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1. IEJUX OCBOEHUSA JUCTIMIIJINHBI

[ens ocBoeHMst AMCHUILIHHBL (MOAYJsI) — OOECHeUeHHE TEOPETHYECKOH MOArOTOBKH
CTYZIEHTOB IO NMPOPUIIO CrenuaibHOCTU. M3yueHne OCHOBHBIX CMELMANBHBIX, & TaKxKe PU3MYecKux
U MEXaHUYECKMX CBOICTB METAJIOB M CIUIABOB C 0COObIMH cBOWcTBaMu. OOyueHHE CTYNEHTOB
Hay4yHbIM OCHOBaM BbIOOpa Marepuana ¢ OCOObIMHM CBOMCTBaMH Ul pELIEHHs CIELHANbHbIX
TEXHUYECKUX 3aha4.

B pesynabrare OCBOEHHS] HAHHOM AMCLMIUIMHBI Y CTYAEHTOB (DOPMHPYIOTCSI OCHOBHbBIE
npodeccuoHanbHble KOMIeTeHIun, orBedarouye Tpedbosanusm ®I'OC BO, k pesynsraram ocBoeHus

OIIOIT BO no nanpasaenuto 22.03.01 «MarepuanoBeneHue U TEXHONOTHM MaTePHAJIOB.

Tabnuna 1. TpeGoBaHus K pe3ynbTaTaM OCBOEHHs IIPOrpaMmbl OakajiaBpuara

Kon ‘ Pesynsrar 06yquﬁﬂ (xomnerennus) Boimyckauka OITOI *

O6nanare cIOCOOHOCTBIO UCIOJIb30BATh B UCCIGAOBAHUSX M PACUETaX 3HAHHUS O METONAX
4 UCCJICHOBAHMS, aHAJIM3a, IUATHOCTUKU U MOAENHUPOBAHUS CBOWMCTB BELIECTB (Marepuanosn),
¢bu3MUeCKHX ¥ XMMHYECKUX MPOLECCax, MPOTEKAIOLINX B MaTepuanax npu Ux MOJy4eHHH,

obpaborke u MoguduKanuu.

O6siafath CHOCOOHOCTHIO HCIONBb30BaTh HA MPAKTHKE COBPEMEHHbBIE NPENCTABIEHUS O
IIK-6 | BuusiHMM MHKPO- M HAHO- CTPYKTYPbl Ha CBOMCTBA MAaTE€PUAIOB, UX B3aWMOJAEHCTBUM C

OKpY>KaroUIeH CPENOi, MOJISIMH, YaCTHLAMH U U3JYyUYCHHUSIMU.

OGnapate  crnOCOOHOCTBIO IPUMEHSITH 3HAHHMA OO0 OCHOBHBIX THMAX COBPEMEHHBIX
HEOPraHUYECKMX M OPraHM4YeCKHX MaTepuanoB, NPUHLMIAX BbIOOpPa MarepHasioB s
IIK-11 | 3agaHHBIX  YCAOBHI  3KCIUTyaTalMH €  yu€ToM TpeOOBaHMI  TEXHOJOTHYHOCTH,
9KOHOMUYHOCTH, HAAEXKHOCTH M [OJIOBEYHOCTH, OKOJIOTMUYECKHUX [OCHEACTBHI HX

NPUMEHEHUA NMPU NMPOCKTUPOBAHUHU BbICOKOTEXHOJOTHYHBIX ITPOLECCOB.




2. MECTO TUCIIAIIJIMHBI B CTPYKTYPE OIIOII BO

Vuyebnas gucnuminHa «MaTtepuansl ¢ 0COOBIMH CBOMCTBAMHY» OTHOCHTCS K AUCLUIUIMHAM
1o BEIOOpY BapuatuBHO# yactu Onoka 1 OITIOII BO.

Jucuuiuinay «Matepuabl ¢ 0cOOBIMY CBOHCTBAMM» CTYAEHTHI U3yvaroT B 8 cemectpe. [l
YCIIEIIHOTO W3Y4YeHHs TUCLUMIMEBL «Martepuansl ¢ 0COOBIMH CBOHCTBaMM» HEOOXOAHMO 3HAHHE
OCHOBHBIX KYPCOB BBICLICH MaTeMaTWK{, MaTepHallOBEleHHs, XUMHH, pu3uku. M3 kypca Beicieit
MaTeMaruKy HCHOJB3YIOTCS 3eMeHThl AUG(EepeHINaIbHOr0 M HHTErpJIbHOIO ucuucienus. U3
MaTepHaNTOBE/ICHHSI — OCHOBHBIE CBEJCHHUS O CIPYKType M cBoMcTBax marepuanoB. Kypc xumum
ofecreynBaeT CBEICHUSIMHU O THIAX CBSI3U B TBEP/BIX TeJax, JHEPTeTHKE M KHHEMATUKE XUMUISCKUX
npoueccoB. M3 kypca ¢H3MKH NPH U3yUYEHHU JAHHOH AMCLMIUIMHBI HCHONB3YIOTCSA CISHYIOIIHE
pasnensl: (u3MKa TBEpAOro Tena, (QH3MKA DJIEMEHTApPHBIX YacTHI, MOJEKylspHas (¢u3uKa,
TepMOJAMHAMUKA, 3aKOHBI AU(DDY3UH U IEKTPOIIPOBOLAHOCTH. ;

PC3YJILT€1TBI HU3Y4YCHUA JUCLHUIUINHDBI HCIIOJB3YIOTCs B JaJIbHEHIIEM IIp  BBIIIOJIHCHUH

KB (UKAIIMOHHON PaboThI.

-

3. KOMIIETEHIINMH OEY‘IAIOHIEFOC}I, ®OPMHUPYEMBIE B PE3VJIBTATE
OCBOEHUSA JMCHUITJIMHBI (MOAYJISA)

B PE3YIIBTATE OCBOCHUS NTUCUUIUINHBI O6yan0HleICH JOJKCH AEMOHCTPUPOBATH CICAYIOLIHUEC

pe3yaBTaThl 00pa3oBaHUs:

- 3HaTh: 3HATh OCHOBHBIE KIIACCHI COBpeMeHﬁLIx MaTepHalioB ¢ OCOOBIMM CBOMCTBAMM, HMX
CBOMCTBA W 00JacCTU NMpPUMEHEHHUs, NPHUHIMIBI BbIOOpa MaTepualoB, OCHOBHBIE TEXHOJOTHYECKUE
IpPOIECCHl MPOM3BOACTBA U 00pabOTKM MarepualioB, OCOOCHHOCTH ATallOB >KH3HEHHOTO IHKJIA
Marepuanos u m3aeuii u3 Hux (I1K-4, ITK-6).

