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Pabouas nporpamMma coctaeiena Ha ocHose ®I'OC BO no HanpasineHHIO MOArOTOBKH
22.03.02 Metannyprus (ypoBenb Gakanaspuara) (npukas Muno6puayku Poccun ot 04.12.2015
r.Ne 1427)

Pabouas nporpamma paccmoTpena M onobpesa Ha 3acenanuu kadeapwr JInteiiHbix
NpOLECCOB H MATEPHAIOBEICHHA

19.02.2020, npotoxon Ne 8 _
3as. kadenpoii /7_-//:; H/ H.A. ®eokTrcTOB

Pabouas nporpamma ono6pena metoauyeckoit komuccueit UMMuM
20.02.2020 r. npoTokon Ne 5 -

[Ipencenarens A.C. CaBuHOB

CornacoBaHo;
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Pabouas nporpamma cocTagneHa: y’
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Peuensenr:
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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. ®eoKTHCTOB

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

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2025 - 2026
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIECCOB M MATEPUATIOBEICHHS

[Iporokom ot 20 1. Ne

3aB. kadeapoi H.A. ®eokTucros




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

YUCJIC:

— KOHTaKkTHas pabora — 21,6 akaj. 4acos:
— aynutopHas — 18 akaj. 4acos;

— BHeayIuTopHas — 3,6 akaJi. 4acoB
— caMocTosTenbHast pabora — 284,8 akan. 4acos;
— MOJTOTOBKA K dK3amMeHy — 17,6 akaj. yaca
— IMOATOTOBKA K 3a4éTy — 17,6 akay. yaca
dopma aTTeCTalNH - 3a4€T, IK3aMeH

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
=
B aKaJl. yacax o Bu KOHTPOJIS
Paznen/ Tema 2 (B axaz. yacax) E B A . p Kox
> 3 © | camocTosTenbHOI | ycrieBaeMOCTH U
JUCLIATUINHBI N [ ., | KomreTeHIUU
Q & paboTsl MIPOMEKYTOYHOM
n1a6. | mpakr. | € 3 ATTECTAIIN
Jlek. s < 11
3aH. 3aH. | U &
1. Beenenue
1.1 Pomp wmarepuana B
3KCIUTyaTaluu H3CIIAH. .
[TpopaboTka Texymmid
Ocrosibie TTOHATHA. TeopeTquecxoro 1<0HTy H(fm,'
Hctopus pa3BUTHS 5,2 P POJIE: TIK-12
(JIEeKIOHHOT0) YcrHbli
MaTepHaJOBEACHUS Kak
Marepuana IKCIIPECcC-0Npoc
Hayku.Kimaccnduxarys
MaTepHaJoB.
IMpopaboTka
3 N
1.2 Krnaccupukanus JIEKIIUOHHOTO Texymmit
MaTepHajoB. OcHOBHbIE MaTepHana; KOHTPOJIb:
CBOICTBa MaTepuasoB. MOATOTOBKA K 3ammra
CBs13b MEX]y CTPYKTYPOH U 05 11 11a00PaTOPHBIM 11a00PaTOPHBIX IK-12
CBOMCTBAaMH  MaTEpHAJIOB. 3aHATHSIM; pabor.
Meronpt HCCIIEI0BAHUS IIOATOTOBKA K KonTponbhas
CTPYKTYPBIL KOHTPOJIBHON pabora
pabore
Wroro no pazneny 0,5 16,2
2. ATOMHO-KPUCTaIITHIECKOE
CTPOCHUE MaTEPHAIIOB
IMpopaboTka
2.1 Bwuzmsl KpUCTAJUIOB. JIEKIIUOHHOTO N
Kpucrannmueckas pemerka Marepuana; Texymuuii konTpOTH
P p ’ 0,5 11 P ’ KonTponbHas TIK-12
THomumopduszm. MOATOTOBKA K aGora
AHnzoTrponusi. KOHTPOJIbHOU p
3 pabore
[IpopaboTka
2.2 e(heKThI JIEKIIHOHHOTO .
K I/ICT&J‘IJ‘II/I‘IGCKOFOH ¥ Ma:e nana; Texymuii konTpOITH
p 11 P ’ Konrponbnas MK-12
CTpPOCHMUA. MexaHu3MBbI IIOATrOTOBKA K a60Ta
mudhy3uu KOHTPOJIBHON p
pabore
Wroro no pazneny 0,5 22

3. Kpucramnmzanus pacriaBoB




[TpopaboTka

JIEKIIMOHHOTO N
3.1 TepmoauHaMuuecKue Texymuii KOHTPOJIb
Marepuana;
YCIOBHUS  KPUCTAJUIM3ALUH. KonrponbHas
MexaHuzm TOATOTOBKA K abora
0,5 13 | naGoparopusiM p TK-12
KpHUCTAJUTH3AIIHH. 3amuTa
3aHSITHSIM;
IMapameTpbl 11a00paTOPHBIX
MOATOTOBKA K
KpHUCTAITH3AIIHH. o pabor
KOHTPOJIbHOM
pabore
ITpopaboTka
3.2 Camormpou3BosibHasT U JIEKIIMOHHOTO N
Texymuii KOHTPOJIb
HEeCaMOIIPOU3BOJIbHAS Marepuana;

KonTponbnas
KpHCTaJUTH3aLusl. MOJITOTOBKA K aGora
MomudunupoBanue. 0,5 13 11ab0paTOpHBIM BI‘JaLuHTa TK-12
JennpurtHas 3aHSITHSIM;

J1a00PaTOPHBIX
kpuctammzanus. CtpoeHne MOATOTOBKA K aGor
CIIMTKA KOHTPOJIbHOU p

pabote

HWroro no pazneny 1 26
4. Jedopmanms u  Harpes
JeOpMHUPOBaHHBIX MAaTEPHAIIOB

ITpopaboTka
4.1 VYrpyrast u JIEKITMOHHOTO N

pyT H Texymuii KOHTPOJIb

iactuueckas aedopmarus. Marepuana;

KonTponpras
Mexanusm  redopMmanum. MOATOTOBKA K aGora
N3menenue CTpykTypsl u 0,5 11 n1a00paTopHBIM :g))aH.II/ITa TK-12
CBOICTB 3aHATHSIM;

J1a00PaTOPHBIX
HOJUKPUCTAIIHIECKOTO MOJITOTOBKA K AGoT
MeTaiuia pu AedhopMarym. KOHTPOJIBHOU p

pabore
IMpopaboTka
JIEKIUOHHOTO .
MATeDHANA: Texymuit KOHTPOJIb
4.2 VI3MeHeHHe CTPYKTYPhI P ’ KonTponpras
A CBOWCTB IIpU Harpese TOJIroTOBKA K abora
p P 05 11 11a00PaTOPHBIM P TK-12
neopMHPOBaHHOTO 3ammra
3aHATHSIM;
MeTaua. 11a00PaTOPHBIX
MOJITOTOBKA K AGoT
KOHTPOJIbHOU p
pabore
HWroro no pazaeny 1 22
5.  MexaHnuyeckue  CcBOIcTBa
MaTepuaIoB
[IpopaboTka
JIEKLIHOHHOTO .
5.1 OcHOBHbIE HOHATHS U MaTepHana; Texyuwii koHTpOTH
: 11 P ’ Konrponbnas MK-12
OIIpeIeIICHHSI. MOJITOTOBKA K aGota
KOHTPOJIbHOU p
pabore
IMpopaboTka
JIEKIIUOHHOTO .
MATeDHATA: Tekymuit KOHTPOIIb
5.2 Bumel, MeTOmBl H P ’ amura
o0opynoBaHue UL foAroToBia K 71a00PaTOPHBIX
Py 11 71a00PaTOPHBIM paTop T1K-12
WCIIBITAHUSI MEXaHHYECKUX pabor
. 3aHITHSIM;
CBOMCTB. Konrtponbnas
MOJITOTOBKA K aGora
KOHTPOJIbHOU p
pabore
Hroro no pazaeny 22

