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1. JEJHX OCBOEHHAA THCHUATLITHIHLBI

llens ocBoeHHs JHCHHNIMHEL — IpHoOpeTeHHE OOIMIEnpOQEecCHOHATBHEIX  KOMIETEHIHHN.
npenycMoTpenHelx  Tpebopanumsmu PI'OC BO, cBsA3aHHEIX ¢ HAYYHBIMH OCHOBAMH BEIGOpa
MATEpHAlla ¢ YY4ETOM €ero cocTaBa, CTPYKTYDHL, TepMHYecKOH oOpaboTKé M JOCTHUIAIOIIMXCH fIpH
ITOM IKCHIIYaTallMOHHBIX ¥ TEXHOJIOTHIECKHX CBOHCTR, HEOOXOIMMBIX [T MAUIMHOCTPOCHHSL.

Samaun:

HMMETh COBPEMEHHEIC 3HaHUS 00 OCHOBHEIX TDYNNaX HCIONb3YEMBIX MATEPHANIOB, CBOHCTBAX HTHX
rpymn 1 06 oOJIACTH ITPHMCIIeIIHsI;

IPABMJIBHO OLEHMBATH CBOMCTRA TOTO MM HMHOIO MaTepHaIa, AHATH3MPYS YCIOBHA HITOTOBNEINN
H3ICITHS H CPOK €ro SKCILIYATAHH; '

HMETh IPaBHIBLHO C(HOPMHPOBAHHBIE HAYUHBIE IPENCTABICHHS O pPEAIBHBIX BO3MOMKHOCTAXN
YIYYIIEHHS KAKUX-TIHM00 CBOMCTB METAIITIOB HiIH CILIAROB IIyTeM M3MEHEHHS €r0 CTPYKTYPHI;

3HaTh 000 BceX crocobax YIpOYHEHHS METANNOB WIM CIUIABOB, KOTOPBIE MOTYT OGECTEeuuTh
JIOJITOBEYHOCTS U paboTOCIOCOOHOCTD U3JENHH,

2. MECTO JUCITUILIAHBE B CTPYKTYPE OITOIIL

Hucnunnuza «MaTepuatoBecHEE» OTHOCHTCA K 00s3aTeNnbHo#i yacTu 610ka 1 QIO BO.

3. INTAHHPYEMBIE PE3YJIbTATBHI OBYUEHMA ITO JTUCITUTIIINHE

IInasupyeMeie pe3ynbTaThL

0OVUeHHS 10 JHCIMINIMEE,

COOTHCCCHHBIE C I[IIAHHPYCEMLBIMHK

pesynpTaTamMu ocsoeHus OITOIT (koMIeTeHIHIME B HHANKATOPAMHE JOCTHKCIHS KOMIICTEHIIHH )

Dopmupyemeie

HnauupyeMble pe3yJibTaThl 00yYeHHs RO JUCLHILIMHE, B
COOTBETCTBHH ¢ HHAHKATOPOM HOCTHKCHNA KOMIICTCHLIMK

Haumenosauue
(Klzgmggzel;lclgiw Huaukatop AoCTHKEHMS OLEHOHHOTO
xojwnem;: atd) (xcﬁi)?“;l:;:;;cizse Pesynbrarbt 0Oy4eH s 110 AUCHHITHHE cpencrsa
unduxamopa) |
OIIK-1. Criocoben | OIIK-1.1. 3Haer Bo3MOKHBIE | 3HaeT CIIOCOBEI YAPOUHEHUs METANJIOB TecTosnie !
dHaJIU3NPOBATE BapHaHTBl pPEeWCHUA 38139 | yny CTINZROB, KOTOpbIE MOTYT BOIIPOCH,
3ajauu npodeccuonanbHoit 0BeCedHT: NONFOBEYHOCTD " NPaKTHUSCKHC
npoeCCHOHANBHON | NEeATENBEHOCTH, OLEHHBAg MX 3afaHms

ACATCNBHOCTH Ha

JOCTOHMHCTBA M HEJIOCTATKH

paboTocHocOOHOCTE H3eAHA

OCHOBE MmonoxkeHndi, | OITK-1.2. YmeeT | Ymeer 000OIUATE M aHANW3IMPOBATH

3aKOHOB M METOJ0B | AHANHIHPOBATH 3aa4M | HH(OPMALIHIO, AHATM3KPOBATD

B o6nacTH npoeccHoHabHOM (pazoBsle TIpeBpalleHns TIpH

MaTeMaTHKH, JAEATENBHOCTH Ha QOCHQOBE HarpeBaHnn ¥ OXJIDKAEHHH CIIABOE,
€CTECTBEHHbIX H AONMKEHUH,  34KOHOB  H|

TeXHUUECKHX HaYK METOHOB B 06HaCTPI HOHE?»)/HCB .E[I/lal“paMMaMld COCTOAHNA

MaTeMATHKE, eCTECTBEHHBIX i | ACCHPIX cHCTeM, . OMPERENATL

TEXHUUECKHX HAyK MEXAHHYECKHE CBOIHCTEA ApH

CTAaTHYECKUX 51 IHHAMHYECKHX

HCLIBITAHHAX AHASIM3UPOBATE

PESYARTATRl OTHX HCIBITAHHH png
CPABHHTEALHON OLCHKH MATCPHANOB;

BBIABIATL Ha wu(ax THIWYHbIE
CTPYKTYpHBIE COCTABIISIOLIME;
HpPOBCAUTE MmeTtamiorpadyueckuii