- yMeTh: BEIOMpATh MaTepHabl I 3alaHHBIX YCIOBUI SKCILTyaTally ¢ y4€ToM TpeGoBaHHH
TEXHOJOTMYHOCTH, S3KOHOMHYHOCTH, HaAEKHOCTH K A0nroBeyHocty uznenuit ( I1K-6, ITK-11).

- BJaJeThb: HaBBHIKAMM HCIIOJIB30BAHUS METONOB CTPYKTYPHOTO aHalM3a U ONpeJe/iCHUs
br3uYecKUX U PU3NKO-MEXAHUUYECKHUX CBOUCTB MATEPHAIOB, TEXHUKHU IIPOBEICHHS SKCIIEPUMEHTOB H

cTatucTHUecko 06paboTKu sKcriepuMeHTanbHbIX AaHHbBIX (11K-4).




1. CTPYKTYPA U COAEPKAHUE JNCOUIIJIUHBI (MOAYJISA)

4.1. Pazaesibl AUCHHUILIMHBI M BHABI 3aHATHIA

O6iuas TpyAoEMKOCTh TUCLUITIMHBI COCTABJISAET 3 3a4E€THBIX eAMHMLbI, 108 Yacos.

Tabmuua 2. Pasnennl AUCHUTUIMHLI U BUIBI 3aHATUH

Busl yucOHOH paboTs!, BKITIOMas
CaMOCTOATE/IbHYIO PaboOTy CTYICHTOB 1
TPYAOEMKOCTb (B Hacax)
= O6beM
£ z yucOHo# | Dopmbl TCKyLUCTO
8 y = paboThl KOHTPOJ151
5 = 2 g c YCIIEBAEMOCTH
Ne | Pazgen % g = 8 E NPUMCHCH (no nedenim
n/ | mueumnn | € S o 8 g = HeM cemecmpa).
=N i
o VIHbI 3 = =) 2 ‘E ;[:; O |lox MHTCPAKT dopma )
¢ = ¥ g ¥ O | ¥ | uBHbX POMCIKY TOMHOH
= = 2 g 2 METO0B arTecTalunH (R0
E & 3 (B wacax / cemecmpan)
s | g 3 %)
= |5 S
=
3
4
1 | Pasmen 1| 8 1-2 2 - - - 3 - - -
2 | Paspen2 | 8 3-4 2 - 4 - 3 - - -
3 |Pasen3| 8 | 56 | 2 | - | 2 | - | 3| - | as0 | Feimmonomn
4 | Pasmen4 | 8 7-8 2 - - - 3 - - -
5 | Pazmen5 | 8 | 9-10 2 - 4 - 3 - - -
6 |Pasmen6| 8 | 11-12 | 2 | - | - | - | 3 | - | 2100 Pe”m“;’ KonTpety
7 | Pazpen7 | 8 | 13-14 2 - - - 4 - 2/100 -
8 | Paznen8 | 8 | 15-16 2 - - - 10 - 2/100 -
9 | Pasnen9 | 8 | 17-18 | 4 - | - | 0] - | 2/100 PC”T““J\‘};‘“%““’O“"
Bcero 8 1-18 20 - 10 - 42 - 10/33,3 JIK3amMeH

4.2, Copepxanue pa3aejoB AMCUHMIIIHHDI

Pasaen 1. O0man xapakTePpUCTHKA MATEPHAIOB € 0COOBIMH (PU3HUYECKHMMH CBOHCTBAMM

Tema 1.1.O0mue cBeneHus 0 marepuasiax ¢ 0COObIMH CBOMCTBaMU.

Tema 1.2. Knaccudukauus Matepuaios ¢ 0COObIMH CBOIICTBAMHU NP NPUMEHEHUIO.

Pa3nen 2. IlpoBoaunkoBbie MaTEepHAJIbI

Tema 2.1. CBOMCTBa NPOBOHUKOBBIX MATEPHUAJIOB.

Tema 2.2. Marepuaibl BLICOKOH IPOBOAHMOCTH.
Tema 2.3. Hemeramnuueckue NpOBOIHUKH.

Tema 2.4. MaTepuanbl Ay 31eKTPUYECKUX KOHTAKTOB.




Tema 2.5. Marepuansl BBICOKOTO YAEIBHOIO COIPOTUBIICHHUS.
Tema 2.6. CBepXIIPOBOJISIINE MATEPUATIBL.

Paznen 3. Indnekrpuku

Tema 3.1. OcHOBHBIE CBOMCTBA AUIIEKTPHKOB.

Tema 3.2. 'azo00pa3Hble TUBIEKTPHUKH.

Tema 3.3. Xuaxue IUIIEKTPUKH.

Tema 3.4. Heopranuuyeckue TBEpABIE TUIIIEKTPUKH.

Tema 3.5. Opranungeckue TBEpABIE AUNIEKTPUKU HA OCHOBE MOJIMMEPOB

Pasaen 4. [losrynpoBogHHKOBBIE MAaTEPHAJIBI

Tema 4.1. CoOGCcTBEHHASI MPOBOJUMOCTE IOTYIIPOBOTHUKOB.
Tema 4.2. [IpuMecHas IpOBOAMMOCTD IIOIYIIPOBOJIHHUKOB.
Tema 4.3. ®oTonpOBOANMOCTE OIYIIPOBOIHUKOB.

Tema 4.4. DnemMeHTapHbIE MOTYITPOBOIHHUKY.

Tema 4.5. [TonynpoBOAHUKOBBIE XUMUUYECKHAE COEUHEHMUS.

Pazgen 5. Maruutnbie MaTepHabl

Tema 5.1. Knaccudukaiys MaTepralioB 10 MAarHUTHBIM CBOMCTBaM.

Tema 5.2. Ilpupona ¢peppomarsetusma.

Tema 5.3. OcoGeHHOCTH QeppOMArHUTHBIX MATEPUAJIOB.

Tema 5.4. TIporieccsl HaMarHMUMBaHUS 1 IEpeMarHHUuBanust GeppOMarHeTHKOB.
Tema 5.6. MarHUTHBIE TOTEPH.

