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PaGouas nporpamma cocrapieHa Ha ocHoBe ®I'OC BO no HanpapjeHHIO MOATOTOBKH
22.03.02 Metannyprus (ypoBeHb GakanaBpuara) (mpuka3 Muno6pnayku Poccun ot 04.12.2015
r. Ne 1427)

PaGouas nporpamMma paccMOTpeHa M ofoOpeHa Ha 3acefaHuH Kadenpbl JIMTEHHBIX

TPOLIECCOB ¥ MAaTEPHATIOBEICHHS »
19.02.2020, mpotoxos Ne 8 //
3as. kadeapoii ﬁ/;/”’/“ H.A. ®eokTHCTOB

PaGouas nporpamma oo6peHa Meroaudeckoi komuccueit UMMuM
20.02.2020 r. mpotokoa Ne 5 *

[Ipencenarens A.C. CaBuHOB
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PenieH3eHT:
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JIuer aktyanuszanuu paéodeii nporpaMmbl

Pabouas nmporpamMma nepecMoTpeHa, o0cyxkaeHa u onodpeHna ans peanusauuu B 2020 - 2021
yueOHOM roaly Ha 3acenanuu kadenpsr JIMTEHHBIX MPOLIECCOB U MaTePHAIOBEICHHUS

Ipotokon ot 01 cenrsiGps 2020 r./'Ng 1
3aB. kadeapoii . H.A. ®eoktucros

Pabouas mporpamMma nepecMoTpeHa, o0cy»xaeHa u onodpena ans peanusauuu B 2021 - 2022
yueOHOM roay Ha 3acenaHuu kadenpol JIMTEHHBIX MPOLIECCOB U MaTEPHUAIOBEIEHUS

[Iporokon or 20 . Ne

3aB. kadenpoii H.A. ®eoktucron

Pabouast mporpamma nepecMoTpeHa, o0cykaeHa u ogoodpeHa s peanusanuu B 2022 - 2023
yueOHOM rony Ha 3acenaHuu kadenpsl JIMTEHHBIX MPOLIECCOB U MAaTEPUAIOBEICHUS

IIporokom ot _ 20 . Ne

3aB. kadenpoii H.A. ®eoktucros

Pabouas mporpamma rnepecMoTpeHa, o0cyskaeHa U oao0peHa as peanusaunu B 2023 - 2024
y4eOHOM roay Ha 3acenannu kadenpbl JIMTEHHBIX MPOLIECCOB U MATEPHUAIOBEICHUS

[Iporoxonor 20 r. N
3aB. kadenpoii H.A. ®eokTuCTOB




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

LensiMmu ocBOEHMSI JTUCHUIUIMHBI «MarepualioBeeHne» SBISIIOTCS: MpUOOpeTeHHe
CTyJICHTaMH TEOPETUYECKUX 3HAHUW O 3aKOHOMEPHOCTSAX, ONPENESIOIUX CBOWCTBA
MaTepuaoB, MPAKTUUYECKUX HABBIKOB KOHTPOJS U MPOTHO3UPOBAHHUS CBOICTB M IMOBEACHUS
MaTepUaIoB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKH M IKCIUTyaTallMH, HEOOXOAUMBIX OaKaiaBpy
no npopuno «HOBenupHbIE U TPOMBIIUICHHBIE JTUTEHHbIE TEXHOJOTHUH» JJIS II0JOTBOPHOM
HAy4YHO-UCCIIEI0BATENbCKON U IIPOU3BOACTBEHHO-TEXHOJIOTUYECKON AESITEIbHOCTH.

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

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

Jns  W3ydeHWs  JUCLUIUIMHBIL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Xumus

Hcropus TexHukn

Hcropus Meramypruu

dusnyeckas XuMus

VYyeOHasi - 03HaKOMUTENIbHAS IPAKTUKA

Mertposorus, cTanaapTH3anus U cepTuuKanus

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

VYuyebHas - NpakTUKa [0 IOJYYCHHIO MNEPBUYHBIX NPO(PECCHOHANBHBIX YMEHMH WU
HaBbIKOB, B TOM 4MHCJ€ [EPBUYHBIX YMEHUH U HaBBIKOB HAyYHO-HMCCJIEI0BATEIbCKOU
JEATEIIBHOCTH

ba3oBble I0BENNPHBIE TEXHOJIOTUU

OCHOBBI CHHTE32 CIJIaBOB

OCHOBBI TEXHMYECKOT'O TBOPYECTBA

TBepaoTenpHOE MOAEIMPOBAHUE TEXHOJIOTUI JINTEUHOTO IPOU3BOICTBA

Teopus TUTENHBIX TPOLIECCOB

MonenupoBaHu€e MPOLECCOB U 0OBEKTOB B METAILITYPTUU

CtpykTypooOpa3oBaHHe B OTIIUBKAX

KypcoBas HayduHO-HCCIIeJoBaTeNbCKas paboTa

MeTtopl MCCIIE0BAHNN MATEPUAIIOB U IIPOLIECCOB

[Ipon3BojcTBEHHAs - MpPaKTHUKa IO MOJIyYEHUIO IMPO(ECCUOHATIBHBIX YMEHUN U OIbITa
npodecCHOHATBHOMN JesITeTbHOCTH

IIpon3BOCTBO OTIMBOK U3 CTAIM U YyT'yHa

[Ipon3B0oICTBO OTIMBOK U3 LIBETHBIX CIIJIABOB

[TonroToBka K 3aliTe U 3aIIKTa BBITYCKHON KBAIM(UKATMOHHON paboThI

[ToaroroBka k cade u cjaua rocyapCTBEHHOT0 SK3aMeHa

[Ipou3BoicTBEHHAS — PEIUIIOMHAS [TPaKTHUKa

CrennanbHble YyTyHbI

3 Komnerenuun odyyarouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrate ocBoeHMS AMCUUIUIMHBI (MOAyMs) «MaTepuasioBeieHue» 00ydarouuiics
JIOJDKEH 00J1a/1aTh CIISAYIOUIMMU KOMITETEHIIUAMU:

CrpyKTypHBIH
JJIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHUs

KOMIICTCHII N




[1K-12 ciocoGHOCTHIO OCYIIECTBIATH BHIOOP MaTEPUAIIOB JIJISl M3/ICIUN Pa3TUIHOTO HA3HAYEHUS
C Y4ETOM HKCIUTYaTallMOHHBIX TPeOOBaHUN M OXPaHbl OKPYKAIOIIEH Cpe/Ibl

- OCHOBHBIE OTIPE/ICIICHUS U TIOHATHS MaTEePHAIOBEICHNUS,
- OCHOBHBIE METO/IbI UCCJICIOBAHUM, UCTIOIb3YEMBIX B MATEPUATIOBEACHUH;
- CYITHOCTh ¥ 3aKOHOMEPHOCTH MPOIIECCOB MPH KPUCTAIIU3AIINH,
nedopmaruu, Harpese 1e(OpMHUPOBAHHBIX METAJLIOB;

- CYITHOCTh M 3aKOHOMEPHOCTH (Pa30BBIX U CTPYKTYPHBIX MIPEBPAIICHHUI B
CIUIaBaxX MPU TEPMUYECKOM, TEPMOMEXAHUYECKOM U XUMHUKO- TEPMHUUECKOM
BO3JCHUCTBHSX;

- BIIMSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MAaTEPUAJIOB U UX
W3MEHEHUS TT0/ BIMSIHUEM YCJIOBUH ITPOU3BOICTBA, 00PaOOTKH U
JKCILTyaTaluu;

- OCHOBHBIE THITbI KOHCTPYKIIMOHHBIX U HHCTPYMEHTAIBHBIX MaTEPHAJIOB;

- OCHOBHBIE IPUHIIUIIBI BHIOOpA MaTepHaia Jisl 31NN pa3InaHOrO
HA3HAYEHHS C YUE€TOM SKCILTyaTallMOHHBIX TPEOOBAHU U OXPAHbI
OKpY>Karollen cpeibl

3HaTh

- AHAJIM3UPOBATH JAHHBIC O CTPYKTYPEC U CBOﬁCTBaX, TEXHOJIOTUYCCKUX
mpoleccax Mpou3BOJICTBA, 00padOTKH U MOAU(DUKAIIMN MaTEPHATIOB
MPUMCHUTCIIBHO K PCHICHUIO TOCTABJICHHBIX 3a1a4;

- mpuoOpeTaTh 3HaHUA B 00JIACTH MaTEePHAIOBEICHNUS,

YmeTh - IPUMCHATH NPUHIHUIIBL BBI60pa Marcpuaia ajd I/I3I[€JIHI>1 Pas3iIM4IHOrO
HA3HAYEHUS C YUETOM SKCILTyaTallMOHHBIX TPEOOBAHUN M OXPaHBI
OKpY>Karollen Cpeibl;

- IPUMEHATH MaTepUAIOBEAUECKHUE 3HAHUS B TPO(HEeCCHOHATBEHOM
ACATCIIBHOCTH,; UCITIOJIb30BATh X HA MCXKINCHUITIIMHAPHOM YPOBHC

- Ipo(heCCHOHATIBHBIM SI3bIKOM B 00JIACTH MaTepHaIOBEICHHUS;

- IPAaKTUYECKUMU HaBBIKAMH HCIIOJIb30BAHUS OCHOBHBIX METOJIOB
HCCIIeIOBaHMs B 001aCTH MaTepUaioBeICHUS;

- BO3MOXHOCTBIO MEXAUCIUIIIIMHAPHOTO PUMEHEHHS] MaTepHaJIOBEICHHUS;
- HaBbIKAMHU OLIEHKU TEXHOJOIMUYECKUX U CIYXKEeOHBIX KaueCTB MaTepUaJIOB
MyTeM KOMIUIEKCHOTO aHaIM3a UX CTPYKTYphI U CBOICTB, a TaKkKe
pe3yabTaToOB (PU3MKO-XMMUYECKUX, KOPPO3SHOHHBIX U APYTUX HCIIBITAHUH;
- HaBbIKaMU BbIOOpA MaTepuasa s U3l pa3InyHOro Ha3HAYEHUS C
YUYETOM 3KCIITyaTallMOHHBIX TPEOOBAHUM U OXPaHbl OKPYKAIOIIEH Cpebl

Bnanets




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paborta — 124,8 akan. 4acos:
—aynuropHas — 119 akan. 9acos;
— BHeayIuTopHas — 5,8 akaJ1. yacoB
— caMocTosiTenbHas pabora — 163,5 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, OK3aMCH

AynutopHas § 8
o | xomraxtHas pabora = = DopMa TeKyIero
=
5 B aKaJ. yacax o Bun KOHTPOJIS
Paznen/ Tema 3 (B akan. wacax) £ y P Kon
S 3 © | caMOCTOSATEeNBHOM | ycmeBaeMoCTU U
JTACIUTUTAHBI P £ = ., | xomnerennuu
Q & paboTs MPOMEKYTOTHON
© na6. | mpaxt. [ € 8
Tlex. - [ TPAKT. =g aTTecTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 Pomp mMarepuama B
JKCIDTyaTaIl W3JIeTTHH. N
ITpopaboTka Texyumid
Ocropiste TTOHATHA. Teopefnqecxoro KOHTy H;m,'
Hctopus pa3BuTHS 2 5,2 P POIL: IK-12
(JIEKIIMOHHOTO) VcrHbIiH
MaTepuaIoBeIeHUs KaK
Marepuana 9KCIIPECC-0IIPOC
Hayku. Knaccudukarus
MaTepuasoB.
4 [IpopaboTka
1.2 Knaccuduxkarms JICKITMOHHOTO Texymnit
MaTepHuasoB. OcHOBHBIE Mmarepuana; KOHTPOJIb:
CBOICTBa MaTepuaoB. MOATOTOBKA K 3amuTa
CBs3p MEXIY CTPYKTYpoOi 2 1 6 11a00PaTOPHBIM 71a00paTOPHBIX MK-12
¥ CBOWCTBaMH MaTepHalOB. 3aHATHSM; padoT.
Meronbt HCCIIEA0BAHUS NIOATOTOBKA K KonTponbnas
CTPYKTYPBIL KOHTPOJIBHON paboTta
pabore
Wroro no pazneny 4 1 11,2
2. ATOMHO-KPUCTAIUTNIECKOE
CTPOEHHE MAaTEpPHUAJIOB
IMpopaboTka
2.1 Bugpl KpHCTAUIOB. JIEKIUOHHOTO .
Texkyuuii KOHTPOIIb
Kpucranmueckas MaTepHana;
2 6 KonrponbHas MK-12
pemerka. [Tonmumopdusm. MOATOTOBKA K aGorta
AHuzoTponus. KOHTPOJIbHOU p
4 pabore
[IpopaboTka
2.2 e(heKThI JIEKIIUOHHOTO .
K I/ICT&J‘IJ‘II/I‘IGCKOFOJI ¥ Ma:e nana; Texymuii koHTpOH
p 2 6 P ’ Kontponbnas MK-12
CTPOCHMUA. MexaHu3MBbl IIOATrOTOBKA K a60Ta
mudhdy3uu KOHTPOJIBHON p
pabore
HWroro no pazneny 4 12
3. Kpucrannmm3zanus paciuiaBos




[TpopaboTka

JICKIIUOHHOTO .
3.1 TepmoauHammYecKue MATePHANA: Tekyluii KOHTPOJIb
YCIIOBUSI KPUCTAITU3AINH. P ’ KonTponpuas
MOJATOTOBKA K
Mexanusm paboTa
2 8 n1a00paTOpHBIM IK-12
KpHUCTAJUTH3AIIHH. 3amura
3aHSITHSIM;
IMapameTpbl Tab0paTOPHBIX
MOATOTOBKA K
KpHUCTAITH3AIIHH. o pabot
KOHTPOJIbHOU
pabore
ITpopaboTka
3.2 CamonpousBoibHas | JIEKIIMOHHOTO .
Tekyuii KOHTPOJIb
HEeCaMOIIPOU3BOJIbHAS Marepuana;
KonTponpuas
KPUCTAITH3AIHS. MOJTOTOBKA K aGora
MomudunupoBanue. 221 8 n1ab0paTOpHBIM gamma IK-12
JennpurtHas 3aHSITHSIM;
1a60paTOPHBIX
kpuctammzanusi. CTpoeHne MOATOTOBKA K aGor
CITUTKA KOHTPOJIbHOU P
pabore
HWroro no pazneny 421 16
4., Jlepopmaumuss U  Harpes
JeOpMHPOBaHHBIX MAaTEPHAIIOB
IMpopaboTka
4.1 VYupyras u JICKITMOHHOTO .
pyr H TekyIuii KOHTPOJIb
IUIACTHYECKas Mmarepuana;
KonTponpuas
nedopmanmsa.  MexaHH3M MOATOTOBKA K
pabota
nedopmanuu.  M3meHeHue /11 6 71a00PaTOPHBIM Samura IK-12
CTPYKTYpPBl W  CBOWCTB 3aHATHSIM;
1a00paTOPHBIX
HOJUKPUCTAIIHIECKOTO MOJITOTOBKA K aGoT
MeTaiuia pu AedhopMarym. KOHTPOJIBHOU P
pabore
ITpopaboTka
JIEKIUOHHOTO .
Texkyuuii KOHTPOIIb
Marepuana;
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 pabor
KOHTPOJIBHOU
pabore
HWroro no pazaeny 221 12
5.  MexaHuueckue  CBOMCTBA
MaTepuaIoB
[IpopaboTka
JIEKLIHOHHOTO .
5.1 OcHOBHbIE TOHATHA H MaTtepuaa; Texymuii koHTpOH
' 6 P ’ Koutponbhas I1K-12
OIIpeIeIeHHSI. MOATOTOBKA K
. pabota
KOHTPOJILHOX
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texyuuit KOHTPOIIb
Marepuana;
5.2 Bugsl, MeTogsl H 3amura
o0opynoBaHue ISt foAroToBia K 71a00paTOPHBIX
Py 2 6 n1abopaTopHBIM patop [K-12
WCIIBITAHUSI MEXaHUYECKHX pabot
. 3aHITHSIM;
CBOMCTB. KontponbHas
IIOATrOTOBKA K
N pabota
KOHTPOJIBbHON
pabore
Wroro no pazaeny 2 12