AHANH3 [IPOMBILIIEHHBIX cTanedt w
YyTYHOB, LBETHEIX METAJUIOB W
CIUIAROB




OIIK-1.3. Bnapeer teopuii | Brageer cnocoGHOCTEIO — MPHHHMATD j
CHCTEM, CHCTEMHBIM | TexHuuYecKH ODOCHOBAaHHEBIE DEIIEHHA
AHAIH3OM, WX METONaMH H | po BpIGOpY MATEPHAJIOB
HHCTPYMeHTaMK B TpebyeMoM
ofmeme
QOIIK-2. CrniocobeH OIIK-2.1. 3naeT npodHnbHBIE | 3HaeT OCHOBHLIE _ TPYTiIb Tecrtonbie
QJOpM)’.TalOBﬂTI: pa3genst MATEMATHHECKHX, COBPEMEHHBIX MaTepHalos, UX BORPOCHL.
3a/1a49K TCXHHUCCKUX ¥ GCTECTBEHHO- | opojicTBa M 0ONACTH IpuMeHeHus; | 'PAKTHUECKNE
. nipoteccronansHoi HAYHBIX RUCHMIUME | Gunpveckyio CYLIHOCTE  SIBACHM, 3aaHNS
ACATCILHOCTH Ha (Momynet) MPOMCXOFAILMX B  MaTepHanax B
OCHOBE 3HAHHT
HPOBHABHEIX YCOBHX TIPOH3ROACTRA oA,
pASIENOB BO3LEHCTBHEM BHELWHMX (haKTOpOB
MaTeMaTHYECKHX, (uarpepa, OXNaNOGHHA W [Op.), HX
TEXHHYECKHX H BIWAHUA Ha CTPYKTYPY, @ CTRYKTYPHI —
€CTECTBEHHO- Ha CBOHCTBa COBPEMEHHLIX
HayUHBIX METAUIMYECKHX W HEMETATUTHMUSCKHX
AUCTIMIUTHH MarepHanos
(mMonyscit) OIIK-2.2. YmeeT | ¥Ymeer MPaBHIIBHO OUEHHUBATD
opMymiposath afaid | crolicTra MAITHHOCTPOHTE TRHBIX
npogeccHonaNEHOH MaTepHAIOB, AHANHU3HPYS  YCIOBHA
ACATENBHOCTH  HA - OCHOBE | porgropnenns usgenus M CpPOK ero
3HAHMH NPOQUIBHBIX
DKCIIYATALHK
pasfeoB  MaTeMaTHYEeCKHX,
TEXHWYECKHX H eCTeCTBEHHO-
HAYYHELX JHCIHTIHMH
(Mopyneif)
OIIK-2.3. Bnageet meToRaMH | BiageeT  HaBbIKaMH  ONpeneieHus
hopMann30BaHHOTO TREPOOCTH  KOHCTPYKLIHOHHBIX  H
KauECTBEHHOTO ¥ | HHCTpYMEHTaNbHBIX MaTepyuanos,
KOIMACCTBCHHOTO — OTMCAHUT | ha G611 HA CBETOBOM MUKPOCKOTIE
CHCTEM, METOLAMHE
MOCTPOBHHS  AHANUTHYECKUX
MoIymneit B TpebyeMoM '
obnemMe !
4. OBBEM U CTPYKTYPA JTUCITUILIHUHBI
TpynoeMKOCTh THCIIMIUIMHB] COCTABISET 4 3a4eTHBIX eHHAl, 144 yaca.
Temaraueckuii nuay
Ppopma odyueHNs — oUHAN
KoHrakrnaa pabora
ofy4aroLmuxea
€ MEeJArorHaecKHM
5 pabOTHHKOM 5 Dopmbl
N § % RS g TEKYLUEro KOHTPOJIA
a
Ne HauMmeHoBaHHe TeM W/WIN § § E k§ § - E § YCTeBacMOocTH,
m/n pa3eoB/TeM AHCLUILTHHEL z = = ] <5 ElE ‘G popma N
o g £ 2 © |5 8§/ g = npomexyTounoi |
5 ! % T g g2 aATTECTALIMM
T = 2 [ 2% o (no cemecmpa)
g & 2R
e |y
Pazpmen 1. Beeneuue. Kiaccugugais
1 | marepuanos. Kpuctaminueckoe 2 12 3 3
CTPOSHHE METAILIOB.




5 Paspen 2. KputepHu oneHkH 5 2.3 5 10 3
MaTepHaJiOoB.
3 Pasgen 3. Tnacruveckas pedopMans 1 5 3.4 i 2 5
PEKpPHCTAILTH3AIMS METAIJIOB.
4 Paszen 4. 3axoHB! KpHUCTANNHIALMH 9 4 1 9 5
METaILIOB.
5 | Pasnen 5. OcHOBBI TEOPHH CIUIABOB. 2 4-6 5 2 4 Pefitunr-xonTpons 1
6 | Paznea 6. CrinaBel Ha OCHOBE KEAe3a. 2 7-11 10 10 7 Pelitunr-koutpons 2
7 1t Paznen 7. IIeTHble MeTamIbl H CILIABEL 2 1 12-13 | 4 4 4
8 | Pazgen 8. KoMIIO3HUHOHHBIC MaTepHansl | 2 14 2 3
Paznen 9. HaHoCTpyKTypHBIE
9 | marepunansl, Hemeraminieckue 2 11517 6 6
MaTepHANEL.
10 | Pazgen 10. BeGop MaTepnanos. 2 18 2 6 2 PefiTeHr-kosTpons 3
Hroro o gucuuniuHe: | 2 18 | 36 36 36 Ixsamie (36 yacos)

Conepmaﬂne JEeKHHOHHBIX 3aHATHI 10 THCHHIIHHE

Paszoden 1. Bsedenue. Knaccughuxayua mamepuanos. Kpucmaniuyeckoe CIRpoeHue Memaiios.

Tema 1.1. 3nmauenue, nems u 3agaul Kypca «Matepuanosenenue». Kiaccudukalius
MAaTEpPHAIOB.

Tema 1.2. Kpucrannnyeckoe crpoeHue metamios. [ledextst KpHCTaJIJIOB d UX BAUSHUE HA
cBoticTea. Kpaesrle 1 BUHTOBEIE JUCIIOKAIIHMH.

Pazoden 2. Kpumepuu oyerxu Mamepuanos.

Tema 2.1. Crpykrypa. MHKpOCTPYKTYpPHBIH aHamu3. MakpocTpyKTYpHBIH arvanu3. MeTtoab
oOHapYKEHHS MOBEPXHOCTHBIX H BHYTPEHHHX AS()EKTOB.

Tema 2.2. Mexanuueckue cpoiicTBa. MeToapr U3MEpPEeHHUS TBEPAOCTH: METOJB bhpuHems.
Pokeenna, Bukkepcea, Muxporeepnocts, Honemu, Ilopa, Mooca. Oupenenenue yIapHO# BA3KOCTH
METaJJIOB U CIUIABOB.

Tema 2.3. PeHTreEOCTpYKTYpHOE HCCIENOBAHKE METAILIIOB.

Pazoen 3. [Tnacmuveckasn dedhopmayus u pexpucmaiiu3ayus Memwiios.

Tema 3.1. BmusitHye Hakiella Ha CRoicTBa MerayuioB. Mcrmonp3oBaHue Hakjerna B
MaIIHHOCTPOSHUH.

Tema 3.2. Biuanue TeMIiepaTypsl Ha CTPYKTYPY H CROHCTBA nedhOpMHPOBAHHOIO METaLIA.

Pazoen 4. 3axonvt kpucmanrusayuu Memannoe.

Tema 4.1. 3axoHsl KpucTannm3auu MeTamioB. CroboaHas sHeprus u sHTporua. CKphITas
TEIIOTA KpUCTAIIH3aHH.

Tema 4.2. Ynpasnenue pasmepoM 3epHa. CTpoeHre KPHCTAIITHYECKOTO CIIHTKA.

Pazoen 5. Ocrossr meopuu CridGos.

Tema 5.1. Buner crirasos. Ipasuino ¢as. HOCTp()eHHe JHAarpaMM COCTOSHHS.