Tema 5.7. Knaccudukaius MarHuTHBIX MaTepHAIOBEACHNS

Tema 5.8. MarHuTOMSsITKHE MaTECpPUAIIBL.

Tema 5.9. MarHuTOTBEpABIE MaTEPUAIIBL.

Paznen 6. CniiaBbl ¢ 0¢00BIMY TeNJIOBBIMHU H YIIPYTHMH CBOIiCTBAMU

Tema 6.1. I[Ipenu3nOHHEIE CILTABEI ¢ 0COOBIMH CBOHCTBAMH TEIJIOBOIO PACHIMPEHUS.

Tema 6.2. CrimaBbl ¢ 0COOBIMH YIIPYTUMHU CBOMCTBaMHU.

Paszmen 7. MeraJunbl ¢ namMaTbio ¢opMbl

Tema 7.1. OcHoBHBIE 3¢ eKThI MoBeneHus MaTepualon ¢ DI1D.
Tema 7.2. OcHOBHBIE THIOBBIE criIaBel ¢ D11D.

Tema 7.3. [Ipumenenue matepuanos ¢ 1D B TexHuke.

Pasgen 8. Pagnanuonno-croiikiue MaTepuasibl
Tema 8.1. PaguanuonHas IIOBPEkK/IaeMOCTh KOHCTPYKITMOHHBIX MaTepHAIOB
Tema 8.2. CocTaB U CBOMCTBa peakTOPHBIX MaTepHalioB

Pa3znen 9. AMopdHbIle MeTa/NINYECKHE CILIABBI

Tema 9.1. OcoGennoctu oOpa3oBanyst aMOP(PHOHN CTPYKTYpEHI.
Tema 9.2. Metonn! noiay4eHus aMmOp(HBIX CIUIABOB

Tema 9.3. CpoiicTBa U IpEMEHEHHE aMOP(HBIX CILIABOB.

,mA,
B -4




4.3. JlekiiuoHHBII Kypc

OO6beM JIEKIMOHHOM HArPY3KH COCTABIET 66,6 % 0T 001ero o6semMa ayuTOpHON HArpy3KH.

Ta6muma 3. PactipenencHue JIEKIIHOHHON HAarpy3KH 10 popMam MpoBEICHUS

OO6BEM Harpy3ku

(B yacax)
Ne Paznen nucruniauss! ) T— i HeKuHH B -
/I TPaJMIMOHHON | HHTCPAKTUBOM
bopme ‘ bopme

1 | OOmas xapakTepucTHKa MaTepUajIoB ¢ 0COOBIMH 1 ‘ 1 ‘
- (bI/ISI/VliquKI/IMI/I CBOMCTBAMH ] L L WA
2 | [IpoBOIHMKOBBIE MaTEpHAIIbI | 1 1 ’

3 | JIMdJIEeKTpUKH i 1

4 IomynpOBOJHHUKOBBIE MAaTEPHAIILI 1 1

S | MarHuTHbIE MaTepHaIbl 2 2

6 | CmiaBbl ¢ 0COOBIMH TEIUIOBBIMH M YIPYTHMH CBOMCTBAMHU 1 | 1

7 | MeTta/uibl ¢ MaMSTHIO GOPMBI 1 | 1

8  PammanuoHHO-CTOMKHE MarepHabl 1 1
9 | Amop(¢HbIe METAJUIMYECKHE CILIABBI 1 1 7

| UTOTO 10 \ 10
; Bcero nexgqonﬂoﬁ HArpy3KH L 20 |

4.5. JIabopaTopHBbIil NPAKTHKYM

JlaGopaTropHbIi MPAKTUKYM sBIseTCS (POPMON TI'pYNIIOBON ayAMTOPHOH paboThl B HEOOJBIIHX

rpynmax Juis OCBOCHHUS IPAaKTHUYECKMX HABBIKOB C LENbI0 (OPMHPOBAHUS NPOdecCHOHATBHBIX

KOMITETCHIINH, HEOOXOMUMBIX Ul OCBOEHMsI OCHOBHOHM oOpa3oBarensHoi nporpammel (ITK-4, TTK-6,

TK-11).




Tabnuia 5. Tlepedens paboT 1abopaToOpHOTO IPAKTHKYMA

Ne Homep TpymoeMKoCTb,
azena Temb1 naboparopHbIX paboT
n/m | PaA Jac
JICTIHTIIINHBI
1 Paznen 2 AHau3 CTPYKTYPBI, CBOMCTB U CIYXeOHBIX 2
XapaKTePUCTUK MaTepUajOB BBICOKOH IIPOBOAMMOCTH.
2 Paznen 3 Amnanus CTPYKTYpHI, CBOWCTB U CITyKeOHBIX 2
XapaKTEepUCTUK MarepuajioB C BBICOKMM  YyAEIbHBIM
COTIPOTHBJICHUEM.
3 Paznen 5 MarHuToMArkue Marepualbl 2
4 Paznen 5 MaruutoTBEpBle MaTepUAIbI 2
5 Paznesn 2 Marepuaibl — 3JeMeHTapHbIE IPOBOTHUKHU 2
Bcero s1aboparopHbix pabor 10

4.5. CamocTrosiTeqbHas padora

CamocrosTenpHast padoTa CTYAEHTOB ABJSIETCS B)KHEHIIMM KOMIOHEHTOM 00pa30oBaTe/IbHOTO
mporiecca, pasBHBAIOIIMM — HX  CHOCOOHOCTH K  €aMOOOY4EHHIO U TOBBINIEHUIO  CBOETO
1poheCCHOHABFHOTO YPOBHS, cliocoOCcTByOMMM npuodperenuto komnerenunu [1K-4, TTK-6, TIK-11.

Llens camMoCTOATENTEHONH PabOThl — CAMOCTOATENBHO NPUOOPETATh HOBBIE 3HAHUS, HCITOJIB3YS
COBpeMeHHbIe 00pa3oBaTeNlbHbIe TEXHOJIOIUH, 00001maTh, 0QOPMIIATh, PEACTABISTH U JIOKIAIbIBATE
pe3yNbTaThl BBIOIHEHHON paboThl, a Takke KPUTUYECKH aHaJIM3UpOBATh IIOJNyYCHHBIE 3HAHUS U
apryMEeHTHPOBAHO OTCTANBATh CBOU IIPEIIIOKECHHUS.

