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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,
MIPOUCXOAIIMX B MaTepraiax Mpy BO3AEHCTBUN Ha
HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHSX MX

DKCIUTyaTaluu
OIIK-1 CnocobeH NpuMeHsTh €CTECTBEHHOHAYYHbIe|YMEET: OCYIIECTBIATh BEIOOP MaTepraioB A
1 OOIEMH)KEHEPHBIE 3HAHHS, METO/IBI W3/IENIUN PA3IMYHOTO HA3HAUEHUS C YUETOM
MaTeMaTU4eCKOro aHaJIN3a U MOJICIMPOBAHUS B [9KCILTyaTallMOHHBIX TPEOOBaHUN M OXPAHBI
npodeccuoHaIbHON AesITeNbHOCTH OKpY>KaroIlen cpe/ipl

MeeT NpakTUYECKUN OMBIT: UCIIOIb30BAHUS
CIIPaBOYHBIX MaTepUaOB, IPOrpaMM U
UH(QOPMAILIMOHHBIX PECYPCOB IPHU BBIOOPE
MaTepHasoB JJIs U3EIUN Pa3IMYHOIO Ha3HAYECHUs

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI
MaTepuasoB IPU 3aTBEPAEBAHUM, IUIACTHYECKON
nedopMaIuu 1 TepMHUIECKO 00paboTke

YMeeT: ycTaHaB/IMBaTh B3aUMOCBSI3b KOMILJIEKCA
(U3UKO-MEXaHHMUECKIX CBOMCTB CO CTPYKTYPOU
lMeeT npakTUYECKHA OMBIT: PALlMOHATIBHO
BbIOMpaTh MaTepuabl AJi1 00ecreueHns IPOYHOCTH,
Ha/IeKHOCTH U JOJITOBEUHOCTHU U3/1EIHNI

OIIK-5 CnocobGeH mpuHUMaTh 000CHOBAaHHBIC
TEXHUYECKHE PELIeHNUs, BBIOUpaTh 3P PeKTUBHBIE U
0e30macHbIe TEXHUIECKHE CPEICTBA U TEXHOJIOTHH

IpU PELICHUH 3a/1a4 IpoQeCcCHOHATbHON
JeSITeTbHOCTH

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedeHs mpeAnIeCTBYIOMNX TUCIIATUIHH, [lepedeHs MOCIETYIOMNX AUCITUTITHH,
BUJIOB pabOT yueOHOro IjiaHa BUJIOB paboOT




1.0.11 ®usuka,
1.0.12 Xumus

1.0.17 Jleranu MalvH U OCHOBBI KOHCTPYUPOBaHUS

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

1.0.12 Xumus

3HAET: OCHOBBI CTPOEHUS BEILECTBA, TUIIBI
XUMHUYECKUX CBA3EH, peaKIIMOHHYIO CIOCOOHOCTD U
METOJIbl XMMUYECKOIN HICHTU(UKALIMH U
OIpe/IeNICHUs BEIIECTB; OCHOBHBIE MOHSTHS, 3aKOHBI
U METOZbl XUMHUH B 00beMe, HeOOXOAUMOM ISt
npodeccroHaIbHON IeATeTbHOCTH,
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB MTPOCTHIX
BEIIECTB U COEAMHEHUI; METObI U CII0COObI
CHUHTE3a HEOPTaHUYECKUX BEILECTB; CYIIHOCTh
COBPEMEHHBIX (PU3NUYECKUX U PUINKOXUMHUUECKUX
METOJIOB UCCIIE0BAHU, IPUMEHSIEMbIX B XUMUH, a
TaK)K€ OCHOBHBIE 33/1a4H, KOTOPbIE 3TUMHU METO/IaMU
pelarTcs YMeeT: ONpeneisaTh
TEPMOJIMHAMUYECKYIO BO3MOXHOCTb [TPOTEKAHUS
npoliecca, UCIoJIb30BaTh (QyHAAMEHTaIbHbIE
MOHSTHS, 3aKOHBI U MOJIEJIU COBPEMEHHOW XHUMHH,
OIIPEeIeNIATh PEAKLIMOHHYIO CIIOCOOHOCTh BEIECTB, a
TaK)K€ IPUMEHATh €CTECTBEHHOHAYYHBIE METObI
TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX
VCCJIEIOBAHUM B XUMHH B IPAKTHYECKOU
NEATEIIBHOCTH; TIPOBOJUTH CTEXMOMETPUUYECKHE U
(U3UKO-XUMHUYECKUE PACUEThI IAPAMETPOB
XUMHUYECKUX PEAKIMH, JIeXKALTUX B OCHOBE
[IPOM3BO/ICTBEHHBIX IIPOLECCOB, ONPEAEIISTh
BO3MOYKHOCTb U ITyTh CAMOIIPOU3BOJIBHOTO
MPOTEKaHUSI XUMUYECKUX MPOLIECCOB, B OCHOBE
KOTOPBIX JIEKAT PA3IMYHbIE XMMUYECKUE PEaKIH
MMeeT npakTU4eCcKUil OMbIT: paboTHI €
XUMUYECKUMH CUCTEMaMH, UCIIOJIb30BAHUS
MprUOOPOB ¥ 00OPYIOBAHUS IS TPOBEICHHUS
HKCIIEPUMEHTOB, O€3011acHOM paboThI ¢
XUMHYECKUMH CUCTEMaMHU, UCTI0JIb30BaHUs
npuOOPOB M 000PYAOBaHMS ISl IPOBEICHHS
SKCIIEPUMEHTOB; IPOBEACHU 00pabOTKU U aHAIn3a
PE3YJIbTaTOB HKCIEPUMEHTAIbHBIX UCCIIeI0OBAHUM;
[OCTPOEHUS rpapuuecKoro Marepuana 1o
pe3yinbTaTaM IPOBEAECHHOIO dKCIIEPUMEHTA;
MCCJIEJOBAHNS HEOPTraHUUECKUX COeIMHEHUN U
UHTEPIPETALMN SKCTIEPUMEHTAJIBHBIX Pe3yIbTaToOB

