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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
OIT BO (xomnieTeHIun)

[Inanupyemsble pe3yiabTaThl
00y4eHUs 10 TUCIHUIIINHE

3HaeT: (PU3NUECKYIO CYIIHOCTh SIBIICHUH,
[IPOUCXOAAIIMX B MaTepuaiax Mpu BO3ACHCTBUN Ha
HUX Pa3INYHBIX ()aKTOPOB B YCIOBHSIX HX
AKCILTyaTaluu

'YMeeT: OCyIIeCTBIATH BEIOOP MaTepuasioB JUIs
W3JIeTTUN Pa3IMYHOTO HA3HAYCHUS C YUYETOM
DKCIUTYaTallHOHHBIX TPEOOBAHUI U OXPaHBI
OKpY>KaroIlEeu cpeibl

MMeeT mpakTUYeCKU OTIBIT: UCTIONb30BAHUS
CIIPABOYHBIX MaT€pHAJIOB, IIPOrPaMM U
MH(GOPMAIIMOHHBIX PECYPCOB MPH BHIOOPE
MaTepUasoB Ui U3IEIUNA Pa3IMuyHOr0 Ha3HAYCHUS

OIIK-1 CnocobeH cTaBUTh U pemaTh HHKEHEPHBIE
Y HAayYHO-TEXHUYECKHUE 3a/1a4u B chepe cBoe
npo¢eCCHOHAIBHON A TETPHOCTH U HOBBIX
MEKINCIMIUTMHAPHBIX HAIIPABICHHH C
UCTIOJIb30BaHUEM €CTECTBEHHOHAYYHBIX,
MaTeMaTHYECKUX U TEXHOJIOTHYECKIX MOJEICH

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI
MaTepuaoB MPH 3aTBEPACBAHHH, IITACTHYECKOM
nedopMaIiuu ¥ TepPMHUIECKO 00paboTKe;

VMeeT: ycTaHaBIMBaTh B3aHMOCBS3b KOMIUIEKCa

ITK-1 Cnioco6eH k mpodecCHOHATEHOM
JEATEIHOCTH Ha BCEX CTAIHUSIX pa3paboTKu
HAa3CMHBIX TPAHCIIOPTHO-TCXHOJIOTMYCCKUX CPCACTB
C UCTIOJIb30BAHUEM TIEPEIOBBIX METOIOB pacuera u
POCKTHPOBAHUSI.

(U3UKO-MEXaHIMUECKIX CBOMCTB CO CTPYKTYPOU; C
MO3UIIUN IKCITyaTalIMOHHBIX TPEOOBAHUI
paI_II/IOHaJIBHO BBI6I/IpaTB MaTepI/IaJIBI JUUIA
oOecrieueHust MPOYHOCTH, HAJIC)KHOCTH U
TONITOBEUHOCTH HU3JICITHM.

HMeeT mpakTUUECKUI OMBIT: aHATU3a
TCXHOJIOTNMYCCKUX Hpoueccms, BIIMAKOIIUX HA
KayeCTBO MOJyYaeMbIX U3JEIUMN, C TTO3UIUN

DKCIUTYaTAlIMOHHBIX TPEOOBAHUHN PAIMOHAIBHO




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,
1.0.12 Xumus

1.0.20 TexHOoMOTHS KOHCTPYKIIMOHHBIX MAaTEPUAJIOB,
1.0.18 [letanm mMaIvmH ¥ OCHOBBI
KOHCTPYHUPOBAHUS,

[Ipon3BoACTBEHHAs MTPAKTHKA, MPOU3BOICTBEHHO-
TEXHOJIOTMYEeCcKas MpakTuka (6 cemectp),
[Ipon3BoACTBEHHAS TTPAKTUKA, IPEIIUTIIIOMHAS
npaktuka (10 cemectp)

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHHWAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.12 Xumus

3HAeT: OCHOBBI CTPOSHUS BEIIECTBA, TUIIHI
XUMHUYECKUX CBA3EH, peaKIMOHHYIO CIOCOOHOCTD U
METOABl XUMUYECKOW UICHTH(PUKAIIIHN U
OIpe/ieNICHUs BEIIECTB; OCHOBHBIE MOHSTHS, 3aKOHBI
1 METOJIbl XUMHH B 00bEeME, HEOOXOIUMOM JIJIsSt
npodeccuoHaNbHOM 1eATEIbHOCTH,
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB MPOCTHIX
BEIIECTB Y COCAMHEHUI; METOABI U CII0COObI
CHUHTE3a HEOPTaHUYECKUX BEIIECTB; CYIIHOCTh
COBPEMEHHBIX (PU3NICCKUX U (PU3UKOXUMUYECKUX
METOIOB UCCIIEIOBAHMSI, IPUMEHIEMbBIX B XUMUH, a
TaK)K€ OCHOBHBIE 33/1a4H, KOTOPbIE STUMHU METO/IaMHU
pearTcs YMeeT: ONpeaciarh
TEPMOJIMHAMUYECKYIO BO3MOXHOCTb ITPOTEKAHUS
mpolecca, UCT0Nb30BaTh (hyHIaMEHTaTbHBIE
MOHSTHS, 3aKOHBI U MOJIEJIU COBPEMEHHON XUMHUH,
OTIPEEIISATh PEAKIIMOHHYIO CIIOCOOHOCTh BEMIECTB, a
TaK)K€ IPUMEHSATh €CTECTBEHHOHAYYHBIE METObI
TEOPETUUCCKUX U IKCIICPUMEHTATBHBIX
VCCJIEI0BAHUM B XUMHHU B IPAKTHYECKOU
NEeSTEIIbHOCTH; TIPOBOJUTH CTEXHOMETPUUYECKHE U
(U3UKO-XUMHYECKUE PACUEThI TApaMETPOB
XUMHYECKUX PEaKIUH, JIeKAIUX B OCHOBE
[IPOM3BO/ICTBEHHBIX MIPOLIECCOB, OMPEALIISTh
BO3MOXKHOCTH U ITyTh CAMOIPOU3BOJILHOTO
MPOTEKaHUSI XUMUYECKUX MPOLIECCOB, B OCHOBE
KOTOPBIX JICKAT PA3TUYHBIE XUMUYECKUE PEAKITUN
VMeeT nmpakTUYECKUi OMbIT: pabOTHI C
XUMHYECKUMHU CHCTEMaMHU, HCTIOJIb30BaHUS
MpUOOPOB ¥ 00OPYIOBAHUS IS TPOBEICHHUS
HKCIIEPUMEHTOB, 0€301acHOM paboThI ¢
XUMUYECKUMH CUCTEMaMHU, UCTI0JIb30BaHUs
npuOOPOB ¥ 0OOPYIOBAHMUS [IJISl IIPOBEICHUS

