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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,

HAAEKHOCTH U JOJTOBEYHOCTH U3AECINM.

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

biok 1.0.12 Xumus,
biok 1.0.11 ®usuka

biok 1.0.18 [leTanu MalivH ¥ OCHOBBI
KOHCTPYUPOBAHMSI,
biiok 1.0.20 TexHOI0THUSI KOHCTPYKIIMOHHBIX

MaTepuaioB

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

biok 1.0.12 Xumus

3HaAEeT: 3aKOHOMEPHOCTHU U3MEHEHUS CBOMCTB
[IPOCTBIX BELIECTB U COEAMHEHUI; METOABI U
CroCOObI CHHTE3a HEOPTaHUYECKHUX BEIIECTB;
CYILIHOCTh COBPEMEHHBIX (PU3UYECKUX U
(U3NKOXUMHUYECKUX METOJIOB UCCIIeI0BaHMUS,
MPUMEHSEMbIX B XUMHH, a TAK)KE OCHOBHBIE 33/1a4H,
KOTOpbIE STUMHU METOJIaMU PEILIAOTCS, OCHOBBI
CTPOEHUS BELIECTBA, TUIIBI XUMHUUECKUX CBA3EH,
[PEAKIIMOHHYIO CIIOCOOHOCTh M METO/IbI XUMHUECKOI
UICHTU(QHUKALIUN U OTIPE/ICTICHUS BEIIECTB;
OCHOBHBIE MOHSTHUS, 3aKOHBI U METO/Ibl XMMUHU B
o0beMe, He0OXOAMMOM ISl PO eCCHOHATEHON
NESTEIbBHOCTH YMEET: ONpPeAesiiTh BO3MOXHOCTD U
MyTh CAMOIPOU3BOJIBHOIO IPOTEKAHUSI XUMUUYECKUX
[POLIECCOB, B OCHOBE KOTOPBIX JIeXKAT pa3IHyuHbIe
XMMHUUYECKUE PEAKIIUH, OTIPENEIIATh
TEPMOJIMHAMUYECKYIO BO3MOXHOCTb ITPOTEKAHUS
npoliecca, UCIoJIb30BaTh (QyHAaMEHTaIbHbIC
MOHSTHS, 3aKOHBI U MOJIEJIU COBPEMEHHON XUMHUH,
OIIPEIENIATh PEAKLIMOHHYIO CIIOCOOHOCTh BEILIECTB, a
TaK)K€ IPUMEHSATh €CTECTBEHHOHAYYHBIE METObI
TEOPETUUYECKUX U IKCIIEPUMEHTAIbHBIX
VCCJIEI0BAHUM B XUMHHU B IPAKTHYECKOU
NIEATEIIBHOCTH; IPOBOJUTH CTEXMOMETPUUYECKHE U
(U3UKO-XUMHYECKUE PACUEThI TApaMETPOB
XUMUYECKUX PEaKIIUii, JIeXKAIIUX B OCHOBE
IPOM3BO/ICTBEHHBIX IponeccoB Mmeer
NPaKTUYECKHI OMBIT: 6e30MacHON paboThI C
XMMUUECKUMH CUCTEMaMHU, UCTI0JIb30BaHUs
npuOOPOB M 000PYAOBAHHS ISl IPOBEICHHS
SKCIIEPUMEHTOB; ITPOBEICHMS 00pabOTKH U aHAIN3a
pE3YIBTAaTOB SKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUN;
[OCTPOEHUS rpapuuecKoro Marepuana mo
pe3yibTraTaM IPOBEAECHHOIO dKCIIEPUMEHTA;
MCCJIEJOBAHUS HEOPTraHMUECKUX COeIMHEHUN U
WHTEPIpPETAIMHU SKCIIEPUMEHTAIbHBIX PE3YIbTATOB,