Tema 5.2. JTnarpaMMpl COCTOSIHHS JBOMHBIX CIJIABOB: € ITOJIHOH PACTBOPHMOCTRIO W ¢ MOJIHOH
HEPACTBOPHMOCTRIO. JIHarpaMmpl COCTOSIHHA IBOMHOIO CIIaBa ¢ OTPAHHYEHHOH PacTBOPHMOCTLIO.
HuarpaMMa cocTogHMa [BOHHOIO CHJlaBa C IONHMOPQHBIMH IpeBpammeHusMu. Juarpamsa
COCTOSIHHSA IBOHHOTO CIUIABA C YCTOHYMBEIM XUMHUIECKHM COCAMHEHHEM.

‘ Tema 5.3. CBf3p MeXZy THIOM [IHArpaMMEl COCTOSHHS JBOHHEBIX CIINIAaBOB ¥ CBOHCTBAMM
CILIABOB. '

Pazden 6. Crnaswl na ocroge dicenesa.

Tema 6.1. Xenezo u ero crmasrl. [Tomamopdusm xeneza. JmarpaMMa COCTOMIHS CIUIALOL
AKesiesa ¢ yIIepogoM.

Tema 6.2. Yrnepopuctele crany. BnusHue XMMcOCTaBa Ha CTPYKTYPY W CBOHCTRa CTalmy.
Bmusaye mpumecedl Ha cBoiicTBa craneit. Kitaccudukanus i1 MapKHPORKA YTAEPOIHCTEIX CTATEH.

Tema 6.3. Uyryssl. bensle, ceprble, BLICOKOIIPOYHBIE H KOBKHE 4yI'yHbL. BiusHue [puMeceil Ha
cBOHCTBa UyryHOB. l[puMeHeHHe YyTYHOB B MAITHHOCTPOCHUH.




Tema 6.4. ®a3oBLle NpeBpalleHHs B CTANSX NPH HATPEBE M OXJIAKICHHM: AyCTEHU3ALHS.
HEPIHTHOE U MAPTEHCHTHOE NPEeBPAILCHHUS, IIPECBPAIICHHE IIPH OTITYCKE.

Tema 6.5. Bumpr Tepmmdeckoii 06paboTkd. OTXUTr CTANIM H €ro BIASHHE HA CTPYKTYPY M
CBOMCTBA. 3aKamnKa yrIepoAUCTRIX cTanel. OTmyck craneit.

Tema 6.6. XuMuKo-tepMudeckas o0paboTka cTalnM, OCHOBHEIC 3aKOHOMEPHOCTH ¥ 0GNacTe
NPUMEHEHUS: LEMEHTAIMA, a30TUPOBAHME, [HAHMPOBAHME, HUTPOIEMEHTALMs. CHIIMLHPOBAHHE.
GOPUPORAHKE, XPOMUPOBAHHE U ATUTUPOBAHHE.

Tema 6.7. OcHOBHI JIerHMpORaHUS CTAMH. BIMAHHE JCTHPYIOIINX DIEMECHTOB Ha CTPYKTYPY M
CBOMCTRA CTAJH.

Tema 6.8. Knaccubuxanus M MapKupoBKa JerMpoBaHHBIX craneil. KoHCTpyKUmMOHHBIE U
HUCTPYMEUTAILIILE Nerdpopaiie cTany. Cramd H ¢iiaBbl ¢ 0CcOOLIMH CBOHCTDAME.

Pazden 7. [Jeemuuie Memannul u cnaagol,

Tema 7.1. Mens, ee cBolicTBa 1 06n4acTh IpHMeHeHHA. MenHO-HUKeNeBbIe CILNABLL. BpoH3Ll.
Jlarynu. [IpuMeHeHne MEIHBIX CIITABOR.

Tema 7.2, AIOMMHMHE, €ro CBOHCTBA H 00JacTh NpHMeHeHH. JIuTeHHbIC H AeOPMHUDPYEMDBIC

AOMHHMEBBIE cnnaBel. J[lopamioMHHEI H ux TepmooOpaboTka. llpuMeHeHME aTIOMHUHHEBLIX

"CILJIABOB. :
Tema 7.3. Tutan, ero cpoifcTBa ¥ 00NacTh IpUMEHECHHI. TUTAHOBEIC CILIABLL: KIacCH(HKALIMS.
cBOHcTBa U 0ONIACTE IIPHMEHCHHUS.

Tema 7.4. Marumii, ero cpoiictsa u 061acTh TIPMMEHEHHMSA. MATHHEBBIX CIUIABHI
Kmaccu(uKanys, cBoicTRa ¥ 00ONACTh NPHMEHEHHS.

Pazden 8. Komnosuyuontvle Mamepuaibl.

Tema 8.1. Obmas xapaxrepucruka ¥ knaccubuxaims. CTpoeHHe, CBOHCTBA U IPUMEHEHHE
KOMIIO3HIHOHHBIX MaTepHaoB.

Tema 8.2. KoMIO3HIIMOHHBIE MaTepHATE HA HEMETATUIMYECKOH OCHOBe. KOMIO3ZHUMOHHbBIE
MaTepHaJIbl Ha METAIUITMUECKOH OCHOBE.

Pazoen 9. Hememannuwecxue mamepuanvt. HanocmpyxmypHole mamepucibl.

Tema 9.1. OcobOeHHOCTH CTPOCHHS U CBOMCTBA MONMMEPHBIX Marepuasior. [[macTMaces:, ux
0CODEHHOCTH ¥ 00IaCTH IPHMEHEHHS B Ka4eCTBE KOHCTPYKLMOHHOIO MaTeprara.

Tema 9.2. Pesunrl. Kepamika.

Tema 9.3. HanoMarepHnansl. BiusiHue crpoeHus Ha CBOHCTBA HaHOMaTepHaJIOB

Pasoen 10. Buibop mamepuanog.

Tema 10.1. Tlpobnema eriGopa Marepuana. SKcHnyaTauHOHHaa HAJEXKHOCTE MaTepHana.
TexHoNmOrHYHOCTh MaTepruana. JKOHOMHUYHOCTE MATEPHAIIA.

Tema 10.2. ObmEe pexoMeHIAINH 110 BLIOOPY MapKy CTAJH.

3aKIoYeHHe.

Conep:xanne 1adopaTOPHBIX 3aHATHIH N0 THCIUILUINHE

Pasoen 2. Kpumepuu oyenrku mamepuanog.

Tema 2.1. Crpyxtypa. MuKpOCTpYKTYpHBIH aHanmm3. MakpoCTpyKTYpHBIH ananus. Mertojbl
ofHapyXeHHs DOBEPXHOCTHRIX U BHYTPEHHUX IeheKTOB.

Conepxanne nabopaTOpHbIX 3aHITHIL.

MHEKpPOCTPYKTYPHBIN aHAIKW3 METALIOR ¥ CIUIABOR.

MaxpocTpyKTypHbIA aHanu3 1 nedeKTOCKOMUS METAJINOB.

Tema 2.2. Mexanudeckue cpoicrsa. MeTonsl H3MEpeHMS TBEPIOCTH: METOAB! bpunenns.
Poxsemna, Buxxepca, Mukporseprocts, [Tonsnu, Illopa, Mooca. Onpenenenue yoapHo#i BA3KOCTH
METaIIOB M CIJIaBOB.

