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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 U TIOKa3bIBAET MX BIHSHHIE HAa CBOMCTBAa MAaTEPUAJIOB; YCTAHABIIUBACT
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: PU3MKO-MEXaHUYECKHE XapaKTePUCTUKU U
CBOMCTBAa OCHOBHBIX U BCIIOMOT'aT€IbHBIX
MaTepuasoB, UCTIOIb3yEMBbIX JJIs1 U3TOTOBJIECHHUS
nponykiuu BIIK u meTonbr ux onpeneneHus; BUIbl
HOBBIX KOHCTPYKIIMOHHBIX MaTepHasoB.
OIIK-2 CnocobeH caMoCTOATEIbHO IPUMEHATh  [YMeeT: BbIOMpaTh MaTepualibl OLIEHUBATh U
puoOpeTeHHbIE MAaTEMATHIECKHE, POTHO3MPOBATH MMOBEICHUE MaTepHraa U MPUINH

€CTECTBEHHOHAYYHbBIE, COLIMAIbHO-I)KOHOMMUYECKHE |0TKAa30B U3JIEIMIM OTPACIIH 1101 BO3AECHCTBUEM Ha

U nnpoeccuoHaIbHbIC 3HAHUS JJIS pEIIECHUS HUX Pa3IUYHBIX SKCIUTyaTallMOHHBIX (DaKTOPOB.

MHKEHEPHBIX 3a7a4y lMeeT npakTUYECKU ONbIT: Ha3HAYaTh

COOTBETCTBYIOLIYIO0 00pabOTKY Ul MOTYYEHHUs
3a/laHHBIX CTPYKTYP M CBOMCTB, 00€CIIEUMBAIOIINX
Ha/Ie’KHOCTh MPOAYKIUH; BEIOOpa MaTepuasoB IO
KpUTEPUSM IIPOYHOCTH, JI0JITOBEYHOCTH,
U3HOCOCTOMKOCTH.

3. MecTo nucuumiudsbl B cTpykrype Ol BO

[Tepeuens npenmIecTBYOMUX AUCIUILINH, [TepeueHp MoCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT yueOHOro IiaHa BUJIOB paboOT

1.0.10.02 MaremaTuueckuii aHaIu3,
1.0.16 ConpoTuBieHrne MaTepHAIIOB, 1.0.40 O6paboTka METANIOB JaBJICHUEM
1.0.11 ®usuka




TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.10.02 MaremMaTu4eCKUNA aHAIN3

3HAET: OCHOBHbIE MOJI0KEHHUS, 3aKOHbI, OCHOBHBIE
(GopMyJIbI U METOBI PEIICHUS 3a/1a4 Pa3JeIoB
JVCLUIIIIMH MaTeMaTHYECKOrO aHAJIn3a., OCHOBHBIC
MaTeMaTU4ECKUE TI0JI0XKEHHUS, 3aKOHbI, OCHOBHBIC
(dopMynbl M METOJIbI PELICHHUS 3a]1a4 Pa3/iesIoB
UCLIUIUIMH MaTeMaTHYECKOTO aHajIn3a., OCHOBHBIE
MaTEeMaTUYECKHE MTOJIOKEHM S, 3AKOHBI, OCHOBHBIE
(opMyJIbI U METOIBI PEIICHUS 3a/1a4 Pa3JeIoB
VCLUIIIIMH MaTeMaTHYECKOrO aHaIu3a. YMeeT:
CaMOCTOATENILHO paboTaTh ¢ yueOHOM, ClIpaBOYHOI
1 yueOHO-METOANYECKOM TUTEPATyPOI; TOKA3hIBAThH
TEOPEMBI, BEIYUCIIATH ONPEIEICHHBIE MHTErPAJIb 110
¢durype; xapakrepu3zoBaTh BEKTOPHBIE MOJIS;
HaXOJUTh LIUPKYJISALUIO U IIOTOK BEKTOPHOT'O I10JIS;
MPUMEHSATH HHTETPaIbl K PELLIEHUIO IPOCTHIX
MPUKJIAHBIX 3a7ja4; COCTABIATH MaTEMaTHUYECKUE
MOJIENIN IPOCTHIX 3a7]a4 PEAIbHBIX IIPOLIECCOB U
POBOANUTH MX aHAJIN3., CAMOCTOSTEIBHO paboTaTh C
yaeOHOM, CIIPABOYHOMN B yIeOHO-METOIMIECKOM
JIMTEpaTypOM; JOKa3bIBaTh TEOPEMBI, BBIYUCIIATD
oTIpeieIeHHbIE HHTErpabl 1o (urype;
XapaKTepU30BaTh BEKTOPHBIE M0JIS1; HAXOINUTh
LUPKYJSALAIO U IIOTOK BEKTOPHOTO IOJISI; IPUMEHSTh
WHTETPaJIbl K PELIEHUIO IPOCTBIX MPUKIIAAHbBIX
3a/1a4; COCTaBJIATh MaTEMaTUYECKUE MOJIEIIN
MIPOCTHIX 3aJa4 PEAJIBHBIX MPOLIECCOB U IIPOBOIUTH
UX aHAJIN3., CAMOCTOSTEILHO paboTaTh C y4eOHOH,
CIIPABOYHOMN M y4eOHO-METOMYECKOM TNTEPaTypOii;
TOKa3bIBAaTh TEOPEMBI, BEIYUCIIATH OIIPEICICHHBIE
UHTErpajbl Mo GUrype; XapakTepu3oBaThb
BEKTOPHBIE I10JI1; HAXOANUTh IUPKYJISALHIO U IIOTOK
BEKTOPHOTO I10JIs1; IPUMEHSTh HHTErpajbl K
[PELICHUIO MPOCTHIX IMIPUKIIAIHBIX 33/1a4; COCTABIIATh
MaTeMaTU4YeCKUE MOZEIIN IPOCTHIX 3a7a4 peaabHbIX
MPOLIECCOB M MPOBOJAUTH UX aHaIH3. meeT
NpPaKTUYECKHI OTBIT: BIaJIeHHUsI HABBIKAMU PaOOTHI C
y4eOHOI 1 yueOHO-METOANIECKOH TUTEepaTypoii;
HaBbIKAMU YHOTPEOIEHHSI MaTeMaTHYECKOM
CUMBOJIMKH Il BBIPAKEHUS KOJIMYECTBEHHBIX U
KaueCTBEHHBIX OTHOLIEHUH 0OBEKTOB; HaBBIKAMU
CHUMBOJIBHBIX TIPEOOPa30BaHUN MaTEMaTHIECKIX
BBIPa)KEHUI., BIaJICHUs] HABBIKAMH PaOOThI €
y4eOHOI 1 yueOHO-METOANIECKOM TUTEepaTypoii;
HaBbIKAMU YHOTPEOIEHHSI MaTeMaTHYECKOM
CUMBOJIMKH Il BBIPAKEHUS KOJIMYECTBEHHBIX U
KaueCTBEHHBIX OTHOLIEHUH 0OBEKTOB; HaBBIKAMU
CHUMBOJIBHBIX TIPEOOPa30BaHUN MaTEMaTHIECKIX
BBIPa)KEHU., BIaJICHUS] HABBIKAMH PaOOThI €
y4eOHOI 1 yueOHO-METONIECKOI TUTEepaTypoii;