1.0.11 ®usuka

3HaeT: OCHOBHbIE (PU3UUYECKUE SIBICHUS U 3aKOHBI;
OCHOBHBIC (PM3UUECKHE BEIIMIMHBI U KOHCTAHTBI, UX
OIPEEICHUE U €IUHULIBI U3MEPEHNUS,
(YHKLMOHAIbHbIE TIOHATHUS, 32aKOHBI U TEOPUN
KJIACCUYECKON U COBPEMEHHOM (DPU3UKH, METO/IbI
($u3NYECKUX UCCIIEA0BaHUM, CIOCOObI U3MEPEHUS
(GU3UUECKHUX BEIMYHH; OCHOBHBIE CIIOCOOBI OLIEHKU

MOrpCIIHOCTU SKCIICPUMCHTAJIBHBIX JAHHBIX YMmeer:




MPUMEHSTH (PU3UKO-MATEMaTHIECKIE METO/IBI JISI
pelIeHUs MPUKIIATHBIX 3a7a4; TPUMEHATH (PU3HUKO-
MaTeMaTUIEeCKUE TPUEMbI U METOBI JJIsI PEIICHUS
KOHKPETHBIX 3aJ1a4 U3 Pa3InYHbIX o0nacTeit
npo¢eCCHOHAIBHON AEATEIbHOCTH; TPUMEHSTh
HAy4HYIO anmnapaTypy AJis IPOBEACHHUS
(U3UIECKOr0o IKCTIEPUMEHTA, OTIPENIENIATh
KOHKpETHOE (PU3NYECKOe COEpKaHuE B
MPUKIIATHBIX 3a7a9aX, ONTUMAIBHO IPECTABIST
DKCIIEPUMEHTAJIbHbIE JAHHBIE U BBITIOIHATh
CTaHJAPTHYIO OLIEHKY MOJYYEHHBIX Pe3yJIbTaTOB
(rpaduueckoe mpeIcTaBICHHE MacCHBa JTAHHBIX,
[pacueT CpeqHUX 3HAYCHUH, OI[EHKA MTOTPEITHOCTH)
HNMeeT mpakTUUECKUI OMBIT: PEIICHUS 3a/1a4 U3
pa3nuuHbIX oOnacTeil pu3nKu, NpoBeIeHUS
(bu3NYECKUX SKCTIEPUMEHTOB, IIPEICTABICHUS
HKCTIEPUMEHTAJIBHBIX PE3yIbTaTOB U OLIEHKU
MOJyYEHHBIX Pe3yJIbTaTOB UCCIEA0BAHNUS
(popmynHpoBaThH BEIBOABI HA OCHOBE MOJTyYEHHBIX
pE3ybTaTOB B COOTBETCTBUU C IMOCTABICHHON
LEIbI0 UCCIIE0OBAHMS)

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacnpenenenue
Bcero [0 CeMecTpaM B yacax
Bun yue6HoM paboThI
4acoB Homep cemectpa
3
OO6mas Tpy10EMKOCTh AUCITUTUIMHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 35,75 35,75
C IPUMEHEHHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT Ui
[ToaroroBka k 3amute 1a00pPaTOPHBIX padOT 6 6
Pedepar no pazneny "Hemeramueckue matepuaib” 6 6
Pedepar "KoHCTpYKITMOHHBIE CTAJIH U CIUIaBBI" 7,75 7.75
N3yuenre MapKUpPOBOK CTaJIel, YyTYHOB, IIBETHBIX METAJIOB 5 5
1 CIUIaBOB
Pedepar no pazneny "l{BeTHbIe MeTANIIBI U CIIIABBI" 6 6
W3yueHne mporieccoB KpUCTaTU3AIUH KeTe30- 5 5
YIJIEPOAMCTHIX CIIABOB 33/IaHHOTO COCTaBa
KoHcynbTanum 1 mpoMexxyTodHas aTTecTalus 4,25 4,25
Bux konTpons (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT




5. Conep:kaHue IMCUUIIMHBI

No
pasnenal

HanmenoBanune pa3aciioB JUCHUIITTMHBL gacax

O0beM ayaIUTOPHBIX 3aHIATHH MO BUJIaM B

Bcero JI 113

JIP

1 |Ctpoen

Y€ U CBOMCTBAa MaTepUalioB 8

®da3oBsie MpeBpalieHus. JJuarpaMmbl paBHOBECHBIX
COCTOSTHUU

2

CrnaBbl keJ1e30—yIIepos 6

Teopus

U MPaKTHKa TEPMUYECKOM 00pabOTKU CTaIn 10

CrenuanbsHEIE CTaIH 4
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L[BeTHBIE MeTaJLIbI U CIUIaBbl. HemeTanmuueckue
MaTepHuabl
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5.1. Jlekuumn