Tema 2.3. PeHTIeHOCTPYKTYPHOE HCCIEN0BAHHE METAIIOB.

Conepxanue nabopaTOPHEIX 3aHATHIHA.

PenTreHocTpyKTYpHEIH aHATH3.

Pazoen 3. IInacmuvecxaa dehopmayus u pexpucmaiiusayus Memainos.



Tema 3.1. Biusuwe Haxkiea Ha CBoHcrBa MeTayploB. lcmonp3oBaHue Hakiena B
MAIIHHOCTPOSHUH. '

Tema 3.2. BiusHue TeMIIEpaTypsl Ha CTPYKTYDY U cBoicTBa NedOpMUPOBAHHOIO METAlLIA.

Coneprxatyie 1abopaTOPHBIX 3aHATHH.

ITnactuyeckas gedopMaIis 1 PEKPHCTAIIM3ALMS METAIIOB H CIUIABOB.

Pazden 4. 3axoust KpUCMAniu3ayuy Memanios.

Tema 4.1. 3axoHBl Kpucrammsanud MeTaioB. CBobomHas 3HEPIUs U SHTPOIHA. CKpBITElS[
TEILIOTA KPUCTATTH3AIIHH.

Tema 4.2. Vipasneaue pazmMepoM 3epHa. CTPOCHHE KPUCTAILIHIECKOIO CIMTKA.

Copepsxanne 1a60paTOPHEIX 3aHATHH.

IIpouece KPUCTATUTH3ALIMH.

Pazden 5. Ocrnosul meopuit CRAAGOE.

Tema 5.1. Buast crinasos. [paeuno das. IlocTpoerne nuarpaMM COCTOSHHA.

Tema 5.2. JlmarpaMmsl COCTOSHUS TBOHHBIX CILTABOB: C IIOJHOH PacTBOPHMOCTHIO H € NOTHOI
HEPaCTROPUMOCTEIO. JlHarpaMmMbl COCTOSHHA ABOMHOTO CILIABa ¢ OTPaHWHYEHHOH PACTBOPHMOCTLIO.
JlparpaMMa COCTOSHIS MABOHHOTO CIIiaBa ¢ NONMHMODOHEIMM IpeBpamieHHsMu. Jluarpamma
COCTOSHMS ABOMHOTO CIIJIABA C YCTOWIMBEIM XUMHYECKHM COSIHHEHUEM.

Tema 5.3. CB3b MEX/y THIOM AHArPaMMEBI COCTOSHHA NBOMHBLIX CIUIABOB M CBOHCTBAMH
CILJIABOB.

Copeprxanne nabopaTOpHBIX 3aHATHH.

JTnarpaMMBI COCTOSIHHS MBOHHEIX CIUIABOB

Pazden 6. Cnnaswl Ha ocHosE dicenesa.

Tema 6.1. XXenezo u ero crmaspl IlomumopdusM xenesza. JmarpaMMma COCTOSHHA CIUIABOB
Kemesa ¢ yIepoJoM. :

Copepkanvie abopaToOpHbIX 3aHATHH.

JlparpaMna COCTOSHIS JKETE30-YIIAEPOL.

Tema 6.2. VITepoaucTBe CTadd. BisHHe XMMCOCTaBa Ha CTPYKTYPY M CBOHCTBA cTani.
Buvistaie mpuMecedt Ha cBoficTa craneil. Knaccudukanus n MapKAPOBKA YIIIEPONUCTBIX CTAEH.

Tema 6.3. Uyrynsl. Bensle, cépbie, BHICOKOIPOYHBIE U KOBKHE YyryHBI. Biusuue npuMecet Ha
cpojicTea uyryHos. [IpuMeHeHne YyTYHOB B MAUIHHOCTPOCHHH.

Coneprkanue mabopaTOpHEIX 3aHATHAM.

MHEKPOCTPYKTYPHBISA aHAIN3 YIIEPOTUCTHIX CTANEH B PABHOBECHOM COCTOSHHH M HyT'YHOB.

Tema 6.4. ®a3oBHE UPEBPAIEHUS B CTATAX IPH HATPEBE M OXJIAXNICHMH. ayCTEHM3AUNS.
HEPIHTHOE ¥ MapTEHCHTHOE IIPEBPAIIEHHS, IPECBPALIEHNE IIPH OTITYCKE. '

Tema 6.5. Buger Tepmudeckodi 00paboTki. OTKHI CTaiy W €ro BIMAHME Ha CTPYKTYPY H
cBoifcTRa. 3aKalKa yriiepoRHCTEIX cTanel. OTIyCK cTaneH.

Copeprxanve n1abopaTOpHEIX 3aHATAH.

Tepmuyeckas 0GpaboTKa yFIEPOJUCTHIX CTalei.

Pazden 7. Ljgemuvie Memauivl U CRAAGHL.

Tema 7.1. Mens, ee cBolicTBa B 001acTh NpUMeHeHHS. MeIHO-HUKENEBLIE CIUIaBbl. bpoH3blL.
Jlaryuu. ITpuMeHeHHE METHBIX CIITIABORB.

Tema 7.2. AMOMUHEH, ¢T0 CBOiicTBa H 061acTh IpHMeHeHHs. JIuTefinbple u nedopmupyenpie
AMOMUHHACEEE CIUIABBL JIOpATIOMHHBl M WX TepMooOpaboTka. [IpyMeHEHHME aTFOMMHHEBLIX
CIITIABOB.

Couepratue JaboparopHbIX saHs [HH.

MHEKpoCTPYKTYPHSIH aHaIM3 IBETHEIX CIIABOR.

Pasoen 10. Butbop mumepuunvs.

Tema 10.2. OBmue pexoMEHAAUH 110 BHIOOPY MAPKH CTallH.

Conepixanue nabopaTOPHBIX 3AHSITHIH.

BriGop MaTepHanoB.



5. OIEHOYBBIE CPENCTBA /IS TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH,
IMPOMEKYTOUHOI ATTECTALIAY ITO HTOTAM OCBOEHMS JUCIUNIMHbI
¥ YYEBHO-METOINYECKOE OBECIIEYEHHE CAMOCTOSITEJILHOM PABOTHI
CTYJIEHTOB

5.1. Tekymwil KOHTPOJb YCIEBAEMOCTH (DelimuHz-KOHMpOns 1, petmunz-konmpois 2.
petimune-KoHmpons 3).

Bonpocw k petimunz-xormponio Ne 1

1. 3Bnavenne, LeTh | 3a1aun Kypea «Marepuanosenerney. Kinaccudukamus MaTepHaIos.

2. Kpucrammiieckoe cTpoeHHe MeTATNOoB. JCQCKTE KPHCTAIIOB M KX BIHAINE 11 CBOHCTBA,
Kpaesbie 4 BUHIOBbIC IUCIIOKALMY.

3. MEKpOCTpYKTYpPHEIR aHalus.

4, MakpocTpyKTypHEI ananu3. Meronsl oOHAPYXKEHHS IOBEPXHOCTHBIX H BHYTPCHHHN
nedexToB.