HaBbIKAMH yrIOTpe6J'ICHI/I${ MaTreMaTH4eCKoM




CUMBOJIUKU JJI1 BBIPAXKCHUSA KOJIMYCCTBCHHBIX U

KaueCTBEHHBIX OTHOIICHUH 00BHEKTOB; HaBbIKAMU
CHUMBOJIbBHBIX HpCOGpaBOBaHI/Iﬁ MaTeMaTU4YCCKUX
BBIPAKEHUN.

1.0.11 ®usuka

3HAET: 3aKOHBI OKPY’KAFOIIETO MUPA U UX
B3aUMOCBS3HU; OCHOBBI €CTECTBEHHOHAYYHOMN
KapTUHbBI MHPa; OCHOBHbIE (PU3NYECKHE TEOPUH U
MpEENbl UX IPUMEHUMOCTH JIJIsl OTIMCAHUS SIBJICHUN
[IPUPOJBI U PEIICHNS COBPEMEHHBIX U
NEepCIEeKTUBHBIX MPO(eCCHOHATBHBIX 3a]1ay.
VcTopHio 1 IOTUKY pa3BUTHSI (PU3UKU U OCHOBHBIX
€€ OTKPBITUN., 3aKOHBI OKPY’KAIOIIETO MUPA U UX
B3aUMOCBS31; OCHOBBI €CTECTBEHHOHAYYHOMN
KapTUHBI MHPa; OCHOBHbIE (PU3HUYECKUE TEOPUU U
[peesbl UX MIPUMEHUMOCTH ISl ONMCAHMS SIBICHUI
[IPUPOBL U PELICHUs COBPEMEHHBIX U
MEePCIEKTUBHBIX MPO(eccCHOHaTbHBIX 3a/1a4;
WCTOPUIO U JIOTHKY Pa3BUTHS (PU3UKU U OCHOBHBIX
€€ OTKPBITUN. YMEET: IPUMEHSTD MOJIOKECHHS
dyH1aMeHTaIbHON (PU3UKU K TPAMOTHOMY
HAayYHOMY aHaJIM3y CUTYallli, C KOTOPBIMH
[IPUAETCS CTAJIKUBATHCA IIPU CO3AAHUH, Pa3BUTUU
WJIU MCTIOJIb30BAaHUH HOBOM TEXHHUKHU U HOBBIX
TEXHOJIOTUH., IPUMEHSATD ITOJIOKEHUS
byHIaMeHTaIbHON (PU3UKH K TPAMOTHOMY
Hay4YHOMY aHaJIU3y CUTyalul, C KOTOPBIMHU
MIPUIETCS CTAIKUBATHCA MPU CO3AAHUH, PA3BUTUU
WU UCIIOJIb30BAaHUH HOBOM TEXHUKHU U HOBBIX
TEXHOJOTHN. IMeeT MpakTUYECKUH OIBIT: PEIICHMS
¢bu3nUecKux 3a1a4, TEOPETUIECKOTO U
SKCIIEPUMEHTAIBHOTO UCCIIE0BAHMS., BIAJCHUS
METO/IaMH pelleHus PU3nUecKux 3ajad,
TEOPETUYECKOTO U HKCIIEPUMEHTAIIBHOTO
VCCJICIOBAHHUS.

1.0.16 ConpoTHuBii€HNE MaTepUaioB

3HAET: OCHOBHBIE IIPUHIUIIBI CONPOTHUBIICHUS
MaTepualoB, KJIaCCU(PUKAIUIO BUAOB HArpy>KEHUS
CTEPKHs, MEXaHUYECKUE XapaKTEPUCTUKHU
MaTEpPHUAJIOB, OCHOBHBIE MOJIOXKEHUS TEOPUN
HaNpsHKEHHOTO U e(OPMUPOBAHHOIO COCTOSTHUH,
CUIOTE3bI HaYalla IUIaCTUYEeCKUX eopmannii u
paspylLIEeHHs IPU CII0KHOM HAIrPY>KEHUU; OCHOBHBIC
MIOJIOXKCHHSI DHEPTETUUECKOIO METO/A ONPEACICHUS
[epeMELICHUIN, METOAOB PACKPBITUS CTATUYECKON
HEONPEIEITUMOCTH, METO/BI pacdyeTa KOHCTPYKIUN C
y4E€TOM CUJI MHEPLIUH, CBOMCTBA MAaTEPUAIIOB IIPU
LUKJINYECKU N3MEHSIOIIUXCS HAIPSOKEHUAX. YMEET:
OTIpeIeNIATh BHYTPEHHHUE CUIIOBBIE (DaKTOPHI B
MOTIEPEYHOM CEYEHUU CTEPKHSI, BHIITOJIHATh
pacyeTsl Ha IIPOYHOCTh U KECTKOCTD IIPU IIPOCTHIX
BHJIaX HArpy>KECHUS U IIPU CII0)KHOM HarpyKeHUH
cTepkHs. FIMeeT NpakTU4EeCKU OIBIT: BJIaICHUS
HAaBBIKAMM PAaCYE€TOB HA IPOYHOCTh U KECTKOCTh
CTEPIKHEBBIX CUCTEM.