Ne Ne
NeKIuupasaesa

HanmenoBanwne nimm KpaTKOC COACPIKAHUC JICKIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Turb! cBsi3u B TBEPABIX Tenax. [IoHATHS 0 KpUCTaIMYeCcKOl perieTke u
pIIeMEHTapHOM siuelike. OCHOBHbIE THUIIBI KPUCTAIIMUECKUX PEIIETOK METAJIIIOB.
SABnenue nonumopdusmMa. AHUZOTPONHS CBOMCTB KpUCTAILIOB. {epexTsl
KPUCTAJNINYECKOIO CTPOEHUSI METAJLJIOB (1.K.C.). BiausHue 1.x.c. Ha cBoiicTBa
METaJIOB.

VYrpyras nedopmanus. MexaHu3M MIacTUIECKOi 1eopMaliii B MOHO- U
MOJUKPUCTALTUICCKUX TelaX. BiusHue miactTruueckoit nedopmanuu Ha
CTPYKTYpY U CBOWCTBA METAJLIOB. SIBJIeHNE HaKIIENa. XPYIKOe U BA3KOE
paspyuieaue. Spnenue xinaanonomkoctu. Cxema Modde.Mcnpitanus va
pacTshkeHre. XapaKTePUCTUKNA MEXaHUYECKUX CBOWCTB METAIUIOB (KECTKOCTB,
[MPOYHOCTD, IINIACTUYHOCTD, TBépZ[OCTb, yaapHas BA3KOCTb, BBIHOCJIIMBOCTD,
W3HOCOCTOMKOCTB U JIP.) © METOJIBI UX ornpenerneHusi. OCHOBHBIC MEXaHU3MbI
YIIPOYHEHUS METAJUIMYECKUX MaTepHUAIOB. B3auMOCBA3b IPOYHOCTH,
TUIACTUYHOCTHU M BSI3KOCTH. [Iporiecchl, MpOuCXoasIue Mpu HarpeBe
ne(opMHPOBAHHOTO METaJIa: BO3BPAT U peKpUcTauin3anus. VX BIusiHuE Ha
cBoiicTBa. DaKTOPEI, ONPENEISIONINE pa3Mep PEKPUCTAIUTM30BAHHOTO 3epHA.
XonomHas 1 ropsyasi TiiacTudeckas aepopmariusl.

[TonsiTus criiaBa, KOMIIOHEHTa, (pa3bl. CrocoObI BRIpaKeHUsI KOHIIEHTPAIHH
cru1aBoB. Turbl Ga3 B METaNIMUECKUX CIIIaBaxX: TBEP/bIE paCTBOPHI (3aMELICHUS U
BHEPEHUS ), XHMUYECKUE COCTUHEHHUS, TPOMEXKYTOUHbIE (ha3bl. OCHOBHBIEC THUIIBI
TuarpaMM COCTOSIHMSL IBOMHBIX cucTeM. OmnpeseneHue coctaBa u Koinuuectsa a3z
o auarpamme coctossHusi. CBsI3b CBOMCTB CIUIaBa C 1UarpaMMOil COCTOSTHUSI.

Kparkast xapakrepucTuka (a3 B cIUIaBax kejesa ¢ yriepoaom. uarpamma
COCTOSIHUS JKeJIe30—IeMeHTUT. DOpMHUpOBaHUE CTPYKTYPHI CIIABOB IIPH
MEIJICHHOM OXJIaX1eHUH. CTPYKTYPHbIE COCTABIISIOLINE U CBOMCTBA YIIIEPOJUCTHIX
crajnei u 6enbix uyryHoB. OOmmas xapaktepucTtruka ctaieil. [loctosHabie mpuMecu
U UX BIUSHHUE Ha cBoiicTBa craneil. Cepble UyTyHbl, X Kiaccudukanus no popme
rpaUTHBIX BKIIFOYEHHUH U CTPYKTYPE METAIIIMUYECKON OCHOBBI.

[Tonsitue o Tepmuueckoii 0opadorke. Knaccudukamus BuioB TepMUIeCcKon
o0paboTtku. Kputnueckue Touku ctain. XUMHUYECKHE IEMEHTHI, BXOJAIINE B
coctaB crayieid. Knaccudukanus nerupytonux snementoB. O0pa3oBanue
aycTeHuTa Npu Harpese. Poct 3epHa aycrenuTa. BiusiHue pa3mepa 3epHa Ha
CBOICTBa cTajy; eperpes u nepexor.Pacnaj aycreHnTa npyu OXJIaKIeHUH.
JluarpaMma U30TEpMHUUYECKUX MTPEBPAILEHUH TePEeOXIaXAEHHOTO ayCTEHUTA.

