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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




1.0.12 ®usuxka,
1.0.13 Xumus

1.0.18 Jlerann 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

1.0.13 Xumus

3HaeT: 3aKOHOMEPHOCTH U3MEHEHHUSI CBOUCTB
MPOCTBHIX BEIIECTB U COSAUHEHHIA; METOMIBI U
CHOCOObI CHHTE3a HEOPTAHWYECKUX BEIIECTB;
CYILIHOCTb COBPEMEHHBIX (PU3NMUECKUX U PUUKO-
XUMHUYECKUX METOJIOB UCCIIEJOBAHUS,
NPUMEHSIEMBIX B XUMHUH, a TAK)Ke OCHOBHBIE 33/1a4H,
KOTOPBIE 3TUMH METO/IaMU PEIIatOTCsl, OCHOBBI
CTPOCHHS BEIIECTBA, TUITBI XUMUYECKHX CBS3EH,
PEAKIMOHHYIO CLIOCOOHOCTh U METO/Ibl XUMUYECKOM
WICHTU(QHUKAIINN ¥ OTIPE/ICTICHUS BEIIECTB;
OCHOBHBIE TIOHATHS, 3aKOHBI U METO/bl XUMUH B
o0beme, Heo0X0MMOM ISl TpodecCHOHAIBHOMN
NesITeIbHOCTH YMEET: ONpeAesTh BO3MOKHOCTb U
MyTh CAMOIPOHM3BOJIBHOTO MTPOTEKAHNS XUMUIECKIX
MpPOILIECCOB, B OCHOBE KOTOPBIX JIEXKAT Pa3InUHbIC
XUMHAYECCKUE PEAKIIH, OTIPEICIISATh
TEPMOJJMHAMUYECKYIO BO3MOXKHOCTb ITPOTEKAHUS
poluecca, UCoiIb30BaTh (PyH1aMEHTaIbHbIE
MOHATHS, 3aKOHBI U MOZIEIT COBPEMEHHON XUMUH,
OIpEEIATh PEAKIIMOHHYIO CIIOCOOHOCTh BEIIECTB, a
TaKXKe IPUMEHATh €CTeCTBEHHOHAYYHbIE METO/IbI
TEOPETUUYECKUX U IKCIIEPUMEHTAIBHBIX
UCCIICIOBAHUN B XUMHH B IPAKTUUECKOM
NesITeTIHHOCTH; IPOBOTUTH CTEXUOMETPUIECKUE U
(U3UKO-XUMHUECKHE PacUeThl IapaMEeTPOB
XUMHYECKUX PEAKIIHH, JIS)KAITNX B OCHOBE
pPOM3BOACTBEHHBIX IporeccoB Mmeer
MPAKTUYECKHUM ONbIT: 6€30MacHOi paboThI €
XUMUYECKUMH CUCTEMaMH, UCIIOJIb30BAHUS
MprUOOPOB ¥ 00OPYIOBAHUS IS TPOBEICHHUS
HYKCIIEPUMEHTOB; ITPOBEICHUS 00pabOTKH U aHaIu3a
[PE3YNBTaTOB SKCIIEPUMEHTAIBHBIX UCCIICTOBAHH;
NOCTPOEHUs rpaduyeckoro Marepuaa 1o
pe3ynbTaTaM IpOBEICHHOTO SKCIICPUMEHTA;
UCCIIEIOBaHNSI HEOPraHUYECKUX COSTUHEHUH U
WHTEPIPETAINN KCTIEPUMEHTAIBHBIX PE3YyIIBTaTOB,
paboThl ¢ XUMUYECKHMHU CUCTEMaMH,
MCIIOJIb30BaHMsI MPUOOPOB U 00OPYAOBaHUS IS
pOBEJICHHsI SKCIIEPUMEHTOB

1.0.12 ®dusuxka

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 110 CEMECTPaM B Hacax
Bun yue6HoM paboThI
4acoB Homep cemectpa
3
O61mas Tpy10EMKOCTb AUCIUTIIINHBI 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
Pecdepar no pazgeny "Hemerannnueckue marepuaib” 6 6
Pedepar no pazgeny "L{BeTHbIe MeTAIUIBI U CIUIABHI" 6 6
Pedepar "KoHCTpyKIIMOHHBIE CTATH U CIUIaBHI" 7,75 7.75
N3yueHnue nmporeccoB KpUcTaaIn3alum xKene3o- 5 5
YIJIEPOAMCTHIX CIUIABOB 3a/laHHOIO COCTaBa
[ToaroroBka K 3aniure J1a00paTopHBIX padoT 6 6
W3yuenne MapKUpPOBOK CTaJlel, YyT'YHOB, IIBETHBIX METAJIOB 5 5
1 CIUIaBOB
KoHCynbranyuy 1 NpoMeKyToYHas aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4er