4. O0béM 1 BUABI YUeOHOI padOTHI




OO6m1ast TpyA0eMKOCTh TUCIUIUIMHBI cocTaBiseT 3 3.e., 108 4., 48,25 .

KOHTAKTHOU pabOThI

Pacnpenenenune
Bcero [0 CEMECTpaM B Hacax
Bun yueGHOM paboThI
4acoB Howmep cemectpa
4
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 53,75 53,75
C IPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIBHBIX 0
TEXHOJIOTUI
Pedepar "KoHCTpyKIIMOHHBIE CTaIM U CIIABHI" 10 10
[ToaroroBka k 3a4eTy 9,75 9.75
N3ydeHne MapKupOBOK CTaJIel, YyIyHOB, LIBETHBIX METAJJIOB 2 2
U CIIaBOB
Pedepar no pazneny "Hemeramnuueckue matepuain” 9 9
Pedepar o pazneny "LIBeTHBIC METAIITBI U CIIIABHI" 9 9
N3ydenue mporeccoB KpUCTAIIU3ALUY JKEIe30- 2 3
YIJIEPOAUCTHIX CIJIABOB 33JJaHHOTO COCTaBa
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 6,25 6,25
By koHTpos (3a4eT, aud.3a4et, IK3aMeH) - 3a4yeT

5. Conep:kaHue IMCUUNIMHBI

O0beM ayIUTOPHBIX 3aHATHI 1O BHIaM B
pasjzt.gena HaumenoBanue pa3aenoB IUCHUTUIMHbI Jacax
Bcero JI 113 JIP
1  |ATOMHO-KpUCTAUIMYECKOE CTPOECHNUE METAIIJIOB 3 1 0 2
) [lechopmariusi, pa3pylieHue 1 MEXaHUYECKHE CBOICTBA 7 3 0 4
METaJJIOB
3 |®a30BbIe IPEBpPALICHHS U CTPOCHUE CILUIABOB 3 3 0 0
4 |CronaBbl Kele30—ymiepos 7 3 0 4
5 |Teopus TepMuyeckoii 00pabOTKU cTaNIu 6 6 0 0
6  |TexHonorus TepMUYECKON 00pabOTKH cTaIN 8 4 0 4
7  |[loBepXHOCTHOE YNIPOYHEHUE CTATH 2 2 0 0
8 |CnenmanbHble cTanu 6 4 0 2
9  |LIBeTHBIC METAIUIBI U CIIABHI 4 4 0 0
10 |Hemeramiuueckue MaTepuaibl 2 2 0 0
5.1. Jlekuun
Ne Ne Kox-
nexuuulpasena HaumeHoBaHue WM KpaTKoe coJiepKaHue JIEKIIMOHHOTO 3aHATHUS . ;COOB




Tunbl cBsI3U B TBEPABIX Tenax. [IoHATHSA 0 KPUCTAIUIMYECKON PELIETKE U
PIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAIUNIMYECKUX PEIIETOK METAJIJIOB.
SABnenue monumopdusma. AHU30TPONHS CBOUCTB KpUCTAIIOB. [leeKTs
KPUCTAJUINYECKOTO CTPOSHHSI METaJIJIOB (J1.K.C.). BinusHue 1.x.c. Ha cBOMcTBa
METAJIJIOB.

Yopyras nedopmarys. MexaHu3M miIacTUYeCKoi edopmaliy B MOHO- U
MOJUKPUCTAIITMYECKUX TelaxX. BiausHue nmiuactuueckoil nedopmanuu Ha
CTPYKTYpPY U CBOMCTBA METAJIIOB. SIBiIeHNe HAKIIENA. XPYIIKOE U BA3KOE
paspymenne. SBnenue xmagHoaomroctu. Cxema Nodde.

VcribITaHus Ha pacTshKeHHE. XapaKTEPUCTHKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’KECTKOCTb, MPOYHOCTH, MJIACTUYHOCTh, TBEPOCTD, YIapHas BSI3KOCTb,
BBIHOCIIUBOCTb, U3HOCOCTOMKOCTH U JIp.) M METOJIbI UX ompenenenus. [Ipoueccsl,
MPOMCXOJIAIINE TIPU HarpeBe 1e(hopMUPOBAHHOTO MeTallIa: BO3BpAT U
pekpucTtaimzanus. X BnusHue Ha cBoicTBA. PAKTOPHI, ONMPEICTSIONIUE pPa3Mep
PEKPUCTAJIIIN30BAHHOIO 3epHa. XOJIOIHAs U Topsiyas IulacTHueckas aedopmarius.

[TonsATHA craBa, KOMIOHEHTA, (Ga3bl. CriocoObl BEIpaXKEHUsI KOHIIEHTpaluu
cru1aBoB. Turiel (ha3 B METAIUTMUECKUX CIUIaBaX: TBEP/BIC PACTBOPHI (3aMELICHUS U
BHE/IPEHHUS1), XUMUYECKUE COSIMHEHMS, IPOMEXKYTOUHbIE (hazbl.

(OCHOBHBIE THUITBI AUATPAMM COCTOSIHUSI IBOMHBIX cucTeM. OmnpeeneHne coctaBa u
KkonuuecTBa (a3 mo auarpamme coctosiHusl. CBs3b CBOMCTB CIJIaBa C IUArpaMMOi
COCTOSIHUS.