PKCIIEPUMEHTOB; MPOBEICHHS 00pabOTKH U aHAIN3a




[PE3yJIBTAaTOB SKCIIEPUMEHTAJIBHBIX UCCIIEIOBAHUIN;
OCTPOEHUs rpaduyeckoro Marepuaa 1o
[pe3yapTaTaM IPOBEACHHOIO SKCIIEPUMEHTA;
MCCJIEJOBAHNS HEOPraHMYECKUX COCINHEHUH U
WHTEPIIPETALIMY SKCIIEPUMEHTAJIbHBIX PE3yJIbTaToOB

1.0.11 ®usnka

3HaeT: crnocoObl u3MepeHust PU3NYECKUX BETUYHH;
OCHOBHBIE CTIOCOOBI OIIEHKH TIOTPEITHOCTH
HKCTIIEPUMEHTAJIbHBIX JaHHBIX, OCHOBHBIE
(du3nUecKue SIBICHUS M 3aKOHBI; OCHOBHBIC
¢u3nuecKre BeIMYMHBI U KOHCTAHThI, UX
OTIpeieNIeHUe U €IMHUIIBI H3MEPECHHUS;
(YHKIMOHAIbHBIE TOHATHUS, 3aKOHBI U TEOPUU
KJIACCUYECKON 1 COBPEMEHHON (U3UKH, METOAbI
du3nUecKuX HccaeI0BaHui YMEeT: ONTUMAIbHO
MPEACTaBISITh YKCTIEPUMEHTATBHBIC JTaHHBIC U
BBITOJTHATH CTAHIAPTHYIO OIICHKY IOJTy4YeHHBIX
pe3ynbTaToB (rpadudeckoe MpeICTaBICHUe MacCHBa
TAaHHBIX, pacyeT CPeTHUX 3HAYCHUM, OLICHKA
norpemHocTH), [IpumensarTs dusnko-
MaTeMaTH4eCKUe METObI JUISl PeIICHHS
NPUKIIAHBIX 33/1a9; TIPUMEHSTH (PU3HUKO-
MaTeMaTu4ecKue MPUEeMbl U METOJIbI JIJISl pEIICHUs
KOHKPETHBIX 33/1a9 U3 PAa3IMIHBIX o0acTen
npogeCCHOHAIBHON AeATeNbHOCTH; TPUMEHSTh
Hay4YHYIO amnmaparypy JJisl IPOBEICHHS
(U3UUECKOr0o SKCTIEPUMEHTA, OTIPENIENIATh
KOHKpPETHOE (pr3HUecKoe cofep kaHue B
NPUKJIAJIHBIX 33/1a4ax ViMeeT mpakTU4ecKuil OnbIT:
NPEACTaBICHUS IKCTIEPUMEHTAIBHBIX PE3yIbTaTOB H
OLIEHKH TIOJIy4E€HHBIX PEe3yJIbTaTOB UCCIIEA0BAHMS
(popmynmpoBaTh BEIBOIBI HA OCHOBE MOTyYEHHBIX
PE3YJIbTaTOB B COOTBETCTBUH C OCTABICHHOM
[eNTBI0 UCCIIeIOBaHMs), Perenus 3a1aq u3
pa3IMYHbIX 00nacTel (U3MKU, TPOBEICHUS
(GU3NIECKHUX SKCIIEPUMEHTOB

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpy10€eMKOCTh JUCHUILUIMHBI COCTABIAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacnipenenenue
. Bcero 0 CeMeCcTpaM B 4acax
Bun yueGHO# paboThI
4acoB Homep cemectpa
3

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72
AyoumopHvie 3auamusi: 32 32

Jlexuuu (JI) 16 16

[TpakTudeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI 0 0
ayauTopHbIxX 3aHaTuil (I13)

JlabGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 35,75 35,75




C IPUMEHEHUEM JIUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTH

N3ydenue mporeccoB KpUCTAIITU3ALUH JKEIe30- 5 5
YIJIEPOAMCTHIX CIUIABOB 3a/laHHOIO COCTaBa

Pedepar "KoHCTpyKIIMOHHBIE CTAJIM U CIIaBbI" 7,75 7.75

N3yueHre MapKHpOBOK CTallel, YyIYHOB, IIBETHBIX METAJIIOB 5 5
1l CIUIaBOB

Pecdepar no pazgeny "Hemerannnueckue marepuaib’ 6 6

ITogroroBka K 3amure J1abOpaTopHBIX padoT 6 6

Pedepar no pazgeny "L{BeTHbIe MeTAIUIBI U CIUIABHI" 6 6
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 4,25 4,25
Bua konTposs (3adet, qud.3adueT, IK3aMeH ) - 3a4eT