CamocTrosiTenbHas paboTa HarpaBiieHa Ha 3aKperieHHe U yIryOlieHHe OCBOEHHS y4eGHOTO
Marepuaja, OHa BKJIIOYaeT B ce0s cieAyroInue BHUIBI pabOTHI CTYACHTOB: paboTa C JEKLHOHHBIM
MaTepuasioM, OIlepekarolasl caMOCTOsATeNbHas paboTa, MOATOTOBKA K JabOpaTopHBIM padoTaM,
HOATOTOBKA K 3K3aMEHY

Onepexarommasi caMOCTOsITeNIbHas padoTa 3aKIIIOUaeTCs B U3YHYEHUH OTEIBHBIX TeM Kypca 1o
33JIaHHIO MIPEIo/1aBaTeN. |

He cmoTps Ha TO, 4TO y4eOHBIM IUIAHOM HE HPEIyCMOTPEHO HamnucaHue pedeparos, ¢ LENBIO
AKTUBH3AIMH CAMOCTOATEIHLHON paboTh! CTYIEHTOB Mpero/iaBaTellb MpeaIaraeT CTy/ICHTY BBITOIHUTE

pebeparuBhyro paboTy. [Ipr 3TOM cTy1eHTOM MOXKET OBITh IIPEATIOKEHA U CBOSI TEMATHKA.




5. OBPA3OBATEJIbHBIE TEXHOJIOI'NA

Bonbinas 4acTh JICKIIMOHHOTO Marephasia IPeJOCTaBisIeTcs CTYyOEHTaM IIepesl HadajioM
3aHATHH B 2JeKTpoHHOM BHAe. llpenmonaraercs, YTo B 93TOM CIy4ae CTYIEHTHl MOTYT
IpEBAPUTENHFHO 03HAKOMHUTBCS ¢ TEMOH U COflepKaHKeM NIPEACTOSIEN eKuun. B ayauTopun, nMes
nepel IIa3aMH TEKCT JICKIMH Ha KOMIIBIOTEPE, INIaHIIETE, HOYTOyKe MId B OyMaKHOM BHJE, -
CTYIEHTH OCBOOOXKIAIOTCA OT TPYHOEMKOH pabOTBI B ayIUTOPHM IO KOHCIIEKTHPOBAHHIO M
MOJHOCTBIO COCPENOTAYMBAIOTCS Ha CYyTH Marepuala, a Ipernojasarellb - OT JUKTOBaHUS, H MOXET
Gospllle BHUMAHHUS YAETUTH PA3bCHEHHIO YMTAEMOro pasnena. BaxHoe 3HadeHMe HMeEeT TO
00CTOSITENLCTBO, UTO «ITPOU3BOIUTECIBHOCTEY yUeOHOrO Ipolecca IpU 3TOM Bo3pacrtaeT B 1,5 — 2
paza. Kpome Toro, HCIoNb30BaHUE NAHHOH TEXHOJOTHH ITO3BOIISET, IPH HEOOXOMHMMOCTH, HACBITHTh
MaTepuay JIEKIIWHd OONBIIAM KOJNMYECTBOM WITIOCTPAllMOHHOTO MaTepuajia ¥ PasHyYHBIX
CIPaBOYHBIX JAHHEIX.

3HauuTelbHAS 4acTh neKuHOHHord Mmarepuana odopmiieHa B BHJAE Mpe3CHTAIlMH C
HCIIONIF30BaHUEM CTaHIApTHON mporpamMbl B PowerPoint. Jliist neMoHCTpanum KaHHOTO HATJISIHO-
HLTIOCTPUPOBAHHOIO MaTepHana JEeKLIHH HCIOJb3yeTCs COOTBETCTBYIOLIAs ammaparypa (HOyTOyK,
TIPOEKTOD). ‘

ITpu mposeneHuH 1abOPaTOPHBIX PabOT MPELyCMOTPEHO MIMPOKOE KCIOJBb30BaHHE B Y4eOHOM
HPOIleCCe aKTUBHBIX M WHTEPAKTUBHBIX (OPM HPOBEIECHUS 3aHATUH B COYETAHUM C BHEAYIHUTOPHOMN
paboroit ¢ menpio (GopMHPOBaHHMA M Pa3BUTUS IPO(ECCHOHAIBHBIX HAaBBIKOB OOYYarOIIHUXCs.
ITpeaycMoTpero 10 4acoB JISKIIMOHHBIX 3aHSATHH B MHTEpPaKTHBHOHU dopme, uTto cocTaBiaseT 33,3 %
OT 00II[ero YUCa ayTUTOPHBIX 3aHATHIH.

B pamkax y4eOHOTO Kypca 3alIaHUPOBaH pa3dop KOHKPETHBIX CHTyallMid ¢ IENbio
bopMupoBaHuS U pPa3BUTHS 00MENpo(ecCHOHANBHBIX U TNPOGMECCHOHATIBHBIX KOMIICTSHIHH Y
obyuaromuxcs (11K-4; [1K-6, IIK-11).

CamocrositenibHas paboTa CTYIEHTOB BKJIIOYAaeT MOJTOTOBKY pedepaTtoB W JIOKIAJOB IO
u3yyaeMoMy marepuany. O6cyXIeHHe CTYAEHUECKUX MOKJIAJOB MPOXOJUT B IHAIOTOBOM PEXKHME.
Takas HWHTEpAKTHBHAs TEXHOJOTHS pa3BHBACT Yy CTYAEHTOB CIIOCOOHOCTD aHANU3UPOBATH M
CHHTE3MPOBATh M3ydaeMBblil MaTepuas, ohOpMIISTh, NPEACTABIATh U JOKIAIBIBATL €0 ayIuTOPHH,

YMCHHEC BECTH JUCKYCCHIO, apTyMCHTHPOBAHO OTCTaBATh CBOIO TOYKY 3PCHHUA.




6. OUEHOYHBIE CPEJACTBA JUIS TEKYIHEI'O KOHTPOJISL

YCHEBAEMOCTH, TIPOMEXYTOUYHON ATTECTAIIUA
1O UTOT'AM OCBOEHMHSA JTUCHUITVINHBI U YYEBHO-METO/IMYECKOE
OBECIIEYEHUME
CAMOCTOSATEJIBHOI PABOTHI CTYAEHTOB

TGKYLLII/Iﬁ KOHTPOJIb IPOBOAUTCA Ha NPAKTHUCCKUX 3aHATUAX C IICIIBIO ONMPEIICTICHUA Ka4CCTBa

YCBOCHMA JICKIHOHHOTO MaTcpyaia ¥ 9aCTH JUCHUIIINHBL, HpeHHa?)Ha‘ICHHOﬁ JJI CaMOCTOATCIIBHOTO

U3YUYECHHUSL.
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HpOMC)KYTO‘{HaSI arrecragysd 110 JUCHUIIIMHE — SK3dMCH.