Kparkas xapakrepucTuka (a3 B CIIaBax kejie3a ¢ yriepoaoMm. Jluarpamma
COCTOSIHUS JK€J1€30—ILEMEHTUT. DOpMHUpPOBaHHUE CTPYKTYPHI CILIABOB IpU
MEJIJIEHHOM OXJIAXKICHHH.

CTpyKTypHBIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTANICH 1 OeIbIX
qyryHoB. OO11as xapakTepucTuka ctaneil. [locTosiHHbIe pUMecH U UX BIMSHUE Ha
cBoiicTBa crazneil. luarpamma cTabuiIbHOTO paBHOBeCHUs Kene3o—Tpaput. Cepobie
YyTI'yHBI, UX KJIacCU(pUKanus no ¢popme rpaduTHBIX BKIIOUEHUH U CTPYKType
MeTaIn4eckoi 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN Y KOBKUN UYTYH.

[TonsiTe o TepmMudeckoii oopadorke. Kimaccubukanms BU0B TepMUUECKON
00paboTtku. Kputnueckue Touku ctanu. XUMHUYECKHE HIEMEHTHI, BXOJAIINE B
coctaB crayieid. Knaccudukanus nerupytronux snementoB. O0pa3oBaHue
aycTeHuTa npu Harpese. Poct 3epHa ayctenuTa. BiausiHue pa3Mepa 3epHa Ha
CBOICTBA CTaJIM; EPErPEB U NEPEKOT.

Pacnan aycTeHuTa IpU OXJNaKIeHUU. JlnarpaMMa H30TepMUYECKUX MTPEBPALLCHUI
nepeoxaaxIEHHOro aycteHuTa. [lepnutHoe, MapTeHCUTHOE U OEMHUTHOE
[MPCBPAlICHUA ayCTCHUTA. Brnusane JICTUPYIOIIHX 2JICMCHTOB Ha IMMPCBPAIICHUA
aycteHuTa. [IpeBpalieHus aycTeHuTa nNpu HENPEPHIBHOM OxJiaxkaeHun. CBOMCTBA
[IPOAYKTOB pacnajia ayCTEHUTA.

[IpeBpalieHus Ipy OTIIYCKE 3aKAJIEHHON CTalu. BiausHue JeTUpyOMUX JIEMEHTOB
Ha IIPOLIECCHI OTIyCKa. [I3MeHeHne CBOMCTB CTAJIX MPpH OTITycKe. OTIyCKHas
XPYIIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHbIN, peKpUCTaUIN3alMOHHBIH,
u1st cHATUs HanpspkeHui). OTxur 11 poga. Buaer omkura 11 pona (monssii,
HETOJIHBINA, HOpManu3auus, chepouIu3upyomuil u T.11.).

10

3akanka cranu. Beibop TemnepaTypbl OXJIaXACHUS U OXJIAXKAAIOIIEH CPeIbl s
3aKaliKd. 3aKaIMBaeMOCTh U MPOKAJIMBAEMOCTb; (DaKTOPHI, BIUSIIONINE HA HUX.
BHyTpeHHUEe HanpsHKEHUs, BOSHUKaOIKe mpu 3akanke. CriocoObl

3akanku. Huskuii, cpeaHuil 1 BBICOKMI OTIIYCK CTaiu. TepMoMexaHndeckKas
o6pabotka (TMO) ctamu. OcHoBHBIe BUaABI TMO U €€ BIMsIHIE Ha CBOMCTBA
CTaJIu.

11

Xumuko-repmudeckast oopadorka (XTO) cranu. LlemenTtanus. Mexanuzm
00pa3oBaHMs [IEMEHTOBAHHOTO CJIOS U €T0 CBOMCTBA. . Tepmudeckas 00padoTka

1OCJIC HCMCHTAIlN U CBOMCTBaA HNEMCHTHUPOBAHHBIX ILCTaJIefI. ASOTI/II)OBaHI/IC.




HutpouemenTanus u unanuposanue. Ipyrue suasl XTO cranu. I[loBepxHOCcTHas
3aKaJIKa.

12

Knaccudukanus cranei o XMuMHUYECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEHHUIO.
MapxkupoBka craneil. Koncrpykimonusie cranu. OCHOBHbIE TpeOOBaHUS,
MPENBABIIEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIBHBIE CTAIIH.
ApmarypHsele cTanu. CTanu A X0J0JHOW MITAMIIOBKH. YIIy4IlIa€Mble CTaJIH.
Cramu giist XTO. [Ipyxxkunnblie ctanu. [logmmnHaukoBbie cTanu. MapTeHCUTHO-
cTaperomye ctani. KOHCTpYKIIMOHHBIE CTaIM CIIEHUAIbHOIO HA3HAUEHUSI.

13

Cranu BBICOKOH M3HOCOCTOMKOCTH. CTanu 1 KpMOTeHHBIX Temneparyp. Cranm
MOBBILIEHHON 00paldaThiBaeMOCTH pe3aHueM. Koppo3noHHOCTOKHE CTaH.
DKapocroiikue cranu u crasbl. MHCTpyMeHTalIbHBIE cTanu. TBEpbIE CIUIABBI.

14

U TepMHUYecKas 00paboTKa aTFOMHHUEBBIX CIUTaBOB. Jlehopmupyembie
QITFOMUHHEBBIC CIUIABHI, HE YIIPOUHSEMbIC U YIIPOYHSEMBIC TEPMHUUYECKOM
00paboTKoH. JIuTEHHbIE CIIaBHI.

