOCTb — YIJIIEPOAMCTON WU
JIETUPOBaHHOM? 3aueM He0OXO0JMMO 3HATh IPOKAINBAEMOCTh CTaIH?

Kak BbBIOpaTh CKOpPOCTh OXJ@XIEHUS NPU 3aKaJKe ISl MOJTYYEHHs] MapTEeHCUTHOMN
CTPYKTYpBI I10 BCEMY CEUEHHUIO U3/1ETH?

JInst KaKkoi cTanu — JO3BTETOMHOMN WA 3a3BTEKTOUTHON — HY’KHO MPUMEHSTH HETIOJIHYIO
3akanky? [losicauts, ucnons3ys nuarpamMmmy Fe-C.

CpaBHuTe cBOICTBa CTanu ¢ OEHHUTHOM CTPYKTYpOHl U MapTEHCUTHOH CTPYKTYpOH, ¢

OEeMHUTHOIN U TPOOCTUTHOM CTPYKTYpOi. OOBSICHUTE pa3IuyHsl.

18.
19.

20.

21.
22.

[ToueMy npu oTIyCcKe 3aKaJI€HHOW CTaJIM BHIOMPAIOT pa3InyHbIE TEMIIEpATyphl HarpeBa’?
Kakas cranp nocne ynyunienus: OyJeT UMeTh 00jiee BHICOKYIO TBEPJIOCTh: CTalb 45 Wiu
cranb 30XI'C, ecnmn oTIyCK MPOBOIMIIN IIPU OJHOW U TOH K€ TeMIieparype?

[ToueMy pexyuil MHCTpYMEHT U3 YTJIEPOAUCTON CTalU MOJBEPTral0T HU3KOMY OTITyCKa.
Kakas Oyzer cTpykTypa u CBOMCTBAa TAKOTO MHCTpyMEHTa?

B 1eM ocHOBHasi 0COOEHHOCTh M IPEUMYIIIECTBA TEPMOMEXAHNUECKOM 00paboTKU cTanu?
C xakoi LeNbI0 HAChIIIAI0T NOBEPXHOCTh HU3KOYIIIEPOJAUCTON CTAIH YIJIepoJoM?

Bnanets

npoecCHOHANBHBIM SI3BIKOM B 00JIaCTH

IIpumepHble NpakTHYECKHUE 3a/1aHNS IS 3a4eTa [0 pellieHHIo 3a/1a4 U3
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MaTCpraAJIOBCACHUSA,

— MPAKTUYCCKUMU HABBIKAMH U CITIOJIb30BAHUA
OCHOBHBIX MCTOAOB HCCJICIOBAaHUS B obiactu
MAaTCPHUAJIOBCACHUA,

— BO3MOXHOCTBIO MCKAUCHUILIMHAPHOTO
MPUMCHCHHA MAaTCPHUAJIOBCACHH A,

— HaBBIKAMM OLEHKU TEXHOJIOTMYECKUX H
CIIy’)KEOHBIX Ka4eCTB MAaTEPUAIOB ITyTeM
KOMIUIEKCHOTO aHalu3a HUX CTPYKTYpHl H
CBOMCTB, a TaKXKe pe3yJIbTaTOB
(GU3UKO-XMMUYECKHX,  KOPPO3UOHHBIX  H
JIPYTUX UCIIBITAHUN

npogeccuoHaabLHOI o01acTu (4 cemecTp)

~ow

~

10.

11.

12.

13.

Kak npoBectu Makpoananu3? KakoBsl ero 1emnu, MeToabl?
KakuM MeTooM MOXHO HCClIe0BaTh paclpesieieHue cepbl B CIUTKE (OTIMBKE,

3aroToBKe)?
Kak mpoBectu riry0oKoe TpaBiieHHe cTalbHOTo oOpasia. Kakoss ero meiu?
Kaknm METOAOM MOXHO BBISAIBUT J1(0J0) 3 8 TPCIIHHBI, PAaKOBUHEI, KPYIIHBIC

HEMETaJNINYeCKUe BKIIOUEHHS B OTJIUBKE (CIUTKE, OTIMBKE, IOKOBKE, IpOKaTe)?

[Tpu MakpoaHav3e CIUTKA BBISBJIECH JIMKBALMOHHBIA KBaApaT (MOAycaaoyHasl JIMKBaLus,
oceBasi MOPUCTOCTh, CKBOPEUHUK, KAMHEBUIHBINA M3JI0M, (PJIOKEHBI, MHU(EPHBIH U3II0M,
paccioeane). OOBSICHUTD MPUYMHBI MOSIBICHHUS 3TOTO JACPEKTa U BO3ZMOXKHBIE CIIOCOOBI
ero ucnpanieHus (IpeIOTBPAILIECHUS).