pa6OTBI C XUMHNYCCKHUMHU CUCTCMaMU,




MCTIOJIb30BaHMs TPUOOPOB U 00OPYIOBAHUS JIS
[IPOBEICHHS DKCIIEPUMEHTOB

biok 1.0.11 ®usnka

3HaeT: crnocoObl U3MepeHUs! GPU3NUECKUX BEIUYUH;
OCHOBHBIE CTIOCOOBI OLIEHKH MOTPEIIHOCTH
DKCTIEPUMEHTAIBHBIX TaHHBIX, OCHOBHBIE
dbuznyeckue SBICHUS U 3aKOHBI; OCHOBHBIE
(bu3HYeCcCKre BEITUYNHBI B KOHCTAHTHI, KX
ONPEACIICHUE U EAUHULIBI U3MEPEHUS;
(GYHKIIMOHATBHBIC TIOHSATHS, 3aKOHBI U TEOPUH
KIIACCUYECKON M COBPEMEHHON (U3UKH, METOIBI
(U3UYECKUX UCCIIEIOBAaHUN YMEET: ONTUMAJIBLHO
MPEICTABIIATH SKCIIEPUMEHTAIbHBIE JAHHBIE U
BBITIOJHATH CTAaHAAPTHYIO OLEHKY MOJTYYEHHBIX
pe3ynbpTaToB (rpadudeckoe MpeIcTaBIeHHe MacCuBa
TaHHBIX, PAaCUET CPEIHUX 3HAYCHUH, OIIEHKA
norpemHocTH), [Ipumensats pusnko-
MaTeMaTHYE€CKUE METO/IbI JUISl PEIICHUS
MPUKIIATHBIX 3a7a4; TPUMEHATh (U3UKO-
MaTeMaTHYE€CKUE TPUEMBI U METOABI JIJIsI PEIICHUS
KOHKPETHBIX 33714 U3 Pa3IMYHBIX 00nacTeit
npodecCroHaTBLHON NEeATeTbHOCTH; PUMEHSTh
Hay4YHYIO0 anmnaparypy AJis NpOBEACHUS
(U3UYECKOTO IKCIIEPUMEHTA, OTIPEIETISATh
KOHKpETHOE (PU3NYECKOe COAEPKaHUE B
MPUKIAIHBIX 3a7a4ax VIMeeT mpakTU4eCKHil OTbIT:
[IPEACTABICHUS DKCIIEPUMEHTAIBHBIX PE3YIbTaTOB U
OLIEHKH MOJIyYEHHBIX PE3YJIBTaTOB UCCIETOBAHMS
(popmynupoBaTh BBIBOABI HA OCHOBE IMOYYEHHBIX
pE3yJbTAaTOB B COOTBETCTBUU C IMOCTABICHHOU
1IeJIbI0 UCCIe0BaHus ), Pemenus 3ana4 u3
pazIUYHbIX o0nacTel GU3UKH, TPOBEIEHUS
(GU3NYECKUX IKCTIEPUMEHTOB

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0mast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOMN

paboThl
Pacnpenencnue
. Bcero 0 CEMEeCTpaM B Hacax
Bun yuebHol paboTh
4acoB Homep cemectpa
3
OO0mmast TpyI0EMKOCTh JUCITUTLITNHBI 72 72
Ayoumophvie 3aHAmMusL: 32 32
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 0 0
aynuTopHbIX 3ausaTui (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 35,75 35,75
Pedepar no pazneny "Hemerammuueckue matepuais” 6 6
N3ydenne MapKUpOBOK CTase, YyryHOB, IIBETHBIX METAJIIOB 5 5

1 CIIJIaBOB




Pedepar "KoHCTPYKIIMOHHBIE CTAJIH U CIIaBbI" 7,75 7.75

Pecdepar no pazgeny "L{BeTHbIe MeTAIUIBI U CIUIABHI" 6 6
IToaroroBka K 3anure J1ab0paTopHBIX padoT 6 6
N3yueHue mporeccoB KpUcTaIn3alum xKeneso- 5 5
YIIEPOIUCTHIX CILUIABOB 33JaHHOTO COCTABA
KoHCynbranuy 1 NpoMeKyToYHasl aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIMHBI

O0beM ayTUTOPHBIX 3aHIATHIA IO BUIaM B
pa;Z(_:ena HaumenoBanue pa3ienoB AUCIUILUIMHbI qacax
Bcero JI 113 JIP
1 |CrpoeHue u cBOWCTBAa MaTepuajioB 8 4 0 4
’ da3zoBbIe TPEBpaLLCHHS. JlnarpaMmbl paBHOBECHBIX ’ ) 0 0
COCTOSTHUI
3 |CrunaBsel jxene30—yriepos 6 2 0 4
4  |Teopus u nmpakTUKa TEPMUYECKOI 00pabOTKH cTaNnn 10 4 0 6
5 |CneuuanbHble cTAIN 4 2 0 2
6 [[BeTHBIE MeTasUIBI U cIUIaBbl. HemeTannuueckue ) ) 0 0
MaTepuabl
5.1. Jlekuun
Ne Ne Koz-
HanmenoBanue nim kpaTkoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
JeKIUH|pa3aeIia
4acoB
Turbl cBA3U B TBEPABIX Tenax. [IOHATHS O KpUCTAIIIMYECKON PEIIETKE U
hIIeMEHTapHOU siuelike. OCHOBHBIE TUIBI KPUCTAININYECKUX PEIIETOK METAJUIOB.
1 1 |fIBnenue nonumopdusmMa. AHU30TPONHS CBOMCTB KpUCTaLIOB.leekTr 2
KPUCTAJNTNYECKOTO CTPOEHUSI METAJIJIOB (1.K.C.). BiausHue 1.x.c. Ha cBoiicTBa
METAJJIOB.
Ynpyras nedopmanys. MexaHu3M mIacTUYECKoH edopMaliy B MOHO- U
MOJMKPUCTAIIIMYECKUX TenaxX. BiausHue niuactuueckoil nedopmanuu Ha
CTPYKTYpPY U CBOMCTBA METAJIIIOB. SIBlIeHUE HAKIIENA. XPYIIKOE U BA3KOE
paspymienue. SABnenue xmagHomomkoct. Cxema Nodde.Mcnibiranus Ha
pacTshkeHue. XapaKTepUCTUKN MEXaHUYECKUX CBOWCTB METAJUIOB (KECTKOCTb,
) | [POYHOCTH, MIACTHYIHOCTD, TBEPAOCTB, YIapHasl BI3KOCTb, BHIHOCIUBOCTD, )
W3HOCOCTOMKOCTb U Jp.) U METOJBI UX onpeaesieHns. OCHOBHBIE MEXaHU3MBI
YIPOUHEHUS! METAINIMYECKUX MaTepruaaoB. B3auMocssa3b MpoYHOCTH,
IUIACTUYHOCTHU U BsA3KOCTH. [Ipoueccsl, mpoucxoasdiue npu HarpeBe
e OpMUPOBaHHOTO METaJUIa: BO3BpaT U peKpucTauin3anus. Mx BiusHue Ha
cBOicTBa. PaKTOPBI, ONPEAEIAIOIIUE Pa3MEP PEKPUCTATIN30BAHHOTO 3€pHa.
XosoaHas 1 ropAyas IiacTuiyeckas aepopmarusi.
[TonsTHs critaBa, KOMIOHEHTa, Ga3bl. CocoObl BRIPaXEHUsT KOHIICHTPAIUN
cru1aBoB. Turbl a3 B METANTMYECKUX CIIJIaBaX: TBEP/bIE PACTBOPHI (3aMEIIECHUS U
3 2 |BHEIpEeHHs), XUMUYECKUE COSNMHEHHUS, TPOMEXKYTOUHbIE (ha3bl. OCHOBHBIE THITHI 2
TuarpaMM COCTOSIHMSI IBOMHBIX crucTeM. OmnpeeneHue coctaBa u Koinnuectsa a3
1o quarpamme coctosiHusl. CBsI3b CBOMCTB CILIaBa ¢ JUarpaMMoi COCTOSTHUS.
Kparkast xapakreprcTuka (a3 B cIIaBax kejesa ¢ yrepoaom. Juarpamma
4 3 [COCTOAHMA JKee30—LEMEHTHT. ®opMHpOBaHUE CTPYKTYPHI CITIABOB IIPU )

