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1. llesu u 3212494 AU CIUILIHHBI

[lenb n3yyeHHUss AUCHUIUIMHBI - JaTh 3HAHUS O IPUPOJIE U CBOMCTBAX MaTE€pUAJIOB, a TAKXKE
METOJIaX UX YIPOUYHEHHUS JJIsi HanOosee 3PGEeKTUBHOTO UCIIOIH30BAHUS B TEXHHKE.
OcHOBHBIE 337]a41 TUCIUIUIMHBI: 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPhI
MaTepHuaaoB MPU 3aTBEPAEBAHUM, TNIACTUUECKON edopMaIiiu U TEPMUIECKON 00padOTKeE;
yMETh YCTaHABIIMBATh B3aMMOCBSI3b KOMITJIEKCa (PU3UKO-MEXaHUUECKUX CBOMCTB CO
CTPYKTYPOH; C MO3UIUHN IKCILTyaTallMOHHBIX TPeOOBaHUN HAYYUTHCS PAllMOHAIBHO
BBIOMpATh MaTepUalIbl JIsl 00€CTICUeHHS TPOYHOCTH, HAJIS)KHOCTH U JIOJTOBEYHOCTH
U3JEITNH.

Kparkoe cogepkanue TUCHMIIIMHBI

JlucruruinHa 3HaKOMHT CTYJACHTOB ¢ (PH3UYECKOM CYITHOCTHIO SBJICHUM, IPOUCXOISAIINX B
MaTepuajax Mpy BO3ACHCTBUM HAa HUX Pa3IMYHbBIX (DAKTOPOB B YCIOBUSX IIPOU3BOJICTBA U
AKCIUTyaTalliy ¥ TIOKa3bIBAaeT BIMSHHUE HA CBOWCTBA MaTepPHANIOB; YCTAHOBIUBACT
3aBHCHMOCTb MEX]Iy COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU MAaTEPHAIIOB; U3yUaeT TCOPHIO
U TIPAKTUKY PA3JIMYHBIX CITIOCOOOB YIIPOYHEHUSI MaTepUaIoB, 00ECIEUUBAIOIIUX BHICOKYIO
HaAEKHOCTD U JIOJITOBEYHOCTH JIeTalIel MallluH, HHCTPYMEHTA U IPYTUX U3CINIA; U3ydaeT
OCHOBHBIE T'PYIIIBI METALUTHYECKUX U HEMETAJUTMUYECKUX MaTepPUaoB, UX CBOMCTBA U
001acTh MPUMEHECHHUS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: PU3MUECKYIO CYIIHOCTD SIBICHUI,
[IPOUCXOAAIIMX B MaTepuaiax Mpu BO3ACHCTBUN Ha
HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHSX MX
OIIK-1 CnocobeH CTaBUTh M pemIaTh HHKEHEPHBIE [KCILTyaTaIliH

U Hay4HO-TEXHUYECKHE 3a/1auu B cpepe cBoeil  [YMeeT: oCylIecTBIATh BEIOOP MaTepraioB AJs

npoeccuoHaNbHOMN AESITEIbHOCTH U HOBBIX W3JIEJIUHI Pa3IMYHOIO HA3HAYEHUS C Y4ETOM
MEXIUCUUIUIMHAPHBIX HAIIPABICHUN C HKCIUTyaTallMOHHBIX TPEOOBAaHUM U OXpaHbI
HCITOJIB30BAaHUEM €CTECTBEHHOHAYYHBIX, OKPYKaIOILIEH Cpebl

MaTeMaTU4YECKUX U TEXHOJIIOTUYECKUX Mozenel  [MImeeT npakTH4eCKui OMBIT: UCIIOJIBb30BaHUS
CIIPaBOYHBIX MaTepUaOB, IPOrpaMM U
UH(QOPMAILIMOHHBIX PECYPCOB IPHU BBIOOPE
MaTepHasoB JJIs U3EIUN Pa3IMYHOIO Ha3HAYECHUs

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI
MaTepHuasoB MPH 3aTBEPACBAHUH, TUIACTUYECKON
nedopMaIiuu ¥ TepPMHUIECKO 00paboTKe;
YMeeT: yCTaHaBIMBAaTh B3aMMOCBS3b KOMILIEKCA
ITK-1 Cnioco6eH k mpodecCHOHATEHOM (U3UKO-MEXaHIMUECKIX CBOMCTB CO CTPYKTYPOU; C
NesITEeIbHOCTH Ha BCEX CTAJIUAX pa3paboTKu MO3UINI SKCILTyaTal[MOHHBIX TPEOOBaHUIA
TPAHCIOPTHBIX CPEACTB CIENUATBHOTO HA3HAYCHHUS [PAIIMOHAIBHO BEIOUPATH MAaTePUAIIbI JIS
C UCIIOJIb30BAHUEM TEPEIOBBIX METO/IOB pacyeTa U [0becredeH s MPOYHOCTH, HAIeKHOCTH U
POCKTHPOBAHUSI. NTOJITOBEYHOCTH M3CITHUI.
MMeeT npakTUYeCKUi OTBIT: aHAN3a
TEXHOJIOTHYECKUX MPOIECCOB, BIUSAIONINX HA
KaueCTBO MOJTYYaeMBbIX U3AETUH, C MO3UIUI
DKCILTYaTAllMOHHBIX TPeOOBaHMIA PallMOHATIBHO




BHIOMpPATh MaTepHaJIbl 1J1s1 00eCII€UeHUsI IPOYHOCTH,
HaJIC)KHOCTH U JJOJTOBEYHOCTH U3JIEITHH.