6. ®da3oBble W CTPYKTypHBIE

MpeBpalCHUs
JIByXKOMITOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX

B




ITpopaboTka

JICKIHORHOTO | o LM KOHTPOJIb
6.1 OcHOBHBIE IIOHATHS Marepuana; Y P
2 6 KoHTposbHas IK-12
TEOPUH CIUIABOB. MOATOTOBKA K aGora
KOHTPOJIBbHON P
pabote
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. 1abopaTopHBIX
MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
Hroro no paszueny 6 2 12
7. Kenezoyrneponucreie
CIIABEI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapakTepucTrka MATePHANA: Tekymmuit KOHTPOITb
JuarpamMmmbl ¢azoBoro 2 8 no;:u‘oI; OBKa’K KonTponbhas [K-12
COCTOSIHUS JKeJIe30-YTIIEPO.T . pabora
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKLIIUOHHOTO .
MATeDHAIA: Texymuii KOHTPOIB
7.2 ®dopmMmupoBanue Ho;:[roI; OBKa’K KontponbHas
CTPYKTYpBl ~ CcTalleii | 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 KoHcynbramum 1o p %
Wzyuenue ycTHOH opme ¢
BOIIpOCaM  TMOATOTOBKH K [K-12
sauer JIOTIOJTHUTEIIEHOTO y4eTOM
y Marepuaa. pEe3yJIbTaTOB
IMoaroToBka k KOHTPOJIBHBIX
3a4ETy MEpONPUATUI
Hroro no pazneny
Hroro 3a cemectp 34 | 17/61 91,2 3a4ET
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 YYT'YHOB. pabota MK-12
5 2 221 6 na0opaTopHBIM
Kaccudwnkanms, 3amura
3aHITHSIM;
MapKHUPOBKA M PUMCHEHHE HOAFOTOBKA K 71a00paTOPHBIX
CepBIX U OB. . abot
p yrys KOHTPOJIbHON p

pabore




[TpopaboTka

JIEKI[HOHHOTO .
Texymuii KOHTPOIIb
9.2 BnusHue yriepoaa u MaTepHana;
npuMeced  Ha  cBOifcTBa HOJTOTOBKA K Konrposbras
PV paboTa IK-12
craneir.  Knaccudukanus, 421 6,3 | mabopaTopHBIM Samira
MapKHpPOBKa ¥ IPUMCHECHHE 3aHATHAM;
o 1a60paTOPHBIX
YIJIEPOIUCTHIX CTaNeH. MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
HUroro no pasaeny 6/41 12,3
10. dopmupoBanue
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIIMOHHOTO .
Tekymuii KOHTPOJIb
MaTepHana;
KonTponpuas
10.1 DazoBble MOATOTOBKA K
paboTa MK-12
MPEBPALICHUs] B CTalld IIPH 2/11 4 1a60PaTOPHBIM ammra
Harpese. 3aHATHSIM;
71a00paTOPHBIX
HOJrOTOBKA K
N pabot
KOHTPOJIBHOU
pabote
IMpopaboTka
JIEKIUOHHOTO .
Tekymuii KOHTPOJIb
Mmarepuana;
KonTponpuas
10.2 dazoBbIe IMOJITOTOBKA K
pabota MK-12
[IPEBPALICHUS B CTalld NIPU 4/11 8 71a00PaTOPHBIM ammra
OXJTK/ICHHH. 3aHATHSIM;
1a00paTOPHBIX
HOJrOTOBKA K
N pabot
KOHTPOJIBHOU
pabore
Hroro mo pazperny 6/211 12
11. OcHOBBI  TepMHUYECKOU
00paboTKn
[IpopaboTka
111 [TonsiTus o JIEKIIUOHHOTO .
. Texkyuuii KOHTPOIIb
TepMHYECKOH  00paboTKe. Mmarepuana; IK-12
2 KoutpomnbHas
Knaccudukanms BHUJIOB MOATOTOBKA K aGora
TEPMHUYECKOH 00pabOTKH. KOHTPOJIBHOM p
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texkyuuii KOHTPOIIb
Mmarepuana;
HOATOTOBKA K KonTponpuas
11.2 Knaccudukanus, 1eib pabota IK-12
2 4 71a00PaTOPHBIM
Y IPUMEHEHUE OTXKHTA. 3amuTa
3aHATHSIM;
71a00paTOPHBIX
HO/rOTOBKA K
N pabor
KOHTPOJIBHON
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texyuuit KOHTPOIIb
Marepuana;
HONFOTOBKA K Kontponbnas
11.3 3akanka cramu. Bumst A paboTta MK-12
321 4 71a00PaTOPHBIM
3aKalIKH. 3ammra
3aHITHSIM;
71a00paTOPHBIX
IIOATrOTOBKA K
N pabot
KOHTPOJIBbHON

pabore




[TpopaboTka

JIEKIIMOHHOTO .
11.4 Ilpespamenus npu MATeDHATA: Texymuii KOHTPOIIb
HarpeBe 3aKajJeHHOM CTaiH. HO,Z[FOI”I)“ OBKa’K KonTponpuas
Ormyck CTaJu. pabora IK-12
321 2 n1a00paTOpHBIM
Knaccudukanus, uenp wu 3amura
3aHSITHSIM;
MIPUMEHEHUE BUJIOB HOArOTOBKA K 71a00paToOpHBIX
OTITyCKa. o pabot
KOHTPOJIbHOM
pabore
HUroro no pasaeny 8/41 12
12. Knaccuduxanus,
MapKUpPOBKA, CBOMCTBa u
MIPUMEHEHUE JIETUPOBAHHBIX
cTanen
ITpopaboTka
JIEKIIMOHHOTO .
. Texymuii KOHTPOJIb
Marepuana; K
MOJITOTOBKA K OHTPOTIbHAA
12.1  KOHCTPYKIIMOHHBIC pabota [K-12
2 4 11a00paTOPHBIM
CTaJIH. 3amuTa
3aHATHSIM; 6
Ta00paTOPHBIX
MOATOTOBKA K aGor
KOHTPOJIbHOU p
5 pabote
ITpopaboTka
JIEKLIUOHHOTO .
MATeDHAIA: Texymuit KOHTPOJIb
12.2 MucTpyMeHTalIbHbIE P ’ KontponbHas
MOJITOTOBKA K
crami. CTald W CIUIaBBI C pabota [K-12
421 8 n1ab0paTOpHBIM
0CcOObIMU  (PU3UYECKUMH H 3amura
. 3aHATHSIM;
XHUMHYECKUMH CBOHCTBaMHU. 7Ta00paTOPHBIX
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 Megnele  CILIaBBI. 21N 6 MaTepuania; 3amura I1K-12
AJIOMHUHUIA U €T0 CIUIABHI. MOATOTOBKA K 7Ta00paTOPHBIX
nabopaTopHBIM pabot
5 3aHATHSM
[IpopaboTka
132 Amovummii u  ero JnekuoHHoro | Tekymuit KOHTPOJIb
: MaTepHana; 3amura [K-12
ciuiaBel. CriiaBel  TUTaHA. 2/11 6 P ’ i
Hpoume crIass: MOATOTOBKA K 1a00paToOpHBIX
P ' 1ab0paTOPHBIM pabot
3aHATHIM
Hroro no paspeny 421 12
14, Hemerannuyeckue
MaTepuabl
[IpopaboTka
141  OcHOBHBIE  BHIBI nekuoHHoro | Tekymuit KOHTPOJIb
HEMETaTTHIeCKUX 5 4 12 Marepuana; 3aIuTa IK-12
MmatepuanoB. Mx cBoiicTBa MOJrOTOBKA K 71a00paTOPHBIX
Y IPUMEHEHUE. 71ab0PaTOPHBIM pabor
3aHATHIM
Wroro no pazneny 4 12

15. TIpomexyTO4HBIH KOHTPOJb
(OK3ameH)




[TpopaboTka

JIEKIHOHHOI'O
MaTepHara. .
15.1 KoncynpTalluu IO IIpomexxyTOUHBIH
yabTan W3zyyenue P T MK-12
BOMpOCaM  TOJTOTOBKH K KOHTPOJIb
JIOTIOJTHUTEIHHOIO
9K3aMEHY. (Ok3ameH)
Marepuana.
[ToaroroBka
9K3aMEHY
Uroro mo pazneny
Uroro 3a cemectp 34 |(34/141 72,3 SK3aMeH
HToro mo quCHUILIMHE 68 (51201 163,5 3a4eT, SK3aMEH IIK-12




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUILINHBL «MaTepuanoBeieHue»
peanu3yercsi B (opMe KypCOB, COCTAaBIEHHBIX C HCIIOJIB30BAaHUEM pPE3yJbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4uCIie C yUETOM PEerHOHAIBHBIX 0COOEHHOCTEH MPO(heCcCHOHATBHOM AeITEeITbHOCTH
BBIITYCKHUKOB U moTpeOHocTe paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpemnomaBaHust AMCUMIUIMHBL  «MaTepuanoBeieHUE» PUMEHSIOTCS
TpaJULIMOHHAs,, WHTEPAKTUBHAas U HHYOPMAIMOHHO-KOMMYHHKAI[MOHHAs 00pa3oBaTeIbHbIC
TEeXHOJIOTUH. [Ipy MCHONB30BaHUM TPAAMLIMOHHBIX 00pa30BATENBHBIX TEXHOJOTHH ydeOHBIE
3aHATHS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHBIX paboT. OTa
TEXHOJIOTUSI ~ COYETaeTcs €  HUCMOJNb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUM, KOTJ1a JIEKLIUU IPOBOAATCS B hopMe JIEKIHMIi-BU3yaTH3auil, IpU
peanu3ali  KOTOPBIX  HM3JI0XKEHHWE COACP)KAaHUS  CONPOBOXAACTCS  IpE3CHTAled ¢
JEMOHCTpalKel yueOHbIX MaTepUasIoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
TOM YHCIIE WIUTIOCTPATUBHBIX, IPaUIECKHX, ayAHO- U BUACOMATEPHATIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1adopaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYNIIOBBIE WM WHAMBHUIAYyalIbHbIE 3aJaHHUi 10 TpoOWIeHHOW Teme. [lpum
MPOBEICHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTUBHbIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO IMPEIIOoJaraeT akTMBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOrO pe3yibTara.
3aHATUS OpPraHU3yIOTCS B BUZAE Ja0OPATOPHOTO SKCIEPHUMEHTAa C IMOCIEAYIOIIUM TPYIOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CUTYallud C
[ENbI0 POPMHUPOBAHUS U PA3BUTHSI TPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MOIX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYJIUTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS U Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEJIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOI JNUTepaTypbl, a TaKKe CaMOCTOSITEIbHYIO MPOpadOTKy TeM B Hpoliecce
MOJTOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

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

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: ydeOHoe mocobue ms By3os / JI. B.
Tapacenko, C. A. [TaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl Hudpa-M, 2012. - 475 c.. 60x90 1/16. — Pexum pnocryna:
http://new.znanium.com/bookread2.php?book=257400. — Barm. ¢ o9kpana. — ISBN
978-5-16-004868-0. (nara oopamenus: 01.09.2020).

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. — Pexwum moctyma: http://new.znanium.com/bookread?2.php?book=536942. —
3ari. ¢ skpana. — ISBN 978-5-369-01222-2. (nara obpamienus: 01.09.2020).



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

0) lonotHuTEIBHAS TUTEPATYypA:

1. Yepenmaxuu, A. A. MarepuanoBenacHrue [DieKTpoHHBIH pecypc]: y4ueOHuK /
Yepena-xun A. A., Cmonbkud A. A. — M.: KYPC, HUL] MTHO®PA-M, 2018. — 288 c.: 60x90 1/16.
— Pexxum gocryna: http://new.znanium.com/bookread?2.php?book=944309. - 3ari. ¢ skpaHa.
(mata oopamenus: 01.09.2020).

3. MarepuanoBeieHHe W TEXHOJOTHUS MaTepUaloB [DIIEKTPOHHBIN pecypc]: ydeOHOe
nocobue / nox pex. A. . bareieBa u A. A. Cmonbkuna. — M.: THOPA-M, 2018. — 288 c. —
Pexxum mocrtyma: http://new.znanium.com/bookread2.php?book=946206. — 3ari. ¢ sKkpaHa.
(mata oopamenus: 01.09.2020).

B) MeToauyeckue ykazanus:

1. Ememommma A.H., Kormera H.B., Iletpouenko E.B. M3y4yenue npuHIumoB paboTel U
YCTPOMCTBA METAJUIOTpapruecKoro MUKPOCKOMa. MeTonuveckue yKa3aHus K J1abopaTopHOU
pabote. — Maraurtoropck: 'OY BITO «MI'TVY», 2009. -9 c.

2. Kormmmera H.B., Uykun B.B., E¢umosa 10.10. N3yueHne MakpOCTPYKTyphl JIUTOTO
MeTalljia U ISHIAPUTHON KpucTaIM3anuu. MeToauueckue yka3zaHus K 1JabopatopHoi pabore. —
Marnutoropck: M3a-so Marautoropek. roc. TexH. ya-ta um. I'.J1. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememomun A.H., Ilerpouenxko E.B., Edumora [0.10.
Kenesoyrnepoaucrole cruiaBbl. MeTonuyeckue ykasaHUs K J1abopaTOpHbIM paboTam. —
Marnuroropck: 'OY BITIO «MI'TVY», 2010. —42 c.

4. Ememomun A.H., Konmuesa H.B., Ilerpouenko E.B., Kopuunos B.JI. MakpoctpykTypa
CTalli M METOAbl €€ OlLEHKU. Meroauueckue YykasaHus K JaboparopHoil paborte. —
Marnutoropck: U3n-so Maruutoropek. roc. Texs. ya-ta um. I.1. Hocosa, 2014. — 17 c.

