MHWHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUIMCKOM OEJIEPAITUA
®e/iepalibHOE rOCY AaPCTBEHHOE GI0IDKETHOE 0GPa30BATENBHOE YUPEXKICHHE
BBICIIET0 00pa3oBaHuUs
«MarsuTOropCKHit rocy1apcTBeHHBIN TeXHUYeCKuit yauBepcuter uM. 1. HocoBay

SHeALo:

T
\,Q‘J\

Mamnnocaﬁ H,;iﬂ wﬁérepuanoo(ipa(iomn

\\AW

)Q& 1H

«ly eéimxﬁpﬂ 2017 I.

PABOYAS ITIPOTPAMMA AUCHHUILIAHBI (MOAY JIS)
MATEPHAJIOBEJJEHHE
Hanpasnenue
22.03.02 MeTautyprus

IIpoduns
MeTta/LTyprusi 4epHbIX METALIOB

YpoBeHs BhICIIEr0 06pa3oBaHus — GakaTaBpuaT
IIporpamma noAroToBKM — IpHKIaHOMN GakanaBpuar

®opma 00yueHus
O4Has

Uncturyr METaJlTypriy, MAlIHHOCTPOSHHUS M MaTepHaIo00paboTKH
Kadenpa TEXHOJIOTHH METAJULYPIHH U JIUTEHHBIX IIPOLIECCOB

Kypc 253

Cemectp 4,5

Marnuroropck
2017



Pabouas mporpamMma cocTaBieHa Ha ocHoBe ®I'OC BO mo HampaBNIEHHIO IIOATOTOBKH
22.03.02 Merautyprusi, yrepxaennoro npukasom MOuH P® ot 04.12.2015 Ne 1427.

PaGouas IporpaMma paccMoTpeHa M ofobpeHa Ha 3acenanuu Kadenapsl TexHonornu
ueramwpmn‘n nuTeHHbIX nponeccoB 31.08. 2017 r. mporokoi Ne 1.
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1 llean ocBOeHMH IM CUMIIJIMHBI

Hensimu ocBoenust aucuutmndbl «MATEPUAJIOBE/[EHUE sSBASIOTCS: IPHOOpEeTEHUE
CTYJIEHTAMH TE€OPETHYECKUX 3HAHUU O 3aKOHOMEPHOCTSX, OMPEIEIAIOIINX CBOMCTBA MaTepHa-
JIOB, IPAKTUUYECKUX HABBIKOB KOHTPOJIS U IPOrHO3UPOBAHMS CBOMCTB U MOBEIECHUS MaTepUalOB
B Pa3JIMYHBIX YCIOBHUSAX UX 00paOOTKH M IKCIUTyaTalllK, HEOOXOAUMBIX OakalaBpy 1o npoduito
«MeTa/sIyprusi YepHbIX MeTAJIOB» Ul IUIOAOTBOPHON HAay4YHO-HCCIIEA0BAaTENbCKOW U IIPO-
W3BOJICTBEHHO-TEXHOJIOTMYECKOU 1€ATEIbHOCTH.

2 MecTo JUCHUIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl OATOTOBKH 0a-
KajaBpa

Mucnummnaa b1.B.05 MaTtepuajioBeleHHEBXOIUT B BapUATUBHYIO 4acTh OJoka 1 00-
pa30BaTEIbHON IPOrPaMMBl.

Jlist u3ydeHust TUCIUIUIMHBI HEOOXOAMMBI 3HAHUS (YMCHHS, BIAJEHUS), CPOPMUPOBAH-
HBIE B pE3yJIbTaTe U3yYECHHUS !

- nucuutuiiH 6a3o0Boit yactu 6ioka 1: b1.5.10 ®usuka;b1.5.12 Merponorus crangapTu-
3anus U cepTuduKanms;

- TUCITUTUIMH BapraTtuBHOU dactu 610ka 1:51.B.02 ®usnueckas xumusi;b1.B.14 Xumus;

- IpaKkTUK BapuaTuBHON yactu Omoka 2: b2.B.01(Y) Yuebnasa — o3HakoMHUTEIbHAS MIpaK-
THKA.

3uanus (yMeHUs, BIAJACHHS), MOJIYYCHHbIE MPU U3YYCHUH JAHHOW TUCHUILUIMHBI OYAyT
HEOOXOIUMBI JUI1 OCBOCHHUS MTOCIEAYIOIUX TUCIUIUINH!

- mucuuIuiiH 6a3oBoit yactu Omoka 1: B1.b.19 Metonbl ucciienoBannii MaTepHaioB U
nporeccoB;b1.5.20 MoaenupoBanue mpoieccoB U 00bEKTOB B METAJUTYPTHH,

- TUCIUIUIMH BapuaTtuBHON dactu 6moka 1: b1.B.06 IlpoaBmkenne HaydyHOU MPOTYKIIHUH;
b1.B.11 Jluteitnoe mpomsBoactBo; b1.B.12 IlpomsBoactBo ¢eppocmiaBos;b1.B.13 OcHoBbI
MIPOKATHOTO IIPOU3BO/ICTBA,

- IMCUMIUIMH 10 BbIOOpY BapuatuBHOW yactu Osoka 1:51.B.JIB.05.010cHOBBE MuHEpa-
norun;b1.B.JIB.06.02BrinnaBka ctanu B konBeprepax; b1.B.JIB.07.02 Kosmeas oOpaboTka
crayim; b1.B.JIB.08.02 PaznuBka u KpucTaUTH3AIHS CTAJH,

- IPaKTUK BapuaTHBHOM 4yacTu Oiyoka 2:52.B.02(Y)YueOHas — mpakTHUKANO MOTYyYCHHUIO
MEePBUYHBIX MPO(ECCUOHATBHBIX YMEHUM M HABBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUM U HABBI-
KOB Hay4yHo-uccienoBatenbckoi aesrensHoctd; b2.B.03(I1) IIpou3BoacTBeHHAs— MpaKTUKAIIO
MOJIyYEHUIO TPOGECCHOHAIbHBIX YMEHMH U ONbITa MNPOPECCHOHAIBHON JIEATENbHOCTH,
b2.B.04(IT) IIpom3BoacTBeHHass — NPAaKTUKa MO IMOJYYEHHIO NMPO(EeCCHOHAIBHBIX YMEHHH WU
omnbITa 1o npogeccun padouero; b2.B.05(IT) [IponsBoacTBeHHas — TEXHOJOTHYECKas TPAKTHKA;
b2.B.06(IT) [IpousBoacTBEeHHAs — MPEIIUILUIOMHAs MPAKTHKA,

- TOCY/IapCTBEHHOM UTOTOBOM aTTecTanuu 0a30Boi yactu 010ka 3:53.5.01 — [ToaroroBka
K cJlaue M cladya rocyaapcTBeHHOro sk3ameHa, b3.5.02 — [ToaroroBka K 3amiuTe W 3alllUTa BbI-
MYCKHON KBATM(PUKAIIMOHHON PaOOTHI.

3 Komnerenunu o0y4yamomerocsi, (opmupyembie B pe3yabTare OCBOCHHS
AUCHUILINHBI, U IVIAHMPYeMble pe3yJIbTaThl 00yueHust

B pesynbTare ocBoeHMs AUCHUILINHBL «MaTepuaioBeieHre» 00ydaromuics JoIKeH 00-
Ja/1aTh CIEAYIOIUMHA KOMIETEHIMSIMMU:

CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3ynbTaThl 00yUeHHs
KOMIETEHIINH

IMK-12 — cnocodHOCTHh OCYIIECTBJIATH BLIOOP MATEPHAIOB IS M3/AeJINil PA3JIMIHOIO
HA3HAYEHHUSI C YIETOM IKCILIYATAMOHHBIX TPeOOBAHMI M OXPAHbI OKPY KAKOIIEeH Cpebl

3HaTh — OCHOBHBIC OTIPENICTICHUS 1 TTOHSATHS MaTePUATIOBEICHHUS;
— OCHOBHBIC METObI UCCIEIOBAHUH, UCTIONB3yEMBIX B MAaTEPHAIOBEICHUN;
— CYHIHOCTh U 3aKOHOMEPHOCTH MPOLECCOB MPU KpUCTAIM3ALUHU, JAedop-
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIINN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

Malliu, Harpese Ae(opMUPOBaHHBIX METAILIOB,;

— CYIIHOCTh M 3aKOHOMEPHOCTH (pa30BBIX M CTPYKTYPHBIX MPEBPALICHUIN B
CIJIaBaX MPU TEPMHYECKOM, TEPMO-MEXAHUUYECKOM U XUMUKO-TEPMUUYECKOM
BO3JCHUCTBUSX;

— BJIMAHHUC CTPYKTYPHBIX XApPaKTCPHUCTHUK Ha CBOMCTBA MaTCepraJIioB U HUX
M3MEHEHUS TO/JI BIMSIHUEM YCIIOBHM TTPOU3BOACTBA, 0OPAOOTKHU M IKCILITyaTa-
1N,

— OCHOBHBIC THUIIbBI KOHCTPYKIIMOHHBIX W MHCTPYMCHTAJIbHBIX MATCPUAIOB
JUTSL M3JICTME a3 IMYHOTO HA3HAYCHMS C YYETOM JKCILTyaTallMOHHBIX TpeOo-
BaHUI U OXPaHbl OKPYKAKOLIEH CPEJIbI

YmMmern

— aHAJIM3HMPOBATh JAHHBIE O CTPYKType M CBOMCTBAaX, TEXHOJOTHUYECKUX
mpoleccax MpPOW3BOJCTBA, 00pabOTKM W MOAM(HUKAIIUN MATCPUAIOB U IIO-
KPBITUI IPUMEHUTEIHFHO K PEIICHUIO TTOCTABJICHHBIX 3a]1a4;

— mpuOOpeTaTh 3HAHMSI B 00JIACTH MaTEPUATOBEICHUS;

— TPHUMEHATh MaTEPHAJIOBEIYCCKUE 3HAHUS B MTPO(ECCHOHAILHON JeSITEIIb-
HOCTH,; UCITIOJIB30BATh UX HA MC)KIAUCHUIIJIMHAPHOM YPOBHC

Brnaners

— mpoheCCHOHATLHBIM S3BIKOM B 00JIACTH MaTepUAIIOBEICHHS,

— TMPaKTUYECKUMHU HaBbIKAMHU HCIOJIb30BAaHUS OCHOBHBIX METOJOB HCCIie-
JI0BaHUs B 00J1aCTU MaTepHUaJIOBEACHNUS;

— BO3MO’KHOCTHIO MEKIUCIUILUIMHAPHOTO IPUMEHEHUSI MaTepUalOBEICHUS;
— HaBBbIKAMHU OLICHKHM TEXHOJIOI'MYECKHX U CIIY)KEOHBIX KaueCTB MaTepHasloB
MyTeM KOMIUIEKCHOTO aHallu3a UX CTPYKTYphl U CBOWCTB, a TaKXkKe pe3yJibTa-
TOB (PU3HKO-XMMUYECKHUX, KOPPOSHOHHBIX U IPYTUX UCIIBITAHUIH

IITIK-1 OO0cayskuBaTh arperartbl, y3Jibl # MeXaHHM3Mbl, YCTAHOBJICHHbIC B 30HE¢ HUKHEI0
CTPOEHHS arjioMepanuoOHHON MaIIMHBI

3Hath — arperartsl, y3Jbl 1 MEXaHU3MbI, YCTAHOBJICHHBIE B 30HE HMIKHEIO CTpOe-
HUS arJIoMepariiOHHON MAaITHHBI

Ymetp — OOcayxuBaTh arperaThl, y3JIbl U MEXaHHU3Mbl, YCTAaHOBJICHHBIE B 30HE
HIDKHETO CTPOEHUS arJIoMepalliOHHON MallIHHBI

Branets — HaBpikamu 00CmyXKMBaHMs arperaTtoB, y3JI0B MU MEXaHH3MOB, YCTaHOB-

JICHHBIX B 30HC HUXKHCTO CTPOCHUS aFHOMepaHHOHHOﬁ MalllMHbI

ITIIK-2 BbINOJHATH OCHOBHBIC H BCIIOMOIaTeJbHbIC ONePALMHU 10 TEXHHYECKOMY 00CITyKH-
BAaHHUIO ATJIOMEePALMOHHOI MAIIMHbI, OCHOBHBIX arperaToB, MallIMH U MeXaHU3MOB

3HaTh

— OCHOBHBIC U BCIIOMOT'aTCJIBbHBIC OIICPpAIIMU 11O TCXHUYCCKOMY 06cny>1<1/113a-
HUIO aFHOMCpaHI/IOHHOﬁ MallruHbI, OCHOBHBIX arperatoB, MalllMH U MCXaHU3-
MOB

VYmMmern

— BHIIONHATL OCHOBHBIC 1 BCIIOMOTAaTEILHBIC Oorncpanyru 1Mo TCXHUIYCCKOMY
O6CJ'Iy>KI/IBaHI/IIO arHOMepaHHOHHOﬁ MallnHbI, OCHOBHBIX arperaTtoB, MalluH
1 MEXaHU3MOB

Bnaners

— DBrnageTs HaBBIKAMHU MO TEXHUYECKOMY OOCITY)KHBAHHIO arjioMeparfoH-
HOW MAallIMHBI, OCHOBHBIX arperaroB, MallliH U MEXaHU3MOB

IITK-4 [ToaroraBauBaTh 100aBOYHbIEe MATEPHAJIBI 115l BHENIEYHOH 00pad0oTKHU cTAIN




CrpyKTypHBII
DJIEMEHT [Tnanupyembie pe3yIbTaThl 00YUCHUS
KOMIIETEHIUHA
3Hatb — Jlo6GaBouHbIe MaTepualibl U BHENIEUHOW 00pabOTKU CTaJH
YmeTs — TloaroraBnmuBarh JA00ABOYHBIC MAaTEpPHANbI JJisi BHEIEYHOW O0O0pabOTKH
cTanu
Brazers — HaBblkamu OJATOTOBKH J00ABOYHBIX MAaTE€PUAJIOB JIJII BHETICUHOW 0Opa-
OOTKH CcTaI

4 CTpyKTypa U coliepkaHue TMCUUILUIUHBI (MO1YJIs1)

OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI cOCTaBisaeT 8 (4+4) enunui, 288 (144+144) gaca:
—konTakTHasgpabora — 102,4(55+47,4) akan. gaca:

—  — aynutopnas — 95 (51+44) aka. yacos;