MCIJICHHOM OXJIa)KIIGHI/II/I.CprKTypHBIC COCTaBJIAIOIIUEC U CBOMCTBa YIIICpOAUCTBIX

crajnied u 6enbix yyryHoB. O0mas xapakrepucTrka ctaieil. [loctosHHbIe mpuMecu




U MX BIUSTHHUE Ha cBoiicTBa craneil. Cepble UyTyHbl, X Kiaccudukanus mo popme
rpaUTHBIX BKIIFOUEHUH U CTPYKTYpEe METaJUNINYE€CKOM OCHOBBI.

[Tonsitue o Tepmuueckoii oopadotke. Kinaccudukaius Bu1oB TepMUdecKon
00paboTtku. Kputnueckue Touku ctanu. XUMHUYECKHE HJIEMEHTBI, BXOJAIINE B
coctaB cranei. Knaccudukanus nerupyronux snemenToB. O0pa3oBanme
aycTeHHUTa Ipu Harpese. PocT 3epHa ayctenura. BiusHue pa3mepa 3epHa Ha
CBOICTBa cTajy; neperpes u nepexor.Pacnaj aycreHnTa npu OXJIakKIeHUH.
/lnarpamma U30TEPMHUUYECKHUX IIPEBPAIICHUN IEPEOXIIAKIEHHOTO ayCTEHUTA.
[lepnuTHOE, MApTEHCUTHOE U OEWHUTHOE MPEBPALLEHUs ayCTeHUTa. BiausHue
JIETMPYIOLIMX IEMEHTOB Ha MIPEBpAlleHUs aycTeHnuTa. [IpeBpamienns aycteHura
[IPU HENPEPBIBHOM OXJIaxkieHuU. CBOMCTBA MIPOYKTOB paclaia
aycteHura.lIpeBpalienus npu oTiycke 3akaa€HHON cTanu. BausHue nerupyromux
HIIEMEHTOB Ha MPOLECCH OTIycKa. l3MeHeHne cBONCTB CTalu MPH OTITYCKe.
OTnycKkHast XpyIKOCTb.

Omxur I pona. Bunst omxura I pona (qudQy3noHHbIN, peKpUCTaUIN3alMOHHBIH,
u1st cHATUS HanpspkeHui). OTxur 11 poga. Buner omkura 11 pona (monssi,
HETOJIHBINA, HOpManu3auus, cpeponIu3upyomuil u T.1.). 3akaiaka ctaiau. Beioop
TEMIIEPATYPhl OXJTAKICHHUS U OXJIaKJAIOLIeH cpeibl 1S 3aKajJKu. 3aKaluBaeMoOCTh| 2
U IPOKAJIMBAEMOCTb; (DaKTOPBI, BIUAIOLINE HA HUX. BHyTpeHHHE HaNpsDKeHMS,
BO3HUKarolue npu 3akanke. CriocoOwl 3akanku. Huskui, cpeaHnii u BBICOKUN
OTITyCK. XMMHKO-TepMuueckas oopadorka cramneit (XTO)

Knaccudukanus cranei mo XUuMHIECKOMY COCTaBY, CTPYKTYpe U Ha3HAYE€HHUIO.
MapxkupoBka craneit. Konctpykimonnsie ctanu. OCHOBHbIE TpeOOBaHUS,
MpEeAbABIAEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIbHBIE CTAIIN.
ApmarypHsble ctan. CTanu ais X0J0JHOW MITAMIIOBKH. YIIy4IlIaeMble CTaJIH.
Cramu gyist XTO. [pyxkunnslie ctanu. [logmunHaukoBbie cTanu. MapTeHCUTHO- 2
cTaperomye ctani. KoHCTpYKIMOHHBIE CTaIM ClieualbHOro HazHayeHus.Cranu
BBICOKOW M3HOCOCTOMKOCTU. CTanu Juisi KpHOTreHHBIX TeMiieparyp. Ctanu
MOBBILIEHHON 00padaThiBaeMOCTH pe3aHueM. Koppo3noOHHOCTOMKHE CTaIH.
JKapocTtoiikue ctanu u ciiaBbl. THCTpyMeHTaIbHBIE cTalu. TBepAbIE CIIIaBhI.