Bonpoce! s pedruar-kourpoas Nel

Kiraccuduxanus MmarepuaioB ¢ 0cOOBIMU CBOHCTBaMH 110 MPUMECHEHHIO.

CpoiicTBa MPOBOJTHUKOBBIX MaTepUAOB.

Ouzuyeckas NpupoJa MEKTPOIIPOBOIHOCTH METAIIIOB.

3aBHCHUMOCTH YIEIBHOTO CONIPOTHBIICHUS METAJNIOB M CIUIABOB OT TEMIICPATYPHL.
Brusinue npumeceil u 1e(peKTOB CTPYKTYpHI Ha yAEIbHOE CONPOTURIICHUE METAJIIOB.
DNeKTPOCONPOTUBIEHNE TOHKAX METAUIMYECKHUX TNEHOK.
Marepuaiibl BEICOKOH MPOBOAUMOCTH.

[IpoBomHMKOBAS MEb U €€ CIITIaBbI.

IIpoBOIHUKOBBIN aTFOMUHUH.

bnaroponHsie MeTaLIbL

Tyromnasxue MeTaJuIbL.

Hemeramnmuyeckue IPOBOJHHUKH.

Marepunais! Ha OCHOBE rpadura.

KonTtakTomnel.

Marepuaibl Ui HEIOABMKHBIX NIEKTPUUIECKUX KOHTAKTOB.
Marepuans! JUid pa3pbIBHBIX NIEKTPUUECKUX KOHTAKTOB.
Matepuaisl Jist CKOJIB3SIIUX SIEKTPUIECKUX KOHTAKTOB.
MartepHassl BEICOKOTO YAEJIBHOTO COIIPOTHUBIICHHS.
CrutaBel U1 pe3UCTOPOB U TEXHUYECKUX COIIPOTUBIICHUI.
Marepuaiibl 1UIst HarpeBaTENIbHBIX JIEMEHTOB.

CnnaBs! Ui TEpMOnap.

CaepxmpoBozsiye MaTepHabl.

OCHOBHBIE CBOMCTBA JH3JIEKTPHKOB.

['a3000pa3ubie TUIEKTPUKH.




25.
26.
27.
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Kunkue TUINEKTPUKH.
Heopranuueckne TBEPABIE TUAIEKTPHKH.

OpFaHHqGCKHC TBépIIBIC JUIJICKTPHUKH Ha OCHOBC ITOJIUMEPOB.

Bonpocel 1St peMTHHI-KOHTpoJga No2

CobcTBeHHAs! TPOBOAUMOCTD TIOJIYTIPOBOHUKOB.
[IpumecHas MPOBOJUMOCTE MOJNYTIPOBOJHUKOB.
VnenbHast IPOBOAMMOCTE IIPOBOIHUKOB.
DOTONPOBOAUMOCTE MOTYIIPOBOJAHUKOB.

JlroMyuHE ClIEHIIAS ‘

DeMeHTapHble TOJYIIPOBOAHUKY: repMaHui, KpeMHUH.
[IpuMeHeHne TOIYIIPOBOAHUKOB FepMaHUs U KPEMHHSL.
[TonynpoBONHUKOBBEIE XUMHYECKUE COEITUHEHMUSL.
Knaccudukanus MarepranoB 10 MarHUTHBIM CBOHCTBAM.
[Mpupona ¢peppomMaraeTuzMa.

OcobeHHocTH (peppOMArHUTHEIX MaTepPHANIOB.
[Tpoueccsl HaMarHUYMBAHUSL U IIe€peMarHiIuBaHus peppoMarHeTHKOB,

MaruuTHbIe IIOTEpPH.

Bonpochl 11 peHTHHT-KOATPOJIST No3

Krnaccuduxaiiyss MAarHUTHRIX MaTepUaIOBEICHHS
Marnutomsrkue Marepuansl. OCHOBHBIE XapaKTEPUCTHKH.
Hu3kouacTOTHBIE MAarHUTOMSATKHE MaTepPUaIbL.
BricoxouacTOTHBIE MAHUTOMSITKHE MaTCPHAIEL.

MaruuTHble MaTepuasl CIIeUaTFHOTO Ha3HAYCHUS.
MarautoTBEpIpIe MaTeprabl.

IIpenu3HOHHBIE CILIABBI C 0COOBIME CBOMCTBAaMHU TEILIOBOTO PACIIHPEHUS.
CmiaBbl ¢ 0cOOBIMU YIIPYTUMH CBOUCTBAMH.

OcHogHble 2 (heKTh MoBeneHHs MaTepraioB ¢ 1D,

OcHOBHBIC TUIIOBBIE cIIIABEI ¢ D[]0,

IIpumenenue marepuanos ¢ D1 B TexHuke.

PaguanyionHast oBpex/1aeMOCTh KOHCTPYKIIMOHHBIX MAaTepHAJIOB
CocTtaB 1 cBOICTBA pEaKTOPHBIX MarepyuaoB

Ocobenroctu o6pa3oBaHust aMOPGHOM CTPYKTYpPHI.

Mertozp! nmosyueHus: aMOp(QHEIX CILIABOB.
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CpolicTBa ¥ IpUMEHEHHE aMOP(HBIX CIIJIABOB.