5. ConepkaHue TUCHMIIIIMHBI
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Bcero JI 113

JIP

1 |Crpoen

Y€ 1 CBOMCTBA MAaTEPUAJIOB 8
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5.1. Jlekuun

Ne No
JeKIuu{pasaenal

HanmenoBanwne nimm KpaTKO€ COACPIKAHUC JICKITHMOHHOI'O 3aHATHUA

Koi-
BO
4acoB

Tumbl cBsI3U B TBEPABIX Tenax. [IOHATHSA 0 KPUCTAIUIMYECKON PEIIETKE U
PIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAIUNIMYECKUX PEIIETOK METAJIJIOB.
SABnenue monumopdusma. AHU30TPONHS CBOUCTB KpUCTAIIIOB. [leeKTh
KPUCTAJUINYECKOTO CTPOSHHSI METaJIJIOB (J1.K.C.). BinusHue 1.x.c. Ha cBOMcTBa
METAJIJIOB.

Yopyras nedopmarys. MexaHu3M miIacTUYeCKoi 1edopmaliy B MOHO- U
MOJUKPUCTAIITMYECKUX TelaxX. BiausHue nmiuactuueckoil nedopmanuu Ha
CTPYKTYpPY U CBOMCTBA METAJIIOB. SBlIeHNe HAKIIENA. XPYIIKOE U BA3KOE
paspymenne. SABnenue xmagHomomkoct. Cxema Nodde.Mcnipiranns Ha
pacTshkeHue. XapaKTepUCTUKU MEXaHUYECKUX CBOWCTB METAJUIOB (KECTKOCTb,
[IPOYHOCTb, INIACTUYHOCTh, TBEPAOCTD, yapHasi BA3KOCTh, BBIHOCIUBOCTb,
W3HOCOCTOMKOCTbD U Jp.) U METOJBI UX onpeaeseHns. OCHOBHBIE MEXaHU3MBI
YIPOYHEHUS METAJUTMYECKUX MaTepHalioB. B3auMoCBsA3b NPOYHOCTH,
[JIACTUYHOCTH U BA3KOCTU. lIponieccsl, mpoucxoasiye npu Harpese

e OpMHUPOBAHHOTO METaJUIa: BO3BpaT U peKpucTauin3anus. Mx BiusHue Ha
cBoMcTBa. PAKTOPBHI, ONPEACIIAIONINE Pa3MEP PEKPUCTAIIIN30BAHHOIO 3€pHA.
XosoaHas U ropsyas IiiacTu4yeckas aepopmarusi.

[TonsiTus crijaBa, KOMIIOHEHTA, (Pa3bl. CriocoObl BhIpa)keHUsI KOHLIEHTpaLuu
cru1aBoB. Tuibl (ha3 B METAIUIMUECKUX CIUIaBaX: TBEP/bIE PACTBOPHI (3aMELICHUS U
BHEAPEHUS ), XHMUUECKUE COEUHEHMS, TPOMEKYTOUHbIE (ha3bl. OCHOBHBIE TUIIBI
TMarpaMM COCTOSIHUS IBOMHBIX cucTeM. OnpezeneHre cocTaBa U KoaudecTsa Qa3
1o quarpamme coctostHusl. CBsi3b CBOMCTB CILIaBa ¢ JUarpaMMoil COCTOSTHUSI.

Kparkast xapakreprcTuka (a3 B CIIaBax kesesa ¢ yrepoaom. Juarpamma
COCTOSIHMS JK€J1€30—IeMEHTUT. @OpMUPOBAHHUE CTPYKTYPHI CIUIABOB MPHU
MEJIEHHOM OXJIaKAEHUH. CTPYKTYPHBIE COCTABIISIOLINE U CBONCTBA YITIEPOIUCTBIX
cTajneil u 6enpix uyryHoB. O0mas xapakrepuctuka craneil. [loctosHHbIe TpuMecu
U MX BIUSTHHUE Ha cBoiicTBa ctaneil. Cepble UyTyHbI, X Kiaccu(ukanus mo Gpopme
rpadUTHBIX BKIFOUCHUN U CTPYKTYPE METAJIMUECKON OCHOBBI.