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.11 ®usuka,
1.0.10.02 MaremMaTu4eCcKUN aHaIn3

1.0.18 JleTanu MaliuH U OCHOBBI
KOHCTPYUPOBAHMSI,

1.0.20 TexHOMOTHS KOHCTPYKIIMOHHBIX MAaTEPUAJIOB,
[Ipon3BoACTBEHHAs MTPAKTHKA, MPOU3BOICTBEHHO-
TEXHOJIOTMYEeCKas MpakTuka (6 cemecTp)

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.11 ®usnka

3HaeT: crnocoObl u3MepeHust GU3NYeCKUX BETUYHH;
OCHOBHBIE CIIOCOOBI OLIEHKH MTOTPEIIHOCTH
AKCIIEPUMEHTANIbHBIX JaHHBIX, OCHOBHbIE
¢buznyeckue SBJICHUS U 3aKOHbI; OCHOBHbBIE
¢dusznyecKre BeTUYUHBI U KOHCTAHTHI, UX
orpeziesieHUue U €MHUIIBI U3MEPEHUS;
(GYHKIMOHATHHBIE TIOHATHS, 32KOHBI 1 TEOPUHU
KJIACCHUECKOW U COBPEMEHHOM (PU3UKHU, METOIBI
bu3nYECKHUX UCCIeA0BaHUN YMeEeT: ONTUMAIBLHO
MPEICTaBISITh SKCIIEPUMEHTANIbHBIE JaHHbIEC U
BBITIOJIHATD CTAH/IAPTHYIO OLICHKY MOTYYEHHBIX
pe3ysbTaToB (rpadudeckoe IpeICTaBICHUe MacCHBa
TAaHHBIX, pacyeT CPEAHUX 3HAYEHUH, OLICHKA
norpenrHocTH), [I[puMensaTs Gpuznko-
MaTeMaTH4Ye€CKHUE METO/IbI 1JIsl PEIICHUS
MPUKIIATHBIX 3a7a4; TPUMEHATH (GUZHUKO-
MaTeMaTH4YE€CKUE MPUEMBI U METO/IbI AJI PELICHUS
KOHKPETHBIX 3a]1a4 U3 Pa3InYHbIX obnacTeit
npodeccHOHANBHON NeATeIbHOCTH; IPUMEHSITh
HAy4HYIO anmnapaTypy AJis IPOBEACHUS
(U3UUECKOro HKCTIEPUMEHTA, OTIPENIENIATh
KOHKpETHOE (PU3NYECKOE COJEPKaHUE B
MPUKIIAHBIX 3a7a4ax VIMeeT npakTU4eCKHi OIbIT:
MPEICTaBICHUS SKCIIEPUMEHTAIIBHBIX PE3YJIbTaTOB U
OLICHKHU IMOJIYYEHHBIX PE3yJIbTaTOB UCCIIEI0BAHUS
(popmynupoBaTh BBIBOABI HA OCHOBE MOITYYEHHBIX
PE3YJbTAaTOB B COOTBETCTBUHU C ITOCTABICHHOM
LeNbo HccenoBanus), Pemenus 3aiau u3
pa3IMYHBIX 00NacTel (PU3KUKU, TPOBEACHUS
(bu3NYECKUX SKCIIEPUMEHTOB

1.0.10.02 MaremMaTi4eCKUA aHaAINA3

3naeT: OCHOBHBIC METO/BI PEIICHHS THUIIOBBIX 3a71a4
MaTeMaTHYECKOTo aHaim3a YmeeT: OCHOBHEIE
METO/bI PELICHHS TUITOBBIX 33/1a4 MaTEMAaTUYECKOTO
aHayim3a MimeeTr nmpakrudyeckuil onsIT: Permenus

THIIOBBIX 3aJJa4 MaTCMaTHYCCKOI'O aHaJjin3a




4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mast TpyA0€eMKOCTh JUCHUILIMHBI COCTABISET 2 3.€., 72 4., 32,25 4. KOHTaKTHOU

paboThl
Pacnpenenenue
Bcero 110 CEMECTpaM B Hyacax
Bun yuebHol paboThl
4acoB Homep cemectpa
3
OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 72 72
Ayoumopnvie 3aHAmus: 32 32
Jlexumu (JI) 16 16
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHbie paboTsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 35,75 35,75
C IPUMEHEHHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUH
N3yueHne MapKupOBOK CTaJIel, YyI'yHOB, LIBETHBIX METAJJIOB 5 5
1 CIUIaBOB
N3ydenue mporeccoB KpUCTAIITU3ALUH JKEIe30- 5 5
YIJIEPOAMCTHIX CIUIABOB 3a/laHHOIO COCTaBa
Pedepar no pazneny "Hemeramnuueckue matepuais” 6 6
Pedepar o pazneny "LIBeTHBIC METAIITBI U CIIIABHI" 6 6
Pedepar "KoHCTpyKIIMOHHBIE CTaIH U CIIABHI" 7,75 7.75
[ToaroroBka k 3amute J1a00pPaTOPHBIX padOT 6 6
KoHCynbranyuy 1 NpoMeKyTouHasl aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. CoaepkaHue TUCHMIIIMHBI

O0beM ayTUTOPHBIX 3aHATUN O BUIaM B
pajigena HaumenoBaHue Pa3aciioB TUCHUIIIIMHBI qacax
Bcero JI 113 JIP
1  |CrpoeHue u CBOICTBA MaTeprasoB 8 4 0 4
) da3oBbIE TpeBpallleHns. JlnarpaMMbl paBHOBECHBIX ) ) 0 0
COCTOSTHUI
3 |CruiaBel Kene30—yniepon 6 2 0 4
4  |Teopus U MpakTHKa TEPMUUECKON 00pabOTKH CTalu 10 4 0 6
5 |CneumanbHble cTaiu 4 2 0 2
6 [{BeTHBIC METAILIBI U CILIaBbl. Hemerammueckue ) ) 0 0
MaTepHuabl
5.1. Jlekuum
Ne Ne Kox-
nexumpasena HanmMenoBanue uim KpaTkoe COACPKaHUE JIEKIIMOHHOIO 3aHATHUS BO
4acoB
1 1 |Tunsl cBsizu B TBEPABIX Tesax. [IOHATHS 0 KpUCTAINIMYECKON PELIETKE U 2




pIIEMEHTapHOM siuelike. OCHOBHBIE TUIIBI KPUCTAIIIMUECKUX PEIIETOK METAJIIOB.
SABnenue nomumopduzMa. AHU30TPOIHS CBOMCTB KPUCTAJLIOB. [leexTht
KPUCTAJNINYECKOTO CTPOEHUSI METAIIJIOB (1.K.C.). BiausHue 1.x.c. Ha cBOiicTBa
METaJJIOB.