Bonpoce! k 3k3amMeHy
Krnaccudukammst MaTepraioB ¢ 0COOBIMU CBOMCTBaMH I10 IPHMEHEHHUIO.
CaoiicTBa MPOBOJHIUKOBBIX MaTEpHAJIOB.
Marepuabl BEICOKOH ITPOBOAUMOCTH.
Hemerannmuueckue IPOBOIHUKH.
Marepuaiibl JUIst SIEKTPUYECKUX KOHTAKTOB.
Marepuaiibl BEICOKOTO YAEIbHOIO COIIPOTUBIICHHS.
CBepXIpoBOSIINE MaTepHAIBL.
OCHOBHBIE CBOHCTBA AUIIEKTPUKOB.
["'a3000pa3Hbie AUAIEKTPUKH.
Kunkue TU3JIEKTPUKH.
Heopraauyeckue TBEpbIE AUINEKTPUKH.
Opranunyeckue TBEPAbIC TUNIEKTPUKH HA OCHOBE I1OJUMEPOB
CoOcTBeHHas! IPOBOAUMOCTH IOJIYIIPOBOIHUKOB.
[TpumecHast IPOBOJUMOCTD IIOJIYIIPOBOJHUKOB.
DOTONPOBOAUMOCTH IOIYIIPOBOJAHUKOB.
OneMeHTapHbIE MOJIyIIPOBOIHUKH.
[TonynpoBOIHUKOBBIE XUMUYECKUE COCTUHEHHSL.
Kraccudukanust MaTepraioB 10 MarHUTHBIM CBOMCTBaM.
[Ipupona peppomarseTusma.
OcoOerHOCTH (PeppOMAarHUTHBIX MaTepHUaoB.
[Ipornecchl HAaMarHUYMBAHUS U [IepeMarHUuMBaHus (eppOMarHeTHKOB.
MarauTHbI€ IOTEPH.
Knaccupukamnus MarHUTHBIX MaTepHaIoBeICHUS
MarHuToOMArKue MaTepuabl.

MarHuToTBEP/IBIE MaTEPUAIIBL.

HpeIII/IBI/IOHHBIe CIIJIABBI ¢ OCOOBIMH CBOMCTBAMH TEILJIOBOTO paclInpeHus.

CriaBbl ¢ 0COOBIMH YIIPYTUMHU CBOHCTBaMHU.

OcHoBHBIE 3G (deKTH ToBeaeHUs MaTepuanos ¢ DI 1O.

OcHOBHBIE TUIIOBBIE cIiaBel ¢ DI1D.

[Tpumenenue marepuanos ¢ OI1D B TexHuUKe.

PaguanunonHas moBpexk/1aeMOCTh KOHCTPYKIIMOHHBIX MaTEPUATIOB

CocTaB U CBOIMCTBA PEaKTOPHBIX MaTepraioB
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OcobGenrocTH 00pa3oBaHus aMOp(GHOM CTPYKTYPHL

Mertozp! moryueHus aMOpGHBIX CIIABOB.

CsoiicTBa ¥ IpUMEHEHHUE aMOP(HBIX CIUIABOB.
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TemaTnka HHINBHAYAJIbHBIX 3aJaHUI1 HA CAMOCTOATETbHY IO
pedepaTHBHYI0 padoTy CTYIeHTOB

®duznueckas MpUPOJa MEKTPOIPOBOIHOCTH METAJIIOB.
Bnusuune temneparypsl, npuMeceil 1 A€(HEKTOB CTPYKTYPHI Ha YACIBHOE COMPOTUBIICHHE
METAJIIOB.
Marepuaspl BEICOKOH TPOBOIUMOCTH.
Hemerannuyeckue poBoAHUKH. Matepuansl Ha ocHoOBe rpadura. KonTakromust.
Marepuansl 17151 HENOABHIKHBIX, PA3PBIBHBIX U CKOJIB3SIIHMX ECKTPUIECKHX KOHTAKTOB.
Marepuais! BEICOKOIO YAEIbHOIO COMPOTURICHUSL.
Marepuarsl A7 HarpeBaTebHBIX 3JIEMEHTOB JIEKTPONPUGOPOB U ITeUeH.
CrnaBsl U1t TEpMOMap.
CBepXIpoBoAsIIIIHE MaTepHAIbIL.
OCHOBHBIE CBOICTBA IUINEKTPHKOB.
I'a3000pa3HEle, XKUAKUE K HEOPTAaHUYECKUE TBEPIBIC IUANIEKTPUKH.
Opranuyeckue TBEPAbIE AUIIEKTPUKU HA OCHOBE MTOJIMMEPOB.
ITpoBOAMMOCTE NMOTYNIPOBOAHUKOB: COOCTBEHHAs, TPUMECHAS, VIEIbHAS.
@oTOIPOBOAUMOCTE MOTYIPOBOJHUKOB, JIFOMUHECIIEHITHS
OneMEHTapHbIe TOJNYIPOBOAHUKH: TrepMaHui, kpeMmHuH. IIpumeHeHwe repmanus u
KpEMHUS.
[TonynpoBOIHHUKOBBIE XUMHUCCKUE COCTUHEHHUSI.
[pupona deppomarnetusma. OcoOeHHOCTH (eppOMarHUTHBIX MarepuaioB. [Ipoueccs
HaMarHMYMBaHUS U TIepEMarHuIMBaHus peppoMarHeTHKOB,

MarauToMarkue MaTCpHaJIbL. OcHOBHEIE XapakTCPpUCTHKH.

. MarauTHBIe MaTepyUabl CIIEHUAIBHOTO HAa3HAUEHUSL.
20.
21.

MarHuTOTBEpABIE MaTEpPHATBL

IIpern3HOHHbIC CILTABBI ¢ OCOOBIMH CBOMCTBAMH TCIIOBOTO paciuupeusi. CriaBsl ¢
0COOBIMH yNIPYTMMH CBOHCTBAMH.

OcHoBHble 2(@dekTsl MNOBeACHHS MaTepuanoB ¢ 3pdexroM mamstu dopmer (DI1D).
Ocuosasle crnasbl ¢ DIID. [Ipumenenue marepuanos ¢ JI1D B TexHuke.

CoctaB M cBOWCTBa pEaKTOPHBIX MaTepuasioB. PaJualMoHHAas MOBPEKIAEMOCTD

KOHCTPYKIIMOHHBIX MaT€pruajioB




24. Ocobennoctu 0Opa3oBaHusi aMOp(dHON CTPYyKTypbl. MeToabl TONyYeHUs: aMOPQHBIX
crutaBoB. CBoiiCTBa M IPUMEHEHNE aMOP(HBIX CILIABOB.
CrymeHTbl rOTOBAT pedeparsl, JeNa0T MPE3eHTALUH 1 JOKJIAbIBAIOT HA ayAUTOPHBIX 3aHSITUSIX.

Jly4iue LHOKJIabl MPEACTABIISIOTCS] HAa By30BCKOW CTyAeHYEeCKOH KoHpepeHuu.

7. YYUEBHO-METOAUYECKOE 1 THO®OPMALIMOHHOE
OBECHEYEHUE JUCHHUITVIMHBI

Ocuosnas nureparypa:

1. Teromaccoodmen: Yuebuoe nocobue/Kynunos A. A. - M.: HULl MH®PA-M, 2015. - 375 ¢
http://znanium.com/catalog. php?bookinfo=463148.