[TonsiTue o Tepmuyeckoit oopadbotke. Kiaccudukarus BHI0B TEPMUIECKOM
00paboTtku. Kputnueckue Touku ctanu. XUMHUYECKHE HJIEMEHTHI, BXOJSIINE B
coctaB crayeid. Knaccudukanus nerupyronux snemenToB. O0pa3oBanme
aycTeHHUTa Ipu Harpese. PocT 3epHa aycTteHura. BiusHue pa3mepa 3epHa Ha
CBOMCTBA CTally; NEperpeB U nepexor.Pacnan aycteHUTa Npy 0XJIaxaCHUH.
/InarpamMma U30TEpMUYECKUX NIPEBPALICHUN NIEPEOXIIAKAEHHOTO aAyCTCHUTA.
[lepnuTHOE, MAPTEHCUTHOE U OEHHUTHOE TPEBPAIICHUS ayCTeHUTA. BiusiHue
JIErMpYIOLIUX JIEMEHTOB Ha IIPEBPALLEHUS aycTeHuTa. IIpeBpaiienns aycteHuTa

[IpU HEMPephIBHOM oxJiaxkaeHnu. CBOMCTBA MPOIYKTOB paciajia




aycrenuta.lIpeBpamieHus npu OTIyCKe 3aKaJ€HHOM CTalld. BiusHue erupyromumx
PIIEMEHTOB Ha MPOLECCHI OTITyCKa. [I3MeHeHne CBOMCTB CTalu MpU OTITYCKE.
OTnyckHast XpyIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHBINA, peKpUCTaUIN3alMOHHBIH,
uist cHATUs HanpspkeHuit). OTxur 11 poxa. Buner omkura 11 pona (monssii,
HETOJIHBINA, HOpMaIu3anus, cpepouu3upyomuil u T.11.). 3akanaka craiau. Beibop
TEMIIEPATYpPbl OXJIAKACHUS U OXJIAXKIAFOIIEH Cpebl JUIsl 3aKAJIKH. 3aKAIMBAEMOCTh
U IPOKAJIMBAEMOCTb; (DaKTOPHI, BIUAIOIINE HA HUX. BHYTpeHHUE HANIPsDKEHUS,
BO3HUKarolue npu 3akanke. CriocoOwl 3akanku. Huskui, cpeaHnii u BBICOKUN
OTITyCK. XUMHKO-TepMuieckas oopadorka craneit (XTO)

Knaccudukarus craneil o XMMHYECKOMY COCTaBY, CTPYKTYpe U Ha3HAYECHUIO.
MapkupoBka craneid. Konctpykuronnsie ctainu. OCHOBHbIE TpeOOBaHUS,
PEIBABISIEMbIE K KOHCTPYKIIMOHHBIM CTajsiM. CTpOUTENIBHBIE CTaJIN.
ApmarypHble ctainu. CTanu Ais X0J0JHOW MITAMIIOBKH. YIIy4IlIaeMble CTaJIH.
Cramu s XTO. Ipyxunnsie cranu. [lonmunankoBeie ctanu. MapTeHCUTHO-
cTaperomye ctani. KoHCTpYKIMOHHBIE CTalM ClieluaibHOro HazHaueHus.Cranu
BBICOKOM M3HOCOCTOMKOCTH. CTanu A KpUOTeHHbIX TeMieparyp. Cranu
MOBBILIEHHON 00paldaThiBaeMOCTH pe3aHueM. Koppo3noHHOCTOKHE CTaH.
DKapocroiikue cranu u crasbl. MHCTpyMeEHTaIbHBIE cTanu. TBEpbIe CIUIABBI.

Tepmuueckas 00pabOTKa BETHBIX CIUIABOB. 3aKallka Ha MEPECHIIEHHbIN TBEPABIT
pacTBOp u crapeHue. Anromunuid. CriaBel Ha ocHOBe amtomuHus. Kitaccudukamnus
U TepMUUecKas 00paboTKa 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, CBHHIIOBOM, ITMHKOBOU H
AJIOMUHHEBOU OCHOBe. HeMeranmnyeckue marepuansl

5.2. IlpakTHyecKue 3aHATHS, CEMUHAPBI

He npenycmorpenst

5.3. JIabopaTropHblie padoThI

Ne
3aHATUSA

Ne

paszciia

HanmeHoBaHMe MK KpaTKOe coziepkaHue J1a0opaTopHON paboThI

Koi-Bo
qacoB

1

IInacTudeckas I[e(bOpMaHI/IH MCTAJIJIOB.

Pexpuctaiyiu3alluOHHBIA OTHKUT.

AHaJIN3 AUarpaMMbl COCTOSIHUN KeJle30-yIIepOol.

