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Ne | Pasgen Kpartkoe conepskanue Ne mpoTokoia g(;nnn%
n/m | NporpamMMel | U3MEHEHHs!/IOTIOTHEH S 3acenianns X g
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1 Ne 8 Axryammzanus yae6Ho- [TpoToxon Nel

METOZIYECKOro ¥ MH(pOpMAaI- or31.08.17

OHHOTIO ObecrieueHus JUCIHATLIIH-

b1 1/
2 Ne 8 Axrtyarmsarwist yaebHO- I[Tportokosn Ne3

METOHYECKOr0 ¥ MHGOpMAIH- o1 23.10.18

OHHOTO 00eCIIeYeH S ACIIUATLIIN-

HBI AT
3 Ne 8 AxTyanmzarus yae6Ho- [porokomn Ne3

METOZIYECKOro ¥ MH(pOpMAaI- or 11.10.19

OHHOTO 0OecIIeYeHus JUCIIUATLIH-
HBI




1 leau ocBOCHMS TUCHUNIIHMHBI (MOIYJISA)

Lenstmu ocBOeHUS AUCHUILIMHBL (MOAyisl) «MaTtepuanoBeieHue B TOPHOM JIETIE» SIBIISI-
€TCs TIONyYeHUE CTYACHTAMH CHCTEMBI 3HAHHWH O MpoOsieMax KOMIUIEKCHON pa3paboTKH MO-
JIE3HBIX MCKOIMAEMBbIX; Pa3BUTHE Y CTYACHTOB JINYHOCTHBIX KAa4eCTB, a Takxke (hOpMUPOBAHHE
npo(ecCHOHATLHBIX KOMITETEHINH B cooTBeTcTBUU ¢ TpeboBanusmu ®I'OC BO mo crenu-
anpHocTH 21.05.04 I'opHoe aerno.

3ajaun JUCHUTIIIMHBI:

- opmupoBaHUE Y CTYICHTOB MPEACTABICHUS O CTPOSHUH, CBOMCTBAX , 0COOEHHOCTSIX ,

" YCIIOBUAX IMPUMEHCHNA KOHCTPYKIIUOHHBIX, CTPOUTCIIBHBIX U APYTIUX MAaTCPpUaIoB , UCIIOJIb-
3yYEMBIX B IIAXTHOM U ITOA3EMHOM CTPOUTCIIBCTBE , U YMCHUA IPUMCHATH UX HA IIPAKTHUKE .

2 MecTO TUCHUNJIMHBI (MOAYJIs]) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMMsbl ojI-
TOTOBKH CIIEIUATHCTA

Jucuunnuna «MarepuaioBeieHHe B TOPHOM JIeNe» BXOJIUT B BApUATUBHYIO YacTh OJI0-
ka | o0pa3oBaTeNbHON MPOTPAMMBI.

Jlist n3ydeHus: TUCHUIUIMHBI He0OX0 UMbl 3HaHUS (YMEHUs, BIaJeHus ), cOopMUpPOBaH-
Hbl€ B Pe3yjbTaTe M3y4eHUs TaKUX TUCLUIUIMH Kak "Maremaruka"; "®dusuka"; "Xumusa";
"Conporusienue Matepuanos'; "I'eonorus u MmuHepanorus'".

3HaHUS U YMEHUS CTYJIEHTOB, MOJyUYEHHBIC IPU U3YYCHHUH IUCUUIUIMHBI «MaTepuano-
BEJICHHE B TOPHOM JIejie» OyIyT HEOOXOIUMBI UM JIJISl TIOCJIEAYIOIIETO YCIEIIHOTO OCBOCHHUS
CIEIYIOIUX AUCHMILIUH. MPOLECChl MOA3EMHON pa3paboTKU PYAHBIX MECTOPOXKIACHUM,
VOpaBJICHUE COCTOSHUEM  MacCHBa, O€30MacHOCTh  BEACHUS TOPHBIX paboT U
rOpHOCIAcaTeIbHOE JIeI0, 3aKJIaJ0YHbIC paOOTHI B IIIaXTaX.

3 Komnerenunu o0y4awomerocsi, popmupyemMmbie B pe3y/jibTaTe 0CBOCHUN IMCLH-
IUTHHBI (MOYJIS1) M IJIAHWPYeMble pPe3yJbTaThl 00y4eHu sl
B pesynpTare ocBoeHHs AUCHUILTUHBI «MaTepuanoBeieHne B TOPHOM Jene» o0ydaro-
HIUICS JOJKEH 00aaTh CISYIOIIMMU KOMITETEHIIUSIMU:

CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemblie pe3yabTaThl O0y4eHUs
KOMIIETEHIINHU py' pesy. yu

IIK-14

TOTOBHOCTBIO Y4aCTBOBAThb B HCCIIEIOBAHUSAX OOBEKTOB MPO(GECCHOHATBHON AEATENbHOCTH U MX
CTPYKTYPHBIX 3JIEMEHTOB

3HaThb - OCHOBHBIE (PM3UKO-MEXaHUYECKUE , TEXHOJIIOTUYECKUE U IKCILTya-
TallHOHHBIE CBOMCTBA, CTPYKTYPY Pa3INYHbIX MaTEPUAIIOB U yCIIO-
BHsI IPUMEHEHMS 3TUX MaTEpHaJIOB

YMeTs: - pacCUMTHIBaTh COCTaB MaTEPUAJIOB C 3apaHee 3aJlaHHBIMU CBOM-
CTBaMH C LI€JIbI0 UCTIOIB30BAHUS UX B MIAXTHBIX U MOJA3EMHBIX
YCIIOBUSIX.

Bnanets: - HaBBIKAMU OIPEICIICHHUs] CBONCTB MAaTepHajoB, HCIOJb30BaHUS

MIOJIyYEHHBIX 3HAaHUH B IPAKTUYECKOU IEATENBHOCTH;

- CIIOCOOHOCTBIO CaMOCTOSITEIBHO NMPHOOPETaTh HOBBIE 3HAHMSI, HC-
MOJIb3ys. COBPEMEHHbIE 00pa3oBaTelbHble U HH()OPMALMOHHBIE
TEXHOJIOTUH.