—  — BHeayauTopHas — 7,4 (4+3,4)akaj. 4acos

— camocrosTenbHas pabora — 114,2 (53,3+60,9) yacos;
— TMOAroTOBKA K 3k3ameny — 71,4 (35,7+35,7)u4aca.
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Paznen 1 4
1. Benenue. Ctpoenue u cBoiictBa me-| 4 |4 /01 4,3 [Tpopabotka TEOPETUUECKOTO | TeKyuuti KOHmpoOb [TK-12 — 3yB
TaJIJIOB. METO/Ibl UCCIIEI0BAHMS (JIeKIIMOHHOTO) marepHa-| Y cTHbli 3kcnpecc-onpoc 3a- [[II1K-1 —3yB
Marepunanosenenue. Ponp marepuana B 7a;[MOATOTOBKA K JIAOOpaTOpHBIM |muTa Jadopatopubix pador  [I1I1K-2 —3yB
sKcrutyatamuu  u3genuid.  Knaccudukanums 3aHATUSAM. [TI1K-4 — 3yB
MatepuanoB. OCHOBHbIE CBOWCTBAa Marepua-
70B. CBsI3b MEXIY CTPYKTYpOHl M CBOMCTBa-
MU  MaTepuanoB. MeTonbl HUCCIIEOBAHUS
CTPYKTYPBI.
2. AToMHO-KpUCTaJUTHYeCKoe cTpoeHue| 4 |4 2/01 5 [TpopaboTka NEeKIMOHHOTO Mate-|Texywuti KOHMpOb [TK-12 — 3yB
METAJIJIOB pHana; moJAroToBka K jgaboparop-|3amura nabopatopusix pa-  [III1K-1 —3yB
OcHOBHBIE THUIIBI CBsi3e. Bunbl kpucran- HBIM 3aHSTHSM; TOATOTOBKa K|00T. KoHTponbHas pabota [ITK-2 — 3yB
noB. Kpucramumueckas pemierka. Ilomumop- KOHTPOJIbHOH paboTe [TI1K-4 — 3yB
¢u3m. AHunzorponus. JlepexTsl KpucTamiu-
4yecKkoro crpoenus. Mexanusmsl auddysuu
3. Kpucrammm3zanus pacriiaBos 4 16 221 9 IIpopaboTka JNeKIUMOHHOrO Mate- | Texyuutl KOHMpPob I1K-12 —3yB
TepMoanHaMuyeckue yciIoBUS KPUCTAJUIN- puana; noAroToBka K jgadoparop-|KonrponbHas padota [I1K-1 - 3yB
3anuu. MexaHu3M KpUCTaJUIM3allud MeTal- HBIM 3aHATHSM; TOATrOTOBKa K|3amuTa nabopatopHsix pador [ITI1K-2 —3yB
noB. CaMoOIpou3BOJIbHAsI W HECAMOIIPOU3- KOHTpPOJIBbHOM paboTe [II1K-4 — 3yB
BOJIbHAS KpHcTamu3anus. Monuduimpona-
Hue. [lenaputHas kpucramnuzauusa. Ctpoe-
HUE CIUTKA
4. lepopmanus u HarpeB medopmupoBan-| 4 |6 2/21 9 [IpopaboTka JEKIMOHHOTO Mate-|Texyujuti KOHMpOb [MK-12 —3yB
HBIX MaTepUaJIOB puana; noaroroBka K jgadopatop-|KonrponbHas pabora ITI1K-1 — 3yB
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VYopyras u mnactuueckas aedopmarnus. HBIM 3aHATHSAM; TOATOTOBKA K|3ammuTa JabopatopHbix padort |[ITTK-2 —3yB
Mexanuzm nedopmanuu. 3mMeHeHue cTpyk- KOHTPOJILHOH paboTe [I1K-4 — 3yB
TYPbI U CBOMCTB MOJUKPUCTAIIINYECKOIO Me-
Tanaa npu aepopmanuu. M3smeHenue cTpyk-
TYpBl U CBOMCTB NpH Harpese aedopMHPO-
BaHHOI'O MeTaJlIa.
5. MexaHn4ecKHue CBOKWCTBA MaTepUaIoB 4 14 2/01 8 [IpopaboTka JekuuoHHOTO MaTe- | Texywuti KOHMpPolb [1IK-12 —3yB
OcHoBHbIE MOHATUS U ompexaeneHus. Bu- puana; moAroToBka K jJadoparop-|3ammura madopatopusix pador [III1K-1 —3yB
IbI, METOJBl U 00OpYAOBaHUE JISl UCIIBITA- HBIM 3aHATHSAM; ToarotoBka K|KoHTponbHas pabota [ITK-2 — 3yB
HHSI MEXaHUYECKUX CBONCTB. KOHTPOJIbHOU paboTe [1I1K-4 — 3yB
6. ®a3oBbIe U CTPYKTYypHBIE mpeBpamenusi| 4 |4 2/0M1 9 IIpopaboTka JNeKIUMOHHOrO Mate- | Texyuutl KOHMpPob I1K-12 —3yB
B JIByXKOMIIOHEHTHBIX METAJIMYECKUX CH- puana; moarotoBka kK jaboparop-|KontponsHas padbora [ITK-1 — 3yB
cTeMax HBIM 3aHATHUSAM; MOATOTOBKAa K|3ammuTa gadopaTtopHbix padot IITIK-2 —3yB
OcHoBHbIE MTOHATHS TEOPHH CIUIaBOB. Jua- KOHTpPOJIbHOM paboTe [I1K-4 — 3yB
rpaMMbl 1BOMHBIX cucteM. dopmupoBaHue
CTPYKTYpbl [JBOIMHBIX cIIaBOB. OCHOBHBIE
MIOHSITHSI O TPOMHBIX CUCTEMAX.
7. Xene3oyraepoaucTole CIIIaBbl 4 |6 6/21 9 [IpopaboTka JeKIMOHHOTO MaTe- | Texywuti KOHMpPolb [1K-12 — 3yB
@opMUpPOBAaHUE CTPYKTYpPHI CTaled U 4y- puana; nmoaroroBka k jgadopatop-|Konrponbnas padora [I1K-1 - 3yB
T'YHOB B PABHOBECHOM COCTOSIHUHU. HbIM 3aHATHUSIM; IOATOTOBKA K|3ammura J1a0opaTOpHBIX [I1K-2 — 3yB
KOHTPOJIbHOHM paboTe ITI1K-4 — 3yB
Hroro mo pasgeny 4 |34 (17/61 53,3 IIpopaboTka nekuuoHHOro mare- | Ilpomescymounsiii Kom- [1K-12 — 3yB
puana. VM3ydeHue OONOJIHUTENL-|mpoas (JK3aMeH) ITI1K-1 — 3yB
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HOT'0 MaTepuaa. [I1K-2 — 3yB
[1I1K-4 — 3yB
Paspgen 2 5
8. Kiaccugukanus, MapkupoBka u npume-| o |4 421 10,9 [IpopaboTka JeKIMOHHOTO Mate- | Texyuyutl KOHMpPob [1IK-12 — 3yB
HEHHE XKeJIe30yTIePOIUCTHIX CILIaBOB puana; nmoJAroToBka K saboparop- | KoHnTponbHas paboTa ITIK-1 — 3yB
CBs3b MEXy CTPYKTYpOH M CBOWCTBaMH HBIM 3aHATHSM;, IIOATOTOBKA K|3ammuTa JiabopaTopHsix padot (ITI1K-2 —3yB
cepplx uyryHoB. Kiaccudukauus, mapku- KOHTPOJIbHOH padoTe [TI1K-4 — 3yB
pOBKAa W  TPUMEHEHHE  CEphIX  UyTy-
HOB.BnusHue yrnepoma M mpumeced Ha
cBoiicTBa cranei. Knmaccudukanus, mapku-
POBKa U IPUMEHEHHUE YTIEPOIUCTBIX CTaJIEH.
9. ®opMupoBaHNE HEPABHOBECHBIX CTPyK-| 5 |4 4/21 10 [IpopaboTka JeKIMOHHOTO MaTe- | Texywuii KOHMpPolb I1K-12 — 3yB
TYyp puana; moJroToBka K ysaboparop- | KonTponsnas paboTa [TIK-1 — 3yB
@da30BbIE NPEBPALLECHUS B XKEIE30YyIIepo- HBIM 3aHATHSM; TIOATOTOBKa K|3ammuTa tabopatopHsix pador [ITI1K-2 —3yB
JMCTBIX CIUIaBaxX IpPH HarpeBe M OXJaXKae- KOHTPOJIbHOH paboTe [TI1K-4 — 3yB
HUH.
10. OcHoBBI TepMUUECKOil 00pabOTKH S |4 6/21 10 IIpopaboTka JNeKIUOHHOrO Mate- | Texyuyutl KOHMpPob I1K-12 —3yB
[TonsiTust 00 OCHOBHBIX BHIAX TepMHUYE- puana; noAroToBka K jgadoparop-|KoHtponbHas padota [I1K-1 - 3yB
ckoii obpabotku. Knaccudukauus, nens u HBIM 3aHATHSM; TOATrOTOBKa K|3amuTa nabopatopHsix pador [ITI1K-2 —3yB
MIPUMEHEHNUE BHUJIOB TEPMHUECKON 00paboT- KOHTpPOJIBbHOM paboTe [II1K-4 — 3yB
KU
11. Knaccudukanms, MapKupoBKa, CBOW-| 5 |4 4/21 10 [IpopaboTka JekuHoHHOTO MaTe-|7exywuti KOHmMmpPoib [1K-12 — 3yB
CTBA U IPUMEHEHUE JISTHPOBAHHBIX CTaJIeH puana; nmoaroroBka K jgadopatop-|KonrponbHas pabora ITI1K-1 — 3yB
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AynutopHas g > s
KOHTaKkTHas pabora| % § = =
Paznen/ rema § (5 axal. Hacax) E ; Bun camocrosTenpHOM PopMa TEKYIIETo KOHTPOJIS g % %
JUCLUIUINHEI > C o | o E % paboThI YCIICBacMOCTH 1 225
@) = § = E = S a IIPOMEXKYTOYHOM aTTECTALNH S =
S| 85|28 &g = 2
2 8 I | & < = 5 )
SEOIRE2 §¢ =
Koncrpykunonnsie cramu. HMHcTpyMeH- HBIM U TPAaKTUYECKUM 3aHATHAM; |3amuTa Jabopatopubix padort |[1TTK-2 —3yB
TaJbHbIC CTAJIN U cIl1aBbl. CTaau U CIUIABHI C IOJrOTOBKAa K KOHTPOJBHOW pa- [TI1K-4 — 3yB
0cOOBIMH  (PMBUYECKIMHA W XHMHUYECKUMHU 6ote
CBOMCTBaMHU
12. MapkupoBKa, CBOMCTBa U IpuMeHeHue| o |4 221 10 [IpopaboTka JIeKIIMOHHOTO Mate- | Texyuutl KOHMpPob I1IK-12 — 3yB
CIUIaBOB IIBETHBIX METAJIJIOB puana; noAroToBKa K jgadoparop-|3amura sadoparopubix padot |IITIK-1 —3ys
ANIOMUHUH U €ro CIulaBbl. MenHble clIlia- HBIM 3aHATHAM; IIOATOTOBKA K [I1K-2 — 3yB
Bbl. CIIJIaBbI TUTaHA. KOHTPOJIBHOHU pabote [I1K-4 — 3yB
13. Hemerannuueckue MaTepuabl S |2 2/0M1 10 IIpopaboTka JNeKIUuOHHOrO Mate- | Texyuutl KOHMpPob I1K-12 —3yB
puana; noAroToBKa K jgaboparop-|3amura Jadboparopubix padot |[ITIK-1 —3ys
HBIM 3aHATHAM [I1K-2 — 3yB
[1I1K-4 — 3yB
Hroro no pasneny 5 (22 |22/104 60,9 IIpopaboTka nekiuoHHoro mare- | Ilpomescymounuiii kon-|I1K-12 —3yB
puana. M3ydeHue MONOIHHUTENb-|mpo.ib (IK3aMeH) [ITK-1 — 3yB
HOI'0 MaTepuaa. [I1K-2 — 3yB
[1I1K-4 — 3yB
HUroro mo nucumivinge 4,5156 (39/161 114,2 IIpopaboTka nekunoHHOro Mate- |Ilpomercymoumnuiii kon-|I11K-12 — 3yB
puana. 3ydyenue nononHuTenb- |mpoJis (3k3aMeH, s3x3amen) |[1I1K-1 —3yB
HOIr'0 MaTepuaa. [I1K-2 — 3yB
[1I1K-4 — 3yB

1 —B ToM quCiIC,4acCbl, OTBCACHHLBIC Ha pa60Ty B HHTCpaKTHBHOﬁ (I)OpMC.
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5 O6pa3oBaTesibHble  HHPOPMAIHOHHbIE TEXHOJIOTHH

[Tpu mpoBeneHny y4eOHBIX 3aHATUN NPENOAaBaHUE TUCHUIUIMHBI «MarepuaaoBeaeHue)
peanusyetcs B GopMe KypCOB, COCTaBICHHBIX C HCIOIb30BAaHUEM PE3yJIbTATOB HAYUHBIX HCCIIE-
JIOBaHMIA, MPOBOJUMBIX Ha Kadeape, a Takke B MEHTPE KOJUICKTUBHOTO MOJb30BaHUAMI TY, B
TOM YHCJIE C YYETOM PErHOHAJIBHBIX 0COOEHHOCTEH MpodeccroHalIbHOM NesITebHOCTH BBITYCK-
HUKOB U notpedHocTe paboronareneit (MMK, MMK-METU3, benmar u np.).

B npouecce npenogaBanust JUCHUILTUHBL «MaTepuaaoBeieHue» MPUMEHSIOTCS TPaaUuLU-
OHHAsl, UHTEPAKTUBHAA U HHPOPMALMOHHO-KOMMYHHKAIIMOHHAsT 00pa30BaTeIbHbIE TEXHOIOTHH.
[Ipy ucnonp30BaHUU TPAAUIIMOHHBIX OOPa30BATENbHBIX TEXHOJOTHIlydeOHbIE 3aHSITHSBBINOIN-
HAI0TCS B (hopMe MH(OPMAIIMOHHBIX JEKIMHA U J1a00paTOPHBIX PadOT. DTa TEXHOJOTHS COYeTa-
€TCsl C MCIOJIb30BaHNEM MH(GOPMaIlMOHHO-KOMMYHUKAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH,
KOTJ1a JIEKIIUH MPOBOASATCS B (hOpMe JIEKINN -BU3yaTH3aIHNA, IPU peaTn3alii KOTOPBIX H3JI0XKe-
HUE COJIEP)KAaHUS COIPOBOXKIACTCS IMpE3eHTAIel ¢ JeMOHCTpalel y4eOHBIX MaTepuasoB,
NPECTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMax, B TOM YHCJIE WLIIOCTPATHBHBIX, Tpaduue-
CKHUX, ay/IM0O- U BUJIEOMATEPUAIIOB.

JIeKIIMOHHBIN MaTepua 3aKperuisieTcst B X0e JabopaTOpHBIX padoT, HA KOTOPHIX BBIMOJ-
HSIOTCS TPYIIOBBIC WM MHAWBUIYabHBIC 33JaHUs 1O MpoiiaeHHoi Teme. [Ipu mpoBeneHun na-
OOpaTOpHBIX PabOT MCIOIB3YETCS HHTEPAKTUBHBIC 00PAa30BaTEIbHBIC TEXHOJIOTHUH, YTO MPEIIIO-
JlaraeT aKTUBHOE W HEIMHEHHOE B3aMMOJICHCTBHE BCEX YYACTHHUKOB U JOCTH)KEHHE Ha 3TOU OcC-
HOBE JIMYHOCTHO 3HAYMMOTO /ISl HUX 00pa30BaTeNIbHOTO pe3ysbTara. 3aHATHAOPTaHU3YIOTCS B
BUJIE 1a0OPAaTOPHOTO IKCIEPUMEHTA C MOCIEIYIOIIMM TPYIIOBBIM aHATU30M IMOJIYYE€HHBIX pe-
3ynbraToB.Mcnonp3yercs: Takkepaz00p KOHKPETHBIX CHTYAalUHC HEeNbi0 (POPMHUPOBAHUS U pa3-
BUTHUS TPO(HECCUOHATILHBIX HABBIKOB 00YYaIOIIHUXCSI.

Peanm3anusi KOMOETEHTHOCTHOTO IMOAXOa MPEAyCMAaTPUBAET HUCIOJIB30BAHUE B y4eOHOM
MpOLIeCCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBENICHUS 3aHATHI B COUETAHUU C BHEAYAUTOP-
HOU paboToOM ¢ 11eTbI0 (POPMUPOBAHUS U PA3BUTHSI MPO(HECCUOHATBHBIX HABBIKOB 00YYaIOIIHUXCSI.

CamocrodrenbHas paboTa CTy/IEHTOB HalpaBjeHa Ha CaMOCTOSITEIbHOE U3yUeHUe ydeOHOH
¥ HAYYHOMH JINTEPaTyphl, a TAK)KE CAMOCTOATENBHYIO TIPOPAOOTKY TEM B MPOIIECCE MMOATOTOBKHU K
TEKYLEMY U IPOMEXYTOYHOMY KOHTPOJISIM.



6 YueOHO-MeTOAMUYECKOE OOecTIeYeHHe CAMOCTOSITeIbHOH PadoThI 00y4ar0 U XCS

[To mucnumuinHe «MaTepuanoBeieHue» MPelyCMOTpEHa ayAUTOpHas W BHEAyJUTOpHAs
camocTosTelbHas paboTa 00yJarommxcs.

6.1 AyauTopHasi caMOCTOsITeJIbHAasi padoTa CTYACHTOB IPEAINOIaraeT BIIOIHEHNUE KOH-
TPOJIBHBIX PadoT.

Ilepeyennb BONPOCOB A/l MOATOTOBKH K KOHTPOJIbHBIM ayJIMTOPHBIM padoTaM 1o Te-
MaM M CUHUILTHHbI

Tema 1. CTpoeHnue u cBoiicTBa MaTepuayioB. MeToAbl HCCIe0BAHUS

1. Yro uzywaer marepuanoBeeHue?

2. llpuBenuTe MpUMeEpHI BIUSIHUS CTPYKTYPhI HA CBOWCTBA MaTepuaa.