TepMuueckas 00pabOTKa IIBETHBIX CIUTABOB. 3aKaJIKa Ha MEePECHINEHHBIN TBEPIbII
pacTBOp U crapeHue. AnromunHuii. CriiaBel Ha ocHOBe amtomuHus. Kitaccudukanus
U TepMuuecKas 00padoTKa aJTlOMUHUEBBIX CIIaBOB. Menb. CrutaBbl Ha OCHOBE
Meau. JIaTyHu, UX CBOMCTBA, MapKUPOBKA U IIPUMEHEHUE. bpoH3BL: cocTas, 2
CBOICTBA, MapKUPOBKA U 00JIaCTH NpUMeHeHus. TUTaH U ero CIUIaBbl.
AHTU(PHUKIIMOHHBIE CIUIABbI HA OJIOBSIHUCTOM, CBUHIIOBOM, ITMHKOBOU H

AJIFOMUHUEBON OCHOBe. HemeTannnueckrue Marepualibl

5.2. lIlpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne Ne . Kon-Bo
samsTslpasena HaunmeHoBaHue WM KpaTKoe coziepkaHue J1a0opaTopHON paboThI QACOB

1 1 [[nactuyeckas nedopManus METAILIOB. 2

2 1  [PexpucTamiM3allOHHBIN OTHKUL. 2

3 3 |Ananu3 guarpaMMbl COCTOSIHUM YKEIe30-yTIepO/. 2

4 3 |®a30Bble IPEBPALLEHHUS U CTPYKTYpa YIIIEPOAUCTHIX CTAJIEH U YyI'YHOB 2

5 4  [BimsHHE CKOPOCTH OXJIAKJIEHUS HAa CTPYKTYpPY U CBOICTBA yIIIEPOAUCTOM CTAIU. | 2

6 4 |Ornyck cranu 2

7 4  |Teopus u nmpakTuka TepMUUIecKor 00paboOTKuU (ceMHHap) 2




8 | 5

|Map1<1/1p0131<a CTaJied, [IBETHBIX METAJIJIOB U CILIABOB

5.4. CamocrosiTesibHasi padoTa CTyIeHTA

Brimonuenue CPC

IToasun CPC

Crnucoxk nureparypsl (C yKkazaHUEM
paszienos, IIaB, CTPaHUIl) / CChIIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

Pedepar no pazneny "Hemeramnuueckue
MaTepuaib”

1. JlaxTun, FO. M. MarepuanoBeneHue
Y4eOHHK JUTsI BTY30B. - 3-€ u311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. gactsb 11, ctp. 434-520 nnu 2. ConHues,
1O. I1. MarepuanoBenenue Y4eb. il By30B
M0 METAJLTIYpr., MAIIMHOCTPOUT. U
oOmerexH. cuenuanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664

M3yueHne MapKUpOBOK CTasei, YyryHOB,
[IBETHBIX METAJUIOB U CILJIABOB

MarepuanoBeieHrne: yaeoHoe mocoone K
maboparopHbIM pabotam /M.B.Jlanuna,
B.JI.UnbpnueB, A.C.Co3bikuHa.— UensOuHCK:
W3n-8o FOYpI'Y, 2013.—81c. Crp.46-54 u
73-78

Pedepar "KoHCTpYyKIIMOHHBIE CTAH U
cruiaBbl"

1. JTaxtusn, FO. M. MarepuanoBenenue
Y4eOHUK JUTsl BTY30B. - 3-€ U311., nepepad. u
nom. - M.: MammnHocTtpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 nmm 2.
Comnnres, O. [1. Martepuanosenenue Yueo.
U1l By30B T10 METAJUTYPT., MAITUHOCTPOUT. U
oOuietexH. cnenuanbHocTaM HO. I1.
Connues, E. U. [IpsaxuH. - 3-e u3..
nepepab. u gomn. - CII6.:

7,75

Pedepar o pazneny "llBeTHBIC MEeTAIITBI U
CI1aBbl"

1.JTaxtun, 0. M. MarepuanoBenenue
YueOHUK JUTsl BTY30B. - 3-€ U31I., mepepad. u
nom. - M.: MammnocTpoenue, 1990. - 528 c.
ni. miaBbl XIX-XXIII ctp. 378-422 unu 2.
Connnes, FO. [1. Martepuanosenenue Yueo.
IS By30B 110 METAJUTYPr., MAIIMHOCTPOUT. U
oOuietexH. cnenuanbHocTaM HO. I1.
Conuues, E. U. [Ipsxun. - 3-e uzg..
nepepad. u gom. - CI16.: Xumuzaar, 2004. -
734,c.un. paznen IV, ctp. 478-538