[lepauTHOE, MAPTEHCUTHOE U OEHHUTHOE MIPEBPALLIEHUS ayCTeHUTa. BiausiHue




JIErMpYIOLIUX 2JIEMEHTOB Ha IIPEBpALlleHUs aycTeHuTa. [IpeBpalenus aycrenura
[IPU HENPEPBIBHOM OXJIaxkieHuU. CBONCTBA MMPOIYKTOB pacaia
ayctenuta.lIpeBpanieHus npu oTIyCcKe 3aKaJl€HHOM cTalid. BiusHue erupyromumx
RJIEMEHTOB Ha MPOLIECCHI OTITyCKa. [I3MeHeHne CBOMCTB CTalu NMPU OTITYCKeE.
OTnyckHast XpyIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHBIN, peKpUCTaUIN3alMOHHBIH,
u1st cHATUS HanpspkeHuit). OTxur 11 poxa. Buner omxura 11 pona (monssii,
HETOJIHBINA, HOpManu3anus, cpepouu3upyomuil u T.11.). 3akaika craiau. Beioop
TEMIIEPATYpPbl OXJIAKACHUS U OXJIAXKIAFOIIEH Cpebl JUTsl 3aKAJIKU. 3aKAIUBAEMOCTh
U IPOKAJIMBAEMOCTb; (DAKTOPHI, BIUAIOLINE HA HUX. BHYTpeHHUE HANIPsDKEHUS,
BO3HUKarolue npu 3akanke. CriocoOwl 3akanku. Huskui, cpeaHnii u BBICOKUN
0TIyCK. XUMHKO-TepMuieckas oopadorka craneit (XTO)

Knaccudukarus craneil o XMMHYECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEHUIO.
MapxkupoBka craneid. Konctpykuronssie ctainu. OCHOBHbIE TpeOOBaHUS,
MPEIBABISIEMbIE K KOHCTPYKIIMOHHBIM CTajsiM. CTpOUTENIBHBIE CTAJIN.
ApmarypHsble ctanu. CTanu Ais X0J0JHOW MITAMIIOBKH. YIIy4IlIaeMble CTaJIH.
Cramu nnsa XTO. Ipyxunnsie cranu. [lonmunankoBeie ctanu. MapTeHCUTHO-
cTaperomye ctani. KoHCTpYKIMOHHBIE CTalM ClieluaibHOro HazHauyeHus.Cranu
BBICOKOM M3HOCOCTOMKOCTH. CTanu A KpUOTeHHbIX TeMieparyp. Cranu
MOBBILIEHHON 00paldaThiBaeMOCTH pe3aHueM. Koppo3noHHOCTOMKHE CTaH.
DKapocroiikue cranu u crasbl. MHCTpyMeEHTaNIbHBIE cTanu. TBEpbIE CIUIABBI.

Tepmuueckas 00pabOTKa BETHBIX CIUIABOB. 3aKalika Ha MEPECHIICHHbIN TBEPABIT
pacTBOp u crapeHue. Anromunuid. CriaBel Ha ocHOBe amtomuHus. Kitaccudukamnus
U TepMUUecKas 00padoTKa aTlOMUHUEBBIX CIIaBOB. Menb. CrutaBbl Ha OCHOBE
Meau. JIaTyHu, UX CBOMCTBA, MapKUPOBKA U IIPUMEHEHUE. bpOH3BI: cOCTas,
CBOICTBA, MapPKUPOBKA U 00JIACTH MpUMeHeHus. TUTaH U ero CIUIaBbl.
AHTU(PUKITMOHHBIC CIUIABBI HA OJIOBSIHUCTOM, CBUHIIOBOM, ITMHKOBOM H

AIIOMUHUEBOM OCHOBe. Hemerammnaeckue MaTcpUuaJibl

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpensl

5.3. JIabopaTropHbie padoThI

Ne
3aHATUSA

Ne

paszciia

HanmeHoBaHMe MITH KpaTKOe coziepkaHue J1adopaTopHON paboThI

Koi-Bo
qacoB

1

IInacTudeckas I[e(bOpMaHI/IH MCTAJIJIOB.

PexpucTaiyiu3alluOHHBIA OTHKUT.

AHaJIN3 AMarpaMMbl COCTOSIHUN KeJle30-yIIepOol.

@da30BbIe NIPEBPALLICHNS U CTPYKTYpa YINIEPOAUCTBIX CTAJICH U YYyT'YHOB

BiinsiHre CKOpOCTH OXJIXKIEHUSI HA CTPYKTYPY UM CBOMCTBA yIIIEPOIUCTOMN CTaIH.

OTtmyck cranu

Teopus u mpakTHKa TEPMHUUYECKON 00pabOTKU (CeMUHAp)

o<l BN Ko W RV, [ Q=N QUS| \O)

N |W|W[~—

MapKI/IpOBKa CTaHeﬁ, IOBCTHBIX MCTAJIJIOB U CIIJIaBOB

N (N[NNI

5.4. CamocrosiTesibHAasi padoTa CTyIeHTa

Brimonuaenue CPC

Cnucok uTepaTypsl (C yKa3aHHEeM
ITogsug CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp

peCypc

Koi-
BO
JacoB

[ToaroroBka K 3amure J1adopaTopHbIX padoT [JIro0oi MCTOYHHK U3 CITUCKA OCHOBHOM 3
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734, [1] c. un., paznen VIII u IX cTp.582-
664

Pedepar "KoHCTpYKIIMOHHBIE CTATH U
CIuIaBbl”

1. Jlaxtun, FO. M. MarepuanoBeneHue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3., nepepad. u
nomn. - M.: MammHoctpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 unm 2.
Connues, 1O. I1. Marepuanoseaenue Yueo.
U1 By30B 110 METAJUTypr., MAaIlIMHOCTPOUT. U
oOmerexH. crenuansHocTsaM FO. I1.
Connnes, E. U. [Ipsaxun. - 3-e us..
nepepab. u go. - CIIO.:

7,75

3yueHne MapKUpOBOK CTaJIel, YyI'YHOB,
[BETHBIX METAJIJIOB U CILJIaBOB

MatepuanoBeneHue: yaeOHoe mocodue K
naboparopubsiM padoram /M.B.Jlanuna,
B.JI.Wneuues, A.C.Co3bikuHa.— UeasOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.46-54 u
73-78

Pedepar o pazneny "LIBeTHBIC MEeTAIITBI U
cruiaBbl"

1.JlaxTun, FO. M. MarepuanoBeaeHue
Y4eOHHK JUTsI BTY30B. - 3-€ U311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wit. taBbl XIX-XXIII ctp. 378-422 nnu 2.
Comnnnes, 0. [1. Martepuanosenenue Yueo.
TSI By30B 110 METAJUTYPT., MAIIMHOCTPOUT. H
oOmierexH. cuenuanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734,c.un. pasnen 1V, ctp. 478-538

V3y4eHue mporeccoB KPUCTAILTH3alUuH
HKEIIE30-yTIIEPOIUCTHIX CIUIABOB 33JAHHOTO
cocTasa

MarepuasnoBezieHre: yueOHoe mocodue K
nmabopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Uens10HMHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.27-46 wimn
TI0001 UCTOYHUK U3 CIIMCKA OCHOBHOM

TUTEepaTyphl

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B

cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

HasBanue
KOHTPOJILHOTO

Ne | Ce- Bun
KM|mectp| xoHTpoOs

Makc.

Oan

Bec [Topsinok HauMcIeHUs: 6ATIIOB

Yuu-
THIBA




MEpOIPHUATUS

ercs
B [1A

Texymui
KOHTPOJIb

Pedepar mo nBeTHRIM
MeTajjlaM U CIIJIaBaM.
KPM otHocurcs k 6
paszneny

[Ipu onleHUBaHUM PE3yIBTATOB
MEPOTIPUATHS UCTIONB3yeTCs OaJThHO-
pEeUTHHIOBasi cCCTeMa OL[CHUBAHUS
[PE3YNBTaTOB YUeOHOH e TeIHOCTH
oOyuaronuxcs (yTBep)KJIeHa MPUKa30M
pekTopa ot 24.05.2019r. Nel179) Pedepar
OLIEHUBAETCS CIEAYIOUIMM 00pa3om: 4
OaJia - 3a yOOKO pacKpBITYIO TEMY.
Vcronbp30BaHO JOCTATOYHOE KOJIMYECTBO
IUTEPATYpPHI IO MPEUIOKEHHON TeMe. 3
Oasa - Teme pedeparsl pacKpbITa, HO
WCTIOJIE30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Oamna - TeMa pedepara pacKpbiTa
¢dparmenTapHo, moBepxHOCTHO. 0 6ayIoB
- pedepar He TIpeICTaBICH IS
npoBepku. Bec meponpustus 1,
MaKCHUMaJIBbHBIN Oat 4.

3a4CT

Texymni
KOHTPOJIb

Pedepar o
HEMETANTNYECKUM
marepuaiam. KPM

OTHOCHTCS K 6
pazzneny

[1pu onleHMBaHUM PE3yIBTATOB
MEPOTIPUITUS UCTIONB3YETCsI OaIIbHO-
[pEUTHHTOBAsI CUCTEMa OLICHIUBAHUS
pE3yJIbTaTOB yUeOHOM e TeNbHOCTH
oOydaromuxcs (yTBepKIeHa MPUKa30M
pekTopa oT 24.05.2019r. Ne179) Pedepar
OIICHUBAETCA CIEAYIOMMUM 00pa3om: 4
Oasna - 3a IIyOOKO pacCKpBITYIO TEMY.
cnonp30BaHO JOCTATOYHOE KOJTHUYECTBO
JTUTEpaTyphl MO NPEeATIoKEHHON TeMe. 3
Oamia - Teme pedeparbl pacKpbITa, HO
MCII0JIb30BaHO HEJJOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Ganna - TeMa pedepara pacKpbiTa
dbparmMeHTapHo, TOBepXHOCTHO. () 6aIoB
- pedepat He MpeCTaBIEH AT
npoBepku. Bec meponpustus 1,
MaKCUMaJbHbBIN Oarmt 4.

3a4CT

Texymui
KOHTPOJIb

Pedepar no
KOHCTPYKIIMOHHBIM
craimsm. KPM
OTHOCHUTCS K 5

pazzneny

[1pu olleHMBaHUU PE3yJIBTATOB
MEpOIPUSATHS UCTIONB3YETCs OaTbHO-
PEUTHHTOBasI CHICTEMa OI[CHUBaHUS
[PEe3yJBTATOB YUEOHOM JCATSILHOCTH
oOyuaronuxcs (yTBEpIKJIeHa PUKa30M
pexTopa ot 24.05.20191. Ne179) Pedepar
OLICHUBACTCS CICAYIONIMM 00pa3om: 4
OaJia - 3a MyOOKO pacKpBITYIO TEMY.