6. ®a3zoBEIE U CTPYKTYpHBIC

MIPEBpaICHUs
JIByXKOMIIOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX

B




ITpopaboTka

JIEKIIHOHHOTO .
Texkymuit KOHTPOIB
6.1 OcHOBHBIE TOHSATHSA 11 MaTepHana; S — MK-12
TEOPUH CIUIABOB. MOATOTOBKA K ;%OTa
KOHTPOJIBbHON p
pabote
ITpopaboTka
JIEKIILOHHOTO .
Texkymuit KOHTPOIb
N Marepuana;
6.2 [Iuarpammbl JBOWHBIX HOArOTOBKA K KontponbHast
CHCTEM. dopmupoBanue adora
PMHPOB: 11 11ab0paTOpHBIM p TK-12
CTPYKTYPBI JIBOIHBIX SAHSTISM: 3ammra
CILIABOB. ’ 11a00paTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIbHOM
pabore
Hroro no pazpeny 22
7. XKene30yriiepoJucThIE CIUIABEI
IMpopaboTka
JIEKIUOHHOTO .
7.1 XapakTepucTHka MATePHANA: Texymmii KOHTPOJIb
JuarpamMmmbl ¢dazoBoro 13 no;:u‘oI; OBKa’K KonTponbHas TK-12
COCTOSIHUS JKeJIe30-YTIIEPO.T KOHTPOBHOH pabora
pabote
ITpopaboTka
JIEKIITMOHHOTO .
Texymuit KOHTPOIH
Marepuana;
7.2 dopmupoBaHue HOArOTOBKA K KonTponbhas
CTPYKTYPHI craneit u adora
PYKTYD 05 | 4/41 13 | naBoparopmsim p TK-12
YYI'YHOB B PpaBHOBECHOM SAHSTHSIM: 3amura
COCTOSIHUH. ’ 1ab0paTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJILHOX
pabore
Hroro no pazaeny 05 | 4/41 26
8. 3auer
[IpopaboTka IIpomMexyTouHbIit
JIEKIIMOHHOTO KOHTpOJIb (3auer)
81 Komcymtammi 10 Marepuana. CobecenoBanue B
Bén ocaMm ﬁOﬂFOTOBKH K Wsyuerue yerHoid popue ¢
3aq§; JIOTIOJTHUTEIIEHOTO y4eToM
y Marepuaia. pe3yJIbTaToB
IMoaroToBka k KOHTPOJIBHBIX
3a4eTy MEpONPUITUI
Hroro no pazneny
9. Knaccudukaiusi, MapKupoBKa
u MPUMCHCHHUE
JKEJIE30YTIIEPOJUCTBIX CILIABOB
IMpopaboTka
JIEKIUOHHOTO .
9.1 CBs13b MEXIY MaITIe aa: Tekymuit KOHTPOIIb
CTPYKTYpOl M CBOHCTBAMH noar0§OBKak KonTponbHas
cephIxX YYT'YHOB. abora
p y 2/21 11 71a00PaTOPHBIM P
Kaccudwnkanms, SAFSTHSIM: 3amura
MapKHUPOBKa U MPUMEHEHUE HOHFOTOBK;K 11a00paTOPHBIX
CEepBIX YyT'YHOB. KOHTPOHHOH pabor

pabore




[TpopaboTka

JIEKI[HOHHOTO N
Tekyuuii KOHTPOJIb
9.2 BumsHuMe yriepoaa u MaTepHana;
N " Konrtponbnas
npuMeced  Ha  CBOIcTBa MOJITOTOBKA K
o pabota
craneir.  Kiaccudukanus, 4 11,6 | naGopaTopHbBIM 3ammira
MapKHpOBKa M MPUMECHEHHE 3aHSITHSIM;
o J1a00PaTOPHBIX
YIJIEPOIUCTHIX CTaNeH. MOATOTOBKA K aGor
KOHTPOJIBbHON p
pabote
HUroro no pasaeny 4 221 22,6
10. DopMmupoBaHUE
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIILOHHOTO N
Tekymuuii KOHTPOJIb
Marepuana;
KonTponbnas
10.1 ®dazoBbIe IMOJITOTOBKA K
pabora
MPEBpallCHUs] B CTallU TPU 0,5 9 na0opaTopHBIM Sammra
Harpese. 3aHATHSIM;
J1a00PaTOPHBIX
HOJrOTOBKA K
N pabor
KOHTPOJILHON
pabote
ITpopaboTka
JIEKIUOHHOTO N
TexyImuii KOHTPOIIb
Marepuana;
KonTponpras
10.2 ®dazoBbIe IMOJAITOTOBKA K aGora
MIPEBPALCHUs] B CTalld IPU 13 1a00PaTOPHBIM gampna
OXJTK/ICHHH. 3aHATHSIM;
J1a00PaTOPHBIX
HOJrOTOBKA K
N pabor
KOHTPOJIBHOU
pabote
HWroro no pazaeny 0,5 22
11. OCHOBBI  TEPMHYECKOU
00paboTKn
[IpopaboTka
111 [TonsiTus o JIEKIIHOHHOT O .
. Texymuit KOHTpOJIb
TepMu4yecKol  0OpaboTke. Marepuana;
7 KonTponpras
Knaccudukanms BUJIOB MOATOTOBKA K aGora
TEPMHUYECKOH 00pabOTKH. KOHTPOJIBHOM p
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texymmuit KOHTPOJIb
Mmarepuana;
HOATOTOBKA K KonTponpras
11.2 Knaccudukanus, Leinb pabota
9 71a00PaTOPHBIM
Y IPUMEHEHUE OTXKHTA. 3ammra
3aHITHSIM;
71a00PaTOPHBIX
IIOATrOTOBKA K
N pabot
KOHTPOJIBHON
pabore
IMpopaboTka
JIEKIIUOHHOTO .
Texymuit KOHTPOJIb
Marepuana;
HOATOTOBKA K KonTponbHas
11.3 3akanka cranu. Bunsl pabora
9 71a00PaTOPHBIM
3aKaJKH. 3amura
3aHITHSIM;
71a00PaTOPHBIX
IIOATrOTOBKA K
N pabot
KOHTPOJIbHON

pabore




[TpopaboTka

JIEKIIMOHHOTO N
11.4 TIlpeBpameHus m0pu MATeDHANA: Texymmuii KOHTPOJIb
HarpeBe 3aKaJICeHHOW CTalu. P ’ KonTponbnas
MOJITOTOBKA K
Otmyck CTalu. pabota
7 11a00paTOpHBIM
Knaccudpukauus, uenp u 3amuTa
3aHSITHSIM;
MIPUMEHEHUE BUJIOB 11a00paTOPHBIX
MOATOTOBKA K
OTITyCKa. o pabor
KOHTPOJIbHOM
pabore
Hroro no pazzpery 32
12. Knaccuduxanus,
MapKUpPOBKA, CBOIICTBa u
MIPUMEHEHUE JIETHPOBAHHBIX
cTanen
ITpopaboTka
JIEKLIHOHHOTO .
Texymuit KOHTPOIH
Marepuana;
Konrponbnas
HOJATOTOBKA K
12.1 KonctpykiinonHbie pabota
9 11a00paTOPHBIM
CTaJIH. 3amuTa
3aHITHSIM;
11a00paTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJILHOH
3 pabote
ITpopaboTka
JIEKLIHOHHOTO .
Texymuit KOHTPOIH
Marepuana;
12.2  HHcTpyMeHTaJbHbIE Konrponbnas
HOATOTOBKA K
crami. Crand W CIUIaBBI C pabota
13 n1ab0paTOpHBIM
0cOObIMU  (DU3UUECKUMU U 3amura
. 3aHITHSM;
XHUMHYECKUMH CBOHCTBaMHU. T1ab0PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJILHOX
pabore
HWroro no pazgeny 22
13. MapkupoBka, CBOHCTBa H
NpUMEHEHUE CIUIABOB IIBETHBIX
METAJUIOB
IMpopaboTka
JIEKIITMOHHOTO Tekymuit KOHTPOJIb
13.1 MenHble  CIUIaBHI. 11 MaTepHana; 3amura
AJIOMHUHUIA U €T0 CIUIABHI. MOATOTOBKA K 1ab0paTOPHBIX
n1a00paTopHBIM pabor
3 3aHATHSIM
[IpopaboTka
o JeKIuoHHoro | Texymuit KOHTpOJIb
13.2 AmoMuHUH ©  ero 8 ym p
Marepuana; 3ammra
cruaBel.  CriaBel - THUTaHa. 7
MOJrOTOBKA K 71a00PaTOPHBIX
IIpouue crnassbl.
1a0opaTopHBIM pabor
3aHATHAM
Hroro mo pazaeny 18
14, Hemetannuueckue
MaTepuabl
[IpopaboTka
141  OcHOBHBIE  BUJIBI nexkuuoHHoro | Texymuit KOHTPOJIb
HEMETaTTHIeCKUX 3 12 Marepuana; 3aIuTa
MmatepuanoB. Mx cBoiicTBa MOJrOTOBKA K 71a00PaTOPHBIX
Y IPUMEHEHUE. 1ab0PaTOPHBIM pabor
3aHATHAM
Hroro no pazaeny 12