3. HazoBure Bubl CBOICTB MaTepHaoB.

4. Kaxkue cBoiicTBa Ha3bIBatOT huznyeckumu? IlpuBeanre mpumepsl CBOKCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHnueckuMu? HazoBuTe OCHOBHBIE MEXaHUYECKUE
CBOMCTBA.

6. Kakue cBoiicTBa Ha3pIBalOT XUMUYecKUMU? UTO Takoe XuMUYecKasi akTUBHOCTb U XU-
MUYecKasi CTOMKOCTh?

7. Kakue cBoiicTBa Ha3bIBAIOT TeXHOMOTHYeckuMu? [lepeuncinTe U3BECTHBIC BaM.

8. Uro xapaKTepu3yIOT JIMTeHHbIC CBOMCTBA? Ha30BUTE OCHOBHBIE U3 HHUX.

9. Kakue cBoiicTBa XapakTepu3yIOT MOHITH: 00pabaThIBaeéMOCTh JIaBJIeHHEM, 00Opaba-
THIBAEMOCTb PE3aHUEM, CBAPUBAEMOCTH?

10. Ha3zoBuTe OCHOBHBIE TPYIIBI MATEPHAIIOB U IaWTE UM KPATKYIO XapaKTePUCTHKY

11. Ha kakue KJ1acChl ¥ O KaKUM MPU3HAKAM JEJIST METAIIIbI?

12. Kakwue MeTaibl Ha3bIBalOT YePHBIE METAILIbI?

13. Kaxme mMeTayuibl OTHOCST K BeTHBIM? Ha30BHUTE OCHOBHBIE TPYIIIBI IIBETHBIX METaJ-
JIOB.

14. B yem nmpeumyuiecTBa YepHbIX METAJUIOB?

15. KaxoBbI 1OCTOMHCTBA LIBETHBIX METAJIJIOB?

16. KakoBbI IOCTOMHCTBA HEMETAJUTMYECKUX MaTepruayioB? ' ie X MPUMEHSIOT?

17. Kaxue maTepualibl Ha3bIBaoT ItactMaccamu? Kak onu nonpasaensrorcs?

18. Yto Takoe KOMIO3UTHBIC MaTepralbl? KakoBel X mpeumymiecTBa?

19. /Ing yero HEOO6XOAMMO UCCIENOBATh CTPYKTYPY MaTepHanoB?

20. Kax mogpazaensercst CTpyKTypa B 3aBUCHMOCTH OT pa3Mepa €€ DJIEMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoil? Kak oHa nzydaercs?

22. Yro Ha3bIBalOT MEUKpOCTpYKTypoii? Kak oHa uzyuaercs? JlaiiTe XapaKTEpUCTHKY MHK-
POCKOIINYECKOMY METOJY UCCIIEIOBAaHHUS METAJUIOB.

23. UYro Ha3wBalOT MakpocTpykTypoii? Kak ona uzyudaerca? OxapakTepu3ynTe Makpo-
CKOIIMYECKHE METO/IbI AaHAJIN3a METAJIJIOB.

24. ]laifTe XapaKTepUCTUKY JIEKTPOHHO-MUKPOCKOITMYECKUM METOJIaM HCCIICIOBAHUS
METAJIJIOB.

25. laiite XapakTepUCTUKY TU(PAKIIMOHHBIM METOIaM HUCCIIEIOBAaHUS METAIIJIOB.

Tema 2. ATOMHO-KPHCTALJIMYECKOE CTPOEHHE METALJIOB

1. Yem orTnmMuaroTcst KpUCTAJUIMYECKHE TeNa OT aMOP(HBIX Ten?

2. Kaxue Matepuaibl Ha3bIBAIOT KPUCTAIUTMYESCKIMHA?

3. Kaxkue marepuaisl Ha3bIBalOT aMOP(HHBIMU?

4. Yem 00bsCHSETCS 3aKOHOMEPHOE YIOPSAIOYEHHOE PACIIONOKEHHE aTOMOB B KpUCTAJI-
JMYECKOM peleTke?

5. Kaxkwue Turbl cBs3U CymecTBYOT?

6. Ha3oBuTe OCHOBHBIE CBOWCTBA METAIIIOB. YeM 0OBACHSIOTCS 0COOBIE CBOMCTBA Me-
TaJJIOB?

7. Yro Ha3BIBAIOT KPUCTAIIIMYECKON PEILIETKOMN?

8. UTto Ha3BIBAIOT JAJIBHUM MOPSIKOM B MaTepuaie?
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9. Uro Takoe snemeHTapHas sueiika? Kakumu nmapamerpamMu oHa ONMUChIBaeTCs?

10. Kakwue TUTIBI KPUCTAILUTMYECKUX PEIIETOK BaM U3BECTHBI? OXapakTepu3ynTe ux.

11. Yto Ha3bIBAIOT KOOPAMHAIIMOHHBIM YHCIIOM?

12. Tlouemy KpHCTaNIMYECKUE PEHICTKA METAJIOB HAa3bIBAIOT IJIOTHOYIIAKOBAHHBIMH?

13. B uewm cymnocTh noaumopdusma? Uro takoe nmosmmopdHoe npeBpaimieHue?

14. Yro Takoe anuzorponus? KakoBa npuurHa aHU30TPOITUU?

15. Tlouemy MOHOKPHUCTAILIBI SBISIOTCA aHU30TPOIHBIMU MaTepuanamu?

16. TTouemy NOTMKpPHUCTAIITMYECKIE MAaTEPUAIIBI SIBISIOTCS KBA3UU30TPOITHBIMU?

17. Tlouemy amop(HbIe Tena SBISIOTCS HCTUHHO U30TPOITHBIMU?

18. UYro Ha3pIBaIOT NedeKTaMHu KPUCTATUTMIECKOTO CTPOCHHS?

19. Kak xiaccuuuupyroT HECOBEPIICHCTBA KPUCTAIITUYECKOTO CTPOCHUS?

20. OxapakrepusyiiTe ToueuHble 1e()EeKThl KPUCTATUIMIECKOTO CTPOCHHS.

21. Kakyio pojb UrparoT ToYeuHble JeeKThl B KpUCTANIMYECKUX MaTepuanax?

22. Kaxue HeCOBEPIIEHCTBA KPUCTAIUIMYECKOTO CTPOSHHSI HAa3bIBAIOT JTMHEHHBIMH H T10-
yemy? Kakue ObIBatOT quciokanuu?

23. KaxoBa poib JUCIOKaMui B KpUCTaIIax?

24. Yro Ha3BIBAIOT IPAHULIAMU 3€PEH, IPaHUIIaMU Cy03epeH?

25. Kaxyro poib UTparoT rpaHUIlbl 3€pEeH B KpHCTaiax?

Tema 3. Kpucrajmm3anusi pacnjiaBoB

1. OObsAcHUTE NPUHLUIHUAIBHOE OTIMYME KPUBBIX OXJAXKACHUS HpPU 3aTBEpIACBaHUU
KPUCTAUTUIECKUX U aMOP(HBIX MaTepHasoB.

2.  KakoB usnueckuii cMpicn TemnepaTypsl To?

3. Tlouemy asns Havasa KPUCTALTM3AMHA HEOOX0IMMO NEPEOXITAXKICHUE KUIKOTO Me-
TaJljla HUXKe TeMIlepaTypbl paBHOBECHs?

4.  Kakoii npouecc Ha3bIBalOT NepeoxiakaeHueM?UTo Ha3bIBaIOT CTENEHBIO MEepPeoxJia-
KIeHUA?

5.  KakoB MexaHu3M KpHcTauIU3alun?

6. Kax npoucxoaur poct Kpuctamios?

7. Yem 3aBepiiaercs npolecc Kpucramun3anun?

8.  Kak BinusieT ckopoCTh OXJIQXICHHUS MPU KPUCTAUITM3AIMH Ha CTENEHb MepeoxJIax/ie-
HUsA?

9. Kaxkumu daxTopaMu onpenensercss BO3MOXKHas CTENEHb NepeOXJIakICHHs KUIKOTO
MeTaJljia HUKe TeMIIepaTyphl KpUCTAIIIU3alun?

10. Kak MO>XHO MOJy4yuTh aMOp(HBINA MeTa?

11. Yto MOXET NOCITYKUTh 3apOBILIEM NTPU HECAMOIPOU3BOJIBHON KPUCTAIITN3ALIUU?

12. Tlouemy npu o4eHb MaJIOH U OYEHb OOJIBILION CTETIEHU NMEPEOXIIAKICHNUS KPUCTAIIIH-
3a1(is [IOIaBIIIETCS?

13. Yro HazpIBaroT obaacTssMu OarkHEro nopsaka? Kakyro posib OHM UTParOT MU KpH-
cTajun3anuu?

14. Kak npoucxoauT roMoreHHoe 3apoxjieHre? YTo MOXKeT CIIy>KUTh 3apO/IbIIIEM MPH
CaMONPON3BOJIBHOW KPUCTAJUIN3ALAN?

15. Kakoii 3apoabiin Ha3bIBatOT KpuTHueckuM? Kak MeHseTcst ero pasMep ¢ yBEIMYeHH-
€M CTEIIEHU NEPEOXIIaXKICHHUS?

16. Ha3zoBute nmapameTpsl KPUCTATU3AIIH.

17. Kak BiusieT cTeneHb MepeoxIaXJAeHNs Ha YHUCIIO LEHTPOB KPUCTAUIN3ALNY U JINHEH-
HYI0 CKOPOCTb POCTa 3apOJbIIIEH.

18. Yem xapaktepu3syercs rereporeHHoe 3apoxaenue?[louemy oHO sHEpreTHIecKH 60-
Jiee BBITOJJHO, Y4EM FOMOT€HHOE?

19. Kakyo poiib UTParOT MPUMECH NP KPUCTAIUTH3ANHN?

20. Yro Ha3pIBAIOT MOAUDUIIMPOBAHUEM TPU KPUCTAIUIA3ALIUU?

21. Kakwue Mepsl MOKHO MPEJIOKUTD JJISI TOTO, YTOOBI 00€CTICUNTh MOJIYIE€HUE MEJIKOTO
3€pHa IpU KpUCTAIIN3ALUU?
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22. Kaxkoii kpucTamt Ha3sIBalOT AeHApUTHBIM? [louemy 1pu 3aTBep/IeBaHUH MeTaJlIa
KPUCTAILIBI PACTYT B BUJIE JCHIPUTOB?

23. Kakue kpucTaminyeckue 30Hbl MOT'YT (JOPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha TOBEPXHOCTH CIUTKa 0Opa3yercsi 30Ha MEJIKHX PaBHOOCHBIX KpPUCTAall-
J0B?

25. Yto Ha3BIBAIOT CTOJOYATHIMH KPUCTAILIAMU?

26. 3aueM MpPOBOJIAT OINEPAIUIO MOJICTYKUBAHUS IIPU MOJTYYEHUU OTIUBOK?

27. Tlouemy maTepuain GopMbl (M3I0KHUIIBI) BIUSIET HA BEJTMUMHY 3€pHA 3aKPUCTAIIIU-
30BaBIIerocs Meraia?

28. Uto Ha3pIBaOT ycaaKkoi?UTo HAa3BIBAIOT yCal0uHOM pakoBuHOU? [louemy ona oOpa-
3yercs?

Tema 4. [lepopmanusi u Harpes Ae(popMUPOBAHHBIX MaTEPUAJIOB

1. B d4em paznuume MeXAy yIpyroi u riacTuueckou aedopmanueii?

2. Yto Ha3BIBAIOT IJIOCKOCTSIMU CKONBXEHUS? UTO TaKoe IJIaBHBIE MIIOCKOCTU CKOJIb-
KeHus?

3. KakoB MexaHu3M 1uracTuueckon aedopmaruu’?

4. B uyem paznuune Mexay CKOJIbKEHUEM U TBOMHUKOBAHUEM IPH INIACTHUECKOH Jie-
dbopmarnyu?

5.  KakoBa mpuunHa MEXaHW4YeCcKOro HakJiena?

6. Kak mioTHOCTh IUCIIOKAlMii BIUSET HAa IPOYHOCTHBIE CBOICTBA?

7 Kak MeHSFOTCSI CBOMCTBA METaIlJIa MPHU XOJIOAHON TUTACTHIECKON e opMaruun?

8.  Kak u3mensieTcs crpoeHre MeTaluia MpH ImiacTuueckoi aedopmanmu?

9.  UYro Takoe TekcTypa nedopmarmn?

10. Yto Ha3BIBAIOT BO3BPATOM IIPU HArpeBe X0J0HOIe(HOPMUPOBAHHOTO MeTaIa?

11. Yro Ha3BIBAIOT MOJUTOHHU3ANKEH PH HATPEBE XOJIO0THOAEPOPMHUPOBAHHOTO METAJI-
na?

12.  Yro Takoe 3apoAbIIIN PEKPUCTAILTH3AIUN?

13. Yro Takoe Temneparypa peKpucTaIIu3aumn?

14. Kakue nu3MeHeHus: CTPYKTYyphbl, Ha0Jt01aeMOi B ONTHYECKUI MUKPOCKOII, TPOUCXO-
JAT TIpU IEPBUYHON PEKpHUCTAUIN3ALUN?

15. KakoBa TemnepaTypa peKpUCTaNIN3all1 YUCThIX METAJIIIOB?

16. B yem pa3HMIIa MKy MEPBUYHOI U BTOPUUHON pEeKpUCTAIUIU3ALINN?

17. B uem oTiiune cobupareabHON U BTOPUYHON peKpucTauIn3anun?

18. Kak MeHsI0TCs CBOIMCTBA X010AHO1€()OPMUPOBAHHOTO METaJJIa IIPH PEKPUCTAIUIN3A-
nuu?

19. KakoBa poJib peKpUCTaNTU3AUOHHOTO OTXKHra?

20. B yewm paznuurie MeXy XOJOAHON U TOPSUYEH MIIACTHIECKON JeopManusiMu?

Tema 5. Mexannuyeckue CBOMCTBA

1. Yro Ha3pIBatoT npoyHoCcThIO? Kak onpenenstorcs MpoYHOCTHBIE XapaKTEPUCTHKH MaTe-
puana?

2. aiiTe onpeneneHre OCHOBHBIM MPOYHOCTHBIM XapaKTEPUCTUKAM.

Uro HaszpBaroT MIacTUYHOCTBHIO? Kak onpenensroTcs MiacTUYeCKHe XapaKTepUCTUKH

MaTepuana?

JlaiiTe onpeneneHre OCHOBHBIM IUIACTHYECKUM XapaKTEPUCTHKAM.

Kakwue cBolicTBa XapakTepu3yeT TBEPIOCTH?

Ha3oBute MeTo1bI OnpeesieHnst TBEPIOCTH.

Yem oTiIMYarOTCS XPYIIKOE U BA3KOE pa3pylIeHUs?

Ha3oBute u oxapakTepu3yire BUAbl H3JIOMOB.

Uro Takoe AMHaMHUYecKue ucnbplTanna? Kakue XxapakTepuCTHUKU ONPEENAIOTCs Py -

HaMUYECKUX UCIBITAHUAX?

10. 3aueM POBOJAT YCTAIOCTHBIC UCTILITAHUS?

.

©ooNo R
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Tema 6. ®a3oBble U CTPYKTYPHbIE NMPeBPANIeHUs] B IBYXKOMIIOHEHTHBIX MeTaJlJInye-
CKHMX CHCTeMax
1. Yro Takoe KOMIOHEHT, ¢a3a, CIIaB, CHCTeMa CIUTABOB?
Chopmymnupyiite npaBuio ['u66ca. [IpuBeauTe mpruMepsl €ro UCIOJIb30BaHUA.
[aiiTe onpeneneHue NOHIATHIO AuarpaMmma coctosiHusi. Kakoe coctosiHue ona otpaxkaer?
Tunsl a3 B METANINYECKUX CUCTEMAX.
Cdopmynupyiite nmpaBuiio peraara (0Tpe3koB). s 4ero 0HO UCTIONB3YyeTCs?
CxemMaTH4HO M300pa3uTh OCHOBHBIE (pa30BBIE AMATPAMMBI JBOMHBIX CUCTEM M JaTh UX
XapaKTePUCTHKY.
Jatb xapakTepucTuky (a3 u 0e3BapuaHTHBIX MPEBPAILCHUN CUCTEMBI.
CxeMaTH4HO H300pa3uTh KPUBYIO OXJIAXKICHUS JTFOOOTO CIUIaBa CUCTEMBI.
9. CxematuyHO M300pa3uTh CTPYKTYPYIHOOOrO CIUIaBa CUCTEMbI MPU KOMHATHOM TeMIiepa-
Type.
10. Paccuntath OTHOCHUTEIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIISIFOIIMX B CILIABE U CXE-
MaTHUYHO M300pa3uTh €ro CTPYKTYPY PH KOMHATHOW TeMIIepaType.

