MUHUCTEPCTBO OBPA30BAHWA U HAYKU POCCUMCKOM ®EIEPALIMHA
DenepanbHOE rocy1apcTBEHHOE OI0KeTHOE 00pa3oBaTebHOE YUPEKACHHE
BBICIIETO 00pa30BaHHSI
«MarHuToropckuii rocyiapcTBeHHbli TexHuueckuii yuusepcuret um. I'.11. Hocosa»

PABOYAS ITPOI'PAMMA JTNCHUITJIMHBI

MATEPHUAJIOBEJAEHUE B 'OPHOM /JIEJIE

CnenuaabHOCTh
21.05.04 I'opHoe neno

HanpasneHHOCTb (crienuanu3aiis) nporpaMmbl
ITonzemuas pa3paboTka pyAHBIX MECTOPOXKIICHHUIT

VYpoBeHb BbicIIEro 00pa3oBaHUs — CIELHATUTET

dopma oOyueHus
Ounas

HUucturyr  T'opHoro nena u Tpancnopra
Kapenpa  Pa3paboTku MECTOPOKAEHHI MONE3HBIX HCKOTIAEMbIX

\%

Cemectp A

MarHuToropck
2017 r.



Pabouast mporpamma cocrasieHa Ha ocHoBe ®T'OC BO mo cneunansroctu 21.05.04
TopHoe neno, yreepskaenHoro npukazom MOuH P® ot 17.10.2016 r. Ne 1298.

eHa 1 o1o0peHa Ha 3aceaniu kadeapsl paspadoTKu
bIX «20» stHBapsa 2017 r., mpotokon Ne 5

Pabouyasi mporpamMma pacc
MECTOPOXKACHHIH MOJIE3HBIX HCKGHIA

3aB. kadenpoii / C.E. I'aBpuiues /

Pabouas nporpamma onobpeHa METOAUYECKOH KOMHCCHEH HHCTUTYTa TOPHOTO Aeia U
Tpancnopra «31» suBaps 2017 r., ;npotokon Ne 7.

Ipencenaren /C.E. T'aBpuiies

Pabouas mporpamma coctasieHa:  aoueHT kadenpst PMITH, k.T.H.

e e

C.A.KopHees

Penensenr: 3asenytomuit nadoparopun OO0 «YpanlgolIpoexT»




JIneT perucTpauuu U3MEeHeHHH U 10NO0JTHeHUH

Hara.

Ne Paznen Kpatkoe coneprxanue Ne mporokona Tommes
3aB.
n/m | mporpamMMbl | W3MEHEHHsI/IOTIOHEHHSI 3aceflaHus "
kadenpsl Ka(benp/())n/
1 Ne 8 AkTtyaymsanys yaebHo- ITporoxom Nel
METOIUECKOro ¥ MHOPMAIMOHHO- | ot 31.08.17
ro obecredyeHus qUCITATLIMHE ﬂ
2 Ne 8 Axryamizarys yae6Ho- ITpoTokom Ne3
METOZIMYECKOro ¥ MH(POPMALTMOHHO- | o1 23.10.18
ro obecrievyeHs TUCITUTINHEL 1/
3 Ne 8 AxTyasmsarms yaebHo- ITpoTokom Ne3
METOZIYECKOro ¥ HH(POPMALMOHHO- | o1 11.10.19

ro 0becreyeHust JHUCITUITHHBL




1 esin ocBOCHUSA TMCHUIIMHBI (MOIYJIs1)

LlenssMu 0cBOEHMSI IUCLUILINHBI «MaTepuanoBeieHue B TOPHOM JeJie» ABISAETCS MOIly-
YEeHUE CTYJIECHTAMHU CHCTEMBI 3HAHHH O MpoOIeMax KOMIUIEKCHOM pa3pabOTKH MOJIE3HBIX HC-
KOIAEMBbIX; Pa3BUTHE y CTYIEHTOB JMUYHOCTHBIX KAa4eCTB, a Takke (hopMupoBaHue npodeccu-
OHAJBHBIX KOMIIETEHIIMHA B cooTBEeTCTBUH ¢ TpeboBanmsiMu ®I'OC BO mno cneumanbHOCTH
21.05.04 T'opnoe neino.

