FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

VYTBEPXJIAIO:

3aBelyIOIIUI BBITYCKAIOIIEH

Kadeapon

PABOYAS ITPOI'PAMMA

aucuuiuebl 1.@.111.02 MarepuanoBenenue. TexHOIOrUA KOHCTPYKIIMOHHBIX

MarepHuasoB

nist HanpasieHus 18.03.01 Xumuyeckas TEXHOIOTUS

ypoBeHb bakanaBpuar

l'[pO(l)I/I.JII) NNOATrOTOBKH TexHonorus TOIIIIMBA, YITICPOAHBIX U OTHCYIIOPHBIX MATCPHUATIOB

dpopma o0OyueHust ouHas

kadenpa-paspadorunk MartepuanoBeeHUE U PU3UKO-XUMHUS MaT€pUasioB

Pabouas mporpamma cocrasieHa B coorBerctBuu ¢ ®I'OC BO 1o HanmpaBieHUIO
noarotoBku 18.03.01 Xumudeckasi TEXHOJIOTHS, YTBEPKAEHHBIM NMPHUKa3oM MUHOOpHAYKHU

ot 07.08.2020 Ne 922

3aB.xadenpoii pazpaboTynka,

JI.XUM.H., JOII.

Pazpabotuuk nmporpamMmel,

K.T€XH.H., JIOII., JJOIICHT

|

1OYpry

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
i 1L A.

Kom
[Tom

ikda
30.05.2022

TIDI1, xparTes B chetene
mooGopora

S .
ﬁ‘@ﬁ% Srexctponisii

OYpry 1050

0 yHiBepeHTeT

CBEAEHMS O BIALEJIBLE 11311
i WlaGyposa H. A,
van:

a
.05.2022

YenssOMHCK

J1. A. BuHHUK

H. A. [llabypoBa



1. llesu u 3212494 AU CIUILIHHBI

[ens n3ydeHus: TUCIUIUIMHBI — y3HATh MPUPOJLY ¥ CBOWCTBA MaTEPHAIIOB, a TAKKE
METOJIOB X YIPOYHEHUS I Hanbosee 2h(HEKTHBHOTO UCTIONH30BAHUS B TEXHUKE.
OcHOBHBIC 337241 AUCITUTUIMHBL: 3HATH (PU3NYECKYIO CYIIHOCTD SIBIICHUMA, TTPOUCXOISIIINX
B MaTepualiax Mpu BO3ECHCTBUM HAa HUX PA3IMYHBIX (DAKTOPOB B YCIOBUSAX IIPOU3BOJICTBA
W DKCIUTya-Talliu ¥ TI0Ka3aTh BIMSHUE Ha CBOMCTBA MaTEPHANIOB; YCTAHOBUTH
3aBUCUMOCTB MEXIY COCTABOM, CTPOSHHUEM U CBOMCTBAMHU MAaTEPUAJIOB; U3YYHTh TCOPHIO
Y TIPAKTUKY Pa3JIMYHBIX CITIOCOOOB YIIPOY-HEHHS MaTepUaIoB, 00CCIICUNBAIOIINX BBICOKYO
HaIEKHOCTH U JJOJTOBEYHOCTh JIETAICH MAIlH, MHCTPYMEHTA U APYTUX H3ACTUI; H3yUUTh
OCHOBHBIE TPYIIIBI METAUNIMICCKAX ¥ HEMETANTNISCKUX MAaTEPHUAIIOB, UX CBOWCTBA U
001acTh MPUMEHEHHUSI.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

OCHOBHOE COJIep>KaHHE AUCITUTIIINHBI BKJIFOUYAET B CEOs CIICIYIOININE Pa3/Ieiibl:
Kpucrammmnueckoe ctpoeHue MarepuanoB. MexaHUUeCKOE MOBEICHUE U CBOMCTBA
marepuanoB. CtpoeHue cruiaBoB. Kpucramnuzamus MetaiuioB. CruiaBbl )KeJle30—yIIepo/.
Tepmudeckas 00padoTka ctanu. CrieruanbHbie cTalnu. [[BeTHbIE METAITBI U CIIIABHI.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 AUCUUTUIHHE

3HaeT: 001acTH MPUMEHEHHS U IOy CTUMBIC
YCJIOBUS SKCIUTyaTallMy Pa3JIMYHbIX MaTEPUaJIOB, B
TOM YHCJIE€ KOHCTPYKIIMOHHBIX

'YMeeT: 000CHOBaHHO BBIOPATh MaTepHAIbI,
HEO0OXOMMMBIC SIS pean3aIlii TEXHOJIOTHI
[IPUPOJIHBIX IHEPTOHOCTUTENIEH U YIIIEPOAHOMN
MPOYKIUU

MmeeT npakTUYECKUM ONBIT: ONPEACIICHUS U
WCTIBITAHUSI CBOMCTB MaTE€pUalioB

IIK-3 3HaeT cBOMiCTBA XMMHUYCCKUX JICMCHTOB,
COEMHEHUN U MaTepUajoB Ha UX OCHOBE , TOTOB
M3ydaTh HAy9HO-TEXHUUECKYI0 HH(OPMAIINIO B ATOU
obmactu

3HaeT: 0071acT NPUMEHEHUS U [0y CTUMbIE
YCJIOBMS DKCIUTyaTalluy PAa3IM4HbIX MATEpUAJIOB, B
TOM 4HCJIE KOHCTPYKIIMOHHBIX

'YmeeT: 000CHOBAaHHO BBIOpATh MaTepHaIbl,
HEOOXOUMBIE JUISl pealln3allii TEXHOJIOTH
[IPUPOAHBIX SHEPIrOHOCTUTENIEH, YITIEPOAHOU U
OTHEYTIOPHOM MPOTYKIUU

MeeT MpakTUYeCKUN OIIBIT: OIIPENEICHUS U
VICIIBITAHUS CBOVCTB MaTEPUAJIOB

[1K-8 cnnocobeH npuHUMaTh KOHKPETHbBIE
TEXHUYECKHE PELIeHUs Ipu pa3paboTke U
IIPOBEJICHUH TEXHOJIOIMUYECKUX IIPOLECCOB, B TOM
qHcIe ¢ UCTOJIb30BaHUEM MH(DOPMAIIMOHHBIX
TEXHOJIOTHi, BEIOUpaTh TEXHUYECKHUE CPEJCTBA U
TEXHOJIOTHH C YYETOM HKOJIOTHYECKHUX,
HSKOHOMMYECKHMX U COLUANIbHBIX MTOCIEICTBUN UX
OpUMEHEHHUs