5. Coneprxkanue TUCHMILIIMHBI

O0beM ayaIUTOPHBIX 3aHITHI MO BUJIaM B
Ne HaumeHnoBanue pa3aenoB IUCHUIUIMHbI gacax
pasnena
Bcero JI I13 JIP
1 |CtpoeHue u cBOMCTBAa MaTepuaoB 8 4 0 4
5 da3oBbIe NpeBpamieHus. [uarpaMmMbl paBHOBECHBIX ) ) 0 0
COCTOSTHUI
3 |CnnaBsl kKene30—yriepos 6 2 0 4
4  |Teopus u MpakTHKa TEPMUYECKON 00paOOTKH CTalu 10 4 0 6
5 |ChnemumannHEIE cTaIn 4 2 0 2
6 [[BeTHBIE MeTaIUIBI U cIIaBbl. HemeTannuueckue > 2 0 0
MaTepHuabl
5.1. JIleknun
Ne Ne Kox-
HaumeHoBaHMe WM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATHUS BO
NeKIUupas3aena
4acoB
Tunbl cBA3U B TBEPABIX Tenax. [IOHATHS O KPUCTAIITMYECKOU PEIIETKE U
hiieMeHTapHOU siuelike. OCHOBHBIE TUIbI KPUCTAINTMYECKUX PEIIETOK METAJLIOB.
1 1  [ABnenue nomumopdusMa. AHU30TPOIHS CBOMCTB KpUCTAIIOB. JleeKThl 2
KPUCTAJNINYECKOTO CTPOEHUSI METAIIJIOB (1.K.C.). BiausHue 1.x.c. Ha cBOicTBa
METAJIJIOB.
Yrpyras nedopmarus. MexaHu3Mm 1miacTudeckoi aedopMaii B MOHO- U
MOMUKPUCTALTUYECKUX TelaX. BiusHue miactuueckoit nedopmanuu Ha
CTPYKTYpPY M CBOMCTBAa METAJIJIOB. SIBIIeHNE HaKIIENa. XPYIKOe U BA3KOE
paspyuienue. Spnenue xiaaanonomkoctu. Cxema Modde.Mcnbitanus Ha
pacTspkeHue. XapakTepUCTUKH MEXaHUYECKUX CBOMCTB METAJUIOB (3KECTKOCT,
) | |[POYHOCT, MIACTHYHOCTD, TBEPIOCTH, YIapHas BI3KOCTh, BRIHOCIUBOCTb, )
W3HOCOCTOMKOCTD U JIP.) U METOJBI UX onpeneneHns. OCHOBHbIE MEXaHU3MBI
YIPOYHEHUS! METAJUTMYECKUX MaTepuaioB. B3auMocBsa3b TPOYHOCTH,
MIACTUYHOCTHU U BsI3KOCTH. [Ipotiecchl, mpoucxoasiue npu HarpeBe
e OpMHUPOBAHHOTO METaJlIa: BO3BpaT U peKpucTaIn3aus. Mx BiusHue Ha
cBoiicTBa. PaKTOPHI, ONPEAEISAIONINE pa3Mep PEKPUCTATIIN30BAHHOTO 3€pHa.
XonomHas v ropsyas TiiacTudeckas aepopmarisi.
[TonsiTus crijaBa, KOMIOHEHTA, (pa3pl. CiocoObI BhIpakeHUsI KOHIIEHTPAINH
3 2 |cmnaBoB. Tumsl a3 B METaNIMYECKUX CIIaBaX: TBEPAbIE paCTBOPHI (3aMelieHus u | 2
BHEAPEHUS), XUMUUECKUE COSTMHEHHUSI, TPOMEKYTOUHbIE (ha3bl. OCHOBHBIE THUIIBI




TuarpamMM COCTOSIHHSI TBOMHBIX crucTeM. OmnpeeneHne cocTaBa u KoinmuecTsa a3
1Mo AuarpamMMme cocTossHus. CBsi3b CBOMCTB CIIaBa ¢ IUarpaMMOU COCTOSTHUSI.

Kparkas xapakrepucTuka (a3 B CIIaBax kejie3a ¢ yriepoaoM. Jluarpamma
COCTOSIHMS JKeJ1e30—ILeMEHTUT. POPMUPOBAHKUE CTPYKTYPHI CIUIABOB IIPH
MEJUIEHHOM OXJaX1eHUH. CTPYKTYPHBIE COCTABIISAIOIINE U CBOWCTBA YITIEPOAUCTBIX
cTasielt u 6enbIx yyryHoB. O01as xapakrepucTrka ctanei. [loctosHHbIE TpuMecH
U UX BJIMSHHE Ha CBoOMcTBa cTajneil. Cepble UyryHbl, UX KiIacCUPUKAIM 110 popme
rpaUTHBIX BKIFOUEHHUH U CTPYKTYpEe METAJUINYECKOM OCHOBBI.

[TonsiTe o Tepmuyeckoii oopadorke. Kinaccudukanus BU0B TepMUUECKON
00paboTku. Kpurnueckue Touku ctanu. XMMHUUECKUE 3JIEMEHTHI, BXOSIINE B
coctas ctaseil. Knaccuduxanus nerupyroniux snementos. OOpa3oBanue
ayCTeHHTa Ipu Harpese. Poct 3epHa aycrennra. BimsiHue pa3mepa 3epHa Ha
CBOICTBA CTajM; MIEpErpeB U nepexor.Pacnay aycTeHnTa Ipyu OXJIaKICHUH.
J/lnarpaMma M30TEPMUYECKUX MTPEBPAILLICHUN EPEOXITAKIEHHOTO ayCTEHUTA.
[TepnutHOE, MapTEeHCUTHOE M OEMHUTHOE NpeBpallleHNs ayCcTeHnuTa. BiusHue
JIErMPYIOLIMX 3JIEMEHTOB Ha IPEBPAILCHUs aycTeHuTa. [IpeBpaienns aycrenura
[IPY HENIPEPBIBHOM OxJIaxkAeHUH. CBOMCTBA MPOLYKTOB pacnajia
aycreHnTa.lIpeBpamenus mpy OTIIyCKe 3aKajl€HHON cTan. BiusHue nerupyromumx
DJIEMEHTOB Ha MPOLIECCHI OTITyCKa. MI3MeHeHne CBOMCTB CTalu IPU OTILYCKE.
OTnyckHasi XpyIKOCTb.