5. MexanuuecKkHe CBOHCTBA. *

6. Meroxsl  M3MepeHHs — TBepaocTH: MeTomnl  bpmrenns, Poxsenma,  Bmkkepca.
MHKpOTBepaocts, [lomsmn, [Hopa, Mooca. Onpejeneuue yaapHo! BI3KOCTH META/UIOB U CIIaBOB.

7. PeHTreHOCTpYKTYPHOE HCCIEOBAHKE METAIITIOB.

8. BrusHue Haxiela Ha CBOMCTBA MeTallIoB. VICIONBE30BaHHE HAKIENA B MAIUHHOCTPOCHHH,

9. Biussue TeMIIEpPaTypsl Ha CTPYKTYPY U CRolicTBa JedOpMHPOBAHHOIO METATLTIA.

10. 3axoHpl KpHCTALIH3AUHE MeTantoB. CoboxHasd SHepTHa B SHTponus. CKpsltas Tensiora
KpPUCTaIIH3alTHHI.

11. Yopasnenue pasMepoM 3epHa. CTpOeHHE KPHCTAILTHYECKOTO CIHTKA.

12. Bugsl cninasos. [Ipasumno ¢gaz. [locTpoenne auarpaMM COCTOAHHUA.

13. JuarpaMMEl COCTOSIHUS IBOMHEIX CIUIAaBOB: € HOJHOW - PACTBOPHMOCTEID H C TIONIHON
HEPACTBOPUMOCTBIO.

14. JluarpamMMBI COCTOSIHHS JBOMHOTO CIUIABA C OrpaHMYEHHON paCTBopPIMOCbeO

15. JimarpamMma COCTOAHMS ABOHHOTO CIUIABA C NOIHMOP(QHEIME IPEBPALICHHAMH.

16. JluarpaMma COCTOSHYS JBOHHOTO CILIABA C YCTOMUMBEIM XUMHUIECKHM COSTHHEHHEM.

17. CraA3b MEKIY THIOM [HArpaMMBI COCTOSHUA NBOMHEIX CIUIABOB H CBOWCTBAMH CIINABOB.

Bonpocu k petimunz-xonmponio Ne 2

1.XKezneszo u ero cmassl. [onmMmopdusm xenesa. JuarpamMma cOCTOSHES CILTABOB KCJIC3a C
YIIEPOIOM. ' ‘ '

2. YriepoaucTeie CTAnM. BiusHue XuMcOCTaRa Ha CIPYKTYpPY M CBOHCTBA cTantd. Brusauue
npuMeceil Ha cBoMcTRa cTanell. KimaccuHKamusi 1 MapKHpOBKa YTIEPOAUCTEIX CTaNeH.

3. Yyrynsl. Benple, cepbte, BEICOKONPOYHBIE H KOBKHME YyryHbl. BiusHue mpumeceil Ha
cpoiicTBa yyTyHOB. [IprMeHEHHE YyTYHOB B MAlIHHOCTPOSHHH.

4, {a3oBBIC IPEBPALIEHHS B CTANAX IIPH HATPEBE M OXJIKICHHH: AYCTEHH3AIHs, IePIHTHOE H
MapTEHCHTHOE [peBpallcHus, IPeBpaIleHHe IPH OTILYCKE.

5. Bunmmpl Tepmugeckoil 06paboTki. OTKHUT CTATH W €ro BIHAHHE Ha CTPYKTYPY W CBOHCTRA.
3akanka yruepoaucTeix craneit. OTmyck craneit.

6. XumuKo-TepMEYecKast 00paboTka CTany, OCHOBHBIE 3aKOHOMEPHOCTH H  001acTh
HpUMEHeHHs: IleMeHTalnd, a30THPOBAHHE, LUAHKpPOBAHME, HHTPOLIEMEHTALMA, CHIIHLMPOBAHME.
GopupoBaHNe, XPOMMPOBAHKE U ATUTHPOBAHHE.

7. OCHOBEI JIECHPOBAHUA CTANW. BAMSHEE NETHPYIOIIHX 2JIEMEHTOB Ha CTPYKTYPY M CBORCTBA
CTAH.

8. Knacciduramugd © MAPKHPOBKA JISFUPOBAHHBIX  cTaled. KOHCTPYKUHMOHHBIE U
HHCTPYMEHTAILHEIE JIeTHPOoBaHHEIe cTanH. CTalNH H CIINaBkl ¢ 0COORIMU CBOHCTBAMH.



Bonpocul k petimunz-xonmpoino Ne 3

1. Menp, ee cBOMCTRa ¥ OONACTEL MpUMeIelinst. MeHO-HUKeNeBble CIaBkl. bpoHsel. JlaTyun.
IIpuMeHeHe MEIHBIX CIUIABOB.

2. AmoMuHHl, ero coifcrsa u ofyacts npuMmeHeHus. JluTeiinble u. pedopMupyeMble
AMOMUHHEBEIE CIUIaBhl.  JiropamoMuHbBI M HX TepMooDOpaborka. [Ipumenenue aNrOMHUHHEBBIX
CIITIABOB.

3. Turan, ero cpoicTBa M 00IacTh NpUMeHeHHs. THTAHOBBIE CIIIABBI KJIACCH(HKALMA,
CROUCTRA ¥ 0ONACTh PUMCHCHHS.

4. Maruuit, ero cBodcrBa M 004acth HpuMeHeHus. MarHMeBbIX CIaBhl: KIAcCH(pUKaums.
CBoficTRa ¥ 0071aCTh IPIMEHEHHS.

5. KoMIO3UIMOHHEIE MaTepuaibl: ofluas XapakTepHCTHKAa H KnaccHpukanua. CrpoeHnc,
CROMCTBA U [1pUMEHEHHE KOMIIO3HITHMOHHEIX MATEPHATIOB.

6. KoMIosunyonHele MarepHadbl Ha HeMeTalIHdeckod ocHoBe. KOMIIO3HUIHOHHbBIC
MaTepHalisl Ha METaJUTHHIECKOH OCHOBE.

7. OcoGeHHOCTH CTPOSHHS W CBOWCTBA IONHMEPHBIX MaTepHamoB. IDlracTmaccer. wx
ocobeHHOCTH B 0OIACTH IPEMEHEHNS B Ka4eCTBE KOHCTPYKIMOHHOIQ MaTeprana.

8. PesuHbL

9. KepaMmuka.

10. Hanomarepuansl. BiusHue cTpoeHHs Ha CBOUCTBA HaHOMaTCpHaJIOB

11. IlpoGiema BROOpa MaTepuana. IJKCIULyATALMOHHA®  HAJCKHOCTE  Marepuala.
TexHOMOTHYHOCTE MaTepraia. DKOHOMUYHOCTE MaTepHald.