Tepmudeckas 00pabOTKa IIBETHBIX CIUIABOB. 3aKallka Ha MEPEChIIEHHBIN TBEP I
pacTBOp U crapeHue. Anromunauid. CriiaBel Ha ocHOBe amtomuHus. Kitaccudukanus

15

Menp. CrutaBbl Ha OCHOBE Meau. JIaTyHH, UX CBOWMCTBA, MAPKUPOBKA U
npuMeHeHre. OJI0BSIHUCThIC, aTFOMUHHUEBBIE, MAPTaHIIOBUCThIE, CBUHIIOBBIE U
OepuyuTHeBbIe OPOH3BI: COCTaB, CBOMCTBA, MAPKUPOBKA U 00JIACTH MPUMEHEHHS.
MenHoHMKeneBble criaBbl. TuTaH u ero cBoiictea. KOHCTpyKIIMOHHBIE U
KapOMpPOUHBIE CIUIaBbl TUTaHa. TepMudeckas 00padoT-ka TUTaHa U €ro CIIaBOB.
AHTU(PHUKIIMOHHBIE CIUIABbI HA OJIOBSIHUCTOM, CBUHIIOBOM, ITMHKOBOU H
AJIIOMUHHE-BOW OCHOBE.

16

10

Hemeraimnyeckue mMarepuasl

5.2. llpakTHyeckue 3aHATHS, CEMHUHAPDbI

He npenycmoTtpenst

5.3. JIaGopaTtopHbIie padoThI

No

SaHATHA[pa3aAcIa

No

HaunmeHoBaHue WITH KpaTKoe cosiepkaHue 1a0opaTopHON paboTh

Koi-Bo
4acoB

1

Makpo- 1 MUKPOCTPYKTYPHBIM METO/IBI aHAIN3a METAJIJIOB U CILIABOB

[Tnactrueckast nedopMaliys METaJUIOB M €€ BIIMSIHIE Ha MEXaHUICCKHE CBOMCTBA

PexpucTaiuin3alluOHHBIA OTHKUT.

AHaJIi3 1UarpaMMbl COCTOSTHUH JKeJle30-yIiepos

@Da30BbI€ MPEBPALICHNS U CTPYKTYpa YIIIEPOAUCTHIX CTAIEH U UyI'YHOB

BiusiHre CKOPOCTH OXJIaXKACHUS Ha CTPYKTYPY U CBOMCTBA YIIIEPOAUCTOMN CTaJIH.

OTmyck cTanu

ool BN No W RO, i NN QUS I | \O)

<l Ho N Ko N IR N I SN I \O ] B \9)

MapkupoBKa cTajei, IBETHBIX METAJJIOB U CIIJIABOB

NN NN

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crnncoxk nureparypsl (¢ yKa3zaHUEM

Koi-

ITonsun CPC pasnenos, raB, cTpanuil) / cceika Ha  [CeMecTp| BO

pecypc

qaCOB

Pedepar "KoHCTpyKIIMOHHBIE CTAIH U

cIu1aBbI"

1. JTaxtus, FO. M. MarepuanoBenenue
YueOHUK JUIs BTY30B. - 3-€ U31I., mepepad. u
nomn. - M.: MammHoctpoenue, 1990. - 528 c. 4
ni., maBa X1V crp. 252-312 wim 2.
Comnnues, FO. I1. MarepuanoBenenue Yueo0.

10




TSI By30B 110 METAJUTYPT., MAIIMHOCTPOUT. H
oOmerexH. cuenuanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CII6.:

[lonroroBka k 3adery

JI¥000¥i MCTOYHUK U3 CIIMUCKA OCHOBHOM
TUTEPATyPhl

9,75

l3yueHue MapKUpOBOK CTajIeH, YyT'yHOB,
[BETHBIX METAJIJIOB U CILIIABOB

MarepuasnoBezieHue: yueOHoe mocodue K
nmabopatopHbiM pabotam /M.B.JlanuHa,
B.JI.nbuues, A.C.Co3biknHa.— Uens10UHCK:
3n-Bo FOYPI'Y, 2013.—81c. Ctp.46-54 u
73-78

Pedepar no pazneny "Hemerammueckue
MaTepuaibl”

1. JlaxTun, FO. M. MarepuanoBeneHue
Y4yeOHUK JUIsl BTY30B. - 3-€ u34., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. gactsb I, ctp. 434-520 nunu 2. ConHues,
1O. I1. MarepuanoBenenue Y4eo. sl By30B
M0 METAJUTYpT., MAIIMHOCTPOUT. 1
oOmierexH. cuenuanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e us..
nepepad. u gor. - CI16.: Xumuznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664

Pedepar o pazneny "LIBeTHBIC METAIITBI U
cruiaBbl"

1.JlaxTun, FO. M. MarepuanoBeaeHue
Y4eOHHK JUTSI BTY30B. - 3-€ u311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wit. tiaBbl XIX-XXIII ctp. 378-422 nnu 2.
Comnnnes, 0. [1. Marepuanosenenue 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

V3y4yeHue mpoieccoB KPUCTAILTH3alUH
HKEIIE30-yTIIEPOIUCTHIX CIUIABOB 33JAHHOTO
cocTasa

MarepuasnoBezieHre: yueOHoe mocodue K
nmaGopaTopHbiM pabotam /M.B.JlanuHa,
B.JI.1nbuues, A.C.Co3biknHa.— Uens10MHCK:
W3-80 FOYpI'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

KonTponb kauecTBa 0CBOGHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B

cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitus (KM)

Yuu-
Haszeanue THIBA
Ne | Ce- Bun Makc.
KOHTpOJIIbHOTO  |Bec [Mopsimox HauKCIeHUsT OATUIOB -
KM|mecTp| koHTpoOss Oamn
MEpPONPUATHS eTcs
B [1IA
1 4 Texymuii |[Pedepar mo uBetHsiM| 1 | 4 |Pedepar onieHUBaeTCs CIETYIONIM 3a4eT




KOHTPOJIb

METaJlZiIaM U CIlJIaBaM

oOpa3om: 4 Oama - 3a IyOoKo
PacCKpHITYIO TeMy. Vcrionb30BaHO
T0CTaTOYHOE KOJIMUYECTBO JIUTEPATYPHI 110
MpenoKeHHOM Teme. 3 Oaa - Teme
pedepaTsl pacKpbITa, HO UCTIOIB30BAHO
HEI0CTAaTOYHOE KOJTHYECTBO
IMTEpaTypHBIX HCTOYHHUKOB. 2 Oaia -
TeMa pedepara packpsiTa pparmMmeHTapHO,
noBepxHOCTHO. 0 6amioB - pedepar He
MPEICTaBJIEH I TPOBEPKU.