SER A

o N

Tema 7. /KeJie3oyriiepoaucroie CIJIABbI

JlaiiTe XapakTepUCTUKY KOMIIOHEHTOB cucteMbl Fe-C.

Jaiite xapakTepucTuky eppura.

JlaiiTe XapaKTepUCTUKY ayCTEHUTA.

Uro takoe rpadut?

Yro Takoe LeMEHTUT?

Kakoe nmpeBpamienne npoucxonut Ha muann ES,GS, CD, ECF,PSK,HJB,PQ,AB,BC?

NGO~ wWNE

HazoBure n1HMIO, IO KOTOPOH BbIIEISAETCS IEPBUYHBIA LIEMEHTUT, BTOPUYHBIN LIEMEH-
THUT, TPETUYHBIA IEMEHTUT,PEPPUT U3 ayCTEHUTA.

9. HazoBuTe IMHUIO IEPUTEKTUIECKOT0,9BTEKTHYECKOT0,9BTEKTON THOTOIIPEBPAIIICHHUH.

10. HazoBuTe TUHUM NOTUMOP(HBIX TPEBPALICHUH.

11. Ha3oBuTe KpUTHUYECKHE TOUKU CTAJIH.

12. Kaxoii heppUT HA3bIBAIOT NEPECHIICHHBIM U IIOYeMY?

13. OObsicauTe CTPYKTYPY TEXHUYECKOTO Kee-
3a,103BTEKTONJHON,9BTEKTON THOM,3aBTEKTON THOM CTaJIH.

14. Onwummre oO6pazoBanue nenedypura. Kakoii iene0yput Ha3pIBatOT IPEBPAILIEHHBIM?

15. OOBsicHUTE CTPYKTYpPY O€JI0r0 JOIBTEKTHUECKOTO, SBTEKTHUYECKOT0, 3a3BTEKTUYECKOTO
YYT'yHOB.

16. Ilouemy Genblif YyT'yH HE UCTIONB3YIOT KaK KOHCTPYKLIMOHHBIM MaTepran?

17. Onumure oOpa3zoBaHHe ayCTEHUTO-TPAPUTOBOM KOJIOHUH B CEPBIX UyTryHax.

18. Kaxkue crutaBbl UMEIOT CTPYKTYpY, COCTOsIIYIO U3 ¢eppurta u nepiura? Kakue pasHo-
BUJTHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

19. Kaxkwue criaBsl IMEIOT CTPYKTYPY, COCTOSIYIO U3 nepauTa? Pa3HOBHIHOCTH MepIuTa.

20. B xakux cIuIaBax B CTPYKType HAOIIOIaeTCsl BTOPHYHBIN IIEMEHTHT?

21. Kakue craBsl MMEIOT CTPYKTYPY, COCTOALIYIO U3 ¢depputa u nementuta? Kakue paz-
HOBHUIHOCTH TaKHX CTPYKTYp BbI 3HaeTe?

22. Kakue CTpyKTypbl Ha3bIBalOT BUMAHIITETTOBBIMU?

23. Kakue CruraBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 (epputa U rpaduta? PazHoBUIHO-
CTH TaKMX CTPYKTYyp?

24. Kakas ¢opma rpadura B MEHBIIEH CTETICHN OCIA0IIIET METAIUTMYECKYI0 OCHOBY UyTy-
Ha?

25. Kakue criaBel UMEIOT CTPYKTYPY, COCTOSIIIYIO U3 TiepiuTa u rpaduta? PasHOBHIHOCTH
TaKUX CTPYKTYp?

26. Kakoii criiaB Ha3bIBalOT CEPhIM YYT'YHOM Ha (heppuTo-niepiauTHOi ocHoBe? Kak B Hem
IIPOUCXOIUT SBTEKTOMAHOE MpeBpalleHue?
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BOB.

217.

VYKaxkuTe CTPYKTYpHBIN PU3HAK CTalu, OEJI0ro YyryHa, Ceporo 4yyryHa.

Tema 8. Kinaccupukanusi, MApKUPOBKA U NPUMEHeHHe KeJ1e30yTJIePOAUCThIX CIlIa-

ok wdE

ITo kakuM pU3HAKAM KJIacCU(ULHUPYIOT CEpble YYT'YHBI.

MapkupoBKa U IPUMEHEHUE CEPOTo (JUTEHHOI0) UyryHa.

MapkupoBKa ¥ IPUMEHEHHE BBICOKOIIPOYHOI'O YyT'yHA.

MapkupoBKa ¥ IPUMEHEHHE KOBKOI'O Yyr'yHa.

Kakoii uyryn Ha3piBatoT aHTU(GPUKIIHOHHBIM? KakoBbI ero cBoiicTBa?

Kakoit uyryH Has3biBatoT oTOeneHHbIM? KakoBbl ycioBUs (OPMUPOBAHMS €TI0 CTPYKTY-
pb1?

Bnusinue yriiepoja v NOCTOSHHBIX IPUMECEN Ha CBOKWCTBA CTAJIU.

ITo kakuM pU3HAKaM KJIacCUUIHUPYIOT CTATIU?

MapkupoBKa U IPUMEHEHUE YIIIEPOIUCTON CTaIN OOBIKHOBEHHOT'O KauecTBa.

. MapkupoBKa 1 IpUMEHEHNE KaYeCTBEHHON KOHCTPYKIIMOHHOM YIIIepOAUCTON CTaJIH.

. MapkupoBKa ¥ IpPUMEHEHHE HHCTPYMEHTAIBHOW YTIIEPOIUCTON CTAIH.

. MapkupoBKa 1 IpUMEHEHHUE CTau 1151 GACOHHOTO JIUThS.

. MapkupoBKa 1 IpUMEHEHHE aBTOMATHOM CTaJH.

. Pactupyiite u naiite xapaktepucTuky ciaBy ciaeayromux Mapok:Cr Okm, Ct 3cm, Cr

Sne, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, V12, CH 10, CU25, CY 30, BYU 40, BY 60,
KY 35-12, K4 60-3.

Tema 9. ®opmMupoBaHue HEPABHOBECHBIX CTPYKTYP

AR A

Kak npoucxonut npeBpanicHus NepJInTa B ayCTEHUT?

Uro Takoe (azoBas nepexkpucTaum3anus’?

Yro Takoe HacleICTBEHHOE 36pHO? JefCTBUTENBHOE 3E€pHO?

Kak Bnusier poct 3epHa Ha cBoiicTBa cTanu?

Yro coboii mpencTaBiseT JuarpaMmMa M30TEPMHUECKOro pacnazia MepeoxyIakIeHHOTO

aycrenuTa?Kakyro 3aBUCIMOCTh OHA ITOKa3bIBACT?

6.
7.

Kakoit AYCTCHUT Ha3bIBAKOT HepeOXHa)KI[eHHLIM?
Kak mensercs yCTOfI‘-IPIBOCTL NEPCOXJIAXKACHHOTO ayCTCHUTA IMPU MOHWXKCHUW TCMIIC-

patypsl IpeBpaleHus?

8.

OT uero 3aBHCHUT XapakTep CTPYKTYpbl IPHU H30TEPMHUYECKOM IpEBpAIlICHUU Mepe-

OXJAXKIACHHOTO ay'CTeHI/ITa?

9.

10.
11.
12.

13.
14.

HasoBuTe TemmnepaTypHble 007IaCTH MIPEBPALIEHUS TEPEOXIIAKICHHOTO ayCTCHHTA.

ITpu kakoMm npeBpareHuu ects U Juddy3us xenesa, u 1uddysus yriepoaa?

[Ipu xakoM npeBpallieHuu NoJaBiIeHa TOJIbKO AU Qy3us xene3a?

IIpu xakom mpeBpaleHuu nojanieHa nuddys3us xeneza u yriepoaa?Kakoe npespa-
HieHui aBinsercs 6e3a1uPpPy3noHHBIM?

KakoB MexaHH3M NEPIUTHOTO MPEBPAIIECHUS?

UYro npencraBisieT co0oil MpoAyKThl AU(PGY3HNOHHOTO MPEBPAILLIEHUS] ayCTEHNUTa B YT-

J'ICpOI[HCTOﬁ cramm?YTo Takoe MEKIIACTHHOYHOS paCCTOHHI/IC?

15.

npyra?

16.
17.

UYro o011ero UMEIOT CTPYKTYPhI MEPIUT, COPOUT U TPOOCTUT? YUTO MX OTIMYAET APYT OT

KakoB MexaHU3M U 0COOEHHOCTH MapTEHCUTHOTO MpeBpallieHus?
Yro mpencrasusieT co0oi MpoaykTsl 0e3au¢dy3MOHHOTO MPEBpAIIeHUs] ayCTeHUTa B

YTJIEPOJIUCTOMN CTAIN?

18.
19.
20.

Uro npencrasiseT co00il MAPTEHCHUT B YTIAEPOAUCTOM cTanu?
UTo HaA3BIBAIOT KPUTUUYECKON CKOPOCTHIO 3aKaIKU?
Kak coneprxanue yriaepoja BIUseT Ha CBOWCTBA CTANIM MIPH 3aKaJIKe HA MAPTCHCHT?
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21. Kakoil ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22. Kakoe 3 npeBpalieHnii Ha3pIBalOT MPOMEKYTOUHBIM?

23. KakoB MexaHH3M OCHHUTHOTO MPEeBpaICHUS?

24. Kakue CTpyKTyphl 00pa3yloTcsi mpu OeHHUTHOM IpeBpamieHnu? Yem oHM pa3ingaroT-
csa? KakoBbl ux cBoiicTea?

25. Kak nerupyromue 3J€MEeHThI BIUSIOT Ha yCTOWYMBOCTD NMEPEOXIIKICHHOTO ayCTeHUTA?

26. Yto coboii mpecTaBiIsOT TEPMOKMHETHUECKHUE JHarpaMmBbl.

27. Kak MOYKHO UCIIOJIb30BaTh TUarpaMMbl paciaganepeoxaakIeHHOTO ayCTeHUTa?

Tema 10.OcHOBBI TepMHYECKO 00padOTKH
JlaTb XapakTepUCTUKY KPUTUYECKUX TOUEK CTAJIH.
JlaTh onpenenieHre MOHSITHS TepMHUYecKast 00paboTka. YKaszarh ee poJib.

3. Pacckazarp 0 knaccudukanuy U BUgax TepMudeckoi oopadbotku. [IpuBectu oburyro xa-

PaKTEPUCTUKY TEXHOJIOTUYECKHUX MPOLIECCOB TEPMUUECKON 00pabOTKH CTasu.

OOBsACHUTD, IO KAKOMY NPU3HAKY OTXKUT noapasensercs Ha orxur I u Il pona.

5. [arp knaccudukanuio BuaoB orxura I poga. OObACHUTH Lieb, HA3HAUEHUE U PEKUMBbI
Ka)XJIOTO BHJIA.

6. Harte xnaccudukanuio BuaoB omxura Il pona. OObsICHUTH LieNb, HA3HAYEHUE U PEXKUMBI
Ka)JIOTO BHJIA.

7. Jlath ompenenenue TepMuuecKoil 00pabOTKH, HazbIBaeMOU 3akaika. OOBSICHUTH BHIOOD
TEMIIepaTypbl HarpeBa Mo/ 3aKajKy Uil Pa3HbIX TPYII CTAJICH.

8. OOBsACHUTDH, KaK BEIOMPACTCS OXJIAKIAIONIAs Cpe/ia IIPU OCYLIECTBICHUN 3aKaJKH.

9. Hatp ompeneneHre KPUTUIECKON CKOPOCTH 3aKAJIKH, 3aKAIMBAEMOCTH U MPOKAJIHMBACMO-
CTH.

10. IlpuBecTn XapaKTEPHCTUKY BBICOKOTEMIIEPATYPHOH M HHU3KOTEMIIEPATYpPHOU TepMoMe-
XaHUYEeCKOM 00paboTKU. YKa3aTh NMPEUMYILECTBA U HEAOCTATKU Ka)10ro BHJA U 00Jia-
CTH NTPUMEHEHHS.

11. Tate 0oOmIyI0 XapaKTepUCTUKY MPOLECCOB XUMUKO-TEPMHUUYECKONH 0OpabOTKH: IEMEHTa-
II1H, A30TUPOBAHUS U HUTPOLIEMEHTAINH.

12. O0BsACHUTD HA3HAUEHUS U CYHTHOCTb JU((HY3MOHHOTO HACHIILICHHS.

™=

e

Tema 11. Knaccudgukauusi, MApKMPOBKA, CBOWCTBA M NMPUMeHeHHUE JIETHPOBAHHBIX CTa-
Jei

1.  [atb onpeneneHue NOHATUAM JIETUPOBAHHASCTANb, JIETUPYIOIUHN 3JIEMEHT.

2.  Kiaccudukanus JerupoBaHHBIX CTaJNEH 10 XUMHYECKOMY COCTaBy, M0 Ha3HAYEHHUIO,
10 KaueCTBY.

3. Kak pacnipenensiroTcst JeTUPYIOIINE SJIEMEHTHI B CTAJISX?

4.  Kak nerupyrouye 3JIeMeHTHI BIUSAIOT Ha MOJTUMOP(U3M xKene3za?

5. Kak nerumpyromniue 3JIeMEHTHI BIUSIOT Ha YCTOMYHUBOCTH MEPEOXIIAXKIACHHOTO ayCTe-
HUTA.

6. Kiaccuduranms nernpoBaHHBIX CTalel MO CTPYKType B PaBHOBECHOM COCTOSHUHU
(OTOXOKEHHOM COCTOSIHUM).

7.  Krnaccudukaius JerupoBaHHBIX CTajieil MO CTPYKType B HEPAaBHOBECHOM COCTOSHUU
(HOpMaNTM30BaHHOM COCTOSIHUN).

8. Kak B MapKupoBKe JISTHPOBAHHBIX CTaJlel YKa3bIBa€TCS: COAEPIKaHUE YTIepOo.ia,BHU
JIETUPYIOILETO JIEMEHTa U €ro CoJepKaHne,KauecTBO. YMETh paciudpoBaTh MapKy CTalH, yKa-
3aB. CoOJIep’KaHue YIiepoja; BUJ JIETUPYIOIIEro 3JIEMEHTa U €ro cofepaHue;KIacCuPUKAIUI0
10 Ka4ecTBY;Ha3HaYeHHE, 00JIaCTh MPUMEHEHHsI, IPUMEpPHBIE CBOUCTBA.

9. B uem 0COOEHHOCTH MHUKPOJIETHPOBAHUS CTAJIH.

10. TIpuHUMIBI TETMPOBAHUS KOHCTPYKIIMOHHBIX CTaJIEH.

11. OcHoBHBIE TPYNIBI KOHCTPYKIIMOHHBIX CTaJICH.

12. Pousb yrneposa, NpUHIMIIBI IETUPOBAHUS U MAPKUPOBKA CTPOUTEIBHBIX CTAJICH.
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13.

Kakne MammHOCTpOUTENbHBIE CTAIM HA3bIBAIOT YIY4YIIAEMbIMH U MOYEMY? 3aKOHO-

MEpPHOCTH HX JISTHPOBAHUS M TePMUYECKON 00paboTku. [IpuBenuTe mpuMepbl MapoK CTalu.

14.
15.

Cranu 1715 IeMeHTaluu, HUTPOLIEMEHTAI[MN U a30TUPOBaHUSI.
KaxoBa posib yriieposia u JITUPYIOIIHUX 3JEMEHTOB B IMIAPUKOIMOAIIMITHUKOBBIX CTa-

1s1x? OcobeHHOCTH TpeOOBAaHUH K 3TUM CTaJIIM M UX TepMudeckas oOpabotka. IIpuBectu npu-
Mepbl MAPOK CTaJICH.