@da30BbIe NIPEBPALLICHNS U CTPYKTYpPa YIIIEPOAUCTBIX CTAJIEH U YyT'YHOB

BiinsiHre CKOpOCTH OXJIXKIEHUSI HAa CTPYKTYPY M CBOMCTBA yIIIEPOIUCTOMN CTaIH.

OTtmyck cranu

Teopus u mpakTHKa TEPMHUYECKON 00pabOoTKU (CeMUHap)

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

N |W|W[~—

MapKI/IpOBKa CTaHeﬁ, IOBCTHBIX MCTAJIJIOB U CIIJIaBOB

N (NN

5.4. CamocrosiTesibHasi padoTa CTyIeHTa

Brimonuaenue CPC

Crucok mTepaTypsl (C yKa3aHHEM
ITogsug CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CeMecTp

peCypc

Koi-
BO
JacoB

Pecdepar no pazgeny "Hemerannnueckue

Marepuaibl”

1. JTaxtusn, FO. M. MarepuanoBenenue
Y4eOHUK [Tl BTY30B. - 3-€ U31., nepepad. u 3
nomn. - M.: MammnocTtpoenue, 1990. - 528 c.




wi. gactsb 11, ctp. 434-520 nnu 2. ConHues,
1O. I1. MarepuanoBenenue Y4eb. il By30B
M0 METaJUTypr., MAIITHHOCTPOUT. U
oOmierexH. 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

Pedepar o pazneny "l{BeTHBIC METAIITB U
CILJIaBbI"

1.JTaxtun, 0. M. Marepuanosenenue
YueOHUK [Tl BTY30B. - 3-€ U311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wit. taBbl XIX-XXIII ctp. 378-422 nnu 2.
Comnnres, 0. [1. Marepuanosenenue Yueo.
TUIs1 By30B 110 METAJUTYPT., MAITUHOCTPOUT. U
oOmierexH. cueruanbaocTsIM 1O. 1.
Connues, E. U. [IpsaxuH. - 3-e uz..
nepepad. u gom. - CII6.: Xumusaar, 2004. -
734,c.uin. pazaen IV, ctp. 478-538

Pedepar "KoHCTpYKIIMOHHBIE CTATH U
CIuIaBbl”

1. Jlaxtun, FO. M. MarepuanoBenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3., nepepad. u
nomn. - M.: MammnocTpoenue, 1990. - 528 c.
wi., tasa XIV crp. 252-312 unm 2.
Connues, 1O. I1. Marepuanoseaenue Yueo.
JUISI By30B 110 METAJUTypr., MAaIlIUHOCTPOUT. U
oOmerexH. crenuansHocTsaM 0. I1.
Connnes, E. U. [IpsaxuHn. - 3-e u3..
nepepab. u go. - CIIO.:

7,75

I/I3y‘lCHI/IC MponecCOB KpUCTaJIN3alluu
PKEJIC30-YITICPOAUCTHIX CIIIABOB 3a/ITaHHOT'O
coCTaBa

MatepuanoBeneHue: yaeOHoe mocodue K
naboparopubsiM padoram /M.B.Jlanuna,
B.JI.WnpuueB, A.C.Co3bikuHa.— UeasOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.27-46 win
10001 UCTOYHUK M3 CITMCKA OCHOBHOM
TUTepaTyphI

IloAroTOBKA K 3allIUTE J'Ia60paT0pHBIX pa60T

JIt000¥1 MICTOYHUK U3 COUCKA OCHOBHOM
TUTEepaTypbl

M3yueHrne MapKUpOBOK CTalIei, YyTyHOB,
[BETHBIX METAJUIOB U CILJIABOB

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

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

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOCHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B

cootBercTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Hazpanwne
Ne | Ce- Bun

KOHTPOJIBHOTO
KM|mectp| xoHTpOIIS

MEPOIPUATHS

Makc.
Ooain

Bec [Topsimok HauucIeHus 6AIIOB

Yuu-
THIBA

CTCA




B [1A

Texymui
KOHTPOJIb

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

[Ipu onleHUBaHUM PE3yaBTATOB
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.
lcnonbp30BaHO JOCTATOYHOE KOJIMYECTBO
TUTEPATYpPHI IO MPEUIOKEHHON TeMe. 3
Gasa - TeMe pedeparsl pacKpbITa, HO
WCTIOJIE30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Oamna - TeMa pedepara pacKpbiTa
¢dparmenTapHo, moBepxHOCTHO. 0 6ayIoB
- pedepar He TIpeCTaBICH IS
npoBepku. Bec meponpusitus 1,
MaKCHUMaJIBHBIN Oat 4.