3. Mecro qnucuuninHbl B ctpykrype OII BO

[lepeueHp MpeANISCTBYOMIUX TUCIUTUIHH, [TepeueHs MOCIEMYIONIMX AUCIIATLINH,
BUJIOB paboT y4eOHOTO MmiaHa BHJIOB paboT

TexHoMOrus yriepomHbIX MaTepUaoB,
[lepepaboTka HedTH U rasa,

MopnenupoBaHHe XMMUKO-TEXHOJIOTHYECKHX
HPOIIECCOB M NPOrpaMMHbIE CPEJICTBA HA OCHOBE

TonIMBHO-3HEpPreTUYECKUN KoMILIeKC Poccun




HCKYCCTBCHHOT'O MHTCJIJICKTA,

TeopeTrnyeckre 0CHOBBI TEXHOJIOTUH OTHEYTTOPHBIX
MaTepHUaJIOB,

[Ipomieccer mpobieHUs U pa3mMoiia B XUMUYIECKOM
TCXHOJIOTHH,

TeopeTrnyeckre 0CHOBBI IepepabOTKU TOTUIHBA,
COBpeMCHHBIe KOMITIO3MITUOHHBIC MAaTCPHAJIbI,
Pacuer neueii u cymu,

XUMHASA roproynx UCKOIIaACMBbIX,

OcCHOBBI KpUCTAILIOTPAQUH U MUHEPATIOTHH,
TexHonorusa OTHCYIIOPHBIX MATCPHUAJTIOB,
TexHOIO0rusI KOKCOXUMHUYECKOTO MPOU3BOJICTBA,
[Ipon3BOACTBEHHAS IIPAKTUKA, [TPEAIUATIIIOMHAS
mpakTuka (8 cemectp)

Tpe60BaHI/IH K «BXOJIHBIM» 3HAHUAM, YMCHUAM, HaABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurimHa

TpeboBanus

TorumBHO-3HEepreTHueckuil koMIuieke Poccun

3HaeT: cocTaB oTpaciiell npombinuieHHOCTH TOK,
0COOEHHOCTH CBIPhS ¥ MPOAYKIIUH OTpacieit
npomsinuieHHOCTH TOK, cocras u ctpykrypy TOK
Poccuu, cucremy orpacieid mpou3BOICTBA,
[IPEICTABISIFOIINX TOIUIMBHO-Y)HEPIE€TUYECKH
KkoMILIeKc Poccuu, cBsi3u Mex1y HUMH; 0OBEMBI
POM3BOACTBA, 0ATAHC MEXKIY Pa3TUUHBIMU
SHEPreTUUYECKUMH pecypcaM, UX UCTOYHUKHU U
MECTOPOKICHMSI; IEPCIEKTUBBI U OCHOBHYIO
po0OJIeMaTUKY, BU/IbI YITIEBOAOPOAHBIX TOTUIMBHBIX
pecypcoB, MPOOIEMATHKY U EPCIIEKTUBBI UX
MCIIOJIb30BaHMsl, IIPEICTABICHUSI 00
SHEPrOTEXHOJIOTUH, OCOOCHHOCTH CBIPbsI U
MPOAYKIIMU oTpacieit mpomeinuieHHocTr TOK
YMeeT: caMOCTOSTENIbHO HAalTH,
CUCTEMAaTU3UPOBATh, AHAJIU3UPOBATh, 000OLIUTH
UH(OPMAIUIO TOIPOU3BOACTBEHHOH 1A TEIbHOCTU
npennpustuil TOK, ucnons3zoBars nHdopmanuio mo
TOK Poccun ju1st perieHust mpogecCuoHaNbHBIX
3a/1a4, UCTI0JIb30BaTh MIOJyUYEHHbIE 3HAHUS IS
HanucaHus pedepatoB Mimeer npakTHUECKUN OIBIT:
pedepupoBaHus IUTEPATYPHI [0 CTPYKTYpPE U
¢ynkuuonuposanuto TOK Poccun, ncnonb3oBanust
[pa3IUYHbBIX HH(OPMAIIMOHHBIX PECYPCOB,
conepxkamux cenenus o TOK Poccun,
MO3BOJISIOLIU, OCYIIECTBIATh CHCTEMHBIN MOUCK U
aHaIn3 UHPOPMALIUH, HEOOXOIUMOM /TS peIIeHUs

npogeccuoHaIbHBIX 3314

4. O0bém M BUABI YUeOHOI PadOTHI

OO6mas TpyA0eMKOCTb JUCHUIUIMHBI COCTaBIseT 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI




Pacrnipenenenue no cemectpam
Bcero B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
5
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BHUIBI 16 16
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 69,5 69,5
MOJITOTOBKA K 3K3aMEHY 27 27
N3yuyenue pa3nesioB qUCHUIIINHBI 13 13
Hanucanue pedeparoB Ha 3a1aHHbIE TEMBbI 29,5 29.5
KoHcynbTanum u mpoMexxyTodHas aTTeCcTalus 10,5 10,5
Bux konTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH
5. ConeprxkaHue TUCHMIIIMHBI
No O06beM ayIUTOPHBIX 3aHITUN IO BUJIaM B 4acax
HanmenoBanue pasienoB JUCHUILUIMHBI
pasnena Bcero JI 113 JIP
1 [Kpucraminueckoe CTpOEHHE MaTEPHUaIoB 6 2 2 2
2 |MexaHMYECKOE MOBEJECHNE METAIIIIOB 12 2 2 8
3 |CtpoeHue criaBoB 5 1 0 4
4  |[Kpucramimzauus METaJIJIOB 3 1 0 2
5 |CrnnaBbl Xene30-yIiepos 6 2 0 4
6  |Tepmuueckas 0OpabOTKa METAJIJIOB U CIUIABOB 14 2 0 12
7  |CnenuasibHble CTAIU 6 2 4 0
8  |[lIBeTHBIC METAJLIBI 4 2 2 0
9 |[Hemerainnueckue MaTepHabl 8 2 6 0
5.1. Jlekuumn
Ne Ne Kox-
rexuuulpasena HaumeHoBaHue unm KpaTkoe coJepKaHue JIEKIIMOHHOTO 3aHATUS BO
4acoB
3HaueHUE U 3a]1a4l MaTepuaIoBeIeHUs Kak Hayku. Poibs marepuanoB B
COBpPEMEHHOI TexHUKe. TUIBI CBsI3U B TBEPABIX TenaX. OCHOBHBIE OHITHS U
3aKkOHOMEepHOCTH KpucTaiorpaduu. Haubonee pacnpocTpaHEHHbIE TUIIBI
1 | [KpHCTalIMMECKHX pemérok. [lomumopdusM. AHU30TpOIHS CBOHCTB KPUCTAIIIIOB. 2
Jle(heKThl KpUCTAITMUECKOTO CTPOCHUS METAJLIOB (11.K.C.). Toueunble ne(exTsl:
BaKaHCUH, MEKI0y3€JIbHBIE aTOMBI, IPUMECHBIE aTOMBI. J{MCIOKAIH, X
nBuxkenue. [lopepxHocTHbIE NedeKThl: TpaHullbl 3€peH u cy03épeH. Biusnue a.x.c.
Ha CBOMCTBA METAJIJIOB.
Du3nuecKrue CBOMCTBAa MaTepUaIoB. TEIUNIOEMKOCTD U TEIJIONPOBOJIHOCTb.
TemneparypHblii K03(PGUIUEHT TUHEHHOTO pacmupeHus. [[1oTHOCTS.
) 2 DJEKTPONPOBOIHOCTb. MarHUTHbIE CBOMCTBA. YIIPYTUe MOAYIU. 3aBUCUMOCTh ’
(bu3NYECKUX CBOMCTB OT TEMIIEPATYPhl, XUMHUUECKOTO COCTaBa U CTPYKTYPHOTO
coctosiHus. [IoHsATHE O TEXHOJIIOrMYECKUX CBOMCTBAX U UCIIBITAHUSAX. YIIpyTas u
iactuyeckas aedopmaiys. McnpiTanus Ha pacTsykeHHe. XapaKTepUCTUKU