15. TIpoMeKyTOUHBIH KOHTPOJIb
(OK3ameH)




15.1 KoHcynpTamuu 1O
BOIPOCaM MOATOTOBKH K
3K3aMeHy.

[TpopaboTka
JIEKIIMOHHOTO
Marepuana.
Nzyuenue
JIOTIOJTHUTEIILHOTO
MaTepHaa.
IlonroroBka
9K3aMeHY

IIpomeskyTouHbIil
KOHTPOITb
(Ox3amen)

Uroro mo pazneny

Uroro 3a cemectp

8/61

284,8

9K3aMEH,3a4ET

Hroro no JUCHUIIINHE

8/61

284,8

3a4€T, OK3aMCH

IK-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
TeXHOJIOTUH. [IpyM MCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENBHBIX TEXHOJIOTHH y4deOHBIE
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 YHCJIE WIUTIOCTPATUBHBIX, IPaUIeCKuX, ayAH0- U BUIACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYNIIOBBIE WM WHAMBHUIAYyalIbHbIC 3aJaHUs 10 TpOWJeHHOW Teme. Ilpu
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 ¢ 1eabio (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). - Makpoobsekr. - 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
HU3KOYTJIepoAUCTOH cTtanu. MeTtoauueckue ykazaHus K 1abopaTopHoi pabore. — MarHUTOropck:
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 odecieuenne u Uurepue

IIporpammHoe o0ecnieueHue

T-pecypchbl:

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 0aza MepuoaUYeCKUX u3nanuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanuonaneHast MHQOpPMaLMOHHO-aHAIUTHYECKAs
cucteMa — PocCCuiiCKMI HHIEKC Hay4dyHOTO
mutuposanus (PMHIL)

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

ITouckosas cucrema Axaaemusi Google (Google
Scholar)

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

Nndopmannonnas cuctema - EnuHoe OKHO
J0CTyna K MH(QOPMaIMOHHBIM pecypcam

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

denepallbHOE  TOCYIApPCTBEHHOE  OIOKETHOE

yupexICHUE «DenepanbHbIit unctutyt|URL: http://www1.fips.ru/
HDOMBIHIHCHHOﬁ CO6CTBCHHOCTI/I»

igi;ﬁgﬁﬁaﬂ Tocynapcsennas  Gubmiorexa. https://www.rsl.ru/ru/4readers/catalogues/

DnexTpoHHbIe pecypchl Oubmuorexku MITY um.
I'.11. HocoBa

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

VYHuBepcurerckas HMHQPOpPMAIMOHHAs CHUCTEMaA
POCCHUA

https://uisrussia.msu.ru

MesxnyHapoaHast HAyKOMETpHYeCKast
pedepaTuBHasE U TOJHOTEKCTOBas 0a3a JTaHHBIX
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/

MexnyHaponHas pedepaTuBHas M IOJHOTEKCTOBAS
cupaBoyHasi 0a3a  JIAaHHBIX  HAYYHBIX  W3JaHHH

http://scopus.com

Mexnaynapoanas 0a3za MOJHOTEKCTOBBIX JKYpPHAJIOB
Springer Journals

http://link.springer.com/

MesxayHapoaHasi KOJUIEKIHS HaydYHBIX IPOTOKOJIOB
110 Pa3JIMYHBIM OTpacsaM 3HaHui Springer Protocols

http://www.springerprotocols.com/

MexaynapoaHass 0a3a HaydHBIX MarepuajoB B
oOmactT  (U3MYECKUMX HAYK W HIDKHMHUPHHTA

http://materials.springer.com/

MesxyHapogHast 6a3a CIIPaBOYHBIX H3IaHHIA 110 BCEM
orpacasaM 3Hanuii SpringerReference

http://www.springer.com/references

Mexnaynapoanas pedeparuBHass ¥ TOJTHOTEKCTOBAsS
cIIpaBO4YHas 0asa JaHHBIX HAYYHbIX  M3JIaHUI
«Springer Naturey

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 ayAMTOpUM M TPOBEIEHHUS 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;

- CTIeUUAIN3UPOBAHHON 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 MakpocTpykTypou? Kak oHa m3ydaercs? 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 TeIa OT aMOP(HBIX Te?

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 METAIJIOB. YeM 0OBACHSIOTCS 0cOOBIE CBOMCTBA
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 ux.

11. Yro Ha3pIBalOT KOOPAWHALMOHHBIM YHCIOM?

12. [Touemy KPUCTAIIINYECKHE pelieTku METaJIJIOB Ha3bIBAIOT
MJIOTHOYaKOBAaHHBIMU?

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

14. Yto takoe anuzotponusi? Kakosa npuurHa 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 xnaccuuuupyroT HECOBEPIIEHCTBA KPUCTAIIIMUECKOTO 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 AMCIOKAIIUU?

23. KakoBa poib AuCIOKauil B KpuCTaLiax?

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
3aTBEpAEBaHUM KPUCTAUIMYECKUX U aMOP(HBIX MaTepUasoB.

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 KpUCTaJUTU3aLUuU?

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'IJ'II/I?,aU;I/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 OnamxHEro nmopsiaka? 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 mapameTpbl KprcTaUIU3aIMH.

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 Ipy KpucTauinzanuu’?

20. UTto Ha3BIBAIOT MOAU(PHUITUPOBAHUEM TTPH KPUCTAILTU3AINH?

21. Kakue Mepbl MOKHO MPEATIOKHUTD TSI TOTO, YTOOBI 00ECTIEYUTh MOTy4EeHUE
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MEJIKOTO 3€pHa IPU KpUCTAIIIN3ALUNU?

22. Kakoii kpucrtamn Ha3biBalOT JeHAPUTHBIM?Ilouemy mpu 3aTBepaeBaHUU
MeTalljIa KPUCTAJIBI PACTYT B BUE NEHAPUTOB?

23. Kakue kpucraminyeckue 30HbI MOTYT (POPMUPOBATHCS B CIUTKE?

24, [Toyemy Ha MOBEPXHOCTU CIHMTKA 00pa3zyeTcs 30HA MEJIKHX PAaBHOOCHBIX
KPHUCTAJJIOB?

25. UTo Ha3BIBAIOT CTOJIOYATHIMU KPHCTATIIAMU?

26. 3aueM NpOBOJAT ONEPAIUIO MOACTYKUBAHUS [TPH MOJTYYSHUN OTIUBOK?

27. [Touemy Mmatepuan (GopMbl (M3JIOXKHHUIBI) BIMSET HAa BEIMYMHY 3€epHA
3aKpUCTATM30BaBIIErocs MeTajuia?

28. Urto Ha3bIBAIOT ycaakon?UTo Ha3bIBAIOT ycajo04uHOU pakoBuHOU? [louemy

oHa oOpa3zyetcs?