16.

KakoBa ponpb yriepona u JIETUPYIOIINX 3JIEMEHTOB B PECCOPHO-TIPYKUHHBIX CTANSIX?

OcobenHocTH TpeOOBAaHUI K ATUM CTallsiM M MX TepMudeckas oOpadortka. [IpuBectn mpumepsl
MapoK CTaJIei.

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

OOBSICHUTH OCHOBHBIEC MPUHILIUIBICO3/JAHUSI BHICOKOITPOYHBIX CTajlei
Cranu u cruiaBbl JUIsl PEXKYIIUX HHCTPYMEHTOB.

beicTpopexyiue cranu.

IIITamMnoBeIe cTaNIN.

BankoBrsie cTamnu.

Cranu 1u1st MEpUTENIEHOTO HUHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOWCTBA M MPUMEHEHHE CIJIABOB I[BETHBIX METAJLJIOB.
HeMera/uinyeckue MaTepuaibl

1.

2.

L

oo

OcHOBHbIE CIIIaBbl HA OCHOBE MeH (OpOH3BI U JIATYHHU), UX MAapKUPOBKA U IpUMEHe-
HUE.

OCHOBHBIE CIUIaBbI HA OCHOBE aJIFOMUHUS (1ehopMUpyeMble, TEPMUUYECKH HEYIIPOUHSI-
€MbI€ U YIIPOUYHSEMbIE), UX MAPKUPOBKA U IPUMEHEHUE.

CBolicTBa ¥ IPUMEHEHHE CIIJIAaBOB HA OCHOBE TUTAHA.

Kakwne cruraBel Ha3piBatoT 0ab0utamu? KakoBwl mpuHIUNIBI UX co3xanus. [IpuBenure
IIPUMEPBI TAKUX CIUIABOB.

Kaxue marepuaiibl Ha3bpIBaIOT OPOLIKOBBIE MaTepuaibl? Kak ux nomayyaror ?
Knaccudukanus, cBoiicTBa U NpUMEHEHHE KOMIIO3UIIMOHHBIX MaTepHalioB.
Krnaccugukanus, cBoiicTBa U NPUMEHEHHE OCHOBHBIX I'PYII HEMETAJUIMUECKUX MaTe-
pHaJIoB.

6.2 BHeayauTOpHasi caMoCTOSITeJIbHAS PadoTao0yJaromuxcs OCYyLIECTBISAETCS B BUE
M3YYEHHUs JIMTEPATypbl IO COOTBETCTBYIOUIEMY pa3/iely ¢ MpopabOTKOM MaTepuanano TeMaMm
JUCLIUTUTMHBI
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) Ilinannpyemble pe3ybTaThbl 00YUeHHsI M OLICHOYHBIE CPeICTBA Il IPOBeIeHUsI IPOMEKYTOYHOM ATTECTAIUM |
CtpyKTypHBII

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCTBA
KOMIICTCHIIN

IIK-12 — cnoco0HOCTH 0CYIIEeCTBIATH BHIOOP MATEPHAJIOB 1A
OKPpY:Kalolei cpeabl

u3aeJIui PA3JTHYHOI0 HABHAYECHHUSA € YUETOM IKCIUITYaTAIIUOHHBIX Tp660BaHI/Iﬁ H OXpPaHbI

3narb — OCHOBHBIE OIpeesieHus u moHaTus mare- | IlepedyeHb TeopeTHYeCKHX BONPOCOB K 3K3aMeHy (4 cemecTp):
pHAJIOBEICHNUS; 1. CrpykTypa 1 cBoiicTBa MaTepuaioB. AMOP(hHOE U KPUCTAJUINYECKOE COCTOSTHUE MaTepu-
— OCHOBHBIE METO/Ibl UCCIIEJOBAHUH, HC- ana.
H0JIb3YEMBIX B MaTEPUAJIOBE/ICHUMY; 2. Metobl U3y4eHus: CTPYKTYpbl MaTepUaJIOB.
—  CYIIHOCTb M 3aKOHOMEPHOCTH IPOLECCOB | 3- Kpucrannuueckas pemerka. OCHOBHbIE TUIIBI PELIETOK METAJIOB.
IpU KpUCTAJUTM3AIMK, JedopMaliuy, Harpese 4. Homumopdusm. HomumopdHbie npeBpaieHus.
1e(OPMUPOBAHHBIX METAJINIOB; 5. JedeKThl KpUCTAITITHYECKOTO CTPOCHUS.
—  CYWHOCTh M 3aKOHOMEpHOCTH (asoBbix u |0-  AHM30TpOIIHS.
CTPYKTYPHBIX IPEBPALICHHH B CIUIABAX IPH 7. DHepreTuyeckue YyCiaOBHs KpHUCTaUIM3allMM. BiusHUE CKOPOCTH OXJIaXAECHUS Ha KpU-
TEPMHUYECKOM, TEPMO-MEXAHUIECKOM U XUMH- | CTAUIU3ALHIO.
KO-TEpMUYECKOM BO3JEHCTBUAX;
—  BIHMSHHE CTPYKTYPHBIX XapakTEPHCTHK Ha Ilepedyenb TeopeTHYECKUX BONIPOCOB K IK3aMeHy (5 cemecTp):
CBOMCTBA MaTepHaToB M WX H3MEHEHWs TIOJ 1. CBs13b MEXly CTPYKTYPOH U CBOMCTBAMHU CEPHIX YYT'YHOB.
BIMSAHMEM YCIOBHii IPOM3BOCTBA, 0OPABOTKH 2. Knaccudukanus, MapkupoBKa U MPUMEHEHHUE CEePbIX YYT'YHOB (JIMTEHHBIN, BHICOKO-

> (V3 (3 (3 v
1 SKCILTYaTaALIHN; MIPOYHBINA, KOBKUN, OTOEIEHHBIN, aHTU(QPPUKIIMOHHBIH).
! ~ (V3

— OCHOBHBIE THITBI KOHCTPYKIHOHHBIX H WH- 3. BnusiHue yriiepoja v NOCTOSHHBIX ITPUMECEN Ha CBOWCTBA CTAJIH.
CTPYMEHTATBHBIX MATEPHATOB JUIS W3IEIHiA 4. Krnaccudukanus, MapkupoBKa ¥ NMPUMEHEHUE YIIIEPOJUCTBIX cTanei (0OBIKHOBEH-
PA3THYHOTO HA3HAUCHHS C yUeTOM IKCITyaTa- | HOTO KauecTsa, KayeCTBEHHOW KOHCTPYKLIMOHHOM, MHCTPYMEHTAIBHOM ).
IIUOHHBIX TPeOOBaHUI M OXpaHBl OKpYXKaro- . 1IpeBpaimeHys IpA HaTpeBe CTa.
et cpepI 6. Poct 3epHa aycTreHuTa npu Harpese.

YmMmetn - IIpuMepHbIe NIpaKTHYECKHE 3aJaHUs 1JI1 IK3amMeHa (4 ceMecTp):

AHAIM3UPOBATh JAHHBIE O CTPYKType U
CBOMCTBaX, TEXHOJOTHICCKUX IpoIeccax Mpo-
M3BOJICTBA, 00paObOTKHU U MOIU(DUKAIIMKA MaTe-
pPHAJIOB M MOKPBITHH MTPUMEHUTEIHHO K pellle-

1. KakoBbl pa3Mepsl CTPYKTYPHBIX SJEMEHTOB, KOTOPHIE MOKHO YBUAETH (pa3periuTh) C
TTOMOIIIBIO OMTHYECKOTO (CBETOBOr0) MUKpockona? Kak BHIOpaTh Mojie3HOE YBEIMUYCHHE MHK-

pocxona? KakoBa ocHOBHast 0COOEHHOCTh MMPUTOTOBJICHUA 00BeKTa AJI1 MUKPOCKOIIMYECKOTO




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

HHUIO ITIOCTABJICHHBIX 3aJa4,

— mnpuodOpeTraTh 3HaHHS B 00JIaCTH MaTepua-
JIOBEJICHHUS;

— IPUMEHATh MaTepPUAJIOBEIUYECKUE 3HAHUS B
npo(eCCUOHATIBHON EATEIbHOCTH; MCII0JIb30-
BaTh UX Ha MEKXIUCLUIUIMHAPHOM YPOBHE

UCCIIeI0BaHUs?

2. OOBsACHUTH, 3a4eM HEOOXOAMMO HCCIENOBaTh MaKpOoCTpyKTypy? Kakumu mMeronamu 310
MOJKHO cz1e1aTh? UTO MOXKET CIIy’KUTh 00bEKTOM MakpoaHayn3a?

3. KakuMm MeTooM MOXHO YCTaHOBUTBH THI KPUCTAJUIMYECKON PELIETKM MeTajlla M ee Ia-
pametpbl? Kakue THIBI pemeTok BeTpevyaroTes y MetamioB? [loueMy OHHM Ha3bIBarOTCS ILJIOT-
HOYIaKOBaHHBIMU?

4.  llpuBenute npuMep BIMSHUS THUIIA CBSI3U (TUIA KPUCTAJNIMYECKON PEIIETKH) Ha CBOMCTBA
MaTepuaa.

5. Iloyemy cBOMCTBa KpUCTAINIMYECKOTO MaTepuaa, U3MEPEHHbIE B Pa3HbIX HAIIPaBJICHUSX,
MOTyT oTIM4aTbesa? B kakux mMatepuanax 3To siBJ€HUE HE HaOI0AaeTcs U noyemy?

6. Ilouemy mpu XOJMOIHOW IIACTUYECKOH AedopManuu (IITAMIIOBKE WM BBITSDKKE) MOTYT
o0OpazoBarbcs GECTOHBI 110 KPOMKE (Kparo) u3aenus?

7. OOBACHUTDH, YEM PA3IUYAIOTCS 0-KEJIE30, Y-KEIe30 U d-)Kene30?

8. Kak npoBondat ucnsiTanue Ha yaapHyo BsizkocTh? KakoBa ero nens?

IIpuMepHBbIe MPaKTHYeCKHE 3aJaHus 1JId dK3aMeHa (5 cemecTp):

1. PacmmgpoBaTh Mapku cTanu, yka3aB CoJiepyKaHHe yIiIepoja, BUA U COAEp KaHUE JIeTU-
pyromux 3JIEMCHTOB, KAY€CTBO, HA3HAYCHUE U ITPUMCPHBIC CBOMCTBA.

2. PacmmgpoBath Mapky ceporo (JIUTEHHOro, BBICOKOIPOYHOT0, KOBKOI0) YyTr'yHa, yKa3aB
€ro CTPYKTYPY U YCIIOBHUS MMOJTYYEHUS

3. Ha3zoBuTte KpuTHUECKHE TOUKH CTAIM U UX 00o3HaueHue. Kak onun onpenenstoresa? Yka-
3aTh UX MoJIokeHue Ha auarpamme Fe-C.

4. Kakoil aycTeHUT M Mo4eMy Ha3bIBAIOT MEPEOXJIaAXACHHbIM? Kak onpenenuTs CTENEHb
€ro MepeoxIaxaCHUs?

S. IloueMy B 3aKajI€HHOMN CTaJIM BCETJIA IPUCYTCTBYET OCTATOUHBIM ayCTEHUT?

Bnanets

— mnpodeccHOHaNbHBIM SI3bIKOM B 00JacTH
MaTepUajIOBEICHUS;

— TPAaKTHYECKMMH HaBbIKAMHU HCIOJIb30Ba-
HUSl OCHOBHBIX METOJIOB HCCIJIEJJOBaHMS B 00-

IIpuMepHbIe MpPaKTHYeCKHeE 3aJaHNUS JJI51 IK3aMEHAa 10 PelleHuI0 32/1a4 U3 npogeccuo-
HaJIbHOI o0s1acTH (4 cemecTp)

1. Kak nmpoBectn Mmakpoananus? KakoBsl ero 1emnu, METob1?

2. Kakum MeTosoM MOXHO HCCIIEIOBAaTh paclpesesieHue cepbl B CIUTKE (OTIMBKE, 3aro-
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JaCTU MaTepUaIOBEICHUS;

— BO3MOYKHOCTHIO MEXIUCLHUIIMHAPHOTO
IIPUMEHEHUS MaTepUAIOBEICHHUS;

— HaBBIKAMM OLICHKHM TEXHOJOTHMYECKUX H
CIIy’)K€OHBIX KaueCTB MAaTEPHAJIOB ITyTEM KOM-
IJIEKCHOI'O aHajiu3a UX CTPYKTYpPbl U CBOMCTB,
a TaKKe pe3yabTaToOB (PU3UKO-XUMHUYECKHX,
KOPPO3UOHHBIX U IPYTUX UCIBITAHUM

TOBKE)?

3. Kak mpoBectu rirybokoe TpaBiieHue ctajibHOro oopasua. Kakossl ero nenu?

4. KakuM MeTo0M MOXHO BBISIBUT HOpPBI, TPEIIMHBI, PAKOBHHBI, KPYITHbIE HEMETaLTn4e-
CKHUE BKJIIOUEHMSI B OTIIMBKE (CIUTKE, OTJIMBKE, IOKOBKE, IpoKate)?

o. [Tpu MakpoaHav3€e CIUTKA BbISBJIECH JIMKBALIMOHHBIA KBaApaT (MOAycaao4yHasl JIMKBaLKs,
oceBasi IOPUCTOCTh, CKBOPEUHUK, KAMHEBUIAHBIN U3JI0M, (hJIOKeHBI, HM(EPHBIH U3J10M, pacciio-
erne). OOBSICHUTH TPUUYMHBI TIOSBIICHUS STOTO Je(EeKTa U BOZMOKHBIE CIIOCOOBI €T0 UCIpaBJIe-
HUs (MIPEAOTBPAIIEHNUS).

6. Kak oTiauuuTh ycTanoCTHBIM U3JI0M OT MPOYMX BUIOB H3i10Ma? KakoBbl MPUYMHBI MPO-
SIBJICHHSI TAKOT'O HU3JI0Ma?

IIpuMepHbIe NpaKTHYeECKHe 3aJaHNs 1JIsl IK3aMeHa 110 PellleHUI0 3a1a4 13 npodeccuo-
HaJbLHOMH 00J1acTH (5 cemecTp)

1. OOBsACHUTD, KaK BBIOpATh COJAEp)KaHUE YIJepojia B CTAIM JUIl U3TOTOBJIEHUS JETalu
MaIINH, KOHCTPYKLIUU UM COOPYKEHUS.

2. OOBsACHUTD, KaKk BBIOPATh CO/AEpIKAHUE YIiIepoJa B CTaU JUIsl H3TOTOBIICHUS PEXYILETO
(ITaMIOBOro) MHCTPYMEHTA.

3. Kak mo cTpykTypHOMY NpPHU3HAKY MOXHO ONpEAETUTh cTanb (Oenblii 4yryH, cepblil uy-
T'YH, TIOJIOBUHYATBIA YYT'YH, JK€JI€30 TEXHUYECKONH YHCTOTHI)?

4. OOBACHUTD, MOXKHO JI UCIOJIb30BaTh OEJIbIM YyT'yH B KaueCTBE KOHCTPYKIIMOHHOTO Ma-
Tepuana.

S. OOBACHUTH IPEUMYLIECTBA CEPOTO YYT'YHA 110 CPABHEHUIO CO CTAJIBIO.

6. OOBSICHUTD, MOYKHO JIM UCIIOJIB30BaTh O€Jblil UyTyH B Ka4eCTBE KOHCTPYKIIMOHHOTO Ma-
Tepuaua’?

IIITK-1 O0cayxuBaTh arperartbl, y3/Jbl # MEXaHU3MbI, YCTAHOBJICHHbIC B 30HE HU/KHEI0 CTPOEHHS arJIOMepPallHOHHON MallIMHbI

3HaTh

— arperaThl, y3Jbl U MEXaHU3MbI, YCTAHOB-
JICHHBIE B 30HE HUKHErO0 CTPOCHMS arjiomepa-
[IUOHHOUW MAaIIWHBI

Ilepedyenb TeopeTHYECKHX BONPOCOB K IK3aMeHy (4 cemecTp):

1. Mexanusm kpuctaimmzanuu. [TapaMeTpsl KpUCTAIIIU3ALNH.

2. ['omorenHoe (caMoNpou3BOJIbHOE) 00pa3oBaHUE IEHTPOB KpHcTau3anuu. Kpurtuue-
CKHMU 3apO/JIbIII.
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3. ['ereporeHHoe (HecaMOMPOM3BOIBHOE) 00pa3oBaHUE IEHTPOB KpUCTAILIM3AIUU. Moau-
(bunmpoBaHue.