4 CTpyKTypa U collepKaHue TUCUUILUINHBI (MO1YJIs1)

OO01mast TpyA0€MKOCTh JUCIUTLIINHBI COCTABIAET 3 3aueTHBIX enuHuI] 108 akan. yacoB, B TOM 4uCIie:

— KOHTakKTHas pabota — 13,7 akaj. 4acos:

— ayautopHas — 12 akaj. 4acos;
— BHeayauTOopHas — 1,7 akaj. 4acoB

— camocTtosTenbHas padora — 90,4 akaa. 4acoB
— TOATOTOBKA K 3adery — 3,9 akaj. yaca
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1.Ctpoennue BemecTB. Pa3bl 1 Ga3oBbIie
npeBpatieHus. BzanMocBs3b cocTana,
CTPYKTYPHI U CBOWCTB MaTE€PHUAIOB
1.1.Knaccuduxanus marepuanon. Coit- | VI | 0,5 4 CamMocTosATENbHOE  M3y4YEHHUE I1K-16
CTBa MaTepualoB ((puznyeckue, ruipodu- yueOHO! JIUTEepaTyphbl 3y
3UYecKue U Terodusnyeckue, MexaHuie- TectupoBaHue
CKH€, TEXHOJIOTUYECKHE, IKCILUTyaTaI[HOH-
HBIE).
1.2 Xummueckuii, MuHepanbHbiid 1 gazo- | VI | 05| 1 4 [TonroroBka k nabopaTopHOI [1K-16
BbII cocTaB MarepuaioB. Makpo-u MHK- pabote JlaGopatopHnas pa6ota Ne 1 [3yB
POCTPYKTYpa, BHyTpEHHEE CTPOSHUE Ma-
TEpUaJIOB.
HWroro no pazneny 1 1 8

2. IlpupoaHblie pa3pbeIXJeHHBIC, TUCTepC-
HBIE 1 KAMEHHBIE MaTEPHUAJIbI
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VI 0,5 5 [ToaroToBka K CEMHHAPCKOMY I1K-163yB
2.1. Knmaccudukanus TOpHBIX IOPOJ IO SaH;THIO
HIPOUCXOKICHHIO. BhICTyIIEHHE HA CEMHHAPE
U3BEPXKECHHBIC (TIIyOMHHBIC; W3IMBIIHECS
- TUIOTHBIE U TIOPHUCTHIE), OCATOYHBIE, Me-
tTamop¢uueckue. YcinoBus o0pazoBaHUS,
MIPUMEHEHUE B CTPOUTEIILCTBE.
2.2. Nntpy3uBHble (rayOunHbIe) TopHbIe| VI 0,5 5 [TonroroBka K CEeMHUHAPCKOMY I1K-16
BeicTyruienue Ha cemuHape
MIOPO/IbL: TPAHUTBI, CUEHUTBHI, rab0po. 3aHATHUIO 3yB
2.3. Dddy3uBabIe (M3mmuBmmecs) ropaeie| VI | 0,5 5 [TonroroBka K CEMHUHApPCKOMY [1K-16
MOpoAbL: MOpQUpPHI, aHIE3UT, Auabdas, Oa- 3aHATHIO 3yB
3anpT. OcazovHble TOPHBIE MOPOJBI: T'pa- BrictymiieHre Ha ceMuHape
BUIl, TIECOK, IJIMHA, MECYAHUK, KOHIJIOMeE-
par, Opekuws, TUIIC, aHTUJPUT, MAarHE3HT,
MeJl, U3BECTHSK.
2.4 Metamopduueckiue TOpOABI: THEHC, 5 CamMocTosATenbHOE  M3y4YEHHUE [1K-16
TJIMHUCTBIE CIIaHIIbl, KBAPLUT, MPaMOp y4eOHOIl IuTepaTypsl 3
Hroro no pasneny 0,5 1 20
3.Marepuainbl U3 OpraHUYECKUX BEIIECTB,
JPEBECHbIE MaTePUAIIbI
VI 4 CamMocTosATenbHOE  M3y4YEHHUE T I1K-16
o €CTUPOBaHUE
3.1. CTpoeHne W CTPYKTypa JPEBECHHBI. y4eOHOI TuTEpaType! 3
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Ou3nuecKkue U MeXaHWYeCKHe CBOICTBa
JPEBECHBIX MATCPHAJIOB.
VI 4 CamMocTosATenbHOE  U3y4YEHHUE [1K-16
3.2. CBOIiCTBa JPEBECHHBI KAK CTPOMTENb- Y4EOHOI THTEpaTyphI 3
HOT'O MaTepuaa.
VI |05 1 0,5 4 [TonroroBka k IabopaToOpHOU I1K-16
3.3. JlpeBecHbIe TOPOJIbI ¥ IPUMEHEHUE MX pabore Jlaboparopuast pabora Ne 4 |3YB
B crpouTenscTBe. [lopoku IpeBecHHBI U
MTOBBIIICHHUE €€ JOJITOBEYHOCTH.
05 1 0,5 12
Hroro no pazneny
4. MuHepalbHbIe HEOPTAHHYECKUE BSI-
XKYIINe BEIIeCTBA U MaTepHallbl Ha UX OC-
HOBE
VI | 0,5 0,5 5 [loaroToBka K CEMHUHApPCKOMY [1K-16
4.1. Knaccudukanus. Bo3ayuiHsie u - 3aHATUIO 3yB
aBJIMYECKUE BsDKyIIue. Bo3 Has W3-
p ym ALY BeicTyruienue Ha ceMuHape
BECTh: TOJYYEHHUE, TallleHue, TBEpIEHHE.
M3BeCTKOBO-TIYIIIOJAHOBEIE M H3BECTKO-
BO-IIJTAKOBBIC BSDKYIIUE.
4.2. Tloprmanauement. Lementasii kmua-| VI | 0,5 5 [ToaroToBka K CEeMHUHAPCKOMY I1K-16
Kep: TOJyueHHe, XMMUYEeCKUH U MHUHEepa- 3aHATHIO BricTynnenue Ha ceMuHape |3yB
JIOTUYECKUi coctaB. ['maparanust memeH-




AynuropHas
KOHTaKTHas pabo-

Ta

dopMa TEeKyILIEro KOHTPOJIA

1
< i=
2% e
R O am =
< < o S|
z - ==
Pasnen/ rema é (B akan. yacax) o 3 Bua camocrosTenbHOM YCIIEBAEMOCTH H 4 D °§
= v
JHUCIHUILIMHBI & < | g x| 5 = s = paboThI MPOMEXKYTOUYHOM aTTeCcTa- = e 2
E |l s E|l =E| B8 MK ° 3 3
= Q| R H Q = =)
) O R| & =w S « ~ Z
s |5 &8 20 S
= = o =5 ™ 8 O ;}4
ta. dopmHupoBaHHE IIEMEHTHOTO TeECTa.
Mapka u akTuBHOCTH LleMeHTa. CTpyKTypa
LIEMEHTHOTO KaMmHs. Bumbsl xopposum 1ie-
MeHTHOrOo KaMmusg. CrenuanpHble BHIbI
[IEMEHTa: T[OJy4YeHUEe, NpPUMEHEHHEe B
CTPOMTEILCTRE.
4.3. T'uncoBble ¥ MarHe3uajibHble BsKYy-| VI 5 CamMocTosATebHOE  M3y4YEHHUE . I1K-16
N YcTHbIH onpoc
ue. y4eOHOMU JTUTEPATYPHI 3
1 0,5 20
Hroro no paszgeay ’
5.MckyccTBEHHBIC KAMEHHBIE MaTEPHAITBI,
OETOHEBI
VI | 05 0,5 4 [TonroToBKa K CEMHUHAPCKOMY I1K-16
5.1. Knaccuduxkarmus. Matepuansl s 3aHATHIO 3yB
Oerona. OCHOBHBIE CBOWCTBA OETOHHOMN BeicTyruienue Ha ceMuHape
cMmecu U OetoHa. [IpoexTupoBanme cocra-
Ba OeroHa. IIpuroroBneHue OeTOHHON
CMECH.
5.2. Kenesoberounrle m3menus. Kiaccu-| VI 0,5 4 [ToaroroBka k nabopaTopHOH [1K-16
¢duKkaus, HOMEHKJIATypa, apMHPOBAHUE, pabote 3yB

MIPOM3BOICTBO K€JI€300€TOHHBIX M3JIENUi.
LleMeHTHO-TIONTUMEpHBIE,  MOIUMEPOETO-
HB.