Omxur I pona. Bunst omxwura I pona (qudQy3noHHBIN, peKpUCTAUIN3aMOHHBIH,
s cHATUS HanpsbkeHu ). Omxur 11 poga. Buasr omxura 1 pona (mosHbIH,
HETIOJTHBIN, HOpMau3anus, CHepouIU3NPYIONIUi 1 T.1.). 3aKaika ctaian. Beioop
TEMIIEPATYPhl OXJTKICHUS M OXJIXKIAIOLIEH cpebl s 3aKallKi. 3aKaJIiBaeMOCTh
U TIPOKATMBAEMOCTD; (DAKTOPHI, BIUSIONINE HA HUX. BHYTpeHHIE HANIPSKEHUS,
BO3HUKaroIue npu 3akanke. CriocoOwl 3akanku. Huskui, cpeHnii u BRICOKUN
OTITyCK. XMMHKO-TepMuueckas oopadorka craneit (XTO)

Knaccudukarus craneil o XMMHYeCKOMY COCTaBY, CTPYKTYpe U Ha3HAYECHUIO.
MapkupoBka cranei. Konctpyknuonnsie ctainu. OCHOBHbIE TpeOOBaHMUS,
[PEIBABISIEMbIE K KOHCTPYKIIMOHHBIM CTajasiM. CTpOUTENbHBIE CTaJIH.
ApmarypHsbie cTainu. CTanu i XOJOAHOM IITAMITOBKHU. YIIydlllaeMble CTaJIH.
Cranu s XTO. Ipyxunnsie cranu. [lonmmnHukoBeie ctanu. MapTeHCUTHO-
craperonue craau. KOHCTpyKIIMOHHBIE CTaJIM CIIENMAIBHOIO Ha3HaueHus. Cranu
BBICOKOM M3HOCOCTOMKOCTH. CTanu A KpUOTeHHbIX TeMieparyp. Ctanu
MOBBIIICHHON 00pabaThiBaeMOCTH pe3aHueM. Koppo3noHHOCTOWKHE CTaJIH.
JKapocTolikue ctanu u ciuiaBbl. THCTpyMeHTaIbHBIE CTalu. TBEepAbIC CIIIaBhI.

Tepmudeckast 06paboTKa IBETHBIX CIUIABOB. 3aKallka HA MEPEChIIEHHbIN TBEPIBIN
pacTBOp U ctapenue. Amomuunid. CriiaBsl Ha OCHOBE anmroMuHusA. Kiaccudukanuys
U TepMUYecKas 00paboTka aTIOMUHUEBBIX CIUTaBOB. Menb. CruiaBbl HA OCHOBE
Meau. JIaTyHH, UX CBOMCTBA, MapKUPOBKA U IPUMEHEHUE. bpoH3BI: cocTas,
CBOWCTBa, MapKUPOBKA U 00JIACTU NPpUMEHEHHUs. TUTaH U ero CIIaBBL.
AHTH(QPUKITMOHHBIC CIIABBI HA OJIOBTHUCTOM, CBUHIIOBOMU, ITMHKOBOW U

aIIOMUHHEBOM OCHOBe. Hemeramnudeckue MaTcpualibl

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

No No " Kon-Bo
HanmeHoBaHME WITH KpaTKOE coziepKaHue J1a0opaTopHON pabOThI
3aHITHS|pa3aea 4acoB
1 1 |[Inactuueckas aedopMaliiis METaIIOB.
2 1 PexpucTramin3auoHHbIA OTHKUL.




AHaIi3 IUarpaMMbl COCTOSTHUH KeJle30-yIIepOol.

@da30BbI€ NPEBPALICHNSI U CTPYKTYpa YIIIEPOAUCTBIX CTAJIIEH U UyT'YHOB

BiusiaHue CKOPOCTU OXJIAXKJCHUSA Ha CTPYKTYPY U CBOMCTBaA yrﬂepOHHCTOﬁ CTalu.

OTmyck cTanu

Teopus 1 IpakTUKa TEPMUIECKON 00pabOTKU (CeMUHap)

(e N IEN o N RO, JN SNy JUS]
NI~ |WIW

MapKkHpOBKa CTaJIEH, IBETHBIX METAJUIOB U CIUIABOB

[NOR\ON R \OH §\S N § \S N § \S)

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

ITonsun CPC

Crnncoxk nureparypsl (¢ yKa3aHUEM
pasnesnoB, IiaB, CTpaHUIl) / CChIIKA Ha

pecypc

Cemectp

Koi-
BO
JacoB

V3y4eHue mpoieccoB KPpUCTAILTH3alUuH
HKEIIE30-yTIIEPOIUCTHIX CIUIABOB 33JAHHOTO
cocTasa

MarepuasnoBezieHre: yueOHoe mocooue K
nmaGopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Uens10HMHCK:
W3-80 FOVpI'Y, 2013.—81c. Ctp.27-46 wimn
TI000M UCTOYHUK U3 CIIMCKA OCHOBHOM
TUTEpaTyPHI

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.
U1 By30B T10 METAJUTYPT., MAITUHOCTPOUT. U
oOuietexH. cnenuanabHocTaM HO. I1.
Connues, E. U. [IpsaxuH. - 3-e u3..
nepepab. u gomn. - CII6.:

7,75

3yueHne MapKUpOBOK CTaJIeH, YyTyYHOB,
LIBETHBIX METAJUIOB U CIIJIABOB

MatepuanoBeeHue: yaeOHoe nocodue K
nmaGopaTopHbIM padotam /M.B.JlanuHa,
B.J1.Unenues, A.C.Co3bikuna.— UeaaOuHCK:
N3n-Bo FOVYpI'Y, 2013.—81c. Ctp.46-54 u
73-78

Pedepar no pazneny "Hemerammnueckue
MaTepuaib”

1. Jlaxtun, FO. M. MarepuanoBegeHue
YueOHUK JUTs BTY30B. - 3-€ U31I., mepepad. u
nomn. - M.: Mammnoctpoenue, 1990. - 528 c.
ni. yacts I, ctp. 434-520 wnm 2. ConHIIEB,
[O. I1. MarepuanioBenenue Yue0. s By30B
M0 METaJUIypr., MAIIMHOCTPOUT. U
obmetexH. crienuanbHOCTsM HO. I1.
Conuues, E. U. [TpsxuHn. - 3-e usg..
nepepab. u gom. - CI16.: Xumuznar, 2004. -
734, [1] c. un., pazaen VIII u IX cTp.582-
664

[TonroToBka Kk 3amure J1abopaTOpHBIX paboT

JT1000M MCTOYHUK U3 CIIMCKA OCHOBHOMI
TUTEepaTypbl

Pecdepar no pazaeny "L{BeTHbIe MeTaILIBI U
cruiaBbl”

1.JIaxtun, 0. M. MarepuanoBenenue
Y4eOHUK JUTsl BTY30B. - 3-€ U311., nepepad. u
nom. - M.: MammnHocTtpoenue, 1990. - 528 c.
wit. maBbl XIX-XXIII ctp. 378-422 nnu 2.
Comnnnes, 0. [1. Martepuanosenenue Yueo.
U1 By30B T10 METAJUTYPT., MAIIUHOCTPOUT. U
obmerexH. crieransHocTsM FO. I1.

Conuues, E. U. Ipsxun. - 3-e uzg..




nepepab. u gom. - CI16.: Xumuznar, 2004. -
734,c.un. paznen IV, ctp. 478-538

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokenrem o OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENLHOCTH 00yYarOIIUXCHI.

6.1. KouTpoabubie meponpusitusa (KM)

Ne [ Ce-
KM|mectp

Bun
KOHTPOJIS

HazsBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
oaut

[Topsinok HauKcneHus: 6awioB

Vuu-
THIBA

eTcs
B [IA

Texymnmi
KOHTPOJIb

Pedepart no nuBeTHBIM
MeTaJUlaM U CILIaBaM.
KPM otHOCHUTCH K 6

paszzmeny

[1pu onleHMBaHUM PE3yIBTATOB
MEpOTIPUATHS UCTIONB3YeTCs OaITbHO-
[pEUTHHTOBAs CUCTEMa OLICHIUBAHUS
pE3yabTaToB yueOHOH IeSTeTBHOCTH
oOyuaromuxcs (yTBepKIeHa MPUKa30M
pextopa ot 24.05.2019r. Ne179) Pedepar
OIICHUBAETCA CIAEAYIOMHNM 00pa3om: 4
0asa - 3a ITyOOKO PacKpBITYIO TEMY.
cnonp30BaHO JOCTATOYHOE KOJTHUYECTBO
TUTEpaTypHl 110 MPEIOKEHHOH Teme. 3
Oarta - Teme pedeparsl pacKpbITa, HO
WCIIOJIb30BAaHO HEAOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX HCTOYHHUKOB.
2 Ganna - TeMa pedepaTa pacKpbiTa
dbparmeHTapHo, MoBepXHOCTHO. () 6aoB
- pedepar He mpeaCcTaBIeH I
poBepku. Bec meponpustus 1,
MaKCUMaJIbHBIH 0ai 4.

3a4CT

Texymui
KOHTPOJIb

Pedepar no
HEMETAJINYCCKUM
marepuaiam. KPM

OTHOCHUTCS K 6

paszmeny

[1pu olleHMBaHUU PE3yJIBTATOB
MEpPOTIPUATHS UCTIONB3yeTCs OaTbHO-
PEUTHUHIOBasI CICTEMa OI[CHUBaHUS
[PE3yNbTaToOB YUeOHOH e TeNbHOCTH
oOyuaronuxcs (yTBep)KIeHa MPUKa30M
pexTopa ot 24.05.20191. Ne179) Pedepar
OILICHUBACTCS CICAYIONIMM 00pa3om: 4
OaJia - 32 NIyOOKO pacKpBITYIO TEMY.

VI criob30BaHO JTOCTATOYHOE KOJIMIECTBO
TMTEpaTyphl 10 MPEJIOKEHHOHN TeMe. 3
Oasta - Teme pedeparsl pacKpbiTa, HO
UCTIOJIb30BaHO HEOCTATOYHOE
KOJIMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Gama - TeMa pedepara pacKpbiTa
(dparmMeHTapHO, TOBepXHOCTHO. () 6aIII0B
- pedepar He IpeCTaBIICH IS
npoBepku. Bec meponpusitus 1,
MaKCUMAaJIbHBIN 0art 4.

3a4CT

Texymumi

Pedepar o

[Ipu OLICHMBAaHUU PE3YILTATOB

3a4CT




KOHTPOJIb

KOHCTPYKIIMOHHBIM
cramsm. KPM
OTHOCHUTCS K 5

paznaeny

MEPOTIPHUSITHS UCTIONB3YETCsI OATbHO-
pPEUTHHTOBasI CHICTEMa OI[CHUBaHUS
[pe3yabTaTOB YUeOHOU e TEIBHOCTH
oOydarormuxcs (yTBepKIeHa MPUKa30M
pekTopa ot 24.05.20191. Ne179) Pedepar
OILIEHUBACTCS CICAYIONIHM 00pa3om: 4
0asa - 3a IITyOOKO PACKPBITYIO TEMY.