Tema 4. [lepopmanusi u Harpes 1e(p)OpMUPOBAHHBIX MATEPHAJIOB

1. B 1eMm paznuune Mexay ynpyroi u miactTuueckoi aedopmarueii?

2. UTo Ha3bIBAIOT TUNIOCKOCTSIMH CKOJIbKeHUsA? UTO Takoe riaBHbIe IITOCKOCTH
CKOJIbYKEHUS?

3. KakoB MexaHu3M 1uiactudeckoii qedopmanuu?

4. B yem paznuuMe Mexay CKOJIBKEHHEM M JBOMHUKOBAaHUEM IIpU
IIacTu4eckoi nedopmarun?

S. KakoBa npuurHa MeXaHU4YeCcKOro HakJiemna?

6. Kaxk nioTHOCTh AuCiIOKauil BAUSET Ha IPOYHOCTHBIE CBOMCTBA?

7. Kak wMeHsrOTCA CBOMCTBa METaJIla IIPU  XOJIOAHOM IJIACTUYECKOMN
nedopmarun?

8. Kak n3MeHsieTcs cTpoeHne MeTaia MpH IIacTHIeCKoi qeopmanuu?

9. UYro Takoe TekcTypa aedopmaruun?

10. Uto Ha3pIBalOT BO3BpPAaTOM IIPU HArpeBe XOJOIHOJe(HOPMUPOBAHHOTO
Merasa?

11. Urto Ha3bIBAIOT MOJIUTOHU3ALUEN npu Harpese
X0JI0AHO1e(hOPMUPOBAHHOTO MeTaIa?

12. UTto Takoe 3apoABIIIN PEKPUCTAILTAZAIIH?

13. Urto Takoe TeMIiepaTypa peKpucTaiIiu3anun’?

14. Kakue usmeHeHus CTpyKTypbl, HA0II0Aa€MOM B ONITUYECKUN MHKPOCKOII,
MPOUCXOAT TPU NMEPBUUHOMN pPEKPUCTAIITN3AIUU?

15. KakoBa Temneparypa pekpucTauIn3aliyi YUCTHIX METAIJIOB?

16. B yem pazHuiia Mex1y nepBUYHON U BTOPUYHON pEeKPUCTAIITN3AIUU?

17. B yem oTinume cobuparenbHON U BTOPUYHON peKpUCTAIIU3aLUU?

18. Kak wMeHs0TCS CBOICTBa XOJOJHOJAE(POPMUPOBAHHOIO MeTajlla IpHU
peKpHUCTaI3au?

19. KaxoBa ponb peKpucTamiiu3aliiOHHOTO OTKUra?

20. B d4em pazanune MexIy XOJOIHOM W ToOpsiued IJIaCTHYECKON
nedopmarusmu?

Tema S. Mexann4yeckue cBOMCTBA

1. UYro nHazpBatoT npodHOCThIO? Kak ompenenstoTcsi MPOYHOCTHBIE XapaKTePUCTUKU
MaTepuana?

2. [aiite onpeneneHe OCHOBHBIM IIPOYHOCTHBIM XapaKTEPHCTUKAM.

Uro HazpiBaloT IutacTUYHOCTBIO? Kak ompenensroTcs MiIacTUYEeCKHE XapaKTEpUCTUKU

Marepuana?

JlaiiTe onpeneneHre OCHOBHBIM INIACTUYECKUM XapaKTEPUCTUKAM.

Kakwue cBolicTBa XapakTepus3yeT TBEPAOCTh?

HasoBute meTob! onpenesenys TBEpAOCTH.

UeM oTmyaroTcst Xpynkoe U BA3KOE pa3pylieHusi?

Ha3oBute u oxapakrepusyure BUIbI U3JIOMOB.

w

N O~
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9.

UYro Takoe nuHamuueckue ucnblTaHusa? Kakue XapakTepUCTHKHU OIPENENSIIOTCS Mpu
JUHAMUYECKHUX UCIBITaHUAX?

10. 3aueM POBOJAT YCTAIOCTHBIC UCTILITAHUS?

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

1.

SER

o N

10.

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

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

Maiite onpenenenne NOHATHIO quarpamma coctosgHus. Kakoe cocrosiHue oHa orpaxkaer?
Tunsl a3 B METANTNYECKUX CUCTEMAX.

Cdopmynupyiite nmpaBuiio peraara (0Tpe3koB). s 4ero 0HO UCTIONB3YyeTCs?
CxemMaTH4HO M300pa3uTh OCHOBHBIE (Pa30BBIEC JHUArpaMMbl ABOMHBIX CHUCTEM M JaTh MX
XapaKTEePUCTHUKY.

Jatb xapakTepucTuky (a3 u 0e3BapuaHTHBIX MPEBPAILEHUN CUCTEMBI.

CxeMaTH4HO H300pa3uTh KPUBYIO OXJIAXKICHUS JTFOOOTO CIIaBa CUCTEMBI.

CxemMaTH4HO U300pa3uTh CTPYKTYpPYJIIOOOTO CIUIaBa CHCTEMbl TpU KOMHATHOM
TeMIeparype.

Paccuntath OTHOCHUTENBHOE KOJMYECTBO CTPYKTYPHBIX COCTAaBJISIIOIIMX B CIUIaBE H
CXEMaTUYHO U300pa3UTh €ro CTPYKTYPY IPU KOMHATHOM TeMIeparype.

Tema 7. Kese30yriiepoaucrolie CIJIaBbI

1. JlaiiTe XapakTepuCTUKY KOMIOHEHTOB cuctemsl Fe-C.

2. JaiiTe xapakTepUCTHKY QeppuTa.

3. JlaiiTe XapakTepHCTUKY ayCTEHUTA.

4. UYro Takoe rpadut?

S. Yro Takoe HEeMEHTUT?

6. Kakoe mpeBpamenue mpoucxomut Ha JmHuM ES,GS, CD,
ECF,PSK,HJB,PQ,AB,BC?

7.

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

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

10. Ha3zoBute 1MHUN MOIUMOPGHBIX TPEBPAILIEHUH.

11. Ha3oBute KpuTHYECKNE TOUYKHU CTAIIH.

12. Kakoii ¢peppuT Ha3bIBAIOT MEPECHILIEHHBIM U TOYEMY?

13. OO0®bsicHuTe CTPYKTYPY TEXHUYECKOTO
KeJe3a,103BTEKTON THOM,IBTEKTOUTHOM,3a9BTEKTOUTHOM CTalH.

14. Omumure oOpa3oBanue neneOypura. Kakoil neneOypuT Ha3bIBarOT
IpeBpaIeHHbIM?

15. OO0BsicHUTEe CTPYKTYpYy O€Ioro J03BTEKTUYECKOTO, 3BTEKTHUUYECKOTO,
329BTEKTHYECKOTO YYT'YHOB.

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

17. Onumure o00pa3oBaHUE AayCTEHUTO-TPApHUTOBOM KOJOHHMM B CEpPhIX
qyTyHax.

18. Kakue craBsl MMEIOT CTPYKTYpY, COCTOSAIIYIO U3 (epputa U mepiaura?
Kakne pa3HOBHJIHOCTH TaKUX CTPYKTYpP BbI 3HAeTe?

19. Kakue cnnaBel HMEIOT CTPYKTypy, COCTOSLIYHO U3  Iepiura?
PaznoBugHOCTH TIEpauTA.

20. B kakux crjaBax B CTpYKType HaOI0JaeTCsl BTOPHYHBINA [IEMEHTHT?

21. Kakue criaBel IMEIOT CTPYKTYPY, COCTOSIIYIO U3 eppuTa U IeMEeHTHUTa?
Kaxue pa3HOBUJHOCTH TaKUX CTPYKTYp Bbl 3HaeTe?

22. Kakue cTpykTypbl Ha3bIBatOT BUJMAHIITETTOBBIMU?

23. Kakue crmaBel HIMEIOT CTPYKTYpY, COCTOAIIYIO0 M3 (epputa u rpadura?
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PasnoBugHOCTH TakuX CTPYKTYp?

24, Kaxkas dopma rpadura B MEHBIICH CTENMEHU OCIAOISIET METAUTMYECKYIO
OCHOBY uyryHa?

25. Kakue crmaBel UMEIOT CTPYKTYPY, COCTOSLIYIO M3 MepiuTa u rpadura?
Pa3noBugHOCTH TaKuX CTPYKTYp?

26. Kaxoii crutaB Ha3pIBalOT CEphIM YYT'YHOM Ha (peppUTO-TIEPIUTHON OCHOBE?
Kak B HeM MpoUCXOIUT 3BTEKTOUIHOE MTPEBpaICHUE?

217. VYKaxuTe CTPYKTYPHBIN MPU3HAK CTAJIH, OEJIO0ro 4yryHa, Ceporo 4yyryHa.

Tema 8. Kuaccudpukanusi, MapKUpOBKa W INPHUMEHEHHE KeJIe30YIrJIepOoaUuCTbIX

CILIABOB.
1. Tlo xkakuM npU3HAKaM KIACCUPULMPYIOT CEpbIe UYTyHBI.
2. MapkupoBKa ¥ IPUMEHEHUE CEPOro (JIUTEHHOTr0) YyryHa.
3. MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOIO YYyTr'yHa.
4. MapkupoBKa U IPUMEHEHUE KOBKOT'O YyryHa.
5. Kakoii uyryn Ha3piBalOT aHTU(GPUKIMOHHBIM? KakoBbI ero cBoiicTBa?
6. Kakoii uyryn wHaspBaioT otOencHHBIM? KakoBBI yciaoBHs (OPMUPOBAHUS €O
CTPYKTYpBI?
7. BnusiHMe yrieposa U IOCTOSIHHBIX IPUMECEN Ha CBOMCTBA CTalH.
8. Ilo xakuMm npu3HaKam Kjiaccu(GUUUPYIOT cTanu?
9. MapkupoBKa U IPUMEHEHUE YTIIIEPOANCTON CTaIl OOBIKHOBEHHOTO Ka4eCTBa.
10. MapkupoBKa U IPUMEHEHUE Kaue€CTBEHHOM KOHCTPYKIIMOHHOM yriepoIucToil craiu.
11. MapkupoBKa ¥ IPUMEHEHHE HHCTPYMEHTAJILHOM YTII€pOAUCTOMN CTAIH.
12. MapkupoBKa U IPUMEHEHHUE CTANIN AJIs (PACOHHOT'O JIUThSL.
13. MapkupoBKa U IPUMEHEHUE aBTOMATHOW CTaJIH.
14. Pacmmudpyiite u naiiTe XapakTepUCTUKY cruiaBy cienyromux Mapok:Ct Ok, Ct 3cm, Ct

Sme, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CH 10, CU25, CY 30, BY 40, BY 60,
KY 35-12, KY 60-3.