Texymmii
KOHTPOJIb

Pedepar no
HEMETANTNYECKUM
Marepuaiam

Pedepar oreHnBaeTCs CIeayONIIM
oOpa3om: 4 Oana - 3a yOoKo
PacKphITYIO TeMy. Vcrionb30BaHO
TOCTaTOYHOE KOJIMYECTBO JTUTEPATYPHI IO
MpeIJIOKeHHON TeMe. 3 0asuta - Teme
pedeparbl pacKpbiTa, HO UCIIOIB30BAHO
HEI0CTAaTOYHOE KOJINIECTBO
JTUTEPaTyPHBIX UCTOUHUKOB. 2 Oasuia -
TeMa pedepara packpeita parMeHTapHO,
noBepxHOCTHO. 0 6amioB - pedepar He
MPECTABIICH IS IPOBEPKH.

3a4CT

Texymmii
KOHTPOJIb

Pedepar no
KOHCTPYKITMOHHBIM
cTaJIsiM

Pedepar orenuBaeTcst Cieay oM
o0pa3om: 4 Oaia - 3a yOoKo
PacKphITYIO TeMy. Vcrionbs30BaHO
T0CTaTOYHOE KOJIMUYECTBO JIUTEPATYPHI 110
MpenaoKeHHO Teme. 3 Oaia - Teme
pedeparbl pacKpbITa, HO UCTIOJIB30BAaHO
HEJIOCTATOYHOE KOJTMIECTBO
TMTepaTypHBIX HICTOYHUKOB. 2 Oasa -
TeMa pedepara packpbiTa parMeHTapHO,
noBepXHOCTHO. () 6ayIoB - pedepar He
NpEeACTaBJICH JJIsl IPOBEPKH.

3a4CT

Texkymmii
KOHTPOJIb

Komnokxsuym 1o
IIaCTHYIECKOM
nedopmaruu u
PEKpUCTAIIIN3ALINN

KomokBryMbI IPOBOASITCS HA
1abopaTOPHBIX paboTax MoCie U3YyUEHUS
COOTBETCTBYIOILIETO pa3jiena Kypca.

Kax b1l KOJJIOKBUYM COJEPIKUT 110 8
BompocoB [Ipu orieHKe UCTIONIb3YyeTCs
CJIeMyIOIas MIKaJa: 3a KaX Il
paBWIBHBIN OTBET | Oasul.

3a4CT

Texymumii
KOHTPOJIb

Komnoksuym 1o
KEJIe30yITIEPOANCTHIM
CIUIaBam

Kos10KBHyMBI IPOBOASTCS HA
TabopaTOpHBIX paboTax Mociie n3ydeHus
COOTBETCTBYIOILIETO pa3jiena Kypca.

Kax b1l KOJUTIOKBUYM COJEPHKUT 110 8
BOTpoCOB [Ipu olleHKe UCTIONB3yeTCS
CIIeIyIoIas IIKaia: 3a KaX bl
NpaBUIBbHBIN 0TBET 1 GasI.

3a4YCT]

Texymuit
KOHTPOJIb

Konnokxsuym no
TEPMHUYECKOI
00paboTke

Kon1oKkBHYMBI IPOBOASITCS HA
TabopaTOpPHBIX paboTax Mociie N3ydeHUs
COOTBETCTBYIOIIETO pa3fiena Kypca.

Kax b1l KOJUTIOKBUYM COIEPKUT 110 8
BompocoB [Ipu olieHKe UCTIONB3yeTCs
CIeAyromas mKaa: 3a KaxJbli
MpaBUIBHBIN OTBET 1 Gas.

3a4CT

Texymumii
KOHTPOJIb

[TruceMenHslit onpoc

13

CryzneHT noiay4yaeT KapTOoUKy B

COOTBETCTBUU C KOTOPOH HEOOXOANMO

3a4YCT]




pacmmdpoBars 12 Mapok craneit u
YYT'YHOB U TI0 TIPUBEICHHOMY
XUMUYECKOMY COCTaBY U OJIHY CTaJlb
3am@poBark. [IpogoIKUTETHHOCTH
onpoca - 30 MUHYT . 3a1aHue
OILIEHUBACTCS CIEAYIONM 00pa3om: 3a
Ka)XTyI0 TTPABUIILHO BBITTOJHEHHYIO
pacupoBKY WIH 3aMPPOBKY MapKu
CruiaBa npucBanBaeTcs 1 Oam.