Kak oTnMuuTh YCTaJOCTHBIM M3JI0M OT NpPOYMX BHUAOB H3iaoMa? KakoBbl NMPUYMHBI
IIPOSIBJIEHUS TAKOTO U3JIoMa?

Kak oTiuuuTh BA3KOE pa3pylIeHHEe OT XPYIKOro?

Kak mpoBecTH MHMKPOCKOIIMYECKOE MCCIENOBAaHME METauIMYecKoro marepuana? UYro
MO3KHO BBISIBUTH C TOMOIIbIO TAKOTO MCCIIEA0BaHUsA?

Kak MO>XHO MOBIUATH Ha BEJIMUMHY 3€pHA NIPU KpucTamm3auuu merauia? Kakue mMepsl
MOKHO MpPEIJIOXKUTh Uil TOro, YTOObl OOECHEeUUTh IOJYYEHHE MEJKOIrO 3€pHa IpHU
KpUCTAJIIN3aLUu?

OOBsICHUTh, B 4YeM pa3ludyhe MeXAY XOJOJHOM U ropsyed IIacTHYeCcKOn
nepopmanusamu? [louemy mpu XOJOAHOM IUIacTHYECKO aedopmanuu HabmomaeTcs
YIPOYHEHUE METAJIA, & IPU TOPSYE 3TOro He MPOUCXOINUT?

Kak BOCCTaHOBUTH IUIACTMYHOCThH XOJIOAHO/1€(OPMUPOBAHHOTO JIMCTa (KAIMOPOBAHHOM
3arOoTOBKH, BOJIOYEHOM MIPOBOJIOKHU)? Kak OCYIIIECTBUTh onepanuo
PEKPUCTAIUIM3ALMOHHOTO OT>KUTa?

Kak ompenenuts mpenen ynpyroctd (mpenen TEKydecTH, Mpefes MpPOYHOCTH,
OTHOCUTEJIBHOE YAJIMHEHUE, OTHOCUTENIBHOE CYXEHHE, TBEPAOCTb, YAAPHYIO BSI3KOCTb)
MaTepuana?

Kak omnpenenuts OTHOCHTEIbHOE KOIUYECTBO (Da3 (CTPYKTYPHBIX COCTABJISIONINX) MPH
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

3aJJaHHOM TeMIiepaType B ABOWHBIX crutaBax? [losicHuTh rpaduuecku.

ITpy KakuX yclIOBHSAX B METAUIMYECKHUX CIUIaBaX MOXKET 00pa3oBaTh TBEPABIH pacTBOP
3aMelieHus (TBEpAbIH pacTBOpP BHEAPEHUS, XMMHUYECKOE COEIMHEHHUE, MEXaHWYecKas
cMech KOMIOHEHTOB)? Kak BBINISAAAT 00s1acT 3TUX (a3 Ha AUarpaMmax COCTOSHUSA?
CxemMaTn4HO M300pa3uTh KPUBYIO OXJAXKAECHUS W CTPYKTypy JIO00OTO CIiaBa
JBYXKOMIIOHEHTHOW  cHUCTeMbl (C  OTCYTCTBUEM  PACTBOPUMOCTH, C  IOJHOH
pPacTBOPUMOCTBIO, C OTPAHUYEHHOM pacCTBOPUMOCTBI) KOMIIOHEHTOB B TBEpPAOM
COCTOSIHUH) ITPY KOMHATHOM Temreparype.

CxemaTH4HO M300pa3uTh CTPYKTYPY JIFOOOT0 CIUIaBa JBYXKOMIIOHEHTHON CHCTEMBI IPU
KOMHATHOW TEMIEpAaType, pacCUUTaB OTHOCHUTEIBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTABJISIFOLIUX.

[Tpy MHMKpPOCKOIIMYECKOM HCCIEeIOBAaHMM B CIUIaBe HAOMOAaoTcs 3epHa (depputa M
HeOOoJIbIII0e KOIMUecTBO IleMeHTuTa. Kak Ha3biBaeTcs Takoil crutaB? KakoBbl ero cBoicTBa
¥ 00J1acCTH TPUMEHEHUs?

[Ipy MUKpPOCKONHMYECKOM HCCIEOBaHUM B CIUIaBe HaOIIoAaroTCsl 3epHa (eppura u
nepauT. Kak HazpiBaeTcst Takoi cruiaB? KakoBbl €ro CBOWMCTBAa M KaK OHM 3aBUCST OT
KonuuecTBa nepauta? Kakossl 001acTé MPUMEHEHHS 3TUX I1aBOB?