Tema 9. ®opmMupoBaHHe HEPABHOBECHBIX CTPYKTYP

10.
11.
12.

1. Kak nponcxonut npeBpalieHus nepinTa B ayCTeHUT?

2. Yro takoe (ha3oBas nepexpucTaIM3anus’?

3. Urto Takoe HacieacTBeHHOE 3epHO? [leficTBUTENBEHOE 3€pHO?

4. Kak Bimser pocT 3epHa Ha CBOMCTBA CTaJIN?

S. Uto coboii mpencraBiseT AuarpaMMa H30TEPMHUYECKOTO pacrmaja
MIEPEOXJIAXKAECHHOT0 aycTeHuTa? Kakyro 3aBUCHMOCTb OHa IOKA3bIBAET?

6. Kakoli aycTeHUT Ha3bIBalOT MEePEOXIaKICHHBIM?

7. Kak MeHseTcss yCTOMYMBOCTh MEPEOXJIAXKIEHHOTO AayCTEHHMTA IIpU
MOHI>KEHUU TeMIIepaTyphl IPEeBpaLCHUS ?

8. OT d4ero 3aBHCHT XapakTep CTPYKTYphl IpH  HM30TEPMHUUYECKOM
MIPEBPALCHUH NTEPEOXITAKICHHOTO ayCTeHUTa?

9. HaszoBute TemmeparypHble OONAaCTH MNPEBpAIICHUs MEePeOXJIaxIeHHOIO
ayCTEHUTA.

ITpu kakoM mpeBpareHuu ects U Juddysus xenesa, u auddysus yrnepona?

[Ipu xakoM npeBpallieHuu NoJaBIeHa TOJIbKO AU Qy3us xene3a?

IIpu xakoMm mpeBpaiieHuu monaBieHa uddy3us xenesa u  yriepoaa?Kakoe
MpeBpalieHui sBisgercs 6e3aupdy3noOHHbIM?

13. KakoB MexaHH3M NEPIUTHOTO MPEBPAIIECHUS?

14. UYro mpencraBiaser co0oil mpoAykThl U (Gy3MOHHOIO IpeBpalleHus
ayCTEHHTA B YTIEpOIUCTON cTamn?YTo Takoe MEXITJIACTUHOYHOE PAacCTOsTHHE?

15. Uto 0o0mmero MMET CTPYKTYpPHI MEPIUT, cOpOUT U TpoocTuT? UTO HMX
OTIIMYAET APYT OT Apyra?

16. KakoB MexaHu3M 1 0COOCHHOCTH MapTEHCUTHOTO MPEBpaIECHUS?

17. Yro mpexacraisier co0oil mpoxykTsl 6e31u)y3nOHHOTO MpEeBpaIICHUs
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ayCTEHUTa B YIJIEpOJUCTON cTayin?
18. Yto npencraBnsieT coO0i MapTECHCUT B yIIAEPOIUCTOMN cTanu?

19. Uto Ha3bIBalOT KPUTUUYECKOM CKOPOCTHIO 3aKaJIKHU?
20. Kak conepxaHue yrieposaa BIMAET Ha CBOWCTBA CTaJIM IPHU 3aKaJIKe Ha
MapTEHCUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?
22. Kakoe u3 npeBpaiieHnii Ha3pIBalOT MPOMEKYTOYHBIM?
23. KakoB MexaHnu3m OCHHHUTHOTO MPEBpaIeHUs?
24. Kakue cTpykTypsl 00pa3yroTcs npu OeiHUTHOM mpeBpamieHun? Yem onu
paznuyarorcsi? KakoBbl UX cBOMCTBA?
25. Kak nerupyromue 3JeMEeHTHI BIUSIOT Ha YCTOHYUBOCTD MEPEOXIIAXKACHHOTO ayCTCHUTA?

26. UYto coboii mpencTaBiIsoT TEPMOKUHETHUYECKHE TUArPaMMBbl.
27. Kak MOXHO wuCHoOJIb30BaTh JAMarpaMMbl — paclaJanepeoxaaxJaeHHOro
aycTeHura?

Tema 10.0cHOBBI TEpMHYECKOH 00pa0OTKH

1. JlaTh XapaKTepUCTUKY KPUTHIECKUX TOUYEK CTAJIH.

JlaTb omnpenenenue NOHATUSA TepMUUECKas 00paboTKa. YKa3aTh €€ poib.

3. Pacckasare 0 KiaccMpUKaMKM M BHJAAX TepMHYECKOi o0paborku. IlpuBectn oOmIyro
XapaKTEePUCTUKY TEXHOJIOIMUECKUX IPOIIECCOB TEPMUUYECKON 00pabOTKHU CTalH.

4. OOBACHUTB, 10 KAKOMY IIPU3HAKY OTXKUT noapazaensercs Ha orxur [ u Il poxa.

5. Marp knaccudukanuio BuaoB orxura I poga. OObACHUTH Lieb, HA3HAYEHUE U PEKUMBbI
KaXJ10Tr0 BUJA.

6. Hartp xmaccudukanmio BuaoB omxkura Il pona. OObSCHUTH 11eNb, HA3HAYEHUE U PEKUMBI
KaXJ10Tr0 BUJA.

7. Jatp ompejaereHHE TEPMUYECKON 00paOOTKH, Ha3piBaeMol 3akaika. OOBSICHUTH BBIOOD
TeMIIepaTypbl HarpeBa Mo/ 3aKaJKy Ui Pa3HbIX IPYII CTaleH.

8. OOBsACHUTDH, KaK BEIOMPACTCS OXJIKIAIONIAS CPEIa IPU OCYIIECTBICHUH 3aKaJIKH.

9. Hate ompeneneHHe  KPUTUYECKOM  CKOPOCTH  3aKajKH,  3aKaJMBaeMOCTH U
MIPOKAITMBAEMOCTH.

10. IlpuBecT  XapakTEPUCTUKY  BBICOKOTEMIIEPATYpHOW W HHU3KOTEMIIEpaTypHOU
TEPMOMEXaHUUECKON 00paboTKH. YKa3aTh NPEUMYIIECTBA U HETOCTATKH KaKJ10TO BUIA U
o0yacTu NpUMEHEHHUS.

11. Tatp  oOuryro  XapakTepUCTUKY MPOLECCOB  XUMHMKO-TEPMHUYECKOH  00paboTKH:
[IEMEHTAINH, a30TUPOBAHMS 1 HUTPOIIEMEHTAITHH.

12. O0BsAcHUTD HA3HAUEHUS U CYIIHOCTh JU(P(HY3MOHHOTO HACBHIICHHUS.

no

Tema 11. Knaccupukanusi, MApKMPOBKA, CBOICTBA M IPUMEHEHHE JIeTHPOBAHHBIX CTaJIeH

1. JaTb onpeneneHue MOHATUSM JIETHPOBAHHAACTANb, JETUPYIOLIUI
DIIEMEHT.

2. Knaccugukanus nerupoBaHHbIX CTajiel 10 XUMUYECKOMY COCTaBY,
10 Ha3HAYEHUIO, TI0 KAYECTBY.

3. Kak pacnpenensitoTcst Ierupyromue 3JIeMeHThI B cTasx?

4. Kak nerupyronine 21eMeHThI BIUSIOT Ha ToIuMopdu3m xese3a?

5. Kak gerupyrommye 3I€MEHTh BIMSIOT HA  yCTOMYHMBOCTH
NEPEOXJIAXKIECHHOTO AyCTEHUTA.

6. Knaccudukanus JerupoBaHHBIX CTajeil 1O CTPYKType B
PaBHOBECHOM COCTOSIHMM (OTOXOKEHHOM COCTOSIHUN).

1. Knaccudukanus JerupoBaHHBIX CTajeil 1O CTPYKType B
HEPaBHOBECHOM COCTOSIHMM (HOPMAJIM30BAHHOM COCTOSIHHUH).

8. Kak B MapkupoBKe JIETMPOBAaHHBIX CTaj€ld  yKa3bIBACTCS:
coJiep)KaHue yIJepoaa,BUL JIETUPYIOLIETO DJIEMEHTA " ero

COJIepKaHNe,KauecTBO. YMETh pacimm(poBaTh MapKy CTajlH, yKa3aB: COJEpIKaHUE
yriepoja; BU JISTHPYIOIIETO 3JIEMEHTA U €ro COJEpKaHHUE;KIACCH(PHUKAIIUIO 110
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Ka4yecTBY;Ha3HaYeHHE, 00JIaCTh IPUMEHEHHSI, IPUMEPHBIEC CBONCTBA.