[ToaroroBka k 3amure J1a00pPaTOpHBIX padOT

JIr0001 MCTOYHUK M3 CIIMCKA OCHOBHOM
I TEPATYPBI

V3y4yeHue mporeccoB KPpUCTAILTH3alUuH
HKEIIE30-yTIIEPOTUCTHIX CIUIABOB 33JAHHOTO
cocTasa

MarepuasnoBezieHue: yueOHoe mocooue K
nmaGopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Uens10MHCK:
W3n-o FOVpI'Y, 2013.—81c. Ctp.27-46 wimn
TI000M UCTOYHUK U3 CIIHCKA OCHOBHOM
TUTEpaTyPHI

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

MPOMEKYTOYHOI aTTecTaluu




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

KM

Ce-
MECT]

Bung
KOHTpPOJIS

Ha3zsanue
KOHTPOJIBHOTO
MEpOTIPUSITHS

Bec

Makc.
Oan

[Topsimok HauwcIeHus: 6aIOB

Yuu-
THIBA

ercs
B [1A

Texymni
KOHTPOJIb

Pedepar mo nBeTHBIM
MeTajjlaM U CIIJIaBaM.
KPM otHocurcs k 6
pazzneny

[Ipu onleHUBaHUM PE3yaBTATOB
MEPOTIPUATHS UCTIONB3yeTCs OaJThHO-
pEeUTHHrOBasi cCCTeMa OL[CHUBAHUS
[PE3YNNBTaTOB YUeOHOH e TeIHOCTH
oOyuaronuxcs (yTBep)KJIeHa MPUKa30M
pekTopa ot 24.05.2019r. Nel179) Pedepar
OLIEHUBAETCS CIEAYIOUIMM 00pa3om: 9
0aJIIoB - 33 NIYOOKO PacKpBITYIO TEMY.
lcronbp30BaHO JOCTATOYHOE KOJIMYECTBO
TUTEPATypPHI 1O MPEUIOKEHHON TeME. 6
0aJIoB - TeMe pedepaTsl pacKpbITa, HO
WCTIOJIE30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
3 Gama - TeMa pedepara pacKkpbiTa
¢dparmenTapHo, moBepXxHOCTHO. 0 6ayIoB
- pedepar He TIpeICTaBICH s
npoBepku. Bec meponpustus 1,
MaKCHUMaJbHbBIN 0ast 9.

3a4CT

Texymni
KOHTPOJIb

Pedepar no
HEMETAJUTHIECKUM
marepuaiam. KPM

OTHOCHTCS K 6

paszueny

Pedepar oreHnBaeTcst Cieayronmm
oOpa3om: 9 6aioB - 3a NITyOOKO
packpeITyio TeMy. Mcronb30BaHO
TOCTaTOYHOE KOJIWYECTBO JINTEPATYPHI 110
MpEeJIOKEHHON Teme. 6 OaioB - TemMe
pedepatsl packpbiTa, HO UCTIOIB30BAHO
HEIOCTATOYHOE KOJIMIECTBO
TMTepaTypHBIX HICTOYHUKOB. 3 Oasa -
TeMa pedepara packpbita PparMeHTapHO,
noBepXHOCTHO. () 6ayIoB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKH.

3

3a4YCT]

Texymnii
KOHTPOJIb

Pedepar no
KOHCTPYKIIMOHHBIM
cramsm. KPM
OTHOCHUTCH K 5

paszzueny

Pedepar oriennBaeTcs ciaenyonmm
o0OpazoM: 9 6aoB - 3a TITyOOKO
pacKkpbITYIO TeMy. Mcronb30BaHo
TOCTaTOYHOE KOJIIMYECTBO JTUTEPATYPHI TIO
MPEIJIOKEHHON TemMe. 6 0aIoB - TeMe
pedeparbl pacKpbiTa, HO UCIIOJIE30BAHO
HEI0CTAaTOYHOE KOJTHYECTBO
TMTEepaTypHBIX HCTOYHHUKOB. 3 Oaa -
TeMa pedepata packpsiTa hparMeHTapHO,
noBepxHOCTHO. 0 6amioB - pedepar He
MPEICTaBJICH I TPOBEPKU.

3a4CT

Texymni
KOHTPOJIb

KomnokBuym mmo
IJIACTUYECKON
nedopmarmu u

KosiokBuyM npoBOAUTCS Ha
1ab0paTOPHBIX paboTax MOCIe U3YUCHUS

COOTBETCTBYIOIIETO pa3Jiesia Kypca.