I criob30BaHO JIOCTATOYHOE KOJINIECTBO
JTHTEpaTypHI 110 MPEIIOKEHHOHN Teme. 3
Oarta - Teme pedeparsl pacKpbiTa, HO
UCIIOJIb30BAaHO HEAOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Oama - TeMa pedepara pacKpbiTa
(dparmMeHTapHO, TOBEpXHOCTHO. () 6aII0B
- pedepar He IpeCTaBIICH IS

npoBepku. Bec meponpusitus 1,

3a4CT




MaKCUMAaJbHBIN Oat 4.

KomnnokBuym mmo

KomokBiuyM IpOBOIUTCS Ha
TabopaTOPHBIX paboTax Mociie U3ydeHUs

IJIACTUYECKOU
Texymii feopmarn i COOTBETCTBYIOLLETO pa3/ea Kypea.
8 [KomokBUYM COAEPKUT MO 8 BOMPOCOB  [3a4eT
KOHTPOIL | PEKPHCTAILITHSALIH. [Ipu orLieHKE UCTIONB3YETCs CIELYIOIas
KPM otHocurcs k 1 N .
[IKaa: 3a KKl IPaBWIbHBIN OTBET 1
pasieny Oas.
JlaGoparopHsle padoTs! "[InacTuueckas
nedopmarus meramios" u "
Pexprcramm3anoHHbINi OTKUT"
B3aMMOCBSI3aHbI U 3AIIMILAIOTCS
OJHOBPEMEHHO, BOIIPOCHI 3a1at0TCS
000011eHHBIC, O3 pa3eeHUs] HAa TEMBI.
} Sammra 3amura 1abopaTopHbIX padoT
Texymmii 1aGOpATOPHBIX paGoT 4 |OCYMICCTBIACTCS HHMBHITYAITBHO. Lauer
KOHTPOJIb 1o 1 paseny OneHuBaeTcs NpaBUIbHOCTD BBIBOJOB U
OTBETHI HA BOITPOCHI (TPH BOIPOCA).
OO0t 6as1 MpH OLIEHKE CKJIAbIBACTCS
W3 CIEAYIOIIMX MTOKa3arenen
- BBIBOJIBI JIOTUYHBI U OOOCHOBAHHI - 1
0asu1
- IpaBUJIBHBIN OTBET HAa OJIMH BOINPOC -1
0asu1
KosiokBruyM IpOBOUTCS Ha
Konnoksuym no 1ab0paTOpHBIX paboTax Mmociae U3y4eHus
Texyrmii KEJIe30yTIIEPOAUCTHIM COOTBETCTBYIOLLETO pa3fiena Kypca.
KOHTPOID crmaBam. KPM 8 [KomnokBUYM COAEPKUT MO 8 BOMPOCOB  [3a4eT
OTHOCHUTCS KO 2 1 3 [Ipu OLEHKE UCTIONB3YETCS CIEeAYIOIIas
paznaeiny [IKaJ1a: 32 K&Kl MPaBUIbHBINA OTBET 1
OasI.
Onpoc oCyLIeCTBISIETCSI UHAUBUIYAIBHO.
OueHnBaeTcsl NPaBUIBHOCTh OTBETOB Ha
Texymnii Onpoc 110 xeneso- BOIIPOCHL. 3a/1at0Tcs 4 BOIpoca u3
YIJIEPOJUCTBIM 4 3a4eT
KOHTPOJIb CLUIABAM nepeyssi, nMeromerocs B PIT/I.
Vcronb3yeTcs mokas3areb: NpaBUIbHBIN
oTBeT Ha 1 Bompoc - 1 6amn
KosokBuyM npoBoJsTCS Ha
KomnokBuym no TabopaTopHBIX paboTax Mmocie u3yyeHus
Texymmii TEPMUYECKOM COOTBETCTBYIOILETO pa3/iena Kypca.
KOHTPOJTD obpabotke. KPM 8 |KomtokBHyM COIEP>KUT IO § BOIIPOCOB  [3aUeT
OTHOCHTCS K 4 [Ipu OLIEHKE MCTIOIB3YETCS CIeAyoIast
pazzneny IIKaJIa: 3a KKl IPaBUIBHBIN OTBET 1
OasI.
CryzneHT noiay4yaeT KapTOUKy B
COOTBETCTBUH C KOTOPOH HEOOXOAUMO
pacmudpoBath 12 Mapok craneit u
YYT'YHOB U 110 IPUBEJEHHOMY
Texymii [IncemenHsIit onpoc. XUMHUYECKOMY COCTaBy U OJIHY CTaJIb
KOHTPONB KPM otHOCHTCA K 5 13 Bamudposars. [IpogomkuTeIbHOCT 3a4eT

paszzmeny

omnpoca - 30 MuUHYT . 3aaHue
OlLIEHUBAeTCs CIeAyoUMM o0pa3om: 3a
KQKAYI0 IIPaBUJIBHO BBITTOJIHCHHYTO
pacirdpoBKy WM 3aIU(PPOBKY MapKu

CIUIaBa IpHcBauBaeTcs 1 6ai.




10| 3

Texymni
KOHTPOJIb

3amura
nabopaTopHOM
paboThI O 4 pazaeny

3amura 1abopaTopHON paboOTHI
"BnusiHne CKOpOCTH OXJIAKICHUE Ha
CTPYKTYpY U CBOMCTBa cTanu"
OCYUIECTBIISIETCS] UHIUBUAYAIbHO.
OueHuBaeTCs: NPAaBUILHOCTH BBIBOJA U
OTBETHI Ha BOMPOCHL. 3a/1al0TCs TPU
BOIIpOCa.