5. Ememomn A.H., Ilerpouenko E.B. MukpocTpykTypa JE€THpOBaHHBIX cTajeil u
YyryHOB. MeToaudeckue yKkazanus K JabopaTopHoii pabore. — Marautoropek: MI'TY, 2007. — 9
c.

6. Ememrorma A H., Tlerpouenko E.B, CerukoB A.b. VcciienoBanue BIUSHHAS XOJIOTHON
IUTACTHYECKOW JedopMalud M TOCIEIYIOLIero HarpeBa Ha MHKPOCTPYKTYPY M TBEpJOCTh
HU3KOYTJIEPOAUCTON  cTamu. MeTronuueckue yka3zaHus K JiaboparopHoit  pabore. —
Marnutoropck: M3n-so MarauTtoropek. roc. TexH. ya-ta um. I.J1. Hocosa, 2015. — 8 c.

7. MonoukoBa O.C., Hedenpe C.II., Hlunmakuna M.B. Iloctpoenue auarpammsl
COCTOsIHHMS cucTeMbl ciuiaBoB Pb — Sb. Meroauueckue ykasaHus K J1abopatopHoil pabore.
Marnutoropck: M3a1-Bo Marauroropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2015. — 8c.

8. Kommmesa H.B., Uykun B.B., E¢umona 10.10. U3zyuenne MUKpOCTPYKTYpHI CTaIH H
YyryHa B HEPAaBHOBECHOM COCTOSIHMU. MeToanyeckue yKa3aHus K J1abopaTopHoOil pabote. —
Marnutoropck: MI'TY, 2009. — 15 c.

9. Ememomnn A.H., Ilerpouenko E.B., Hedenver C.II. M3ydyeHue MHKpOCTPYKTYpHI
IBETHBIX CIUIABOB. MeTOMYECKHE yKa3aHUs K JlabopaTopHoil pabote. — Marautoropck: M3n-Bo
MarnuTtoropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2013. — 13 c.

10. TIlerpouenko E.B., Hedemper C.I1., MomnoukoBa O.C., Ememrommu A.H.
MuKpocTpyKTypa HOPOLIKOBBIX U KOMIO3UIIMOHHBIX MaTepUaIOB. — MeToauueckue yKa3aHus K
naboparopHoit padote. Marautoropck: MI'TY, 2010. —9 c.

11. TIlerpouenko E.B., IHunakuna M.B. Bnwusnue temnepaTypbl HarpeBa u
MOCHeAYIOLIEH NepeKprCTaNIN3alliy Ha pa3Mep 3epHa ayCTeHUTa. — MeToAnuecKrue yKa3aHus K
nabopaTopHoii pabore. Marauroropck: MI'TY, 2003. —12 c.

12. Ilerpouenko E.B., Hedenpen C.I1., Monoukosa O.C. CTpykTypa ¥ CBOMCTBa


http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206

YIJIEPOUCTOM CTaM MOCIIe OT)KUTA U HOpMau3aluuu. MeTouueckue yka3zaHus K 1a00paTopHOit
pabote. — Marautoropck: MI'TVY, 2010. —12 c.

13. Ilerpouenko E.B., MomnoukoBa O.C., Hedenver C.II., 3akanka yriepoaucroi u
JETUPOBaHHOHN cTanu. MeToauueckue ykazaHus K JlabopaTopHoil paboTe. — MarHuToropck:
MI'TYVY, 2013.-9c.

14. Tlerpouenko E.B., Monoukosa O.C. OTnyck yriepoaucTOl W JISTHPOBAaHHOMW CTajIu.
Metoaunueckue yka3anus K 1abopaTopHoii pabote. — Marautoropck: MI'TVY, 2013. -9 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

HaumenoBanue .
0o Ne norosopa CpoK IeHCTBHS JTUIICH3UH
MS Windows 7
Professional(ms [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\, 135 41 17.00.2007 GecCpOTHO
Professional
FAR Manager CBOOOJIHO PacCIpOCTPaHIEMOE Geccpouno
110
7Zip CBOOOIHO PaCIpPOCTPAHIEMOC OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlIKa

OneKkTpoHHas 0a3a MEPUOAMYECKUX HW3JIaHUN
East View Information Services, OO0 «MIBUC»
HamnmonansHas
uadopMaMonHo-ananutuueckas  cucrema —|URL: https://elibrary.ru/project risc.asp
Pocculickuii HMHAEKC HAy4YHOTO IMTHPOBAHHU
[TouckoBas cuctema Akaaemust Google (Google
Scholar)
Wudopmanmonnass cuctema - EnuHOoe OKHO
JIOCTYTIa K HH(GOPMAIIMOHHBIM pecypcam
®denepanbHOE TOCYIAPCTBEHHOE  OIOKETHOE
yUpexJIeHUE «DenepanbHbIi urctutyT|URL: http://www1.fips.ru/
MPOMBIIIICHHOW COOCTBEHHOCTH))

https://dlib.eastview.com/

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

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

Poccuiickas  T'ocynapctBeHHass — OuOIHOTEKa.

https://www.rsl.ru/ru/4readers/cataloques/
Karamnoru

DOnekTpoHHbIe pecypchl oubmnoreku MI'TY um.

I 1. Hocosa http://magtu.ru:8085/marcweb?2/Default.asp

VYHuBepcurerckass HH(GOPMAIMOHHASL CUCTEMa

POCCIIS https://uisrussia.msu.ru

MesxayHapoaHas HAyKOMETpHUYECKast
pedeparuBHas U mojHOTeKcTOBas Oaza mamumeix |http://webofscience.com
Hay4yHbIx n3ganui «Web of sciencey

MesxayHapoaHas pedeparuHas "
MOJIHOTEKCTOBass ~ crpaBovHas ©Ga3a  maHHbIX [http://scopus.com
HAaYYHBIX H3JaHUH «SCOPUS»



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/
http://scopus.com/

MexnyHapoaHas 0aza IIOJTHOTEKCTOBBIX
KypHajoB Springer Journals

http://link.springer.com/

Memz[yHapoz[Ha;I KOJIJICKIIU A HaY4YHBIX
MPOTOKOJIOB IO PAa3JIMYHBIM OTPACIISIM 3HAHUM
Springer Protocols

http://www.springerprotocols.com/

MexnayHapoaHas 0a3a Hay4YHBIX MaTe€pUajoB B
obOmacti (U3MYECKHX HAyK W WHXUHUPHUHTA
SpringerMaterials

http://materials.springer.com/

MexayHapoaHas 6a3a CIpaBOYHBIX M3IAHHM I10
BCeM oTpacism 3Hanui SpringerReference

http://www.springer.com/references

ApxuB HayuyHbIX JKypHaioB «HaunoHanbHbII
AIIEKTPOHHO-MH(POPMALIMOHHBIA  KOHIIOPIIIYM)
(HIT HOMKOH)

https://archive.neicon.ru/xmlui/



http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

9 MartepuajibHO-TeXHUYecKoe o0ecrnevyeHne AUCHUITUHBI (MOYJ151)

MarepuanbHO-TEXHHUECKOE 00ecIeueHNe AUCHUIUINHBI BKIIIOUAET:

1. Yuebnas ayautopus Ui IPOBEICHUS 3aHATUN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CpEJICTBAMU OOyuYEHMs, CIyXallUMH JUIsl NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y9eOHOH HHPOPMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHble ayAUTOpUM JJs TPOBEIEHHUS JIAOOPATOPHBIX 3aHATUH OCHAIEHBI
1a00paTOPHBIM 000PYAOBAHUEM:

«JIabopaTopus mpoOONOATrOTOBKU:

- OTPE3HBIMH, NUTH()OBAIILHBIMU U MTOJIMPOBATBHBIMU CTAHKAMH;

- 000pyZ0BaHUEM JIJIs TPABJIEHUS UTH(OB;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopus ONTHYECKOH MUKPOCKOIIUN:

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

- KOMITBIOTEPHBIMHU CHCTEMaMH 00paboTKU u300pakeHuii Ha 6ase T10 «Thixomet PRO»
1 «SIAMS-600x;

- KOJUIEKLIMSMU MHUKPO- M MakKpoUUIU(OB YIIEPOAUCTHIX M JIETMPOBAHHBIX CTaleil,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MATEPHUAIIOB;

- KOJUIeKIIMel MakpouungoB ¢ AedekTaMu MaKpOCTPYKTYphI CTasell;

- anp0OMaMU MHKPOCTPYKTYp YIJIEPOAUCTHIX W JIETHPOBAHHBIX CTaJlel, YYT'yHOB,
[[BETHBIX METAJIJIOB U CILJIABOB;

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTopus MEXaHMUYECKUX UCIIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBepIOMEpaMM [UIs HCHBITAaHWs TBEPAOCTH O MeTony PoxBenna u mo merony
bpunenns;

- yHuBepcanbHbIM TBepaoMepom M4C075G3 EmcoTest;

- HaIoJIBHOW YHUBEPCAIbHOW UCIIBITATeIbHOM NBYXKOJI0HHOH Mammuoi AG 1C-300 kN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON MBYXKOIOHHON MammnHoi AG 1C-50 KN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- MEpUTEITHHBIM HHCTPYMEHTOM;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

«JlaGoparopusi CKaHUPYIOIIEH AIEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYIOmuM Mukpockornom JEOL JSM —6490LV;

- cucTeMoil MUKpoaHanu3a ¢ nporpamMmHbiM obecrieuerreM INCA Energy 450 x-MAX
50;

- CHCTEMOW aHamm3a KapTHH JIUGpaknud oOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpamMmMmHbIM obecrieuenuem Crystal 400;

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

«JlabopaTopus TepMHUECKOI 0OPaOOTKI»:

- TEePMHUECKUMH KaMEPHBIMHU TT€YaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquTopus Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYIBTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMIIbIOTepHOH TexHukoi ¢ maketom MS Office, ¢ moakmouennem k cetu «MHTEpHET
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CTIENTUATURUDORAHHON MeOEIThIO.



- KoMIbloTepHON TexHukoi ¢ makerom MS Office, ¢ mogkirouenunem k cetn «HTEpHET» H €
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA,

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue mis XpaHeHUST W TPOPHIAKTHYECKOTO OOCITY)KHMBAHHUS y4eOHOTO
000py1I0BaHUS OCHAILICHO:

- CIIELMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMU JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

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



Ipuioxenne 1

6 YueOHO-MeTOAMYeCKOe o0ecledeHne CaMOCTOSITeIbHOI padoThl 00y4YaroIMXcst

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

6.1 AyauTopHasi caMOCTOsITeIbHasi padoOTa CTYACHTOB IPEAINOJIATaeT BBINOJIHEHHUE
KOHTPOJIbHBIX PaloT.

IlepeyeHb BONPOCOB AJSl MOATOTOBKH K KOHTPOJIBHBIM ayIHTOPHBIM padoTaM Mo
TeMaM U CHUILIMHBI

Tema 1. CTpoeHne H CBOIiCTBA MaTepuajioB. MeToabl McCaeT0BAHUS

UYro u3yuyaer MaTepuaioBecHIE?
[IpuBenuTe npuMepsbl BIUSHUS CTPYKTYPhI HA CBOIICTBA MaTepHalla.
Ha3zoBuTe BUIbI CBOKWCTB MaT€pUaJIOB.
Kakwue cBoiicTBa Ha3biBatoT ¢pusznyeckumu? [IpuBenute npumepsl CBONUCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHWdyeckuMu? HazoBHUTE OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

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

7. Kakwue cBoiicTBa Ha3bIBAIOT TEXHOJOTHUYECKUMH? [lepeuncianTe N3BECTHBIC BaM.

8. Urto xapakTepu3yloT nuTeiiHble cBoiicTBa? Ha3oBUTE OCHOBHBIEC U3 HUX.

9. Kaxkue cBoiicTBa XapaKTEepU3yIOT TMOHATHA: 00pabaThIBA€MOCTh JABJICHUEM,
00pabaTbIBaeMOCTh pe3aHUEM, CBAPUBAEMOCTD?

10. HazoBuTe OCHOBHBIC TPYIIIBI MATEPHATIOB U JJANTE UM KPATKYIO XapaKTEPUCTUKY

11. Ha kakue Kiacchl ¥ O KaKUM IIPU3HAKAM JIETIST METaslIbl?

12. Kaxkue mMeTayuibl Ha3bIBAIOT YSPHBIC METAILITHI?

13. Kakue ™ertamnsl OTHOCAT K IBeTHHIM? Ha30BUTE OCHOBHBIE TPYMIBI IIBETHBIX
METAaJIJIOB.

14. B uem mpeuMmyIiecTBa YepHBIX METAIIOB?

15. KakoBBI TOCTOMHCTBA IIBETHBIX METAJIJIOB?

16. KakoBbI JOCTOMHCTBAa HEMETAITUYECKHX MaTepuaioB? [' e ux npumMeHsoT?

17. Kaxue marepuainsl Ha3piBatoT miactMaccaMmu? Kak onu noapasaenstorces?

18. Uro Takoe koMIio3uTHbIe MaTepuaibl? KakoBbl ux mpeumyiiecta?

19. st yero HEOOXOAMMO UCCIICOBATh CTPYKTYPY MaTepraioB?

20. Kaxk moxpa3znensercs CTPyKTypa B 3aBUCHMOCTH OT pa3Mepa ee DJIeMEHTOB?

21. Yro Ha3BIBAIOT TOHKOM cTpyKTypoi? Kak oHa uzyuaercs?

22. Uto Ha3bIBalOT MHUKpOCTpYKTypoi? Kak oHa wusywaerca? Jlaiite XapakTepUCTHKY
MUKPOCKOIIUYECKOMY METOJIy UCCIIEeI0BAaHUS METAJLIOB.

23. Yro Has3bpiBalOT MakpocTpykTypoi? Kak ona wu3ydaercsa? OxapakTepusyirte
MaKpPOCKOIUYECKUE METO bl aHAJIN3a METAJJIOB.

24. ]laliTe XapakTEpUCTUKY DIEKTPOHHO-MHUKPOCKOMMYECKHM METOJIaM WCCIIEOBAHUS
METaJIOB.