4, JlennpuTHas KpUCTAIA3AIIHS.

5. Kpucraimudeckre 30HbI CIIUTKA. Y cajIka.

6. Bunbl nukBamun.

7. Buaer nedopmarinu. MexaHu3M IIaCTHYSCKOM JehopMaliiu.

Ilepeyenb TeopeTHYECKMX BONMPOCOB K 3K3aMeHYy (5 cemecTp):

1. N3oTepmuueckuii pacnaj MNEPEOXJaXICHHOro aycteHuta. M3orepmuueckue aua-
rpaMMBbl pacnaja NepeoxJakJ€HHOTO ayCTEHUTA.

2. [IpeBparnieHusi mpu HENPEPHIBHOM OXJIAXKICHUU CTadu. TepPMOKHHETUYECKUE M-
rpaMMBbl pacnaja NepeoxJakJ€HHOTO ayCTEHUTA.

3. BnusiHue nerupyronmx 3J€MEHTOB Ha YCTOMYMBOCTh M KHMHETHUKY pacmapa mnepe-
OXJIQXIEHHOTO ayCTEHUTA.

4. [IpeBpamenuss npu HarpeBe (Ipu OTIYycCKe) 3akajieHHOW cranu. Knaccuduxarms,
MapKUpOBKa U MPUMEHEHUE KOHCTPYKIIMOHHBIX JIETHPOBAHHBIX CTalel (CTpouTenbHas, MaIllu-
HOCTPOUTENbHAS I XOJOAHOM IITAMIIOBKH, YJydlllaeéMmasi, PeCCOPHO-TIPYKUHHAs, MIAPUKO-
TTOAIIMITHUKOBAsI, cTanu s 3akainku TBY, cramm mst XTO).

YMmeTs

— OOcnyXuBaTh arperaTsl, y3jibl U MEXaHU3-
MBI, YCTAaHOBJICHHBIE B 30HE HUXKHETO CTpOe-
HUS arJIoMepaliMoHHON MallHHbI

IIpumepHble NpakTHYECKHUe 3aIaHUS VIS IK3aMeHa (4 cemecTp):

1. TloueMy npu XoJOJHOH MIacCTHYECKOH AedopMaliuy BO3pacTaroT IPOYHOCTHBIE XapaKTe-
puctuku? Kak 310 siBieHne Ha3bIBaeTcsA? B Kakux ciydasix 3To SBJIEHUE HEXeNaTeabHO?

2. Yro 03Ha4alT TEPMHUHBI JePOPMALMOHHOE YIPOUYHEHHE, 3epHOIPAaHUYHOE YIIPOUYHEHHUE,
JTUCTIIEPCUOHHOE YITPOYHEHHE, TBEPAOPACTBOPHOE YIIPOUHEHHE?

3. Tloscuuth rpaduyecku (U3NYECKUIA CMBICI MOHATHUS «PABHOBECHAs TemIleparypa KpH-
cTayun3anuu (miasieHus)». Kakoe ycinoBue HE0OXOIUMO BBIIOJHUTH, YTOOBI Hayalics MpPoO-
L1ecC KpucTayuin3auuu?

4.  OOBACHUTH, B 4YE€M OTJIMYME KPUBBIX OXJAXKICHHUS KPUCTAIMYECKHMX M aMOpP(HBIX
Tes1? MOXKHO JIM TOTYYUTh aMOP(HBIN MeTaul (METaNTNYecKOe CTEKIO0)?

5. Iloyemy 3epHa 3aKpHCTaJNIM30BABIIETOCS METAIIIMYECKOIO MaTepraa He UMEIOT FeOMeT-
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PHUYECKH MPaBUIbHON (HOpMBI?

6. Kakyro uenb npeciaenyroT Ipu BBEACHUU B paciiaB (KUIKMH MeTam1) Moaudukaropos?
[IpuBecTn npuMeps! AEUCTBUS MOAU(DUKATOPOB.

7. OOBsACHUTbH, B KAKOH OTJIMBKE 3€pHO 3aKPUCTAJUIM30BaBLIErocs MeTaula Oyaer Oosblie:
MIPH PA3IUBKE )KUIKOTO METaJlIa B TIECYaHYIO (JOPMY HIIM B METATHUECKYIO?

8. OOBACHUTH, K YEMY MOJKET NPHUBECTU MEpPErpeB paciuiaBa Mpej Pas3uBKOH ero B
(bopMBbI (M3I10KHUIIB)?

IIpuMepHBbIe NIPaKTHYECKHe 3aJaHu AJI IK3aMeHa (5 cemecTp):

1. Kak MOXHO MCHOJ]b30BaTh Ha MPAKTUKE HM30TEPMHUUYECKHE AMarpaMMbl pacnajaa mepe-
OXJIQXJACHHOTO aycTeHuTa?

2. Kak u3MeHsTCS CBOMCTBA CTAJIM MPU YBEJIWYEHUU CKOPOCTH OXJIAXKICHUS B MEPIUTHOM
untepsasie? OObACHUTD, TOYEMY?

3. BeiOpate Hambonee IUCHIEPCHYIO CTPYKTYPHYIO COCTaBIISIOILYIO, (hPOPMHPYIOLIYIOCS
npu 1 y3nOHHOM pacrajie NepeoxIakJeHHOrO ayCTEHUTA.

4. Yro o011ero v B 4eM OTJIMYMS B CTPYKTYpPaxX MEPIUT, COPOUT U TPOOCTUT?

o. OOBACHUTD, TOUEMY MAPTEHCUT MMEET BBICOKYIO TBEPJOCTh.3au€M CTallb CO CTPYKTY-
PO MapTEeHCHUTAa Hal0 OJBEPraTh OTIYCKY?

Bnanets

JIOB 1 MCXaHHU3MOB, YCTAHOBJICHHBIX B 30HC

HaBrsikamu O6CJ'IY)KI/IBaHI/I$I arperaTros, y3-

HUKHETO CTPOCHUS arHOMepaHHOHHOﬁ Maliun-

HBbI

IIpumepHbIe NpaKkTHYECKHUE 3a/IaHU VIS IK3aMeHAa 0 PellleHIo 3a/1a4 U3 npogeccuo-
HAJbHOH 00J1acTH (4 cemecTp)

1. Kak MOXHO MOBIUATH Ha BEJIMYUHY 3€pHA MpU KpucTau3anuu metamia? Kakue mepbl
MO’KHO MPEII0KHTh JUIsl TOTO, YTOOBI 00€CIEUNTh NOIYYEHNE MEJIKOTO 3epHa MPU KPUCTAIIIH-
k¥:000%0704

2. OOBSACHUTD, B UM pa3IMuUe MEXY XOJIOAHON U ropsyel riacTudeckoi nedopmarus-
mu? [lodemy mpu XOJ0IHOM TUTaCTUYECKON AedhopMariii HabIt0MaeTcsl yIpouyHEeHne MeTaia,
a MpU TopsiYel ATOro HE MPOUCXOAUT?

3. Kak BOCCTaHOBUTH MJIACTHYHOCTH XOJO0JHOAE(OPMHUPOBAHHOIO JUCTa (KanuOpOBaHHOMN
3aroTOBKH, BOJIOUEHOW IpoBOJOKH)?Kak OCyIIECTBUTH OINEpalMi0 PEKPUCTAILIN3ALUOHHOIO
oTxura’?
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4. Kak ompenenuts npeaen ynpyroctu (Ipeaen TEKydecTH, Mpeaesa MPOYHOCTH, OTHOCHU-
TeJNbHOE Y/UIMHEHNE, OTHOCUTEIBHOE CYKEHUE, TBEPAOCTh, YAAPHYIO BA3KOCTh) MaTepuana?

o. Kak ompenenuTs OTHOCHTENBHOE KOIMYECTBO (Da3 (CTPYKTYpPHBIX COCTABIIIONIINX) MPH
3a/IaHHOU TeMITepaType B IBOMHBIX ciiaBax? [loscHUTh rpadudecku.

6. [Tpu xakux ycloBHSX B METAJUIMYECKUX CIUIaBaX MOXKET 00pa3oBaTh TBEPAbIH PacTBOP
3aMeleHus: (TBEpIblil pacTBOpP BHEIPEHHUS, XUMUYECKOE COCAMHEHHE, MEXaHUYeCcKas CMeCh
KoMroHeHTOB)? Kak BBITTISAAAT 0051acTH ATUX (a3 HA AUArpaMMax COCTOSHHS?

7. CxeMaTH4HO M300pa3uTh KPUBYIO OXJQKICHUS M CTPYKTYpY JIO0Oro CIijiaBa ABYXKOM-
ITIOHEHTHOHN CHCTEMBI (C OTCYTCTBUEM PACTBOPUMOCTH, C IOJHON pacTBOPUMOCTbHIO, C OTpaHU-
YEeHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUM) P KOMHATHON TeMIiepaType.

IIpuMepHbIe NpaKTHYeCKHe 3aJaHNUs 1/l IK3aMeHa [0 PelIeHUI0 32/1a4 U3 npodeccuo-
HaJbLHOMH 00J1acTH (5 cemecTp)

1. OOBscHUTD, Kakas (opMa rpaduTa B MEHBIIEH CTENEHH OCIa0NIIeT METAIUIMYECKYIO OC-
HOBY yyryHa? Kak nmoiayuuts Takyto popmy rpaputa B OTIUBKE?

2. Kak momyuuTh OTJIMBKY CO CTPYKTypoil KoBKOro uyryHa? KakoBbl pa3sHOBHIHOCTH
CTPYKTYpbI TAaKOT'O YyI'yHa U €ro cBoicTBa?

3. [Touemy He MPOUCXOAUT YNPOUYHEHMs CTaIM MpU ropsiueil riactudeckoi aedopmaruu
npu 1050°C?

4. [Touemy nedopmanus ceunna (Tt = 327 °C) npu KOMHATHOW TeMmIeparype SBIsSETCs
ropstueil nepopmanneit?

o. [Tpu pexpucTaNIn3allMOHHOM OTXHUI'€ XOJIOAHOKATaHOW JIEHThI U3 ctanu 08k oxjaxe-

Hue B uHTepBaie temmeparyp 680 — 370°C BexyTt ¢ manoi ckopocThio. [louemy 310 HEOOXO-
aumo?

IIIIK-2 BeimoJau

MAallIMH 1 MEXaHU3MOB

SITb OCHOBHBIC 1 BCIIOMOTATEC/JIbHbIC ONIEPAlIMH IO TEXHUIECCKOMY oﬁcnymnBaHmo ar.JmMepaunonnoﬁ MallliHbI, OCHOBHBIX arperatos,

3HaTh

— OCHOBHBIE M BCIIOMOTATEIbHBIE ONEpaIuu
[0 TEXHUYECKOMY OOCIYKHBAaHUIO arjioMepa-
IIMOHHOW MAaIlMHbBI, OCHOBHBIX arperaToB, Ma-

Ilepedyenb TeopeTHYECKHX BONIPOCOB K IK3aMeHy (4 cemecTp):
1. Haxnen npu muiactudeckoit gepopmaruu. Poib nucnokanuii B ynmpouyHeHUH.
2. Pa3pymenue meramios.
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IIWH U MEXAHU3MOB 3. MexaHnueckue CBOMCTBA METAIOB. KOHCTpYKTUBHAS TPOYHOCTb.
4. MexaHuuyeckue XapakTepUCTUKH, ONpeeliieMble MPU UCTIBITAHUH HA PacTsXKEHUE.
5. TBepAOCTh U CLIOCOOBI €€ ONpPEeIeTICHHS.
6. MexaHuyeckue XapakTepUCTUKH, OIpeneiseMble NpU JAUHAMUYECKUX HCIBITAHUAX
(ynapHast BSI3KOCTb, TEMIIEpATypa XJIaTHOIOMKOCTH).
7. OcHOBHbBIE TIOHATHS TEOPUU CIIABOB: KOMIIOHEHT, CIUIaB, cucteMa, ¢a3za. [IpaBuno ¢a3
(mpaBmito ['ub6ca).
IlepedyeHb TeopeTHYECKUX BOMPOCOB K IK3aMeHY (5 cemecTp):
1. OcHoBHbIE OHATHUSA U KJIaccuuKaius TepMudeckoir 00paboTKH.
2. OTxur cranu.
3. 3akaika cTaiu.
4. Otnyck cranu. CrapeHue.
S. XUMHKO-TepMHUYecKas 00paboTKa.
6. Tepmo-mexannueckast 00paboTKa CTaH.
YMmeTh — BrImonaAaTe OCHOBHEIE W Bcnomoratenb- | [IpuMepHbIe MpakTH4YecKue 3aJaHus AJs1 Jk3aMmeHa (4 cemecTp):

HBIC OIICpallUH IO TCXHUYCCKOMY O6CJ'Iy)KI/IBa-
HUIO aFHOMepaHHOHHOﬁ MalInHbI, OCHOBHBIX
arperaTroB, MallluH 1 MEXaHNU3MOB

1. OOBACHUTD, 3aUueM MPOBOJAT ONEPALUIO MOACTYKMBAHUS IPU MOJYYEHUN OTIUBOK?
Kak ee ocymecTBuTh

2. OOBACHUTD, NTPU KaKOH JepopMaliii MOKHO HEOOpPaTUMO U3MEHUTH (popMy, pa3me-
PBI U CBOMCTBA MaTepHala —ynpyroi WIN MIaCTUYECKOU?

3. OOBACHUTH MOHATHE TEOpeTHYecKas MPOYHOCTh KpucTtayiia. Kak oHa u3meHseTcs
IIPY U3MEHEHHH IIJIOTHOCTU JUCIIOKAUI?

4. OOBACHUTH, YTO MPOUCXOAUT MpH (HOPMUPOBAHMM TEKCTYphl B JAePOpPMHUpPOBaH-
HOMMartepuaie?

5. 3auem TpeOyeTcsl BOCCTaHABJIMBATH TUIACTUYHOCTH XOJI0/IHOA€(POPMHUPOBAHHOTO JIU-

cTa (KaMOpOBaHHOM 3arOTOBKHU, BOJIOYEHOH MpoBosiokn)? Kakoit 00paboTKOi 3TO MOXKHO clie-
Jath?

6. OOBSICHUTDH, KAaKOE CBOMCTBO MaTepHalia XapaKTepu3yeT TBepAocTh. Ha yem ocHo-
BBIBAIOTCSI METOJIB U3MEPEHUsI TBEpOCTH? B uem ux otnmune?
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IIpumepHbie NpaKTHYECKHe 3aJaHUA Il IK3aMeHa (5 cemecTp):
1. OOBsicHUTD, B KakKoi cTainu OyAeT BbIIE TBEPIOCTh NMPH 3aKajke: B cramu 45 win
30XI"C?
2. OOBSICHUTD, Y KaKOH cTaiu OyneT OOJbIe MPOKATMBAEMOCTh — YTIIEPOJUCTON HIIH JIe-
TUpOoBaHHOM? 3aueM HEOOXOIUMO 3HATh TPOKATMBAEMOCTh CTaNIN?
3. Kak BbIOpaTh CKOpPOCTb OXJIAQXKIEHUS NpPU 3aKaJKe s MOJIYYEHHs] MapTEHCUTHOMN
CTPYKTYPBI I10 BCEMY CEUEHUIO U3/1enus?
4, Jlns Kakoil cTanu — JO3BTETOUIHOW WJIM 3a3BTEKTOMAHOW— HYKHO IMPUMEHSTh HEMOJI-
Hyto 3akaiky? [loscHuTs, ucnonb3ys auarpammy Fe-C.
o. CpaBHuTe cBOiicTBa cTanu ¢ OEHHUTHON CTPYKTYpOH M MapTEHCUTHOM CTPYKTYpOil, C
OCMHUTHOI U TPOOCTUTHOM CTPYKTYpor. OOBICHUTE pa3Iuyusl.
Braners — Bnagers HaBbIKamMu 10 TexHHYeCKOMY 00- | [IppMepHbIe NpaKTHYeCKHe 3a1aHus /I JK3aMeHa 110 PelleHnIo 3a1a4 u3 npodeccuo-

CIIY’)KUBAHUIO aFHOMepaHHOHHOﬁ MalllMHBI,
OCHOBHBIX arpe€raroB, MalliInH U MEXaHNU3MOB

HAJbHOH 00J1acTH (4 cemecTp)

1. Kak mpoBecTH MHKPOCKOIIMYECKOE HCCIEAOBaHUE METAILTMUECKoro marepuaia?yro
MO>KHO BBISIBUTH C TIOMOLIBIO TAKOTO MCCIIET0BAHUSA?
2. CxemMaTH4HO M300pa3uTh CTPYKTYPY JIHOOOTO CIUIaBa JBYXKOMIIOHEHTHON CHCTEMBI NPU

KOMHATHOW TeMIIepaType, pacCUYUTaB OTHOCHUTEIIBHOE KOJUYECTBO CTPYKTYPHBIX COCTaBJISIO-
IIHX.