9. B ueM 0cOO€HHOCTH MUKPOJIETUPOBAHUS CTAJIH.

10. IIpuHLUIIBI JIETUPOBAHUSA KOHCTPYKIIUOHHBIX CTAJICH.

11. OcHOBHBIE TPYNIIBI KOHCTPYKIIMOHHBIX CTaJICH.

12. Ponp yrmepona, mNpuHUMIOBI JIETUPOBAaHUS M MapKUpPOBKa
CTPOUTEIIBHBIX CTAJICH.

13. Kakue MamnHOCTpOUTENbHBIE CTAIN HA3bIBAIOT YJIYyYIIAEMBIMU U

noueMy? 3aKOHOMEPHOCTH HUX JIETUPOBAHUS U TEPMUYECKOM 0OpabOTKH.
IIpuBenuTe npuMepsl MapOK CTAJIH.

14. Cranu 1715 IeMeHTaluu, HUTPOLIEMEHTAIIMN U a30TUPOBAHUSI.

15. KakoBa ponp yriaeposa W  JETUPYIOUIUX  DJIEMEHTOB B
HIAPUKOMOIIIMITHUKOBBIX cTasix? OcoOeHHOCTH TPeOOBAHUIM K ATUM CTaJISIM U UX
TepMuueckas o0padoTka. [IpuBecTr mpuMepbl MapoK CTaJICH.

16. KakoBa ponp yrmepoga U JICTUPYIOUIMX — DJIEMEHTOB B
PECCOPHO-TIPYKUHHBIX CcTasAX? OCOOEHHOCTH TPEOOBAHMM K 3TUM CTAISIM M UX
TepMuueckas oopabotka. [IpuBectu mpruMepsl Mapok cTajei.

17. OOBSICHUTH OCHOBHBIE TPHUHIUIIBICO3AHUSI  BBICOKOITPOYHBIX
crane

18. Cranu ¥ cruiaBsbl U1 PEXYILIUX UHCTPYMEHTOB.

19. BricTpopexyiue cranu.

20. IlITamMnoBEIE CTaNH.

21. BankoBble cranu.

22. Cranu y1st MEpUTENTbHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKka, CBOHiCTBa U NIPUMEHEHHE CILIABOB I[BETHBIX METAJIJIOB.
Hemeta/uinyeckue MaTepuasibl

1.
2.

w

oo

OcHoBHBIE CIUIaBbl HA OCHOBE M€ (OpOH3BI U JIATYHU ), UX MAPKUPOBKA U IPUMEHEHHE.
OcHOBHBIE CIJIaBbl HAa OCHOBE QIIOMHMHUA  (ZepopMHpYyeMble, TEPMHUUYECKH
HEYIPOUYHSEMbIE U YIIPOUHSAEMBIE), UX MAPKUPOBKA U IPUMEHEHHE.

CBolicTBa M IPUMEHEHHE CIIJIaBOB HA OCHOBE TUTAHAa.

Kaxue cruaBbl Ha3piBatoT 6ab0uTamu? KakoBbl mpuHIHMIBI UX co3naHus. [lpuBenure
IIPUMEPBI TAKUX CIUIABOB.

Kaxue marepuaiibl Ha3bIBalOT MOPOIIKOBBIE MaTepuanbl? Kak ux nomyvarot ?
Knaccudukanus, cBoiicTBa U NpUMEHEHNE KOMITO3UIIMOHHBIX MaTepHasoB.
Knaccudukanus, cBoiicTBa W NPUMEHEHHE OCHOBHBIX TPYII HEMETAJUIMYECKUX
MaTEpUaJIoB.

6.2 BHeaynuTopHasi caMOCTOsITe/IbHasi padoTaoOyyaronIMXCsl OCYIIECTBIISIETCS B BUJE
U3YYEHHUS JIUTEPATypbl MO COOTBETCTBYIOLIEMY pa3leny ¢ MpopabOTKOM MaTepuasarno TeMam
JVCLIUTUTMHBI
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IIpunoxenne 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) [lianup

eMble pe3yJbTaThl 00y4eHUsI H OLleHOYHbIEe ¢

€/ICTBA /ISl POBeIeHHUsI MPOMEKYTOYHON aTTeCTAIlUM:

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

IIK-12 — cnoco0HOCTH 0CYLIECTBJIATH BHIOOP MATEPHAJIOB /ISl M3/1€JIUI Pa3THYHOTI0 HA3HAYEHHUSI € Y4eTOM IKCILIYaTAlHOHHBIX TPeGOBAHUI M OXPAHBI
OKPY:Kalolel cpeabl

3HaTh

— OCHOBHBIC OIIpCACIICHUSA u IIOHATHUA
MaTCPHUAJIOBCACHUA,
— OCHOBHBIC METO/bI HCCHGI{OBaHHf/JI,

HCIIOJIB3YCMbIX B MAaTCPHUAJIOBCACHUU

— CYIIHOCTh M 3aKOHOMEPHOCTH MPOIIECCOB
IpH KPUCTALTU3AINH, JehOopMaIlii, HarpeBe
neOpMUPOBAHHBIX METAIJIOB;

— CYIIHOCTh W 3aKOHOMEPHOCTH (Da30BBIX H
CTPYKTYPHBIX IIPEBPAIlCHU B CIIaBax IMpH
TEPMHUECKOM, TEPMO-MEXaHHUECKOM u
XUMHKO-TCPMHUICCKOM BOS)ICﬁCTBHSIX;

— BIMSHHE CTPYKTYPHBIX XapaKTePUCTHK Ha
CBOICTBa MaTepHalloOB U WX HU3MEHEHUS TIOJ]
BIIMSIHUEM YCIIOBUM TTPOU3BOJACTBA, 00paOOTKU
U DKCIUTyaTalluu;

— OCHOBHBIC THUIIBI KOHCTPYKIHOHHBIX H
HHCTPYMCHTAJIbHBIX MaTCpUajioB JJIA I/ISJICJ'II/Iﬁ
Pa3IMYIHOTO Ha3HAYCHUS c y4eTOM
9KCIITyaTallMOHHBIX TPEeOOBaHUM U OXpaHBI
OKPYXKArOIIeH Cpebl

Ilepeyenb TeopeTHYECKMX BOMPOCOB K 3a4yeTy (4 cemecTp):

1.

NOUTRWN

©

10.

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

Ctpyktypa u cBoiicTBa MarepuanoB. AMOp(QHOE U KPHUCTAUNIMYECKOE COCTOSHUE
Marepuana.

Mertoabl u3ydeHus: CTPYKTYpbl MaTEPUAIIOB.

Kpucrannuueckas pemerka. OCHOBHbBIE TUIIBI PELIETOK METAJLIIOB.

[Tomumopdusm. ITomumopdHble mpeBparieHus.

JledexThl KpUCTaNINYECKOTO CTPOEHUS.

AHn3orponus.

DOHepreTuyeckue YyCIOBUS KpUCTAIM3alMU. BiusHUE CKOPOCTH OXJaXKICHHUS Ha
KPHUCTAJUIM3ALMIO.

Mexanu3m kpucrammzanuu. [lapaMeTpbl KprCcTaUIM3alkH.

I'omorenHoe (caMOTIPOU3BOJIHHOER) oOpa3oBaHHe  IIEHTPOB  KPHCTaJUIA3AIIHH.
Kputnueckunii 3apospi.

['ereporeHHoe (HecaMOMpOHW3BOJIbHOE) 00pa3oBaHHE IEHTPOB  KPUCTAILTU3ALIUU.
MonudunupoBanue.

JennpurHas KpucTajuIn3arus.

Kpucrannnaeckue 30Hb1 cuTKa. Y caaka.

Bunrel nukBanuu.

Buner nedopmanuu. Mexanusm miacTuyeckou nedopmManuu.