12. O6ipe peKOMEHIALMH 110 BEIOOPY MapKy CTalIH.

5.2. TIpoMeskyTOYHAS ATTECTALMA 10 HTOraM OCBOCHMS MUCIMILIMHEL B (POPME HK3AMEHA.

IK3aMeHANHOHHLIe BOHPOCHX

1. 3Hauenne, €16 U 3a0a4u Kypea «MartepuanoBenenuey. Kraccrpukanms MaTepraios.
2. Kpucramnuyeckoe cTpoeHHe MeTaios. JleeKThl KpUCTAIIOB U HX BIMSHUE HA CBOHCTBA.

Kpaerble 1 BHHTOBEIE JUCIIOKALMH.

3. MuxpocTpyKTYPHBIH aHaIH3.

4. MakpoCTpYKTYpHBEIH aHanmu3. MeTombl OCHApYXEHHS ITOBEPXHOCTHLIX H BHYTPEHHUX
nedexros.

5. Mexanunueckue cBoiictra. Onpeneierne y/IapHOi BA3KOCTH METAIIOB U CIUIABOB.

6. MeTomel  umaMepeHms — TBepAOCTH: MeTombl bpumemwr, Poxsemra, Bukkepca.
MHKpOoTBEpHocTh, [lonsu, [lopa, Mooca.

7. PeHTreHOCTPYKTYPHOE HCCIeNOBaHNEe METAIIOB.

8. Bumsnie Haknena Ha cBOHCTBa MeTaloB. Fcmonp3oBanue Hakiena B MANTHHOCTPOCHHH.

0. BuusHye TeMIEpaTyphl Ha CTPYKTYPY H cBoHCTBa AeGOpMHPOBAHHOIO METANLA.

10. 3axoH®! KpucTaUIH3anky Metauios. CeobonHas sHepras U sHTponus, CKpeITas TEnoTa
KpUCTAJITH3al MM,

11. Vopasnenue pazmepom 3epHa. CTPOCHHE KPHCTATITHIECKOTO CINTKA.

12. Bune: crutagos. [Ipasuno ¢as. IlocTpoeHne guarpaMm COCTOSHUS.

13. JluarpaMMbl COCTOSIHHS JIBOMHBIX CIUIABOB: C IIONHOH PacTBOPHMOCTEH) ¥ C IOJHOH
HepaCTBoprIMOCTBIO

14. JluarpamMMel COCTOSHES NBOHHOTO CIIJIABa C OTPAHHYEHHON PACTBOPUMOCTEIO.

15. JmarpamMma coCTOSHYS NBOHHOIO CIINaBa ¢ IMOJHMOP(HBIMH IPEBPALEHHIMHE.

16. lparpamma cOCTOSHHS JBOHHOTO CIINaBa ¢ yCTOHYMBEIM XMMHYECKHM COEHHEHHEM.

17. Cas3b MEXKIY THIIOM NHAIPAMME] COCTOSHHUS ABOHHEIX CIINTABOB H CBOHCTBAMH CILIABOB.

18. Xeneso u ero cunaeel. [lomamopousm xenesa. JuarpaMma cOCTOAHUS CIIABOB HKeNe3a ¢
YIIEPOIOM. '



19. VriepogmeTsle cTany. BiHSHHE XMMCOCTABA Ha CTPYKTYPY K CBOHCTB2 CTaiu. Brnusunue
TpEMeced Ha CBOHCTBa CTalleH. Knaccu$puxaims 1 MapKHPOBKa YIIIEPOTUCTHIX CTATCH.

20. Yyryusl. Bensle, cepble, BBICOKONPOYHBIE H KOBKME 4yryHbl. BiusHue npumecei Ha
cBolicTBa 9yryHoB. [IpuMeHEHHE YYTYHOB B MallIHOCTPOCHHH.

21. ®azosrle IPEBPALICHUS B CTAIAX IIPH HATPERE M OXNAMKACHUM ! ayCTCHH3ALMS, HEPIUTIIOE
H MAPTEHCHTHOE IIPEeBPalIeHys, IPEBPAILEHIE TIPH OTIYCKE.

22. Bugsl TepMudeckoit 0O6paboTku. OmKHr CTIH 1 €ro BIWSHHE Ha CTPYKTYPY H CBOHCTRA.
3akayika yriaepogucTeix craner. OTIycK craneH.

23. XuMHKO-TepMuveckas o0paboTKa CTalid, OCHOBHbIE 34KOHOMEPHOCTH #  001acTl
OpUMEHEHHs: [EMEHTalis, a30THPOBaHHE, LHUAHWPOBAHWE, HHTPOLEMEHTAIMS, CUMLMPOBAHKE.
GOpUpPOBAHHC, XPOMHPOBAHUE H aTHTHPOBAHUE.

24. OCHOBBI JICTHPOBAIES CTATH. BIIIHHE IETHPYIOMEX 3JIEMEHTOB HA CTPYKTYPY M
CBOCTRA CTANH. o

25. Knaccu(ukanua ¥ MapKHPOBKA JIETHPOBAHHBIX — CTalleH. KoHcTpyKIMOHHBIE M
HHCTPYMEHTAIBHEIE JErMpPOBAHHEIE cTanH. CTand ¥ CILIaBbl C OCOOBIMI CBOHCTBAMH.

26. Menp, ee croiicTBa M o6jgacTh IpuMeHEHUs. MeJTHO-HHUKENeBBle CIUIABLL bBpoH3bI
Jlaryuu. [IpuMeHeHHe MEHDIX CIIIABOB.

27. AmomMuHUH, €ro ceoiicTRa M obmacTs mpuMeneHHd. Jlureftmbie u megopmupyemble
AMIOMHUHHERBIE CINABRL JIFOpAMIOMHHEI H HX Tepmoobpaborka. llpuMeHeHHE alOMHHHEBDBIX
CIIJIABOB.

28. Turam, ero cBOMcTBa M 06NacTh NpuMeHEHHS. THTAHOBHIE CINIABEL KIACCH(HKALIMS.
CBOMCTBA M 00NacTh NIPUMEHEHH. '

29. Maruwuit, ero CBoiicTBa M 067IACTh IPUMeHEHHMs. MAarHWEBBIX CIIABBL KIACCH(HUKALs,
cBO¥cTBa H 06MacTh IPHUMEHEHH.

30. KoMo3uIHOHHEE Marepiansl: ofInas XapakTepHCTHKa H Knaccnclmxaum Ctpoenue,
CBOHCTEA U MPUMEHEHHE KOMIIO3HIIHOHHBIX MATEPHATIOB.

31. KOMIO3WIHOHHEIE MaTepHaisl HA HEMETAINIMYecKoM ocHOBe. KOMIO3HIHOHHLIE
MaTepHaNkl Ha METAIHYIECKOH OCHOBE.

32. OcoGeHHOCTH CTPOSHHA H CBOMCTBA NOJNHMEPHBIX MaTepHanos. llmacTMaccel, wux
0cOBEHHOCTH ¥ 00MACTH IPHMEHEHMS B Ka4eCTBE KOHCTPYKIHMOHHOTO MaTepuana.