3. [Tpr MUKPOCKOMTMYECKOM HCCIIEIOBaHUU B CIIJIaBe HaOmonalTcs 3epHa deppura u He-
00JIBIIIOE KOIMYECTBO IleMeHTHTa. Kak HaspiBaeTcsa Takoi ciutaB? KaxkoBEI ero cBOMCTBA U 00-
JIACTU IPUMEHEHUs?

4, [Tpy MEUKPOCKOTTMYECKOM HCCIIEOBAaHUH B CIUIaBE HAOMIOAAIOTCS 3epHaA deppuTa U mep-
nut. Kak Ha3piBaeTcs Takoi cmiaB? KakoBBI €ro CBOMCTBA M KaK OHHU 3aBHCAT OT KOJHUYECTBA
nepiauTa? KakoBbl 0051aCTH IPUMEHEHUS 3TUX TJIaBOB?

S. [Tpr MUKPOCKOMMMYECKOM HCCIIEIOBAaHUM B CIUIaBe HaOmiojaroTcs nepiaut. Kak HasbiBa-
eTcs Takoii crutaB? KakoBbl pa3HOBHIHOCTH TaKOH CTPYKTYPHI M pa3IMUYHs B UX CBOHCTBAX ?
6. [Tpy MUKPOCKONHMYECKOM HCCIEIOBAaHUU B CIUIaBE HAOJIIOJAIOTCS MEPIUT U CeTKa lie-

MEHTHUTa no rpanuiam 3epeH. Kak HaspiBaercst Takoi criaB? KakoBsl ero cBoiicTBa U obsactu

26




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

MIPUMEHEHHUS?
7. ITpr MUKpOCKONIMYECKOM MCCIIEJOBAHUU B CIUIaBe HaOmromaercs nenedypur. Kak Hasbl-
BaeTcs Takoi crutaB? KakoBwl ero cBoiicTBa M 00JaCTH IPUMEHEHUSA?

IIpumepHbIe NpaKTHYECKHUE 3a/IaHUS VI IK3aMeHA 10 pPellleHHI0 32/1a4 U3 npogeccuo-
HaJIbHOI o0sacTu (5 cemecTp)

1. Kak onpenesistoT CKIOHHOCTb CTalIM K pOCTY 3€pHa IpH Harpese?

2. HazHauuTh pexXuM MOJHOTO OTXKUTIa Ui CTAJIA MapKu 45.

3. HazHauuth pexxum HOpMaau3aluu JJs CTalld Mapku 45.

4. BeiOpate TepMudeckyro oOpabOTKy JUIsl MCIIPAaBIEHUS BUAMAHIITETTOBOM CTPYKTYpHI B
CTAJIbHOM OTJIMBKE.

5. BeiOpate TepMuyeckyro o0pabOTKy Uil UCIIPABICHUS KPYITHO3EPHUCTOM CTPYKTYpHI TO-
psAYEKATaHOW CTaJIH.

6. BeiOpath 3akanodnyo cpeny, 0OecrneurnBaronyt0 HanOobIIyI0 TPOKAIMBAEMOCTh yTiie-

pPOIMCTOMN CTAJIH.

IIITK-4 [ToaroraBuBaTh 100aBOYHbIEe MATEPHAJIBI 1151 BHENIEYHOH 00pad0TKHU cTAIHN

3HaTh

— Jlo6aBouyHble MaTepuaibl JUIsi BHEMEYHOM
00paboTKu cTaIN

Ilepeuenb TeopeTHYECKUX BONMPOCOB K IK3aMeHy (4 ceMecTp):

1. Tumns! TBepABIX (a3 B METAIIMUECKUX CUCTEMAX.

2. [IpaBumno peruara (paBUIO OTPE3KOB).

3. OCHOBHBIE THIIBI IBOMHBIX Auarpamm. @OpMHUpPOBaHUE CTPYKTYpPHI ABOHHBIX CILIABOB.

4. OBTeKkTHYECKoe mpeBpalleHue. [lepuTexkTuueckoe mMpeBpalieHre. DBTEKTOMIHOE IIpe-
BpalllCHHUE.

o. XapakTepHucTUKa ¥ BH/I IOJTHOH (hazoBoii auarpammbiFe — C.

6. XapakTepucTUKa KOMIIOHEHTOB U (a3 cucrtembiFe — C.

1. [MpeBpaiieHust ¥ GOPMUPOBAHUE CTPYKTYPBI B CTATSIX (OENBIX YyTyHAX, CEPhIX UyTyHaX)

B PAaBHOBCCHOM COCTOSITHUU

IlepeueHb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (5 cemecTp):
1. CrmutaBel Ha OCHOBE MeiH (OpPOH3BI, TATYHH).
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CtpyKTypHBII

JJIEMEHT [Tnanupyemble pe3ynbTaTbl 00ydeHUs OueHoYHBIE CpENCTBA
KOMIIETEHIIUH
2 CrnaBbl Ha OCHOBE AJIFOMUHUS.
3 CruiaBbl Ha OCHOBE TUTaHA. baOOUTHI.
4. [Topo1koBble, KOMIIO3HULIMOHHBIE, aMOP(HBIE MaTepHATIbL.
5 CBoliCTBa U IPMMEHEHUE OCHOBHBIX IPYII HEMETAUNINYECKHX MAaTEpUAJIOB.
Ymerp — TloaroraBnuBarh A00aBouHbIe MaTepuaisl | [I[puMepHbIe NpaKTHYeCKHe 3aJaHu 1JIsl DK3aMeHa (4 cemecTp):

JUISL BHETICYHOM 00paboTKH cTain

1. C Kaxoi LeNbIo MPOBOJAT YCTAJIOCTHBIE UCIIBITAHUA?
2. Ha npumepe 1BYyXKOMIOHEHTHOH CHCTEMBI IIOKa3aTh, KaKyl0 HH()pOPMAITUIO MOXKHO
MOJIyYHTb, TIOJIb3YSCh IPABUIIOM pblyara (IIpaBUIOM OTPE3KOB).
3. CxemMaTu4HO M300pa3UTh AMArpaMMy JBOHHOW CHCTEMBI C OTCYTCTBHEM pPAcTBOPH-

MOCTH (C TOJTHOW PaCTBOPUMOCTBIO, C OTPAHMYEHHON PACTBOPUMOCTHIO) KOMIIOHEHTOB B TBEp-
JIOM COCTOSIHHH, JaTh XapaKTEPUCTUKY TOYCK, JIMHUHA JUArpaMMebl, (a3 u 0e3BapuaHTHBIX Ipe-
BpAIlICHUN CUCTEMBI.

4. Paccuntarh OTHOCHTEIBHOE KOJIHYECTBO CTPYKTYPHBIX COCTABJISIONIMX CIUIaBa MPHU
KOMHATHOM TeMIiepaType U CXeMaTHMYHO M300pa3uTh CTPYKTYPY CIlJlaBa JBONHOW CHCTEMBI C
OTCYTCTBHEM PACTBOPUMOCTH (C IMOJTHOM pacTBOPUMOCTHIO, C OTPAHUYCHHOM PACTBOPUMOCTHIO)
KOMITOHEHTOB B TBEPJIOM COCTOSIHUH.

5. Onumurte obpazoBaHue jneneOyputa. B kakux craBax OoH oOpasyercs, KaKOBBI
ycnoBus ero oopazoBanus? Kakoit nene0ypuT Ha3bIBAIOT MpeBpameHHbM? CxeMaTuuHO U300-
pasuTh CTPYKTYpPY JeaedypuTa mpru KOMHATHOU TeMIIepaType.

6. Onummre obpazoBanue nepauta. KakoBbl ycaoBus 00pa30BaHUs U XapaKTEPUCTHKU
3TON cTPYKTYpbl? CXeMaTU4YHO M300pa3uTh CTPYKTYPY MEpJINTa TP KOMHATHON TeMIepaType.
KaxoBbl pa3HOBUIHOCTH 3TOW CTPYKTYpHI?

7. N3o0pa3uth nuarpaMmy COCTOSTHUS Kene30 — KapOuI xKenesa, yka3zaTh (a3bl BO BCexX
o0JyacTsax auarpaMMbl, pacCMOTpPETh TpeBpalleHus B cruiaBe, coxaepxkamem 0,01 (0,2; 0,45;
0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB Ha3biBaeTcsa? PaccunTaTh OTHOCHTEIBLHOE KOTHYE-
CTBO CTPYKTYPHBIX COCTABJISIONIMX B 3TOM CIUIaBE U CXEMATUYHO M300pa3UTh €ro CTPYKTYpYy
NPy KOMHATHOW TeMIepaType.

8. OOBSACHUTD, YEM JHUarpaMMa Keje30 — rpaduT OTIIMYaeTcs OT JUarpamMmbl JKeJne30 —
1eMeHTUT. M300pa3uth cXeMaTHYHO CTPYKTYPHI CEPBIX UYTYHOB C Pa3HOl METaJNIMYEeCKON Oc-
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

HOBOW ((hepputHOi, (peppUTHO-TIEPIAUTHON, MEPIUTHON) U ¢ pa3HOW (Gopmol TpadUTOBBIX
BKIIFOYCHUH (TUIACTHMHYATOM, mapoBuaHOW). OOBSICHUTH, KaK MPOUCXOAUT IpoIiece rpaduTH3a-
UK ¥ OPMUPOBAHUS CTPYKTYPHI B ITUX CIIIaBaX.

IIpuMepHBbIe NIPaKTHYECKHeE 3aJaHu JJI IK3amMeHa (5 cemecTp):

1. [Touemy npu OTIycKe 3aKaJ€HHOM CTalu BBHIOMPAIOT pa3iMyHbIE TEMIIEpaTypbl Harpe-
Ba?

2. Kakas cranp nocne ynydmeHust OyeT UMeTh 00jiee BHICOKYIO TBEPJOCTh: CTalb 45 Wi
ctanb30XI'C, ecnu OTIYCK MPOBOAUIIN TIPH OJTHOM U TOH ke Temrneparype?

3. [Touemy pexymuii HHCTPYMEHT U3 YIJIEPOAMCTON CTalu MOABEPTaloT HU3KOMY OTITYC-
ka. Kakast OyzieT cTpykTypa u CBOMCTBA TAKOTO HHCTpYMEHTa?

4. B 4yem ocHOBHast 0COOEHHOCTH M MPEUMYIECTBA TEPMOMEXAHUYECKOH 00paboTKH cTa-
am’?

S. C KaKoM LeJbI0 HACHIIAIOT NOBEPXHOCTh HU3KOYIIIEPOAUCTON CTAJIN YIIIEPOIOM?

Bnanets

HaBpikaMu moOATOTOBKH I[O68.BO‘IHLIX Ma-

TEPHUAJIOB JIJIsl BHETIEUHON 00pabOTKH cTaiu

IIpuMepHbie NpaKkTHYECKHe 3aaHNUS /ISl IK3aMeHa 10 pellleHUI0 3a/1a4 U3 npogeccuo-
HAJbHOH 00J1acTH (4 cemecTp)

1. Kak oTiiuuTh BA3KOE pa3pylIeHUEe OT XPYITKOTO?

2. [Ipy MUKpPOCKOTIMYECKOM HCCIECOBAaHUHM B CIUIaBe HaOMIOAar0TCs 3epHa (eppura u
BKJIIFOUCHUA Fpa(i)I/ITa. Kaxk HasrsiBaercs Takue cruiaBbl? KakoBEI Pa3HOBHUIHOCTH CIIJIaBOB C Ta-
KHUMH CTPYKTYPHBIMH COCTaBIISIFOIIIMMHU, KAKOBBI Pa3JINYMs B UX CBOMCTBax?

3. [Ipyu MHKPOCKOTIMYECKOM HCCIIEAOBAaHUM B CIJIaBe HAOMIOMal0TCs 3epHa deppuTta, mep-
TUT U BKIOUeHus rpadura. Kak Ha3piBaeTcs Takue criaBbl? KakoBbl pa3HOBUAHOCTH CILIABOB
C TAKUMHM CTPYKTYPHBIMHU COCTABJISIOIIMMH, KAKOBBI Pa3JIMUMs B X CBOMCTBAX?

4. [Tpr MHKPOCKONUYECKOM HCCIICIOBAHUH B CIJIaBE HAOIIOAIOTCS MEPIIUT U BKIIOUYCHHS
rpadura. Kak Ha3zpiBaeTcs Takue criaBbl? KakoBbl pa3HOBHIHOCTH CIUIABOB C TAKUMHU CTPYK-
TYPHBIMH COCTaBIISIIOIIIMMU, KAKOBBI pa3TUYHsI B UX CBOMCTBAX?

5. Kak mnenTudunmupoBats B CTadu BUAMAHIITETTOBYIO CTPYKTYpY? Ilpn Kakux ycroBusx
OHa MOKET 00pa30BaThCs M KaK 3TO MOBIHUSET HA CBOMCTBA CTAH?
6. [Ipn Kakmx yCIOBHUSX B CTald MOXKET 0Opa3oBaThcs mepechimeHdbiii hepput? Kak on
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

MOBJIMSIET HA CBOMCTBA cTayd. Kak mpenoTBpatuth ero oopasoBanwue?

IIpuMepHbIe NpaKTHYECKHE 3aJaHNS /151 IK3aMEHa 10 PelleHuIo 3a/1a4 U3 npodeccuo-
HaJIbHOI 00s1acTH (5 cemecTp)

1. Br10paTh 3aKkanouHyro cpeay AJs 3aKajlKU JETMPOBAHHOM YIIIEpOJUCTON CTaJIH.

2. BeiOpate pexxuMm oTIycka 3aKajJeHHOH cTajau, 00ecreunBaroIMi COXpaHEHHUE BBICOKOMN
TBEP/IOCTH.

3. BeiOpate pexuM oOTIycKa 3aKaJeHHOM cTaid, 00eCHEeuMBAIOUIMNA BBICOKHE YIpYyTHe
CBOMCTBA

4. BeiOpate pexuMm OTIycKka 3aKajleHHOW cTanM, 00ecreyuBaroIluil COYETaHHWE BBICOKOM

IIPOYHOCTH, TBEPAOCTH, IUIACTUYHOCTH U YAAPHOU BA3KOCTH.

o. Cranb 45 Obula IOJBEPTHYTA HArpeBY MOJ 3akaiky 1m0 temmeparypsl 740 u 840°C. Ka-
KOH peXUM HarpeBa BbIOpaH MPaBUIIBHO U TOYeMYy?

6. Cranp Y10 6bu1a moABEprHyTa HArpeBY MO 3aKaiky g0 temmeparypsl 740 u 900°C. Ka-
KOW pEeKUM HarpeBa BbIOpaH MPaBUIHHO U MOYeMY?
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0) Ilopsinoxk mpoBeneHHs] MPOMEKYTOYHOW aTTeCTANMM, NMOKA3aTeJM W KPUTEPUH
OLlCHUBAHMWSL:

[TpomexyTouHasi arTecTalys Mo AUCUUIUIMHE «MaTepuaaoBeeHUE» BKIIOYAeT TEOPETU-
YeCKHE BOIPOCHI, MIO3BOJIAIONINE OIICHUTh YPOBEHb YCBOCHHs 00OyUYalOMIMMUCS 3HAHUN, U TPaK-
TUYECKUE 3aJIlaHusl, BBIABJISIONINE CTeNeHb C(HOPMUPOBAHHOCTH YMEHUH M BIAJCHUNU M MPOBO-
ouTes B popMe SK3aMeHa.