[MPOYHOCTHU U IIJIACTUIHOCTH, OTIPCACIIACMBIC IPHU UCTIBITAHUAX Ha PACTAKCHUC.
Metonbl onpeaesnieHus TBEPAOCTH. McnibITanus Ha yogapHYIO BSI3KOCTh. MeXaHu3M
MMIaCTUYSCKOM I[e(bOpMaI_[I/II/I B MOHO- U IMMOJIMKPUCTAJUIMYCCKUX TECJIaX. Bnusaune
IacTU4Yeckoi eopMaliii Ha CTPYKTYpy U CBOICTBa MeTa/ioB. OCHOBHBIE THITbI
paspyliieHus (XpyInkoe U Bsizkoe). Mexanu3msl paspyuieHus. GakTopsl, BIUSIONINE
Ha CKJIOHHOCTH K XPYIIKOMY pa3pylIeHuto. Bs3ko-Xpynkuii nepexo (sSBieHue
XJIaTHOJIOMKOCTH). YCTalIOCTHOE pa3pylieHne. OCHOBHbBIE MEXaHU3MBI
YIPOUHEHUS! MaTepraioB. B3auMoCBsA3b MPOYHOCTH, IUTACTUYHOCTH U BA3KOCTH.
SIBrIeHme MOJI3YyUCCTH U NPOYHOCTb MaTCPUAJIOB ITPH MOBLINICHHBIX TCMIICpATypax.
N3HOC 1 U3HOCOCTOMKOCTB. [Iporiecchl, mpoucxoasine npu HarpeBe
ne(opMHPOBAHHOTO METaJIa: BO3BPAT U PEKPUCTAIUIM3ALINS; UX BIUSHUE HA
CTPYKTYpY U CBOMCTBA. XOJIO/IHAS U ropsiyasi miacTuueckas nedopmanus.

OCHOBHBIE TIOHSITHS TEPMOJJTHAMUKH CTUIAaBOB. CITOCOOBI BBIPAKEHHS
KOHIIEHTpAIMU CIUIaBOB. THITBI (pa3 B METAIUTMYECKUX CIUIaBax: TBEP/bIE PACTBOPHI
(3ameleHrs U BHEAPEHUS ), XUMHUUECKHE COeAMHEHNUS, IPOMEKYTOUHbIE (a3bl.
MexaHu3Mbl U OCHOBHBIE 3akoHOMepHOCTH Auddys3un. [IpaBuno da3 ['nbdoea.
OCHOBHBIE THITBI THATrPaMM COCTOSTHUS IBOMHBIX cucTeM. Omnpe-/IeJeHne cocTaBa
U KonmdecTBa (a3 mo auarpamme coctosiuus. Onucanue npeBpalieHuil npu Meai-
JICHHOM HarpeBe M OXJIQKJCHUH CTUIABOB ITPH MOMOIIY THArPAMMBI COCTOSHHSI.
CBSI3b CTPYKTYPBI M CBOMCTB CIVIABOB C AMArpaMMOI COCTOSTHUSL.

TepMonnHaMuKa mpolecca KpUCTauIM3aluyd YUCTOTO METaIlJIa. 3apOKIECHUE U
pocT kpucTtamioB. CaMONpou3BOJIbHAS U HECAMOIIPOU3BOJIbHAS KPUCTAIIU3ALUS.
DakTOpBI, BAUSAIOLINE HA Pa3MEP 3€pHA, BO3HUKAIOLLETO PU KPUCTAIIN3ALUY;
MonuduimpoBanne. Kunetnka kpucrannuzamnun. J[eHapuTHas KpucTauIn3aius;
CTPOEHHE METAIITUYECKOTO CIIUTKA; ycaaka. JInkBarus B craBax. OcoOeHHOCTH
(ha30BBIX MPEBPAIIECHUN, TPOTEKAIOIINX B TBEPOM cocTosiHuU. DazoBas u
CTPYKTypHas ePEKPUCTAIIIU3ALHSA.

BsaumozeiicTBue xenesa 1 yriiepoja; KpaTtkas XxapakTepucTuka (a3 B
PKEJIe30yIIEPOAUCTHIX CIUIaBax. J(narpaMma cOCTOSIHUS JKE€JI€30—1IEMEHTHT.
®opMUpOBaHUE CTPYKTYPHI CIUIABOB MPU MEJIEHHOM OXJaxaAeHUU. CTPyKTypHbIE
COCTAaBJISIOIINE U CBOWCTBA YIIEPOANUCTBIX CTaJIEH U OEJIBbIX UyTyHOB.
[Tpon3BoACTBO UyryHa U ctainu. Meramryprudeckoe kauecTBo ctanu. Oomas
XapakTepucThKa ctajeil. [locTosHHbIE MPUMECH U UX BIUSHHE HAa CBOMCTBA
ctaneil. Jluarpamma cTabMILHOTO paBHOBeCHS kene30-Tpadut. Cepble YyTryHbI, HX
Kkiaccudukanys mo Gopme rpad@UTHBIX BKIFOYCHUN U CTPYKTYPE METAILTHYECKOM
0CcHOBBI. Cepblii, BRICOKOTIPOYHBIN M KOBKUH 4yTyH. OCOOCHHOCTH CBOMCTB U
[IPUMEHEHNE YYT'YHOB.