Haxnen npu mimactuyeckoit nepopmaryu. Poib qucnokanuii B ynpouHeHHH.
Pa3pymenue metamios.

MexaHnueckue cBolicTBa MeTayljioB. KOHCTpYKTHBHAs TPOYHOCTB.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

18.
19.
20.

21.

22.
23.
24,
25.

26.
217.
28.

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

MexaHnueckue XapakTepUCTUKM, ONpeesieMble IpPH AMHAMHUYECKUX HCIHBITAHUAX
(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 CTPYKTYPhI ABOMHBIX CILIABOB.
OBTeKTHUecKoe MpeBpaileHue. [lepuTexkTuueckoe mpeBpalleHue. IBTEKTOMIHOE
HpeBpalleHUE.

XapakTepHucTHKa ¥ B MOJIHOM (hazoBoii nuarpammeiFe — C.

XapakTepucTUKa KOMIIOHEHTOB U (a3 cucrembiFe — C.

[IpeBparenus 1 GpopMupOBaHUE CTPYKTYPHI B CTaJAX (O€IbIX YyryHaX, CEPhIX UyT'yHaX) B
PaBHOBECHOM COCTOSIHMM

Ilepeyenb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (5 cemecTp):

=

w

o o

CBs3b MEXly CTPYKTYPOH U CBOMCTBAMM CEPBIX YYT'YHOB.

Knaccudukanusa, MapkupoBka M  NPUMEHEHHE CEphIX UYYryHOB  (JIMTEHHBIH,
BBICOKOTIPOYHBIN, KOBKMH, OTOETICHHBIH, aHTU()PUKIIMOHHBIH).

Bnnsnue yriieposa v MOCTOSIHHBIX TPUMECEN HA CBOMCTBA CTAJIH.

Knaccugukaius, MapkupoBKa U NPUMEHEHHUE YTIEPOAMCTHIX cTaliell (OOBIKHOBEHHOTO
KauecTBa, KAUeCTBEHHOW KOHCTPYKIIMOHHOMN, HHCTPYMEHTAIBHOM ).

IIpeBpalieHus npu Harpese CTaiu.

Pocrt 3epHa aycreHuTa npu Harpese.

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

IIpeBpaleHus NpyU HENPEPHIBHOM OXJIAXKIACHUU CTaad. TepPMOKMHETHUUECKHUE JUarpaMMbl
pacnajza NepeoxJIaKICHHOTO 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.

BnusiHue serupyrommx  3JI€MEHTOB — Ha
NIEPEOXJIAXKIECHHOTO ayCTEHUTA.
[IpeBparenus npu Harpese (IIPH OTIYCKE) 3aKAJIEHHOM CTajH.

Knaccugukanus, MapkupoBKa U IPUMEHEHNE KOHCTPYKIIMOHHBIX JISTUPOBAHHBIX CTaJICH
(cTpoutenbHas, MaNIMHOCTPOUTENbHAs JJIs XOJIOJAHOM IITAMIOBKH, yIydllaemas,
pPECCOPHO-TIPYKUHHASA, [MAPUKOMOAIINITHUKOBAsA, cTanu s 3akanku TBY, cramm mis
XTO).

OcHOBHBIC TIOHATHS U KJIaccu(PHUKaAIUs TepMUIECKON 00pabOTKH.

OTxur cranu.

3akaJsika CTaiH.

Otnyck cranu. CrapeHue.

XUMHUKO-TepMUYecKas o0padoTKa.

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 NPUMEHEHNE OCHOBHBIX TPYII HEMETAJUINYECKUX MaTepUaIOB.

YCTOMYMBOCTh W KHHETHUKY pacmapa

YMmeTn

— aHaNM3HUpOBATh [aHHBIE O CTPYKType H
CBOMCTBaX, TEXHOJIOTUYECKUX  Ipolieccax
MPOM3BOJICTBA, OOpPaOOTKM W MOJUPUKAINH
MaTepuaioB M TOKPHITHA MPUMEHUTEIHLHO K
PEIICHUIO TTOCTaBJICHHBIX 33]1a4;
— npuodpeTath 3HAHUSA B
MaTepuaIoBeICHUS;

— THPUMCHATb MaTCPpHUATTOBCIYCCKUEC 3HAHUS B
npodeCCHOHATBEHON NeSATeTbHOCTH;
UCIIONIb30BAaTh WX HA MEXIUCHUTUIMHAPHOM

oOJactu

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

1.

KakoBbl pazMepsl CTPYKTYpPHBIX 3JIEMEHTOB, KOTOPHIE MOKHO YBUAETH (pa3peliuTh) C
MOMOIUIbI0 ONTHYECKOT0 (CBETOBOro) Mukpockomna? Kak BbIOpaTh IM0JIE3HOE yBEIWYEHHE
MuKpockorna? KakoBa OCHOBHasi OCOOCHHOCTb TPUTOTOBJIECHUS OOBEKTa IS
MHUKPOCKOIIUYECKOTO HCCIIeI0BaHUS?

OOBsACHUTD, 3a4eM HEO0OXOANMO HCCIEN0BaTh MakpoCTpyKTypy? Kakumu metomamu 3To
MOXHO cienath? UTo MOXKET CITYyKUTh 00bEKTOM MaKpoaHain3a?

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

YpOBHE

~

10.

11.

12.

13.

14.

15.

16.

17.

IUIOTHOYIIAaKOBaHHBIMU ?

[TpuBenuTe npuMep BAUSHUS TUIA CBSA3U (TUIIA KPUCTAIIIMYECKOM PELIETKN) Ha CBOMCTBA
MaTepuaia.

[Touemy cBoOiCcTBa KPUCTAJUIMUECKOIO MaTepHala, M3MEPEHHbIE B Pa3HbIX HAIIPABICHUSX,
MOTYT OT/In4aThesa? B Kakux MaTepuaniax 3To siBJ€HUE HE HaOIr0AaeTcs U noyemy?
[ToueMy TipH XOJIOAHOH IJIACTHYECKOHN AedopMaruul (IITaMIOBKE MU BBITSKKE) 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 sBieHHe Has3biBaeTcsi? B Kakux ciydasx 3TO SIBI€HUE
HEXKENaTeNIbHO?
Yro 03Ha4YaOT TEPMUHBI J1e(OPMALMOHHOE YIPOYHEHHUE, 3ePHOTPAHUYHOE YIPOUHEHHE,
JUCTIIEPCUOHHOE YIIPOYHEHHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?

[Toscuuth rpaduueckn (GU3MUECKUI CMBICT TOHATHS «pPaBHOBECHAs TeMIleparypa
KpUCTaJIM3anuu (1uaBienns)». Kakoe ycioBre He00X0UMO BBIIOJTHUTh, 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 METAIMYECKOIO MaTepuaiga He HMEIOT
reOMETPHUYECKH NMPaBUIbHOU (HOpMBI?
Kakyro nenp npecienyroT npu BBEACHUU B paciiaB (KUAKUN MeTau1) MoIu(UKaTOpoB?
[TpuBecTH npuMeps! AEHCTBHS MOIU(UKATOPOB.
OOBsICHUTD, B KaKOM OTJIMBKE 3€pHO 3aKPUCTAJUIM30BABIIErocs MeTamia OyneTr Oosblie:
IPU Pa3TUBKE )KUJKOT0 METaJlIa B MECYaHylo GOpMY MM B METATMYECKYIO?

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?

OOBsICHUTD, 4TO IIPOUCXOIUT pu (dbopMupOBaHUU TEKCTYPBI B
nedopMupoBaHHOMMaTepuane?

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

OObsICHUTb, Kakoe CBOMCTBO MaTepuana 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 HHGOPMAIUI0 MOXKHO
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, IWHUNA JAuarpamMmsbl, ¢a3 u
0e3BapuaHTHBIX MPEBPAICHUN CUCTEMBI.

PaccuntaTh OTHOCHUTEIBHOE KOJUYECTBO CTPYKTYPHBIX COCTABIISIIOUIMX CIUJIaBa MpH
KOMHATHOW TEMIIEpaType M CXEMAaTH4YHO H300pa3uTh CTPYKTYpY CIUIaBa JIBOWHOMU
CHUCTEMBI C OTCYTCTBHEM PAaCTBOPUMOCTH (C MOJHON pacTBOPUMOCTBIO, C OTPAaHUYEHHOU
PacTBOPUMOCTHIO) KOMITIOHEHTOB B TBEPAOM COCTOSTHUH.