JlaGopatopnas padora Ne 2
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6. CtpouTtenbHBIE PACTBOPHI
6.1. O6mme cBoiictBa. Krnaccuduxauusa| VI 0,5 4 [ToaroroBka k mabopatopHoii| JlaboparopHuas padora Ne 3 |I1K-16
pacTBOPOB. pabore 3y
6.2. Knanounsle, mTykarypHsle, Tammo-| VI 4 CamMocTosATenbHOE  M3y4YEHHUE I1K-16
Ha)KHbIE, CIIeMaIbHbIE pacTBOPHI. [Tpuro- y4eOHOM JTUTEPATYPHI VYcTHbIi onpoc 3y
TOBJICHUE PACTBOPOB.
Hroro no paszgeay 8
7.MeTanbl ¥ CIJIaBBl HA UX OCHOBE
Vi 0,5 4 [ToaroToBka K CeMUHAPCKOMY I1K-16
7.1 Ilpou3BOACTBO uyryHa W CTalld, UX 3aHATHIO 3y
cBoiicTBa. /luarpaMma cOCTOSIHUSI CIUIaBOB
xKee30-yrepoa. Bunbel uyryHoB. Buasl n BeicTymienye Ha ceMuHape
MapKH YTJEPOAUCTBIX M JIETMPOBAHHBIX
craneir. Buapl Tepmuueckolr 00pabOTKH
cTayii. Buibl apMaTypHBIX CTajei.
7.2 Menanble cmiaBel. AmomunueBbie| VI 0,5 4 [TonroroBka k ceMuHapckomy| Beictymuienne Ha cemunape ([1K-16
cruiaBbl. CIiTaBbl MarHusl ¥ TUTAHA. 3aHSATHUIO 3y
7.3. OOpabotka wmetamwioB maienuem.| VI | 0,5 4 [TonroroBka K CEMHUHAPCKOMY [1IK-16
BricTynuienue Ha cemMuHape
CBapka MeTayioB. 3amuTa METalIoB OT 3aHSATHUIO 3y
KOPPO3HH.
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HToro no pazueny 0,5 1 12
8.Meramniecknue IOPOIIKOBEIE MaTepH-
asipl. KoMno3unmoHnHble MaTepuasibl ¢ Me-
TAJUIMYECKON MaTpULIeH
Vi 0,5 6 CamocrosiTeIbHOE ~ M3y4YEHHUE [1K-16
8.1. Meroapl MOJNy4EHHs IOPOIIKOB. yueOHo# TuTepaTypbl 3y
[ToxroroBka u opMHPOBaHNE TTOPOIIKOB. TECTUPOBAHUE
Cnekanue. IlopucTble 1 KOMIAKTHBIE MO-
POIIKOBBIE MaTEPHAIIBI.
Vi 1 0,5 4,4 |TlogroToBKa K J1a0OpaTOPHOM I1K-16
8.2  BONOKHUCTBIE W JUCIEPCHO- pabore 3
YIPOYHEHHBIE KOMITO3UTHI. JlHcriepcHOH- JlaGopartopnast pabota Ne 5
HO-TBEPJICIOIME KOMITIO3UI[MOHHBIE MaTe-
pHAITBL
Uroro no pazneny 1 1 14,4
HToro mo tucuuninHe 4 4 4 90,4 |IloaroTroBKa K 3a4eTy 3ager




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jlns peanu3anvy MPEAyCMOTPEHHBIX BHJOB yueOHOH pabOTHI B KauecTBE 0Opa30BaTEIbHBIX
TEXHOJIOTUI B MpENnoJaBaHUM TUCHUIUIMHBI «MatepraaoBeeHre B TOPHOM JIeJie» HUCIOIb3YIOTCS
TPaAUIUOHHAS K MOIYJIBHO - KOMIIETCHTHOCTHASI TEXHOJIOTHH.

Jlexuu MpOXOJAT B TPaIUIIMOHHON hopme, B popMe JNEKIUii-KOHCYIbTAUN U MPOOIEMHBIX
nekuuii. Teopernuecknii MaTepuan Ha MPOOJEMHBIX JEKUIUSAX SBISETCS PE3yJIbTATOM YCBOCHHS
MOJyYeHHOW MH(pOpPMAIMK TOCPEICTBOM IMOCTAHOBKU MPOOJIEMHOTO BOIIPOCA U TIOMCKA IMYyTEH ero
pemienus. Ha Jekmusix — KOHCYNbTaIMAX W3JI0KEHHE HOBOTO MaTephajia COIPOBOXKAACTCS
MIOCTaHOBKOH BOIIPOCOB M IMCKYCCHUEH B MMOMCKAX OTBETOB HAa 3TH BOIPOCHI.

JIeKIMOHHBIN MaTepHaj 3aKpeIuIsieTcs] B XOJe JTa00OpaTOPHBIX paboT, Ha KOTOPBIX BBIMOJIHS-
IOTCS TPYIIIOBBIE WIM MHIUBUAYAJIbHBIC 3aJaHHs IO npoiaeHHoi Teme. [Ipu npoBenennu nadopa-
TOPHBIX 3aHATHH MCIOJIB3YETCS METOJ KOHTEKCTHOTO OOYYeHHs, KOTOPBIA MO3BOJISIET YCBOUTH Ma-
TEpUaJ ITyTeM BBISBICHHUS CBSA3EH MEX1Y KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHHEM.

CamocrosiTenbHas paboTa CTHMYJIHPYET CTYACHTOB B IPOLIECCE IOATOTOBKU JIOMAITHHX
3aJaHii, TPU pEIICHUH 3a1a4 Ha JA0OpaTOPHBIX 3aHATUSAX, NPU TOATOTOBKE K HMTOTOBOU
aTTeCTaIHH.