OCHOBHBIE TIPEBPAILCHHS B CTAJISAX: 00pa30BaHUE ayCTEHUTA PU HarpeBe U pocT
3epHa aycTeHuTa; TudPy3noHHOE, MAPTEHCUTHOE ¥ OCHHUTHOE TIPEBPAIICHHS
nepeoxyIaxIEHHOro aycteHuTa. OCHOBHBIE MPEBPAIICHUS B CTASAX: 00pa3oBaHHe
ayCTEHHTa IPU HarpeBe U POCT 3epHa ayCTeHUTA; AUPPY3HOHHOE, MAPTEHCUTHOE U
OeifHUTHOE MpEeBpaIIeHUs MEePeOXTKIAEHHOTO ayCTeHUTa. 3aKaika crainu. Beibop
TEMIIEPATypPhl OXJTKICHUS 1 OXJIaXKIAIOLIEH cpebl s 3aKallKi. 3aKaJIiBaeMOCTh
U TIPOKATMBAEMOCTD; (DAKTOPHI, BIUSIONINE HA HUX. BHYTpeHHIE HANIPSKEHUS,
BO3HMKAIOIIWE TTPH 3akasike. CriocoObl 3akanku. Huskuii, cpeHuit 1 BRICOKHI
otmyck ctanu. Tepmomexanndeckas oopadorka (TMO) cramu. XuMuko-
TepMHUUYecKast 00paboTKa U IPYTrHe BHUJIbI TOBEPXHOCTHOTO YIIPOYHEHHUSI CTAIH.

Knaccudukanus craneid mo XuMHIeCKOMY COCTaBy, CTPYKTYpE U Ha3HAYCHHUIO.
MapxkupoBka cranei o cranaapram P®. Konctpykuuonnsie ctanu. OCHOBHBIE
TpeOOBaHUS, PEIBABISIEMbIE K KOHCTPYKITHOHHBIM CTaIsiM. CTPOUTETHHBIC CTAJIH.
Cranu 1151 XoNOoIHOM mTaMnoBKU. Yiyuiraemsie cranu. Cranu qist XTO.
[Ipy>xuHHbIe cTanu. [logmumHuKOBEIE CTaau. MapTEeHCUTHOCTAPEIOIINE CTAIIH.
OcHOBHBIE 3aKOHOMEPHOCTH Koppo3uu. Kopposnonnocroliikue cranu. OCHOBBI
JIErMPOBAaHUs U BUJIBI KOPPO3HOHHOCTOMKHX cTaliei. JKapocroiikue n
PKapONPOUHbIE CTaIU U ciuiaBbl. MHCTpyMeHTaNIbHBIE cTaiu. CTanu AJist pexyIero




MHCTpyMeHTa. beicTpopexxymue ctanu. TBépable criaBbl. Cranu AJis MITaMIIOB
XOJIOJHOM M Topsideit mramMnoBku. CTallv U CIJIaBbI C 0COOBIMH (PU3NUECKUMU
cBoiicTBaMH. MarHUTOMATKHE U MarHUTOTBEP/IbIE CTANU U cIiiaBbl. CIIaBbI €
3aJJaHHBIM TeMIIepaTypHbIM KO3 GUIIMEHTOM JIMHEHHOro pacupenus. CIuiaBbl ¢
b pexTom namsaTH HOpMBI.

OCcoOGEHHOCTH CBOWCTB, (Pa30BbIX MPEBPALICHUN U TEPMUYECKOI 00paboTKH
[BETHBIX CIUIABOB. 3aKaJika Ha MEPECHIIEHHBIA TBEPABIA PACTBOP U CTAPCHHUE.
Amromunuii. CriiaBsl Ha OCHOBe anmoMuHus. Kinaccuukanus u Tepmuyeckas
00paboTKa aJIFOMMHUEBBIX CIUIaBoOB. JledopMupyemble aTlOMUHUEBBIE CIUIABbI, HE
YIPOYHSIEMBIE U YIIPOUHSEMbIE TepMUYECKOil 00paboTkoii. JInTeiHble CruIaBbl.
CrutaBel Marausg. Menpb. CriiaBbl Ha OCHOBE Meau. JIaTyHH, UX CBOMCTBA,
MapKUpoBKa U ipuMeHeHue. OJIOBSIHUCTHIE, AIFOMUHUEBBIE, MAPTaHIIOBUCTHIE,
CBUHIIOBBIE U OepHIIIMEeBbIE OPOH3bI: COCTaB, CBOMCTBA, MapKUPOBKA U 00JIacTH
[IPUMEHEHNs. MeTHO-HUKeEBbIE CIUIaBbl. TUTaH U €ro CBOMCTBA.
KOHCTpYKIIMOHHBIE U )KapONpOYHbIE CIUIaBbl TUTaHA. TepMuueckas o0paboTka
TUTAHA U €r0 CIUIaBOB. J[parolieHHbIE METAJIIBI U UX CIUIABBI.

KJ'IaCCI/I(i)I/IKaI_II/IH OCHOBHBIC KOHCTPYKIIUOHHBIX HEMCTAJINIMICCKUX MAaTCPUAJIOB

5.2. IlpakTHyecKue 3aHATHS, CEMUHAPBI

Ne
3aHATHUA

Ne

paszziena

HanmenoBanune umm KpaTKOC COACPIKAHUC MMPAKTUICCKOT'O 3aHATHA, CCMUHApa

Koi-Bo
JacoB

1

1

OHpeI[CJ'ICHI/IC napaMeTpOB KPUCTAJUIMYCCKUX PCIICTOK

PacmmdpoBka quarpaMm pacTsDKEHHS

Pemrenne 3aJa4 110 CIICH CTaJIAaM

Permenne 3a4a4 110 TeEME IBETHBIC METaJlJIbI

IMIOCTOCHHUEC JUAarpaMMbl PACTAKCHUSA SJIACTUYHOIO ITOJIMMEPaA
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O |\ |0 I

HpaKTI/ILIeCKOG 3aHATUC I10 PACIIO3HABAHUIO HEMCTAJINIMYCCKUX MAaTCpPUaJioB
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5.3. JlaboparopHbie padoThI