[Ipy MHKPOCKONIMYECKOM HCCIIEJOBaHMM B CIUlaBe HaOmronarorcs mnepiauT. Kak
Ha3bIBaeTCs Takol cruiaB? KakoBbl pa3HOBUIHOCTU TaKOW CTPYKTYpPHI U Pa3IU4Us B UX
cBoiicTBax?

[Ipy MHUKpPOCKOIIMYECKOM HCCIEAOBAHUM B CIUIaBe HAOMIOJAIOTCSA MEpPJIUT M CeTKa
LIEMEHTHUTA 110 TpaHULaM 3epeH. Kak Ha3biBaeTcs Takoil ciuiaB? KakoBbl ero cBoicTBa U
o0nacTu npuMeHeHus ?

[Ipy MUKPOCKONMMYECKOM HCCIEI0BaHUM B cIUlaBe HabOmomaercss seneOypur. Kak
Ha3bIBaeTcs Takol cruiaB? KakoBsl ero cBoiictBa u 00j1acTu MpUMEHEHUs?

[Ipy MHKpPOCKOIIMYECKOM HCCIEeOBAaHUM B CIUIaBe HaOIroAaloTcs 3epHa (eppura u
BKIItoueHus rpadura. Kak HazpiBaeTcs Takue criaBbl? KakoBbl pa3HOBUIHOCTH CILJIABOB C
TaKMMH CTPYKTYPHBIMH COCTABJISIFOIIMMHU, KAKOBBI Pa3JIn4yMs B UX CBOMCTBax?

[Tpr MUKPOCKOMMYECKOM HCCIIEOBAHNUH B CIUIaBe HAa0II01at0TCs 3epHa GeppuTa, nepiuT
U BKJItoueHus rpadura. Kak Ha3piBaetcs Takue crutaBbl? KakoBbl pa3HOBHIHOCTH CIUIABOB
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C TAKUMU CTPYKTYPHBIMU COCTAaBJISIOLIMMU, KAKOBBI pa3jINyus B UX CBONCTBaxX?

24. HpI/I MHKPOCKOIIMYECKOM HUCCIICAOBAHHWH B CIIJIaBC Ha6J'IIOI[aIOTCH MNEPJIUT U BKIHOUYCHUA

rpadura. Kak Ha3wpiBaercs Takue cruiaBbl? KakoBbI Pa3sHOBHIHOCTH CIUIABOB C TaKUMHU
CTPYKTYPHBIMH COCTABJISIFOLIMMU, KAKOBBI PA3JINYUsl B UX CBOMCTBAX?

25. Kak naeHTn(UIMpoBaTh B CTAIM BUAMAHIITETTOBYIO CTPYKTYpy? Ilpn Kakux ycioBHsSX

OHa MOXCT O6p330BaTBC$I M KaK 3TO IOBJIMSICT HAa CBOMCTBA CTaJIA?

26. [Ipn kakuxX yCIOBHUSIX B CTAlld MOXKET 00pa30BaThCsl MepechimeHHbiii hepput? Kak on

MOBJIMSIET Ha CBOMCTBA cTaiim. Kak npeaoOTBPATHUTL €I'0 o6pa30BaHHe?

IIpumepHble NpaKTHYECKHUE 3aIaHNUS I IK3aMeHA MO0 pPellleHHIo 32/1a4 U3
npodgeccuoHaabLHOI o01acTH (5 cemecTp)

1.

2.

o

OObscHUTDH, KaK BbIOpaTh COJEp)KaHUE YIJIepoJia B CTAIU AJI U3TOTOBIEHUS AETalu
MAalINH, KOHCTPYKLIUH UM COOPYKEHUS.

OOBsICHUTD, KaK BBIOpATh COAEpkKaHUE YIiaepoaa B CTAIU IS U3TOTOBJICHUS PEXKYIIETO
(IWTaMIOBOr0) HHCTPYMEHTA.

. Kak o ctpykrypHOMY IIpH3HaKy MO>KHO OIIPEAETUTh CTajlb (OeNblil YyryH, cepblil YyryH,

MOJOBUHYATHIN YYTYH, KEJIC30 TEXHUYIECKOU LII/ICTOTBI)?

. O6’I>$ICHI/ITI), MOJKHO JIM MCIIOJIB30BaTh OEbIi YYyTYH B Ka4€CTBC KOHCTPYKIHMOHHOI'O

MaTtepuana.
OOBSICHUTH IPEUMYIIIECTBA CEPOTr0 YYT'yHa IO CPABHEHHIO CO CTAJIBIO.