DK3aMeH 10 JaHHOW JUCHMILIMHE MPOBOJUTCS B YCTHOH (opMme MO SK3aMEHAIIMOHHBIM
Ouieram, KaXXJblil U3 KOTOPBIX BKIIIOUAET 2 TEOPETUUECKUX BOIPOCA U OJHO IPAKTHYECKOE 3a-
JaHue.

Iloka3aTesu U KpUTEPUH OLlEHMBAHUSA IK3aMEHA:

— Ha OLICHKY «OTJMYHO» — 00yYaroluiics JeMOHCTPUPYET BBICOKUN ypOBEHb C(HOpMHPO-
BAaHHOCTH KOMIIETEHIIHI, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IIyOOKOe 3HaHHe y4yeOHOro mare-
puaiia, cBOOOJIHO BBIMIOJIHAET MPAKTUUYECKHUE 3a/laHus, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHHU-
AMHU, IPUMCHACT UX B CUTyallUsaX MOBBIIIIEHHOM CI0KHOCTH.

— Ha OIICHKY «XOPOLI0» — 00yYaroluiics IeMOHCTPUPYET CPEeIHUN ypOBEHb CHOPMHUPO-
BAaHHOCTH KOMHCTCHHI/IﬁI OCHOBHBIC 3HaHHA, YMCHHA OCBOCHBLI, HO JOITYCKAKOTCSA HC3HAUUTCIIb-
HbI€ OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPU aHATUTUYECKUX OIEpalusX, MepeHoce 3HaHUuN U
YMGHI/If/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluH.

— Ha OIICHKY «Y/IO0BJIETBOPHUTEJBHO» — OOYUYAIOIIUICS JEMOHCTPUPYET MOPOTOBBIN ypo-
BEHb C(POPMHPOBAHHOCTH KOMIIETECHIIMK: B XOJ€ KOHTPOJIBHBIX MEPOIPHITHN IOMYCKaIOTCS
OIIMOKH, MPOSIBISETCA OTCYTCTBUE OTICNIbHBIX 3HAHUM, YMEHHM, HaBBIKOB, O0yYaroUHiics uc-
MBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUS IIPU OINICPUPOBAHUN 3HAHUAMHA U YMCHUSAMU IPH UX IIC-
peHOCce Ha HOBBIE CUTYAIIUH.

— Ha OIICHKY «HeY/0BJeTBOPUTEIbHO» — 00yJalOUINiics JeMOHCTPUPYET 3HAHU HE 0O-
nee 20% TeopeTUYecKOoro MaTtepuana, JOMYCKaeT CYIIECTBEHHbIE OLUTMOKU, HE MOXKET MOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA IIPOCTHIX 3a1a4.



8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecneyeHue TUCIUIINHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa

1.  MarepuanoBenenue [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue mis By3oB / JI. B. Ta-
pacenko, C. A. [TaxomoBa, M. B. YHuukosa, C. A. I'epacumos; nox pexn. JI. B. Tapacenko. — M.:
HUILI Undpa-M, 2012. — 475 c.: 60x90 1/16. — Pexxum gocTy-
na:http://new.znanium.com/bookread?2.php?book=257400. — 3ar. ¢ skpana. — ISBN 978-5-16-
004868-0.

2.  JHassinosa, U. C. MarepuanioBefenne [ DNEKTPOHHBIN pecypc]: yaeOHoe mocodue /
HassimoBa U. C., Makcuna E. JI. - 2-e u3n. — M.: U1 PUOP, HUL] UH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum noctyna: http://new.znanium.com/bookread2.php?book=536942. — 3ari. ¢
skpana. — ISBN 978-5-369-01222-2.

0) JonmosiHuTEIbHAS JIUTEPATypa

1.  UYepemaxun, A. A. MarepuanoBeneHue [ DIeKTpOHHBIN pecypce]: yueObnuk / Uepena-
xuH A. A., CmoaskuH A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pe-
*uM jgocrtyna: http://new.znanium.com/bookread2.php?book=944309. — 3ar. ¢ 3kpaHa.

2.  MarepuanoBeaeHe U TEXHOJIOTHS MaTepralioB [ DIeKTPOHHBIN pecypc]: yueOHoe mo-
cobue / mox pen. A. W. Bateimea u A. A. Cmonbskuaa. — M.: UTHOPA-M, 2018. — 288 c. — Pe-
*uM jpoctyna: http://new.znanium.com/bookread2.php?book=946206. — 3ar. ¢ ’kpaHa.

B) MeToanueckue ykazaHusi

1. Ememommun A.H., Konuesa H.B., Ilerpouenko E.B. M3yuenue npuHuunoB paboTsl 1
yCTpoiicTBa MeTamiorpaduyeckoro MUKpockomna. Meroauueckue yka3zaHusi K 1a00paTopHOi pa-
6ore. — Maruurtoropck: 'OV BITO «MI'TVY», 2009. -9 c.

2.  Komuesa H.B., YUykun B.B., E¢umona }0.10. N3yuenne MakpoCcTpyKTyphl JJUTOTO Me-
Tala ¥ JCHAPUTHOW KpHCTaUIM3amud. MeToaudeckne yka3aHusi K JlabopatopHoi pabore. —
Marnutoropck: U3n-so Maraurtoropck.roc. Texs. yu-ta um. I'.11. Hocosa, 2011. -7 c.

3.  Kommera H.B., Ememomna A.H., [Tetpouenko E.B., Epumona HO.1O. XKenezoyriepo-
JUCThIE CIUIaBbl. MeTonndeckue yka3aHus K JIabopatopHbIM paboram. — Maruutoropck: ['OY
BIIO «MI'TVY», 2010. —42 c.

4.  Ewmemomun A.H., Konesa H.B., Ilerpouenko E.B., Kopuunos B.JI. MakpocTpykTy-
pa cTajnu ¥ METOJbI €€ OLICHKU. MeToandecKue yKazaHus K jJjabopaTopHoil pabote. — Marauro-
ropck: M3n-Bo Marnutoropck.roc. TexH. yH-1a uMm. I'.1. Hocosa, 2014. — 17 c.

5.  Ewmemomun A.H., Iletpouenko E.B. MukpocTpykTypa 1erupoBaHHbIX cTajeil U 4yry-
HOB. Meronnyeckue yka3zaHus K jabopatopHoii pabore.— Maruutoropck: MI'TY, 2007. -9 c.

6. Ewmemomun A.H., [letpouenko E.B, CerukoB A.B. UccnenoBanue BIUSHUS XOJIOTHOM
TUTACTHYECKON JiehopMalii ¥ MOCIEIYIOUIEr0 HarpeBa Ha MUKPOCTPYKTYPY M TBEPJOCTh HU3KO-
YIIEepoIMCTON cTanu. Mertoaudyeckue ykazanus K jgabopaTopHoit pabore. — Marautoropcek: M3a-
BO Marnutoropck.roc. TexH. yH-ta uM. I'.1. HocoBa, 2015. -8 c.

7.  Monoukosa O.C., Hedpennen C.I1., H{unakuna M.B. Tloctpoenue nuarpammbl cOCTO-
SIHUSI cUCTeMBbI criaBoB Pb — Sh. Meroandeckue ykazanus k maboparopHoit pabore. Maruuro-
ropck: M3n-Bo Marauroropcek.roc. Texs. yu-ta uM. I'.11. Hocoga, 2015. — 8c.

8. Kommesa H.B., Uykun B.B., Edpumona 10.}O. M3yuenne MHUKpPOCTPYKTYpPHI CTalu H
YyryHa B HEPABHOBECHOM COCTOSIHUU. MeTOAn4ecKre yKka3aHus K JJabopaTopHoi paboTe. — Mar-
Hutoropck: MI'TY, 2009. — 15 c.

9. Ememommna A.H., Ilerpouenko E.B., Hedenpe C.I1. U3ydeHne MUKpPOCTPYKTYpHI
[[BETHBIX CIIaBOB. MeToanueckue ykazaHus K JabopaTopHoit pabote. — Marnuroropck: M3a-Bo
MarnuToropck.roc. TexH. yH-ta uM. ['.11. Hocosa, 2013. — 13 c.

10. TIlerpouenko E.B., Hepennen C.I1., MonoukoBa O.C., Ementomun A.H. MukpocTpyk-
Typa MOPOIIKOBBIX M KOMIO3UIIMOHHBIX MaTepHajioB. — Meroanyeckue ykazaHus K jgaboparop-
Hol paborte. Maruutoropck: MI'TY, 2010. -9 c.
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http://new.znanium.com/bookread2.php?book=257400
http://new.znanium.com/bookread2.php?book=536942
http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206

11. TIlerpouenko E.B., [llumaknna M.B. Brnusane Temneparypsl HarpeBa v MOCJIeIyIOIeH
MEPEeKPUCTAITN3AINN HA pa3Mep 3epHa ayCTeHHTa. — MeToAnYecKrue yKa3aHus K J1abopaTopHOi
paborte. Marautoropck: MI'TY, 2003. — 12 c.

12. Tlerpouenko E.B., Hedpenber C.I1., MonoukoBa O.C. CTpyKTypa U CBOWMCTBA yriepo-
JUCTOW CTaju MOCJIe OTXKHUIa U HopMainu3anuu. MeToaudyeckue ykazaHus K JJabopaTopHOi pabo-
te. — Maraurtoropck: MI'TY, 2010. — 12 c.

13. TIlerpouenko E.B., MonoukoBa O.C., Hedbenper C.I1.3akanka yriaepoaucToil u jeru-
poBaHHOU cTanu. Meronudyeckue yka3zaHus K jgaboparopHoil padore. — Marauroropck: MI'TY,
2013.-9c.

14. TIlerpouenko E.B., MomnoukoBa O.C. OTnycK yriaepoaucTo M JIESTUPOBAHHOM CTaJIH.
Meroanueckue yka3zaHus K jaboparopHoit pabote. — Marautoropek: MI'TY, 2013. -9 c.

r) UaTepHer-pecypcebl

Haumenosanue 10 No noroBopa CpoK 1eiCTBUS JIMIIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpodHo
Far Manager CBoOoaHO pactpocTpaHsieMoe | 0eccpoyHO
7Zip CB0001HO pacnpocTpaHsieMoe | 6ecCpoyHO

1. DnexrponHas 6a3a nepuoanueckux u3gaanuii EastViewInformationServices, OOO «MIBUCx»:
https://dlib.eastview.com/

2. HanmonanweHast mHGOpPMAIIMOHHO-aHATTUTHYECKAst cucTeMa — Poccuiickuil MHIEKC HAyYHOTO
nutuposanus (PUHIL). - URL:http://elibrary.ru/project risc.asp.

3. ITouckosas cucrema Axamemust Google (GoogleScholar). - URL:http://scholar.google.ru.

4. Undopmanmonnas cuctema — Equnoe okHO 0CTyIa K HHGOPMAIIMOHHBIM pecypcam. -
URL.:http://window.edu.ru.

5. @enepanbHOE TOCYAAPCTBEHHOE Or0KETHOE yupekaeHue «DenepaabHblil HHCTUTYT TPOMBIIII-

JICHHOW coOCTBeHHOCTHY. — Peskum noctyna: http://wwwl.fips.ru.

DnekTpoHHO-O0MbInoTeunbie cuctembl MI'TY
o DOxnexrporHblii karajor YK Nel (¢ BHelIHelN ceT)

OnexTporubii katagor YK Nel (¢ BHyTpeHHEN CETH)
DeKTpOHHO-0MOIMoTeYHas cucrema «JIaHby
DnekTpoHHO-0MOaMoTeYHas cucrema polpred.com
DIeKTpOHHO-OMOAMOTEYHASI CUCTEMA ZNnanium.com
DeKTPOHHO-01OJMoTeYHas cucrema ibooks.ru

o

O O O O

DeKTpOHHO-0MOanoTeuHas cucrema «fOpait

o DaekTpoHHas 6a3za nmepuoandeckux m3ganuii EastViewlInformationServices, OO0
«MBUC»

o DaekTpoHHO-OMOIHoTeuHas cucteMa «BOOK.ru»

o

o 9HCKTDOHHO-6I/I6HI/IOTC‘-IH8.H cucteMa «KOHCYIBTAHT CTYACHTA
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https://dlib.eastview.com/
http://elibrary.ru/project_risc.asp
http://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
http://magtu.ru:8085/marcweb2/Default.asp
http://192.168.20.6/marcweb2/default.asp
http://e.lanbook.com/
http://polpred.com/
http://znanium.com/
http://ibooks.ru/home.php?routine=bookshelf
https://www.biblio-online.ru/
https://dlib.eastview.com/
https://dlib.eastview.com/
https://www.book.ru/
http://www.studentlibrary.ru/

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!

Tun u Ha3BaHuUE ayau-
TOpUU

OcHarieHue ayIuTOpuu

VYueOHast ayTuTOpHs IS
IPOBECHUS JICKIIMOHHBIX
3aHATHI

MynbTUMEAMITHBIE CPENCTBA XPAaHEHMs], IIEpeladyd U IIPEICTaB-
JIeHUs UHPOpMALUU

VYuebHas ayuTopus 1is
pOBeICHUS Ta00PaTOPHBIX
3aHATUN

OGopyaoBanue Ul NPUTOTOBJICHHS HUTH(GOB (OTPE3HBIE, MUTH-
(boBabHBIE U MOJUPOBAILHBIC KPYTH; 000PYIOBaHUE JIJIsl TPAB-
JICHHS LTU(OB).

VYueOHast aytuTOpHs IS
IpOBEJCHNUS J1Ta0OPaTOPHBIX
3aHATHI

1. MamuHbl yHHUBEpCAJIbHBIE HCHBITATENIbHBIE HAa PacTsKEHUE,
C)KaTue, CKpy4uBaHHE.

2. MepuTenbHbIi HHCTPYMEHT.

3. [IpuGops! 11 U3MepeHUst TBEPAOCTH 110 MeToaaM bpunens u
Poxsemnna.

4. MukpoTBepaoMep.

YueOHast ayTuTOpHs ISt
IPOBEJCHNUS J1TA0OPATOPHBIX
3aHATHI

1. I[leun Tepmuueckue
2. YcTaHOBKa IJ1a3MEHHOM 3aKalKu
3. Ilpubops! [uIst ©U3MEPEHHs TBEPJOCTH 10 MeToxy PokBeia

YuebHas ayuTopus Uis
IpOBEICHUS JTa00PaTOPHBIX
3aHATUN

1. Meramiorpaduueckue mukpockornsl Heopor, METAM 32M
2. KommbroTepHble cucTeMbl anainu3a u3oopaxennit SIAMS-600
u ThixometPro.

3. Mukpockonst MUM-6, MUM-7.

4. Komneknuu MHUKpPO- U MaKpOIUTH(OB yrIIEPOAUCTBIX U JIETH-
POBAHHBIX CTAJIEH U CIUIABOB.

5. Anb00MBI MUKPOCTPYKTYP.

Aynuropust Juisi TpyIIOBBIX
Y UHIUBUYAJIbHBIX KOH-
CyJIBTALIMM, TEKYIEr0 KOH-
TPOJI U IPOMEKYTOUHOM aT-
TECTalUH

Crnenunanu3upoBaHHasi MeOeIb.

[MTepconanbHbie KOMIbioTEpHI ¢ akerom MSOffice, Beixomom B
HNHTepHeT u ¢ JMOCTYymOM B D3JIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYI0 CpeAy YHUBEPCUTETA

AyauTopuu Jyisi caMoCTOsI-
TeIbHOU PabOTHI: KOMIIBIO-
TepHme KJIaCChI, YN TAJIbHBIC
3aJIbl OMOJIMOTEKN

[epconanbhbie KommbioTepsl ¢ makerom MSOffice, BeixoqoM B
WuTepHeT W C JOCTYNOM B 3JICKTPOHHYH) HWH(MOPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA

ITomenienune st XpaHEeHUsT U
npopHIAKTHIECKOT0  00CITy-
JKUBaHHS y4eOHOro 000py10-
BaHUs

CrneunanusupoBanHas Medenb. CTaHOUHBIN Mapk 000pyAOBaHUS
U MHCTPYMEHTHI Ul MPO(PUIAKTHUECKOTO OOCITY>KUBAHHUS U pe-
MOHTa YydeOHoro oOopynoBanus. [lomemienue st XpaHEHHS
y4eOHOro 000pyI0BaHMS
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