Ne
3aHATHA

Ne

paszerna

HaumeHnoBaHMe win KpaTkoe coiepikaHue 1abopaTopHoOi paboThl

Koi-Bo
4acoB

1

Kpucramimyeckoe CTpOCHHE MaTepUaioB

\S]

[1nacTuueckast neopmariusi MaTepuaioB

PerI/ICTaJUII/I?;aIII/ISI MCETAJIJIOB

MexaHnueCcKNe UCIBITaHUS MaTcpualioB

I[I/Ial"paMMBI COCTOSIHUS JBOMHBIX CUCTEM

KpI/ICTaJIJII/ISaI_II/ISI MCTAJIII0B

I[I/IarpaMMa COCTOAHUMA KCIJIC30-YITICPOAUTHIX CILJIABOB

Brusinue Temneparypbl ayCTeHUTH3AlMK HA CBOWCTBA CTaIN

[locTpoeHue u pacdyer AuarpaMm M30TEPMHUECKOTrO paciaia

BiusiHre CKOpOCTH OXJIAXKIEHUS Ha CTPYKTYPY M CBOMCTBA YINIEPOAUCTON CTaIN

Ananus MAapKHUPOBOK MECTAJUNIMYCCKUX MATCPHUATIOB

OTtmyck cranu
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5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

ITogsun CPC | CnucoK JIuTepaTypsl (C yKa3aHHEM Cemectp| Koui-




pas3zernos, aB, CTPAHUIl) / CChUIKA Ha
pecypc

BO
JaCcoB

IIOATOTOBKA K OK3aMCHY

Jlaxtun, 0. M. Marepuanosenenue
Y4eOHMK [T BTY30B. - 3-€ U311., epepad. u
nom. - M.: MammHoctpoenue, 1990. - 528 c.
ui. [Inomkun, B. B. Marepuanosenenue
[Texct] yueb. mocobue ais HeMaIuHOCTP.
cnenuanpHocTeil By30B B. B. Ilnomkus. - 2-
e u31., mepepad. u gom. - M.: FOpaiit, 2015. -
463 c. ni., Tabn. 21 cm Comnnues, O. I1.
MarepuanoBenenrue Y4eo. 71 By30B 110
METaJLTYpr., MAIIMHOCTPOUT. U OOIIETEXH.
cnenmanbHOCTIM O. I1. Comnnes, E. 1.
[IpsixuH. - 3-e u3g.. nepepad. u go. - CII6.:
Xumuznar, 2004. - 734, [1] c. un. Unwsun, C.
V. TexHonorus TepMuueckon 00paboTKu
craneit [Tekcr] yaeb. mocobue mo
cnenuanbHocTd 150105 "MetannoBeneHue
1 TepMuuecKkas o00padoTka MeTayuioB" U 1o
Hanpasnenuto "Mertamtyprus” C. U. Unbun,
1O. 1. Kopsrun ; FOx.-Ypai. roc. yH-T, Kad.
®du3. MeTayI0BeACHUE U (PU3HKA TBEPAOTO
tena ; FOYpI'Y. - YensabOunck: M3natenbckuii
Llentp FOYpI'Y, 2012. - 119, [1] c. ni.
QIIEKTPOH. Bepcusi MarepuanoBeieHue
Yue6. i Bry30B b. H. Apzamacos, U. 1.
Cunopus, I. @. Koconmanos I'. @. u np.; [lox
o6mr. pen. b. H. Apzamacosa. - 2-¢ u3z.,
ucrp. u fon. - M.: MamunocTtpoenue, 1986.
- 383 c. ni.

27

I/I3yquI/Ie pa3aciioB JUCHUIITIMHBL

JlaxTun, 0. M. Marepuanosenenne
Y4eOHUK JUIst BTY30B. - 3-€ u3J., nepepad. u
no1. - M.: MammHocTtpoenue, 1990. - 528 c.
wi. [Inomkun, B. B. MarepuanoBenenue
[Texct] yueb. mocoOue At HEMAIIUHOCTP.
cnienpansHoCcTed By30B B. B. [TnomkuH. - 2-
e u31l., nepepad. u gon. - M.: FOpaiit, 2015. -
463 c. un., Taon. 21 cm Comnies, O. 11
MarepuasnoBeaenue Y4eO. s By30B O
METaJuTypr., MAIIMHOCTPOUT. ¥ OOILIETEXH.
crneruansHOCcTIM 1O. I1. Comunes, E. W.
[Ipsixun. - 3-e u3a.. nepepad. u gom. - CIIO.:
Xummzaar, 2004. - 734, [1] c. un.

13

Harmmicanne peq)epaTOB Ha 3aJaHHBIC TCMbI

JlaxTun, FO. M. MarepuanoBeneHue
Y4eOHHK [T BTY30B. - 3-€ U311, epepad. u
norn. - M.: Mamnoctpoenue, 1990. - 528 c.
1. Connues, 1O. I1. Marepuanosenenue
Y4eO. 1715 By30B [0 METAJLTYpT.,
MaIIMHOCTPOUT. U OOIIETEXH.
cnemmanpHOCTAM O. I1. Conmnnes, E. 1.
[TpsixuH. - 3-¢ u3g.. nepepad. u gor. - CII6.:
Xumuznar, 2004. - 734, [1] c. umn.
[[[abypoBa, H. A. MarepuanoBenenue
[Tekct] Y. 2 Hemeraimnueckue MaTepraibl
yae0. mocodue sk MaTMHOCTP. U
MeTaJuTypr. cnenuaibHocTed H. A.

29,5




LlenTp

[[TaGypoga ; FOx.-Ypadn. roc. yH-T, Kag.
®u3. MeTaiIoBeIcHNE B (PU3HKA TBEPAOTO
rena ; FOYpI'Y. - UensiOunck: U3natenbekuii

DIIEKTPOH. BEPCUS

I0VpIY, 2011. - 79, [1] c. n.

6. DOoHJ OLIEHOYHBIX CPEACTB IAJd IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HUsI 00pa30BaTEIbHON MPOrPaMMBbl OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OaNITbLHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIFHOCTH 00YyYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ne | Ce-
KM |mectp

Bun
KOHTPOJISt

HazBanue
KOHTPOJIBHOTO
MEPOTIPUSTHS

Makc.