. OG’BHCHI/ITL, MO’KHO JId HCIIOJIb30BaTh OCJIbIH Yyr'yH B Ka4CCTBC KOHCTPYKIHOHHOI'O

Marepuana?

. OObsicHUTh, Kakasg ¢opma rpaduTa B MEHbLIEH CTENEHH OCIAbIsSeT METaNIn4YecKylo

ocHOBY uyryHa? Kak nomy4uuts Takyio gopmy rpadura B oTauBke?

. Kak monyunTe OTIMBKY CO CTpyKTypoll KoBKOro uyryHa? KakoBbel pa3HOBHIHOCTH

CTPYKTYpPBI TAKOT'O YyI'yHa U €ro CBOWCTBA?

. [louemy He MPOMCXOAUT YHPOUHEHHs CTAU IMPH Topsdel MiIacTU4YecKod nedopmanuu

npu 1050 °C?
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10.

11.

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

19.
20.

21.

22.

23.

24,

[Touemy nedopmarus ceunna (T, = 327 °C) npu KOMHATHOW TeMIlepaType SBIISETCS
ropsiaeii nedopmarueii?

IIpy pekpuCTaNIM3alMOHHOM OTKHUI€ XOJOAHOKaTaHOM JeHTel u3 cranu O08kno
oxJaxaeHue B uaTeppaie remieparyp 680 — 370 °C BexyT ¢ manoi ckopocteio. [Touemy
3TO HEOOXO0aUMO?

Haznauute pexuM peKpUCTAIM3ALMOHHOIO OTXKUIAa JUIsl  HHUKOYTJIEPOAMCTOMN
XOJIOHOKATaHOH JIMCTOBON CTAJIH.

Kak ornpenensitor CKJIOHHOCTb CTalIM K pOCTY 3€pHA IIPU Harpese?

Ha3nauuTh pexXxuM NOJHOTO OTXKUTA JUIs CTATIM Mapku 45.

HaznauuTh pexum HOpManu3aluuu AJis CTajld Mapku 45.

BriOpath TepMudeckyro 00pabOTKy Ui UCHPABIECHUS BUAMAHIITETTOBOW CTPYKTYpHI B
CTAJIbHOM OTJIMBKE.

BriOpath TepMuueckyro 0OpabOTKy Ul HCHPABICHUS KPYHMHO3EPHHCTOW CTPYKTYpPBI
ropsAYEKaTaHON CTaJIH.

BeiOpath 3akanouHyio cpeay, 00eCHeuMBaIOUIYI0 HaWOOJIbIIYI0 MPOKAINBAEMOCTb
YIJIEPOIUCTOMN CTaJIH.

BrI1Opath 3akano4yHylo cpeay Ul 3aKallki JETHPOBAHHOM yriiepoJucToi cTanu.
BriOpaTh pexuM OTIycKa 3aKaJIeHHOM cTaju, 00ecreunBaroUIfil COXpaHEeHUEe BBICOKOM
TBEPIOCTH.

BriOpaTe pexxuM OTIIyCKa 3aKajeHHOM CTalM, OOEeCIEeYMBAIOLIUI BBICOKHE YIPYyTue
CBOMCTBA

BriOpaTte pexxuMm oTIycKa 3aKajleHHOM cTanu, o0ecredyMBarolnii coueTaHuEe BBICOKOM
IIPOYHOCTH, TBEPJOCTH, INIACTUYHOCTH U yIaPHOU BA3KOCTH.

Cranp 45 Obla moABepruyTa HarpeBy IMoj 3akaiky 1o Temmneparypsl 740 u 840 °C.
Kakoii pexxuM HarpeBa BbIOpaH MpaBUIbHO U TToYeMy?

Cranp Y10 Obuta moaBeprayTa HarpeBy IHoJ| 3akajky no temnepatypsl 740 u 900 °C.
Kakoii pe;xuM HarpeBa BbIOpaH NpaBUIbHO U IOYeMy?
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0) Ilopsinoxk mpoBeaeHHs] MPOMEXKYTOYHOW ATTECTALMM, MOKA3aTeJH U KPUTEPHUHU
OLlCHUBAHMUSL:

IIpomexyTouHas aTTecTanus N0 AUcHUILINHe «MaTepuanoBeaeHue» B 4-0M ceMecTpe
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, T03BOJIAIOLINE OLIEHUTh YPOBEHb YCBOEHUS 00Y4arOLIMMHUCS
3HaHUH, M TMPAKTHYECKHE 3alaHUs, BBIABIIONIME CTENEHb CPOPMUPOBAHHOCTH YMEHHHA W
BJIAJICHUN, ¥ IPOBOJUTCS B BUJIE 3a4ETA.