Yrpyras nedopmarus. MexaHn3Mm 1miacTudeckoi aedopMaii B MOHO- U
MOJUKPUCTAIIMUECKUX Tenax. BiausiHue miactuueckot redopmaryy Ha
CTPYKTYpPY M CBOMCTBAa METAJIJIOB. SIBiIeHNE HaKIIENa. XPYIKOe U BA3KOE
paspyuenue. SBiaenue xianHoiaomkocta. Cxema Hodde.Mcnbitanus Ha
pacTspkeHue. XapakTepUCTUKH MEXaHUYECKUX CBOMCTB METAJUIOB (3KECTKOCTb,
[IPOYHOCTB, INIACTUYHOCTD, TBEPAOCTD, yAapHas BI3KOCTb, BBIHOCIUBOCTD,
W3HOCOCTOMKOCTD U JIP.) U METOJBI UX onpeneneHns. OCHOBHbIE MEXaHU3MBI
YIPOUHEHUSI METAININYECKUX MaTepuaoB. B3auMocBsa3b MpOYHOCTH,
MIACTUYHOCTHU U BsI3KOCTH. [Ipotiecchl, mpoucxoasiue npu HarpeBe
ne(opMHPOBAHHOTO METaslIa: BO3BpAT U peKpUcTauin3anus. X BausiHuE Ha
cBoMcTBa. PaKTOPBHI, ONPEAEISIFONINE Pa3MEP PEKPUCTAIIIM30BAHHOIO 3€pHA.
XoJsioHast ¥ Topsivas IiacTuueckas aeopmarius.

[TonsTHA cr1aBa, KOMIOHEHTA, Ga3bl. CocoObl BEIPaXXEHUsI KOHIIEHTpalun
cru1aBoB. Turbl Ga3 B METAINIMUECKUX CIIIaBaX: TBEP/bIE paCTBOPHI (3aMELIECHUS U
BHE/IPEHHUS1), XUMUYECKUE COETMHEHUS, TIPOMEXKYTOUHbIE (ha3bl. OCHOBHBIE THIIbI
uarpaMM COCTOSIHMSL IBOMHBIX crucTeM. OmnpesieneHue cocraBa u Koinuuectsa a3
10 quarpamme cocTosiHus. CBsI3b CBOMCTB CILIaBa ¢ JUarpaMMON COCTOSTHUS.

Kparkas xapakTepucTtika ¢a3 B CIUIaBax jkeesa ¢ yraepoaom. luarpamma
COCTOSIHHSI JKeJIe30—IIeMeHTUT. @OopMUPOBaHHUE CTPYKTYPHI CIUIABOB MPU
MeIJIEHHOM OXJIaKAeHUH. CTPYKTYPHBIE COCTABIISIONIUE U CBONCTBA YITIEPOIUCTBIX
crajneit u 6enbix yyryHoB. OO1as xapakrepuctrka ctaieil. [loctosHHble npuMecu
U UX BJIMSHHUE Ha CBOMCTBa cTajneil. Cepble UyryHbl, UX KiIaccuUKaIys no popme
rpadUTHBIX BKIFOUCHHUN U CTPYKTYPE METAJTMUECKON OCHOBBI.

[TonsiTie o TepmMuyeckoii oopadorke. Kimaccudukanms BU0B TepMUUECKON
00paboTtku. Kputnueckue Touku ctanu. XUMHUYECKHE IEMEHTHI, BXOJAIINE B
cocrtaB ctaneil. Knaccuduxanus nerupyroniux snementos. OOpa3oBanue
ayCTeHHUTa IpU Harpese. PocT 3epHa aycTtenura. BiusHue pasmepa 3epHa Ha
CBOICTBa CTajM; eperpeB u nepexor.Pacnaj aycTeHnTa Ipyu OXJIaKICHUH.
/lnarpaMmma M30TEPMHYECKHUX IPEBPAIICHUN IEPEOXTIAKIEHHOTO ayCTECHUTA.
[lepnuTHOE, MapTEeHCUTHOE M OEMHUTHOE NpEBpallleHHs ayCTeHnTa. BriusHue
JIETUPYIOIIMX JIEMEHTOB Ha MIPEBPAILEHUs aycTeHnuTa. [IpeBpaiienns aycteHura
[P HENIPEPBIBHOM OxJIaxkAeHUH. CBOMCTBA MPOIYKTOB pacnaja
ayctenuta.l[peBpanienus npu oTIycKe 3akajl€HHOM cTalnu. BiusiHue nerupyromumx
HIIEMEHTOB Ha IPOLECCHI OTIyCKa. [I3MeHeHne CBONCTB CTaIM MIPH OTITYCKE.
OTmycKHast XpyInKOCTb.