25. JlakiTe XapakTepHUCTUKY TH(PPAKIIMOHHBIM METOJIaM MCCIICIOBAHHS METAJIIIOB.

NS

Tema 2. ATOMHO-KPHUCTANINYECKOE CTPOEHHE MEeTAJLJIOB

1. Yem oTimuaroTcst KPUCTALTNYECKHUE TeIa OT aMOPGHBIX Te?

2. Kaxkue maTepuanbl Ha3bIBAIOT KPUCTAJUTMYECKUMU?

3. Kaxkue maTepuaiibl Ha3bIBarOT aMOPGHBIMU?

4. UYem oOBsCHSETCS 3aKOHOMEPHOE YIOPSJOYEHHOE pACIOJIOKEHHE aTOMOB B
KPHUCTAJUIMYECKON perieTke?

5. Kakue Tunsl cBS3M CyILIECTBYIOT?

6. HaszoBute ocHOBHbBIE CBOICTBa MeTauioB. UeMm OOBACHAIOTCS OCOObIE CBOMCTBA



MeTaioB?
7. Urto HaA3BIBAIOT KPUCTALITUYCCKON pEmIeTKOn?
8. UTo HaA3BIBAIOT JALHUM MOPSAKOM B MaTepuane?
9. Yro Takoe anmeMeHTapHas suerika? Kakumu nmapameTpaMu oHa OTTUCHIBACTCS?
10. Kaxue THIIBI KPUCTAJUTMYECKUX PEIIETOK BaM U3BECTHHI? OXapaKTepu3ynTe ux.
11. Yro Ha3bIBalOT KOOPAUHALMOHHBIM YUCIOM?
12. TloyeMy KpUCTAJUTMYECKUE PEIICTKH METAIIJIOB HA3bIBAIOT IUNIOTHOYTAKOBAHHBIMU?
13. B yem cymuocTs nosmmMmopduzma? Uto Takoe noauMopgHoe npeBpamieHue?
14. Yto takoe anuzorponusa? Kakosa npuurHa aHu30Tponuu?
15. TTouemy MOHOKPHUCTAJUIBI SIBJISIOTCS aHU3O0TPOIHBIMHU MaTepHaiaMu’?
16. IloyeMmy MONMUKPUCTATUINIECKUE MATEPHAIIBI SBJISIOTCS KBa3HU30TPOITHBIMU?
17. Tlouemy amopdHBI€ TeNa ABIAIOTCS UCTUHHO U30TPOMHBIMU?
18. Yto Ha3pIBaIOT Ae(hEeKTaMU KPUCTAIUIMYECKOTO CTPOCHUS?
19. Kak xnaccuguiupyroT HECOBEPIIEHCTBA KPUCTAJUIMUECKOTO CTPOCHHUS?
20. OxapaxTepu3syiite TOUeUHbIE 1e(EKThl KPHCTALUTUIYECKOTO CTPOCHHUS.
21. Kaxkyro posib UTparoT TOUeUYHbIE Ae(PEKThl B KPUCTALIMYECKUX MaTepuanax?
22. Kakne HecOBepHIeHCTBA KPHCTALIMYECKOTO CTPOCHHS HA3bIBAIOT JIMHEHHBIMH U
nouemy? Kakue ObIBaOT AMCIOKAIIUU?
23. KakoBa poinb auciokanuii B Kpuctamuiax?
24. Yto HaA3BIBAIOT I'PAaHUIIAMH 3€PEH, TpaHUIlaMH cyO3epeH?
25. Kaky1o posib UrparoT rpaHUIlbl 3¢peH B KpUCTAILIAX?

Tema 3. Kpucraniusanus pacinjiaBos

1. OObscHUTE NPUHUMIHAIBHOE OTIMYME KPUBBIX OXJIAXKACHHUS IPH 3aTBEPAEBAHUU
KPUCTANINYECKUX U aMOP(HBIX MaTepHasoB.

2.  KakoB ¢usnueckuii cMpIca TeMiepatypst To?

3. Ilouemy pans Hayajma KpUCTAJUIM3aLMU HEOOXOAMMO IEPEOXJIAKICHHUE KUIKOTO
MeTaJljla HUKe TeMIlepaTypbl paBHOBECHS?

4. Kakoif mpouecc Ha3bBalOT MepeoxiaxkaeHueM? UTo Ha3bIBalOT CTENEHBIO
nepeoxJiaxaeHus?

5.  KakoB MexaHM3M KpHcTan3anun?

6. Kak mpoucxoauT pocT KpUCTALIOB?

7. Yem 3aBepuIaercs MpoLecc KpUCTAIUIN3aLUU?

8. Kak BmmseTr CKOpOCTh OXJ@KACHUS TMpPH KPUCTAUIM3AMM HA  CTENEHb
NepPeOXIaKIACHUS?

9. Kakumu (akropamu orpenenseTcss BO3MOXKHAsI CTENICHb MEePEOXIIKICHUS KUIKOTO
MeTaJljla HUKe TEMIIEpaTypbl KpUCTAJIIIU3alun?

10. Kaxk M0OHO MOXy4IuTh aMOp(HBIH MeTaT?

11. Yto MOXET MOCIYKHUTh 3apOAbIIIEM PU HECAMOIIPOU3BOIBHOM KpUCTAIUIN3ALUH?

12. Tloyemy mnpu oOdYEHb MaJlOW H OYEHb OOJBIIOW CTENEHH IEePEOXITKICHUS
KpUCTAJIIIN3aLUs IOJaBIsAETCS?

13. Yto Ha3pBalOT objacTsMu OmmxHEero mopsiaka? Kakyioo poilb OHH WTparT TpU
KpUCTAJIIN3ALUH?

14. Kax npoucxoaut romoreHHoe 3apoxjaeHue? YTo MOXKeT CIyXUTh 3apOjbIlIeM IpU
CaMOIIPOMU3BOJIBHOM KpHUCTaNIN3alnn?

15. Kaxoii 3apoapIi Ha3bIBatoT KpuTHueckuM? Kak MeHsieTcs ero pasmep ¢ yBelIn4eHUeM
CTETNIEHU NEPEOXITAKICHUS?

16. HazoBute mapamMeTpsl KPUCTAIITH3AIIH.

17. Kak BnusieT CTeneHb NEPEeoXJaXACHHUS Ha YHCIO LEHTPOB KPUCTAIUIM3ALUU U
JUHEHHYIO CKOPOCTH POCTA 3apO/IBIIICH.

18. UYem xapakTepmsyeTcs TeTeporeHHoe 3apokiaeHue? [lodemy OHO SHEpreTHYeCKH
0oJ1e€e BBITOIHO, YEM TOMOTEHHOE?
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19. Kakyro poib UrpatoT IPUMECH MTPU KPUCTATITU3ALNH?

20. Yto Ha3pIBaIOT MOIU(DHUIIMPOBAHUEM MPU KPUCTATUTH3AAN?

21. Kakue Mepbl MOKHO MPEATIOKUTH JJIS TOTO, YTOOBI 00ECTIEYUTh MOJTYYEHUE MEJIKOTO
3epHa NP KpUCTAIIIU3aun?

22. Kakoil kpuctayul Ha3blBalOT ACHApUTHBIM? [loduemy mpu 3aTBepJeBaHMM MeTajia
KpPHUCTaJJIbl PACTYT B BUJIE I€HAPUTOB?

23. Kakue kpucTaiinueckue 30HbI MOTYT ()OPMHPOBATHCS B CITUTKE?

24. Tlouemy Ha MOBEPXHOCTHU CIUTKA 00pa3yeTcsi 30Ha MEJIKUX PAaBHOOCHBIX KPUCTAIJIOB?

25. UYTo Ha3BIBAIOT CTOJIOYATHIMU KPUCTAIIIAMHE?

26. 3auyeM IIPOBOJAT OINEPALUIO NOJACTYKUBAHUS MPH MOJIyYEHUH OTIUBOK?

27. Tlouemy w™artepuan GopMmbl (M3JIOKHHUIBI) BIMSET Ha BEIUYMHY 3€pHA
3aKpUCTAJUIN30BaBILErocs Meraa?

28. UYto HaspBaioT ycankoi? UTo Ha3pIBAIOT ycanouHOW pakoBuHOU? I[louemy oHa
obpazyercs?

Tema 4. [ledpopmanusi u HarpeB Ae(popMUPOBAHHBIX MATEPHAJIOB

1. B uem paznuumne MeXAy ynpyroi u niactTuueckoi nedpopmanneii?

2. Uro Ha3pIBAIOT IUIOCKOCTSMH CKOJIbXEeHHA? UTO Takoe TJIaBHBIE IUIOCKOCTH
CKOJIbXKEHUsA?

3. KakoB MexaHHu3M miacTuaeckou aedopmammm?

4. B yem pa3nuuue MeEXIy CKOJIbKEHHEM U JBOMHHKOBAHMEM TMpPU IUIACTUYECKOM
nedopmarun?

5. KakoBa nmprunHa MeXaHU4eCcKOro HakJemna?

6. Kak mioTHOCTh OUCIIOKAIUH BIHMSIET HA TIPOYHOCTHBIE CBOWCTBA?

7. Kak MeHs10TCs CBOICTBa MeTaslla IpU XOJIOIHOM MacTuueckoil nedopmanuu?

8. Kak m3meHsieTcst cTpoeHre MeTajia py IIacTUIecKoi nedopmaryn’?

9. Uro Takoe TekcTypa aedopmanuu?

10. Yto Ha3BIBalOT BO3BPATOM IIPU HArpeBE XOJIOAHO1E(HOPMUPOBAHHOTO MeTaIa?

11. Yro Ha3bIBaIOT MOJIUIOHU3AIMEN IPU HATPEBE XOJI0IHOAe(OPMHUPOBAHHOTO MeTasia?

12. Yro Takoe 3apOobIIN PEKPUCTATITA3AIAN?

13. Yto Takoe Temmeparypa peKpHCcTaIIN3au?

14. Kaxkue usmeHeHUs CTPYKTYpbI, HA0II01a€MOI B ONTHYECKHI MUKPOCKOII, TPOUCXOIST
IIPY NIEPBUYHON PEKPUCTAIIIN3ALUN?

15. KaxkoBa Temneparypa peKpUCTaUIM3ALUN YUCTHIX METAJIOB?

16. B uem pasHuia Mexay NepBUYHON U BTOPUYHOMN peKpUCTaIIM3au?

17. B yewm otnuuue coOupaTeIbHOM U BTOPUYHON PEKPUCTAIIAZAIIUHN?

18. Kak  MeHsIOTCS  CBOHCTBA  XOJIONHOJAE(HOPMHPOBAHHOTO  MeTaljga  NpHU
pekpuctamm3anun’?

19. KakoBa poib peKpHCTAIN3AMOHHOTI0 OT)KUra?

20. B gem paznuume MKy XOJIOJHOM U TOpsTIe TuTacTHIecKon aedopmarusamu?

Tema 5. Mexannueckue cBOMCTBA

1. Yro Ha3pIBarOT NpoyHOCTHIO? Kak onpenenstores NpOYHOCTHBIE XapaKTEPUCTUKH
MaTepuana?

2. [aiiTe onpeneneHre OCHOBHBIM TPOYHOCTHBIM XapaKTEPUCTUKAM.

3. Uro Has3plBalOT  IuIacTUYHOCTBIO?  Kak  ompenensrorcs — IIIACTUYECKHE
XapakTEepUCTUKH MaTepuana?

4. JlaiiTe onpenesneHrne OCHOBHBIM IIJIACTUUECKUM XapaKTEPUCTHKAM.

5 Kaxkne cBolicTBa XapakTepu3yeT TBEPAOCTH?

6. HasoBute MeToab! onpeneneHus TBEpAOCTH.

7 YeM OTAn4aroTCs XpyIKOe U BA3KOE pa3pylmeHus?

8 HasoBute u oxapakTepusyiuTe BUIbl H3JIOMOB.
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9. Yro Takoe nuHamMudeckue HcnbiTaHusA? Kakue XapaKTepUCTUKU ONPEHEIIIOTCS
IpU AMHAMUYECKUX UCIBITAHUSX?
10. 3aueM NpOBOJAT YCTAJIOCTHBIE UCIIBITAHUSA?

Tema 6. @a3oBble M CTPYKTYpHble IIpeBpallleHHsi B JIBYXKOMIIOHEHTHBIX
MeTALIHYEeCKHX CHCTeMAax

1. YTo Takoe KOMIIOHEHT, (ha3a, CIIaB, CHCTEMa CIIJIaBOB?

2. Cdopmynupyiite npaBuio I'u60ca. [IpuBeaure npumMepsl €ro HCIOJIb30BAHHMS.

3. JlaiiTe ompeneneHHe MOHATHIO AMarpaMMa coctosiHus. Kakoe cocrosiHue oHa
oTpaxkaet?

4. Turmel a3 B METAITMUECKUX CUCTEMAX.

S. Cdopmynupyiite npaBuio peryara (0Tpe3koB). it 4ero oHO UCHOIB3YeTCs?

6. CxeMaTH4YHO M300pa3uTh OCHOBHBIC (ha30BbIE JHArPAMMBI JIBOWHBIX CHCTEM MU
JIaTh UX XapaKTEPUCTHUKY.

7. JlaTh XapakTepucTUKY (a3 1 Oe3BapHaHTHBIX MPEBPALICHUI CHCTEMBI.

8. CxeMaTn4HO U300pa3uTh KPUBYIO OXJIKICHUS JTFOOOTO CIUIaBa CHCTEMBI.

9. CxemMaTu4yHO M300pa3uTh CTPYKTYpPY JIIOOOrO CIjlaBa CUCTEMbI NP KOMHATHOMN
TeMIIepaType.

10. PaccunTaTh OTHOCHTEIFHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIIAIOUINX B CIUIABE U

CXEMAaTUYHO U300pa3UuTh €ro CTPYKTYpY IIPU KOMHATHOM TeMIiepaType.
Tema 7. Kese30yriiepoaucroie CIJIaBbI

JlaiiTe XxapakTepUCTHUKY KOMIIOHEHTOB cuctemsl Fe-C.

Jaiite xapakTepucTuKy (heppura.

JlaiiTe XapakTepUCTHKY ayCTEHHUTA.

Uro takoe rpadut?

Uro Takoe eMeHTHUT?

Kakoe npeBparmenne npoucxoaut Ha muann ES, GS, CD, ECF, PSK, HJB, PQ, AB, BC?

NN E

Ha3zoBute nMHMIO, 1O KOTOPOM BBIAENAETCA IEPBUYHBIA ILIEMEHTUT, BTOPHUYHBIN
LIEMEHTUT, TPETUUHBIH EMEHTHUT, (DEPPUT U3 ayCTECHUTA.

9. HazoBuTe NTMHUIO NEPUTEKTHUECKOTO, IBTEKTUIECKOT O, SBTEKTOUTHOTO TIPEBPAIICHUH.

10. HazoBuTe MTUHUM NOIMMOP(HBIX MPEBpaLCHNH.

11. HazoBuTE KpUTUYECKUE TOUKU CTAJIH.

12. Kaxkoii heppuT Ha3bIBAIOT MEPECHILIEHHBIM U TOYEMY?

13.00bsicHUTE CTPYKTYpPy TEXHUYECKOTO IKejie3a, JOIBTEKTOWIHON, HBTEKTOHIHOM,
3a3BTEKTOUHON CTaJIH.

