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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoktucroB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensmu ocBoenus nucuumuinabl KMATEPUAJIOBEJIEHUE» sBnsroTcst: mpuoOpeTeHue
CTYyJICHTaMH TEOPETUYECKUX 3HAHUWA O 3aKOHOMEPHOCTAX, ONpPENENSIONUX CBOWMCTBA
MaTepHaJIOB, MPAKTHUYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKH M IKCIUTyaTalluH, HEOOXOAUMBIX OaKaiaBpy
o po¢uITIO «Meramnyprus YEPHBIX METAJI0BY IS TJI0JTOTBOPHOM
HAy4HO-UCCJIEI0BATENHCKOM U MPOU3BOICTBEHHO-TEXHOJIOTUUECKON eI TEIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

HucuuiuinHa MarepuanoBeieHne BXOJUT B BapUaTUBHYIO 4acTh Y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Xumus

Hcropus TexHukn

HcTopus Metamtypruu

duznueckas XuMus

VYyeOHasi - 03HaKOMUTENbHAS IPAKTUKA

Mertposorus, cTanaapTH3anus U cepTuuKanus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

VYuyebHas - NpakTUKa 10 IOJYYCHHIO MNEPBUYHBIX NPO(PECCHOHANBHBIX YMEHMH H
HaBbIKOB, B TOM 4MHCJE€ [EPBUYHBIX YMEHUH U HaBBIKOB HAyYHO-HMCCJIEI0BATEIbCKON
JEATEIIBHOCTH

Hayuno-uccnenosarensckas pabota

[Ipon3BocTBEHHAs - MPaKTHUKa IO MOJIYYEHUIO IMPO(ECCHOHATIBHBIX YMEHUN U OIbITa
npodecCHOHATBLHOMN AeSITeIbHOCTH

[Tpon3BoacTBO (heppOCIIaBOB

KosmeBast 06padoTka cranu

JInTentHOE TPOU3BOICTBO

OCHOBBI MUHEpAJIOTUN

Pa3nuBka u KpucTanauzanus cTaau

Teopus kpuctamiorpadpuu

[Ipown3BoicTBEHHAs — IPEIUIIOMHAS [TPaKTUKa

IToaroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEeHa

[TonroToBka K 3alUTe U 3aIIMTa BBITYCKHON KBAIM(UKATMOHHON paboThI

OCHOBBI IPOKATHOT'O MPOU3BOACTBA

MeTtopl MCCIIE0BAHNN MaTEPHAJIOB U IIPOLIECCOB

OCHOBBI TEXHUUECKOT'O TBOPUECTBA

MonennpoBaHue MPOLECCOB U 0OBEKTOB B METAJLTYPIUH

MeTo1b1 KOHTPOJIS M aHAJIN3a BELIECTB

TexHOI0rny NOPOIIKOBOM METAIUTYPTUH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMbIe Pe3yJ1bTAThl 00y4eHH s

B pesynbrate ocBoeHMsS AMCUUIUIMHBI (MOAYyMs) «MaTepuaioBeieHue» 00ydarouuiics
JIOJDKEH 0071a/1aTh CIIEAYIOUIMMU KOMIIETEHLIIUSAMU:

CTpyKTypHBII [Tnanupyemblie pe3yabTaThl 00ydeHUs
SJIEMCHT
KOMIIETEHIINH




[TK-12 ciocoOHOCTHIO OCYIIECTBIISATH BHIOOP MAaTEPUAIIOB JIJISl U3/ICTUN PA3IMIHOTO Ha3HAYCHHS
C Y4€TOM IKCIUTYaTallMOHHBIX TPEOOBAHUN M OXPaHbI OKPY)KAIOIIEH Cpe/Ibl

3HaTh

- OCHOBHBIE OIIPEIENICHHs] U IOHATHUS MaTepUaIOBEICHUS;
- OCHOBHBIE METO/Ibl UCCIIEJOBAHM, CIIOJIb3YEMBIX B MaTepUAIOBEICHNY;
- CYLIHOCTh U 3aKOHOMEPHOCTH IPOLIECCOB IIPH KPUCTAIUIN3ALIUH,
nedopmarum, HarpeBe 1eOPMHUPOBAHHBIX METAILIIOB;

- CYLIHOCTh U 3aKOHOMEPHOCTH (ha30BBIX U CTPYKTYPHBIX MPEBpPALLCHUN B
CIUIaBaX IIPU TEPMUYECKOM, TEPMO-MEXAHNUYECKOM U XUMUKO- TEPMUUYECKOM
BO3JCHUCTBHSX;

- BJIUSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MAaTEPHAJIOB U UX
M3MEHEHMs [IO]] BIUSHUEM YCIOBUN IPOU3BOJICTBA, OOPaOOTKU U
JKCILTyaTaluu;

- OCHOBHbIE TUIIbI KOHCTPYKIIMOHHBIX U MHCTPYMEHTAJIbHBIX MaTEePUAJIOB,;

- OCHOBHbIE IPUHLUIIBI BBIOOpa MaTepHaa Jjsl U3JeIUN pa3InuHOro
Ha3HAYEHUS C yYETOM 3KCILTyaTallMOHHBIX TPeOOBAaHUI U OXpaHbI
OKpY>KaroIleu cpeibl

YmMmern

- aHAJIM3UPOBATH JAaHHbBIE O CTPYKTYpPE M CBOMCTBAX, TEXHOJOTHUYECKUX
nporeccax Mpou3BoACTBa, 00pabOTKH U MOJU(PUKALIUK MAaTEPHAIOB
MIPUMEHUTEIBHO K PEIICHHUIO TOCTABJIEHHBIX 3a/ay;

- IpUOOpeTaTh 3HaHUS B 00JIACTH MaTepUAIOBEICHUS;

- IPUMEHSATH IPUHIUIIBI BEIOOpa MaTepuaia JUisl U3AeIui pa3indHoro
HA3HAYEHUS C yYETOM 3KCIUTyaTallMOHHBIX TPeOOBaHUI U OXpaHbI
OKpY>Karollen Cpeibl;

- IPUMEHATh MaTepUaIOBEIUECKUE 3HaHUS B MPO(EeCCHOHAIBHOM
JIeSITENIbHOCTH;, MCII0JIB30BATh UX HAa MEXIMCIUIUIMHAPHOM YPOBHE

Bnanets

- Ipo(heCCUOHATILHBIM SI3BIKOM B 00JIaCTH MaTepPHAJIOBEICHHUS;

- IPAaKTUYECKUMU HaBBIKAMU HCIIOJIb30BAHNS OCHOBHBIX METOJIOB
UCCIIeIOBaHMs B 00aCTH MaTepUaIOBEACHNUS;

- BO3MOXXHOCTBIO MEXAUCIUIIIIMHAPHOTO PUMEHEHHS] MaTepHaJIOBEICHNUS;
- HaBBIKAMHU OLIEHKU TEXHOJOIMUYECKHX U CIYKEOHBIX KaueCTB MaTepHaJioB
MyTeM KOMIUJIEKCHOTO aHaIN3a UX CTPYKTYphI U CBOMCTB, a TaKkKe
Pe3yabTaTOB (PU3MKO-XMMUYECKUX, KOPPO3SHOHHBIX U APYTUX HCIIBITAaHUI;
- HaBbIKaMU BbIOOpa MaTepuana sl U3l pa3InyHOro Ha3HAYEHUS C
YUYETOM 3KCILTyaTallMOHHBIX TPEOOBAaHUM U OXpaHbl OKpY>KaroIIel cpeibl




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHull 324 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paborta — 124,8 akan. 4acos:
—aynuropHas — 119 akan. 9acos;
— BHeayIuTopHas — 5,8 akaJ1. yacoB
— caMocTosTenbHast pabora — 163,5 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHast s
o | vomraxTHAs pabora E 3 dopma TEKyIIEro
=
Paznen/ Tema % (B axaz. acax) E 2 Bux . KOHTpOJIA Kon
S S © | caMOCTOSATENbHON | yCIIeBaeMOCTH U
JUCLIATUINHBI 5 £ m . | xoMneTeHK
@) 5 g £ padoThI MIPOMEKYTOUHOM
nmab. | mpaxr. 3
Jlex. P 28 aTTecTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 Pomp mMarepuama B
9KCIUTyaTalu W3JIeTTHH. .
Y IMpopaboTka Texymmit
Ocrosibie 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 IIOATOTOBKA K KonTposbnas
CTPYKTYPBIL KOHTPOJIBHON paboTa
pabore
Wroro no pazaeny 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‘IGCKOFOH ¥ Ma:e nana; Texymuii koHTpOH
p 2 6 P ’ KonTtponbhas MK-12
CTpPOCHMUA. MexaHu3MBbI IIOATrOTOBKA K a60Ta
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  CBOICTBa
MaTepHaJIOB
[IpopaboTka
JICKIITMOHHOTO .
5.1 OcHOBHbIE TOHSTHA H MaTtepuana; Texymuii 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 ISt [IOATOTOBKA I¢ nabopaTopHBIX
Py 2 6 n1abopaTopHBIM patop [K-12
WCIIBITAHUSI MEXaHUYECKHX pabot
. 3aHITHSIM;
CBOMCTB. KonTtponbnas
IIOATrOTOBKA K
N pabota
KOHTPOJIBbHON
pabore
Hroro no pazaeny 2 12

6. @as3oBble U CTPYKTYypHEIE

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
CHCTEM dopMupoBanue TOZIrOTOBKA K abora
or T' - p ;;oﬁme 4 2 6 11a00paTOpHBIM gamma [K-12
PYKTYP 3aHSITHSIM;
CILIABOB. nabopaToOpHBIX
MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
Hroro no pazpeny 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)
Marepuana. CobecemoBanue 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 MEpONPUATUI
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 HOHFO?OBKa} KonrponbHas
CephIX 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

JIEKI[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 dazoBbIe IMOJITOTOBKA K
pabora
MIPEBPALICHUS B CTalld INIPU 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 NIPU 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. 3amura
3aHITHSIM;
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 [IlpespameHus npu 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
Hroro no pazzpery 8/41 12
12. Knaccuduxanus,
MapKUpPOBKA, CBOMCTBa u
MIPUMEHEHUE JIETUPOBAHHBIX
cTanen
ITpopaboTka
JIEKLIUOHHOTO .
vaTepHaa; 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 IBETHBIX
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 nekuoHHoro | Tekymuit KOHTPOJIb
: MaTepuana; 3amura
cruaBel.  CrulaBel TUTaHa. 2/11 6 P ’ -
Hpouse criaB: MOATOTOBKA K nabopaTopHBIX
P ’ na0opaTopHBIM pabor
3aHATHIM
Hroro no paspeny 421 12
14, Hemerannuyeckue
MaTepuabl
[IpopaboTka
141  OcHOBHBIE  BHIBI nekuoHHoro | Tekymuit KOHTPOJIb
HEMETaTTHIeCKUX 5 4 12 Marepuana; 3ammra
MmatepuanoB. Mx cBoiicTBa MOJrOTOBKA K 71a00paTOPHBIX
Y IPUMEHEHUE. na0opaTopHBIM pabor
3aHATHIM
HWroro no pazaery 4 12

15. TIpoMexyTO4HBI KOHTPOJIb
(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 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUILINHBL «MaTepuanoBeieHue»
peanu3yercsi B (popMe KypCOB, COCTABICHHBIX C HCIIOJIB30BAaHUEM pe3yJIbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4ucCIie C y4€TOM PEerHOHAIBbHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTel paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpenomaBaHust AMCUMIUIMHBL  «MaTepuanioBeieHUE» PUMEHSIOTCS
TpaJMLMOHHAs,, MHTEPAKTUBHAs U HHPOPMAIMOHHO-KOMMYHHMKAI[MOHHAs 00pa3oBaTeiIbHbIC
TEeXHOJIOTUH. [IpyM WCHONB30BaHUM TPAAMLIMOHHBIX 00pa30BATENBHBIX TEXHOJIOTHH ydeOHBIC
3aHATUS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHbIX paboT. OTa
TEXHOJIOTHUSl ~ COYETaeTcs €  HUCMIOJNb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIIOTUH, KOTJJa JIEKLIUU IPOBOAATCS B hopMe JIEKIHMi-BU3yaTH3auil, Ipu
peamu3anil  KOTOPBIX  H3JIOKEHHE  COJCpKAHUS  COMPOBOXKAAETCS  TNpe3eHTanuel ¢
JEMOHCTpalKel yueOHbIX MaTepuasoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCIIE WIUTIOCTPATUBHBIX, IPaUIeCKuX, ayAHO- ¥ BUIACOMATEPHATIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYIIIOBBIE WM WHAMBHAYyalIbHbIE 3aJaHHUs 10 TpOWJeHHOW Teme. Ilpum
MPOBEJCHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTHUBHBIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO MPEIIOoJaracT akTHBHOE U HEJIMHEHHOE B3aMMOJICHCTBHE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOIO pe3yibTara.
3aHATUS OPraHU3YyIOTCS B BUAE Ja0OPATOPHOTO SKCIIEPHUMEHTA C IMOCIEAYIOIIUM TPYITOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CHUTYallud C
ENbI0 POPMHUPOBAHUS U PA3BUTHSI MPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B y4eOHOM
mporecce AaKTHBHBIX M WHTEPAKTHBHBIX (OpPM TPOBENCHHS 3aHATHA B COYETAaHUH C
BHEAYAUTOPHOW pabOTON ¢ 1eabi0 (GOPMHUPOBAHUS M PA3BUTUSA MPOPECCHOHATBHBIX HABBIKOB
o0ydJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOI JNHTepaTypbl, a TaKKe CaMOCTOSTEIbHYIO MPOpadOTKy TeM B Hpoliecce
MOJITOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: ydeOHoe mocobue mis By3os / JI. B.
Tapacenko, C. A. [TaxomoBa, M. B. YauukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl Huadpa-M, 2012. - 475 c.. 60x90 1/16. — Pexum pnocryna:
http://new.znanium.com/bookread2.php?book=257400. - 3arm. ¢ o2kpaHa. — ISBN
978-5-16-004868-0.

2. JlaBeinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIN pecypc]: yueOHOe mocobue /
HaspeinoBa M. C., Makcuna E. JI. - 2-e u3a. — M.: U] PUOP, HUL] MH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pesxxum poctyma: http://new.znanium.com/bookread2.php?book=536942. — 3aru.
¢ akpana. — ISBN 978-5-369-01222-2.



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

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Kommera, H. B. Ariiac MHKpOCTpyKTYp . ydeOHOe mocobue [mis Byzos] / H. B.
Kommena, 10. 0. Edumona, O. A. Hukurenko ; MI'TY. - 2-e uzn. - Marautoropck : MI'TVY,
2019. - 1 oaekrpon. onr. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true (mara o6pamenus: 25.09.2020). - Makpoobosekr. - ISBN
978-5-9967-1533-6. - Tekcrt : anekTpoHHBIH. - CBeaenus noctynHsl Takke Ha CD-ROM.

2. Uepemaxun, A. A. MatepuanoBeaeHue [ DIeKTpOHHBIN pecypc]: yueOnuk / Uepemna-xux
A. A., Cmonbkud A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
noctyma: http://new.znanium.com/bookread2.php?book=944309. — 3ari1. ¢ 5kpaHa.

3. MarepuanoBeieHUe M TEXHOJOTHS MaTepHuaioB [DIIEKTPOHHBIN pecypc|: yueOHOe
nocobue / mox pea. A. W. bareimesa u A. A. Cmonbkuna. — M.: THOPA-M, 2018. — 288 c. —
Pexxum nocryma: http://new.znanium.com/bookread2.php?book=946206. — 3aru. ¢ sxpaHa.

B) MeToaunyeckue ykasaHus:

1. KonieBa, H. B. Matepuanosenenue. Yactp 1 : mpakrukym / H. B. Komresa, 1O. 1O.
Edumosa, H. H. Unpuna ; Marauroropckuii roc. texuudeckuid yH-T um. ['. M. Hocosa. -
Marnurtoropcek : MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - 3arun. ¢ Tutyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpoodsekT. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

2. Ememomun A.H., Konuesa H.B., [letpouenko E.B. U3y4yenue npuHIMIIOB pabOTHI U
YCTPOMCTBA MeTAIIOrpaduyeckoro MHUKpOcKoma. MeToanyeckne yKazaHus K JabopaTOpHOM
pabote. — Marauroropck: 'OY BITO «MI'TVY», 2009. -9 c.

3. Kommmesa H.B., Uykun B.B., Epumona F0.1O. N3ydeHne MakpoCTPYKTYpHI JHTOTO
MeTaJula U JeHJIPUTHOW KpHCTaIIM3alud. MeToIuueckue yKkazaHus K JJabopaTopHoOi pabote. —
Marnutoropck: M3a-so MarauTtoropek. roc. Texs. ya-ta um. I.J. Hocosa, 2011. -7 c.

4. Kommesa H.B., Ememommn A.H., Ilerpouenxo E.B., Edumona I.IO.
Kenesoyrnepoaucrole cruiaBel. MeToaudeckue yka3zaHus K J1abopaTOpHBIM paboTam. —
Marnutoropck: 'OY BITIO «MI'TVY», 2010. —42 c.

5. Ememomun A.H., Konmiera H.B., Ilerpouenko E.B., Kopuuos B.JI. MakpoctpykTypa
CTaJIM U METO/IbI €€ OLIeHKU. MeTondyeckne yka3anus K JabopaTopHoii pabote. — MarHUTOropek:
N3n-Bo MarauToropck. roc. Texs. y-ta um. I.1. Hocosa, 2014. — 17 c.

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

7. Ememromma A.H., [Terpouenko E.B, CerukoB A.b. MccrnenoBanue BIUSHUAS XOJI0THOM
IUTACTHYECKONW JleopMallud M TOCJIEAYIOUIEro HarpeBa Ha MHUKPOCTPYKTYpPY M TBEpPAOCTb
HU3KOYTJIepoaAUCTOM ctanu. MeTtoauueckue ykazaHus K 1JabopaTopHoi pabore. — MarHUTOropek:
N31-Bo MaruuToropck. roc. Texs. y-ta um. I'.I1. Hocosa, 2015. -8 c.

8. Kommera H.B., Uykun B.B., Epumosa 10.10. N3yuerne MUKpOCTPYKTYpBI CTaIH U
YyryHa B HEPaBHOBECHOM COCTOSHMH. MeToauyeckne yka3aHus K J1abopaTopHOW pabore. —
Marnutoropck: MI'TY, 2009. — 15 c.

9. Ememommma A.H., Ilerpouenko E.B., Hedenper C.II. M3yueHue MUKPOCTPYKTYpPbI
[IBETHHIX CIJIaBOB. MeToanueckue ykazaHus K jabopatopHoii pabore. — Marautoropck: M3a-Bo
MarunuToropck. roc. Texs. yu-ta um. I'.I1. Hocosa, 2013. — 13 c.

10. ITerpouenko E.B., I{unmakuna M.B. BiiustHue TemrepaTypbl HarpeBa u 1mocjieayomen
NEePEeKPUCTALTN3AIMH Ha pa3Mep 3epHa aycTeHUTa. — MeToanyeckue yka3aHus K Ja00opaTopHOi
pabote. Marautoropck: MI'TVY, 2003. - 12 c.

12. TIlerpouenko E.B., Hedenwer C.I1., MonoukoBa 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
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true

YIIJIEPOMCTOM CTaM MOCIIEe OTKUTA U HOpMaIu3auuu. MeToquueckue yka3zaHus K 1a00paTopHOi

pabote. — Marautoropck: MI'TVY, 2010. —12 c.

13. Ilerpouenko E.B., MonoukoBa O.C., Hedenver C.II., 3akanka yriepoaucTtoi u
JETUPOBAaHHOM cTanu. MeTtoauyeckue ykasaHus K JabopaTtopHoil pabore. — MarHmToropck:

MI'TYVY, 2013.-9c.

14. Tlerpouenko E.B., MonoukoBa O.C. OTnyck yriepoaucTol W JISTHPOBAHHOMW CTasIu.
Metoaunueckue yka3anus K 1abopaTopHoii paborte. — Marautoropck: MI'TY, 2013. -9 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpok aeicTBus JIULIEH3UN
MS Windows 7
Professional (s J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\ 135 61 17.09.2007 Gecepouto
Professional
7Zip CcBOOOIHO 0OECCPOUHO
DNeKTpPOHHBIE
fIIAKaTb o K-278-11 ot 15.07.2011 Gecepodro
TUCIUTLTAHE
"MarepuanoBeieHue"
FAR Manager CcBOOOJHO 06eccpoyHO

IIpodeccuonanbubie 6a3bl JAHHBIX U HH

OPMAaIUOHHBIC CIIPABOYHBIC CHCTEMbI

HasBaHue xypca

CchpUIKa

DnekTpoHHas 6a3a MepuoaNUecKuX n3nanuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanuonaneHas nHGOpMalMOHHO-aHAINTHYECKAs
cucrema — Poccniicknii MHIEKC HAy4HOTO
mutuposanus (PMHIL)

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

ITouckosas cucrema Akanemust Google (Google
Scholar)

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

Nudopmannonnas cuctema - Ennnoe okHo
J0CTyna K MH(QOPMaIMOHHBIM pecypcam

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

denepanbHOE roCy1apCTBEHHOE OOIKETHOE
yupexaenue «PenepanbHblii HHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY

URL: http://www1.fips.ru/

Poccuiickas ['ocynapcTBeHHas Oubnuoreka.
Karasorn

https://www.rsl.ru/ru/4readers/catalogues/

OnextpoHHble pecypcebl oudmmotexk MI'TY um.
I'.11. HocoBa

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

YHuBepcurerckas ”HGOpMaIMOHHAS CUCTEMA
POCCHUA

https://uisrussia.msu.ru

MexnyHapoaHas HAyKOMETpHUUYEeCKast
pedepaTuBHAs U MOJTHOTEKCTOBAs 0a3a JaHHBIX
nayunbIx m3gaauii «Web of sciencey

http://webofscience.com



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/

MesxnyHapoaHas pedepaTUBHAS U ITOJTHOTEKCTOBAsS
crpaBOYHas 0a3a JJAHHBIX HAYYHBIX M3JaHUN «SCOPUSY

http://scopus.com

MesxayHnapoaHasi 6a3a MOJTHOTEKCTOBBIX KyPHAJIOB
Springer Journals

http://link.springer.com/

MeskayHapoHas KOJUICKIUS HAyYHBIX IIPOTOKOJIOB 110
pasaMYHbBIM OTpacisiM 3HaHui Springer Protocols

http://www.springerprotocols.com/

MesxayHnapoaHas 6a3a Hay9HBIX MaTEPHAIOB B 00JIaCTH
(dbu3HYecKUX HayK ¥ MIKuHupuHra SpringerMaterials

http://materials.springer.com/

MesxyHapo Hast 6a3a CIIpaBOYHbIX U3aHUH 10 BCEM
orpacasaM 3Hanuii SpringerReference

http://www.springer.com/references

MexnyHnaponHas pedepaTHBHAS U OTHOTEKCTOBAS
cripaBo4Has 0a3a JaHHBIX HAYYHBIX H3aHUN «Springer
Nature»

https://www.nature.com/siteindex

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:



http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://www.nature.com/siteindex

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CpEJICTBAMU OOyUYeHMs, CIyXallUMH Ul NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHble ayAUTOpUH M TPOBEJIEHHUS JIAOOPATOPHBIX 3aHATUH OCHAIEHBI
1a00paTOPHBIM 000PYAOBAHUEM:

«JIabopaTopus mpoOONOATrOTOBKM:

- OTPE3HBIMH, NUTH()OBAIILHBIMU U TTOJIMPOBATBHBIMU CTAHKAMH;

- 000pyZ0BaHUEM JIJIs TPABJIEHUS LUTH(OB;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopus ONTHYECKOH MUKPOCKOITUN:

- onrtuyeckuMu Mukpockonamu METAM 32M, MUM-6, MUM-7,

- KOMITBIOTEPHBIMHU CHCTEMaMK 00paboTKu u300pakeHuii Ha 6ase I10 «Thixomet PRO»
1 «SIAMS-600x;

- KOJUIEKLIMSMU MHUKPO- M MaKpOUUIU(OB YIIEPOAUCTHIX M JIETMPOBAHHBIX CTalei,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MaTEPUAIIOB;

- KOJUIeKIIMel MakpouungoB ¢ AedekTaMu MaKpOCTPYKTYphI CTasell;

- anp0OMaMU MHKPOCTPYKTYp YIJIEPOAUCTHIX W JIETHPOBAHHBIX CTaJled, YYyT'yHOB,
I[BETHBIX METAJIJIOB U CILJIABOB;

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTopus MEXaHMUYECKUX UCIIBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpIOMEpaMM JUIsl HCHBITAaHWs TBEPAOCTH IO MeTony PoxBemna u mo merony
bpunenns;

- yHuBepcanbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIBHOW YHHBEPCAIbHOW UCIIBITATeIbHOM NBYyXKOJI0HHOHM Mammuoi AG 1C-300 kN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNIbHON MBYXKOIOHHON MamuHoi AG 1C-50 KN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- MEpUTEIHHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«Jlaboparopusi CKaHUPYIOIIEH AIEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUPYIOIUM Mukpockornom JEOL JSM —6490LV;

- cucteMoil MUKpoaHanu3a ¢ nporpamMmHbiM obectiederreM INCA Energy 450 x-MAX
50;

- CHCTEMOW aHamm3a KapTHH JIUGpaknud OOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpamMmHbIM obecrieuenuem Crystal 400;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

«JlabopaTopus TepMHUECKOI 00PabOTKU»:

- TEePMHUECKUMH KaMEPHBIMHU TTEYaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpHs Ui TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIHNA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMIIbIOTEpHOM TexHukoi ¢ maketom MS Office, ¢ moakmouennem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIICIUATTU3UPOBAHHON MEOETIBIO.

4. TTomernieHue AJI1 CAMOCTOSITETTLHOM pabOTHI OCHAIIEHO:



- KoMIbloTepHON TexHukoi ¢ makerom MS Office, ¢ mogkimrouenunem k cetn «HTEpHET» H €
JIOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA,

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue mis XpaHeHUS W TPOPHIAKTHYECKOTO OOCTY)KHMBAHHUS y4eOHOTO
000py1I0BaHUS OCHAILICHO:

- CIIELMAIN3UPOBAHHON MEOEIIBIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

- CTaHOYHBIM [TAPKOM M HHCTPYMEHTAMH JJISl PEMOHTA Y4eOHOT0 000py10BaHHUS.



Ipuioxkenne 1

Y4eOHO-MeTOoANYEeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[lo nucummmHe «MatepuanoBeeHue» MPEeIyCMOTPEHA ayJAUTOpPHAs U BHEAYAUTOpHAas
caMmocCTosTeNIbHas paboTa 00ydJaroIMXCsl.