Orxur I pona. Buas! orxura I pona (nuddy3uoHHbIM, peKpUCTaIITN3allMOHHBIH,
st cHATUs HanpsbkeHuil ). Omxur 11 poga. Buast omxura Il pona (rmonssii,
HETOJIHBIN, HOpMaTu3anus, CPepornTu3upyromuil 1 T.11.). 3akajika craid. Beioop
TEMIIEPATYPbl OXJIAKICHUS U OXJIAXKIAIOIIEH Cpeibl ISl 3aKAJIKU. 3aKaIMBAEMOCTh
W TTPOKAIMBAEMOCTh; (DaKTOPHI, BIUSIONINE HA HUX. BHyTpeHHUE HANPSKEHMUSI,
BO3HUKaroIMe Mpu 3akanke. CriocoOwl 3akanku. Hu3kui, cpeHnii U BBICOKUN
OTITyCK. XUMHKO-TepMuueckas oopadorka crajueit (XTO)

Knaccudukanus cranei mo XuMHIECKOMY COCTaBY, CTPYKTYpE U Ha3HAYEHHUIO.
MapxkupoBka craneil. Konctpykimonssie cranu. OCHOBHbIE TpeOOBaHUS,
MpeabsIBIsIEMble K KOHCTPYKIIMOHHBIM cTajsiM. CTpOUTENbHbIE CTaJIH.
ApmarypHsele cTand. CTanu A X0J0JHOW MITAMIIOBKH. YIIy4IIa€Mble CTaJIH.
Cramu qyist XTO. Ipyxxunnsie ctanu. [logmmumnHukoBsie cTanu. MapTeHCUTHO-
cTaperomye ctani. KoHCTpYKIIMOHHBIE CTaIM ClIeHUalbHOro HazHaueHus.Cranu
BBICOKOM M3HOCOCTOMKOCTH. CTanu A KpUOTeHHbIX TeMiieparyp. Ctanu
MOBBIIIEHHON 00pabaTeiBaeMocTH pe3anneM. Koppo3noHHOCTOMKHE cTaiu.
JKapocTtolikue ctanu u cruiaBsl. THCTpyMeHTaIbHBIE CTalu. TBEpAbIE CIIIABHI.




Tepmudeckast 06paboTKa IIBETHBIX CIUIABOB. 3aKalika Ha MEPEChIIEHHBIN TBEPIBINA

pacTBOp U ctapenue. AmtomuHauid. CritaBsl Ha OCHOBE anmroMuHusA. Kiaccudukanus

U TepMUYecKas 00paboTka aTIOMUHUEBBIX CIUTaBOB. Menb. CruiaBbl Ha OCHOBE

8 6  |Menu. JlaTyHM, NX CBOMCTBA, MApKUPOBKA U MPUMEHEHHE. BpoH3bI: cocTaB, 2
CBOICTBA, MAPKUPOBKA U 00JIACTH NpUMEHEHUs. TUTaH U ero CIUIaBhI.
AHTH(QPUKITMOHHBIC CIJIABBI HA OJIOBTHUCTOM, CBUHIIOBOM, ITMHKOBOU U
AJIFOMUHUEBOM OCHOBE. HemeTanmnuueckrue Marepualibl

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
He nipenycmorpensl
5.3. JIaboparopHbie padoThI
No No . Kon-Bo
HaumeHnoBaHue nim kpaTkoe cofepkaHue J1adbopaTopHoOil paboThI
3aHATUsA[pa3aea 4acoB

1 1 |[[lnactuueckas nedopmarys METaJIOB. 2

2 1 Pexpuctaiuin3alluOHHbBINA OTHKUL. 2

3 3 [AHanu3 auarpaMMbl COCTOSSHUM KeJIe30-yIIIEepO. 2

4 3 |®a3oBble MPEBPALICHUS U CTPYKTYpaA YINIEPOJUCTHIX CTAJICH U UyT'yHOB 2

5 4  |BausiHHE CKOPOCTH OXJIAXACHUS Ha CTPYKTYpPY U CBOMCTBA YIJIEPOAUCTOM cTain. | 2

6 4  |OTtmyck cranu 2

7 4  |Teopus u mpaKTHKa TEPMHUECKOU 00pabOTKHU (CeMUHAp) 2

8 S |[MapkupoBKa CcTajiei, [IBETHBIX METAJUIOB U CIUIABOB 2

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Boinonnenne CPC
Crnrcoxk nuteparypsl (¢ yKazaHUEM Kon-
[Monsun CPC pas3melios, raB, CTpaHuil) / ccbuika Ha  [CeMecTp| BO
pecypc 4acoB
MarepuanoBeneHnue: yueOHoe nocobue K
V3yueHte MAPKHPOBOK CTasIei, TyryHOB, naboparopusiM pabotam /M.B.Jlanuna,
[BETHBIX METAILIOB H CILIABOB B.JI.Wnpuues, A.C.Co3bikuna.— UeaaOuHCK: 3 5
W3n-Bo FOYpI'Y, 2013.—81c. Crp.46-54 u
73-78
MatepuanoBeneHue: yaeOHoe mocodue K
3y CHIE POLECCOB KPHCTAITH3AIMH maboparopHbIM pabotam /M.B.Jlanuna,
KCIIC30-Y IEPOIHCTEIX CILTABOB 331aHHOIO B.JI.WnbuueB, A.C.Co3bikuHa.— UeasOuHCK: 3 5
W3n-8o FOYpI'Y, 2013.—81c. Ctp.27-46 win
cocTaBa . .
110001 MCTOYHUK U3 CIIHCKA OCHOBHOM
TUTEepaTyphl
1. Jlaxtun, FO. M. MarepuanoBeneHue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3., nepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. yactsb I, ctp. 434-520 unu 2. ConHues,
Pedepar 1o pasaeny "Hemerammmaeckne [O. [1. MarepuanoBenenue YueO. s By30B
P — M0 METAJUTYPI., MAIIUHOCTPOUT. 1 3 6
obmietexH. cnienuanbHOCTAM HO. I1.
Connnes, E. U. [Ipsaxun. - 3-¢ u3..
nepepab. u gom. - CI10.: Xumuznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664