3ayeT MPOCTABISETCS IOCIE OLEHKHM 3HAHMN OOydaroluxcs MO Pe3yabTaTaM 3alluThl
BBIIOJIHEHHBIX JIAOOPAaTOPHBIX PAa0OT M KOHTPOJBHBIX PabOT, BKIIOYAIOLIMX TEOPETUYECKHE
BOIIPOCHI ¥ IIPAKTUYECKUE 3a1aHUSL.

IToka3zarenn u KPUTECPUHA OLICHUBAHUA 3a4€Ta (4 CeMeCTp):

I[J'ISI IIOJIYYCHH OLCHKHU

— (Ga4YTEHO» — 06yqa101uuﬁc;1 AOJDKCH II0OKa3aTb 3HAaHWA HC TOJIBKO Ha YPOBHC
BOCIIPOU3BCACHUA U 0OBsICHEHHS I/IH(I)OpMaI_II/II/I, HO W HHTCJUICKTYAJIbHBIC HABBIKH PCHICHUA
Hp06JICM M 3a7a4, HaXOXICHHA YHHUKAJIbHBIX OTBETOB K HpO6JI€MaM, OLICHKHM MW BBIHCCCHUA
KPUTHYICCKUX Cy>K,Z[CHPII>i;

— «HE 3a4YTCHO» — 06yqa}01111/1171cs1 HC MOXCT IIOKa3aTb 3HAHHA HAa YPOBHE BOCIIPOU3BCACHUA
1 00BICHEHHS I/IH(I)OpMaLII/II/I, HC MOJKCT IIOKA3aThb UHTCIIJICKTYAJIbHBIC HABBIKH PCHICHUA ITPOCTBIX
3aaad.

IIpome:xkyTouyHas aTTecTanus o AucuuIvinge «MarepuanoBeaeHue» B 5-oM ceMecTpe
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, TI03BOJIAIOLINE OLIEHUTh YPOBEHb YCBOEHHS 00Y4aIOIMMHUCS
3HaHUM, W TPAKTUYECKUE 3aJaHMsl, BBIABIAIOIINE CTENEHb CHOPMUPOBAHHOCTH YMEHUH U
BJIaJICHUM, ¥ TPOBOAUTCS B (hopMe 3K3aMeHa

DK3aMeH N0 JaHHOW TUCIUIUIMHE MPOBOAUTCA B YCTHOM (opMe IO 3K3aMEHAIIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIIOYAET 2 TEOPETHYECKHUX BOMPOCAa U OAHO MPAKTUYECKOE
3a/laHue.

Ioka3aresu U KpUTEPUM OLlECHUBAHMS IK3aMeHa (5 cemecTp):

— Ha OLEHKY «OTJHYHO» — OOyYaromuiicss JeMOHCTPUPYET BBICOKUNA YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHUYeCcKoe M TIyOOKOoe 3HaHue
yueOHOro MaTepuana, CBOOOJHO BBHITIONHSET MPaKTUYECKHE 3a/laHus, CBOOOIHO OMNEpUpYeT
S3HAaHUSAMU, YMCHUSAMHU, IPUMCHACT UX B CUTyallUAX HOBBIIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «XOpolio» — oOOydJaroluics JIEeMOHCTPUPYET CPEAHHUA YpOBEHb
C(l)OpMHpOBaHHOCTI/I KOMH@TGHHHﬁI OCHOBHBLIC 3HAaHHA, YMCHHUA OCBOCHBI, HO JOITYCKArOTCHd
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHEHHUS IIPH aHATUTHYECKUX OTNEpallnsiX, IEPeHOCce
3HAaHUU U YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

— Ha OICHKY «YJAOBJIETBOPUTEIbHO» — OOYYAIOIIUNCA JEMOHCTPUPYET MOPOTOBBIN
YpOBEeHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUNA: B X0/I€ KOHTPOJBHBIX MEPOIPHUSATUN JOIMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTICNbHBIX 3HAHUN, YMEHUW, HABBIKOB, OOYyYalOIIUICS
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS MIPU OINCPHPOBAHUU 3HAHUAMHU U YMCHUAMH IIPU HUX
MepEeHOCE Ha HOBBIE CUTYAIIHH.

— Ha OILICHKY «HEeY/A0BJIeTBOPUTEIbLHO» — 00YJaIONUNACA TEMOHCTPUPYET 3HAHUS HE Oojee
20% TeopeTHYecKOro MaTepuaina, JOMyCKaeT CYIIECTBEHHbIE OINMOKH, HE MOXET IOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.
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