Bec Oam

[Topsanox HauncieHus: 6aII0B

Yuu-
THIBA-

eTCs B
[TA

Texymmii
KOHTPOJIb

Beinonuenue
nabopaTopHOi
paboTsl

3amura 1abopaTopHON pabOTHI
OCYIIECTBIISICTCS MHIUBUIYaIBHO.
CryaeHTOM MPeA0CTaBISIETCS
oopmieHHsIi oTdeT. OTIeHuBaeTCs
KaueCTBO OOPMIICHHSI, TIPABHILHOCTD
BBIBOJIOB M OTBETHI HA BOIPOCHI (3a1at0TCs 2
Borpoca). OOmwii 6auT Ipu OIICHKE
CKJIaJIBIBACTCS U3 CIICIYIOIIUX TIOKa3aTesei
(3a KXyt 1aboparopHyto pabory): -
MPUBEICHBI METOJUKH OLICHKU
TEXHOJIOTMUECKHX TTapaMeTpoB — 2 OaJra -
BBIBOJIbI JIOTHYHBI 1 000CHOBaHBI — 2 OaJia
- oopMiIeHHE PAOOTHI COOTBETCTBYET
TpeboBaHUsIM — 2 Oajuia - mMpaBUILHBIN
OTBET Ha OJIMH BOIpocC — 2 O6aya. B ciayuae
HEYIOBJICTBOPEHHOCTHU CTYJCHTA 0AJIOM,
[IOJyYE€HHBIM Ha 3alUTe Ja00paTOpHOM
paboThI, OH UMEET MPABO MPOUTH
MEPOIPUATHE TEKYIIET0 KOHTPOJISI
MMOBTOPHO B KOHCYJIBTAIlMOHHBIC JTHU
npenonaBaresisi. KoauyecTBo MOmbITOK
MOBTOPHOTO MpoxoxaeHust KM orpanudeHo
OJTHOM.

OK3aMCH

Texymmii
KOHTPOJIb

Brinmonuenue
MPAKTUYECKON
paboThI

3ammra npakTHIecKoil paboThI
OCYIIECTBIISECTCS UHANBUAYAIBHO.
CryaeHTOM MpeAoCTaBISETCS
odopmieHHBIH oT4eT. OTIcHUBaETCS
KaueCcTBO O(POPMIICHHUS, TPABUILHOCTD
BBIBOJIOB U OTBETHI Ha BOMPOCHI (3a1at0Tcs 2
Borpoca). O0muii 6asut npu OLEHKe
CKJIa/IBIBAETCS U3 CJIEAYIONINX MMOKa3aTesei
(32 KXKAYI0 IPAaKTHUECKYIO paboTy): -
MPUBEICHBI METOUKU OLICHKHU
TEXHOJIOTHYECKHX TTapaMeTpoB — 2 OaJa -
BBIBO/IbI JIOTHUHBI U 000CHOBaHbBI — 2 Oasia

- ohopMIIeHHE PAOOTHI COOTBETCTBYET

OK3aMCH|




TpeOoBaHUAM — 2 6aJuia - MpaBUILHBIN
OTBET Ha OJIMH BoIpoc — 2 O6aia. B ciaydae
HEYOBJIETBOPEHHOCTHU CTYJCHTA OAJIIOM,
[MOJTyYEHHBIM 3a NMPAKTUUYECKYIO paboTy, OH
MMEET MPABO MPOUTH MEPOIIPUATHE
TEKYIIETo0 KOHTPOJISl TIOBTOPHO B
KOHCYJIbTAllMOHHBIE JHU ITPETIO/1aBaTENs.
KonuiecTBO MOMBITOK MOBTOPHOTO
npoxoxkaeHust KM orpaHndeHo ogHoM.

3a IeHb 10 IPOMEKYTOUHOM aTTecTaluu
(’K3aMeHa) MPOBOIUTCS OIEHKA PEHTHUHTA
cTyzeHTa. Eciu no pesynpraraM TEKyIIero
KOHTPOJISI pPEUTHHT 00y4JaroIIerocs
COOTBETCTBYET OLIEHKAM
"ynoBneTBopUTesbHO", "Xopomo" wimn
"OTIMYHO", TO DK3aMEH CTYIEHTY
BbICTaBIIsIeTCS aBTOMaTHuecku. [Ipu
HEIOCTaTOYHOM PEUTHHTE CTyACHTa (HUXKe
OLIEHKH "y/I0BIETBOPUTENIHHO'") IPOBOAUTCS
MEPOIPUATHE TPOMEKYTOUHON aTTECTALNH,
Ha KOTOPOM CTYJIeHT ciaeT Bce KM
TEKYILEro KOHTPOJIS 10 Habopa pedTHHra
BoItIIe 60...70% (T.€. HE HIDKE OIICHKH

ITpome- " "
3 5 KyTOUHAs 9K3aMEH - | 40 | YROBJCTBOPHTCILHO ), b0 SK3amen SK3aMEH
aTTeCTAIHS claeTcs 1o 6I/IJ'Ie"1;aM. B Ka)KJIOM OHieTe aBa
Bonpoca. [loiHblil oTBET Ha BoIpoC,
COZIEp KAl JIOTUYECKUN KPATKUN OTBET,
[IPaBUWJIbHYIO TEPMUHOJIOTHIO U
orpeneneHus oueHuBaeTcs B 20 6aios.
OrtBeT, conepKaluil MEJIKUE HEJOYETHI - 15
6amoB. OTBET, cofepKamuii rpyobie
HEJI0YETBI, C HAPYILIEHHOM JIOTUKOU
H3JI0KeHU olieHnBaeTcs B 10 0asios.
OTBeT, copeprkaluii oMoOKy B
TEPMHUHOJIOTMU U TIOHATHUSAX OLIEHUBAETCS B
5 6amnoB. OTcyTcTBUE OTBETA Ha Bompoc - 0
6asoB. TOro MakcuMalibHO KOJIMYECTBO
0aJuIoB 3a JIBa MPaBUWIBHBIX OTBETA Ha
hk3amene 40 6aoB.
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA
Bun
IIPOMEKYTOYHOMN [Tponienypa npoBeaeHus Kpurepun
ATTECTALHH OLICHUBaHUS
Ecnu o pesysnbraraM TEKyIIero KOHTPOJIs pEeUTHHT 00y4aroerocs
COOTBETCTBYET OlLIEHKaM'" yJIOBIETBOPUTEIBHO", "Xopommo" uiu
"OTIMYHO", TO IK3aMEH CTYJIEHTY BBICTABIIIETCS aBTOMaTHUECKH.
ITpu HemocTaTOUYHOM PENUTHHTE CTYIEHTA (HI)KE OLIEHKH
"YI[OBJIGI")[BOpI/ITeJIbHO") npoI;o,uHTc;I Megonpmn(ne IIPOMEKYTOYHOU B coorsercTan
9K3aMEH cmm. 2.5, 2.6
aTTECTAIH, Ha KOTOPOM CTY/ICHT YCTHBIM OTBETOM IMEET MPABO |-y o
MOBBICUTDH CBOW peUTHHT 1ByMs ciocobamu: 1. [lepecnaet (mnu
noctaet HegocTtarone) KM Tekyrero KoHTposis 10 Habopa
pevitunra Beiie 60...70% (T.e. He HUXKE OLIEHKU
"ynoBneTBopuTeabHO"); 2. [Ipn HEBOZMOKHOCTH CIa49H CTYJICHTOM