33. PezunsL

34. Kepamuxka.

35. Hanomarepraisl. BIugare cTpoeH s Ha CBOHCTBA HAHOMATePHATIOB.

36. Tlpo6aema BeIOOpa MaTepHaga.  OJKCIUIYaTal[MOHHAs  HAOCXKHOCTh — Marepyana.
TexXHONOrHYHOCTh MaTepHana. JKOHOMHYHOCTE MaTepralla.

37. OOGuipe peKOMEHIALKH 110 BBEIOOPY MApKK CTallH.

KpoMme BrIeyKa3aHHEIX BOIPOCOB KAKAOMY CTYIEHTY BBIIACTCA 3a1aHue:

PACHIM®POBATL VINEPOJUCTRIE U JEIMAPOBAHHBIE CTAJIHM, YYT'YHbBIL
IIBETHBIE CIIJIABBLI:

Hanpumep: 12X2H4A, A20, K430-6, JJO59-1 u zgp.

5.3. CamocrosnTensHas padoTa 60yda0merocs.

Pazden 1. Beedenue. Knaccuguxayun mamepuanogs. Kpucmaniuueckoe cmpoenue Memainos.

Tema 1.2. JlehexTsl KpuCTA/UIOB ¥ HX BIUIHWE Ha CBOMCTBa. KpaeBBle H BHHTOBBIC
JMCIOKAIYH.

Pazden 2. Kpumepuu oyenxy Mamepuanos.

Tema 2.1. MaxpocTpykTypEsiE aHamu3. MeTogsl OOHADYKEHHS TOBEPXHOCTHBIX W
BHYTPCHHHX HeQEKTOB. |

Tema 2.2. Mexanudeckne ceoiictea. Onpenenenre yIapHoi BI3KOCTH METAILIOB U CILIABOB.



Tema 2.3. PEHTreHOCTPYKTYPHOE HCCIEIOBAHME METAIIIOB.

Pasoen 3. Hnacmuyeckas Oegopmayus 1 pexpucimaiiu3ayus Memanios.

Tema 3.1. Bimsane Hakienma Ha CBOHCTBA METAUIOR. [Flcrmonb3oBaHue Hakiena B
MAITHHOCTPOSHHH.

Tema 3.2. Biussue reMileparypsl Ha CTPYKTYPY H CBOMCTBa Ae(hOpMHPOBAHHOIO METALIA.

Pazoen 4. 3axoner xpucmannuzayuy Memaniios.

Tema 4.1. 3akons! KpucTanmm3auud Merannos. CsoboaHas 3ueprus u aurTporus. Ckpbitas
TEIIIOTA KPUCTAIITH3 A KA.

Tema 4.2. Yupasiertie pasMepoM aepita. CTpoele KpUCTaTHIECKOTO CIHTKA.

Pazoen 5. OcHoswl meopuu cniaeos.

Tema 5.2. JTuarpaMMBbl COCTOSIHUMA ABOHHBIX CIUIABORB: € ITOMHOH PACTBOPHMOCTLIO H C [OJIHOM
HCPACTBOPHMOCTLIO. JIHArpaMMLI COCTOSIINS ABOHIIOrO CIUIaBa C OTPAIHUEHHOH PACTBOPUMOCTBIO.
JuarpaMma COCTOSIHESI MABOMHOIO CIaBa ¢ HDONHMOPQHEIME IpeBpallennsMu. Huarpamwva
COCTOSIHMSI MBOKHOTO CIUIABA C YCTOMYMBEIM XMMHYECKUM COCIHHEHHEM.

Pazden 6. Cnnassi HG OCHOGE Jicene3a.

Tema 6.2. YTmepodHCTBIE CTaiH. BiMAHEE XUMCOCTABA HA CTPYKTYPY H CBOHCTBA CTasM.
Bimsigre npuMecell Ha cBolicTBa cTanell. Kiaccudukanys ¥ MapKHpOBKa YIIEPOIUCTEIX CTAEH,

Tema 6.3. Uyrynsl. beinble, cepble, BEICOKOIPOYHEIE M KOBKME YyTyHEL BinsaHue npumeceil na
cBoiicTBa uyryHos. [IpiMeHenue 4yryHOB B MAlIHHOCTPOCHUH.

Tema 6.5. Bugsl TepMmuueckoi oOpadorku. OTXKHI CTalH M €ro BIHSHHE HA CTPYKTYPY H
CBOMCTRA. 3aKaNKa YrIepoaHCThIX cTanel. OTmyck cTancH.

Tema 6.6. XuMuKO-TepMHYeckas 00paboTKa CTalmH, OCHOBHEIE 3aKOHOMEPHOCTH H o6mcm
OPYMEHEHN: IEMEHTAIs, a30THPOBAaHHE, NHAHHPOBAHHE, HHTPOICMEHTALHSA, CHIHLHPOBAHHE.
OopupoBaHie, XpOMHPOBAHUE U AIMTHPOBAHHE,

Tema 6.7. OCHOBEI ETHPOBAHMS CTATH. BIHSHNE NErHPYIOUIHX 3IEMEHTOB Ha CTPYKTYDY M
CBONCTBA CTANIH.

Tema 6.8. Knaccmpuxanms B MapKUpOBKa JIETHPOBAHHBIX craned. KOHCTPYKIHOHHBIE H
HHCTPYMEHTATLHEIE TeTHPOBaHHEIE cTaTH. CTaIM H CIUIABEL ¢ OCOGHIMH CBOHCTBAMH.

Pazoen 7. [[gemnvie memaninl 1 cnaaget.

Tema 7.1. Menguo-HuKenersle cILtaBel. bpou3sel. Jlatysu. IIpuMeneHne MeIHBIX CIINMABOB.

Tema 7.2. JInreiinsie v neGopMupyeMEBIe ATIOMHHHEBBIE CINABEL I IpUMeHeHHE ATIOMUHHERLIX
CIJIZBOB.

Tema 7.3. TutaH, ero cBoiicTBa M 06IACTh TpUMEHEHHs. THTAHOBEIE CILIABEL: KAACCHU(pUKALLMS.
cBOHCTBA K 00JI1aCTH IIPHMEHEHHS.

‘Tema 7.4. Maruuii, ero cBoicTBa ¥ 00JacTh NIpUMEHEHHA. MAarHHEeBLIX CHTaBLI
KIacCH(HKAIMS, CBOHCTBA ¥ 00NACTE NPHMEHEHMA.

Pasoen 8. Komnosuyuonneie mamepudiol.

Tema 8.1. OGrmas xapakrepuctuxa u kiaccudukauug. CTpoeHHe, CBOHCTBa H NMpUMEHEHHE
KOMIIO3HIIMOHHBIX MAaTEPHAIOB. :

Tema 8.2. KOMIO3HIHOHHEIE MAaTepHAIbl HA HeMeTaJnlHdyeckol ocHose. Kommosuuuounnie
‘MATepPHAJE] HAa METATTHIECKOH OCHOBE.