6 YueOHO-MeTOAMUYECKOE 00ecriedeHre CAMOCTOATEeIbHOI PadoThl 00y4aK0IHXCH

ITepedyenb TeM 1JIs1 MOATOTOBKH K CEMHHAPCKHUM 3aHATHAM:
Tema 1. [IpuponHbie pa3pbIXJICHHBIE, AUCIIEPCHBIC U KaMEHHbIe MaTtepuaibl. Kimaccudukams rop-
HBIX TIOPOJI IO IIPOUCXOXKACHHUIO:
U3BEPKEHHbBIC TTTyOUHHBIE;
W3JIMBUIMECS IIJIOTHBIE,
M3JIUBLINECS [TOPUCTBHIE;
ycioBHs 00pa3oBaHusl.
W3BepxeHHbIE TTIyOMHHBIE TOPHBIE IOPOJIbI: TPAHUTHI, CHEHUTHL, Ta00pO.
W3nuBiuecs niaoTHbIE TOPHBIE MOPOABL: MOP(UPHI, aHAE3UT, AUada3, 6a3albT.
W3nuBunecs mopucTble rOpHbIE MOPO/IbL: BYJKaHUYECKUE MEIIbl, BYJIKAHUUECKHUE TY(]bI, IEM3BI.
Ocano4Hble TOPHBIE TOPOJBI:
MexaHuuyeckue (pu3ndeckue) — rpaBuil, Necok, riaruHa, eCYaHuK, KOHIJIoMepaT, OpeK4Hus;
OpraHOreHHbIE (PACTUTENILHOTO M KUBOTHOTO INPOUCXOXKJEHHS) — U3BECTHIK-PAKYLICUYHUK, MEIl,
Tpemnes, IUaTOMMUT;
XUMHUYECKHE — TUIIC, aHTUAPUT, MArHE3NUT.
Metamopdudeckue nopojsl: THEHC, TTMHUCTBIE CIIaHLbl, KBAPLIUT, MPaMop.
Tema 2. MuHepallbHbIE HEOPTaHUYECKHE BSUKYIIME BELIECTBA U MaTEpUaibl HA UX OCHOBE
Knaccudukanus.
BozayiHele U THIPABINYECKUE BSKYIIHE.
Boznyminas u3BecTs: nony4yeHue, raieHue, TBepACHUE.
N3BECTKOBO-TIYLII0JIAHOBBIE U U3BECTKOBO-IIIJIAKOBBIE BSXKYILUE.
ITopTimaHaIEeMEHT.
[TeMEeHTHBIN KIUHKEP: MOIY4EHUE, XMMUUYECKUN U TPaHYJIOMETPUUYECKUIN COCTaB.
['unparanus uemenTa, popmMupoBaHue IEMEHTHOro TecTa. CTpyKTypa HEMEHTHOTO KaMHS.
CriennanpHble BHJIBI IIEMEHTA: OBICTPOTBEPACIONINH, NITAKOBBIN, IMIPOGOOHBIN, MIacTU(UIHPO-
BaHHBIH, MyII1I0IaHOBBIN, CyIb()aTOCTORKUM U Ap.
ITpouHOCTHBIE CBOMCTBA IEMEHTA — MapKa U aKTUBHOCTb.
CTpouTenbHBIN TUIIC: CBOMCTBA, YCIOBUS IPUMEHEHHS.
Tema 3 MckyccTBEHHBIE KAMEHHBIE MaTepHalIbl, OETOHBI.
Knaccudukanmus.
Marepuansl a5 6eToHa.
3anonHuTenu 11 6eToHa. Ilecok, OCHOBHBIE TpeOOBaHUS U CBOMCTBA.
[IlebeHb, OCHOBHBIE TPEOOBAHUS U CBOMCTBA.



TpeGoBanwsi, MPeABSBIsAEMbIC K IIEMEHTY U BOJIE IS IPUTOTOBIICHUSI O€TOHA.

Pacuet cocraBa 6eToHa 3a/laHHON MapKH.

[TpuroTroBneHne, TPAHCIIOPTUPOBKA U YKIIaKa OCTOHHON CMECH.

Knaccudukanms sxene300eTOHHBIX U3aenuii. Buasl apmaTyphl.

ApmupoBanue 1 popMUpPOBaAHUE KEI€300€TOHHBIX U3ICITHIA.

Knaccudukanusi CTpOMTENIBHBIX paCTBOPOB.

Matepuansl 1Ji1 CTPOUTEIBHBIX PACTBOPOB.

CBOICTBa CTPOUTEIBHBIX PACTBOPOB.

Buibl u IpuMEHEHHE CTPOUTEIBHBIX PACTBOPOB.

Tema 7. MeTtauiel ¥ CIIJIaBbI HA UX OCHOBE.

OO6mue cBeaeHus 0 MeTalutax. YepHble MeTaJllbl U CIUIaBbl. [[BeTHBIC METAIITBI U CIUIABHI.
[Tpon3BOACTBO YyTryHa, BUJIBI YyTYHOB.

IIpou3BOACTBO CTANN.

Oco0EHHOCTH MPOU3BOJICTBA CTAIM B MAPTCHOBCKHUX TIEYaX.

Oco0eHHOCTH KOHBEPTEPHOTO U KHCIOPOHO-KOHBEPTEPHOTO CIIOCOOOB BHITUIABKHU CTAIIH.
BrlmaBka craiy B 3JEKTPUUYECKUX TTeYax.

Bunast Tepmudeckoit 00paboTku cTainy.

VYTIIepoiuCThIe CTaIH, BIUSHIE HOPMAIBHBIX IPUMECEH Ha MX CBOKCTBA. Mapku crajiei.
JlernpoBaHHBIE CTATN U UX MAPKH.

Buapl IBETHBIX METAJIJIOB U CIIJIABOB.

MenHbie CIIIaBhI.

AJIOMUHHEBBIE CIIJIABEI.

CnuiaBbl MarHusi ¥ TUTaHA.

O06paboTka METAJIJIOB TaBJICHUEM.

CBapka MeTaoB.

®uznyeckasi CyIIHOCTh U YCIOBUS IPUMEHEHHUS SIEKTPOAYTOBOM CBapKH.
DNEKTPOKOHTAKTHAS CBAPKa M €€ Pa3HOBHUIHOCTH.

Oco0eHHOCTH MpoIIecca ra30BOM CBapKH.

Knaccugukaius Bu10B KOPPO3HUH METAIIIOB.

CrocoObI 3alIMTHl METAIOB OT KOPPO3HUH.