MEPONPUSTHS TEKYIIETO KOHTPOJIS (BBUAY OTCYTCTBHS CTY[EHTA Ha
71a60paTOPHOM U MPAKTUYECKOM 3aHSITUU U HEUMEHHH OTYeTa 10
naboparopHoii paboTe u (WIK) 3aAaHUS 110 MPAKTUIECKON paboTe)
Ha ’K3aMeHe eMy BblIaeTcs OWIeT ¢ AByMsl Boripocamu. Bompock! k
9K3aMeHY OOHAPOAYIOTCS B JIEKTPOHHOM KypCe TUCIUTUIHHEI 32
JIBE Henenu 110 sk3ameHa. CBoe pelieHue o BeIbope crocoda ciauu
9K3aMeHa CTYIEHT COOOIIAET MPEToJaBaTeio B JIeHb HK3aMeHa.
CryneHTsl, BEIOpaBIIIME MEPBBI BapHAHT Ca4 3K3aMeHa MPOXOIST
cobeceqi0BaHUE B TIOPSIKE )KUBOM ouepenn. Kputepun onieHUBaHuUs
B 3TOM CJIy4ae COXpaHAIOTCA Takue ke kKak 11 KM. CtyneHTs,
BbIOpaBIIIE BTOPOW BapUaHT CAAYM MOITYYalOT OUIIET U UMEIOT
MpaBo Ha MOATrOTOBKY B TeueHue 40 MunyT. [Iprem oTBETOB Ha
9K3aMEHALMOHHBIE BOIIPOCHI IIPOBOIUTCS B MOPSAIKE KUBON
o4epeu.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Ne
Komnerenuun Pesynbrarel 00yueHus KM
11213
MK-3 3HaeT: 00JacT MPUMEHEHUS U JJOITyCTUMBIE YCIOBUS 3KCIUTyaTalluy pa3InyHbIX el
MaTepUajoB, B TOM YHCJIE KOHCTPYKIMOHHBIX
K-3 YMeerT: O60VCHOBaHHO BBIOpATh MaTepI/IaJ'IBI,VHCO6X0,Z[I/IMLICuILJI}I peanuszanuu Ll
TEXHOJIOTMI MPUPOTHBIX SHEPTOHOCTUTENEH U YIIIEPOAHOMN MPOTYKIIUI
[1K-3 VMeeT NpakTUYECKUI OMBIT: ONPEIEICHUS U UCIIBITAHUS CBOMCTB MaTEPUAIIOB + [+
K-8 3HaeT: 0071acTU MIPUMEHEHHUS U OITyCTUMBIE YCIOBUS SKCIUTyaTalluy Pa3IMuHbIX AN
MaTepHasoB, B TOM YHACJIE KOHCTPYKIMOHHBIX
YMeeT: 000CHOBaHHO BBIOpATh MaTepHabl, HEOOXOIUMBIE JJI PeaTu3aiiu
[1K-8 TEXHOJIOTUH IPUPOAHBIX YIHEPTOHOCTUTENIEH, YINIEPOJHON U OTHEYITOPHOU + [+ [+
IPORYKLINN
[1K-8 VMeeT NpakTUYECKUI ONBIT: ONPEIEICHUS U UCIIBITAHUS CBOMCTB MaTEPUAIIOB + [+
TuoBbIe KOHTPOJILHBIC 3aJaHUS 110 KAYKIOMY MEPOIPUSATHIO HAXOISITCS B
IIPUIIOKCHUSX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘leCKaﬂ AOKYMCHTAIUA
Cl) OCHO6HaA tumepamypa.

1. Iabyposa, H. A. MarepuanoBenenune [ Texct] Y. 2 HemeTammueckue
MaTepuaibl yued. mocodue I MaIIHHOCTP. ¥ METAUTYPT. cieruanbHocTe H. A.
[ITabyposa ; FOx.-Ypan. roc. yu-1, Kad. ®uz. metamioeneHue u Gpusuka TBEPIOro
tena ; OYpI'Y. - Uensabunck: U3narensckuii Lentp FOYpI'Y, 2011. - 79, [1] c. un.
AJIEKTPOH. BEPCUs

2. IlaBnos, H. H. O6miast u Heopranuueckas XuMusi Yueo0. JJ1s1 By30B I10
HaIpaBJeHUSIM MOATOT. OakanaBpoB v MarucTpoB "[lomurpadusa", "Metamtyprus",
"XuM. TexHoaorus u omorexnonorus", "TexHoI0rust U3AEMUH TEKCTUII. U JIET.
npom-ctu", "MarepuraioBeicHUE U TEXHOJOT U HOBBIX MaTepuainoB", TexHomorus
npoaykToB nutanus”, "3ammura okpyxatomei cpeasl” H. H. [1aBnos. - 2-e u3g.,
nepepad. u qom. - M.: JIpoda, 2002. - 446,[1] c.




3. Ilnomkwun, B. B. Marepuanoenenue [TekcT] yue6. mocodue ais
HEMAIIIMHOCTP. clienuaibHocTel By3oB B. B. [lnomkuH. - 2-¢ uza., nepepad. u go1.
- M.: FOpaiir, 2015. - 463 c. ., Tabm. 21 cm

4.  Comnnues, lO. I1. Marepuanosenenue [ TekcT] yueOHHK TS CPEI.
npod. oopazosanus 1O. I1. Conuues, C. A. Bonorxxanuna. - M.: Akagemus, 2007. -
492, [1] c. un. 22 cm.