3a4CT

Texymni
KOHTPOJIb

Pedepar o
HEMETANTNYECKUM
marepuaiam. KPM

OTHOCHTCS K 6
pazzneny

3.3

[1pu onleHNBaHUM PE3yIBTATOB
MEPOTIPHUITUS UCTIONB3YeTCsI OaIbHO-
[pEUTHHTOBAsI CUCTEMa OLICHHUBAHUS
pE3yJIbTaTOB yUeOHOH e TeNbHOCTH
oOydaromuxcs (yTBEpKIeHa MPUKa30M
pekTopa oT 24.05.2019r. Ne179) Pedepar
OIICHUBAETCA CIEAYIOIMMUM 00pa3om: 4
Oasina - 3a IyOOKO PaCKpBITYIO TEMY.
cnonp30BaHO JOCTATOYHOE KOJTHUYECTBO
JTUTEpaTyphl MO0 NPEeATIOKEHHON TeMe. 3
Oamia - Teme pedeparbl pacKpbITa, HO
MCII0JIb30BaHO HEJJOCTATOYHOE
KOJTMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Gaita - TeMa pedepara pacKpbiTa
dbparmeHTapHoO, MOBEepXHOCTHO. () 6aIoB
- pedepat He MpeCTaBIEH AT
poBepku. Bec meponpustus 1,
MaKCUMaJbHbBIN Oart 4.

3a4CT

Texymui
KOHTPOJIb

Pedepar no
KOHCTPYKIIMOHHBIM
cramsm. KPM
OTHOCHUTCS K 5

paszmeny

[1pu olleHMBaHUU PE3yJIBTATOB
MEPOTPUATHS UCTIONB3yeTCs OaTbHO-
PEUTHHTOBasI CHICTEMa OI[CHUBaHUS
[PE3yNbTaToOB YUeOHOH e TeNFHOCTH
oOyuaronuxcs (yTBEpiKJIeHa PUKa30M
pexTopa ot 24.05.20191. Ne179) Pedepar
OILICHUBACTCS CICAYIONIMM 00pa3om: 4
OaJia - 3a MIyOOKO pacKpBITYIO TEMY.

I criob30BaHO JIOCTATOYHOE KOJIMIECTBO
JTUTEpaTyphl IO MPEATIOKEHHON TeMe. 3
Oarta - Teme pedeparsl pacKpbiTa, HO
MCTIOJIb30BaHO HEJIOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Oama - TeMa pedepara pacKpbiTa
(dparmMeHTapHO, TOBEpXHOCTHO. () 6aIII0B
- pedepar He IpeCTaBIICH IS
npoBepku. Bec meponpusitus 1,
MaKCUMAaJTbHBIN 0art 4.