Pedepar no pazaeny "L{BeTHbIE MeTaLIBI U
CIuIaBbl”

1.JTaxtun, 0. M. Marepuanosenenue
YueOHUK ST BTY30B. - 3-€ U31I., mepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ni. miaBbl XIX-XXIII ctp. 378-422 unu 2.
Connues, FO. [1. Marepuanosenenue Yueo.
IS By30B 110 METAJUTypr., MAIIMHOCTPOUT. U

oOmeTexH. cneruanbHocTsaM 1O, I1.
Conuues, E. U. [IpsxuHn. - 3-e uzg..
nepepab. u gom. - CI16.: Xumuznar, 2004. -
734,c.un. paznen IV, ctp. 478-538

Pedepar "KoHCTpYyKIIMOHHBIE CTaH U
CruIaBbl"

1. JlaxTun, FO. M. MarepuanoBenenue
Y4eOHUK [T BTY30B. - 3-€ U311., nepepad. u
nor. - M.: Mammnoctpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 nnm 2.
Comnnres, 0. [1. Martepuanosenenue Yueo. 3
TS By30B 110 METAJUTYPr., MAIIMHOCTPOUT.
oOmierexH. cuemuanbaocTsIM 1O. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepab. u gomn. - CII6.:

7,75

[TonroToBka K 3ammure JJabopaTopHBIX paboT

JI¥000¥1 MCTOYHUK U3 CIIUCKA OCHOBHOM
TUTEPATyPbI

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA MPOBeAeHHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,

HpOMe)KYTO‘IHOﬁ arrecranmun

KoHTponb kauecTBa 0CBOEHHS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISECTCS B
cootBeTcTBHH C [lonoxeHnem o OaNIbHO-PEUTUHIOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB

y4eOHOH JESITeNIbHOCTH 00yYarOIINXCS.

6.1. Kontpoabubie meponpusitust (KM)

Yuu-
Ne | Ce- Bux Ha3zBanue Maxe. ThIBA
KOHTponpHOTO  |Bec [Topsimok HauncneHus: 6amioB -
KM|mectp| koHTpomst Oamn
MEPOTPHSITHS eTcs
B [TA
[Tpu onieHNBaHUM PE3yIBTATOB
MEPONPHUATHS UCTIONb3yeTCs OaIbHO-
[PEUTHHIOBas CCTEMa OLIEHUBAHUS
[PEe3yNbTaToOB YUeOHOH e TeNbHOCTH
oOydarormuxcs (yTBepKIeHa MTPUKa30M
pekropa ot 24.05.20191. Ne179) Pedepar
OLICHUBAETCSA CIEeIyIOIMUM oOpa3zom: 4
Pedepar no uBeTHbIM 0asa - 3a ITyOOKO PACKPBITYIO TEMY.
1 3 Texyuuii |MeTasiaM U CIIaBaMm. 1 9 Mcmonp30BaH0 TOCTATOYHOE KOJIMUECTBO saer
koHTponb | KPM otHOCHTCS K 6 TMTEpaTyphl 10 MIPEJIOKEHHON TeMe. 3

paszueny

Oamia - Teme pedeparbl pacKpbITa, HO
UCTIOJIb30BaHO HEJOCTATOYHOE
KOJTMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Gayta - TeMa pedepara pacKpbiTa
dbparmMeHTapHO, MOBepXHOCTHO. () 6aoB
- pedepar He IpeCTaBIICH IS
npoBepku. Bec meponpusitus 1,
MaKCUMAaJIbHBIN Oart 4.




Texymni
KOHTPOJIb

Pedepar no
HEMETaNTINYEeCKUM
Mmarepuanam. KPM

OTHOCHTCS K 6

pasnueny

[Ipu orieHUBaHUY PE3YIBTATOB
MEPOIPUSITUS UCTIONB3YETCsl OaNIbHO-
[PEUTHHTOBAsI CHCTEMA OLIEHUBAHUS
pe3yIbTaTOB YUeOHOM NeSTEIbHOCTU
oOyuaronuxcs (yTBepKJIeHa MPUKa30M
pekropa oT 24.05.2019r. Ne179) Pedepar
OIICHUBAETCA CIAEAYIOIHUM 00pa3om: 4
Oaia - 3a TIIyOOKO PacCKPBITYIO TEMY.
cnonp30BaHO JOCTATOUHOE KOJTHMUYECTBO
TUTEepaTyphl MO MPEAJIOKEHHON TeMeE. 3
Oarta - Teme pedeparsl pacKpbITa, HO
MCIIOJIb30BaHO HEOCTATOYHOE
KOJTMYECTBO JINTEPATYPHBIX UCTOYHUKOB.
2 Oamna - TeMa pedepaTa pacKpbiTa
¢dbparmeHTapHO, MOBEPXHOCTHO. () OaIIOB
- pedepar He TIpeICTaBICH s
npoBepku. Bec meponpustus 1,
MaKCHUMaJIBbHBIN Oat 4.

3a4CT

Texymnii
KOHTPOJIb

Pedepar no
KOHCTPYKIIMOHHBIM
cramsm. KPM
OTHOCHUTCH K 5

paszzueny

[1pu olleHMBaHUY PE3yIBTATOB
MEpPONPHUATHS UCTIONb3yeTCs OaIbHO-
[pEUTHHTOBAsI CUCTEMa OLICHIUBAHUS
pEe3yJIbTaTOB yUeOHOH NesTeNbHOCTH
oOydarommuxcs (yTBepKJaeHa TPUKA30M
pekTopa oT 24.05.2019r. Ne179) Pedepar
OILIEHUBAETCS CICAYIONIMM 00pa3om: 4
6asia - 3a IIyOOKO PACKPBITYIO TEMY.