VI criob30BaHO JTOCTATOYHOE KOJINIECTBO
ITHTEpaTypHI 110 MPEIOKESHHOHN Teme. 3
Oamta - Teme pedeparsl pacKpbITa, HO
MCTIOJIb30BAaHO HEJJOCTATOYHOE
KOJTMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
2 Gamnna - TeMa pedepara pacKpbiTa
dbparmMeHTapHO, TOBepXHOCTHO. () 6aIoB
- pedepar He IpeCTaBICH IS
npoBepku. Bec meponpusitus 1,
MaKCUMAaJIbHBIN Oart 4.

Texymui
KOHTPOJIb

KomnnokBuym mmo
MJIACTUYECKOMN
nedopmaruu u

PEKpUCTAITU3AIINH.
KPM otHocurcs k 1
pazzneny

KosiokBruyM IpOBOIUTCS Ha
TabopaTOPHBIX paboTax Mociie U3ydeHUs
COOTBETCTBYIOLLETO pa3/ea Kypea.
Kos1o0kBHyM COAEPKUT MO 8 BOIPOCOB
[Ipu orieHKE UCTIONB3YETCs CIELYIOIas
[IKaja: 32 KaKJIbI IPaBUIbHBIA OTBET 1
Oas.

3a4CT

Texymni
KOHTPOJIb

3amura
1a60paTOPHBIX padoT
no 1 pazgeny

JlaGoparopHsble paboTs! "[InacTuueckas
nedopmarus meramios" u "
Pexprcramm3anMoHHbINA OTKUT"
B3aMMOCBSI3aHbI M 3aIHIIAIOTCS
OZJTHOBPEMEHHO, BOIIPOCHI 33JaI0TCS
000011eHHBIC, O3 pa3eeHUs] Ha TEMBI.
3amura 1abopaTopHbIX padoT
OCYIIECTBISIETCS MHIUBUIYaIILHO.
OrneHnBaeTCs MPaBUILHOCTH BBIBOJIOB U
OTBETHI HAa BOITPOCHI (TPH BOIIPOCA).
OO01Mii 6as1 MpH OLIEHKE CKJIAabIBACTCS
W3 CJIEAYIOIIMX MOKa3arenei

- BBIBOJIBI JIOTUYHBI U OOOCHOBAHHI - |
Oan

- IPaBWJIBHBIN OTBET Ha OJIMH BOIpOC -1
Oasin

3a4CT

Texymni
KOHTPOJIb

KomnnokBuym mmo
YKEJIE30yTTIEPOIUCTHIM
craBaM. KPM
OTHOCUTCI KO 2 1 3

pazzneny

KomokBryM mpoBOAUTCS HA
T1abopaTOpPHBIX paboTax Mociie N3ydeHus
COOTBETCTBYIOILIETO pazjiena Kypca.
KoJIJIOKBUYM COZIEPIKHT 1O 8 BOIIPOCOB
[Ipu o1ieHKEe UCTIONB3YETCS CIEAYOIIast
[IKaJ1a: 32 K&Kl MPaBUIbHBINA OTBET 1
0a.

3a4CT

Texymni
KOHTPOJIb

Omnpoc no xene3o-
YIIIEPOIUCTBIM
CcIIaBaM

Ornpoc OCylIeCTBISACTCS UHIUBUAYATbHO.
OneHuBaeTcs MPaBUILHOCTh OTBETOB Ha
BONPOCHL. 3aat0Tcs 4 Bopoca U3
nepeunsi, umeronierocst B PIT/1.
Vcnionb3yeTcs moKas3areb: MPaBUIbHBIN
oTBeT Ha 1 Bompoc - 1 6amn

3aUCT

Texymnii
KOHTPOJIb

Komnoksuym 1o
TEPMUYECKOU

KOJ’IJ’IOKBI/IYM IMPOBOJATCA HaA

J'Ia60paTOpHLIX pa60TaX MOCJIC U3YHUCHUSA

3a4CT




obpabotke. KPM
OTHOCUTCH K 4

pazneiny

COOTBETCTBYIOILIETO pa3jiena Kypca.
KoysIoKBUYM COAEPKUT MO 8 BOMPOCOB
[Ipu o1ieHKe UCTIONIBb3YETCS CAEAYOIIast
[IKaJIa: 32 KKl MPaBUIIbHBINA OTBET 1
Oasl.

Texymui
KOHTPOJIb

[InceMenHsIit onpoc.
KPM otHocurcs k 5

pasneny

13

CTyneHT noigyyaer KapTouKky B
COOTBETCTBUU C KOTOPOH HEOOXOAUMO
pacumdposars 12 Mapok craneii u
YYT'YHOB U TIO TIPUBEIEHHOMY
XMMHYECKOMY COCTaBY U OIHY CTaJlb
3ammdpoBark. [IpogomKuTeTHHOCTH
onpoca - 30 MuHyT . 3aaHue
OLIEHUBAETCA CIEAyoIMM o0pa3om: 3a
Ka)KIy0 PaBUJILHO BBIOJHEHHYIO
pac@poBKy WK 3aIIU(PPOBKY MapKH
CruiaBa npucsauBaeTcs 1 Oau.

3a4CT

Texymni
KOHTPOJIb

101 3

3amura
nabopaTtopHOH
paboThI MO 4 pazaeny

3amura 1abopatopHoit paboThI
"BnusiHre CKOPOCTH OXJIAXKICHHE Ha
CTPYKTYpY U CBOMCTBa cTanu"
OCYUIECTBIISIETCS] UHAUBUAYAJIBHO.
OrneHuBaeTcs MPaBUIBLHOCTh BBIBOJA U
OTBETHI Ha BOIPOCHL. 3a/1al0TCs TPU
BOIIPOCA.