6.1 AyauTopHas camMocCTOsiTeJibHasi padoTa CTYJICHTOB MpEANoJaraeT BHIIOJHEHHE
KOHTPOJILHBIX PadoT.

Ilepeyenb BONMPOCOB I MOATOTOBKH K KOHTPOJbHBIM ayJAUTOPHBIM padoTam o
TeMaM 1M CHUILTHHbI

Tema 1. CTpoeHue u cBoiicTBa MaTepuaaoB. MeToabl HCC/IeI0BAHUSA
UYro u3yuaer mMarepuaioBecHue?
[IpuBenuTe npuMeps! BIUSHUS CTPYKTYpPbI HAa CBOMCTBA MaTepHaa.
HazoBure BubI CBOMCTB MaTEpUAJIOB.
Kaxkue cBoiicTBa Ha3biBaroT pusndeckumu? [IpuBeaure nmpuMepsl CBOMCTB.
Kakue cBoiictBa Ha3plBalOT MexaHuwdeckumu? HazoButre  OCHOBHBIE
MEXaHUYECKHUE CBOWCTBA.

6. Kaxkue cBolicTBa Ha3BIBAIOT XUMHYESCKHUMH? UTO TAKOE XMMHYECKAsT aKTUBHOCTH
Y XUMUYECKask CTOMKOCTh?

7. Kakwue cBoiicTBa Ha3bIBAIOT TeXHOJOTHUUEeCKUMU? [lepeuncianTe n3BeCTHBIC BaM.

8. Uro xapakTepu3yroT JuTeiHble cBoiicTBa? Ha30BHUTE OCHOBHBIE U3 HUX.

9. Kakue cBoicTBa XapaKTepU3YIOT MOHSATHSA: 00pabATHIBAEMOCTH JIaBICHHEM,
00pabaTbIBaeMOCTh pe3aHUEM, CBAPUBAEMOCTD?

10. Ha3oBuTe OCHOBHBIE TpYNIBl MaTepHajoB M JAHTe UM KpaTKYIO
XapaKTEPUCTUKY

11. Ha xakue kj1acchl ¥ IO KaKUM IpU3HAKaM JIEISAT METalIbl?

12. Kaxue meTasuibl Ha3bIBAIOT YEPHBIEC METAJIIbI?

13. Kakwue meTamisl OTHOCAT K IBeTHBIM? Ha30BUTE OCHOBHBIE TPYIIIBI IBETHBIX
METAJIJIOB.

14. B yem npeumyiiecTBa YepHbIX METAILIIOB?

15. KaxoBbI JOCTOMHCTBA [IBETHBIX METAIIJIOB?

16. KakoBBI JOCTOMHCTBA HEMETATNYECKUX MaTepraioB? I 1e ux mpuMeHsroT?

17. Kaxue marepuaibl Ha3bpIBalOT muactMaccaMu? Kak oHu moapasaenstorcs?

18. UYro Takoe KOMIO3UTHBIC MaTepraibl? KakoBbI HX penMyInecTBa’?

19. Jlns yero He0OXOAMMO MCCIIEOBATH CTPYKTYPY MaTepUasioB?

20. Kak monpaszensiercsi CTpyKTypa B 3aBUCHMOCTH OT pa3Mepa ee 3JIeMEHTOB?

21. Yro Ha3bIBaIOT TOHKOH cTpyKkTypoit? Kak oHa usy4aercs?

22. Yro wHa3pBalOT MHKpOCcTpykTypoi? Kak ona wusyuaercs?  Jlaiite
XapaKTEPUCTUKY MUKPOCKOITMYECKOMY METOlY UCCIIEA0BAHNS METAIIIIOB.

23. Yto HazpBaroT MakpocTpykTypor? Kak oHa m3ywaercsi? OxapakTepusynTe
MaKpOCKOIIMYECKUE METOBI aHAJIN3a METAJLIIOB.

N E

24, JlaiiTe  XapakTEpUCTHKY  3JIEKTPOHHO-MUKPOCKOIIMYECKHM  METOJaM
UCCIIEI0BAHNS METAJLIOB.

25. Jaiite xapakTepucTHKy IUGPaKIUMOHHBIM METOJaM HCCIeI0BaHUs
METaJlIOB.

Tema 2. ATOMHO-KPHCTALJINYECKOE CTPOEHHE METAJLJIOB

1. Yewm oTnmyaroTcs KpUCTALIMYECKUE Tela OT aMOP(HBIX Tes?

2. Kakwne marepuasbl Ha3bIBAIOT KPUCTALTHYECKUMHE?

3. Kakue maTepuasnsl Ha3bIBalOT aMOPPHBIMH?

4. YeM 00BACHAETCS 3aKOHOMEPHOE YIMOPSAIOYEHHOE DPACIHOJOKEHHE aTOMOB B
KPUCTAJIIMYECKON peleTKe?

5. Kakue TUIBI CBSI3M CYIIECTBYIOT?

6. Ha3oBuTe OCHOBHBIC CBOHCTBA METAIIIOB. YeM 0OBACHSIOTCS 0COOBIE CBOWMCTBA
METaJIJIOB?

7. Uto Ha3bpIBalOT KPUCTAJUINYECKOMN peIIeTKOn?

8. Uro Ha3bIBAIOT AaJTLHUM TMOPSIIKOM B MaTepuaie?



9. Yro Takoe anemeHTapHas sueiika? KakuMu nmapamerpaMu oHa ONHUCHIBAeTCs?

10. Kakue TUMBI KPUCTAUTMYECKUX PEIIETOK BaM M3BECTHBI? OXapaKTepu3ynuTe nx.

11. Yro Ha3pIBalOT KOOPAWHALMOHHBIM YHCIOM?

12. [Touemy KPUCTAIIINYECKHE pelieTku METaJIJIOB Ha3bIBAIOT
MJIOTHOYaKOBAaHHBIMU?

13. B 4em cymHocTh nosuMopdusma? Uto takoe nmonumopdHoe npesparieHue?

14. Yto takoe anuzorponusi? KakoBa mpuunHa aHu30Tponuu?

15. [ToueMy MOHOKPHCTAJUIBI SIBJISIFOTCS aHU30TPOITHBIMH MaTepHagaMu?

16. TloyeMy MOJMKPUCTATUINIECKHAE MATEPUAIIBI SIBISIOTCS KBa3UU30TPOITHBIMHU?

17. Tlouemy amopdHbIE Tea ABISAIOTCI UCTUHHO U30TPOIHBIMU?

18. Yto Ha3pIBaIOT AeheKTaMU KPUCTAIUTMYECKOTO CTPOCHUS?

19. Kak xnaccupuuupyroT HECOBEPIIEHCTBA KPUCTAJUIMUECKOTO CTPOCHHUS?

20. OxapakTepu3yiTe TOY€UHbIE JePEKThl KPUCTALIHYECKOTO CTPOCHUSI.

21. Kakymo poiib UrparoT ToueuHble 1e(EeKThl B KPUCTAIUTMUECKUX MaTepuanax?

22. Kakue HecOBepIIEHCTBA KPUCTANTUIECKOTO CTPOCHUS HAa3bIBAIOT JIMHEHHBIMH U
nouemy? Kakue ObIBaloT ArCIOKAIIUU?

23. KakoBa posb IMCIIOKaIuil B KpUcTamuiax?

24. Uto Ha3bIBAIOT IpaHUIIAMU 3€peH, TPaHUIIaMU cy03epeH?

25. Kakyto poisib UrparoT rpaHHIbl 3epeH B KpUCTALIaxX?

Tema 3. Kpucranausanus pacnjiaBos

1. OObsicHUTE TNPUHIMIIHAIBLHOE OTJIMYUE KPHUBBIX OXJAKIACHHUS TMpU
3aTBEpAEBAaHUM KPUCTAUINYECKUX U aMOP(HBIX MaTEpUAIOB.

2. KakoB ¢usuueckuii cMpicn Temmnepatypsl To?

3. [Touemy miis Hayama KpUCTAUIM3ALUU HEOOXOAMMO TMEPEOXJIaKICHUE
JKUJKOTO METajia HIKE TeMIIEpaTypbl paBHOBECHS?

4. Kakoli nporecc Ha3pIBalOT nepeoxiaxaeHneM?YTo Ha3bIBalOT CTENEHbIO
MepeoXIaKICHUS?

S, KakoB MexaHU3M KpUCTaJUTM3aLUU?

6. Kak nporcxoauT pocT KpUCTaIoB?

1. UYewm 3aBepuiaeTcs Mpouecc KpUCTaIu3auun?

8. Kak BiusieT CKOpPOCTh OXJaXIEHUS INPU KPUCTAJUIM3ALUU HA CTEIEHb
nepeoxJiaxaeHus?

9.Kaxumu (I)aKTopaMI/I OIIPEACIIACTCA BO3MOXKHAA CTCIICHBb IMICPCOXIIAKACHUA
KHUAKOTO METalllla HUKEC TEMIICPATYPhI KpI/ICTaJ'IJII/I?,aHI/II/I?

10. Kak MOkHO mosy4uTh aMOpQHbII MeTa?

11. Yto MOXKET MNOCIHYKWTh 3apOJbIlIEM IpU  HECaMOIPOU3BOJIBHOU
KpUCTaTU3auu’?

12. [Touemy mpu oueHb MajoW U OYEHb OOJILLIONW CTENEHH MEePeoXJIaxKIECHUs
KPHUCTaJTU3ALMS [TOIaBIISIeTCS ?

13. Uro HazpiBaroT obaacTsaMu OnauxkHEro nopsaka? Kakyrmo posib OHM UTPalOT
IpU KPUCTAITU3AIN?

14. Kak mnpoucxomur romoreHHoe 3apoxkaeHue? UYUTo MOXKET CIIyXKUThb
3apOJIBIIIEM IIPU CAMONIPOU3BOJIBHON KPUCTAJUIN3ALUNA?

15. Kaxo#t 3apoapiin Ha3bIBarOT KpuTHUeckuM? Kak MeHsieTcst ero pasmep ¢
YBEJIIMUEHUEM CTEIIEHU NIEPEOXIIaKIECHUA?

16. HazoBuTe napameTpbl KpucTaUIU3alUH.

17. Kak BiusieT cTenenp nepeoxaakaeHNs Ha YUCIIO [IEHTPOB KPUCTAJUIU3ALIUT
U JINHEHHYIO CKOPOCTh POCTA 3apOIbILIEH.

18. Yem  xapakTepusyeTcsi TeTeporeHHoe 3apokaeHue?llouemy  oHO
SHEpPreTu4ecky O6osee BBINOJHO, YeM TOMOTeHHOE?

19. Kakyro posp urparor npuMecu npy KpucTauiu3anuu’?

20. UTto Ha3BIBAIOT MOAU(PHUITUPOBAHUEM TTPH KPUCTAILTU3AINH?

21. Kakue Mepbl MOKHO MPEATIOKHUTD TSI TOTO, YTOOBI 00ECTIEYUTh MOTy4EeHUE

MEJIKOTO 3epHa MPU KpUCTAIIU3ALUU?
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22. Kakoli kpucramn Ha3blBaloT AeHApUTHBIM?IlouemMy mpu 3aTBepieBaHUU
MeTaJljia KPUCTaJUIbl pacTyT B BUJE NEHAPUTOB?

23. Kakue kpucrananueckue 30HbI MOTYT ()OPMHUPOBATHCS B CITUTKE?

24, [ToueMy Ha MOBEPXHOCTU CIUTKAa 00pa3yeTcss 30HAa MEJIKHUX PaBHOOCHBIX
KpUCTAJIJIOB?

25. UTo Ha3BIBAIOT CTOJOYATHIMUA KPHUCTAIIIIAMU?

26. 3ayeM MPOBOJIAT ONEPAUIO TOACTY>KUBAHUS IIPH MOTYYSHUN OTIUBOK?

27. [Touemy matepuan (opmbl (M3JIOKHHIIEI) BIMSET HA BEIUYMHY 3€pHA
3aKpUCTAJUIM30BABIIETOCS MeTaa?

28. Uto Ha3biBalOT ycaakon?UTo Ha3bIBAIOT ycajouyHOU pakoBuHON? [louemy

oHa obpaszyercs?

Tema 4. lepopmanusi 1 Harpes 1e()OPMHUPOBAHHBIX MATEPHAIOB

1. B ueMm paznuyne Mexy yrnpyrou u miacTudeckon nedopmarmeii?

2. Yto Ha3bIBAIOT IUNIOCKOCTSIMU CKOJIbKeHUsA? UTO Takoe riaBHbIE INIOCKOCTH
CKOJIbXKEeHUs?

3. KakoB Mexanu3m miactuyeckoi aedopmamuu?

4. B ueMm pasznmuuue MeXIy CKOJIBKEHHEM M JIBOMHMKOBAaHUEM IIpU
IJIACTHYECKOU ehopmariun’?

5. KakoBa nmpuunHa MeEXaHUYECKOIr0 Hakiena?

6. Kax mioTHOCTB AUCIIOKAIMil BAMSET HA MPOYHOCTHBIE CBOMCTBA?

7. Kak wMmensitoTcs cBoiicTBa MeTajyla MNpPU  XOJOJHOM IUIACTHUYECKOU
nedopmarun?

8. Kak u3meHsieTcst cTpoeHre MeTaluia MpH ImiacTuueckoi aedopmanmu?

9. Uto Takoe TekcTtypa aepopmanun?

10. Uro Ha3bIBalOT BO3BPATOM IPU HArpeBe XOJOIHOAe(HOPMHPOBAHHOTO
MeTaia?

11. Uro Ha3bIBAIOT MOJINTOHU3ALINEN pu Harpese
X0J10/THO/1e(hOPMHUPOBAHHOTO MeTasIa?

12. UYTto Takoe 3apoAbIlN PEKPUCTAILTAZALH?

13. Urto Takoe TeMIiepaTypa peKpuCTaIIU3aIun?

14. Kakue n3aMeHeHus: CTpyKTyphbl, HaOIr01aeMOi B ONTHYECKUH MHUKPOCKOII,
MIPOUCXOJAT TPU NEPBUYHON pEKPUCTAIUIU3ANH?

15. KaxkoBa TemnepaTrypa peKpucTauin3aii YUCTHIX METAIIIIOB?

16. B yem pa3Huiia Mex1y NepBUYHON U BTOPUYHOMN pEeKpUCTAIIIN3ALUN?

17. B yem oTinuune cobuparenbHON U BTOPUYHOMN pEeKPUCTATITH3AIUHN?

18. Kak wmenstoTcst cBOicTBa X0JIOAHOIE(POPMUPOBAHHOTO METaJIa TPU
peKpUcTaIN3alun?

19. KakoBa ponb pekpucTasin3alliOHHOTO OTKUTa?

20. B ueM pasmuune Mexay XOJIOJNHOM UM TOpsAYEed IUIACTHYECKOU
nepopmanusamMu?

Tema 5. Mexanuueckue CBOMCTBA

1.