I cTiob30BaHO TO0CTATOYHOE KOJINIECTBO
TUTEpaTyphl M0 NPEATIOKEHHON TeMe. 3
Oamta - Teme pedeparsl pacKpbITa, HO
MCII0JIb30BaHO HEJJOCTATOYHOE
KOJTMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Gayta - TeMa pedepara pacKkpbiTa
dbparmMeHTapHoO, ToBepXHOCTHO. () 6aToB
- pedepat He MpeaCTaBIEH s
npoBepku. Bec meponpustus 1,
MaKCHMaJIbHBII Oa 4.

3a4CT

Texymui
KOHTPOJIb

KomnokBuym mmo
MIaCTUYECKOM
nedopmaruu u

PEKpUCTATITU3ALINH.
KPM orsocurcs k 1
pazneny

KosutokBuyM pOBOAUTCS HA
TabopaTOpPHBIX paboTax Mociie U3ydeHus
COOTBETCTBYIOILETO pa3/ea Kypea.
Kos10KBHUYM COIEPKUT 1O 8 BOIPOCOB
[Tpu o1ieHKE MCTIONIB3YETCS CIEAYOIIAs
[IKaJa: 32 KaKJIbII IPAaBUIbHBIA OTBET 1
Oas.

3a4CT

Texymui
KOHTPOJIb

3amura
1abopaToOpHBIX padboT
o 1 pazneny

JlaGopaTtopusbie padots! "[lmacTuueckas
nedopmarust MmetayioB" u "
Pexpucrannu3ainoHHbIA OTKUT"
B3aUMOCBSI3aHbI U 3aAIUIIAIOTCS
OJTHOBpEMEHHO. 3aIuTa J1abopaTOpPHbBIX
paboT OCYIIECTBISAETCS MHIUBUTYAIIBHO.
OrneHnBaeTcs MPaBUIHLHOCTH BBIBOJIOB U
OTBETHI HAa BOITPOCHI (TPH BOIMPOCA).
OO0muit 6a1 Npu OLEHKE CKIIaAbIBACTCS
13 CIENYIOIIMX MOKa3aTeyiei

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHHI - |
Oan

- HpaBPIJIBHBII;'I OTBCT HA OAWH BOIIPOC -1

3a4CT




Oast

Texymui
KOHTPOJIb

Komnoksuym 1o
JKEJIEe30yITIEPOIUCTHIM
cmnaBaM. KPM
OTHOCHTCS KO 2 11 3
pasneny

KosiokBuyM IpoBOIUTCS Ha
TabopaTOPHBIX paboTax Mociie U3ydeHUs
COOTBETCTBYIOLLETO pa3/ea Kypea.
Kos10kBHyM COAEPKUT MO 8 BOIPOCOB
[Ipu orLieHKE UCTIONB3YETCs CIELYIOIas
[IKaja: 32 KKl IPaBUIbHBIA OTBET 1
Oas.

3a4CT

Texymui
KOHTPOJIb

3amura
1abopaTopHBIX paboT
1o 2 u 3 pasueny

3amura 1abopaTopHbIX padoT
OCYULIECTBIISIETCS] UHUBUAYAJIBHO.
OneHuBaeTcs NpaBUIBHOCTH OTBETOB Ha
BOIIPOCHIL. 3a/1at0TCs 4 BOIIpoca U3
nepeuns, umerouerocs B PIT/I.
Vcrionb3yeTcs mokasareib: NpaBUiIbHbIN
oTBeT Ha | Bompoc - 1 6amn

3a4CT

Texymnii
KOHTPOJIb

KommokBuyMm o
TEPMUYECKOMN
obpabotke. KPM
OTHOCHTCS K 4

paszzueny

KoJs10KBUyM IPOBOASTCS Ha
T1abopaTOpPHBIX paboTax Mociie U3ydeHus
COOTBETCTBYIOILIETO pazjena Kypca.
Kos10KkBHYM COIEPKUT 1O 8 BOIPOCOB
[Ipu oLIeHKE UCTIONB3YETCS CeAyoIas
IIKaJIa: 3a KKl IPaBWIbHBIN OTBET 1
Oas.

3a4CT

Texymni
KOHTPOJIb

[TuceMenHsI onpoc.
KPM otHocurcs k 5

paszmeny

13

CTyaeHT nojy4yaeT KapTOoUKy B
COOTBETCTBUH C KOTOPO HEOOXOAMMO
pacmdpoBarh 12 Mapok cranei u
YYTYHOB U 110 IPUBEJICHHOMY
XMMHYECKOMY COCTaBY U OJHY CTaJlb
3amudpoBark. [Ipo1omKUTETEHOCTD
onpoca - 30 MuHyT . 3aaHKe
OIICHUBAETCA CIAEAYIOIHUM 00pa3oMm: 3a
Ka)X1yI0 ITPABUJIBHO BBIITOJHEHHYIO
paciupoBKy WIH 3alIHPPOBKY MapKH
CIUIaBa MpHucBauBaeTcs 1 6ai.

3a4CT

10

Texymui
KOHTPOJIb

3amura
nabopaTopHoit
paboThI 1o 4 pazaeny

3ammTa 1a00paTOpHOI pabOTHI
"BrnusiHue CKOPOCTH OXJIaXKACHHUE Ha
CTPYKTYpPY U CBOMCTBa CTAJIH"
OCYIIECTBIISIETCS] UHIUBUAYATBHO.
OreHNBaeTCS MPAaBUILHOCTD BBIBOJIA H
OTBETHI HA BOMPOCHL. 3a/1al0TCS TPU
BOIIpOCa.