OO6muii 6aI mpu OIEHKE CKIIAIbIBACTCS
U3 CIEAYIOIIMX ITOKa3aTesen:

- BBIBOJIbI JIOTUYHBI 1 0OOCHOBAHHI - |
Oat

- IpaBUJIbHBIM OTBET HA OJJMH BOIPOC - |
Oat

3a4CT

11| 3

Texymui
KOHTPOJIb

3amura
1abopaTopHBIX paboT
1o 4 pazaeny

3amura 1aboparopHoit pabotsl "OTHycK
CTaJIN" OCYIIECTBIISIETCS
UHIMBUAYaIbHO. OIIeHUBaETCs
PaBUIBHOCTH BBIBOJA U OTBETHI HA
BOIPOCHL. 3aJIal0TCsl TPHU BOIIPOCA.
OO6mmmit 6aI mpu OIEHKE CKIIAIbIBACTCS
13 CIIEIYIOIINX OKa3aTeneil:

- BBIBOJIBI JIOTHYHBI 1 OOOCHOBAHHI - |
Oan

- MpaBUWJIBHBIN OTBET Ha OJIMH BOMpPOC - 1
Oan

3a4CT

121 3

[Ipome-
KYTOYHAs

arrecranus

3auer

CTyaeHT NTMCbMEHHO OTBevas Ha 9
BOIIPOCOB W3 MEPEYHSI KOHTPOJIBHBIX
BOIIPOCOB, UMEIOIINXCS B CHCTEME
OnexktponHsiil OYpI'Y u PIT/]
muciumuHeL. [locie mpoBepku padoThI,
B CTydae HeOOXOAMMOCTH,
MpernoiaBaTeNib UMEET MPaBO MPOBECTH
co0eceJ0BaHKE, TIO3BOJISIONIEE OLIEHUTD
c(hOpMHUPOBAaHHOCTH KOMIIETEHIIUH.
[IponomxurenbHOCTD onpoca - 30 MUHYT
. 3aJjaHMe OLIEHUBAETCS CIIEAYIOIIUM
00pa3oM: 3a KakJIblil MpaBUIIbHBIN OTBET
npucBauBaeTcs 1 Ga.

3aUCT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun

IIPOMEKYTOYHOU
arTecTalun

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAHHUS

3a4€T

[Tpu onleHUBaHUU PE3yaBTATOB MEPOTIPHSITHS UCTIONB3YETCS
0aJuIbHO-PEUTHUHIOBAs CCTEMa OLICHUBAHUS PE3yJIbTaToOB yueOHOM
JeSITeTHHOCTH 00yJaromuxcs (YTBEpKACHA IPUKA30M PEKTOopa OT
24.05.2019r. Ne179). Peiitunr oOy4aromerocst o JUCIUTUINHE
OTIpeIeNIIeTCS TI0 pe3yIbTaTaM TEKyIero KOHTpoust. [Ipu Hammanu

y CTyZIeHTa NMPOXOAHbIX 6ayuioB no kaxaomy KPM, ucxonsa uz  |om. 2.5, 2.6

peritunra 60% , CTYICHT MOTy4yaeT 3a4eT 0e3 TOMOIHUTEITEHOTO
cobecenoBanus. CTy[eHT BIpaBe NPUNTH Ha 3a4eT ISl YIIy4dlIeHus
CBOETO PEHTHHTa U MOJIy4YUTh OLIeHKY 1o popmyne Rd = 0,6RTex +
0,4Rma + Rb. ¢ yueToMm TeKy1iero KOHTpoJisi ¥ OaJIoB 3a
MIPOMEXYTOYHOE HCITBITaHHUE.

[lonoxenus

B cootrBeTCcTBUU C




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuun PesynbraTsl 00yueHus

OIIK-1

3HaeT: PU3NUECKYIO CYIIHOCTD SIBJICHUH, TPOUCXOASAIINX B
MaTepuaiax npu BO3ACHCTBUM HA HUX Pa3IMYHBIX ()aKTOPOB B FH Ho
YCIOBHSX MX DKCIIITyaTauu

OIIK-1

'YMeeT: OCyLIECTBIIATh BBIOOP MaTepUaIoB JUIsl U3AETUI
Pa3IMYHOrO Ha3HAUYEHUS C YYETOM DKCIITyaTalluOHHBIX HEE T
TpeOOBaHUI U OXpaHbl OKPY’KAIOLIEH Cpebl

OIIK-1

MMeeT npakTU4eCKUI ONBIT: UCIIOJIb30BAHUS CIIPABOYHBIX
MaTepHaIOB, IIPOrpaMM U WH(OPMAIIMOHHBIX PECYPCOB MPHU HHE [
BBIOOpE MaTepUasoB JIsl U3ICTIUI PA3TUYHOTO Ha3HAYCHHS

OIIK-5

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI MaTepHUajioB
[IpU 3aTBEP/ICBAHUH, TUNIACTUYECKON AePopMaliii U TEPMUYECKON HHHH [
00paboTke

OIIK-5

YMeeT: ycTaHaBIMBATh B3aMMOCBSI3b KOMIUIEKca (PU3UKO-
MEXaHUYECKHX CBOMCTB CO CTPYKTYpPOid

OIIK-5

lMeeT mpakTUYEeCKHUH OMBIT: PAllMOHAIBLHO BRIOMPATh MaTepHaIbl
17151 00eCTIeueHUsT TPOYHOCTH, HAJISKHOCTH U J0JTOBEYHOCTH HAHAHAHH [+
N3NNI

TumnoBbie KOHTPOJIBHBIC 3aJdHUS IO KAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE 00ecredeHUue TUCHUITIMHBI

ITeyaTHas yd4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:

1. Jlaxtun, 0. M. MatepuanoBenenue Y4eOHUK 711 BTYy30B. - 3-€¢ U3I.,
nepepad. u jom. - M.: Mammuuoctpoenue, 1990. - 528 c. ui.