2.

.

©ooNo R

Uto Ha3pIBaloT MPOYHOCTHI0? Kak omnpenenstoTcss MPOYHOCTHBIE XapaKTEPUCTUKU
Marepuana?

JlaiiTe onpeeneHre OCHOBHBIM IPOYHOCTHBIM XapaKTEPUCTHUKAM.

UTo Ha3bpIBAIOT MJIACTUYHOCTHIO? Kak ompenenstoTcsl IIaCTHYECKUE XapaKTePUCTHKU
MaTepuana?

JlaiiTe onpeneneHre OCHOBHBIM IUIACTHYECKUM XapaKTEPUCTHKAM.

Kaxkue cBolicTBa xapakTepusyeT TBEpAOCTb?

Ha3oBute MeTo1bl onpeenenys TBEPAOCTH.

Uem oTauYaroTCs Xpynkoe U BSI3KOE pa3pylieHus?

HazoBute u oxapaktepuzyiuTe BUIbI U3IOMOB.

Uto Takoe auHaMuueckue ucnbiTaHus? Kakue XxapakTepUCTHUKU ONpPEAENsIOTCS MpU
JUHAMHAYECKHUX HCIIBITAHUSX ?
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10. 3aueM POBOJAT YCTATIOCTHBIC UCTILITAHUS?

Tema 6. da3oBble M CTPYKTYpHble IpeBpallleHHsi B JIBYXKOMIIOHEHTHBIX
MeTALIHYEeCKHX CHCTeMAax

1.

SR

o N

10.

Uro Takoe KOMIOHEHT, (ha3a, CIUIaB, CHCTEMa CILIIaBOB?

Chopmynupyiite npaBuino ['m606ca. [TpuBeguTe mpuMepbl €ro UCIOJIb30BaHUS.

Jaiite onpenenenne NOHATHIO Juarpamma coctosHus. Kakoe cocrosiHue oHa otpaxaer?
Tunsl a3 B METANTNYECKUX CUCTEMAX.

Cdopmynupyiite nmpaBuio peraara (0Tpe3koB). s 4ero 0HO UCTIONB3YyeTCs?
CxemMaT4HO M300pa3uTh OCHOBHBIE (Pa30BBIC JHUArpaMMbl ABOMHBIX CHUCTEM M JaTh MX
XapaKTEePUCTHUKY.

Jatb xapakTepucTuky (a3 u 0e3BapuaHTHBIX MPEBPAILCHUN CUCTEMBI.

CxeMaTH4HO H300pa3uTh KPUBYIO OXJIAXKICHUS JTFOOOTO CIIaBa CUCTEMBI.

CxemaTM4yHO U300pa3uTh CTPYKTYpPYJIOOOTr0 CIUIaBa CHCTEMbl TpU KOMHATHOM
TEMIEPATYypE.

Paccuntats OTHOCHUTENBHOE KOJMYECTBO CTPYKTYPHBIX COCTAaBJISIIOIIMX B CIUIaBE H
CXEMaTUYHO U300pa3UTh €ro CTPYKTYPY IIPU KOMHATHOM TeMIeparype.

Tema 7. Kese30yriiepoaucrolie CIJIaBbI

1. JlaiiTe XapakTepuCTUKY KOMIOHEHTOB cuctemsl Fe-C.

2. JaiiTe xapakTepUCTHKY QeppuTa.

3. JlaiiTe XapakTepUCTUKY ayCTEHUTA.

4. UYro Takoe rpadut?

S. Yro Takoe HEeMEHTUT?

6. Kakoe mpeBpamenne mnpoucxomut Ha JmaMu ES,GS, CD,
ECF,PSK,HJB,PQ,AB,BC?

7.

8. HazoBure nuHMIO, 1O KOTOPOM BBIAEISAETCS TEPBUYHBIA ILIEMEHTHT,
BTOPUYHBINA [IEMEHTHUT, TPETHYHBINA [IEMEHTHUT,(DEPPUT U3 ayCTCHHTA.

9. HazoBute JIMHUIO
MEPUTEKTHUECKOT0,9BTEKTHUECKOT 0, BTEKTONAHOT OTIPEBPAIIICHU .

10. Ha3zoBute JIMHUM TOTUMOP(HBIX PEBPAILEHHH.

11. Ha3oBute KpuTHYECKNE TOUYKHU CTAIIH.

12. Kakoii ¢peppuT Ha3bIBAIOT MEPECHILIEHHBIM U TOYEMY?

13. OO0®bsicHuTe CTPYKTYPY TEXHUYECKOTO
KeJe3a,103BTEKTON THOM,IBTEKTONTHOM,3a9BTEKTOUTHOM CTaJH.

14. Onumure o6Opa3oBanue neaeOyputa. Kakoil neneOypuT Has3bIBarOT
IpeBpaleHHbIM?

15. OO0BsicHUTE CTPYKTYypYy O€J0r0 JOIBTEKTUYECKOTO, 3BTEKTUYECKOTO,
329BTEKTHYECKOTO YYT'YHOB.

16. [Touemy Genblii UyT'yH HE UCIIONB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepura?

17. Onumure o0pa3oBaHUE ayCTEHUTO-TPApHUTOBOM KOJOHHMM B CEpPhIX
qyTyHax.

18. Kakue cnimaBsl UIMEIOT CTPYKTYpY, COCTOAILIYI0 U3 (deppuTa U nepiauta’
Kakne pa3HOBHJIHOCTH TaKUX CTPYKTYP BbI 3HAeTe?

19. Kakue cnnaBel HMEIOT  CTPYKTypy, COCTOSLIYIHO U3  IepiuTa?
PazHoBugHOCTH TIEpauTA.

20. B kakux craBax B CTpYKType HaOJI0JaeTCsl BTOPUYHBIN [IEeMEHTHT?

21. Kakue cruiaBbl UMEIOT CTPYKTYPY, COCTOSIIIYIO U3 (peppuTa U 1leMeHTuTa?
Kaxue pa3HOBUHOCTH TaKUX CTPYKTYp Bbl 3HaeTe?

22. Kakue cTpykTypbl Ha3bIBatOT BUJMAHIITETTOBBIMU?

23. Kakue crmaBel IMEIOT CTPYKTYpY, COCTOAIIYIO0 M3 (epputa u rpadura?
Pa3zHOBUAHOCTH TakKUX CTPYKTYp?

24. Kakas ¢opma rpadura B MEeHbIICH CTENEeHH OcNabiseT METALTHYECKYIO
OCHOBY 4yryHa?
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25. Kakue criaBel UMEIOT CTPYKTYPY, COCTOSILIYIO M3 IepiauTa u rpadura?
Pa3zHOBUAHOCTH TakUX CTPYKTYp?

26. Kakoii criaB Ha3bIBaIOT CEPHIM YyTYHOM Ha (PeppHUTO-TIEPIUTHONH OCHOBE?
Kak B HEM POMCXOIUT IBTEKTOMIHOE TIPEBpAILCHHE?
27. VYKaxuTe CTPYKTYpHBINA IPU3HAK CTallM, OEJIOro YyryHa, Ceporo 4yyryHa.

Tema 8. Kuaaccupukanusi, MapkuMpoBKa ¥ IPHMEHEHHE 3KeJe30yIrJ1epOoJuCThIX

CILJIABOB.
1. Tlo xkakuM mpU3HAKaM KIACCUPUIMPYIOT CEphIe UYyTYHBI.
2. MapkupoBKa U MPUMEHEHHE Ceporo (JIUTEHHOTO) YyTyHa.
3. MapkupoBKa ¥ IPUMEHEHHE BBICOKOIIPOYHOTO YYyT'yHa.
4. MapkupoBKa 1 IPUMEHEHHE KOBKOTO YyTr'yHa.
5. Kakoii uyryn Ha3piBatoT aHTU(GPUKIIMOHHBIM? KakoBbI ero cBoiicTBa?
6. Kakoil uyyryHn HaspiBatoT oTOeneHHbIM? KakoBbl yciaoBUs (OPMHUPOBAHHUS €ro
CTPYKTYpHbI?
7. BuusHue yriepoaa u NOCTOSHHBIX IIPUMECEH Ha CBOMCTBA CTaJIH.
8. Tlo xakuM npu3HaKaM KJIACCUPUIUPYIOT CTAIN?
9. MapkupoBKa U IPUMEHEHHE YTIIIEPOAUCTON CTaIl OOBIKHOBEHHOTO KayeCTBa.
10. MapkupoBKa ¥ MPUMEHCHHE KAUeCTBEHHOW KOHCTPYKIIMOHHON yIJIEPOIUCTON CTAIIH.
11. MapkupoBKa U IPUMEHEHUE UHCTPYMEHTAILHON YIIIEPOAUCTON CTAJIH.
12. MapkupoBKa U IPUMEHEHUE CTAIN JJIsi (PACOHHOTO JIUTHSI.
13. MapkupoBKa U IPUMEHEHUE aBTOMATHON CTAJIH.
14. Pacimpyiite u maiite XxapakTepuCTHKY cruiaBy cienyromux Mapok:Ct Oxm, Ct 3cm, Ct

Stc, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CY25, CY 30, BY 40, BY 60,
KY 35-12, KY 60-3.

Tema 9. ®opmMupoBaHHe HEPABHOBECHBIX CTPYKTYP

10.
11.
12.

18.

1. Kak nporcxoauT npeBpalieHus nepinTa B ayCTeHUT?

2. Uro Takoe (azoBasi mepeKpucTain3aIus’?

3. Yro Takoe HacnenCcTBEHHOE 3epHO? [leiicTBUTENBHOE 36pHO?

4. Kak Biuser pocT 3epHa Ha cBoiicTBa cTanu?

5. Yro coboif mpeacTaBiaseT JauMarpaMMa  HM30TEpPMHYECKOro  pacmaza
nepeoxaxaeHHoro aycrennra? Kakyro 3aBUCHMOCTh OHA MOKa3bIBACT?

6. Kakoli aycTeHUT Ha3bIBalOT MEPEOXIIaKAEHHBIM?

7. Kak MeHsieTcss ycTOMUMBOCTH MEPEOXJAXKIEHHOTO AayCTEeHHTa IpU
MIOHM)KEHUU TEMIIEPATYyphl IPEBPALLICHUS ?

8. OT d4ero 3aBHCUT XapakTep CTPYKTYphl MpPH HU30TEPMHUECKOM
IIPEBPALLICHUH NTEPEOXIIAKICHHOTO ayCTeHUTA?

9. HazoBuTte TemmepaTypHble 00JACTH MpPEBpAIlCHUs IEPEOXJIAXKICHHOTO
ayCTEHUTA.

[Ipu xaxom mpeBpaiennu ecth U quddy3us xenesa, u nuddys3us yriaepoaa?

ITpu kakoM mpeBpalleHuH MOoAaBICHA TOJIBKO U Py3us xene3a?

IIpu xakom mipeBpamieHuu monaBieHa auddysus xkeneza u  yriepoaa?Kakoe
npeBpaleHuii spisercs 6e31updy3noHHbIM?

13. KakoB MexaHu3M NEpPIAUTHOTO MPEBpAIICHUS?

14. Yro mnpexacraBisger co0oil mpoaykThl aAuddy3nOHHOro mNpeBpaIeHus
ayCTEHUTA B YIIAECPOAUCTOMN cTanu?YUYTo TaKOe MEKITACTHHOYHOE PACCTOIHUE?

15. Yro oO0miero MMET CTPYKTYphl MEPIUT, COPOUT MU TpoocTUT? UTo MX
OTJIMYAET APYT OT Jpyra?

16. KakoB MexaHU3M U 0COOCHHOCTH MapTEeHCUTHOTO MPEBpaIeHuUs?

17. Uro mpencraBiser co0oit mpoaykTel 0e3auddy3MOHHOTO MpPEeBpaIECHUS

ayCTEHUTA B YTJIEPOIUCTOM cTanu?
Urto npeacTasisieT co00il MApTEHCHUT B YTIJIEPOJAUCTON CTAIU?
19. Uto Ha3bIBalOT KPUTUUYECKOM CKOPOCTHIO 3aKaIKHU?
20. Kax comepxanue yriepoja BIUSET Ha CBOMCTBA CTalM MPHU 3aKajlKe Ha

22



MapTEHCUT?
21. Kakoil ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?
22. Kakoe u3 npeBpalieHnii Ha3bpIBalOT MPOMEXKYTOUHBIM?
23. KakoB MexaHnu3m OCHHHUTHOTO MpEeBpaIecHus?
24. Kakue cTpykTypsl 00pa3ytoTcs npu OeifHUTHOM mpeBpamieHun? Yem onu
paznuyarorcsi? KakoBbl uX cBOMCTBA?
25. Kak nerupyromue 3JeMEeHTHI BIUSIOT HAa YCTOHYUBOCTD MEPEOXIIAXKACHHOTO ayCTeHUTA?