0) OononHumenvbHas Iumepamypa:

1. Wneun, C. W. TexHnonorus tepMmuueckoir 00padboTku crajiei [TekcT]
yue0. nocobue no cnenuanbHoctu 150105 "MerannoBenenue u TepMuuecKas
00paboTka MetaiuioB" u o HanpasieHuto "Mertamnyprus" C. U. Unwuw, 1O. 1.
Kopsirus ; FOx.-Ypan. roc. yu-1T, Kad. ®u3. meramioBeaenne u Gpu3nka TBEPAOTO
tena ; OYpI'Y. - Uenabunck: U3narensckuii Lentp FOYpI'Y, 2012. - 119, [1] c. un.
AIIEKTPOH. BEPCUS

2. Marepuanosenenue Yue6. ms Bry3oB b. H. Apzamacos, U. U.
Cunopus, I. ®@. Koconanos I. ®@. u ap.; [lox obmr. pen. b. H. Ap3amacosa. - 2-¢
u3/., ucp. u gom. - M.: Mammnoctpoenue, 1986. - 383 c. ui.

8) omeuecmeenHvle U 3apyOediCHble HCYPHANbL NO OUCYUNIUHE, uMerowuecs 8 bubauomexe:
1. MerannoBeaeHue u TepMuyeckas 00padoTka
2. Merannypr
3. Jlurenuuk

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. Ho6parumon, X. M. Marepuanosenenue [ Tekct] yue6. mocodue X. M.
N6parumos, B. U. ®unaros, H. A. llabyposa ; FOx.-Ypain. roc. yu-1, Kad.
duznueckoe marepuanoBenenue u pusuka Teepaoro tena ; FOYpl'Y. - Uensounck:
N3parensckuii Hentp FOVYpI'Y, 2010. - 37, [1] c.

2. Illabypora, H. A. MarepuanoBenenune [Tekcr] ¢0. 3amad s
MalIMHOCTP. U METAJLTYPI. crenuanbHocTell o HanpasieHusiM 150100 u 150400 H.
A. Illabyposa, B. A. Capsrues ; FOx.-Ypai. roc. yu-1, Kad. ®u3. meraninosenenue
u ¢pusuka tBepaoro tena ; OYpl'Y. - Yenabunck: Uznarensckuit Lientp IOVYpl'Y,
2014.-22,[1] c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1. Hobparumos, X. M. Marepuanoseaenue [ Texct] yue6. nocooue X. M.
No6parumos, B. U. ®unaros, H. A. [llabyposa ; FOx.-Ypain. roc. yu-1, Kad.
duznueckoe mMarepuanoBenenue u pusuka Teepaoro tena ; FOYpl'Y. - Yensounck:
Mzparensckuii Hentp FOYpI'Y, 2010. - 37, [1] c.

2. Illabypora, H. A. MarepuanoBenenune [Tekcr] ¢0. 3amad ais
MalIMHOCTP. U METAJLTYPIL. crienuanbHocTel o HanpasieHusiM 150100 u 150400 H.
A. IlaGypoga, B. A. Capsrues ; FOx.-Ypai. roc. yu-T, Kad. ®us. metaimosenenne
u ¢usuka tBepaoro tena ; OYpI'Y. - Uensbunck: Uznarensckuit Lientp FOYpI'Y,
2014.-22,[1] c.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Bun HaumeHnoBaHue
JINTEPATypPhl pecypca B

No bubnunorpaduueckoe onrcanue




JJIEKTPOHHOU

dhopme

MeTonnyeckue DNEKTPOHHBI [[TabypoBa, H. A. Marepuanosenenue [ Texct] ¢6. 3a1a4 1711 MAITMHOCTD. |
nocoous s aTAIOr HanpasieHusM 150100 u 150400 H. A. IIaGyposa, B. A. Capsrues ; FOx.-
CaMOCTOSITENIbHOU FOYpr'Y MeTasuioBeieHne U ¢pusnka tBepnaoro tena ; OYpl'Y. - YensOunck: Usnarte
paboTHI CTy/IEHTA 22, [1] c. https://lib.susu.ru/ftd?base=SUSU METHOD 1 &key=000553245
MeToauueckue DeKTpOHHIi l6parumos, X. M. Marepuanosenenue [Tekct] yue0. mocodue X. M. Hop:
ocooust ass aTalor [[TaGyposa ; FOx.-Ypan. roc. yH-T, Kag. ®usznueckoe marepranoBeieHUE ¥

CaMOCTOSTEIbHOU FOYpI'Y - YenssOounck: Mznarensckuit Hentp FOYpI'Y, 2010. - 37, [1] c.
paboTHI CTyIEHTA https://lib.susu.ru/ftd?base=SUSU METHOD&key=000436346&dtype=F.
DNEKTpOHHBII Wnbun, C. . TexHonorus tepmuueckoir 00padotku craneii [Tekct] yueo.
JlonoHUTEIBHAS caTaior 150105 "MerannoBeneHue u TepMudeckas 00paboTka MeTaJIoB" U 10 Harl
nuTeparypa FOYpI'Y Wnwun, FO. 1. Kopsrun . - Yensounck: M3narensckuii Lentp FOVYpIl'Y, 201
https://lib.susu.ru/ftd?base=SUSU_ METHOD&key=000488094 &dtype=F.
[ITaGypora, H. A. Marepuanosenenue [Tekct] U. 2 Hemerannudeckue mat
OcHOBHAS DJNEeKTPOHHBIA [MAIIMHOCTP. U MeTaJLTypr. cnenuaigbHocTeit H. A. IlaGyposa ; FOx.-Ypan
4 Teparypa KaTaJor MeTaioBeieHrne u Gusnka Bepaoro tena ; KOVpl'Y. - UensOunck: M3nate

IOYpl'Y 79, [1] c. wi1. 2IEKTPOH. BEPCUS

https://lib.susu.ru/ftd?base=SUSU METHOD 1 &key=0005532457base=S{

IlepedeHpb UCTIONB3YyEMOIO TPOrPAMMHOIO OOECIICUEHMS:

Her

[Tepeyens ncnoab3yeMbIX NpodeccruoHanbHbIX 0a3 TaHHBIX U UH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUII/INHBI

OcHoBHOE 000pyI0BaHKE, CTCH/IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,

. Ne
Bun 3anaruit Ayt MpelyCTaHOBJIECHHOE IPOrpaMMHOE 0OecredeHHe, UCIIOIb3yeMOoe s
al Pa3IUYHBIX BUJOB 3aHATHIA
230 .
Jlexumn (1) MyJIBTUMEINIHAS ayTUTOPUS
JlaGopatopHbie 230
TEPMUYECKHE M€Y, TBEPIOMEPDI
3aHATHUS (1)
[IpakTnueckue 230 N
MYJbTUMEANITHAS ayTUTOPHUS
3aHATUS U ceMuHapsl (1)