OO61mmit 6anI mpu OIEHKE CKIIAIbIBACTCS
13 CIEIYIOIINX MOKa3aTeneil:

- BBIBOJIBI JIOTUYHBI 1 OOOCHOBAHHI - |
6as1

- IPaBHJIBHBIN OTBET Ha OJMH BOIIPOC - |
6asu1

3a4CT

Texymnii
KOHTPOJIb

11| 3

3amura
1a60paTOpPHBIX padboT
1o 4 pazgeny

3ammra madopatopHoit paboTsl "OTHmycK
cTanu" OCyIIeCTBISAETCS
uHANBUAYaIbHO. OlleHnBaeTCs
MPABIJILHOCTH BBIBOJIA U OTBETHI HA
BOMPOCHL. 3aJ1al0TCS TPU BOIpOCa.
OO6mmit 6ant npu OIEHKE CKIIAIbIBACTCS
U3 CIEYIONINX ToKa3aTeneil:

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHBI - |
Oan

- MPaBWJIBHBIN OTBET HA OJIUH BOTPOC - 1
Oan

3a4CT

ITpome-
KyTOUHas
arTecTanus

121 3

3auer

CTyIeHT MUCbMEHHO OTBeYas Ha 9
BOIIPOCOB M3 MEPEYHsI KOHTPOJIBHBIX
BOMPOCOB, UMEIOIIUXCS B CUCTEME
OnextponHblid FOYpI'Y u PITJ
muctumnHel. [lociie mpoBepku paboThI,
B CITy4ae HEOOXOIMMOCTH,
MperoiaBaTeslb UMEET MPaBo MPOBECTH
coOeceoBaHue, MO3BOJIAIOIIEE OIEHUTE
c(hOpMHUPOBAaHHOCTH KOMIIETEHIIUH.
[IponomxurensHOCTD onpoca - 30 MUHYT
. 3a/1aHue OLIEHUBAETCS CIETYIOINUM
00pa3om: 3a KaXKIblil IPaBUIIbHBIA OTBET

npucBanBaeTcs 1 Ga.

3a4YCT]

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA




Bun

IIPOMEKYTOUHOU [Iponenypa npoBeneHus Kpurepun
OLICHUBAHUS
arTecTalun
IIpu oneHMBaHUM PE3YIBTATOB MEPOIIPUATHS UCIIONIB3YETCS
0aJIbHO-PEUTHHIOBAs CUCTEMA OILICHUBAHUS PE3yIbTaTOB yUeOHOM
JeSITeTbHOCTH 00yuatomuxcs (YTBEpKAeHa MPUKa30M PEKTopa OT
24.05.2019r. Ne179). Peittuar 00ydaromierocs mo AUCIHUILIAHE
OIIpENENAETCS 1O Pe3ysbTaTaM TeKyLIero KoHTposs. [Ipu Hanuuum |B cooTBeTcTBUY C
3a4yer y CTy[€HTa MPOXOIHbIX O6ayioB o kaxaomy KPM, ucxoast uz  |mm. 2.5, 2.6

peiiturara 60% , CTyASHT Mofy4daeT 3adeT 06e3 nonoiaHuTensHoro ([lonokeHus

cobecenoBanud. CTyleHT BIIpaBe NMPUNTH Ha 3a4eT Ui YAyUIIeHUS
CBOETO pPEeHTHHIa U TOIY4YUTh OLEHKY 1o opmyrne Rd = 0,6RTex +
0,4Rma + Rb. ¢ yueToM TeKyIiero KOHTpOJIs U OaIoB 3a
IIPOMEKYTOYHOE HUCIIBITAHHUE.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KomrmereHmn

PesynbraTsl 00yueHust

3HaeT: PU3NUECKYIO CYIIHOCTh SIBJICHUMN, MPOUCXOASIINX B
OIIK-1 MaTepHasax Mpu BO3eHCTBUU Ha HUX Pa3IMYHBIX (PAKTOPOB B HHH
YCIIOBUSX MX DKCIUTyaTalluu

'YMeeT: 0CyIIeCTBIATh BEIOOP MaTE€pUaIoB AJs U31EIUN
OIIK-1 PA3JIMYHOIO HA3HAUYEHHUS C YYETOM DKCILTYyaTallHOHHBIX HHH
TpeOOBaHUI M OXpaHbl OKPY’KAIOLIEH Cpebl

HMeeT npakTUueCKui OMbIT: UCIIOJIH30BAaHUS CITPABOYHBIX
OIIK-1 MaTepHaJIOB, TPOorpaMM U HH(OPMAIIMOHHBIX PECYPCOB MPHU HHH
BbIOOPE MaTEPUAIOB JUIsl U3/IEIHM Pa3IMYHOTO Ha3HAYECHMSI

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI MaTepHUajoB
[1K-1 MPH 3aTBEP/ICBAHUH, TNTACTUYECKOH JehOpMalii U TEPMUIECKOM +H
00paboTke;

'YMeeT: yCTaHaBIMBaTh B3aMMOCBS3b KOMIUIEKCA (PU3UKO-
MEXaHUYECKHX CBOMCTB CO CTPYKTYPOU; € MTO3ULIAN
[1K-1 HKCIUTyaTallMOHHBIX TPEOOBAaHUM PallMOHATIBLHO BHIOMpATh HH+
MaTepuabl s 00ecredeHns: IPOYHOCTH, HaJIe)KHOCTU U
JTOJICOBEYHOCTH U3JECIIHN.

lMeeT NpakTUYECKH OIBIT: aHAIN3a TEXHOJIOTMYECKUX
[IPOLIECCOB, BIUSAIOIIMX HA KAUE€CTBO MOIyYaeMbIX U3/EHil, C
[1K-1 MO3ULINH 3KCIUTYaTallMOHHBIX TPEOOBAHUIN pallMOHAIIBHO BEIOUPATH
MaTepuabl s 00eCredeHns: IPOYHOCTH, HAJIE)KHOCTU U
TOJITOBEYHOCTH M3/IETIHIA.