Texymui
KOHTPOJIb

3amura
1abopaTOpHBIX PaboT
no 1 pazneny

Jlaboparopusie paboTs! "[InacTuueckas
nedopmarus meramios" u "
PexpucTamin3alioHHbIA OTKUT"
B3aMMOCBSI3aHBI U 3AIHUIIAIOTCS
OJTHOBpEMEHHO. 3aIuTa JIabopaTOPHBIX
paboT OCYIIECTBIISIETCS MHIUBUTYJIBHO.
OrneHnBaeTCs MPaBUIBLHOCTH BHIBOJIOB U
OTBETHI HAa BOITPOCHI (TPH BOIIPOCA).
OO0muit 6a1 Mpu OlEeHKE CKIIAAbIBACTCS
13 CIEAYIONIUX MOKa3aTrenei

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHHI - |
Oan

- MPaBWJIBHBIN OTBET HA OJIMH BOMpPOC -1
Oan

3a4CT

Texymmii
KOHTPOJIb

Onpoc 1o xene3o-
YIIIEPOAUCTBIM
CIUIaBaM

Ormpoc OCyIIECTBIAETCS UHIUBUIYATBHO.
OnenuBaeTcs NpaBUIbLHOCTH OTBETOB Ha
BONPOCHL. 3a/1at0Tcs 4 Borpoca U3
nepeuns, umerouerocs B PII/I.
Vcrionb3yeTcst mokasareb: NpaBUIbHBIN
oTBeT Ha | Bompoc - 1 6amn

3a4CT

10

Texymui
KOHTPOJIb

3amura
nabopaTropHoOH
paboThI MO 4 pazaeny

3ammra mabopaTtopHoit paboTsl "BiusHue
CKOPOCTHU OXJIAXKICHHUE HAa CTPYKTYpPYy U
CBOMCTBa CcTajiu'" OCyIIECTBISAETCA
UHAUBHUyasIbHO. OlLieHnBaeTcs
MPaBUJILHOCTH BBIBOJIA U OTBETHI HA
BOIIPOCHI. 33/1al0TCsI TPH BOIIPOCaA.
OO0muit 6a1 Npu OLEHKE CKIIaAbIBACTCS
U3 CICAYIOIIMX ITOKa3aTesen:

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHHI - 1
Oan

- IPaBUJIBHBIN OTBET Ha OJIMH BOMPOC - 1
OaJn

3a4CT

11

Texymumii
KOHTPOJIb

3amura
nabopaTopHOI
paboTsI 1o 4 pazaeny

3amura 1aboparopHoi paboTs! "OTHycK
CTaJIN" OCYIIECTBIISIETCA UHANBUYaTbHO.
OI_ICHI/IBaeTCH HpaBI/IJIbHOCTB BbIBOAA U
OTBETHI HA BOITPOCHL. 3a/1af0TCS TPH
BOIIpOCa.

OO0mmwmit 6anmt mpu OIEHKE CKIIAIbIBACTCS
U3 CIEAYIOIIMX ITOKa3aTesen:

- BBIBOJIBI JIOTHYHEI 1 00OCHOBAHEI - 1
0ait

- IPaBUJIbHBIA OTBET HA OJJMH BOIPOC - |
0ait

3a4YCT]

12

IIpome-
JKyTOUHAast
arTecTauus

3auer

CTy,I[CHT INUCBMCHHO OTB€YACT Ha
BOIIPOCHI, ITIPUBCJICHHLIC B KOHTpOJ'IBHOfI

kaprouke. Kaprouka Bkiroyaet 9

3a4CT




BONpocoB. [IpooKuTeIsHOCTE Onpoca -
30 MuUHYT . 3aJlaHUE OILICHUBAETCS
CIeIyroIMUM 00pa3oM: 3a Kax bl
MPaBWIbHBIN OTBET MpUCBauBaeTCs |
Oa.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MIPOMEKYTOTHOU TIpouenypa poBeIeHNs Kputepun
’ ! Y OLICHUBAHHUS
aTTeCTaIuu

[Ipu onieHMBaHUM PE3YIBTATOB MEPOIIPHUATHS UCIIONIb3YETCS
0aJuIbHO-PEUTHUHIOBAsI CHCTEMa OIICHUBAHUS PE3yJIbTaTOB YUeOHOM
JeSITENBHOCTU O0yJaromuxcs (yTBepKIAeHa MPUKa30M PEKTOpa OT

24.05.2019r. Ne179). Peiitunr oOy4aromierocs o JUCIUILINHE
OTIpe/IeIIsIeTCs Mo pe3yibraTaM TeKyiero kouTpous. [Ipu nannuuu [B cooTBeTcTBHM C©
3a4eT y CTy[€HTa NMPOXOIHBIX 0ayIoB 1o kaxjaomy KPM, ucxonst uz  |mm. 2.5, 2.6
peiitunra 60% , cTyIeHT moiydaeT 3adeT 6e3 nonoiaHutensHoro ([lonokenus
cobecenoBanuda. CTylEHT BIIpaBe MPUNTH Ha 3a4eT Ul yIy4IIeHUs
CBOET0 PEUTHHTA U MOJIYYUTh OLIeHKY 1o ¢opmysie Rd = 0,6RTek +
0,4Rma + Rb. ¢ yyeToM TeKyIiero KOHTpoJisa U 0aioB 3a
MIPOMEKYTOYHOE UCIIBITAHUE.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KomnereHuu PesynbraTsl 00yueHus

3HaeT: PU3NKO-MEXaHNYECKHE XapaKTEePUCTUKH U CBOMCTBA
OCHOBHBIX U BCIIOMOTaTEIbHBIX MAaTEPUAIIOB, UCIIOJIB3YEMBIX IS

OIIK-2 HHHHH T [
n3rorosieHus npoaykuuu BIIK u meTons! X onpeneneHus; BUAbI
HOBBIX KOHCTPYKLIIMOHHBIX MaTEPUAJIOB.
YMmeeT: BEIOUpaTh MaTepHalibl OLIEHUBATh U IPOrHO3UPOBATh

OIIK-2 [MOBEJCHUE MaTepralla U IPUYMUH OTKA30B U3JEIIUN OTPACIIHU IO HHHH A [

BO3CMCTBHEM Ha HUX PAa3IMYHBIX SKCILTyaTallMOHHBIX (DaKTOPOB.

HMeeT mpakTUYECKUI OMBIT: HA3HA4YaTh COOTBETCTBYIOIIYO
00paboTKy TSI MOTyYEHUS 3aJaHHBIX CTPYKTYP U CBOICTB, dbbd e e
00€CTIeUnBAIOIINX HAJIEKHOCTh MTPOAYKIIMHU; BEIOOpA MaTEpPHAIIOB
10 KPUTEPUSIM IIPOYHOCTH, TOJITOBEYHOCTH, H3HOCOCTOMKOCTH.