3a4CT

Texymui

KosokBuym 1o

KoJ1710KBUYM IPOBOJMTCS Ha

3a4CT




KOHTPOJIb IJIaCTUYECKON 1abopaTopHBIX paboTax Mmocie u3yyeHus
nedhopManuu u COOTBETCTBYIOILETO pa3fiena Kypca.
PEKpUCTAIIIU3ALUH. KomokBryM coiepKuT Mo § BOMPOCOB
KPM otHocurcs k 1 [Ipu o1ieHKE UCTIONIB3YETCA CIETYIOMIAst
paszeny [IKaja: 32 KaXk/1bIi IpaBUIbHBINA OTBET 1
Oas.
JlaGopaTtopusie pabots! "[lacTuueckas
nedopmarus metasos" u "
Pexprcramin3zaliMOHHbIA OTKHUT"
B3aMMOCBS3aHbl U 3AIMILIAIOTCS
OJTHOBPEMEHHO, BOIPOCHI 3a/1a10TCS
0000111eHHBIC, 6€3 pa3e/ieHns Ha TEMBI.
§ Sammra 3ammTa 1a00paTOPHBIX padoT
5 Texymmii 1a6OpaTOpHBIX paBoT 4 |OCYLIECTBIACTCS MHMBHTYAIHHO. aer
KOHTPOJIb 1o 1 paszeny OneHuBaeTcsi NPaBUIbLHOCTD BHIBOJIOB U
OTBETHI Ha BOIIPOCHI (TPH BOIIPOCA).
OO6mmmit 6aI mpu OIEHKE CKIIAIbIBACTCS
U3 CIEIYIOINX IoKa3aTenei
- BBIBOJIbI JIOTUYHBI 1 0OOCHOBAHHI - |
Oan
- MpaBWJIbHBIN OTBET Ha OAMH BOMpPOC -1
Oan
KomokBryM npoBOUTCS Ha
Komnnoksuym no 11a00paTOPHBIX paboTax Mmociae U3yyeHus
., |XKeJe30yIIepOaUCThIM COOTBETCTBYIOLLETO pa3fea Kypea.
Texymui
6 KOHTPOITh cruiaBam. KPM 8 |KonmokBuyM COMEPIKHT 1O 8 BOIPOCOB  [3a4eT
OTHOCHUTCSI KO 2 1 3 [Tpu onieHKE MCTIONIB3YETCS CIEAYOIIAs
pasneny [IKAJIa: 32 KaKAbl MPABUJIbHBINA OTBET 1
Oas.
Onpoc oCyIIeCTBIsIETCS] HHAUBUIYATIBHO.
OneHuBaeTcs NPaBUIbHOCTh OTBETOB Ha
. | Ompoc no xene3o-
7 Texymui YITICPOIHCTHIM 4 [BOTIPOCHL 3anarorcs 4 Bompoca u3 e
KOHTPOJIb CIUTABAM nepeuns, umeromerocs B PIT/I.
Vcnionp3yeTcst oKazaTelb: MPaBUIbHBIN
otBeT Ha | Bompoc - 1 6amn
Kos1okBUyM IpOBOJATCS Ha
Komnoksuym o 1ab0paTOpPHBIX paboTax Mmociae U3y4eHus
. TEPMUYECKOU COOTBETCTBYIOLLETO pa3fiesa Kypca.
Texymuin
8 KOHTPOITh obpabotke. KPM 8 |KonmokBHyM COIEPIKHT 1O 8 BOIIPOCOB  [3a4eT
OTHOCHTCH K 4 [Ipu orieHKE UCTIONB3YETCs CIIEAYIOIas
paznaeny [IKaJIa: 32 KKl MPaBUIIbHBINA OTBET 1
Oast.
CTyneHT noigyyaer KapTouKky B
COOTBETCTBUU C KOTOPOH HEOOXOAUMO
pacumdposars 12 Mapok craneit u
YYTYHOB U 110 IPUBEJECHHOMY
.| [lmceMenHsIit onpoc. XMMHYECKOMY COCTaBY U OIHY CTaJlb
Texymui
9 KOHTPOI KPM otHocures k 5 13 Bammdposars. [IpogomkuTenbHOCT 3a4eT
pasnemny onpoca - 30 MuHyT . 3aaHue
OLICHHMBAETCA CIeIyoIuM o0pa3zom: 3a
Ka)XTyI0 MTPABUIIBHO BBITTOTHEHHYIO
pac@poBKy WK 3aIIU(PPOBKY MapKH
CIUTIaBa MpucBauBaeTcs 1 6anm.
10 Texymni 3amura 4 3amura 1abopatopHoit paboThI sauer
KOHTPOJIb nabopaTropHoO "BiusiHue CKOpOCTH OXJIaXACHHUE Ha




paboThI 10 4 paznemny

CTPYKTYpY U CBOMCTBa cTanu"
OCYUIECTBIISIETCS] UHIUBUAYAIBHO.
OrneHnBaeTCs MPaBUILHOCTH BBHIBOJA H
OTBETHI Ha BONPOCHL. 3a/1al0TCs TPU
BOIIpOCA.

OO6mmmit 6aI mpu OIEHKE CKIIAIbIBACTCS
U3 CIEAYIOIIMX ITOKa3aTesen:

- BBIBOJIbI JIOTUYHBI 1 0OOCHOBAHHI - |
Oat

- IpaBUJIbHBIA OTBET HA OJMH BOIPOC - |
Oat

11

Texymui
KOHTPOJIb

3amura
1abopaTopHBIX paboT
1o 4 pazneny

3amura 1aboparopHoit paboTsl "OTHycK
CTaJIN" OCYIIECTBIISIETCS
UHAUBUYyaIbHO. OLieHNBaeTCs
MPaBUJIbHOCTH BHIBOJIA U OTBETHI Ha
BOIPOCHL. 3aJJal0TCsl TPU BOIIPOCA.