7. OneHo4YHbIE cpeacrea AJid MpoBEACHUSA HpOMe)KyTOqHOﬁ aTrrecranmumu

a) [lnanupyemsble pe3yibTaThbl 00y4eHHs U OLIEHOYHbIE CPECTBA IJIA IPOBeAeHUS MPOMeEKY-
TOYHOM aTTeCcTAlluM:

CtpyKTypHBII
PYKTYP [Tnanupyemsble pe3yibTa-
DIIEMEHT OneHouHsble CpeacTBa
Thl 00Y4YEHHUSI
KOMITETEHITHH
IK-14

TOTOBHOCTBIO Y4aCTBOBATH B UCCIICAOBAHUAX 00BEKTOB HpO(l)eCCHOHaHBHOﬁ JCATCIIBHOCTH U UX
CTPYKTYPHBIX 3JICMCHTOB

3HaTh - OCHOBHBIE (PU3UKO- IIpakTnueckas padora Ne 1 OcHOBHBIE CBOCTBA Ma-
MEXaHUYECKUE , TEXHO- | TepUalIoB
JOTHYECKHE U dKcIuTya- | JlabopaTtopHasi paGora Ne 4 AHuzorponus BOZIOIO-
Tal[MOHHbIE CBOWCTBA, TJIOIEHHS APEBECHUHBI
CTPYKTYPY Pa3In4HbIX
MaTepuasoB U yCIOBUS Ilepeuens TeopeTHyecKMX BONPOCOB K 3a4eTy:
npuMeHeHus 3Tux mare- | 1. ITnoTHOCTH (BUABI IUIOTHOCTH), TIOPUCTOCTb.
pHUanoB 2. Bononornomenue. Bogonoriomenue mo mMac-

ce U 10 00bEMY.
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CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemble pe3yibTa-
Tl O0yUCHHS

OneHouHble CpeacTBa

3. Koaddumnuent pasmsaryenuns. B kakux mpene-
Jax U3MEHAeTCs KOA((OUIUEHT pa3MATIeHUs?
4, Mopo30CTOHKOCTh. XapaKTEPUCTHUKA, METOIU-

Ka ompeneneHus. Mapku MaTepualloB IO MOPO30CTOM-
KOCTH.

o. BiiaxxHOCTB M TEMIONPOBOIHOCT.

6. Yrpyrocte M IUIACTUYHOCTH, KOd(duImeHT
Ilyaccona.

7. [TpouHOCTS.

8. TBepAOCTh, KPErmocTh W KOIPPHUIMEHT pas-
PBIXJICHHSI TOPHBIX TTOPO/I.

9. AOpa3uBHOCTb, HUCTHPAEMOCTb M BSI3KOCTb
TOPHBIX MOPO/I.

10. YCTONYMBOCTE M TPEUIMHOBATOCTh T'OPHBIX
MOPOI.

11. Knaccudukanus ropHbIX MOPOJ MO YCIOBUSAM
oOpazoBaHus.

12. W3BepxeHHbIE TIIYOMHHBIE MOPOABI. Y CIIOBUS

obpaszoBanus. HambGomnee pacmpocTpaHeHHBIE TTyOWH-
HbIE MTOPOAbI, 00JIaCTh TPUMEHEHUSI.

13. W3nuBmimecs mIOTHBIE MOPOABI. Y CIOBHS 00-
pa3oBaHusi, HauOoJIee pPacIpOCTPAHEHHBIE MTOPObI, 00-
JacTh MPUMEHEHUSI.

14, W3nuBmmecs mopucThie TOpoabl. Y CIIOBUS 00-
pa3zoBaHus, HanbOJEEe PACTIPOCTPAHCHHBIE TTOPOIBI, 00-
JaCTh MPUMEHEHHUS.

15. Ocanounbsie mopoabl. Kiaccudukanus oca-
JIOYHBIX TIOPOJ] TIO YCTIOBUSM 00pa30BaHMs.
16. Mexannyeckue  ((puU3HUECKUE)  OCAIOYHBIE

TOpHBIEC MTOPOIBI. Ycnopus O6pa3OBaHI/I$I, BUObI MECXa-
HHUYCCKUX OCAJOYHBIX IMOPOM, 0011aCTh IMPUMCHCHMUS.

17. XUMHUYECKUE OCaJ0YHbIe TOPOABbL. Y CIOBUA
00pa3oBaHUs, BUBI TIOPOJ, 00JIaCTh IPUMEHEHUSI.

18. OpraHndeckne 0caJ04YHbIC MOPOABL. Y CIOBUS
00pa3oBaHUsl, BUIBI TIOPOJ, 00IACTH MPUMEHEHHUSL.

19. Henocratku apeBecHHBl Kak CTPOUTEIHHOIO
MaTepuaa.

20. MaxkpocTpyKTypa JpEBECHHBI.

21. Knaccugukanus apeBecHbIX IOpoJ 0 Makpo-
CTPYKTYpE.

22. dusnyeckue CBOMCTBA JIPEBECHUHBI -
IUIOTHOCTb.

23. BnaxxnocTs apeBecuHbl. Buabl B1axXHOCTH.

24, [TpouHOCTHBIE CBOICTBAa JPEBECHHBI: IPOY-
HOCTB TIPU C)KaTHH U TIPH U3THOE.

25. OcHOBHBIE BU/BI CTPOUTENBHBIX MaTEpUAIOB
U3 JIPEBECHHBI.

26. ITopoku npeBecuHBI.

27. CriocoObl 3alIMTHl JPEBECHBIX CTPOMUTEIBHBIX
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CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemble pe3yibTa-
Tl O0yUCHHS

OneHouHble CpeacTBa

MaT€pHrajIoB OT THUCHHUA U BO3TOpaHUs.

28. Kakoe BemiecTBO Ha3bIBAIOT MOPTIAHAICMEH-
TOM U YTO TaKOE€ KJIMHKEp?

29. XUMHUYECKUN COCTaB KIMHKEPA.

30. MuHepanoru4ecKkuii CocTaB KIMHKEPA.

31. IIpo4yHOCTHBIE CBOWCTBA LIEMEHTA, KaK OIpe-
JETISFOTCS] MapKa I[IEMEHTa U aKTHBHOCTH IIEMEHTa?

32. dakTopbl, BAUSIOMIUE HA MPOYHOCTH IIEMEHT-
HOT'0 KaMHs1. BiMsiHuEe TOHKOCTH ITOMOJIa IIEMEHTA.

33. Brnusiaue temmneparypbl U JaBieHHS (PEKUMBI
TBEPJICHHS) Ha TPOYHOCTh IIEMEHTHOT'O KaMHSI.

34. Buer KOppo3uu IIEMEHTHOTO KaMHH.

35. CrnenuansHble BUIBI [IEMEHTA.

36. Yro Ha3piBaeTcs OETOHHOH CMECHIO, KJIACCH-
(bukarus OETOHOB.

37. 3anoMHUTENN Ui TKENoro (oObYHOro) Oe-

toHa. llement, TpeboBanus k 1iementy. Boga, TpeboBa-
HUS K BOJE.

38. 3amonHuTEnN Ui OeToHA: IeOCHb M IIECOK,
TpeOOBaHUS K HUM.