Pazoen 9. Hememannuueckue mamepuanst. Hanocmpyxmyphule mamepuaine.

Tema 9.1. OcoBGeHHOCTH CTpOeHMs ¥ CBONCTRA TTONMMMEPHBIX MaTepHanoB. [InacTmaccel, Wx
0coOeIIIIoCTH ¥ 00JIacTH IPUMENENHs B KaUeCTBE KOHCTPYKIMOHHOr0 MaTepHaa.

Tema 9.2, Tesutnbl. Kepamuka,

Tema 9.3. Hanomatepuanet. BimsHue cTpoeHUs Ha CBOMCTBA HAHOMATEPUATIOB.

Pusoen 10. Botbop murmepuaivs.

Tema 10.1. DxciulyaranmnoHHAS HAZEKHOCTH MaTepuaid. TexXHOJOTHYHOCTh MaTepHana.
OKOHOMHIYHOCTH MaTepHana.



doHA  OIEHOYHEIX  MaTePUANIOB

(OOM)
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TIPOBENEHHS

ATTECTAUHH

YPOBHs

C(i)OpMHpOBaHHOCTI/I KOMHOETEHINH 06y"—IaIOI.£I’{/IXCSI 10 JHCIHHNNHEES O(bopMHSIBTCH OTHASIIHEHBIM

JIOKYMEHTOM.

6. VUEBHO-METOJUYECKOE 1 HHOOPMAINMOHHOE OBECUEYEHHE
JUCIHAIITHBI

6.1. KnurooecneueHHOCTDL

HaumMeHoBanye nuTepaTyphl: aBTOpP, Ha3BaHHE, BHA
U3Janud, H3EAaTeNbCTBO

KHUIOOBECTIEUEHHOCTE

Ton
H3aHUA

KomrecTno dK3eMNAAPOR
H3panuil B 6UBIHOTEKE
Bal'V B cOOTBETCTBHH C

PL'OC BO

Hanwuue B
NEKTPOHHOH
6ubnuoTeke Bal'y

OcHopHas AuTeparypa*

1. Kapronosa JI. B. OCHOBEI MaT¢pHANOBEIECHHS
METAIIHYECKHX 1 HEMETAIIMYECKUX BemecTs/ JI. B.
Kapronoga, B. A. Keunn. — Bragumup: Brajgum. roc. yu-T
M. A. T 1 H. . Croneroseix (Bal'V}), 2014. — 176 c.
W3panue Ha ap. nocurene: OCHOBBI MATEDHAJIOBEIEHIS
METAIUIMYECKHX ¥ HEMETaJUIHYECKHX BeIUEeCTR
nexrpousli pecype], ISBN 978-5-9984-0503-7.

2014

49

2. MarepuanoseeHye M TeXHONOIHA MaTepHanoB: Yuebnoe
nocobue / K.A. Bareines, B.M. Besnansko; Iox pen. AW
Barbinesa, A.A. CMonskuna, - M. HHL] HHOPA-M, 2013
- 288 c.: 60x90 1/16. - (Bricuiee o6pa30opaHue:
Baxanaspmar). ISBN 978-5-16-004821-5

2015

hitp://znanivm.com.’
bookread2.php?boo 1
k=397679

3. MarepranoseeHHe H TEXHOIOTHA MAaTepHanoR: YueGHHK
/ TI1. ®erucos, O.A. Tapudymud. - M.: HHI UHOPA-M,
2014. - 397 c.: 60x90 1/16. - (Belcliee ofpasoranue:
Bakanaspuar). [ISBN 978-5-16-006899-2

2014

http://znanium.com’
bookread2.php?boo
k=413166

JOmONHATEND

Hasl TuTeparypa

1. JIaGopaTopHELH NIPAKTHKYM 110 MaTepHanoRe/icHuio / JI.
B. KaproHoga, A. B. Koctun, B. B, [Isetaesa;
BramuMupcknil rocynapeTseHHbIN yruBepeutet (Bil'Y);
nojl pen. A. B. Koctuna, B. A. Keuuna. - M3a. 2-e, nenp. 1
nen. — Baaaumup: BrafuMHpcxui rocyapeTBeHHBIR
yHuBepcuteT {Biul'Y), 2007, - 68 c.: WL ~ MMeercs
3IeKTpOHHAN Bepens. — Bubnnorp.: ¢. 67. M3jauue Ha ap.
nocutene: JabopaTopHblii IIPAKTHEYM TI0
MarepHamoBeaeHHI0 {DnexTporustii pecype] /JL B,
Kaprouosa. A. B. Kocrun, B, B. [1eTacpa; BraanMupckiit
rocynapcTeeHHbI yaupepenrer (Bnl'V); noa pen. A. B.
Koctrua, B. A. Keupna. — Broagumup, 2007, — ISBN 5-
89368-780-9.

2007

126

2. Matepuanobefienne [DnekTpoHHsIH pecypc]: yuebHoe
imoecTpupoBanHoe rnocotue / E.I. 3apem&o. — M.: YMIL
AT, 2009. —

2009

http:/fwww student| |
ibrary.ru / book /

ISBN97559994004
75.html : |

6.2. Ilepuopudeckue H3JAHHSE

}Kypb{aﬂbl ((BUleUCbi MarepHaIOBeICHAAR, ((MELTCpH&JIOBCIECI-IHC)).

6.3. HaTepHer-pecypest
www.materialscience.ru,
http://xn--80aagiceszezsw.xn--plai/




7. MATEPUAJBLHO-TEXHUYECKOE OBECHHEYEHUE JHCIHIIIMHbI

Jlist peaH3al[uy TAHHOM IHCIHIITHEE UMEIOTCS CHCHIATbHbIE TOMEIMEHHS LS IPOBCACHNA
RaHITHH JICKIHOIIIIOr0 THIA, 3aHATHH abopaTOpHOro THIA, TPYNIOBBIX W HHIMBHIYAJILHDBIX
KOHCYJIBTAINi, TEKYIIEro KOHTPOTIA M IPOMEXYTOUHOH aTTECTALMHM, & TAKKe MOMEINEHHA /U1
.CAMOCTOSITENBHOM paboThL [IpakTuyeckue/mabopaTopHbIe paboTsl TIPOBOJISITCS] B
CHEUaTN3HPOBAHHBIX 2y JHTOPHAX:

aymuropus  103-2, o06opyloBaHHAs ~MeTAUIOrPaQUYeCKIMH  MHKPOCKOIAMH. Habops!
MHKPOLLUTH(OB, albOOMBI MEKPO- B MAaKPOCTPYKTYP;

ayzuropus 102-3, 06opyl0BaHHAsS TBEPIOMEPAMH, IEYaMK [ TePMOOOPaOOTKH.

JleKuMOHHEIE ayINTOPHH 060pyI0Banbl poekTopamu. Hoytoyx.

[TepeucHb MCIOJIB3YEMOTO TUIEH3HOHHOrO MTPOTPaMMHOTO 0becretenHs: MS Windows, MS
PowerPoint. 7
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