2. Comnnues, 1O. I1. MarepuanoBenenue Yue0. 11t By30B 110 METAJLTYT.,
MAIIMHOCTPOUT. U o01eTexH. cneruaibHocTsIM FO. [1. Connnes, E. U. Tpsaxun. - 3-
e u3.. nepepad. u gomn. - CII6.: Xumuznar, 2004. - 734, [1] c. u.

3. MarepuanoBeaeHue Yueb. i By30B O HAMPABICHUIO U
CIEHHUAIBHOCTSM B O0JI. TEXHUKH M TeXHOJoruu: nocssil. 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 IUMmepamypa:

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., mepepad. u gom. - M.: Mertamnyprus, 1989. - 456
C. WL

3. Kapesa, H. T. LIBeTHbie MeTai1bl U ciiaBbl Teket yued. nocodue H. T.
Kapesa ; FOx.-¥Ypan. roc. yu-1, Kag. ®u3. metanioBeneHue u pusznka TBEpIOTO
tena ; OYpl'Y. - Uenabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] c. u.




8) omedecneeHHble U 3apy6€9fCHbl€ IHCYPHAIIbL NO ducuunﬂuHe, umerouuecs 6 oubnuomexe:

l.
2.

MertanioBefeHue U TepMuyeckas o0opaboTka METaIoB
MamuHocTpoenue

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1.

Marepuanosenenue: yuebHoe nocoodue/ X.M.M6parumos,

B.U.®unaros, H.A.Illabyposa. - Yensounck: N3n-so IOYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

I.

MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,

B.1.®unaros, H.A.lllaGypoga. - Uensounck: Mzn-so FOVYprY. 2010.-38c.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HanmenoBanue
Ne Buz peeypeas | bubnuorpagpuueckoe onucanue
JUTEPaTyphl | SJIEKTPOHHOM
dbopme
OCHOBHAS OneKTpoHHBIN |MatepuanoBenenue: yueonoe nmocooue /M.A.Cmupnos, K.}FO.Oxwurnes,
1 TenarvDa KaTaJjor X.M.U6parumos, 0. J1.Kopsrun: M3n-so FOVYpI'Y, 2005. -U1.-139c.
patyp I0Vpr'y http://www.lib.susu.ac.ru/ftd?base=SUSU _METHOD&key=000351794
. (IaGyposa, H. A. Marepuanosenenue Y. 2 : Hemerannmuueckue
DIEKTPOHHBIN i
JlomonHUTEIbHAS MaTepuabl : y4ed. mocobue JIsi MAIIUHOCTP. ¥ METAJLTYPr.
2 KaTaJjor N
muTeparypa OVOTY crienpanbHocTel.- Yensounck : Uzn-so FOYpI'Y |, 2011.-4.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD1&key=000553245
LEKTDOMHEL MartepuanoBeneHue: yueOHoe mocodue k 1aboparopHeiM paboTam
JlonotHUTE IHHAS p /W.B.JIanuua, B.JI.UasnyeB, A.C.Co3sikuna.— YensOunck: M3a-8o
3 KaTaJjor
uTeparypa OVolY OYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

[Tepedyens KCIOIB3yEMOTO IPOTPAMMHOTO 0OECTICUCHHUS:

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

[Tepeuyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITUHBI

Bun 3aparni

Ne
ayJ.

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
IIPELyCTAaHOBIEHHOE IPOrpaMMHOE 00eCTIeYeHUE, NCIIONB3YEMOE I Pa3IMUHbIX

BHUIIOB 3aHATUN

JlaGoparopHbie
3aHSITHUSI

230a
(1)

YyeOHas 1abopaTopusi MaTepHalOBEICHUs, OCHAILIEHHAS: — TeYaMu JIJIsl HarpeBa
o0pa3ioB; — TBepAoMepamu bpuHems u PokBeria; — pydyHbIMH TPOKATHBIMU
cTaHaMH; — MeTajuiorpadguueckumMu Mukpockonamu. 2. [lnakarel u honuun
(KomoTpaHCIapaHThl) 110 OCHOBHBIM pasjienaM Kypca. 3. Komiekuus
MakpouUTH(OB U U3JIOMOB. 4. MoJienu KpUCTaUNIMYECKUX PEeIETOK METaJlIoB. 5.
PasnaTounblii Mmarepuan no teme «CIuiaBbl kene30—ymiepon». 6. Metoauueckue
nocoOus K adopaTopHbIM pabotam. 7. KoHTponbHBIE 3aJaHUS IO OCHOBHBIM
paznenam Kypca. 8. YdueOHble KWHO(DHIBEMBI.




Jlexuun | |ay;[HT0pH;1, OCHAUICHHAs! MYJIbTUMEIUUHBIM ITPOCKTOPOM