39. Jo6aBku k OeTOHY: KiaccupUKamus U BIUS-
HUS 100aBOK Ha CBOMCTBA OETOHA.

40. CaoiicTBa OETOHHON cMecHU: TPOYHOCTh, MapKa
OeToHa.

41. OcHoBHBIE (HaKTOPHI, BIUAIOUINE HA TPOU-

HOCTh O€TOHA: aKTUBHOCTh LIEMEHTAa M BOJOBSDKYILEE
OTHOILIEHUE.

42. Yro HaspiBatoT yyryHom? Buasl uyryHos. Ilo-
Jy4YeHHe YyryHa, B KaKUX arperarax MoJIy4yaroT YyTyH.
UYro Takoe ¢urockl (IUIaBHU), MX POJIb B MOJYyYEHUHU
yyryHa?

43. Uro nazpBatroT craneto? [lomydenue cranm.
Kakue npumecu Ha3bIBalOT HOPMaJbHBIMU, KaK OHH
BIIUSIOT HA CBOWCTBA CTaJIN?

44, Knaccudukanus crageil — mo XUMHUYECKOMY
COCTaBy M HA3HAYCHUIO. YTJIEPOJUCTBIE CTAJIM, MapKU
YTIIEPOJIUCTBIX CTATIEH.

45. Kakue cranu Ha3bIBalOT JIETUPOBAaHHBIMH, Ka-
KM€ DJIEMEHTHl MPUMEHSIOT JUIsl JIETMPOBAHUS CTanu?
Mapxku J1erupOBaHHBIX CTAJICH.

46. Bunel Tepmudeckoit 00paboTKu cTamy.

47. Bunsr mexanndeckoit 00pabOTKH cTamu.

48. CrieyeHHbBIE MaTepUabI.

49. Kakune matepuanbl Ha3bIBAIOT KOMITO3UIIUOH-
HbIiMH? CBOICTBA U 00JaCTh MPUMEHEHHSI KOMITO3UTOB.

50. Knaccudukanus KOMIO3UTOB IO MaTepUaly
MaTpPHIIBI.

51. Knaccudukanus KOMIIO3UTOB MO BUY HAIOJ-
HUTEJIS.
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CTpyKTypHBII

[Inanupyemble pe3yibTa-

IIEMEHT OneHouHble CpeacTBa
KOMIIETEHIINH TEL 00y1eHus
YMeTs: - pacCUMTHIBaTh COCTaB JlaGopaTopHas pa6ora Ne 2 3anonHuTeNs 1 O€TOHA
MaTepUasoB ¢ 3apaHee - TIECOK
3alaHHBIMU cBoMicTBamu | JIaGopaTopHasi padora Ne 3 3anonHuTtens st 6eToHA
C LIEJIBIO UCIIOJIB30BAHUA | - lIEOEHB
UX B IIAXTHBIX U TOJ3EM-
HBIX YCIIOBHSIX. Ilepeuenn TeopeTHYeCKNX BONPOCOB K 3a4eTy:
1. [TpoekTupoBanue (pacueT) cocraBa OeToHa.
2. CtpouTenbHbIe paCTBOPHI: KJIaCCH(PHUKAIMA 1O TJIOT-
HOCTH, BUIY BSKYILIETO, HA3HAYCHHUIO.
3. Marepuansl [Isl IPUTOTOBJICHUST PACTBOPOB: BSIKY-
uiee, TIEeCKH, wiacTUGpUIUpyOIIKe N00aBKH.
[IpoyHOCTHBIE CBOKICTBA PACTBOPOB.
Brnanets: - HaBBIKAMU OIPEJICICHHUS

IpakTuyeckas padora Ne 1 V3yuyenue TpeOoBaHUi
rOCy/IapCTBEHHBIX CTaHAApPTOB ACHCTBYIONIMX Ha pas-
JMYHBIE BELIECTBA U MaTE€PHUAJIbI

IpakTnyeckas padora Ne 2. MapkupoBka crajnei
IpakTuyeckasi padora Ne 1 MapkupoBKa 4yryHOB
IIpakTuyeckas padora Ne 4 MapkupoBKa IIBETHBIX
METAJIJIOB U CIUIABOB

JlaGopaTopHas padora Ne S OnpezneneHue NpoYHOCTH
3aKpervieHus s METaUIM4eCKOM IuTaHru (aHkepa) B
CKBaXHHE (IIIIType)

CBOICTB MaTEpHaoOB, MC-
MOJIb30BaHUS  TONy4YEH-
HBIX 3HAHWUW B TIPAaKTHYeE-
CKOMH J1eATeIbHOCTH;

- CIOCOOHOCTBIO CaMo-
CTOATEIBHO TPUOOpETaTh
HOBBIC 3HAHUS, HCIOJb-
3ysi COBpeMeHHbIe 00pa-
30BaTeNbHBIE M HH()OP-
MAaI[MOHHBIE TEXHOJIOTHUHU.

0) Ilopsiok nmpoBegeHUs] NMPOMEKYTOYHON aTTeCTAMH, NMOKA3aTeJIM U KPUTEPHH oOlle-
HUBAHMSA:

[TpomexxyTouHas aTTecTanus Mo AUCHUIUIMHE «MarepHuaioBeeHne)» BKIOYAET TEOpeTHYe-
CKHE BOIPOCHI, TIO3BOJISAIONIME OLEHUTh YPOBEHb YCBOSHHsI OOYyYalOUIMMMCS 3HAHUM, U IpaKkTHde-
CKHE 3aJaHHs, BBISBISIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHHH M BIIAJICHHN, NMPOBOAUTCS B
dopme 3auera.

Memoouueckue pexomenoayuu 01 NOO20MOBKU K 3a4emy

N3yuenne nucumniansbl «MaTepuanoBeieHHe» 3aBeplaeTcs caueil 3auera. 3auer sBiseTcs
(dopMOii UTOTOBOTO KOHTPOJIS 3HAHWH M YMEHHIA, TTOTYYSHHBIX Ha JICKIUAX, CEMUHAPCKUX, TPAKTH-
YECKUX 3aHATUSAX U B MPOLIECCE CAMOCTOATENbHOM paboThI.

B meproa moAroToBKM K 9K3aMEHY CTYICHTHI BHOBH O0PAIIAIOTCS K IPOUICHHOMY Y4eOHOMY
matepuainy. [Ipy 3TOM OHM HE TOJNBKO CKPEIUISIOT MOJIydE€HHbIE 3HAHUS, HO M MOJY4aloT HOBBIE.
[ToaroToBka CTyAEHTA K 9K3aMEHY BKJIFOUAET B C€0sI TPH dTara:

-caMOCTOsATENbHAs paboTa B TEUEHUE CEMECTPa;

-HEMOCPEICTBEHHAS TIOJITOTOBKA B JIHH, NPEINIECTBYIONINE SK3aMEHY 10 TeMaM Kypca;

-[I0/IFOTOBKA K OTBETY Ha BOIIPOCHI, COZEpKaIecs B OUIeTax.