3a4CT




PEKpUCTAIIIU3ALUH. KomokBryM coiepKUT Mo § BOMPOCOB
KPM otHocurcs k 1 [Ipu onieHKe UCTIONIB3YETCA CIETYIOMIAst
paszeny [IKaja: 32 Kak/1bIi IpaBUIbHBINA OTBET 1
Oas.
JlaGopaTtopubie pabotsl "[lacTuueckas
nedopmarus metaos" u "
Pexprcramin3zaiiMOHHbIA OTKHUT"
B3aUMOCBS3aHbI U 3aIUIIAIOTCS
OJTHOBPEMEHHO. 3aIuTa J1abopaTOpHbIX
} Sammra paloT OCYIECTBISIETCS NHIUBUIYAIBHO.
Texymuii OneHuBaeTcsi NPaBUIbLHOCTD BHIBOJIOB U
5 1ab0paTOpPHBIX padboT 4 3a4eT
KOHTPOJTb o 1 paseny OTBETBL Ha BONPOCHI (Tpm Bompoca).
OO6mmmit 6aI mpu OIEHKE CKIIAIbIBACTCS
U3 CIEIYIOIINX IoKa3aTenen
- BBIBOJIbI JIOTUYHBI 1 0OOCHOBAHHI - |
Oan
- IpaBWJIbHBIN OTBET Ha OAMH BOMpPOC -1
Oan
KomnokBuyM mpoBOAUTCS HA
Komnnoksuym no 1a00paTOPHBIX paboTax Mociae U3yyeHHs
., |&KeJe30yIIepOAUCTHIM COOTBETCTBYIOILETO pa3feia Kypea.
Texymui
6 KOHTPOITh crutaam. KPM 8 |KommokBHyM cOEp>KUT O § BOIIPOCOB  [3aueT
OTHOCHUTCSI KO 2 1 3 [Tpu o1ieHKE MCTIONIB3YETCS CIEAYOIIAs
pasneny [IKAJIa: 32 KaXKAbI MPABUJIbHBINA OTBET 1
Oas.
3ammra 1a00paTOpHBIX padoT
OCYULIECTBIISIETCS. UHAUBUAYAJIBHO.
Texymmyii 3amuTa OrneHuBaeTcs MPaBUILHOCTh OTBETOB Ha
7 KOHTPOITh 1ab0paTOpPHBIX padboT 4 [Bompockl. 3angatorcs 4 Bompoca u3 3a4eT
no 2 u 3 pazaeiny nepednsi, umeronierocs B PIT/1.
Vcrionb3yeTcst mokasareb: MpaBUIbHBIN
oTBeT Ha 1 Bompoc - 1 6amn
KosnokBuyM npoBOAsTCS Ha
Komnoksuym 1o 1abopaTopHBIX paboTax Mmocie u3yyeHus
Texymmii TEPMUYECKOM COOTBETCTBYIOILETO pa3fiena Kypca.
8 KOHTPOTH obpabotke. KPM 8 [KomnokBuyM cCOAEpKHT IO 8 BOIPOCOB  [3a4eT
OTHOCHUTCS K 4 [Ipu o1ieHKe UCTIONIB3YETCA CIETYIOMIAst
paszeny [IKaja: 332 KaXk/IbIi MpaBUIbHBINA OTBET 1
Oas.
CTyneHT noiydaer KapTouKy B
COOTBETCTBUH C KOTOPOH HEOOXOANMO
pacmudpoBarh 12 Mapok craneit u
YYT'YHOB U 110 TPUBEACHHOMY
Texymii [IncemenHsIit onpoc. XUMHUYECKOMY COCTaBY U OJIHY CTAJIb
9 KOHTPOJTD KPM otHOCHTCA K 5 13 Ramudposars. [IpogomKkuTeIbHOCT 3a4eT
pazueiny onpoca - 30 MuUHYT . 3aaHKe
OLIEHUBAETCA CIEAyIoUMM o0pa3om: 3a
Ka)XyI0 IIPABUJIBHO BBIITOJHEHHYIO
paciudpoBKy UK 3aIMPPOBKY MAPKH
CIUIaBa MpHcBauBaeTcs 1 6ai.
3ammra 1a00paTopHOI pabOTHI
Texymuii 3amuTa } "BnusHue CKOpO(jTI/I oxJIaJKJIeHHE Ha
10 nabopaTopHOM 4  |cTpyKTypy M CBOMCTBa CTaiIH" 3a4eT
KOHTPOJIb

paloThI 10 4 pazaeny

OCYHICCTBIISICTCA HHANBUAYAJIBHO.

OHGHI/IB&GTC?I MMPAaBUJIBHOCTH BbIBOJA U




OTBETHI Ha BOMPOCHL. 3a/1al0TCS TPU
BOIIpOCa.

OO01muit 6a1 Mpu OLEHKE CKIIAIBIBACTCS
13 CJICNYIONINX MOKa3aTeNe:

- BBIBOJIBI JIOTHYHBI K 00OCHOBAHBI - 1
0aI

- MPaBWJIBHBIN OTBET HA OJIUH BOMPOC - 1
0aI

3ammra nabopatopHoit paboTs! "OTHmycK

cTanu" OCylIeCTBISETCS

WHIUBHAYyaIbHO. OnieHnBaeTcst

MPaBUJILHOCTH BBIBOJIA U OTBETHI HA

3anura BOIPOCHI. 3a1a10TCSI TPU BOIPOCA.

naboparopusix pador| 1 | 4 |OOGmmii 6ann mpu OLIEHKE CKIAIBIBACTCS [3aYeT,
1o 4 pazneny W3 CIEAYIOIMX MTOKa3aTeen:

- BBIBOJIBI IOTUYHBI M1 0OOCHOBAHHI - |

Oat

- MPaBWJIBHBIN OTBET Ha OJIUH BOMPOC - 1

Oat

Texymni
KOHTPOJIb

11| 3

CTyneHT MMChbMEHHO OTBeYast Ha 9
BOIIPOCOB M3 MEPEYHsI KOHTPOJIBHBIX
BOIPOCOB, UMEIOIIIUXCS B CUCTEME
OnexrponHblid FOYpI'Y u PITJI
mcnutuinHeL. [locie mpoBepku paboThl,
ITpome- B Cllyyae HEOOXOAMMOCTH,

121 3 KYTOYHAS 3auer - 9 |mpemonaBaresb UMEET PABO MPOBECTH  [3aYET,
arTecTanus cobeceioBaHNE, TO3BOJISAIOIIEE OLEHUTh
c(hopMUPOBAHHOCTH KOMIIETEHITUH.
[TponomkxuTenbHOCTS onpoca - 30 MUHYT
. 3a/1aHue OLIEHUBAETCS CIENYIOIUM
o0pa3oM: 3a KaXK/bli MPaBUIIbHBINA OTBET
npucBauBaercs 1 Oa.

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHOMN [Ipouenypa npoBeneHus
arTecTaluu

Kpurepun
OLICHUBAHUS

IIpu oneHMBaHUM PE3YIBTATOB MEPOIIPUATHS UCIIOJIB3YETCS
0aJIbHO-PEUTHHTOBAs CUCTEMA OILICHUBAHUS PE3yIbTaTOB yUeOHOM
JeSITeTbHOCTH 00yuatomuxcs (YTBEpKAeHa MPUKa30M PEKTopa OT

24.05.2019r. Ne179). Peittuar 00ydaromerocs mo AUCIHUILTAHE
OIIpEAEIAETCS TONBKO O pe3ynbraTaM TeKyuiero konrpouis. Ilpu |B coorBercTBum C
3a4yer HaJM4YWU y CTY/IEHTa IPOXOAHbIX 0amuioB no kaxaomy KPM,  [om. 2.5, 2.6
ucxons u3 peitunra 60% , CTyAeHT moiryyaeT 3a4eT 6e3 [Tonoxxenus
JIOTIOJIHUTENBHOTO cobecenoBanusi. CTy/IeHT BIpaBe MPUITH Ha
3a4eT JUIsl YAy4IIeHHs CBOEr0 PEUTHHIA U MIOIY4YUTh OLEHKY 10
dbopmyne Rd = 0,6Rtek + 0,4Rma + Rb. ¢ yuetom Tekytiero
KOHTPOJISI ¥ 0AJIJIOB 32 MPOMEKYTOYHOE HCIIBITAHUE.

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

KommnereHnuuun PesynbraTsl 00yueHust

OIIK-1 3HaeT: HU3NYECKYIO CYIITHOCTD SBJICHHUMA, TPOUCXOSIINX B HHHH +H +




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

OIIK-1

'YMeeT: 0CyIIeCTBIATh BEIOOP MaTe€pUasioB A U31EIUl
PA3JIMYHOIO HA3HAYEHHUS C YYETOM DKCILTYaTallHOHHBIX HHH | [ +
TpeOOBaHUI 1 OXpaHbl OKPY’KAIOLIEH Cpebl

OIIK-1

lMeeT MpakTUYECKUI OMBIT: NCIIOJIb30BAaHUS CIIPABOYHBIX
MaTepHasoB, IPOrpaMM U HH(OPMALIMOHHBIX PECYpPCOB MIPU HH HAHH +
BbIOOpE MaTepUAIOB JUIsl U3JEJIUHI pa3IMYHOrO Ha3HAYEHUs!

[1K-1

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI MaTepHUajoB
MPH 3aTBEPICBAHUH, TNIACTUYECKOH JehOpMaIlii U TEPMHUIECKOM uullu + [+
00paboTKe;

[1K-1

'YMeeT: yCTaHaBIMBaTh B3aMMOCBS3b KOMIUIEKCA (PU3UKO-
MEXaHUYECKHX CBOMCTB CO CTPYKTYPOM; C TO3ULIMIA
HKCIUTyaTallMOHHBIX TPEOOBAaHHH PallMOHATILHO BHIOMPATh + + + H
MaTepuabl s 00eCreueHus: IPOYHOCTH, HaJIS)KHOCTH 1
ITOJITOBEYHOCTH U3/CIIHIM.

[1K-1

MNMmeet HpaKTI/I‘{eCKI/Iﬁ OIIBIT: aHAaJIN3a TCXHOJOTUYCCKHUX
IMPOLCCCOB, BIUAIOMIUX HAa KAYCCTBO IMOJTYyHYaCMbIX PI3)I€JIHI>'I, C
[MO3UITAMN OKCINTyaTallUOHHBIX Tpe60BaHPII>i palnoOHAaJIBLHO BLI6I/IpaTB [+ + + [+
MaTCpUualibl IJId obecneueHus IMPOYHOCTHU, HAACIKHOCTU U
IOJITOBEYHOCTH U3ICITUHA.

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B

IMPUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHue TUCIMIIIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS TOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:

1. Jlaxtun, 0. M. MarepuanoBenenue Y4eOHUK /711 BTYy30B. - 3-€ U3.,
nepepad. u jom. - M.: Mamunoctpoenue, 1990. - 528 c. ui.