26. UYto coboii mpencTaBiIsoT TEPMOKUHETHUYECKHE TUArpaMMBbl.
27. Kak MOXHO wuCHoNIb30BaTh JAMarpaMMbl — pacliaJanepeoxaxJaIeHHOro
aycTeHura?

Tema 10.0cHOBBI TepMHUYECKO 00padOTKH
JlaTb XapaKTepUCTUKY KPUTUUECKUX TOUEK CTAJIH.
JlaTb onpenenenue NOHATUSA TepMUUECcKas 00paboTKa. YKa3aTh ee poib.

3. Pacckazare 0 kimaccupuKalMd ¥ BHAAX TepMHYecKoi oOpaborku. IlpuBectu oOmryro

XapaKTEePUCTUKY TEXHOJIOIMUECKUX IMPOIIECCOB TEPMUUYECKON 00pabOTKHU CTaH.

OOBsICHUTD, IO KAKOMY NMPU3HAKY OTXKUT nojpasnensercd Ha orxur [ u Il poxa.

5. Jarp knaccudukanuio BuaoB orxura I poga. OObACHUTH Li€b, HA3HAYEHUE U PEKUMBbI
KaXJ10Tr0 BUJIA.

6. Hartp xmaccudukanmio BuaoB omxkura Il pona. OOBSICHUTH 11eNb, HA3HAYEHUE U PEKUMBI
KaXJ10Tr0 BUJIA.

7. Jatp ompezaereHHe TEPMUYECKON 00paOOTKH, Ha3piBaeMol 3akaika. OOBSICHUTH BBIOOD
TeMIIepaTypbl HarpeBa Mo/ 3aKaJIKy Ui Pa3HbIX IPYII CTalEH.

8. OOBsACHUTDH, KaKk BEIOMPACTCS OXJIKIAIONIAS CpeJia IPU OCYIISCTBICHUN 3aKaJIKH.

9. Hate ompeneneHue  KPUTHUYECKOM  CKOPOCTH  3aKajKH, 3aKaJMBaeMOCTH U
IIPOKAJIMBAEMOCTH.

10. IlpuBecT  XapakTEPUCTUKY  BBICOKOTEMIIEPATYpHOW W HHU3KOTEMIIEpaTypHOU
TEPMOMEXaHUUECKON 00paboTKH. YKa3aTh MPEUMYIIECTBAa U HEOCTATKH KaXKJ10T0O BUIA U
00J1aCTH IPUMEHEHHUS.

11. latb  oOmiyro  XapakTEpUCTUKY MPOIECCOB  XMMHMKO-TEPMHYECKONH  0O0padoTKu:
LIEMEHTALNH, a30TUPOBAHUS U HUTPOLIEMEHTALUH.

12. O0BsACHUTD HAa3HAUEHUS U CYITHOCTh TU(PPY3MOHHOTO HACHIIICHHUS.

.

&

Tema 11. Knaccudukanusi, MApKHPOBKA, CBOMCTBA M NIPUMEHEHHE JIETHPOBAHHBIX CTAJICH
1.  [aTh ompeneneHue MOHITHSIM JIESTUPOBAHHASCTANb, JITUPYIOIIUMA 2JIEMEHT.
2. Kiaccuduxkanus nerupoBaHHBIX cTalel MO0 XUMHUYECKOMY COCTaBy, 10 Ha3HAUEHHIO,

MO0 Ka4eCTRY.

3. Kak pacnpenensroTcs Jerupyromue 3JeMeHThI B CTasIX?
4.  Kak nerupyroiye 3J1eMeHThI BIUAIOT Ha TOTUMOphu3M xkenesza?
5. Kak nerupyroniye 5J€MEHTHl BIHUSIOT HAa YCTOHYMBOCTH MEPEOXJIaXKAECHHOTO

ayCTEHUTA.

6. Kiaccuduxanus nerupoBaHHBIX cTalell MO CTPYKType B PaBHOBECHOM COCTOSIHUU

(OTOXKEHHOM COCTOSTHUM).

7. Kiaccuduxkanus J1erupoBaHHBIX cTalel MO CTPYKTYpe B HEPABHOBECHOM COCTOSHUH

(HOpMaTM30BaHHOM COCTOSIHHIH).

8. Kak B MAapKHUPOBKC JICTUPOBAHHBIX craneu YKa3bIBaCTCA: COLACPIKAHUC YTIICPpOaa,BU/

JIETUPYIOILEr0 3JEMEHTa U €ro COJEp KaHUE,KauyecTBO.YMETh paciiu(poBaTh MapKy CTalH,
yKa3aB: coJlepyKaHKe YIIIepoa; BUJI JIETUPYIOLIETO 3JIEMEHTA U €r0 COIepKaHNe;KIIaCCU(PHKAIINIO
M0 KauecTBYy;Ha3HauU€HUe, 001acTh IPUMEHEHUSI, IPUMEPHBIE CBOICTBA.

9. B uem 0COOEHHOCTH MHUKPOJISTUPOBAHUS CTAJIH.

10. TIpuHUMDOBI IETMPOBAHUSA KOHCTPYKIIMOHHBIX CTaJIeH.

11. OcHoBHBbIE rpyIIIbl KOHCTPYKLIMOHHBIX CTAJIEH.

12. Poub yrineposa, NpUHIMIIBI JIETUPOBAHUS U MAPKUPOBKA CTPOUTENIBHBIX CTAJIEH.

13. Kakue MammHOCTPOHUTENbHbIE CTald HAa3bIBAIOT YIy4YIIaeMBIMH M  MOuYeMy?

3aKOHOMEPHOCTH WX JIETUPOBAHUS W TEpPMHUYECKOW 00paboTku. [lpuBeauTe mpumMepsl Mapok
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CTaJin.

14.
15.

Cranu 11s neMeHTauuu, HUTPOLIEMEHTAUU U a30TUPOBAHUS.
KakoBa posib yriepoja M JETUPYIOLIMX 3JIEMEHTOB B IIAPUKONOAIIMITHUKOBBIX

cransax? OcobeHHOocTH TpeOOBaHMN K 3TUM CTasIM M UX TepMudeckas oOpabotka. [Ipusectu
IIPUMEPBI MAPOK CTAJIEH.

16.

KakoBa ponb yriepona u JIETUPYIOHINX 3JIEMEHTOB B PECCOPHO-TIPYKUHHBIX CTaNSIX?

OcobeHHoCcTH TpeOOBaHUH K 3TUM CTalsIM M MX TepMHuecKas oOpaboTka. [IpuBectu mpumepsl
MapoK CTaJIei.

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

OOBSICHUTH OCHOBHBIEC PUHLIUIIBICO3/JAHUSI BHICOKOITPOYHBIX CTalei
Cranu u criaBbl JUIsl PEXKYIIUX UHCTPYMEHTOB.

beicTpopexyiue cranu.

IIITamMnoBeIe cTaNMN.

BankoBrsie cTamnu.

Cranu aJisi MEpUTEILHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBka, CBOHCTBa U NMPUMEHEHHE CILIABOB IBETHHIX METAJJIOB.
Hemeraummueckne MmaTepuaJibl

1.
2.

.

oo

OcHoBHbIE CIUIaBbl HA OCHOBE MeH (OPOH3BI U JIATYHU ), UX MAPKUPOBKA U TPUMEHEHUE.
OcHOBHBIE CIUIaBBI Ha OCHOBE amoMuHUA (AepopMupyemble, TEPMUUICCKU
HEYMPOUYHsEMbIEC U YIIPOUHSEMBIE), UX MAPKUPOBKA U IPUMEHEHHE.

CBoiicTBa ¥ MPUMEHEHHE CIJIABOB HA OCHOBE THUTAHA.

Kakue craBbl Ha3biBatoT 6ab0uTamu? KakoBbl mpuHIUIIBI UX co3gaHus. [IpuBenute
MIPUMEPHI TAKUX CILJIABOB.

Kakue matepualibl Ha3pIBaIOT MOPOIIKOBBIE MaTepuanbl? Kak ux momyyaror ?
Krnaccudukanus, CBOMCTBa M IPUMEHEHNE KOMIIO3UIIMOHHBIX MAaTCPUAIIOB.
Knaccudukanus, cBoiicTBa W NPUMEHEHHWE OCHOBHBIX TPYII HEMETAJUIMYECKUX
MaTepuasoB.

6.2 BueaynuTopHasi caMOCTOSITeIbHAasi Pa6oTa00yJarOIIUXCSl OCYIIECTBISICTCS B BUIC
U3YUYEHHsI JINTEPATyphl TIO0 COOTBETCTBYIOIIEMY pa3zelly ¢ MpopadOTKO# Marepuanano TeMmam
JUCHUITIINHBI
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IIpuaoxenue 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranum

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OLEHOYHbIE C

peCTBA J1JIsl MPOBEIEeHUs MPOMEKYTOYHOM aTTeCTAlMU:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0ydeHHS

O1neHOYHBIC CPEACTBA

IMK-12 — cnoco0HOCTH 0CYIEeCTBJIATH BLIOOP MATEPHAJIOB J1JIfA

OKpY Kawulel cpeabl

u3aeJIui PA3JTHYHOI0 HABHAYCHHUSA C YUETOM IKCILIYAaTANHOHHBIX TpeGOBaHI/Iﬁ H OXpaHbI

3HaTe

OCHOBHBIE  ONpENCJICHUs U
HOHSATHUS MaTepUAIOBE/ICHUS;
OCHOBHBIC METOABI
WCCJIEI0BAHNM, HCIIOIb3YEMBIX B
MaTepHaJIOBECHNUN;

CYIIHOCTh W 3aKOHOMEPHOCTH
MPOLECCOB MPU KPUCTAIUIM3ALINH,
nedopmarumy, Harpese
nehopMUPOBAHHBIX METAJIOB;
CYIIHOCTh U 3aKOHOMEPHOCTH
dazoBbIX u CTPYKTYPHBIX
MPEBPAIICHUI B CIUIaBax MpH
TEPMHUUYECKOM,
TEPMO-MEXAHNYECKOM u
XUMHKO-TEPMUYECKOM
BO3JICHCTBUSAX;

BIIMSIHUE CTPYKTYPHBIX

XapakTEepUCTHUK Ha  CBOICTBa
MaTCpHraJioB U UX UBMCHCHHUA 1101
BIIMSIHUEM yCIIOBUH
MPOU3BOJCTBA, 00pabOTKH U
IKCIUTyaTaIuH;

OCHOBHBIC THIIBI

1.

Noook~own

o

10.

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

IlepeueHb TeopeTHYECKMX BONMPOCOB K 3a4eTy (4 ceMecTp):

CrtpykTypa U CBOWCTBa MarepuagoB. AMOpPpHOE M KPHCTAUINYECKOE COCTOSHUE
MmarepHaa.

MeTopl U3y4eHUs CTPYKTYpPbl MaTepUaIOB.

Kpucrannuueckas pemerka. OCHOBHBIE TUIIBI PEIETOK METAJLIOB.

[Tonmumopdusm. TlonumopdHbie TpeBpaleHus.

JleeKThl KpUCTAUTMYECKOT'O CTPOEHUS.

AHUM30TpOMUS.

OHepreTu4ecKre YCJIOBMsS KpPUCTAUIM3AUUH. BiMsHHME CKOpPOCTH OXJIaXJECHHA Ha
KPHUCTaNIU3ALHIO.

Mexann3m kpucramumsannu. [lapaMeTpsl KprucTauIM3ayy.

['omorennoe  (camompou3BoJibHOE)  00pa3oBaHHE  IIEHTPOB  KPUCTAJUTH3AIIUU.
KpuTtnueckuii 3apoapIi.

I'ereporerHoe  (HecamMOMpOW3BOJILHOE) OO0pa3oBaHWE IIEHTPOB  KPUCTAJITM3AIINM.
MonudunupoBanue.

JennputHas KpucTajn3amus.

Kpucrannuueckue 30HbI cuTKa. Y caaka.

Buabr nmukBammm.

Bunsr nedopmariuu. MexaHu3M miacTUYecKon aedopMaruu.

Haknen npu mnactuaeckoit nedopmariuu. Ponnb nucnokanuii B ynpoYHEHUH.
Pazpyiienune meranios.

Mexanndeckne cBOMCTBa MeTaI0B. KOHCTpYKTHUBHASI TPOYHOCTbD.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

KOHCTPYKLIMOHHBIX u
MHCTPYMEHTAJIBHBIX MaTEpHUaJIOB
s n3JeIni pas3InYHOro
Ha3HAYCHUS c y4eToM
9KCIUTyaTallMOHHBIX TpeOOBaHUN
Y OXpaHbl OKPYKAKOLIEH CpeJIbl

18.
19.
20.

21.

22.
23.
24,
25.

26.
217.
28.

MexaHnueckue XxapakTepUCTHKH, ONpeessieMble IIPU UCIIBITAHUN Ha PACTSKEHUE.
TBeprocTh U CIOCOOBI ee OnpeeNIeHUS.