Tumnossie KOHTPOJIBHBIC 3aaHNUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

OIIK-2

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAas Tumepamypa:
1. Jlaxtun, 0. M. MarepuanoBenenue Y4eOHUK 711 BTYy30B. - 3-€ U3.,
nepepad. u jom. - M.: Mammunoctpoenue, 1990. - 528 c. ui.
2.  Comuues, O. I1. MarepuanoBeaenue Yue0. A1t By30B 110 METaJUTYPT.,
MalTuHOCTPOUT. ¥ ob1eTexH. crenuanbHocTsM FO. I1. Connues, E. U. [Ipsaxun. - 3-
e u3.. nepepad. u pom. - CII16.: Xumuznar, 2004. - 734, [1] c. n.




3.

Marepuanoseaenue Yue6. ais Bry3oB b. H. Apzamacos, U. U.
Cunopum, I. ®@. Koconamnos I'. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucp. u gom. - M.: MammHoctpoenue, 1986. - 383 c. ui.

0) dononHumenvHas iumepamypa:

1.

I'ennep, 1O.

A. MarepuanoBenenne Yueb. mocooue mis By30B [lof

pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u gorm. - M.: Meramnyprus, 1989. - 456

C. 1.

2.

3.

4,

I'ynsaes, A. I1. UactpymenTanbasie craim Crpas. A. 1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3J., nepepad. u aoi. - M.: MammHocTpoeHue,
1975.- 272 c. un.
Kypasnes, B. H. Mamunoctpoutenbsabie ctanu Texet CipaBouHuk B.
H. XKypasnes, O. 1. Hukonaera. - 4-e uza., nepepad. u jgom. - M.:
Mammunoctpoenue, 1992. - 480 c. u.

Kapesa, H. T. lIBetnbie meTamibl U cruiaBbl TekcT yue6. mocooue H. T.
Kapesa ; FOx.-¥Ypain. roc. yu-1, Kad. ®u3. metannoBegaeHue u pusnka TBEpIOTO
tena ; OYpI'Y. - Uenabunck: M3garensctro FOYpI'Y, 2008. - 111, [1] ¢. n.

8) omeuecmeenHble U 3apyOedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowuecs 68 bubnuomexe.
MertanioBeneHue U TepMuyeckast 00paboTka METaIOB
MammuHocTpoeHue

I.
2.

2) MemoouuecKue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
Marepuanoseaenue: yueoHoe nocooue/ X.M.MoOparumos,
B.1.®unaros, H.A.lllaGypoga. - Uensounck: Nzn-so FOVYprY. 2010.-38c.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:
Marepuanoseaenue: yueoHoe mocooue/ X.M.MOparumos,
B.U.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

l.

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTAIlUsA

HanmenoBanue
Ne Brz peeypea s bubnuorpagpuueckoe onrcanue
JUTEpPaTypbl | DIEKTPOHHOMI
dopme
OcHOBHAs OnexTpoHHbll [Marepuanosenenue: yueonoe nocooue /M.A.Cmupnos, K.}O.Okues,
1 TeDATYDA KaTajor X.M.N6parumos, F0.1.Kopsrun: U3a-so KOYpI'Y, 2005. -U1.-139c¢.
patyp IOVpI'Y http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000351794
IEKTDOHHLL [Iabyposa, H. A. Marepuanosenenue Y. 2 : Hemetananueckue
JlononHuTeNbHAS p Marepuasl : yued. mocobue Jiisi MaIluHOCTP. U METAJUTY L.
2 KaTajor .
ureparypa OVo['Y cneuuanbHocTel.- Yensbunck : M3n-so FOYpI'Y , 2011.-U.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD1&key=000553245
. [MarepuanoBenenue: yueOHoe mocodue kK 1abopaTopHbIM paboTam
DIEKTPOHHBIN '
JlonmoIHUTEIbHAS /1.B.Jlartuna, B.JI.WasnueB, A.C.Co3bikuna.— Uensounck: M3a-Bo
3 lmreparypa [T OVRIY, 2013.81c

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

IlepeueHs MCMIONIB3YEMOTO IPOIrPAMMHOIO 00OECTIEUEHHUS:

1. Microsoft-Windows(6eccpodno)




2. Microsoft-Office(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanaeix BUHUTU PAH(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

Bun 3anaruit

Ne
ay/.

OcHoBHOE 000py/IOBaHKE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
MpeyCTaHOBICHHOE IPOrpaMMHOE 00eCTIieYeHIE, UCTIONB3YEeMOe I Pa3IHUHbIX
BUJIOB 3aHATHH

YVuebHas maboparopus MaTepHaIOBeIeHHs, OCHALEHHAs: — Ie4aMU Ul HarpeBa
00pas3ioB; — TBepaoMepamu bpunenns u PokBenia; — py4HBIMU IPOKaTHBIMH
CTaHaMH; — MeTajuorpadudecKuMu MUKpockornamu. 2. [Inakarer u ¢ponun

JlabGopatopusie [230a |(kogoTpaHCIIapaHThl) 0 OCHOBHBIM pasnenaM kKypca. 3. Komneknus
3aHATUSA (1) |makpouumpoB 1 u310MOB. 4. MoJenu KpUCTALNTHYECKUX PEMIETOK METAIJIOB. 5.
Paznarounsiii Mmarepuai o teme «CruiaBsl xkene3o—ymepon». 6. Metoguueckue
nocoOus K J1abopaTopHbIM padoram. 7. KOHTpoIbHBIE 3a/JaHUS IO OCHOBHBIM
pazzaenam Kypca. 8. YueOHble KHHO(UIbMBI.
Jlexumn ayTUTOPHSI, OCHAIICHHAS MYJIBTUMEINIHBIM IPOEKTOPOM