14. Onumure obpazoBanue nenedypura. Kakoit iene0ypuT Ha3pIBaIOT IPEBPAILICHHBIM?

15. O6bsicHuTe CTPYKTYpY O€JI0T0 JOIBTEKTUYECKOTO, IBTEKTUYECKOT0, 3a9BTEKTHYECKOTO
YYI'YHOB.

16. TToyemy Oenblif 9yTYH HE UCTIONB3YIOT KaK KOHCTPYKIIMOHHBIH MaTepra’?

17. Onummre o6pazoBaHye ayCTEHUTO-TPA()UTOBOM KOJOHUH B CEPHIX UyT'YHAX.

18.Kakue cruiaBel MMEIOT CTPYKTYpY, coCTosimylo w3 ¢eppura u mepauta? Kakue
Pa3HOBUAHOCTH TaKHX CTPYKTYp BBl 3HaeTe?

19. Kakue criiaBbl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepiauTa? Pa3HOBUIHOCTH MepIUTa.

20. B xakux cIuiaBax B CTPYKType HaOI0aeTcsi BTOPUYHBIN [IEMEHTHUT?

21.Kakne cruiaBel MMEIOT CTPYKTYpY, coctosimyio u3 depputa m nementurta? Kakue
Pa3HOBUAHOCTH TaKUX CTPYKTYp BBl 3HaeTe?

22.Kakue CTpyKTypbl Ha3bIBAIOT BUMAHIITETTOBBIMH?

23. Kakue criaBsl HMEIOT CTPYKTYPY, COCTOSIIYI0 U3 (hepputa u rpadurta? PasHoBuanoctu

TaKuX CTPYKTyp?
24.Kakas ¢opma rpadura B MEHBIIEH CTENEHH OCIA0NIsAeT METAUTMYECKYI0 OCHOBY
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qyryHa?

25. Kakue cruiaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepiuTa u rpadgura? PasHOBUAHOCTH
TaKUX CTPYKTYp?

26. Kakoii crijiaB Ha3bpIBalOT CEPhIM YYTr'yHOM Ha (peppuTo-nepiautHoil ocHoBe? Kak B HeM
IPOMCXOTUT IBTEKTOUIHOE MIpeBpalieHue?

27. YKaXuTe CTPYKTYpPHBIN MPU3HAK CTAJM, OEJIOr0 YyTryHa, CEpOro 4yryHa.

Tema 8. Kiaaccudukanusi, MapKUpOBKa W INPHUMEHEHHE KeJIe30YIJIepOaUuCTbIX
CILIABOB.

[To kakuM pHU3HAKAM KIACCU(DUITUPYIOT CEpble YYT'YHBI.
MapkupoBKa U IPUMEHEHUE CEPOro (JUTEHHOro) yyryHa.
MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOI'O UYyT'yHA.
MapkupoBKa U IPUMEHEHNE KOBKOI'O YyT'yHa.
Kakoii uyryn Ha3piBatoT aHTU(GPUKIIHOHHBIM? KakoBbI ero cBoiicTBa?
6. Kakoil uyryn HaspiBaioT otrOeneHHbIM? KakoBbl yciaoBuUs (QOPMHPOBAaHUS €ro
CTPYKTYpbI?
7. BnusiHue yriepoja U MOCTOSHHBIX ITpUMEcel Ha CBOMCTBA CTallH.
8. Ilo kakuM mpu3HAKaM KIAaCCHPHUIMPYIOT CTATH?
9. MapkupoBKa U IPUMEHEHHUE YIIePOIUCTOH cTanyu OOBIKHOBEHHOI'O KauecTBa.
10. MapkupoBKa ¥ TPUMEHEHNE KaYeCTBEHHON KOHCTPYKITMOHHOHN YTIIEPOIUCTON CTAIIH.
11. MapkupoBKa 1 IPUMEHEHNE HHCTPYMEHTAJIbHON YIIIEpOAUCTON CTAJIH.
12. MapkupoBKa ¥ IPUMEHEHHE CTaU ISl (PACOHHOTO JUTHS.
13. MapkupoBka 1 IpMMEHEHHE aBTOMAaTHOMN CTaJIH.
14. Pacumdpyiite u naiite XxapakTepucTUKY cruiaBy cieaytomux Mapok: Crt Ok, Ct 3cm, Cr
Sne, 10km, 35, 55, 80, 25J1, A12, A20, V7A, V12, CY 10, CU25, CY 30, B4 40, BY 60, K4
35-12, KY 60-3.

arwONE

Tema 9. ®opmupoBaHNe HEPABHOBECHBIX CTPYKTYP

1. Kak npoucxoaut npeBpaleHus NepianuTa B ayCTEeHUT?

2. Uro Takoe (a3oBas nepekpucTaIM3anus’?

3. Uto Takoe HacleACTBeHHOE 3epHO? JlelicTBUTENBHOE 3ePHO?

4. Kax BiusieT pocT 3epHa Ha CBOMCTBa cTaau?

5. Uto coboil mpeacTaBiseT AuarpaMma H30TEPMHUECKOIO pacraja MepeoXyIaxIeHHOTOo
aycreHuTa? Kakyro 3aBUCHMOCTb OHA IOKA3bIBAET?

6. Kakoii ayCTeHUT Ha3bIBAIOT MEPEOXIIAKICHHBIM?

7. Kak MeHsieTcss yCTOMYMBOCTh TEPEOXJAKICHHOTO AayCTeHHWTa NpU TOHWKEHUU
TEMIEPaTyphl peBpalieHus?

8. OT 4ero 3aBUCHUT XapakTep CTPYKTYpbl TpH H30TEPMHUYECKOM IpEBpAIICHUU
MepeoXJIaXkJIEHHOTO ayCTeHUTAa?

9. HazoBute TemneparypHblie 001aCTH MPEBPAIIEHUS EPEOXJIAXKIEHHOTO ayCTEHUTA.

10. Ilpu xaxom mipeBpaineHnu ecTh u auddysus sxenesa, u nuddysus yriaepona?

11.TIpu xakoM IpeBpalleH!H MoIaBIeHa TONbKo Auddy3us xemnesza?

12.Tlpu kakoMm TmpeBpameHUH TonaBieHa auddy3us xemeza u yriepona? Kakoe
npeBpalleHui sBisiercs 6e31upy3HoHHBIM?

13. KakoB MeXaHWU3M MEPIUTHOTO MTPEBPAIIECHHS?

14.Yt1o mpexacraBiser coOoi MHpoRyKTHl U Y3HOHHOTO MpPEBpallleHUs ayCTEeHHTa B
YTIIepoInucToM cTayn? YTo Takoe MEXIIIIaCTUHOYHOE PacCTOSIHUE?

15. Y10 00111€ero UMeIT CTPYKTYPbI IEPIUT, COPOUT U TPOOCTUT? UTO UX OTIIMYAET APYT OT
apyra?

16. KakoB MexaHH3M U OCOOEHHOCTH MapTEHCUTHOTO MpeBpaIleHus ?

17.Yto mpexacraBmsier coboil mpoaykThl 0e3audPy3nOHHOTO MpeBpaIeHus ayCTCHUTA B
YIJIEPOAUCTOM cTanu?
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18. Yto npexacrasisier coOO0i MapTEHCUT B YIIEPOIUCTOM cTanu?

19. Yto Ha3BIBAIOT KPUTHUYECKON CKOPOCTHIO 3aKAJIKU?

20. Kak conepxaHue yriepoja BIMseT Ha CBOMCTBA CTAJIM MIPH 3aKaJke Ha MApTEHCHUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22.Kakoe 13 npeBpalieHuil Ha3bIBaIOT IPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHUTHOTO MPEeBpAICHUS?

24.Kakue cTpyKTypbl 00pa3yroTcs pu OEHHUTHOM IpeBpaiieHnu? Yem oHu pa3nuyaroTcs?
KaxoBbl ux cBoiicTa?

25. Kak sierupyromtye 3JIeMEHTHI BIUSIOT HAa YCTOMUMBOCTD MEPEOXIIKICHHOTO ayCTeHUTA?

26.4Yto coboii mpeICcTaBIsI0T TEPMOKMHETHUECKHUE JHarpaMmBbl.

27.Kak MOYXHO UCTIOJIb30BaTh IMArpaMMBbl pacraja MnepeoxIakACHHOTO ayCTeHUTAa?

Tema 10. OcHOBBI TepMHUYECKO0il 00pad0OTKH

1. JlaTb XapaKTepUCTUKY KPUTUUYECKUX TOUYEK CTAJIH.

2. JlaTb onpenenenue NOHATUSA TepMUUecKas 00paboTKa. YKa3aTh €€ poib.

3. Pacckazate 0 knmaccudukanmum W BHAAX TepMHUEcKo oOpaboTtku. [IpuBectn
001110 XapaKTePUCTUKY TEXHOJIOTHYECKUX MPOLIECCOB TEPMUUECKOM 00pabOTKH cTalu.

4. OOBsICHUTD, IO KAKOMY MPU3HAKY OTXKUT nojpasnaensercs Ha orxur [ u Il poga.

S. Hatp knaccugpukanuio BuaoB oTxura I pomga. OObsACHUTH 1iesib, HA3HAYEHHUE U
PEKHUMBI KaXI0T0 BUAA.

6. Hartp xnaccudukanmio BuaoB omkura Il pona. OObACHUTH 1€Nb, HA3HAYCHUE U
PEKHUMBI KaXI0TO BUAA.

7. Jatp onpenenenne TepMuyeckoi 00pabOTKH, Ha3biBaeMoW 3akanka. OOBSICHUTH
BBIOOp TeMIepaTypbl HarpeBa Mo/ 3aKaJIKy JUIsl pa3HbIX TPYIII CTAJIEH.

8. OOBsSICHUTD, KaK BBIOMPACTCS OXJIAXKAAIOIIAs Cpe/la IPU OCYLIECTBICHUN 3aKAJIKHU.

9. Jlatb omnpezneneHue KpPUTHYECKOM CKOPOCTH 3aKaJIKH, 3aKaJMBAEMOCTH U
IIPOKAJIMBAEMOCTH.

10. [TpuBecTn XapakTEpUCTHKY BBICOKOTEMIIEPATYpPHOM M HHU3KOTEMIIEpaTypHOU

TePMOMEXaHUYECKOW 00paboTKH. YKazaTh MPEUMYIIECTBA W HEJOCTATKH KaXKJIOTO BHIA U
o0nacTu MpUMEHEHHUS.

11. Jlatb OOIIyl0 XapaKTepUCTHUKY MPOLECCOB XUMHUKO-TEPMUYECKON 00pabOTKH:
[IEMEHTAIINH, a30THPOBAHMSI 1 HUTPOIIEMEHTAITHH.
12. OOBACHUTD HA3HAUEHUS U CYUTHOCTb TU(P(HY3MOHHOTO HACHIILICHHS.

Tema 11. Kimaccndukanus, MAapKUpPOBKa, CBOMCTBA M IPUMEHEHHE JIETHPOBAHHBIX CTasIei

1.  latb ompeneneHue MOHATUSAM JIETHPOBAHHAS CTaJlb, JIETUPYIOIIHMNA 3JIEMEHT.

2. Kunaccudukanus TerupoBaHHBIX CTaJICH M0 XMMUYECKOMY COCTaBy, 110 Ha3HAYCHHUIO,
10 KaueCTBY.

3. Kak pacnpenensroTcs JTeTHPYIOIIUE SIE€MEHTHI B CTaJSX ?

4.  Kak nerupytomue 3JeMeHThI BIUSIOT Ha MOJIUMOP(hU3M xkese3a?

5. Kak nerupyromue »3J€MEHTbl BIUSIOT HAa YCTOWYUBOCTH IEPEOXIIAKIECHHOTO
ayCTEHUTA.

6. Kiaccupukanus JerHpoBaHHBIX CTalell MO CTPYKTYpe B PABHOBECHOM COCTOSIHUH
(OTOXOKEHHOM COCTOSIHUM).

7. Knaccuduxamus nerupoBaHHbIX CTajei M0 CTPYKTYpe B HEPABHOBECHOM COCTOSIHUH
(HOpMaNTM30BaHHOM COCTOSIHUN).

8. Kak B MapKupOBKe JIETUPOBAHHBIX CTalel YKa3bIBAeTCs: COACPIKaHUE yriIepoa, B
JIETUPYIOILETO 3JIEMEHTAa U €ro CoJepXKaHHue, KauecTBO. YMeTh pacmupoBaTb MapKy CTaiH,
yKazaB: cCoOJEpXaHHe yriepojaa; BHJ JIETUPYIOLUIET0 3JeMEHTa U €ro CoJep>KaHue;
KJIaccU(pUKALUIO TI0 Ka4eCTBY; Ha3HaueHHe, 00J1acTh MPUMEHEHUS, IPUMEPHbIE CBOMCTBA.

9. B ueM 0COOEHHOCTH MUKPOJICTUPOBAHUS CTaJIH.

10. IIpuHIMIBI TETHPOBAHUS KOHCTPYKIIMOHHBIX CTaJCH.
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11. OcHoBHBIE I'pynIbl KOHCTPYKLIMOHHBIX CTaJIEH.

12. Ponsb yraepona, NpUHLIMIIBI IETUPOBAHUS U MAPKUPOBKA CTPOUTENIBHBIX CTaJIEH.

13. Kakue MaIIMHOCTPOUTENIbHBIE CTadd HA3bIBAIOT YAy4IIaeMbIMH M ToYeMy?
3aKOHOMEPHOCTH WX JISTHPOBAaHUS W TEpPMHYECKOW 00paboTku. IlpuBeauTe mpumMepsl Mapok
CTaJIH.

14. Cranu ans neMeHTaluuu, HUTPOLIEMEHTAlUY U a30THPOBAHUS.

15. KakoBa poib yriepona M JIETHMPYIOIIMX 3JIEMEHTOB B IAPUKOMNOJIIMITHUKOBBIX
cransax? OcobGeHHOCTH TpeOOBaHMH K 3TUM CTalsAM M UX TepMuueckas oOpabotka. Ilpusectu
IIPUMEPBI MAPOK CTAJICH.

16. KakoBa posb yrieposa U JErupyroumx 3J1€MEHTOB B PECCOPHO-TIPYKUHHBIX CTAIAX?
OcobeHHoCcTH TpeOOBaHUI K ATUM CTasIM M MX TepMHuecKas oOpaboTka. [IpuBectu mpumepsl
MapoK CTaJIei.

17. OOBsACHUTH OCHOBHbBIE IPUHLUIIBI CO3JaHUS BBICOKOIIPOYHBIX CTaJIEH

18. Cranu u criaBbl U1 pEXYIUX HHCTPYMEHTOB.

19. BeicTpopexyiiue cTaim.

20. IIITammoBble cTanu.

21. BanxoBble cTaNy.

22. Cranu a1 MEpUTEIbHOI0 MHCTPYMEHTA.

Tema 12, 13. MapkupoBKka, CBOHCTBa U NMPUMEHEHHE CIIABOB IBETHHIX METAJJIOB.
Hemeraummueckne MmaTepuaJibl

1. OcHoBHBIE CIUIaBBI HA OCHOBE Me1U (OPOH3BI U JIATYHH ), KX MAPKUPOBKA U TPUMEHEHUE.

2. OcHOBHBIE CIIJIaBbl Ha OCHOBE aliOMuHUS (nedhopMupyeMble, TEPMHUYECKH
HEYNPOYHSIEMBIE U YIIPOUHSIEMbIE), UX MAPKUPOBKA U IPUMEHEHHE.