Jluteparypa A TIOATOTOBKHM K 3a4eTy PEKOMEHAYeTCs MperojaBaTelieM JTH00 yKa3aHa B
y4eOHO-METOIMYECKOM KoMIuiekce. [yt moJHOTHl yuyeOHOM MH(pOpMAIMK U ee CpaBHEHMS JIydlle
UCTIOJIF30BaTh HE MEHee JIBYX y4eOHMKOB. CTYICHT BIpaBe caM NPUICPKUBATHCS JTFO00H U3 mpe-
CTaBJICHHBIX B y4eOHUKaX TOYEK 3pEHUs 10 CIOPHOI mpobieme (B TOM YuCIie OTIMYHOM OT Iperno-
JaBaTelis), HO IIPU YCJIOBUU JOCTAaTOYHON HAyYHOW apryMeHTallUu.

OCHOBHBIM HCTOYHMKOM MOJTOTOBKH K 3a4€Ty SIBJISETCS] KOHCHEKT JIEKLUH, TJie y4eOHbIi Ma-
TepUal JTAeTCs B CUCTEMAaTU3WPOBAHHOM BHUE, OCHOBHBIE TIOJIOKECHHUS €ro JCTAIU3HPYIOTCS, TIO-
KPEIUISIOTCST COBPEMEHHBIMM (hakTaMH U MH(OpMaIei, KOTopble B CHJy HOBU3HBI HE BOLUIU B
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OIyOJIMKOBAaHHBIE M€YaTHBIE HCTOYHUKHU. B X0J1e MOATOTOBKH K 3K3aMEHY CTYACHTaM HE0O0XOAUMO
oOpaiate BHUMAaHUE HE TOJIBKO Ha YPOBEHb 3allOMMHAHUs, HO U Ha CTENCHb [IOHUMAaHMsI U3jarae-
MBIX IIPOOJIEM.

IToxa3aTe/n 1 KpUTEPHU OLCHHBAHUS:

OTBeT cTyieHTa Ha 3a4eTe OLICHUBAETCS OJIHOM U3 CIEAYIOIUX OLEHOK: «3aYTEHO» U «HE3aYTEHOY,
KOTOPBIE BBICTABIIAIOTCS 110 CIEAYIOIUM KPUTEPUSIM.

OIeHKH «3aUTEHO» 3aCIY)KMBAET CTYIEHT, OOHAPYKUBIIMIA BCECTOPOHHEE, CUCTEMAaTHYECKOE WU
ri1y0oKoe 3HaHHE y4yeOHOro U HOPMATHBHOIO MaTepHaia, yMEHOIUi CBOOOIHO BBINOJIHATH 3aja-
HUs, IIPEYCMOTPEHHBIE IPOTPAMMOM, YCBOUBILIUN OCHOBHYIO U 3HAKOMBIH C JIOIIOJIHUTEIIBHONU JIU-
TepaTypol, peKoMeHJ0BaHHON Kadenpoil. Takke OllEeHKa «3auTE€HO» BBICTABISIETCS CTYIEHTaM,
OOHApPY>KUBIIMM IIOJIHOEC 3HAHHWE Y4eOHOTO MarepHaia, YCIEUIHO BBIIOJIHSIOMUM MPEIyCMOTPEH-
Hble B IPOrpaMMe 3aJjaHMs, YCBOMBILIUM OCHOBHYIO JINTEPATypy, PEKOMEHJIOBaHHYIO KadeapoH,
JEMOHCTPUPYIOIINE CUCTEMAaTUYECKUI XapaKTep 3HAHUN 110 JUCLUIUIMHE U CIOCOOHBIE K UX CaMo-
CTOSITEJIbHOMY IOIOJIHEHUIO U OOHOBJICHHUIO B XO/€ AajbHele yueOHol paboTsl U npodeccuo-
HaJIbHOM JeATeNbHOCTH. KpoMe TOro, OLEHKON «3a4TEHO» OLIEHUBAIOTCS OTBETHI CTYAECHTOB, ITOKa-
3aBLIMX 3HAaHHE OCHOBHOI'O y4yeOHOro MaTepuana B 00bemMe, He00X0AUMOM IS AajbHeHe yueobl
U B IpezcTosiiei padoTe 1o npodeccuu, CIpapisOLUXCs ¢ BBIMOJIHEHUEM 3aJJaHuil, [IPE1yCMOT-
PEHHBIX NIPOTPAMMOM, HO IOIyCTUBILIMM IIOIPELIHOCTH B OTBETE HA DK3AMEHE U IPU BBIIIOJIHEHUU
KOHTPOJIBHBIX 33JjaHUM, HE HOCSIIHE NPUHLIHUIIAAIBHOIO XapaKTepa, KOrja yCTaHOBJIEHO, YTO CTY-
JIeHT 00J1a1aeT HEOOXOMMbIMU 3HAHUSAMU JJIS1 IOCIIEAYIOLIEr0 YCTPAaHEHHs YKa3aHHbBIX ITOTPEIIHO-
CTEH 1O/ PyKOBOJICTBOM IIPENOAABaTENS.

OrneHka «HE3auTeHO» BBICTABISETCA CTYJICHTaM, OOHAPYXHUBILIUM MHpoOeibl B 3HAHHUIX OC-
HOBHOTO Y4eOHOTO MarepHaia, JOMyCKAoIUM MPUHIHIHAIbHBIE OMIMOKM B BBITOJHEHUH IMPEIY-
CMOTPEHHBIX IIPOrpaMMOH 3a1aHui. Takol OLEHKHU 3aCIyKUBAIOT OTBETHI CTYJEHTOB, HOCSIINE HE-
CHUCTEMAaTU3UPOBAHHBIA, OTPBIBOYHBIM, MOBEPXHOCTHBIA XapaKTep, KOrAa CTYACHT HE ITOHUMAET
CYILECTBA M3JIara€MbIX UM BOIIPOCOB, YTO CBUJETEIBCTBYET O TOM, UYTO CTYACHT HE MOXKET Jajbllie
pOI0IDKATh 00yYeHHE WIIM MPHUCTYNATh K MPO(ECCHOHAIBHOW AEATENbHOCTH 0€3 JHONMOIHHUTENb-
HBIX 3aHATUH 110 COOTBETCTBYIOLIEH NUCLIHUIIINHE.