2, Teruorexnuka: Yuebuoe nocobue / B.A. Kyaunos, 2. M. Kaprawos, E.B. Credaniok. - M.:
KYPC: HULL UH®PA-M, 2015. - 424 c. http://znanium.com/catalog. php?bookinfo=486472.

3. TernorexHUYeCKHE pacyeThl TEIIOBBIX YCTAHOBOK [ONEKTPOHHBIN pecypc)|. MeToauHeckue

yKasaHusi/ — DIEeKTpOH. TeKcToBbIe NaHHble — Camapa: Camapckuil roCcyiapCTBeHHbI apXUTEKTYPHO-
CTPOUTEIBHBIH  YHUBEPCHUTET, IbC ACB, 2013 — 82 G Pexxum JOCTyNa:
http://www.iprbookshop.ru/22629.— 3bC «IPRbooks», no napoto.

4. Bacunwes B.H. Texnonorus cyuiku. OCHOBBI TEIUIO- B MacconepeHoca [DaexkTponHblil pecype]:
yuaeOnuk ans By3os/ Bacunwes B.H., Kynakoss B.E., ®ponos C.B.— DnexTpoH. TEKCTOBBIC AaHHBIE. —
CIl6.: THUOPH, 2013.— 224 c— Pexmm pocryna: http://www.iprbookshop.ru/20188.— DbC
«IPRbooksy, 1o raposmo

3. [Neun nuTeitHBIX HEXOB [DNEKTPOHHBII pecypc]: yueOHoe nocobue mis By3os/ Massipos A UM.—
ONeKTpPOH. TEKCTOBble mnaHHble.— M.: Mamunocrpoenune, 2014.— 256 c.— Pexum npocryna:

http://www.iprbookshop.ru/47634.— 3bC «IPRbooks», o naposto. I'pud YMO.

JlonoJiHUTeILHAS JIUTEpaTypa:

1. Huxur A M. DneKkTpoTenoBble pacdeTbl YCTAHOBOK NIEKTPOHArPEBa HA OCHOBE YHHBEPCAIBHBIX
KaCKaJHBIX CXeM 3aMelieHusi [DnekTpoHHBIH pecypc|: monorpadus/ Muxun AWM., Anudepos AU,
Bnank A B.— DOnexrpoH. Tekcrosble paHHbie.— Hoocubupck: Hosocubupckuii rocynapcrseHHbii
texuuueckuii yuusepcuretr, 2013.— 202 c¢.— Pexum pocryna: http://www.iprbookshop.ru/45204 —
9BC «IPRbooks», no napomo.

e Kynuuwos W.B. Teoperuueckue ocuoBbl temorexnuku. Yacre 1. Maremaruueckoe
MOZEIUPOBAHUE TIPOLECCOB TEIJIOMPOBOAHOCTA B MHOTOCHOMHBIX OrPaKIAIOIMX KOHCTPYKUIIX
[Dnexrponnbiii pecype]: yuedbunoe nocodue/ Kynunos U.B., Crepantok E.B.— DaexTpoH. TeKCTOBbIS

nansble.— Camapa: Camapckuil roCyaapCTBEHHBIN apXUTEKTYPHO-CTPOUTEbHbIN yHuBepcuTeT, IbC




ACB, 2013.— 422 c.— Pexum goctyna: http://www.iprbookshop.ru/22627.— 3BC «IPRbooks», 1o

1apOJIIO
3. bernspor A.D. OCHOBBI NPOEKTHPOBAHMA TEIUIOBBIX YCTAHOBOK [DIEKTPOHHBIH pecypcl:
yuebnoe rmocobue/ bemsipoB A.D.— DJEKTPOH. TEKCTOBbIE JaHHBIe.— M.: MOCKOBCKHIA

rOCYIapCTBEHHBINH cTpouTenbHbll ynusepcuteT, Al Ilm Dp Menua, ObC ACB, 2015.— 207 ¢.—
Pesxxum noctyna: http://www.iprbookshop.ru/40576.— 9BC «IPRbooks», no maposo.

4. TutkoB B.B. ®@usuueckue OCHOBBI pacdeTa TCIUIOBBIX ITPOLIECCOB B AJIEKTPOIHEPIETHUECKOM
obopynoBannn [DJEeKTpOHHBIH pecypc|: ydeOHoe nocodue/ TutkoB B.B.— DiekTpoH. TeKCTOBLIE
nanuble.— CII6.: Cankr-IlerepOyprexuil nonutexuunueckuit yausepcuter Ilerpa Benwukoro, 2011.—
173 ¢.— Pesxum nocryna: http://www.iprbookshop.ru/43982.— 3BC «IPRbooks», o mapornto.

5. Qerncos M.H. HM3Mepenne Temmeparypsl 110 TEIUIOBOMY H3IY4YEHHIO Tejia [DIEKTPOHHBIN
pecypc]: MeTomuueckue ykaszaHus K naboparopHoit pabore K-61 nmo xypcy obureit ¢pusukn/ detrcosn
N.H— OnexTpoH. TekcToBble JaHHble.— M.: MOCKOBCKMI TOCYIapCTBEHHBIM TeXHHYECKUH
YHUBEPCHUTET HMCHHA H.D. baymana, 2012.— 28 c— Pexnm Jocryna:
http://www.iprbookshop.ru/31406.— DBC «IPRbooks», mo naposmto.

6. Kopotuenko A.IO. Onpenencuue kodpdHLIUEHTa TEMIOBOM aKKyMynsiuud (OPMOBOYHEIX H
CTEPXKHEBEIX CMeCeH [DNeKTPOHHBIM pecypc]: METONMYECKHE YKA3aHUs K BBIIOIHEHHIO TabopaTopHOM
pabotel mo Kkypcy «Teopus ¢opmupoBanus oriuBok»/ Koporuenko A.1O., Bepbunkuit B.M.—
ONeKTpOH. TEKCTOBBIE HaHHBIE.— M.: MOCKOBCKHH TrOCYIapCTBEHHBIH TEXHHYESCKUM YHHBEPCUTET
nvenn H.O. baymana, 2010.— 15 c¢.— Pexum pocryna: http://www.iprbookshop.ru/31484.— DBC

«IPRbooks», no mapoito.