3. CpoiicTBa 1 IPUMEHEHHE CIIJIABOB Ha OCHOBE THTAHA.

4. Kakwue cruiaBbl Ha3pIBalOT 0a00uTamu? KakoBbl mpuHIMIBI UX co3manus. [IpuBeaute
MpUMEphI TAKUX CILIABOB.

5. Kakue maTepuasibl Ha3pIBalOT MOPOIIKOBBIE MaTepuainbl? Kak ux momydarotr ?

6. Knaccuduxamms, cBoicTBa 1 MPUMEHEHNE KOMITO3UIIMOHHBIX MaTEPHAIIOB.

7. Knaccuduxkanus, cBOWCTBA M TNPUMEHEHHE OCHOBHBIX TPYIN HEMETALTUYECKUX
MaTepHaoB.

6.2 BHeayainTOpHasi caMoCTosITeJIbHAsE PadoTa 0OydarolIMXCsl OCYLIECTBISETCS B BUE

W3Y4YEHUS JIMTEPATYpPhl MO COOTBETCTBYIOIIEMY pa3fieldy ¢ MpopaboTKOW MaTepuaia Mo TeMam
JUCITUTIIAHBI
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[Mpuioxenne 2

7 OIIeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

ITnanupyemble pe3yabTaTbl 00y4eHUs

O1eHOYHBIC CPEACTBA

IMK-12 — cnoco0HOCTH 0CYIEeCTBJIATH BHIOOP MATEPHAJIOB 1JIf

OKpY Kawulel cpeabl

u3aeJui PA3THYHOI0 HASHAYCHHUSA C YYETOM IKCILIYAaTANHOHHBIX TpeﬁoBaHuﬁ H OXpaHbI

3HaTe

— OCHOBHBIC OMpCACIICHUA u ITIOHATHA
MAaTCPHUAJIOBCACHU A,
— OCHOBHBIC MCETO/bI PICCJIGI[OBaHI/Iﬁ,

HCIIOJIB3YEMbIX B MAaTCPHAJIOBCACHUU

— CYIIHOCTh M 3aKOHOMEPHOCTH IPOLECCOB
IpU KpUCTAITU3aluK, OedopMaluu, HarpeBe
nehopMUPOBAaHHBIX METAJIOB;

— CYIIHOCTh U 3aKOHOMEpPHOCTU (Da30BBIX H
CTPYKTYPHBIX NpPEBpAIllCHUIl B CIJIaBax MpHU
TEPMHUYCCKOM, TEPMO-MCXaHUYCCKOM u
XUMHUKO-TEPMUYECKOM BO3/IEHCTBHSIX;

— BIHSHHUE CTPYKTYPHBIX XapaKTEPUCTHK Ha
CBOMCTBaA MaTCpruajioB U HUX HU3MCHCHUSA II0J
BIUSTHUEM YCIIOBHUI MPOU3BOJICTBA, 00pabOTKH
H OKCILTyaTaluu,

— OCHOBHBIE THINBl KOHCTPYKIHMOHHBIX H
MHCTPYMEHTAJIbHBIX MAaTEPHUATIOB ISl U3ECIUMA
pa3IM4HOTO Ha3HAYCHUSI c Y4eTOM
OKCIUTYyaTaIl[MOHHBIX TpPeOOBaHMA U OXPaHBI
OKpYKaroIlei cpeabl

Ilepeuenb TeopeTHYECKMX BONMPOCOB K 3a4eTy (4 cemecTp):

1.

Nook~own

o

10.

11.
12.
13.
14.

15.

CrtpykTypa U CBOWCTBa MarepuaysoB. AMOpGHOE U KPHCTAUINYECKOE COCTOSHUE
marepuaa.

MeTopl U3y4eHUs CTPYKTYpPbl MaTepUaIoB.

Kpucrannuueckas pemerka. OCHOBHBIE TUIIBI PEIETOK METAJIOB.

[Tonmumopdusm. TlonumopdHbie TpeBpalieHus.

JleeKThl KpUCTATMYECKOTO CTPOEHUS.

AHH30TpONnUS.

OHepreTu4ecKre YCIOBHS KpPUCTAIM3AaUUU. BiMsSHME CKOpPOCTH OXJIaXACHHS Ha
KPHUCTaIN3aLHIO.

Mexann3m kpucramumsannu. [lapaMerpsl KpucTauIM3ayy.

['omorennoe  (camompou3BoOJibHOE)  00pa3oBaHHE  IIEHTPOB  KPUCTAJUTM3AIIUH.
KpuTtndeckwuii 3apoapIi.

['ereporerHoe (HecamMONpPOM3BOJIBHOE) OOpa3oBaHHWE IIEHTPOB  KPHUCTAILTHU3AINH.
MonudunupoBanue.

JeHnputHas KpucTauiA3aus.

Kpucrannuueckue 30HbI cuTKa. Y caaka.

Buaer mmkBanmm.

Bunsr nedopmarinu. MexaHu3M miacTUYecKon aedopMaruu.

Hakunenn npu mmactuaeckoit nedopmaruu. Postb nuciokaiuii B ypoYHEHUH.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

16.
17.
18.
19.
20.

21.

22.
23.
24,
25.

26.
217.
28.

Pa3pymenune meramios.

Mexannueckue CBOMCTBA METAIOB. KOHCTpYKTUBHAS TPOYHOCTb.

MexaHnuyeckue XapakTEpUCTUKH, ONPEACIIAEMbIE IIPU UCIIBITAHUH HA PACTSKCHUE.
TBepAOCTh U CLIOCOOBI €€ ONpPEIeTICHHS.

MexaHu4YeCcKue XapakTEpUCTUKH, OIpeaeseMble IpPH AWHAMUYECKUX HCIBITAHUAX
(ynapHas BA3KOCTb, TEMIIEpATypa XJIaJHOIOMKOCTH).

OcCHOBHBIE TIOHATHUS TEOPUH CIUIABOB: KOMIIOHEHT, CIUIaB, cucreMa, (aza. [IpaBmwio da3
(mpaBuito ['u66ca).

Tumns! TBepAbIX (a3 B METAIIMUECKUX CUCTEMAX.

[TpaBuiio peruara (IIpaBUIIO OTPE3KOB).

OcHoBHbIE THUIIBI ABOWHBIX AuarpaMm. @opMUpPOBaHHUE CTPYKTYPBI JIBOMHBIX CILIABOB.
OBTeKTHUECKOoe MpeBpaieHue. [lepuTexkTuueckoe mpeBpalleHue. IBTEKTOMIAHOE
IIPEBpALICHUE.

XapakTepHucTHKa ¥ BH] TOJHOH (hazoBoii guarpammel Fe — C.

XapakTepucTUKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.

[IpeBparienus 1 GpopMuUpOBaHUE CTPYKTYPHI B CTAIAX (O€IbIX YyryHaX, CEPhIX UyT'yHaX) B
PaBHOBECHOM COCTOSIHUM

Ilepeyenb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (5 cemecTp):

w

o o

CBs3b MEXly CTPYKTYPOU U CBOMCTBAMM CEPBIX UyT'YHOB.

Knaccudpukanusa, MapkupoBka M  NPUMEHEHHE CEphIX UYYTyHOB  (JIMTEHHBIH,
BBICOKOTIPOYHBIN, KOBKHHA, OTOEJICHHBIH, aHTU()PUKIIMOHHBIH ).

Bnnsaue yriieposna v MOCTOSIHHBIX MTPUMECEN HA CBOMCTBA CTaJIH.

Knaccugukarus, MapkupoBKa M NPUMEHEHHUE YTIEPOAMCTHIX cTaseil (OOBIKHOBEHHOTO
KauyecTBa, KaUeCTBEHHOM KOHCTPYKIIMOHHOW, UHCTPYMEHTAJIbHOM).

IIpeBpaiieHus npu Harpese Craiu.

Poct 3epHa aycTrenuTa npu Harpese.

N3orepMuueckuii pacnan NepeoxiakJIeHHOrO ayCTeHHuTa. M3orepmudeckue nuarpamMmmel
pacrnajia nepeoxyaakIeHHOrO ayCTCHHTA.
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CTpyKTypHBIii

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OneHouHbIe CPECTBA
KOMIETEHINH

8. IlpeBpaiieHus npu HEMPEPHIBHOM OXJIAXKICHUU CTaIU. TEepPMOKMHETUYECKUE TUarpaMMbl
pacriaza nepeoxJIaxaeHHOr0 ayCTCHHTA.

9. BiusHuMe JerupyroIUX DSJIEMEHTOB Ha YCTOMYMBOCTh UM KHHETHKY pacmapa
NEPEOXJIAXKIEHHOTO ayCTCHUTA.

10. [IpeBpaienus npu Harpese (Mpu OTIYCKE) 3aKaJICHHON CTallu.

11. Knaccudukanus, MapKUpOBKa U IPUMEHEHHUE KOHCTPYKIIMOHHBIX JICTUPOBAHHBIX CTaJICH
(cTpoutenbHas, MANIMHOCTPOUTENbHAA JJI XOJIOAHOW IITAMIOBKH, YIydllaeMasi,
pPECCOPHO-TIPYKUHHASA, [MAPUKOMOAIINITHUKOBAsA, cTanu s 3akanku TBY, cramm mis
XTO).

12. OcHOBHBIC IOHSTHS U KJIACCU(PHUKAIIUS TEPMUUECKON 00paOOTKH.

13. Orxur cranu.

14. 3akanka cranu.

15. Otnyck cranu. Crapenue.

16. Xumuko-Tepmudeckas o0padboTKa.

17. Tepmo-mexaHnueckas 00paboTKa CTaH.

18. CrutaBel Ha OCHOBE MeH (OpOH3BI, TATYHU).

19. CninaBbl Ha OCHOBE ATFOMUHHUSL.

20. CrutaBbl Ha OCHOBE TUTaHa. BaOOUTHL.

21. TlopomikoBbie, KOMIO3UIIMOHHBIE, aMOP(HBIE MaTEPHAIIBI.

22. CBoiicTBa M IPUMEHEHUE OCHOBHBIX T'PYIIIT HEMETANTUICCKIX MAaTEPHAIIOB.

YMmeTh IIpumepHbIe MpaKTHYECKUE 3a1aHN 1A 3aueTa (4 ceMecTp):

— aHaIM3WPOBATH JIaHHBIE O CTPYKType W
CBOWCTBAX, TEXHOJOTHYECKHX  IpoIeccax
POM3BOJICTBA, OOPaOOTKH M MOAU(UKAIUH
MaTEepHaJiOB W TOKPBITHIA MPHUMEHUTEIHHO K
PELIEHHIO ITOCTABJICHHBIX 33/1a4;
— npuobperarb 3HAHUSA B
MaTepHaloBEICHHUS;

— TPHUMEHSTh MaTepPHaJIOBETYECKNE 3HAHUS B

oOJactu

1.

KakoBbl pa3Mepbl CTPYKTYpPHBIX 3JE€MEHTOB, KOTOPbIE MOKHO YBUAETH (pa3peliuTh) C
MOMOIIBI0 ONTHYECKOTO (CBETOBOTr0) MUKpockoma? Kak BrIOpaTh MOJIE3HOE yBEIUYCHHE
Mukpockorma? KakoBa OCHOBHasi OCOOEHHOCTh TPHUTOTOBJICHUS OOBEKTa IS
MHUKPOCKOIUYECKOT0 UCCIEOBaHUsA?

OOBsICHUTD, 3a4€M HEOOXOJIMMO HCCIEN0BaTh MAaKpOoCTpyKTypy? Kakmmu metomamu 310
MOJKHO clienath? UTo MOXKET cIy>KUTh 00BEKTOM MaKpoaHanu3a?
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

npodeccuoHanbHOM NeSITeNIbHOCTH;
UCIIOJIB30BaTh MX Ha MEXIUCIUILIUHAPHOM
YpOBHE

~

10.

11.

12.

13.

14.

15.

16.

KakumM METOOOM MOXHO YCTaHOBHUTH THIl KPUCTAJUIMYECKOW PEIIETKH MeTaula U €e
napametrpsl? Kakue Tumbl pemeTok BeTpeyarores y MetauioB? IloueMy OHU Ha3bIBaIOTCS
IUIOTHOYIIAaKOBaHHBIMU ?

[TpuBenuTe npuMep BAUSHUS TUIA CBSA3U (TUIIA KPUCTAJUIMUECKOMN PEIETKH) Ha CBOICTBA
MaTepuaia.

[Touemy cBoicTBa KPUCTAIUIMUECKOIO MaTepHala, U3MEPEHHbIE B Pa3HbIX HAIIPABIICHUSX,
MOTYT OT/In4aThesA? B Kakux MaTepuanax 3To siBJ€HUE HE HAOI0AaeTcs U noyemy?
[Touemy mpu XOJIOJHOW TIACTHYECKOH AedopMariy (IITAMIOBKE MM BBITSIKKE) MOTYT
00pazoBatbCs (eCTOHBI 110 KPOMKE (Kparo) u3aenus?

OOBSACHUTD, YEM PA3ITUYAIOTCS 0-)KEJIe30, Y-KeIe30 U d-Kene30?

[Touemy mpu XOJOAHON IUTACTHYECKOW aAedopMamuy BO3pACTAIOT MPOYHOCTHBIC
xapakrepuctuku? Kak 3TO sBineHue HasbiBaeTcs? B Kakux ciydasx 3TO SBJICHHE
HEXKENATEeNIbHO?
Yro 03Ha4YaOT TEPMHHBI J1e(OpMALMOHHOE YIPOYHEHUE, 3€PHOTPAHUYHOE YIIPOUHEHHE,
JUCTIIEPCUOHHOE YIIPOYHEHHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?

[Toschuth rpaduueckn QU3MUECKUIl CMBICT TOHATHS «pPaBHOBECHAs TeMIleparypa
KpUCTaJIIM3aluu (1u1aBiieHus)». Kakoe ycinoBre He00X0AMMO BBIIOIHUTD, YTOOBI HaYaCs
IIPOLIECC KPUCTAJUIU3ALMH?

OOBSICHUTD, B Y€M OTJIMYHME KPUBBIX OXJIAXKICHHUS KPUCTALIUYECKUX U aMOP(PHBIX Ten?
MOXHO JI1 TOTY4UTh aMOP(HBIN MeTaut (MeTaNIn4ecKoe CTEKI0)?