Onummrte oOpa3oBanue neaeOypura. B kakux crmmaBax oH oOpa3yercs, KaKOBBI YCIOBHS
ero obOpazoBanusa? Kaxoit neaeOyput Ha3pIBalOT MpeBpaiieHHbBIM? CXeMaTHYHO
M300pa3uTh CTPYKTYpY JeaeOypura 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 (ha3bl 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 KOJMYECTBO CTPYKTYPHBIX COCTABIISIOIIUX B 3TOM CILIaBE 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, (heppUTHO-TIEPIMTHOM, EPIUTHON) U C Pa3HON
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 TUarpaMMy COCTOSIHUS XKeENe30 — 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
Ha3bIBaeTcs? PaccuMTarh OTHOCUTENBHOE KOJIMUYECTBO CTPYKTYPHBIX COCTaBIISIOLIUX B
9TOM CIUIaBE U CXEMATUYHO M300pa3uTh €ro CTPYKTYpY NPU KOMHATHOM TeMIleparype.
N300pa3uTh MOJHYIO AMAarpaMMy COCTOSIHUS JKeJIe30 — YIJIepo/ia, yKazaTh (a3bl BO BCEX
o0JacTsIX IuarpaMMbl, paCCMOTPETh IPEBPAIICHUS B CIUIABE CUCTEMBI Kelle30 — rpadur,
cogepxamem 2,5% C, ¢ pa3HOM MeTasIM4eckoil  ocHOBOM  ((peppuUTHOH,
(beppuUTHO-NIEPIUTHON, MEPIAUTHONH) U C pa3sHOW (OpMOIl TIpadUTOBBIX BKIIOUYEHHM
(mnactuHYaToM, mapoBuaHOI).Kak Takoii cruiaB HazpiBaeTcsi? CxeMaTHYHO M300pa3uTh
€ro CTpyKTYpy IIpH KOMHATHOM TeMIeparype.

Pacmmm¢poBaTte Mapku cTanM, ykKa3zaB CoOJEp)KaHHe YIiepona, BUI M COJIep)KaHue
JIETUPYIOIIUX 3JIEMEHTOB, Ka4eCTBO, HA3HAUEHHUE U IPUMEPHBIE CBOICTBA.
PacmmgpoBats Mapky ceporo (JUTEHHOro, BBICOKOIPOYHOT0, KOBKOT0) YyT'yHa, yKa3aB
€ro CTPYKTYPY U yCIOBUS MOTYUECHHS

Ha3zoBute kpuTHYeckHe TOUYKM CTaduM U UX oOo3HaueHue. Kak oHu ompenenstorcs?
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 CTajIM BCErJa MPUCYTCTBYET OCTATOUHbBIA ayCTEHUT?

Kak MoOXHO wuCIONb30BaTh Ha MPAKTUKE HU30TEPMHUYECKHE JMarpaMMmbl 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

— mnpodeccHOHaNbHBIM SI3bIKOM B 00JacTH
MaTepUaIOBEICHUS;

IIpuMepHbIe MpaKTHYeCKHE 32JaHUS /151 3a4eTa M0 PelleHUIo0 3a/1a4 U3
npogeccnoHaabLHOI o01acTu (4 cemecTp)
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— MPAKTUYCCKUMU HABBIKAMH U CITIOJIb30BAHUA
OCHOBHBIX METOAOB HCCJICIOBAaHUS B obnacTu
MaTCpHaAJIOBCACHUSA,

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOTO
MMPUMCHCHUA MAaTCPHUATIOBCACHUSA

— HaBBIKAMM OLEHKU TEXHOJIOTUYECKUX H
CIIy’)KEOHBIX Ka4eCTB MAaTEpUANOB  IIyTeM
KOMIUIEKCHOTO aHalu3a HUX CTPYKTYpHl H
CBOJCTB, a TaKXKe pe3yJIbTaTOB
(GU3UKO-XMMUYECKHX,  KOPPO3HUOHHBIX U
JIPYTUX UCIIBITAHUN

~ow

~

10.

11.

12.

13.

Kak npoBectu Makpoananus? KakoBsl ero 1emnu, MeToabl?
KakuM MeToOoM MOXHO HCCIIe0BaTh paclpeseieHue cepbl B CIMTKE (OTIMBKE,

3aroToBKe)?
Kak mpoBectu riry0okoe TpaBiieHUe CTaIbHOTO 00pasia. Kakose ero memnu?
Kaknm METOAOM MOXHO BBISAIBUT I1OPHI, TPCIIHHBI, PAaKOBUHEI, KPYIIHBIC

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
KpUcTaun3auuu’?

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
MalINH, KOHCTPYKLIUU WA COOPYKEHHUS.

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 HMCIOJB30BaTh O€JNBI YYT'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 rpapuTa B MEHBIIEH CTENEHH OCHabiseT MeTaNTHYeCcKyro

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 ropsyel miacTuyeckou Jedopmanuu

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 ¢ Majoit 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 HOpManu3aluuu i 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, 00eCHeunBarollyl0 HauOOJBINYI0 MHPOKAINBAEMOCTh
YIJIEPOIUCTOMN CTaJIH.

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

BriOpaTe pexxuM OTIIyCKa 3aKaJeHHOH cTanu, 0OecleyMBaloOlIUMi BBICOKHE YIpPYyTue
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 aTTeCTAllMH, MOKA3aTeJId W KPHTEPHH
OlLlCHMBAHHSA:

IIpomexyTouyHas aTTecTanus no JucuuiinHe «MarepuajiopeneHue»s 4-oMm ceMecTpe
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUHM, W TPAKTHYECKHE 3a/aHus, BBIBISIONIME CTENEHb CPOPMHPOBAHHOCTH YMEHUH WU
BJIAJICHUN, ¥ IPOBOJUTCS B BUJIE 3a4€TA.

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

Ioka3zaresu u KpUTEPUN OLleHMBAHUs 3aueTa (4 cemecTp):

Jns monmydeHus: ONeHKU

— «3a4TeHo» — OOyyarolMics [JOJDKEH II0Ka3aThb 3HAHMsS HE TOJBKO Ha YpOBHE
BOCIIPOM3BEACHUS W OOBSICHEHUS HMH(OpMAIMHM, HO W HMHTEUICKTyaJlbHbIC HABBIKM PEIICHUS
npo0iaeM U 3a/1ad, HaXOXKICHUS YHUKAIbHBIX OTBETOB K IpoOJeMaM, OLEHKH U BbIHECEHHUS
KPUTHYECKUX CYKJICHUH;

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

IIpome:xyTouHass arrecranusi No JucHMILIMHe «MaTepuajioBeieHue» B 5-oM
CEeMECTPEeBKIIIOYACT TEOPETHUUYECKUE BOIPOCHI, IO3BOJIIIOIIME OLEHUTh YPOBEHb YCBOCHMS
00y4arolMMuUCs 3HaHUH, U TPAaKTUYECKUE 3aJaHMsl, BBISBIISIIOIINE CTENEHb CHOPMUPOBAHHOCTHU
YMEHUH U BIaJIeHU, U TPOBOAUTCS B POpME IK3aMeHa

DK3aMeH MO JaHHOHM IUCHMIUIMHE MPOBOJUTCS B YCTHOW (hOpME MO K3aMEHAITMOHHBIM
OuneraM, KaXKAblil M3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHUX BONPOCA U OJHO HPAKTUYECKOE
3a/1aHKeE.

IToxa3aTenn U KpUTEepHH OLCHNBAaHUsA JKk3aMeHa(S cemecTp):

— Ha OUEHKY «OTJIHYHO» — o0OydJaromuiics JEeMOHCTPUPYET BBICOKUNH YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe WU TIIIyOOKoe 3HaHue
yueOHOro Marepuaia, CBOOOJHO BBINOJHSET IMPaKTUYECKHE 3a/laHus, CBOOOJIHO ONEepUpyeT
3HAHUSMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CII0)KHOCTH.

— Ha OIIEHKY «XO0pomo» — oOydaloluics JIEeMOHCTPUPYET CpPEAHUNA YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOECHBI, HO JOIMYCKaIOTCS
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
WCIBITBIBAET 3HAYUTENIBHBIE 3aTPYJHEHUS NIPU ONEPUPOBAHUM 3HAHUSAMHU U YMEHUSIMHU NpPU HUX
IIEPEHOCE HA HOBBIE CUTYAIIMH.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIbHO» — 00yUalOMIUNACS IEMOHCTPUPYET 3HaHUS He OoJiee
20% TeopeTHyeCKOro MaTepuaia, JONYyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET IoKa3aTh
MHTEIJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a1a4.