OOmmmit 6asa mpu OIEHKE CKIIAIbIBACTCS [3a4eT

U3 CJICAYIOIINX TOKA3aTeIICH:

- BBIBOJIBI JIOTUYHBI U 00OCHOBAHBHI - |
0aI

- MPaBWJIBHBIN OTBET Ha OJUH BOIPOC - |
0ait

12

[Ipome-
KYTOYHAs

arrecranus

3auer

CTyaeHT NTMCbMEHHO OTBevas Ha 9
BOIIPOCOB U3 MIEPEUHST KOHTPOIHHBIX
BOIIPOCOB, UMEIOIINXCSI B CUCTEME
OnexktponHbil OYpI'Y u PIT/]
muciumuHeL. [locie mpoBepku padoThI,
B CTydae HeOOXOAMMOCTH,

[IperogaBarcyib UMCCT IIPaBO MPOBECTHU 3aUCT

cobecel0BaHuE, TO3BOJIAIOIIEE OLEHUTh
c(hOpMHPOBAHHOCTH KOMIIETEHIIUH.
[IponomxurenbHOCTD onpoca - 30 MUHYT
. 3aJJaHNe OLIEHUBAETCS CIIEAYIOIIUM
00pa3oM: 3a KakJIblil MpaBUIIbHBIN OTBET
npucBanBaercs 1 6am.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

IIPOMEKYTOYHOU
arTecTalun

Bun

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAHHUs

3a4€T

[Ipu onieHMBaHUY PE3yTBTATOB MEPOTIPHUATUS UCTIONH3YETCS
0aTBbHO-PEUTUHTOBAS CUCTEMA OIICHUBAHUS PE3YIBTaTOB YUeOHOM
JIeATeTLHOCTH 00ydJarommxcs (YTBepKAeHa IPUKA30M PEKTOpa OT
24.05.2019r. Ne179 u Ne 25-13/09 ot 10.03.2022). Pelitunr
00yJaromierocs mo JUCIUILTAHE OTIPEEISETCS M0 pe3ybraraM
TeKyIIero KoHTpos. [Ipu HalIu4Yum y CcTyieHTa MPOXOAHbIX Oayos|m. 2.5, 2.6
o kaxaoMy KPM, ucxonast u3 peittuara 60% , cryaent nomy4daet |[lonoxenust
3a4eT 0e3 AOMOTHUTENBHOTO cobecenoBanus. CTyIeHT BIpaBe
MIPUIATH Ha 3a4eT JIS YITYYIICHUS CBOCTO PSHTHHTA | ITOJTyYHUTh
oueHky 1o ¢opmyne Rd = 0,6Rtex + 0,4Rma + Rb. ¢ yuerom
TEKYIIEro KOHTPOJISI ¥ 0aJUIOB 3a IPOMEKYTOYHOE HUCTIBITAHHUE.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

B cootrBeTCcTBUU C




Komnerennun Pesynbrarel 00yueHus

OIIK-1

3HaeT: PU3NUECKYIO CYIIHOCTb SIBJICHUH, TPOUCXOAAIINX B
MarepHasax Mpu BO3EHCTBUU Ha HUX Pa3INYHBIX (PAaKTOPOB B A + [+
YCIOBHUSX MX DKCIUTyaTalluu

OIIK-1

'YMeeT: 0CyIIeCTBIATh BEIOOP MaTe€pUaioB A U31EIUN
PA3JIMYHOIO HA3HAYEHHUsS C YYETOM DKCILTYaTallHOHHBIX HHHH T [
TpeOOBaHUIl M OXpaHbl OKPY’KAIOLIEH Cpebl

OIIK-1

MeeT NpakTUYECKUI OBIT: NCIIOJIb30BAaHUS CIIPABOYHBIX
MaTepHasoB, IPOrpaMM U HH(OPMALIMOHHBIX PECYpPCOB MIPU HHH P
BbIOOpE MaTepUAIOB JUIsl U3JENIUI pa3IMYHOrO Ha3HAYEHUs!

OIIK-5

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI MaTepHUajoB
NpY 3aTBEPAECBAHNH, IUTACTHYECKON 1ehopMalluy U TEPMUUECKOM HHHHH [ [
00paboTke

OIIK-5

‘YMeeT: YCTaHaBJIMBATh B3aNMOCBA3b KOMILJICKCA (1)I/ISI/IKO-
MEXaHUYECKHX CBOMCTB CO CTPYKTYpPOM

OIIK-5

MMeeT npakTUYeCKUi OTBIT: palliOHAILHO BHIOMPATh MaTEPHUAIIBI
U1t 0OecTiedeH s MPOYHOCTH, HAJACKHOCTH U JJOJTOBEYHOCTH A A -
N3IeTni

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIUA
Cl) OCHO6HaA 1umepamypa.