OO01muit 6a1 Mpu OLEHKE CKIIAAbIBACTCS
W3 CJIECNYIOIINX MOKa3aTee:

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHBI - |
Oat

- MPaBWJIBHBIN OTBET Ha OJIMH BOMPOC - 1
Oat

3a4CT

11

Texymui
KOHTPOJIb

3amura
1abopaTopHBIX paboT
1o 4 pazueny

3amura nabopatopHoit padoTsl "OTHmyck
cTanu" OCylIeCTBISAETCS
uHAMBUIyasIbHO. OlLleHnBaeTcs
MPaBUJILHOCTH BBIBOJIA U OTBETHI HA
BONPOCHL. 3aJ1al0TCS TPU BOIIpOCa.
OO01Mii 6as1 MpH OLIEHKE CKJIabIBACTCS
W3 CICAYIOIIMX ITOKa3aTesen:

- BBIBOJIBI IOTHYHBI 1 0OOCHOBAHHI - |

Oast

3a4CT




- IpaBUJIbHBIN OTBET HA OJIMH BOINpPOC - 1
OasI

IIpome-

121 3 YKyTOYHast

arTcCTanusa

3auer

CryneHT NUChbMEHHO OoTBeYasi Ha 9
BOIIPOCOB M3 MEPEYHs KOHTPOJIBHBIX
BOIPOCOB, UMEIOIIUXCS B CUCTEME
OnextponHblid FOYpI'Y u PITJ
muctumnHel. [Tociie mpoBepku paboThl,
B Cllyyae HEOOXOAMMOCTH,

[MpernoaaBaTcjib UMCCT MPaBO IMMPOBECTH 3a4CT

cobeceioBaHUE, TO3BOJIAIONIEE OLEHUTD
c(hopMUPOBAHHOCTH KOMTIETEHITUH.
[IponomxurenbHOCTH onpoca - 30 MUHYT
. 3ajaHue OLICHUBAETCS CIEAYOINUM
00pa3oM: 3a KaXK/bli PaBUIIbHBINA OTBET
npucBauBaercs 1 Oas.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

MIPOMEKYTOUHOMN
aTTecTaluu

Bun

[Ipouenypa npoBenenus

Kpurepun
OLICHUBAHUS

3a4€CT

[Tpu orleHMBaHUH PE3YITBTATOB MEPOIIPUATHS HCIIOJIB3YETCS
0aJIbHO-PEUTHHTOBAs CUCTEMA OIICHUBAHUS PE3yIbTaTOB yUeOHOM
JIeATeTbHOCTU 00ydaromuxcs (YTBepKIeHa IPUKA30M PEKTOpa OT

24.05.2019r. Ne179). Peittuar 00ydaromerocs mo IUCIHUILTAHE
OTpEENSIETCs MO pe3yybTraTaM TeKylero kKoutposs. [Ipu Hanuaumn
y CTYZIEHTa MPOXOAHBIX OaiuToB 1o Kaxkaomy KPM, ncxons u3
peiitunra 60% , CTYZIEHT Mody4aeT 3aueT 0e3 JOMOTHUTEIBHOTO
cobecenoBanuda. CTyleHT BIIpaBe MPUNTH Ha 3a4eT VI YAy4IICHUS
CBOETO pPEHTHHIa U TOIY4UTh OLIeHKY 1o hopmyiie Rd = 0,6RTex +

0,4Rma + Rb. ¢ ygeToM TeKyIero KOHTpoJIs U 0aioB 3a
MMPOMCIKYTOYHOC HCIIBITAHUC.

B cooTrBeTCTBUU C

. 2.5, 2.6
[lonoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarel 00yueHus

OIIK-1

3HaeT: GU3NUECKYIO CYyIIHOCTh SIBICHUHN, MPOUCXOASIIUX B

MarepHasax Mpu BO3EHCTBUU Ha HUX Pa3INYHBIX (PAKTOPOB B
YCIIOBHSX MX DKCIUIyaTalluy

OIIK-1

'YMeeT: OCylIeCTBIATh BEIOOP MaTepUaoB JUIsl U3AETUI

PA3JIMYHOIO HA3HAYEHHUS C YYETOM DKCILITYaTallHOHHBIX
TpeOOBaHUI M OXpaHbl OKPY’KAIOLIEH Cpebl

OIIK-1

Nmeer HpaKTI/I‘IGCKI/Iﬁ OIIBIT: MCITIOJIB30BaHU CIIPABOYHBIX

MaTepHasoB, IPOrpaMM U HH(OPMALIMOHHBIX PECYpPCOB MIPU
BbIOOpE MaTepUasoB JUIsl U3/IETUI pa3TUYHOTO Ha3HAYCHUS

[1K-1

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI MaTepHUajoB
NpY 3aTBEPAECBAHNH, IUTACTHYECKON ehopMalluK U TEPMUUECKOM
00paboTKe;

[1K-1

'YMeeT: ycTaHaBIUBaTh B3aUMOCBSI3b KOMITJIEKCA (PU3UKO-
MEXaHUYECKHX CBOMCTB CO CTPYKTYPOM; C O3ULIMIA
DKCIUTYaTallMOHHBIX TPEOOBAaHUI pallMOHAILHO BBIOUPATH
MaTepuabl sl 00eCreueHns: IPOYHOCTH, HaJIe)KHOCTH 1
ITOJITOBEYHOCTH U3/EIIHIM.




MMeeT mpakTU4EeCKUI OMBIT: aHAJIM3a TEXHOJIOTMYECKUX
MPOIECCOB, BIUSIONIMX HA KAYECTBO MOTYyYaeMbIX U3ACIUH, C
[1K-1 MO3ULNI SKCIITyaTallMOHHBIX TPeOOBaHUN pallMOHAIBHO BBIOUpPATh HH | [+ + [+
MaTepHaIbl 1)1 00€CTIEUCHHS TIPOYHOCTH, HAJIEKHOCTH 1
IOJITOBEUHOCTH M3ICIIUHA.