MexaHnueckue XapakTEpUCTHKH, OIpelesisieMble NpH JUHAMHUYECKUX HCIBITAaHUAX
(ynapHas BA3KOCTb, TEMIIEpATypa XJIaJHOIOMKOCTH).

OcCHOBHBIE TIOHATHUS TEOPUH CIUIABOB: KOMIIOHEHT, CIUIaB, cucreMa, ¢aza. [Ipasmwio da3
(mpaBuito ['m66ca).

Tumns! TBepABbIX (a3 B METAIIIMUECKUX CUCTEMAX.

[TpaBuiio peruara (IIpaBUIIO OTPE3KOB).

OCHOBHBIE THIIBI IBOMHBIX AuarpamMm. @OpMHUPOBaHUE CTPYKTYpPhI ABOHHBIX CILIABOB.
OBTeKTHUecKoe MpeBpaileHue. [lepuTexkTuueckoe mpeBpalleHue. IBTEKTOMIHOE
HpeBpalleHUE.

XapakTepHucTHKa ¥ B MOJIHOM (hazoBoii nuarpammeiFe — C.

XapakTepucTUKa KOMIIOHEHTOB U (a3 cucrembiFe — C.

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

Ilepeyenb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (5 cemecTp):

=

w

o o

CBs3b MEXly CTPYKTYPOH U CBOMCTBAMM CEPBIX YYT'YHOB.

Knaccudukanus, MapkupoBKa M  NPUMEHEHHE CEphIX UYYryHOB  (JINTEHHBIH,
BBICOKOTIPOYHBIN, KOBKUH, OTOETICHHBINH, aHTU(PUKIIMOHHBIH).

Bnnsnue yriieposa v MOCTOSIHHBIX TPUMECEN HA CBOMCTBA CTAJIH.

Knaccugukaius, MapkupoBKa U NPUMEHEHHUE YTIEPOAMCTHIX cTaliell (OOBIKHOBEHHOTO
KauecTBa, KAUeCTBEHHOW KOHCTPYKIIMOHHON, HHCTPYMEHTAJILHON ).

IIpeBpaiieHus npu Harpese CTaiu.

Pocrt 3epHa aycreHuTa npu Harpese.

M3orepMuueckuii pacnan NepeoxiakJIeHHOrO ayCTeHHuTa. M3orepmudeckue nuarpamMmsl
pacnaja nepeoxJIaKIC€HHOTO ayCTECHUTA.

IIpeBpaleHus npyu HENPEPHIBHOM OXJIAXACHUU CTalu. TEepMOKMHETUYECKUE THATrPAMMBI
pacnajza nNepeoxJIaKICHHOTO ayCTEHUTA.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

9.

10.
11.

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

BnusHue serupyrommx 3J€MEHTOB Ha  YCTOMYMBOCTH M KHHETHKY pacrapa
NIEPEOXJIAXKIECHHOTO ayCTEHUTA.

[IpeBparenus npu Harpese (IIPH OTIYCKE) 3aKAJIEHHOM CTajH.

Knaccugukanus, MapKkiupoBKa U IPUMEHEHUE KOHCTPYKIIMOHHBIX JISTUPOBAHHBIX CTaJICH
(cTpoutenbHas, MANIMHOCTPOUTENbHAs JJs XOJIOJAHON INTaMIOBKH, ylydllaemas,
pPECCOPHO-TIPYKUHHASA, [MAPUKOMOAIINITHUKOBAsA, cTanu s 3akanku TBY, cramm mis
XTO).

OcHOBHBIC TIOHATHS U KJIaccu(PHUKaAIUs TepMUIECKON 00pabOTKH.

OTxur cranu.

3akasika CTaiH.

Otnyck cranu. CrapeHue.

XUMHUKO-TepMUYEcKas 00padoTKa.

Tepmo-mexaHnueckas 00paboTKa CTaH.

CnnaBbl Ha OCHOBE Meiu (OpOH3BL, JTATYHH).

CruiaBbl Ha OCHOBE AJIFOMUHUSA.

CrutaBbl Ha OCHOBE THTaHa. baGOUTHL.

[TopomikoBbie, KOMIIO3UIIMOHHBIE, aMOP(HBIE MaTEPUAITHI.

CBolicTBa U IPUMEHEHUE OCHOBHBIX TPYIIIT HEMETAJUIMUECKUX MaTepUaIoB.

YMmeTn

aHaJTM3UPOBATh
CTPYKTYpe u
TEXHOJIOTUIECKUX nporieccax
OPOM3BOJICTBA, OOpabOTKH U
MOTUGPUKAIIMA ~ MaTEPHAIOB U
HNOKPBITUH  MPUMEHUTEIBHO K
PEIICHHIO TTOCTABJICHHBIX 3a/1a4;
npuoOpeTaTh 3HAHUS B 00JIACTH
MaTepHaOBEICHHS;

NPUMEHAITh MaTePHAIOBETIECKHE

JIaHHBIE 0
CBOMCTBAX,

IIpumepHBIe NIpaKTHYECKHUE 3a1aHUSA JIA 3a4eTa (4 ceMecTp):

1.

KakoBbl pazMepbl CTPYKTYPHBIX 3JEMEHTOB, KOTOpPbIE MOKHO YBHMIETH (pa3pelinTb) C
MOMOUIbI0 ONTHYECKOTO (CBETOBOro) Mukpockomna? Kak BbIOpaTh MOJIE3HOE yBETMYEHHE
MuKpockorna? KakoBa OCHOBHasi OCOOCHHOCTb TPUTOTOBJIECHUS OOBEKTa IS
MHUKPOCKOIIUYECKOTO HCCIIeI0BaHUS?

OOBsACHUTD, 3a4eM HEO0O0XOAUMO HCCIIE0BaTh MaKpocTpykTypy? Kakumu meromamu 310
MOHO cienath? UTo MOXKET CITyKUTh 00bEKTOM MaKpoaHan3a?

Kakum METOJOM MOXHO YCTaHOBUTH THIl KPUCTAJJIMYECKON PEIIETKH MeTaula U €€
napametpsl? Kakue Tumbl pemeTok BeTpeyatores y MetamuioB? [lodyemy oHU Ha3bIBaloOTCA
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

3HaHUA B MpodeccruoHaIbHON
JIeATEIbHOCTH; UCIOJIb30BaTh UX
Ha MEXIUCIUIUIMHAPHOM YPOBHE

~

10.

11.

12.

13.

14.

15.

16.

17.

IUIOTHOYIIAaKOBaHHBIMU ?
[TpuBenuTe npuMep BAUSHUS TUIA CBSA3U (TUIIA KPUCTAJUIMUECKOM PEIIETKH) Ha CBOWCTBA
MaTepuaia.
[Touemy cBoOiCcTBa KPUCTAJUIMUECKOIO MaTepHala, M3MEPEHHbIE B Pa3HbIX HAIIPABICHUSX,
MOTYT OT/In4aThesa? B Kakux MaTepuaniax 3To siBJ€HUE HE HaOIr0AaeTcs U noyemy?
[Touemy npu XOJIOAHOM IIaCTUYECKOM AedopManuu (IITaMIIOBKE WJIM BBITSDKKE) MOTYT
00pazoBathCs (EeCTOHBI 110 KPOMKE (Kparo) u3aenus?
OOBSACHUTD, YEM PA3ITUYAIOTCS 0-)KEJIe30, Y-)KeIe30 U d-Kene30?
[Touemy mpu XOJOAHON IUTACTHYECKOW aAedopMamuy BO3pACTAIOT MPOYHOCTHBIC
xapakrepucTuku? Kak 3To sBieHue HasbiBaeTcs? B Kakux ciydasx 3TO SBJICHHE
HEXKENaTeNIbHO?
Yro 03Ha4YaOT TEPMUHBI J1e(OPMALMOHHOE YIPOYHEHHUE, 3ePHOTPAHUYHOE YIPOUHEHHE,
JUCTIIEPCUOHHOE YIIPOYHEHHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?
[Toscuuth rpaduueckn (GU3MUECKUI CMBICT TOHATHS «pPaBHOBECHAs TeMIleparypa
KpucTaJIM3anuu (1iasieHus)y». Kakoe yciaoBre He00X0JUMO BBIIOIHUTD, YTOOBI HaYascs
IIPOLIECC KPUCTAIUIU3ALMH?
OOBSICHUTD, B Ye€M OTIMYME KPHUBBIX OXJIAXKIECHUS KPHUCTAUIMYECKUX U aMOpP(HBIX
Tes1?MOXKHO JIM IOTY4YUTh aMOP(HBIN MeTalul (MeTallIN4ecKoe CTEKI0)?
[ToueMy 3epHa 3aKpUCTAJUIM30BABIIETOCS METAJIMYECKOrO0 MaTepuansa He HMEIOT
reOMETPHUYECKH NMPaBUIbHOU (HOpMBI?
Kakyro nenp npecienyroT npu BBEACHUU B paciiaB (KUAKUN MeTau1) MoIu(UKaTOpoB?
[TpuBecTH npuMeps! AEHCTBHS MOIU(UKATOPOB.
OOBsICHUTD, B KaKO OTJIIMBKE 3€pHO 3aKPUCTAJUIM30BABIIErocs MeTamia OyaeT OoJblie:
IPY PA3TUBKE )KUIKOTO METAJUIa B IECYaHYI0 (OPMY MITH B METAJUTMYECKYIO?
OOBSICHUTD, K YEMY MOKET NPUBECTH MEPETPEB paciiaBa Mpej pa3aIuBKOM ero B GopMbl
(M3710KHULIBI)?
OOBSICHUTD, 3aUu€M MPOBOISAT OINEPALHIO TOJICTYKUBAHUS TP MOTy4eHUH OTINBOK? Kak
€€ OCYILLECTBUTh
OOBSICHUTD, NIPU Kakol nedopMaliii MOXKHO HEOOPATHMO U3MEHUTH OpMY, pa3Mephl U
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

29.

CBOICTBa MaTepuaia —yrnpyroi Win miacCTUYECKOun?

OOBSICHUTD TIOHSITHE TEOPETHUYECKass MPOYHOCTh KpucTauia. Kak oHa M3MEHseTcs TpH
M3MEHEHUU TUIOTHOCTHU JAUCIOKAIHiA?

OOBSCHUTB, 9TO MPOUCXOAUT npu (hopMupoBaHUH TEKCTYPBI B
nedopMupoBaHHOMMaTepuane?

3auem TpeOyeTcss BOCCTaHABIMBAThH IUIACTUYHOCTH XOJIOIHOAS(HOPMHPOBAHHOTO JIMCTA
(kaTMOpOBaHHOW 3aroTOBKH, BOJOYEHOHN MpoBoJiokn)? Kakoit oOpaOOTKON 3TO MOXKHO
cAenaTh?

OObsICHUTb, Kakoe CBOMCTBO MaTepuaja XapaKTepusyeT TBepaocTh. Ha uem
OCHOBBIBAIOTCS METOBI U3MEPEHUS TBepAocTU? B ueM ux otnuune?

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

C Kaxoil LieIbI0 IPOBOJAT YCTAJIOCTHBIE UCIIBITAHUS?

Ha npumepe NIBYXKOMIIOHEHTHOW CHCTEMBl MOKa3aTh, KaKyl0 HH(OPMAIMIO MOMXHO
MOJIYYUTh, TOJIB3YSCh MPABUIIOM pblyara (IpaBUIOM OTPE3KOB).

CxeMaTH4HO M300pa3uTh IUarpaMMy ABOMHON CHUCTEMBI C OTCYTCTBUEM PAaCTBOPUMOCTH
(c TOJMHOW pacTBOPUMOCTHIO, C OTPAHUYCHHOM PACTBOPUMOCTHIO) KOMIIOHEHTOB B
TBEPJAOM COCTOSIHMM, JaTh XapaKTePUCTUKY TOYEK, JIMHUK JauarpamMmsel, ¢a3 u
0e3BapuaHTHBIX MPEBPAICHUN CUCTEMBI.

PaccuntaTh OTHOCHUTEIBHOE KOJUYECTBO CTPYKTYPHBIX COCTABIISIIOUIMX CIUJIaBa MpH
KOMHATHOW TEMIIEpaType M CXEMAaTH4YHO H300pa3uTh CTPYKTYpY CIUIaBa JIBOWHOMU
CHUCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH (C MOJHOM PAaCTBOPUMOCTBIO, C OTPaHUYEHHOU
PacTBOPUMOCTHIO) KOMITIOHEHTOB B TBEPAOM COCTOSTHUH.

Onummrte oOpa3oBanue neaeOypura. B kakux crmmaBax oH oOpa3yercs, KaKOBBI YCIOBHS
ero obOpazoBanusa? Kaxoit neaeOyput Ha3pIBalOT MpeBpaiieHHbBIM? CXeMaTHYHO
M300pa3uTh CTPYKTYpY JeAaeOypurta mpu KOMHATHOM TeMIeparype.

Onumure oOpazoBanue nepiauta. KakoBbl ycioBust 00pa3oBaHus U XapaKTEPUCTHUKUA ITOU
CTPYKTYpbI? CXeMaTUIHO U300pa3uTh CTPYKTYPY MEpIUTa MPH KOMHATHOM TeMIepaType.
KaxoBbI pa3HOBHAHOCTH 3TOUM CTPYKTYPHI?

N300pa3uth quarpamMmy COCTOSTHUS JKeNe30 — KapOwa kenesa, yka3zaTh (a3bl BO BCEX
00J1acTsAX auarpaMMbl, pacCMOTPETh MpeBpaimieHust B criase, coaepxkamem 0,01 (0,2;
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30.