1. Jlaxtun, FO. M. MarepuanoBenenue Y4eOHUK IJis BTY30B. - 3-€ U3,
nepepab. u non. - M.: Mammnoctpoenue, 1990. - 528 c. ui.

2.  Comnuues, 0. I1. MarepuanoBeaenue Yue0. aJisi By30B 10 METAJUTYPT.,
MalIMHOCTPOUT. U 001meTexH. crnenuanbHocTsaM FO. 1. Connues, E. U. [Ipsaxun. - 3-
e u3M.. nepepad. u pom. - CI10.: Xumuznar, 2004. - 734, [1] c. u.

3. MarepuanoBeaeHue Yueb. 1 By30B 10 HAMPABICHUIO U
CHEHUATBHOCTAM B 00J1. TEXHUKU U TeXHOJoruu: nocsaul. namsitu U. . Cunopuna
b. H. Ap3amacos, B. 1. Makapoga, I'. I. Myxun u ap.; [Tog o6ur. pen. b. H.
Ap3zamacosa, I'. I. MyxuHa. - 6-¢ u3z., crep. - M.: I3gatensctBo MI'TY, 2004. - 646
C.

0) OononIHUMENbHASL IUMePamypa.:

1. Tynses, A. I1. UuctpymenTanbubie ctanu Crpas. A. I1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., mepepad. u gor. - M.: MammHoCTpoeHue,
1975.-272 c. un.

2. Tennep, FO. A. Marepuanoenenre Yue0. nocodue jis By30B [loa
pen. A. I'. Paxmiragra. - 6-e usg., nepepad. u jgom. - M.: Metamnyprus, 1989. - 456
C. UL

3. Kapesa, H. T. [IpeTHbie MeTasutbl U ciuiaBbl TekeT yueo. mocodue H. T.
Kapesa ; FOx.-Ypain. roc. yu-1, Kad. ®u3. metanioBegeHue u pusnka TBEp0ro
tena ; OYpI'Y. - Uenabunck: U3narensctBo FOYpI'Y, 2008. - 111, [1] c. n.

6) omevuecmeeHHble U 361py6€9fCHble IHCYPHAJIbL NO Oucuunﬂune, umerouiuecs 6 oubnuomexe:

1. MeramnoBeneHne U TepMUIECKas 00paboTKa METAIIOB




2.

MaHII/IHOCTpOGHI/IG

2) MemoouuecKkue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.

l.

Marepuano

BejieHUE: yueOHoe nocobue/ X.M.M6parumos,

B.U.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so KOYprY. 2010.-38c.

U3 HUux. y'{€6H0-M6m06M’fl€CKO€ obecneverue camocmosmenbHou pd60mbl cmydeﬂma:

1.

Marepuano

BeZieHue: yueoHoe nocobue/ X.M.MO6parumos,

B.1.®unaros, H.A.IllaGypoga. - Uensiounck: N3n-so FOVYprY. 2010.-38c.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
Ne HI/IT;)IZ"IF[}IPBI aﬂpei?;gﬁ;ﬁ bubnuorpadudeckoe onrcanue
dbopme
OcHOBHAS OneKkTpoHHBIN |MatepuanoBenenue: yaeobnoe nmocooune /M.A.Cmupnos, K.}FO.Oxwures,
reparypa KaTajaor X.M.U6parumos, F0.1.Kopsirun: U3a-so KOYpI'Y, 2005. -U1.-139c¢.
HOYpI'Y http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000351794
DeKTpOHHBI [[Ta0ypoBa, H. A. Marepuanosenenue Y. 2 : Hemeraminueckue
JlonoTHUTEITbHAS CaTaOr Marepuabl : yuel. mocoOue Uil MaMHOCTP. U METaJLTypr.
UTEpaTypa OVpIY crienuanbHocTel.- Yensiounck : Uzn-so FOYpI'Y , 2011.-4.2
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
T —_— MatepuanoBenenue: yaeOHoe mocobue K 1aboparopHbIM paboTam
JlononHUTENBHAA aTaIOr /U.B.Jlanuna, B.JI.Uneuue, A.C.Co3bikuna.— Yensounck: M3a-Bo
nTeparypa IOVpr'Y HOVYpI'Y, 2013.-81c.
http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

HepequB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreueHMS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®T'AOY BO "HOYpI'Y (HNY)"-ITopran "Dnekrponnsiii OYpl'Y"
(https://edu.susu.ru)(6eccpodno)

[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

(1

230a

YyeOHas 1a0

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.

OopaTopusd MaTCpruaIOBCICHNA, OCHaIlIEHHAas: — MeYyaMu JJIs HarpcBa




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