8 YueOHO-MeTOAMUYEeCKOE U HH(POPMAIIHOHHOE 00eclieYyeHne TUCIHIIUHbI

a) OcHoBHas JquTEpaTypa:

1. 3emckoB, KO.B. MarepuanoBeaenue [DneKTpoHHBIN pecypc]: YuebHoe mocobue. - CII6.:
WznarensctBo "Jlans", 2019. - 188 c. https://e.lanbook.com/reader/book/113910/#2

2. Canynos, C.B. MarepuanoBeaenue [DnekTpoHHbIH pecypc]: YuebHoe mocobue. - 2-€
W31, VICII. n JIOII. - CIIo.: N3 patenscTBO "Jlann", 2015. - 208 c.
https://e.lanbook.com/reader/book/56171/#4

3. HdyBapoB, B.b. TexHomorus KOHCTPYKIIMOHHBIX MaTepHANIOB. [DJIEKTPOHHBIA pecypcl:
YuebHoe mnocobue / B.b. ysapoB, T.B. Xwmenenko. - Kemeposo: Ky3['TY, 2012.
https://e.lanbook.com/reader/book/69423/#2

4. Cenpix, JI.B. TexHOMOTHSI KOHCTPYKIIMOHHBIX MaTepHalioB. [ DNEeKTPOHHBIN pecypc]: Kype
nekiuii / JI.B. Cenpix. - M.: m3n lom MUCuC, 2012. - 170 c.
https://e.lanbook.com/reader/book/116876/#3

5. Ab6pamona, B.11. Marepuanosenenue. [Tekcr]: Yueonuk / B.M. Adpamosa, H.H. Ceprees.
- Tyna: uzn-so Tyn roc. nen. yn-ta uM. JI.H. Toncroro, 2012. - 194 c.

6. AngackuH, A.M. MarepuanoBenenne B MammHocTpoeHuHn [Tekcr]: YueOnuk / A.M.
Anacku. - M.: FOpaiir, 2015. - 536 c.

0) JlonmosiHUTeBLHASI JIUTEPATypa

1. bupont, B.C. MarepuanoBenenue. [DnekTpoHHbIH pecypc]: YueoHoe nmocodue / B.C. bu-
ponb, T. A. Openkuna, T. H. JIpo3nosa, JI. A. beikons, JI. C. Llypran. — Kpacnosipck: UIIK CDY,
2008. - 454c. https://www.studmed.ru/biront-vs-i-dr-materialovedenie_7e61626e4f5.html

2. Jlaxtun, 10. M., JleonTtrheBa B. I1. MarepuanoBenenne [DNeKTpoHHBIN pecypc]|: YueOHHK
JUTSI BBICIIIMIX TEXHUYECKUX YU4eOHBIX 3aBelieHUI. — 3-e u3., nepepad. u gon. / FO.M. Jlaxtun, B.II.
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https://e.lanbook.com/reader/book/113910/#2
https://e.lanbook.com/reader/book/56171/#4
https://e.lanbook.com/reader/book/69423/#2
https://e.lanbook.com/reader/book/116876/#3
https://www.studmed.ru/biront-vs-i-dr-materialovedenie_7e61626e4f5.html

JleonTnena —M.: MaimnocTtpoenue, 1990. —528 c.
http://www.materialscience.ru/subjects/materialovedenie/knigi/lahtin_yu m_leonteva_v_p_material
ovedenie_uchebnik_dlya_visshih_tehnicheskih_uchebnih_zavedeniy 3e izd_pererab_i_dop_m_m
ashinostroenie_1990 528 s 23 01 2010/

B) MeTonnueckue yka3zaHus:

1. Kopnees, C. A. Marepuanosenenue : npaktukym / C. A. Kopnees, E. Il. Kamanoga;
MI'TY. - Marautoropck : MI'TVY, 2018. - 1 anekrpos. ont. auck (CD-ROM). - 3ari. ¢ tu-
TYyI. 3KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3711.pdf&show=dcatalogues/1/
1527645/3711.pdf&view=true (mara ooOpamenus: 15.10.2019). - Makpooobekt. - Tekcr :
3JICKTPOHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

r) IlporpammHuoe odecnieuenne u UHTEpHET-pecypcehl:
ITporpamMmmMHoe obecrieueHue:

Haunmenosanue I10 No noroBopa Cpok neicTBUs JTUIEH3UU
MS Windows 7 J1-1227 o1 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo

Kaspersky Endpoint Security | Z1-300-18 ot 21.03.2018 28.01.2020

Juist OuszHeca-CtaHAapTHBIN

7Zip CBOOOJTHO pacIpoCTpaHseMoe | 6ecCpouHO

HHTepHeT-pecypcbl:

HanmonaneHas uH@OpMaIMOHHO-aHAIUTHYECKasd cUcTeMa — Poccuiickuil MHIEKC Hay4dHOTO
mutupoBanusi (PUHLL) [Dnexkrponnsiii pecype]. — URL: https://elibrary.ru/defaultx.asp — 3arm. ¢
JKpaHa.

[TouckoBas cucrema Akanemust Google (Google Scholar) [OnexTponsslii pecypc]. — URL: —
URL.: https://scholar.google.ru/ — 3ar:. ¢ sxkpana.

9 MaTepI/IaﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIJIMHBI
MaTCpI/IaJ'ILHO-TeXHI/I‘IeCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT!

Twun 1 Ha3BaHHE AyIUTOpHUN

OcHaleHue ayInTopuu

JlexinoHHas ay IUTOPHS

MynbTHMETUIHBIE CpeICTBA XpaHEHHs, Tepeladil U MpeICTaBIIe-
HUS HHOpMaIIUU

JlaGoparopust

I'unpaBnuyeckuii mpecc, HAOOP CHUT, BECHI, MTUKHOMETD (AJIs OTpe-
JeJICHUs TUIOTHOCTH MAaTEepHajioB), CTyIKa (IJIs1 M3MEIbUCHHUS Ma-
TEPHUaJoB), MeTauIndeckue QOpMbI (I TPUTOTOBIICHHUS OETOH-
HBIX 00pa3IioB).

AynuTopuu sl CaMOCTOSATENBHOM pa-

0OTHI: KOMITEIOTEPHBIE KIIACCHI; YH-
TaJIbHBIE 3AJIBI OMOINOTEKHN

[MepconasnbHbie KOMIBIOTEPHI ¢ TakeToM MS Office, Autodesk
Autocad, Surpac, Micromine, Beixogom B IHTEpHET U € TOCTYIIOM
B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHHU-
BEPCHUTETA
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http://www.materialscience.ru/subjects/materialovedenie/knigi/lahtin_yu_m_leonteva_v_p_materialovedenie_uchebnik_dlya_visshih_tehnicheskih_uchebnih_zavedeniy__3e_izd_pererab_i_dop_m_mashinostroenie_1990_528_s_23_01_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/lahtin_yu_m_leonteva_v_p_materialovedenie_uchebnik_dlya_visshih_tehnicheskih_uchebnih_zavedeniy__3e_izd_pererab_i_dop_m_mashinostroenie_1990_528_s_23_01_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/lahtin_yu_m_leonteva_v_p_materialovedenie_uchebnik_dlya_visshih_tehnicheskih_uchebnih_zavedeniy__3e_izd_pererab_i_dop_m_mashinostroenie_1990_528_s_23_01_2010/
https://elibrary.ru/defaultx.asp
https://scholar.google.ru/