0,45; 0,8;1,0; 2,5; 4,3; 4,79 % C. Kak Takoii crutaB Ha3zwiBaeTcsi? Paccuurtarh
OTHOCHUTEJIbHOE KOJIMYECTBO CTPYKTYPHBIX COCTABJISIOIIUX B 3TOM CIUIABE U CXEMaTUYHO
M300pa3uTh €ro CTPYKTYpy IPH KOMHATHOI TeMIleparype.

OOBSICHUTD, YeM JHarpaMMa Jeje30 — rpadHuT OTIIMYAeTCs OT JUarpaMMbl JKeJne30 —
neMeHTHT. M300pa3uth CXEMaTUYHO CTPYKTYpPhl CEPbIX YYIryHOB C  pa3HOil
METaJUINYEeCKON OCHOBOW ((peppuTHOH, (peppuUTHO-TIEPINTHOMN, MEPIUTHON) U C Pa3HOH
dbopMoil rpaduUTOBBIX BKIIOYEHHH (IUIAaCTUHYATOM, MApOBUAHON). OOBICHHUTH, Kak
MIPOUCXOIUT MpoIiece rpaduTU3aUU U POPMUPOBAHUS CTPYKTYPHI B ATHX CIUIaBaXx.

IIpuMepHBbIe NIPaKTHYECKHeE 3aJaHu AJI IK3aMeHa (5 cemecTp):

1.

N300pa3uTh MONHYIO IUarpaMMy COCTOSIHUS )KEJIe30 — YIIIepos, yKa3aTh (as3sl BO BCEX
00J1acTsX TMarpaMMsl, pacCMOTPETh NMPEBPALIECHUS B CIIJIABE CUCTEMBI JKeJe30 — KapOoua
xkenesa, conepxamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii craB
HazbIBaeTcs? PaccuMTarh OTHOCUTENIBHOE KOJMYECTBO CTPYKTYPHBIX COCTaBISAIOIIUX B
9TOM CIUIaBE U CXEMATUYHO M300pa3uTh €ro CTPYKTYpY NPU KOMHATHOM TeMIleparype.
N300pa3uTh MOJHYIO AMAarpaMMy COCTOSIHUS JKeJIe30 — YIJIepo/ia, yKazaTh (a3bl BO BCEX
o0JacTsX IuarpaMMbl, paCCMOTPETh IPEBPAIICHUS B CIUIABE CUCTEMBI KeJIe30 — rpadur,
cogepxamem 2,5% C, ¢ pa3HOM MeTaliM4eckoil ocHOBOH  ((peppuTHOMH,
(beppuUTHO-NIEPIUTHON, MEPIAUTHONH) U C pa3sHOW (OpMOIl TIpadUTOBBIX BKIIOUYEHHM
(mnactuHYaToM, mapoBuaHOI).Kak Takoii cruiaB HazpiBaeTcsi? CxeMaTHYHO M300pa3uTh
€ro CTpYKTYypy IIpH KOMHATHOI TeMIiepaType.

Pacmmm¢poBath Mapku cTanM, yka3aB COJEp)KaHHE YIJepoja, BUA M COIEp)KaHue
JIETUPYIOIIUX 3JIEMEHTOB, Ka4eCTBO, HA3HAUEHHUE U IPUMEPHBIE CBOICTBA.
PacmmgpoBats Mapky ceporo (JUTEHHOro, BBICOKOIPOYHOT0, KOBKOT0) YyT'yHa, yKa3aB
€ro CTPYKTYPY U YCIIOBHS MOJTYUYECHHS

HazoBute kpuTHYeckue TOYKM CTalM W MX oOo3HadeHue. Kak onu onpepenstorcs?
VYkazarb ux nojuoxxenue Ha quarpamme Fe-C.

Kaxoii aycTeHUT 1 moyeMy Ha3bIBalOT NepeoxJIaxaAcHHbIM? Kak onpeienTs CTeneHb ero
TIePEOXIIAKICHHS ?
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~

10.

11.
12.

13.
14.

15.

16.

20.

21.
22.

[ToueMy B 3aKkaJieHHOM CTaju BCErJla MPUCYTCTBYET OCTATOYHBIN ayCTEHUT?

Kak MoOXHO wuCHIONb30BaTh Ha MPAKTUKE H30TEPMHUYECKHE JMarpaMMbl pacraja
MEPEOXIIAKACHHOTO ayCTeHUTAa?

Kak u3meHsiTCs CBOMCTBA CTaJIM MPU YBEIIMUEHUU CKOPOCTH OXJIAKIEHHUS B MEPIUTHOM
uHTepBane? OOBbACHUTH, ToYeMy?

BriOpats Hanbomee AUCIEPCHYIO0 CTPYKTYPHYIO COCTABIISIONIYIO, (DOPMUPYIOIIYIOCS TPH
G y3nOHHOM paciiajie MepeoxIakKICHHOTO ayCTeHUTA.

Uro o0miero u B 4eM OTJIMYUS B CTPYKTYpax MEPIUT, COPOUT U TPOOCTHUT?

OOBACHUTD, TOYEMY MAPTEHCUT UMEET BHICOKYIO TBEPIOCTh.3aueM CTallb CO CTPYKTYpPOi
MapTEHCUTA HAJ0 MOABEPraTh OTIYCKY?

OOBACHUTD, B KaKOH cTanu Oy/eT BbILIE TBEPAOCTH MpH 3aKaike: B ctanu 45 niu 30XI'C?
OOBbsACHUTH, y KakoW cTasn OyAeT OoJblle MPOKAIWBAEMOCTb — YIJIEPOAMCTON WU
JerupoBaHHOK? 3a4eM HEOOXOAUMO 3HAThH MPOKAITUBAEMOCTH CTANU?

Kak BbIOpaTh CKOPOCTH OXJIAKIEHHUS TMPHU 3aKaJIKe JUIsl TOJYYCHHS MapTEHCUTHOU
CTPYKTYPBI 110 BCEMY CEUEHUIO HU3/1enus?

JInst KaKkoi cTany — JO3BTETOMHOMN WA 3a3BTEKTOUIHON — HYKHO MPUMEHSTH HETIOJIHYIO
3akanky? [losicauthb, ucnonw3ys nuarpammy Fe-C.

[ 7. CpaBHUTE CBOWCTBA CTaJM C OCHHUTHOM CTPYKTYpOH W MapTEHCHUTHOW CTPYKTYpPOH, ¢
OEeMHUTHOIN U TPOOCTUTHOM CTPYKTYpOi. OObSICHUTE pa3IuyHsL.

18.
19.

[ToueMy npu oTIycKe 3aKaJ€HHOW CTaJIM BHIOUPAIOT pa3InyHbIE TEMIIEpaTypbl HarpeBa?
Kakas cranp nocne ynyumienus: 0yaeT UMeTh 0osiee BHICOKYIO TBEPJOCTh: CTaib 45 wiu
ctanb30XI'C, ecnu OTITyCK MPOBOIMIIN IIPU OJHOM M TOM ke Temreparype?

[ToueMy pexyluil MHCTpYMEHT U3 YIJIEPOAUCTOMN CTalU MOJBEPrar0T HU3KOMY OTITyCKa.
Kakas Oyzer cTpykTypa u CBOMCTBa TAKOTO MHCTpYMEHTa?

B 1eM ocHOBHasi 0COOEHHOCTD M IIPEUMYIIIECTBA TEPMOMEXaHUUECKOM 00paboTKU cTanu?
C Kaxo¥ 1[eNbI0 HACKHIIAIOT IOBEPXHOCTh HU3KOYIIIEPOAUCTON CTANIN YIIIEPOIOM?

Bnanets

— mnpodeCCUOHAIBHBIM SI3BIKOM B
o0nacTu MaTepuaIoBeICHUS;

IIpuMepHbIe MpaKTHYeCKHE 32JaHUS /151 3a4eTa M0 PelleHUIo0 3a/1a4 U3
npogeccnoHaabLHOI o01acTu (4 cemecTp)
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— HPaAKTUICCKUMU HaBbIKaMH
HCIIOJIB30BaHHA OCHOBHBIX
MCTOA0B HUCCICIO0BaHUA B

obnactu MAaTCPUAJIOBCACHHA,

— BO3MOXHOCTBIO
MCXKAUCHOUILIMHAPHOT'O
MMPUMCHCHUA MAaTCPHUATIOBCACHUSA

— HaBBbIKaMH OLICHKHU
TCXHOJIOTHYCCKHUX H C.Hy}Ke6HBIX
Ka4yCCTB MaTcpraioB nyTem
KOMIIJICKCHOT'O aHaJIn3a ux
CTPYKTYPBI U CBOﬁCTB, a TakKXKeC

pe3yJIbTaTOB
(bU3UKO-XUMHYECKHUX,
KOPPO3HOHHBIX u TIPYTUX
HUCIBITAaHUN

~ow

~

10.

11.

12.

13.

Kak npoBectu Makpoananus? KakoBsl ero 1emnu, MeToabl?

Kakum MeTonoM MOXKHO HCCeloBaTh paclpesiesieHHe cepbl B CIHUTKE (OTJIMBKE,
3aroToBKe)?

Kak npoBectu rirybokoe TpaBieHHe cTaabHOro oopasua. Kakossl ero mnemnu?

Kakum MeTOoqOM  MOXHO  BBIIBUT  IOPbI, TPEUIMHBI, PAKOBHUHBI, KPYIIHbIE
HEMETAJUTMYECKHUE BKIIIOUEHUS B OTIUBKE (CIHUTKE, OTIMBKE, IOKOBKE, IpoKaTe)?

[Tpu MakpoaHay3e CIUTKA BBISBJIECH JIMKBALMOHHBIA KBaApaT (MOAycaao4yHasl JIMKBaIKs,
oceBasi OPUCTOCTh, CKBOPEYHUK, KAMHEBUIAHBINA HU3JIOM, (DIIOKEHBI, MU(EPHBINA H3II0M,
paccioeane). OOBSICHUTD MPUYHHBI MOSIBIICHHUS 3TOTO ASPEKTa U BO3ZMOXKHBIC CIIOCOOBI
€ro HcrpanjieHus (IPeIOTBPALICHUS).

Kak oTiIMuuTh YCTaJOCTHBIM M3JI0M OT NPOYMX BHUAOB H3jaoMa? KakoBbl MPUYMHBI
IIPOSIBJIEHUS TAKOT'O U3JIoMa?

Kak oTiiuuuTh BA3KOE pa3pylIieHHUEe OT XPYIKOro?

Kak mnpoBecTM MHUKpPOCKONMYECKOE HCCIENOBAaHUE METAUIMYECKOro Marepuana?yro
MO3KHO BBISIBUTH C TOMOIIbIO TAKOTO MCCIIEA0BaHNUsA?

Kak MO>XHO MOBIUATH HAa BEJIMYMHY 3€pHA NIPU KpUcTaM3auuu Meramia? Kakne mepsl
MOKHO MpPENJIOXKUTh Ui TOro, YyTOObl OOECHEeUUTh IOJIYYEHHE MEJKOIrO 3€pHa IpHU
KpUCTAJIIN3aLUu?

OOBsICHUTh, B 4YeM pa3udyhe MeXAY XOJOJHOM U ropsdyed IIacTHYECKOn
nepopmanusamu? I[louemy npu XoJOAHOM IUIacTUUecKoil aedopmarun HabIomaeTcs
YIPOYHEHUE METaJIa, & IPU TOPSTYEe 3TOr0 HEe MPOUCXOAUT?

Kak BOCCTaHOBUTH IUIACTMYHOCTH XOJIOAHO/1€(OPMUPOBAHHOTO JIHCTa (KAIMOPOBAHHOM
3arOTOBKH, BOJIOYEHOM npoBoJiokn)?Kax OCYILIECTBUTH onepanuo
PEKPUCTAIUIM3ALMOHHOTO OT>KHUra?

Kak ompenenuts mpenen ympyroctd (mpeneia TEKydecTH, Tpelesn MpOYHOCTH,
OTHOCUTEJIBHOE YAJIMHEHUE, OTHOCUTENIBHOE CYXEHHE, TBEPAOCTb, YAAPHYIO BSI3KOCTb)
MaTepuana?

Kak ompenenuts OTHOCHTENbHOE KOMUYECTBO (ha3 (CTPYKTYPHBIX COCTABIIAIOLINX) MPH
3aJIaHHON TeMIIepaType B IBOMHBIX criaBax? [losicHuTs rpaduuecku.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ITpy KakuX yciaOBUSAX B METAUIMYECKUX CIUIaBaX MOKET 00pa3oBaTh TBEPAbLH pacTBOP
3aMelIeHus (TBEpAbId pacTBOpP BHEAPEHUS, XMMHUYECKOE COEIMHEHHUE, MEXaHUYecKas
cMech KOMIOHEHTOB)? Kak BBINISAAT 00s1acTH 3TUX (a3 Ha AUarpaMmax COCTOSHUSA?
CxemaTnuHO u300pa3uTh KpHUBYIO OXJIQXKIEHUS U CTPYKTypy Jr0O0ro cruiaBa
JBYXKOMIIOHEHTHOW  cHUCTeMbl (C  OTCYTCTBUEM  PACTBOPUMOCTH, C  IOJHOH
pPacTBOPUMOCTBIO, C OIPAaHUYEHHOM pacCTBOPUMOCTBI) KOMIIOHEHTOB B TBEPAOM
COCTOSIHUM) ITPY KOMHATHOM Temreparype.