[ToueMy 3epHa 3aKpHCTAJUIM30BABIIETOCS METAIUIMYECKOIO MaTepuaja HE HMEIOT
reoOMETPUUYECKH NMPaBUIbHON (hOpMBbI?

Kakyro nenp npecienyroT nNpu BBEACHUU B pacijiaB (KUAKUN MeTau1) Moau(UKaTopoB?
[TpuBecTH npuMeps! AEHCTBHS MOIU(UKATOPOB.

OOBsICHUTD, B KaKO OTJIMBKE 3€pHO 3aKPUCTAJUIM30BABIIErocs MeTauia OyneT Oosblie:
IPU Pa3TUBKE )KUKOTO METAJUIa B IECYaHyI0 (GOpMY MM B METAITMUECKYIO?

OOBSICHUTD, K YEMY MOKET NMPUBECTH MEPETPEB paciliaBa MpeJ pa3IuBKOM ero B GopMbl
(M3710KHULIBI)?

OOBSICHUTD, 3a4€M MPOBOSAT ONEPALMIO OJICTYKUBAHUS MTPH NOJydeHNH oTanuBoK? Kak
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

17.

18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

ee OCYIIECTBUTh

OOBsACHUTD, IPH KaKOH AedhopMaIiii MOXKHO HEOOPAaTUMO U3MEHUTH (HOpMy, pa3Mepsl U
CBOICTBa MaTepuaia — ynpyroi Win miacTU4ecKon?

OOBSACHUTD NMOHATHE TEOpPETHYECKas MPOYHOCTh KpucTamia. Kak oHa w3MeHseTcs mpu
M3MEHEHUU TUIOTHOCTHU JAUCIOKAIHiA?

OOBSICHUTD, YTO MPOUCXOAUT NpU (HOPMHUPOBAHUM TEKCTYpbl B Je(OPMHUPOBAHHOM
Marepuaie?

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

OObsICHUTb, Kakoe CBOMCTBO MaTepuana XapaKTepusyeT TBepaocTh. Ha uem
OCHOBBIBAIOTCSI METOIbI U3MEpEeHUs TBepaocTu? B uem ux orinuuue?

Kaxk mpoBoJAT ucnibITaHue Ha yIapHYIO BA3KOCTh? KakoBa ero 1enb?

C Kaxoil ieIbI0 IPOBOJAT YCTAJIOCTHBIE UCIIBITAHUS?

Ha mnpumepe IBYXKOMIIOHEHTHOW CHCTEMBI MOKa3aTh, KaKyl0 HH(OPMAIMIO MOXHO
MOJIYYUTh, MOJIB3YSICh MPABUIIOM pblyara (IpaBUIOM OTPE3KOB).

CxemMaTu4yHO M300pa3uTh TUarpaMMy ABOHHOW CUCTEMBI C OTCYTCTBUEM PACTBOPUMOCTH
(c TOJIHOM pacTBOPUMOCTHIO, C OTPAHMYEHHOW pPACTBOPUMOCTBHIO) KOMIIOHEHTOB B
TBEPJOM COCTOSIHMM, JaTh XapaKTePUCTUKY TOYEK, JMHUW JAuarpammsel, ¢a3 u
0e3BapUaHTHBIX IPEBPAILCHUN CUCTEMBI.

PaccuMTaTe OTHOCHUTEIBHOE KOJMYECTBO CTPYKTYPHBIX COCTaBJISIOLNIMX CIUIaBa IpU
KOMHATHOW TeMIepaType U CXEMAaTUYHO H300pa3uTh CTPYKTYpYy CIUIaBa JIBOMHOM
CHCTEMBI C OTCYTCTBUEM PacTBOPUMOCTH (C MOJIHOW PaCTBOPUMOCTHIO, C OrpaHHMYEHHON
PacTBOPUMOCTHI0) KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

Onumute obpazoBanue eaedypura. B kakux criaBax oH o0Opa3yeTcsi, KaKOBBI YCIOBUS
ero obOpazoBanusa? Kaxoit neaeOyput Ha3bpIBalOT MpeBpaiieHHbIM? CXeMaTHYHO
U300pa3uTh CTPYKTYPY Jieae0ypuTa Npu KOMHATHON TeMIIepaType.

Onummre oOpazoBanue nepauta. KakoBsl yciaoBust 00pa3oBaHus U XapaKTEPUCTHKU 3TON
CTPYKTYpbI? CXeMaTUYHO U300pa3uTh CTPYKTYPY MepiInTa P KOMHATHON TeMIlepaType.
KaxoBbI pa3HOBHAHOCTH 3TON CTPYKTYPHI?
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29.

30.

N300pa3uth quarpamMmy COCTOSTHUS JKelle30 — KapOua xkenesa, yka3zaTh (a3bl BO BCeX
00JacTsAX auarpaMMbl, pacCMOTPETh NpeBpalleHust B ciuiaBe, coxepsxkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,79 % C. Kak Takoii cruiaB Ha3zbiBaeTcsi? Paccuurarh
OTHOCHUTEJIBHOE KOJINYECTBO CTPYKTYPHBIX COCTABJISIOUIMX B 3TOM CIUIABE U CXEMATUYHO
M300pa3uTh €ro CTPYKTYpy IPH KOMHATHOM TeMIieparype.

OOBsICHUTH, YEM JAMarpaMma eje3o — rpadUuT OTIIMYAETCs OT JuarpamMmbl JKeje30 —
neMeHTHT. M300pa3uth CXeMaTUYHO CTPYKTYpPhl CEpbIX YYryHOB C  pa3HOM
METaJUINYEeCKON OCHOBOW ((peppuTHOH, (heppUTHO-TIEPIUTHOM, IEPIUTHON) U C Pa3HOH
dbopMoil rpaduUTOBBIX BKIIOYEHHH (IUIaCTUHYATOM, MMApOBUAHON). OOBICHHUTH, Kak
MPOUCXOIUT MpoIece rpaduTH3anuy 1 GOPMUPOBAHUS CTPYKTYPHI B 3TUX CIUIaBaX.

IIpuMepHBbIe NIPaKTHYECKHe 3aJaHu AJI IK3amMeHa (5 cemecTp):

1.

N300pa3uth NoiaHY0O JuarpaMmy COCTOSIHUS JKE€JI€30 — YIJIepoJ, yKa3aTh (a3bl BO BCEX
00J1aCTSX AMarpaMMbl, PaCCMOTPETH NPEBPAIIEHUS B CIJIABE CUCTEMBI )KeJIe30 — KapOous
xkenesza, conepxamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cras
Ha3biBaeTcs? PaccunTarh OTHOCUTENIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTAaBISIOLINX B
9TOM CIUIaBE U CXEMATUYHO M300pa3uTh €ro CTPYKTYpY NPU KOMHATHOM TeMIlepaType.
N300pa3uTh MOJHYIO AMAarpaMMy COCTOSIHUS JKeJIe30 — YIJIepo/ia, yKazaTh (a3bl BO BCEX
o0JacTsX IuarpaMMbl, pacCCMOTPETh IPEBPAIICHUS B CIIJIaBE CUCTEMBI KeJe30 — rpadur,
cogepxamem 2,5 % C, c pa3HOH MeTaJulMyeckoi OCHOBOM  ((peppuTHOM,
(beppuTHO-NIEPIUTHONW, MEPIAUTHONH) W C pa3sHOW (OpMOINl TpadUTOBBIX BKIIOUYEHHM
(mmactuH4aToi, mapouaHON). Kak Takoil craB HaspiBaeTcsi? CXxeMaTUYHO W300pa3uTh
€ro CTpyKTYpy IIpH KOMHATHOM TeMIieparype.

Pacmmm¢poBaTth Mapku cTanM, yka3aB COJEp)KaHHE YIJepoja, BUA M COIEp)KaHue
JIETUPYIOIIUX 3JIEMEHTOB, Ka4eCTBO, HA3HAYEHHUE U IPUMEPHBIE CBOICTBA.
PacmmpoBath Mapky ceporo (JUTEHHOro, BBICOKOIPOYHOT0, KOBKOI'0) YyT'yHa, yKa3aB
€ro CTPYKTYPY U YCIOBUS MOTYyUECHHS

HazoBute kpuTHYeckue TOYKM CTalM W MX oOo3HadeHue. Kak oHu onpenenstorcs?
VYkazarb ux nongoxxenue Ha quarpamme Fe-C.
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~

10.

11.
12.

13.
14.

15.

16.

20.

21.
22.

Kaxkoii aycTeHUT 1 moyemy Ha3bIBAIOT NepeoxJiaxaeHHbIM? Kak onpenenuTs CTeneHb ero
HIepEeOXJIAXKACHUS?

[Toyemy B 3aKaji€HHOM CTaJIM BCEra MPUCYTCTBYET OCTATOYHBIN ayCTEHUT?

Kak MoOXHO wuCHNoOnb30BaTh Ha MPAKTUKE H30TEPMHUYECKHE JHarpaMMbl pacraja
MEePEOXJIAKACHHOTO ayCTeHUTa?

Kak u3meHsiTCs CBOMCTBA CTaIM MPU YBEJIMUYEHUH CKOPOCTH OXJIAKIEHHUS B MEPIUTHOM
unTepBase? OOBbICHUTH, ToueMy?

BriOpats Hanbosee AUCIIEPCHYIO CTPYKTYPHYIO COCTABIISIONIYIO, POPMUPYIOUTYIOCS ITPU
G y3nOHHOM paciiajie MepeoxXIaKICHHOIO ayCTeHUTA.

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

OOBACHUTD, TOYEMY MAPTEHCUT UMEET BBICOKYIO TBEPAOCTh. 3aUeM CTajlb CO CTPYKTYpPOi
MapTEHCUTA HAJ0 MOJABEPraTh OTIYCKY?

OOBACHUTD, B KaKOH cTaiu Oy/AET BBILIE TBEPAOCTH MpH 3akaike: B ctanu 45 niau 30XI'C?
OOBbsACHUTH, y KakoW cTasu OyAeT OoJible MPOKAIUBAEMOCTb — YIJIIEPOAMCTON WU
JerupoBaHHOK? 3a4eM HEOOXOAUMO 3HATh MPOKAITUBAEMOCTh CTANU?

Kak BbIOpaTh CKOpPOCTb OXJIAKIEHUSA MPHU 3aKalIKe JUIsl TOJYYCHHS MapTEHCUTHOU
CTPYKTYPBI 110 BCEMY CEUEHUIO U3/1enus?

JInst KaKkoi cTany — JO3BTETOMHOMN WA 3a3BTEKTOUTHON — HYKHO MPUMEHSTH HETIOJIHYIO
3akanky? [losicauthb, ucnonw3ys nuarpammy Fe-C.

[ 7. CpaBHUTE CBOWCTBa CTaJM C OCHHUTHOM CTPYKTYpOH W MapTEHCHUTHOW CTPYKTYpOH, ¢
OEeMHUTHOHN U TPOOCTUTHOM CTPYKTYpOi. OOBSICHUTE pa3IuyHsl.

18.
19.

[ToueMy npu oTIycKe 3aKaJI€HHOW CTaJIM BHIOMPAIOT pa3InyHbIE TEMIIEpaTyphl HarpeBa’?
Kakas cranp nocne ynyumienust 0yaeT UMeTh 0ojiee BHICOKYIO TBEPJIOCTh: CTalb 45 Wiu
ctanb 30XI'C, ecnu OTIyCK MPOBOIMIIN IPU OJHOM U TOM e Temieparype?

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

B 1yeM ocHOBHasi 0COOEHHOCTh M IPEUMYIIIECTBA TEPMOMEXAHNUECKOM 00paboTKU cTanu?
C kaxoii 11e/1bI0 HACHIIIAIOT MOBEPXHOCTh HU3KOYTJIEPOAUCTOMN CTalIU YIIIepoIoM?
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MaTCpraJIOBCACHUSA,

— MPAKTUYCCKUMU HABBIKAMH U CITIOJIb30BAHUA
OCHOBHBIX MCTOAOB HCCJICIOBAaHUS B obiactu
MAaTCPHUAJIOBCACHU A,

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOTO
MMPUMCHCHUA MAaTCPHUATTIOBCACHU A

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

npodgeccuoHaabLHOI o01acTu (4 cemecTp)

1.
2.

~ow

~

10.

11.

12.

Kak npoBectu Makpoananus? KakoBsl ero 1enu, MeToabl?

KakuM MeTooM MOXHO HCClIe0BaTh paclpesieieHue cepbl B CIMTKE (OTIMBKE,
3aroToBKe)?

Kak mpoBectu riry0okoe TpaBiieHue cTalbHOro oopasua. Kakossl ero ueiau?

Kakum MeTogoM  MOXHO  BBIIBUT — IOPbI, TPEUIMHBI, PAKOBHUHBI, KPYIIHbIE
HEMETaJJINYeCKUe BKIIOUEHHS B OTJIUBKE (CIUTKE, OTIMBKE, TIOKOBKE, IpOKaTe)?

[Tpu MakpoaHan3€e CIUTKA BBISBJIECH JIMKBALMOHHBIA KBaApaT (MOAycaao4yHasl JIMKBALKS,
oceBasi MOPUCTOCTh, CKBOPEUHUK, KAMHEBUJIHBIA HU3JI0M, (JIOKEHbI, MHU(EPHBIH U3JI0M,
paccioeane). OOBSICHUTD MPUYWHBI MOSIBICHHUS 3TOTO JACPEKTa U BO3ZMOXKHBIE CIIOCOOBI
ero ucnpanieHus (IPeIOTBPAILIECHUS).

Kak oTnMuuTh YCTaJOCTHBIM M3JI0M OT NpPOYMX BHUAOB H3jIoMa? KakoBbl NPUYMHBI
IIPOSIBJIEHUS TAKOT'O U3JIoMa?

Kak oTiiuuuTh BA3KOE pa3pylIeHUEe OT XPYIKOro?

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

Kak MO>XHO MOBIUATH HAa BEJIMUUHY 3€pHA NIPU KpUCTaIU3anuu Metamuia? Kakue mepbl
MOKHO MpPEIJIOXKUTh Uil TOro, YyTOObl OOECHEeUUTh IOJYYEHHE MEJKOIO 3€pHa IpHU
KpUCTAJIIN3aUu?

OOBsSICHUTh, B 4YeM pa3ludyhe MeXAY XOJOJHOM M ropsdyed IIacTHYeCKOn
nepopmanusamu? [louemy mpu XOJOAHOHM IUIacTHYECKO aedopmanuu HabmomaeTcs
YIPOYHEHNE METAJIA, & IIPU TOPSTYEeH 3TOr0 HE IPOUCXOANUT?

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

Kak omnpenenutrs mpenen ynpyroctd (mpenena TEKydecTH, THpenen MpOYHOCTH,
OTHOCUTEJIBHOE YAJIMHEHUE, OTHOCUTENIBHOE CYXEHHE, TBEPAOCTb, YAAPHYIO BSI3KOCTb)
MaTepuana?
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kak omnpenenutes OTHOCHTENbHOE KOIMUYECTBO (Da3 (CTPYKTYPHBIX COCTABIIAIOLIUX) MPU
3aJJaHHOM TeMIepaType B ABOWHBIX ciutaBax? [losicHuTh rpaduuecku.