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMIIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
1. Jlaxtun, 0. M. MarepuanoBenenue Y4eOHUK JJIs1 BTYy30B. - 3-€ U3I.,
nepepal. u non. - M.: Mammunoctpoenue, 1990. - 528 c. ui.
2. Comnnues, 1O. I1. MarepuanoBenenue Yue0. /Uit By30B 10 METAJLTYPT.,
MAIIMHOCTPOUT. U o0mIeTexH. cneruaibHocTsIM FO. [1. Connnes, E. U. [psxun. - 3-
e u3.. nepepad. u pom. - CII16.: Xumuznar, 2004. - 734, [1] c. n.
3. Marepuanosenenue Y4eo0. Juisi By30B 10 HAIIPABJICHUIO U
CIEHHUAIBHOCTSM B O0JI. TEXHUKH M TeXHOJIOruu: nocesil. namstu . Y. Cunopuna
b. H. Ap3amacos, B. 1. Makapoga, I'. I. Myxun u ap.; [log o6m. pea. b. H.
Ap3samacosa, I. I. MyxuHa. - 6-¢ uzn., crep. - M.: U3garenscteo MI'TY, 2004. - 646
c.

6) OononHumenbHas IUmepamypa:

1. Tynses, A. 1. UactpymenTaneubie ctanu Cropas. A. I1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-e u3j., nepepad. u aor. - M.: MammHocTpoeHue,
1975.-272 c. un.

2. Tennep, FO. A. Marepuanoseaenue Yue6. mocodue ais By30B [lon
pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u goim. - M.: Meramnyprus, 1989. - 456
C. WL

3. Kapesa, H. T. LIBeTHbpie MeTaibl U ciiaBbl Teker yueO. nocodue H. T.
Kapesa ; FOx.-Ypan. roc. yu-1, Kad. ®u3. merannoseaeHue u pusrka TBEpPAOro
tena ; OYpI'Y. - Uensabunck: U3narensctBo HOYpI'Y, 2008. - 111, [1] c. u.

8) omeuecmeenHvle U 3apyOeHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubauomexe:
1. MerannoBeneHue u TepMuuecKas 00padoTka METAILIIOB
2. MamuHocTpoeHue

2) Memoouueckue YKazanusi Oisi CMyOeHmos8 N 0CE0CHUI0 OUCYUNTIUHbL:
1. Marepuanoseaenue: yueoHoe nocooue/ X.M.MbOparumos,
B.U.®unaros, H.A.Illabyposa. - Yensaounck: U3n-so FOYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. MarepuanoBeaenue: yueonoe nocooune/ X.M.MOparumos,

B.M.®unaros, H.A.Illa0ypoga. - Yensouunck: U3a-so FOYprY. 2010.-38c.

DJIeKTPOHHASI Y4eOHO-MeTOoAnYeCKasl IOKYMeHTaIUs

|N9| Bun |HaI/IMeHOBaHI/I€ bubmuorpadbudeckoe onrcanue




JUTEPaTyphl pecypca B
AIEKTPOHHOMN
dbopme
OCHOBHAS OnexkTpoHHbI [Marepuanosenenue: yueonoe nocooue /M.A.Cmupnos, K.}O.Oxkuies,
1 TeDATYDA KaTajaor X.M.U6parumos, 10.J1.Kopsrun: MU3a-so FOVYpI'Y, 2005. -U1.-139c.
patyp HOYpl'Y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
.. [Habyposa, H. A. Marepuanosenenue Y. 2 : Hemetananueckue
DJIEKTPOHHBII
JlononHuTeNbHAS Marepuasl : yued. mocobue /sl MaIluHOCTP. U METAJUTY L.
2 KaTaJjor .
ureparypa OVol'Y cnenuanbHocTel.- Yensbunck : M3n-so FOYpI'Y , 2011.-U.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
S HEKThOHHbL MarepuanoBeieHrue: yaeOHoe mocooue K 1aboparopHbsIM paboTam
JlomonHuTeapHAS p /11.B.Jlartna, B.JI.nenues, A.C.Co3piknHa.— Yenssounck: M3a-Bo
3 KaTajor
TUTEpaTypa TOVOTY IOVYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

[lepedeHb UCTIONB3YEMOTO TPOTPAMMHOTO O0ECIICUEHMS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

[lepedenb ucnonb3yeMbix NpohecCHOHANBHBIX 0a3 TAHHBIX U HH(POPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(6eccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue Q1 CIUITHHbI

Bun zanaruii

No
ayjl.

OcHoBHOE 000py/1I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
MPEIyCTaHOBIEHHOE MIPOrPaMMHOE 00CCIIEUCHHE, HCTIONB3yEeMOE JIJISl PA3TUIHBIX

BUJIOB 3aHATUN

JlaGopatopHbie
3aHATUA

230a
(D)

YueOHast 1abopaTopusi MaTepHaIOBEICHUSI, OCHAIIEHHAS: — TIeYaMU JIJIsl HarpeBa
o0pa31oB; — TBepAoMepamu bpunemnss u Poksenia; — pyyHbIMU TPOKATHBIMU
CcTaHaMH; — MeTayuiorpadguueckumu MuKpockornamu. 2. [lnakarer u honuun
(KomoTpaHCIapaHThl) 10 OCHOBHBIM paszziesiaM Kypcea. 3. Komnexius
MaKpOHLTU(OB U U3JIOMOB. 4. Moaenn KpUCTAIUTMYECKUX PEIIETOK METALIOB. 5.
Paznarounbiii Marepual 1o teMe «CruiaBbl xKeae30—ymiepoay. 6. Meronuueckue
mocoOus k 1abopatopHbiM pabotam. 7. KoHTpobHBIE 3a1aHUS IO OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DHIIbMBI.

Jlexuun

AyaIUTOPHA, OCHAIICHHAA My.]'[BTHMC)IPIfIHBIM IMPOCKTOPOM