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

I.

Jlaxtus, 0. M. MarepuanoBeaeHue Y4eOHUK I BTY30B. - 3-€ U3].,

nepepab. u non. - M.: Mammnoctpoenue, 1990. - 528 c. ui.
Comnres, 1O. I1. MarepuanoBeaenue Y4eb. 1jis By30B 10 METaJLTYPT.,

MalIMHOCTPOUT. U ob1eTexH. crenranbHocTsM FO. I1. Connues, E. U. [Ipsaxun. - 3-
e u3.. nepepad. u gom. - CI16.: Xumuznar, 2004. - 734, [1] c. u.

2.




3.

C.

MarepuanoBeaenue Yue0. 1 By30B 0 HAIPABICHUIO U
CIIEMAIBHOCTSAM B O0JI. TEXHUKH M TEXHOJIOTUM: TocBsl. mamsaTu 1. . Cunopuna
b. H. Ap3amacos, B. 1. Maxkapoga, I'. I. Myxun u ap.; [lox o6mr. pen. b. H.
Ap3samacosa, I'. I. MyxuHa. - 6-¢ u3z., crep. - M.: I3gatensctBo MI'TY, 2004. - 646

0) OononHumenbHas Iumepamypa:

I'ynsaes, A. I1. UactpymenTanbasie cranm Crpas. A. [1. 'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., nepepad. u aoi. - M.: MamumHocTpoeHue,
1975.- 272 c. nun.

1.

2.

I'ennep, FO.

A. MarepuanoBeaenue Yue6. mocooue ajist By3oB [lon

pen. A. I. Paxmragra. - 6-e usg., nepepad. u gom. - M.: Metamnyprus, 1989. - 456

C. HJI.

3.

Kapera, H. T. [IBeTHbie MeTasibl u cruiaBbl TekeT yued. mocodue H. T.
Kapesa ; FOx.-Ypain. roc. yu-1, Kad. ®u3. metanmnosegaeHue u pusnka TBEpOTO
tena ; OYpI'Y. - Uenabunck: M3narensctBo OYpI'Y, 2008. - 111, [1] ¢. n.

8) omeuecmeennvle U 3apyOedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowuecs 6 bubnuomexe.
MertanioBeneHue U TepMuyeckas 00paboTka METaIOB
MammuHocTpoeHue

1.
2.

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
MarepuanoBeaenue: yueoHoe nocooue/ X.M.MOparumos,
B.M.®unaros, H.A.Illa0ypoga. - Yensouunck: U3a-so FOYprY. 2010.-38c.

I.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
Marepuanoseaenue: yueoHoe nocooue/ X.M.M6parumos,
B.M.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

l.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

HanmenoBanue
No Bu peeypeas | bubnuorpaduyeckoe onrcanue
JUTEpaTypbl | IEKTPOHHOMN
bopme
OCHOBHAS OnexkTpoHHbI [Marepuanosenenue: yueonoe nocooue /M.A.Cmupnos, K.}O.Oxkures,
1 TeDATYDA KaTajor X.M.16parumos, 10.J1.Kopsarun: U3n-so FOVYpI'Y, 2005. -H1.-139c¢.
paTyp HOYpI'Y http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000351794
.. [Habyposa, H. A. Marepuanosenenue Y. 2 : Hemetannnueckue
DJIEKTPOHHBII
JlononHuTeNbHAS Marepuasl : yued. mocobue Jiisi MaIluHOCTP. U METAJUTY L.
2 KaTaJjor .
ureparypa OVol'Y cnenuanbHocTel.- Yensbunck : M3n-o 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
JlomonHuTeapHAsA p /11.B.Jlarinna, B.JI.nenues, A.C.Co3piknHa.— Yenssounck: M3a-Bo
3 lmreparypa AT IOYpI'Y, 2013.-81c

http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000530698

[lepedeHb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUEHMS:

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




[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

Bun 3anaruii

No
ayjl.

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
IIpelyCTaHOBJICHHOE IPOrpaMMHOE 00eCTieYeHHE, UCTIONB3YEeMOe I Pa3IHUHbIX
BUJIOB 3aHATUN

YueOHast m1aboparopusi MaTepuaioBeIeHUs, OCHAIEHHAS: — T€YaMHU JJIsl HarpeBa
o0pa31oB; — TBepAoMepamu bpunens u PokBeinia; — pydyHbIMU IPOKATHBIMU
CTaHaMH; — MeTajuorpadudecKuMu Mukpockornamu. 2. [Inakarer u gponuu

JlabGopatopusie [230a |(kogoTpaHCIIapaHThl) 0 OCHOBHBIM pasnenaM Kypca. 3. Komiekuus
3aHATUSA (1) |makpouunpoB 1 u310MOB. 4. Moaenu KpUCTALNTNYECKUX PEIIETOK METAIJIOB. 5.
Paznarounsiii marepuai no reme «CruiaBsl xkene3o—ymiepon». 6. Metoguueckue
mocoOus k 1aboparopHbiM paboram. 7. KoHTpoNbHBIEC 3a1aHUs IO OCHOBHBIM
paznenaM Kypca. 8. YueOHble KHHO(DUIBMBI.
Jlexun ayIUTOPHsI, OCHAIICHHAs MYJIBTUMEIUIHBIM IPOEKTOPOM