ITpy KakuX yclIOBHSAX B METAUIMYECKHUX CIUIABaX MOXKET 00pa3oBaTh TBEPABIH pacTBOP
3aMelieHus (TBEpAbId pacTBOpP BHEAPEHUS, XMMHUYECKOE COEIMHEHUE, MEXaHWYecKas
cMech KOMIOHEHTOB)? Kak BBIMISAAT 00s1acT 3TUX (a3 Ha AUarpaMmax COCTOSHUSA?
CxemMaTn4HO M300pa3uTh KPUBYIO OXJAXKICHUS W CTPYKTypy JIO00OTO CIUTaBa
JBYXKOMIIOHEHTHOW  cHUCTeMbl (C  OTCYTCTBUEM  DPACTBOPUMOCTH, C  IOJHOH
pPacTBOPUMOCTBIO, C OIPAaHUYEHHOM pacTBOPUMOCTBI) KOMIIOHEHTOB B TBEpPAOM
COCTOSIHUH) ITPY KOMHATHOM Temreparype.

CxemaTH4HO M300pa3uTh CTPYKTYPY JIHOOOT0 CIUIaBa JBYXKOMIIOHEHTHON CHCTEMBI IPU
KOMHATHOW TEMIEpAaType, pPacCUUTaB OTHOCHUTEIBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTABJISIFOLIUX.

[Tpy MHMKpPOCKOIIMYECKOM HCCIEeOBAaHMM B CIUIaBe HaOMOAaloTcs 3epHa (epputa M
HeOOoJIbIII0e KOIMUecTBO IleMeHTUTa. Kak Ha3biBaeTcs Takoil crutaB? KakoBbl ero cBoicTBa
U 00J1aCTH IPUMEHEHUs?

[Ipy MUKpPOCKONHMYECKOM HCCIEJOBaHUM B CIUIaBe HaOII0AaroTCcsl 3epHa (eppura u
nepauT. Kak HazpiBaeTcst Takoi cruiaB? KakoBbl €ro CBOWMCTBAa M KaK OHM 3aBUCAT OT
KonuuecTBa nepauta? Kakossl 001acTé MPpUMEHEHUS 3TUX I1aBOB?

[Ipy MHKPOCKONHMYECKOM HCCIIEJOBaHUM B CIUlaBe HaOmromatorcss mnepiauT. Kak
Ha3bIBaeTCs Takol cruiaB? KakoBbl pa3HOBUIHOCTU TaKOW CTPYKTYpPHI U Pa3IUYHUs B UX
cBoiicTBax?

[Ipy MHUKpPOCKOIIMYECKOM HCCIEAOBAHUM B CIUIaBe HAOMIOJAIOTCS MEPJIUT M CeTKa
LIEMEHTHUTA 10 TpaHULaM 3epeH. Kak Ha3biBaeTcs Takoil ciuiaB? KakoBbl ero cBoicTBa U
o0nacTu npuMeHeHUs?

[Ipy MUKPOCKONMMYECKOM HCCIEI0BaHUM B cIUlaBe HabOmomaercss seneOypur. Kak
Ha3bIBaeTcs Takoi cruiaB? KakoBsl ero cBoiictBa u 001acTu MpUMEHEHUs?

[Ipy MHKpPOCKOIIMYECKOM HCCIEeIOBaHWM B CIUIaBe HaOroAaloTcs 3epHa (eppura u
BKIItoueHus rpadura. Kak HazpiBaeTcs Takue criaBbl? KakoBbl pa3HOBUIHOCTH CILJIABOB C
TaKMMH CTPYKTYPHBIMH COCTABJISIFOIIIMMHU, KAKOBBI Pa3JIn4YMs B UX CBOMCTBAxX?

[Tpu MUKpPOCKOMMYECKOM HCCIIEJOBAHNUH B CIUIaBE HAOJII01al0TCs 3epHa GeppuTa, NepiuT
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24.

25.

26.

u BKJIIoueHus rpaduta. Kak Ha3piBaetcs Takue criiaBbl? KakoBbl pa3HOBHIHOCTH CILIABOB
C TAKUMH CTPYKTYPHBIMU COCTaBJISIOIIMMHU, KAKOBBI Pa3JIMUUs B UX CBOMCTBAX?

[Tpy MUKPOCKOITMYECKOM HCCJIEIOBAHUM B CIUIaBE HAOIOJAIOTCS MEPIIUT U BKIIOYCHUS
rpadura. Kak Ha3wpiBaercs Takue cruiaBbl? KakoBbI Pa3sHOBHIHOCTH CIUIABOB C TaKUMHU
CTPYKTYPHBIMH COCTABJISIFOLIMMU, KAKOBbI pa3JINYuUs B UX CBOMCTBax?

Kak uneHTHUIMpOBaTh B CTAIM BUAMAHINTETTOBYIO CTPYKTYpY? IIpH KakuX yCIOBUSX
OHa MOXKET 00pa30BaThCs U KaK 3TO MOBIUSET HA CBOMCTBA CTaIH?

[Tpr KaKMX YCJIOBHSIX B CTAIM MOXET 00pa3oBaThCs MepechimeHHbId Gepput? Kak oH
MOBJIMSET Ha CBOicTBa cTanu. Kak npepoTBpatute ero oopasonanue?

IIpumepHble NpaKTHYECKHUE 3aIaHNUS I IK3aMeHAa MO0 PellleHHuIo0 32/1a4 U3
npodeccuoHaabLHOI o01acTH (5 cemecTp)

1.

2.

o

OObscHUTDH, KaK BbIOpaTh COJEp)KaHUE YIJIepoJia B CTAIU AJI U3TOTOBJIEHUS IETaIu
MalINH, KOHCTPYKLIUU WA COOPYKEHHUS.

OOBsICHUTD, KaK BBIOpATh COAEpkKaHUE YIiaepoaa B CTAIU Ui U3TOTOBJICHUS PEXKYIIETO
(ILITaMIOBOT0) HHCTPYMEHTA.

. Kak o ctpykrypHOMY IIpH3HaKy MO>KHO OIIPEAETUTh CTajlb (Oeblil YyryH, Cepblil YyryH,

MOJOBHHYATHIN YYTYH, KEJIC30 TEXHUYIECKOU LII/ICTOTBI)?

. O6’I>$ICHI/ITB, MOKHO JM HCHOJb30BaTh O€ENbIi YyTYH B KaUCCTBC KOHCTPYKIIHMOHHOI'O

MaTtepuana.
OOBSICHUTH IPEUMYIIIECTBA CEPOT0 YYT'yHa IO CPABHEHHIO CO CTAJIBIO.

. OG’BHCHI/ITL, MO’KHO JId HCIOJIb30BaTh OCJIbIM Yyr'yH B Ka4CCTBC KOHCTPYKIHOHHOI'O

Marepuana?

. OObsicHUTh, Kakasg ¢opma rpapuTa B MEHBIIEH CTENEHH OcIabiseT MeTalNTH4ecKyro

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 MPOMCXOIUT YIPOUHEHHs CTaJu NMpPU ropsiued IiacTuyeckon nedopmanuu
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10.

11.

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

19.
20.

21.

22.

23.

24,

nipu 1050 °C?

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

IIpy pekpuCTaNIM3alMOHHOM OTKMI'€ XOJOAHOKaTaHOM JeHTel u3 cranu O8kn
oxJaxaeHue B uaTeppaie temieparyp 680 — 370 °C BexyT ¢ manoi ckopocteio. [Touemy
3TO HEOOXOIUMO?

Ha3HauuTe pexXuM peKpUCTAUIM3ALUOHHOIO OTXKHMra JUisl  HHUKOYTJIEpOIUCTOMN
XOJIOAHOKATaHOW JINCTOBOM CTAJIN.

Kak onpeznenstoT CKIIOHHOCTb CTaJIM K POCTY 3€pHa Ipu Harpese?

HazHauuTh pexum MOIHOIrO OTXKUTA Ul CTaIU Mapku 45.

HaznauuTh pexxuM HOpMaIU3alUU 1J1s CTaau Mapku 45.

BriOpath TepMudeckyro 00pabOTKy Uil UCTIPABJICHUS! BUAMAHIITETTOBOW CTPYKTYPHI B
CTaJIbHON OTJIMBKE.

BriOpats TepMmuueckyro 00pabOTKy HJisi MCIPABICHUS KPYIMHO3EPHUCTON CTPYKTYPBI
ropsiYeKaTaHoOMN CTaJIN.

BreiOpaTe 3akanouHyio cpeny, OO€CledMBAIOUIyI0 HauOOJbIIYI0 MPOKAIUBAEMOCTh
YTIEPOIUCTOMN CTAIIH.

Br16paTh 3akanounyto cpefy AJis 3aKaJIKU JIETMPOBAHHOW YIJIEPOIMCTON CTaNH.
BriOpath pexxuM OTHyCKa 3aKajJeHHOM cTayiu, 00ecreunBaroLIi cCOXpaHEeHUE BBICOKOM
TBEP/IOCTH.

BbiOpath pexuM OTIycKa 3aKajJeHHOM cTaiM, 0OecledrBaIOUIMi BBICOKHE YHpPYTue
CBOMCTBA

BriOpath pexuMm OTIyCKa 3aKaJeHHOW CTali, 00eCHeuyuBaIOIIUNA COYETaHUE BBICOKOM
MIPOYHOCTH, TBEPJOCTH, MNIACTUYHOCTH U yJIapHON BA3KOCTH.

Cranp 45 Oblna moABepruyTa HarpeBy IMoj 3akaiky 1o Temmneparypsl 740 u 840 °C.
Kakoii pexxuM HarpeBa BbIOpaH MPaBUIBLHO U TouemMy?

Cranp Y10 Obuta moaBeprayTa HarpeBy IoJ| 3akajky no temnepatypsl 740 u 900 °C.
Kakoii pe:xxuM HarpeBa BbIOpaH NPaBUIbHO U TOYEMY?
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0) Ilopsinok mpoBeneHUs] NMPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld W KPUTEPHH
OLICHUBAHUS:

IIpomeskyTOoUYHAs aTTecTAllUA MO AMCHUILINHE «MaTepuasioBeaeHue» B 4-0M ceMecTpe
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITIO3BOJIAIOIINEC OLICHUTL YPOBCHL YCBOCHUA OGy‘-I&IOH.[I/IMI/ICSI
3HAHUW, W TPAKTUYECKHE 3aJaHUs, BBIABISIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BHaI[GHI/If/'I, U IMPOBOAUTCA B BUAC 3a4UCTA.

3aueT MPOCTaBISIETCA IOCIE OLEHKU 3HAHUM OOYYarolMXCs IO pe3yibTaTaM 3alllUThI
BBITOJIHEHHBIX JIAOOPAaTOPHBIX PabOT M KOHTPOJIBHBIX paldoT, BKIIOYAIOIINX TEOPETHYECKUE
BOIPOCHI U TIPAKTHUUECKUE 3aJaHusl.

Iloka3aTesu u KpUTEpUM OLleHUBaHMs 3a4eTa (4 cemecTp):

Jnst monydeHuss ONeHKU

— «3a4YTeH0» — OO0yyaroluiics [OJDKEH I[I0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHCHHS] WH(POpPMAIMK, HO M HWHTCIUICKTYAIbHBIC HABBIKU DPEIICHUS
npoOiieM W 3a7ad, HaXOXKJCHHUS YHUKAIbHBIX OTBETOB K MpoOieMaMm, OIEHKH U BBIHECEHUS
KPUTHYECKUX CYKJICHUH;

— «HE 324TeHO0» — 00YyJaIONINIiCs He MOXKET MMOKa3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEICHUS
1 00BsICHCHHS HH(DOpMAIIHH, HE MOKET NTOKA3aTh MHTCIUICKTYaIbHbIC HABBIKU PEIICHUS ITPOCTHIX
3azay.

IIpomeskyToUyHas aTTecTallUA N0 AMCHUILINHE « MaTepuanoBeaeHUue» B S-0M cemMecTpe
BKITIOUAET TEOPETUUCCKUE BOIPOCHI, IIO3BOJISIONINE OIICHUTHh YPOBEHBb YCBOCHUS 00yUAIONTUMUCS
3HAHUW, W TPAKTUYECKHE 3aJaHUS, BBIABISIONIUE CTENEHb CPOPMUPOBAHHOCTH YMEHHUH U
BJIQJICHUM, ¥ IPOBOJUTCS B JOpME IK3aMeHa

DK3aMeH 1O JaHHOW TUCHMIUIMHE MPOBOAUTCS B YCTHOH (opMe MO 3K3aMEHAIMOHHBIM
OusietaMm, KaXIbli M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUECKHUX BOIPOCAa U OJHO IPAKTHUECKOE
3a7aHue.

IToxa3aTenn U KpUTepUH OLCHNBAHUs JK3aMeHa (5 cemecTp):

— Ha OUEHKY «OTJIHYHO» — OOy4aroumuiicss JEeMOHCTPUPYET BBICOKUH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMI, BCECTOPOHHEE, CHCTEMaTH4Yeckoe U TIyOOKoe 3HaHMe
y4eOHOro MaTepuasia, CBOOOJHO BBINOJIHAET IMPAKTUYECKHE 3aJaHUs, CBOOOJHO ONEpPHPYET
3HAHUSMM, YMEHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CII0)KHOCTH.

— Ha OIIEHKYy «X0pomo» — oOOyyaroluiics JIeMOHCTPUPYET CpEeIHUH YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMS OCBOECHBI, HO JIOIYCKaIOTCS
HE3HAaYUTEeNIbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHUS [IPH aHAJTUTUYECKUX ONEpallusiX, IEpeHoce
3HAaHWW U YMEHUI Ha HOBBIE, HECTAHIaPTHBIE CUTYaLUH.

— Ha OIEHKY «YyAOBJIETBOPUTEIbHO» — OOYYalOIIUWCA JAEMOHCTPUPYET MOPOTOBBIN
ypOBEeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0/J1€ KOHTPOJIBHBIX MEPONPUATHI JOMYCKaIOTCs
OIIMOKH, TPOSBISAETCS OTCYTCTBHE OTHENIbHBIX 3HAHUI, yYMEHUH, HABBIKOB, OOy4aroUIHiics
VCIBITBIBAET 3HAYUTENIbHBIE 3aTPYJHEHMS IIPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU NPU UX
IIEPEHOCE HAa HOBBIEC CUTYAIlUN.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIbHO» — 00yUalOMIUNACS IEMOHCTPUPYET 3HaHUS He Ooliee
20% TeopeTHdyecKoro Mmarepuaia, JOIMYCKaeT CYIIECTBEHHbIE OHIMOKHM, HE MOXKET I10Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELIEHUS IPOCTHIX 3a/a4.