CxeMaTH4HO M300pa3UTh CTPYKTYPY JIFOOOT0 CIUIaBa JBYXKOMIIOHEHTHOH CHCTEMBI IIPU
KOMHATHOW TEMIIEpPAType, PpPacCUUTaB OTHOCHUTEIBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTABJISIFOLIUX.

[Tpy MHMKpPOCKOIIMYECKOM HCCIEeOBAaHMM B CIUIaBe HAOMOAaloTcs 3epHa (epputa H
HeOO0JIbIII0e KOIMUecTBO IieMeHTUTa. Kak Ha3biBaeTcs Takoil cruias? KakoBbl ero cBoiicTBa
¥ 00J1aCTH TPUMEHEHUs?

[Ipy MUKpPOCKONHMYECKOM HCCIEIOBaHUM B CIUIaBe HaOIIoAaroTcsl 3epHa (eppura u
nepauT. Kak HaspiBaeTcs Takoil cruiaB? KakoBbl €ro CBONMCTBA M KaK OHM 3aBUCST OT
konuuecTBa nepauta? KakoBsl 001acTv MpUMEHEHUS STUX M1aBOB?

[Ipy MHKPOCKONIMYECKOM HCCIIEJOBAaHMM B CIUlaBe HaOmromatorcss mnepiauT. Kak
Ha3bIBaeTCs Takol crutaB? KakoBbl pa3HOBUIHOCTH TaKOM CTPYKTYpPHI U pa3linyusl B UX
cBoiicTBax?

[Ipy MUKpPOCKOIIMYECKOM HCCIIEJOBAHUM B CIUIaBE HAOJIONAIOTCA MEpPIMT M CeTKa
LIEMEHTHUTA IO TpaHULaM 3epeH. Kak Ha3biBaeTcs Takoil cruiaB? KakoBbl €ro cBOMCTBA U
obyacTv MpuUMEHeHus?

[Ipy MUKPOCKONMMYECKOM HCCIEOBaHUM B cIUlaBe HabOmomaercss seneOypur. Kak
HazbIBaeTcs Takoi cruiaB? KakoBel ero cBoiicTBa v 00JaCTH NPUMEHEHUS?

[Tpy MHMKpPOCKOITMYECKOM HCCIEeIOBAaHMM B CIUIaBe HaOMoAaloTcs 3epHa (epputa M
BKIItoueHus rpadura. Kak Ha3zpiBaeTcs Takue ciiaBbl? KakoBbl pa3HOBUIHOCTH CIIJIABOB C
TaKMMH CTPYKTYPHBIMH COCTABJISIFOIIMMHU, KAaKOBBI Pa3JIn4Ms B UX CBOMCTBAx?

[Tpu MUKPOCKOMMYECKOM HCCIIEOBAHNUH B CIUIaBe HAa0MII01al0TCs 3epHa GeppuTa, nepiuT
U BKIItoueHus rpadura. Kak Ha3piBaeTcs Takue crutaBbl? KakoBbl pa3HOBHIHOCTH CILUIABOB
C TAKMMH CTPYKTYPHBIMH COCTABJISIOIIMMH, KAKOBBI Pa3JINYMs B X CBOMCTBAX?
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24. HpI/I MHKPOCKOIIMYECKOM HUCCIICAOBAaHHWH B CIIJIaBC Ha6J'IIOI[aIOTCH MNEPJIUT U BKIKOUCHUA

rpadura. Kak Ha3piBaercs Takue cruiaBbl? KakoBbI pa3HOBHIIHOCTH CIIABOB C TAKUMU
CTPYKTYPHBIMH COCTABJISIFOLIMMU, KAKOBBI Pa3JINYUs B UX CBOMCTBAxX?

25. Kak naeHTH(UIMpOBaTh B CTAIHM BUAMAHIITETTOBYIO CTPYKTYpY? Ilpm Kakux ycioBusix

OHa MOXCT O6paSOBaTBC$I M KaK 3TO ITOBJIMSACT Ha CBOMCTBA CTaIn?

26. [Ipn kakuxX YCIOBHUSIX B CTAIM MOXXET 00pa3oBaThcs MepechimeHHbiii hepput? Kak on

MOBJIMSIET Ha CBOMcCTBA cTaiu. Kak npeaoOTBPATUTL €Io 06paSOBaHI/I€?

IIpumepHble NpaKTHYECKHUE 3aIaHNUS I IK3aMeHAa MO0 pPellleHHIo 32/1a4 U3
npogeccuoHaabLHOI o01acTH (5 cemecTp)

1.

2.

o

OOBbsCcHUTDH, KaK BbIOpaTh COJEp)KaHUE YIJIEpOJia B CTAIM AJI U3TOTOBJICHUS AETaIU
MaIINH, KOHCTPYKLIUU WA COOPYKEHUS.

OOBsICHUTD, KaK BHIOpATh COZAEpkKAHHUE YIIepoaa B CTAIU I U3TOTOBJICHUS PEXYIIETO
(ILITaMIOBOT0) HHCTPYMEHTA.

. Kak o ctpykrypHOMY IpH3HaKy MO>KHO OIPENETUTh CTalb (Oeblil YyryH, cepblil YyryH,

MOJIOBUHYATHIN UyTYH, KeJle30 TEXHUYECKOU YUCTOTHI)?

OOBSICHUTD, MOXHO JIM MCIOJB30BaTh O€JBI YYr'yH B KaueCTBE KOHCTPYKIIHOHHOTO
Marepuaia.

OOBSICHUTD MIPEUMYIIIECTBA CEPOTO YYT'yHA IO CPABHEHUIO CO CTAJIBIO.

. O6I>$ICHI/ITL, MOKHO JId HCIIOJIb30BaTh OCIbIHN YYyT'YH B KauCCTBC KOHCTPYKIHMOHHOI'O

Marepuana?

. OObsicHUTh, Kakasg ¢opma rpaduTa B MEHBIIEH CTENeHH OciIabiseT MeTalNTH4ecKyro

ocHOBY uyryHa? Kak nomy4uuts Takyto gopmy rpadura B oTauBke?

. Kak monyunTe OTIMBKY CO CTpyKTypol KoBKOro uyryHa? KakoBbel pa3HOBHIHOCTH

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

. [Touemy He MPOMCXOOUT YHPOUHEHHs CTalU MpPU ropsvel MmiacTuyeckou nedopmanuu

mipu 1050 °C?

10. TTouemy nedopmanms ceuana (Trur. = 327 °C) npu KOMHATHOM TemIiepaTrype siBIISIETCSI
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11.

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

19.
20.

21.

22.

23.

24,

ropstueit aedopmanmeii?

[Ipn pexpuCTAIUIM3aMOHHOM OT)KMI€ XOJIOAHOKATaHOW JeHThl u3 cramu  08kn
oxJyaxaeHue B uaTepBaiie Temmneparyp 680 — 370 °C BenyT ¢ Masoit ckopocThio. [Touemy
3TO HEOOXO0aUMO?

Haznauuth pexuM pEeKpUCTALIM3ALMOHHOIO OTXKUIAa JUIsl  HHUKOYIJIEPOAMCTOMN
XOJIOTHOKATaHO! JINCTOBOW CTaJIH.

Kak ornpenensitorT CKJIOHHOCTH CTalId K pOCTY 3€pHA IIpU Harpese?

HazHauuTh pexum MOIHOTO OTXKUTIA I CTAJIA Mapku 45.

Haznauuth pexum HOpManu3aluu 1Jisd CTajld Mapku 45.

BriOpath TepMudeckyro 00pabOTKy Uil UCIPABIECHUS BUAMAHIITETTOBONW CTPYKTYpHI B
CTaJIbHOW OTJIMBKE.

BeiOpath TepMuueckyro 0OpabOTKy Ul HCHpPABICHUS KPYHMHO3EPHUCTOW CTPYKTYpPbI
ropsiYEKaTaHOW CTaJIH.

BeiOpath 3akanouHyio cpeny, 0OecledMBarollyl0 HauOOJbIIYI0 HPOKAINBAEMOCTh
YIJIEPOIUCTOMN CTaJIH.

BrI1Opath 3akano4yHyto cpeay Ul 3aKallky JETUPOBAHHOM yriiepoJucToil cTanu.
BriOpaTh pexuM OTIycKa 3aKaJIeHHOM cTaju, 00ecreunBaroLIfil COXpaHEeHUE BBICOKOI
TBEPIOCTH.

BriOpaTe pexxuM OTIIyCKa 3aKaJeHHOH cTanu, OOECHeuMBalOLIUMi BBICOKHE YIPYyTue
CBOMCTBA

BriOpaTh pexxuM oTIycKa 3aKajleHHOW cTanu, o0ecrnedyMBarollui COuYeTaHUuE BBICOKOM
IIPOYHOCTH, TBEPJOCTH, INIACTUYHOCTH U yIaPHON BA3KOCTH.

Cranb 45 Obuta mogBepruyTa HarpeBy NoJ 3akaiky Ao remmeparypsl 740 u 840°C. Kakoit
PEKUM HarpeBa BbIOpaH MPaBUIbHO U TTOYeMY?

Cranp Y10 Oplma moaBeprayTa HarpeBy Moj 3akaiky o temmeparypsl 740 u 900°C.
Kakoii pexxuM HarpeBa BbIOpaH NMpaBUIbHO U TOYeMy?
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OlLlCHMBAHHSA:

IIpomexyTouyHas aTTecTanus no JucuuiinHe «MarepuajiopeneHue»s 4-oMm ceMecTpe
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIAJICHUN, Y IPOBOJUTCS B BUJIE 3a4€ETa.

3a4yeT MpOCTABISAETCS IOCIE OLIEHKHM 3HAHUH OOYYalolIMXCs MO pe3yibTaTraM 3alluThl
BBINOJIHEHHBIX JIAOOPAaTOPHBIX PAabOT M KOHTPOJIBHBIX paldoT, BKIIOYAIOIIUX TEOPETHYECKUE
BOIIPOCHI U IIPAKTHUUECKUE 3aJaHUsl.

Ioka3aresu u KpUTEpUM OLleHUBaHKs 3a4eTa (4 cemecTp):

Jns monmydeHus: ONeHKU

— «3a4TeHo» — OOyyarolMics [JOJDKEH II0Ka3aThb 3HAHMsS HE TOJBKO Ha YpOBHE
BOCIIPOM3BEACHUS W OOBSICHEHUS HMH(OpMAIMHM, HO W HMHTEUICKTyaJlbHbIC HABBIKM PEIICHUS
npobieM U 3a/1ad, HaXOXKIACHUS YHUKAIbHBIX OTBETOB K MpoOieMaM, OLIEHKM U BBIHECEHUS
KPUTHYECKUX CYKJICHUH;

— «He 32a4TeH0» — 00yJaroIIUNCs He MOXKET II0Ka3aTh 3HAaHUs HAa YPOBHE BOCIIPOU3BEICHUS
1 00BbsCHEHHUS HHPOPMALIUH, HE MOXKET II0Ka3aTh HHTEJUICKTYAIbHbIC HABBIKH PELICHHUS TIPOCTHIX
3a1ad.

IIpome:xyTouHasi arrecranusi N0 JMCHUILIMHe «MarepuajioBeleHue» B 5-0oM
CEMECTPEeBKIIIOYAET TEOPETHUUYECKUE BOIPOCHL, II03BOJSIOLUIME OLEHUTh YPOBEHb YCBOEHUS
00y4arolMMuUCs 3HaHUH, U TPAaKTUYECKUE 3aJaHMsl, BBISBIISIIOIINE CTENEHb CHOPMUPOBAHHOCTHU
YMEHUH U BIaJIeHU, U TPOBOAUTCS B POpME IK3aMeHa

DK3aMeH 1O JaHHOM MUCHUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAI[MOHHBIM
OuneraM, KaXKAblil M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCAa U OAHO MPAKTUYECKOE
3a/1aHKeE.

IToxa3aTenn U KpUTEepHH OLCHNBAaHUsA JKk3aMeHa(S cemecTp):

— Ha OUEHKY «OTJIHYHO» — OOy4aromuiicss JEeMOHCTPUPYET BBICOKUN YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKoe U TJIyOOKOoe 3HaHHe
yueOHOro Marepuaia, CBOOOJHO BBINOJHSET IMPaKTUYECKHE 3a/laHus, CBOOOJIHO ONEepUpyeT
3HAHUSMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CII0)KHOCTH.

— Ha OIIEHKY «XO0pomo» — oOydarloluics JIEeMOHCTPUPYET CpPEAHUNA YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHMS OCBOEHbBI, HO JOMYCKAIOTCS
HE3HAaYUTEeNbHbIE OINOKH, HETOYHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX OIEepalusiX, IEpeHoce
3HAaHWW U YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYaLUH.

— Ha OIEHKY «YAOBJIETBOPUTEJIbHO» — OOYyYaloOIIUWCA JAEMOHCTPUPYET MOPOTOBBIN
yYpOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0JIe KOHTPOJBHBIX MEPONPUATHI JOMYCKaIOTCS
OIIMOKH, TPOSBISAETCS OTCYTCTBHE OTIEJIbHBIX 3HAHHWI, yYMEHUH, HaBBIKOB, OOyYaroIIHics
VCIIBITBIBAET 3HAYUTENIBHBIE 3aTPYJHEHMS IIPU ONEPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU IIPU HUX
IIEPEHOCE HA HOBBIE CUTYALINH.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIbHO» — 00yUalOMIUNACS IEMOHCTPUPYET 3HaHUS He OoJiee
20% TeopeTHyeCKOro MaTepuaia, JONYyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET IoKa3aTh
MHTEJJIEKTyaJIbHbIE HABBIKM PELIEHUS IPOCTBIX 3a/1a4.