2. Comnnues, 1O. I1. Marepuanosenenue Yue0. Uit By30B 10 METAJLTYT.,
MalIuHOCTPOUT. 1 obmeTexH. crenuanbHocTsM 0. I1. Connues, E. U. [Ipsaxun. - 3-
e u3.. nepepad. u pom. - CII16.: Xumuznar, 2004. - 734, [1] c. n.

3.  MarepuanoBenenue Y4eb. 1yisi By30B 110 HAIPABICHUIO U
CIEHHUAIBHOCTSM B O0JI. TEXHUKH M TEXHOJOruu: nocssil. namstu 1. Y. Cunopuna
b. H. Ap3amacos, B. . Makapoga, I. I. Myxun u ap.; [Toxg o6m. pen. b. H.
Ap3samacosa, I. I. MyxuHna. - 6-¢ u3na., crep. - M.: U3garenscteo MI'TY, 2004. - 646
C.

6) OononHumMenbHas IUmepamypa:

1. Tymnses, A. I1. Uactpymentansubie cranu Cropas. A. I1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., epepad. u jaoi. - M.: MammHocTpoeHue,
1975. - 272 c. un.

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

3. Kapesa, H. T. LIBeTHbie MeTaibl U ciiaBbl Teker yue0. nocobdue H. T.
Kapesa ; FOx.-¥Ypamn. roc. ya-1, Kad. ®u3. metamioBegeHue un Gusznka TBEPIOTO
tena ; OYpI'Y. - Uenabunck: U3narensctBo HOYpI'Y, 2008. - 111, [1] c. un.

8) omeyecmeenHbvle U 3apydedcHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:




l.
2.

MeTaJIJIOBC,IIGHI/IG N TCPMHUYICCKaAs 06pa60TKa MCTAJIJIOB
MaIHI/IHOCTpOGHI/Ie

2) Memoouueckue YKazanusi Oisi CMyOeHmo8 N 0CE0CHUIO OUCYUNTIUHbL:
MarepuanoBeaenue: yueoHoe nmocooue/ X.M.MOparumos,
B.U.®unaros, H.A.Illabyposa. - YensaOunck: U3n-so FOYprY. 2010.-38c.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.M.®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

1.

DJIeKTPOHHAsI Y4eOHO-MeTOoAnYeCKAasl IOKYMeHTaI[Us

HanmenoBanue
Ne Bz pecypeas bubnuorpaguyeckoe onvcanue
JUTEPaTyphl | 3JICKTPOHHOM
dbopme
OCHOBHAS OnekTpoHHBIN |MatepuanoBenenue: yaeobnoe nmocooue /M.A.Cmupnos, K.}FO.Oxwurnes,
Tenarvha KaTajor X.M.U6parumos, F0.J1.Kopsrun: M3a-so FOVYpI'Y, 2005. -U1.-139c.
patyb I0Vpr'y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
. (IaGyposa, H. A. Marepuanosenenue Y. 2 : Hemerammnueckue
DIEKTPOHHBIN ]
JlOTIOTHUTEITbHAS MarepHabl : yuel. mocoOue Ui MaMHOCTP. U METaJLTypr.
KaTasor M
muTeparypa VLY crienpanbHocTel.- Yensounck : Uzn-so FOYpI'Y , 2011.-4.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
EKTDOHHEL MatepuanoBenenue: yaeOHoe mocobue K 1abopaTopHBIM paboTam
JlonoTHUTEIbHAS p /W.B.JIanuua, B.JI. Unsnyes, A.C.Co3bikuna.— YensOunck: M3a-8o
KaTasor
nuTeparypa [OVpLY HOVYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecrIeUeHMS:

Her

[Tepedenp ucmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne I CIUTITHHbI

OcHoBHOE O60py,I[OBaHI/IC, CTEH/bI, MAKETHI, KOMIIBIOTECpHAA TEXHUKA,

Bun 3anaruit aJ;f; NPeAyCTaHOBJICHHOE IPOTPaMMHOE 00ecIieueHIe, UCTIONb3yeMOe /ISl pa3IMYHbIX
BUJIOB 3aHATUH

Jlexuun ayAUTOPUs], OCHAILICHHAs MYJIBTUMEUHHBIM IPOEKTOPOM
YueOHast 1aboparopusi MaTepUaloBeIeHUs, OCHAIEHHAs: — Ie4aMHU AJIs Harpesa
00pa3uoB; — TBepaoMepaMu bpunemns u PokBeinia; — py4HbIMU IPOKaTHBIMU
CTaHaMH; — MeTajuiorpadguueckuMu MUkpockonamu. 2. [lnakarel u donuu

JlaGoparophsle [230a [(kogoTpaHCIapaHThbl) IO OCHOBHBIM pazaesaM Kypca. 3. Komnekuus
3aHATUSA (1) [makpouutndoB 1 U310MOB. 4. Moienu KpUCTaUIMYECKUX PEUIETOK METaJlIoB. 5.

Pasnatounslii Mmarepuan o teme «CIiaBbl Jkene30—ymiepony. 6. Metoanueckue
mocoous K JaboparopHbeiM padotam. 7. KOHTpoJIbHBIE 3a/1aHUsI IO OCHOBHBIM
pazzaenam Kypca. 8. YueOHble KHHO(UIbMBI.