HpOFpaMMHOC U KOMMYHUKAITHOHHOC obecrneueHue:

Onepanmonnas cucrema Windows, cTanjjapTHeie OQHUCHBIE TPOTPaMMEL

B) NIepHOJANYCCKUE U3IaHUS

1. Kypnan «JIutekimux Poccun».

2. Xypnai «JIntelinoe TpOU3BOACTBOY.

3. Kypuan MzBectust AkajieMun HayK « MeTamab.

4. Kypunan Uzsectus By30B «L{BeTHas meTamnypru».

IIpoepammHoe U KOMMYHUKAyuoHHoe obecneyeHue

http://www.de.vlsu.ru:81/umk - Kadezpa «J/IuTeliHble porieccsl ¥ KOHCTPYKLIMOHHbIE

Marepuasbl» — (BXOA AJIA 3aPerUCTPHUPOBAHHBIX TOIb30BaTe/Iel).

Onepanuonnas cucrema Windows, cTaHIapTHBIE OQHUCHBIE IPOrPaMMBIL.



8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI

Jlns  peanuzammu  00pa3oBaTeNbHOTO  Ipouecca 10  JUCHUILIMHE — HCHOJIB3YIOTCS
MyJIETHMEIAMHBIE JICKIIMOHHbBIE —ayIUTOPHU kadenpel «TexHomoruu (yHKIMOHAIBHBIX U
KOHCTPYKIHOHHBIX ~MarepuayioBy. JICKIMOHHBIE 3aHATHA IPOBOIATCA C  HUCIOJIb30BAHUEM
MyJABTHMEIUMHBIX JIEKIIMH U KOMIUIEKTOB ciaifoB. IIpakthueckue u maboparopHble pabOTHI
HPOBOISITCS B  CIEIHMAIU3UPOBAHHBIX AyJUTOPUAX KaQenpel, OCHAIUEHHBIX COBPEMEHHBIMH
nprOOpaMy U HaydIHO-HCCIIE0BATEIbCKUM 000PYI0BAHHEM.

Kadenpa pacrmonaraeT KOMIIBIOTEPHBIM KJIACCOM C  COBPEMEHHBIM  IIPOrPaMMHBIM
obecrieueHreM, JIOKAIBHON BBIMHCIUTENBHOM ceThl0 M JocTynoM B MHTepHeT mius paboThl €
VHTepHeT-pecypcoM 110 U3ydyaeMoi TUCLUIUIMHE.

Hayuno-texanueckass Oubinuoreka Bul'Y pacnonaraer oOmupHbIM  (QOHIOM HaydHO-

TEXHUYECKOH JTUTEPATyPBHI.

Pabouast mporpaMma AUCLHUIIIMHBL COCTaBIEHA B COOTBETCTBUHM ¢ TpeboBanusmMu GI'OC BO mo

HanpaBieHuio  22.03.01 «MarepuanoBeeHIe U TEXHOJIOTHH MaTepaion

Pabouyto mporpamMmy COCTaBUII noueHt apmma B.H.

(®UO, noamnuce)
Penienzent
I'maBuenii Texuonor OO0 «KJIMO» E.B.Cepena
(mecTo paboThl, nomxHOCTH, DU, moanuce)
[Iporpamma paccMoTpeHa U of00peHa Ha 3acefianu Kapenper ) T® u KM
IIpotokon Ne 4 ’40T /77 , el &Q/Jgna //
3aBenyromuit kadeapoit g B.A Keuun

7
(®HUO, Ho,unﬁfb)

Pabouass mporpamma paccMOTpeHa M 000peHa Ha 3ace[aHMH y4eQHO-METOLMYCCKON KOMHCCHH

HalpaBJICHUS 22.03.01 «MarepuanoBeneHue 1 TEXHOIOLHH
[IpoTtokos Ne 4 or_/- 7’7 e g &7 roja

Hpez[cez[a'renb KOMHCCHHU

7

(®UO, noanuce)




JIMCT NEPEYTBEPXJIEHUSA

PABOYEN ITPOT'PAMMBI JUCHUILIAHBI (MO YJIS)

Pabouas mporpamMmMa ofgoOpeHa Ha
I[TpoTokoi 3acenanus Kadenpbl Ne

3aBemyromiuii kapenpon

y4eOHBIA 1o/

Paboyast mporpamma ooOpeHa Ha

I[porokon 3acemanus kadenpst No

3aBeayromnuil kadenpoi

Paboyas nmporpamma o00peHa Ha
[Tporokoi 3acenanus Kapenpst No

3aBenyromuii kadeapon

oT rojaa
B.A.Keunn

y4eOHBIN ToJT

oT roja
B.A Keunn

y4eOHBIN roj1

0T roaa
B.A Keuun




MunuctepcTBo 00pa3oBanusa U Hayku Pocceniickoii @exepanuu
deniepabHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTENbHOE YUPEKICHHE
BBICIIIET0 00pa30BaHUs
«BaaguMupcKHil rocyiapcTBeHHbIH YHHBEPCHTET
umenu Asexkcanapa I'puropsesuya n Hukosas I'puropsesuya Cros1eToBbIX»
Bary)

WHCTUTYT MHHOBALIMOHHBIX TEXHOJIOTUH

Kadenpa «Texnonornu GyHKIHOHAIBHBIX H KOMIIO3UIIMOHHBIX MaTe€pPUAIOB)

AXTyaJlu3upOBaHHAs

pabouast mporpamma

paccMOTpeHa U oo0peHa

Ha 3acelanuu Kadeapsl

nmporokon Ne ~ or 20 r

3aBenyrommii kadeapoi
B.A.Keuun

(monmuce, ®HO)

AxTyanusanus padodeil NporpaMmMbl AU CHHIIJIMHBI
Temuionepena4ya B MaTepuaJax

(HanMeHOBaHNe IMCIHILIHHBI)

Hanpagienue noaroroBku 22.03.01 «MartepuaJioBeieHHE M TEXHOJIOTHH MATEPHAJIOB)
IIpo¢unas/mporpamma moaroToOBKH -
YpoBeHb BbIcIIero 00pa3oBaHus OakanaBpuar

®opma o0yueHust O4Hast

Bragumup 2015

Pabouast mporpamMMa Y4eOHOH IUCHMIUIMHBI aKTyalu3WpoOBaHAa B YACTH PEKOMEHIyeMOi
JIATEPATYPHIL.

AKTyanmaum BBIIIOJIHCHA:

(moamucek, KomKHOCTE, PHO)