3a1auy JUCLUIUINHBIL:

- (hopMupoOBaHKE y CTYCHTOB IPEACTABICHUS O CTPOCHUHU, CBOMCTBAX , 0COOCHHOCTSX ,

" YCJIOBUAX IMTPUMCHCHUA KOHCTPYKIIUOHHBIX, CTPOUTCIIbHBIX U JPYTIUX MATCPUAJIOB , UCIIOJIb-
3YEMbIX B IIAXTHOM U IOA3CMHOM CTPOUTCIILCTBC , U YMCHUS IPUMCHATDH UX HA IIPAKTHUKE .

2 MecTo TUCHUILUIHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl Mo/I-
TOTOBKH CHENHAJINCTA

Jucuunnuna «MaTepuanaoBe/ieHue B TOPHOM JI€Jie» BXOJUT B 0a30BYI0 yacTh Oioka 1
00pa3zoBaTebHON MTPOTrPaMMBI.

Jlyist m3ydeHus: TUCIUTUTMHBI He0OX0 UMbl 3HAHUS (YMEHUs, BIaJCHHMs ), chOpMHUpPOBaH-
Hbl€ B pe3yJbTaTe HU3yYEHUs] TAaKMX NUCUMIUIMH Kak "Maremaruka"; "®uzuka"; "Xumusa";
"Conporusienue Matepuanos'; "I'eonorus u munepanorus".

3HAaHUS U YMEHUS CTYJEHTOB, IIOJyYE€HHbIE IPU U3YYEHUM IUCUUIUIMHBI «MaTepuano-
BEJICHUE B TOPHOM Jiejie» OynyT HeOOXOAUMBI UM AJIS MTOCIEAYIOIIEro YCIEIHOTO OCBOCHHUS
CIEIYIOIIMUX JUCUMIUIMH: IPOLECChl IMOA3EMHON pa3pabOoTKU pPYAHBIX MECTOPOXKICHUH,
yIpaBJlI€HUE COCTOSHHEM  MaccuBa, O€30MacHOCTh  BEJIEHHs TOPHBIX paboT W
TOPHOCMACATENIbHOE AEJI0, 3aKJIaJO4YHbIe paOOThI B IIAXTaX.

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS M CIH-
IUVIMHBI U IJIAHUpPYeMble pe3yJibTaThl 00y4eHust
B pesynbTare ocBoeHMs AUCUMILIMHBI «MaTepuaaoBeieHue B TOPHOM Jiene» o0ydaro-
HIMHCS T0JKeH 001aaTh CIEeYIOUMMHA KOMIIETEHIHSMHU:

CTpyKTYpHBII DJIEMEHT

[Tnanupyemblie pe3yabTaThl O0y4eHHs
KOMITETCHITHT py' pesy. yu

IK-14

TOTOBHOCTBIO Y4AaCTBOBATb B HCCICOOBAHUAX 00BEKTOB HpO(l)@CCHOHaHBHOﬁ JACATCIIBHOCTH M HUX

CTPYKTYPHBIX 3JICMCHTOB

3HaTh

- OCHOBHBIE (PH3UKO-MEXaHUYECKUE , TEXHOJIOTHYECKUE U IKCILTya-
TallMOHHBIE CBOMCTBA, CTPYKTYPY Pa3INYHbIX MaTEPUAIIOB U yCIIO-
BHsI IPUMEHEHMS 3TUX MAaTEpPHaAJIOB

YMeTs: - paccuuTHIBaTh COCTaB MaTEPHAJIOB C 3apaHee 3aJaHHbIMU CBOM-
CTBaMH C IIEJIbI0 UCTIONB30BAHUS UX B MIAXTHBIX U MOJI3EMHBIX
YCIIOBUSIX.

Bnanerts: - HaBbIKAMU OIPEAEJICHUs] CBONCTB MAaTe€pUaIOB, HCIOJb30BaHUS

MOJTYYCHHBIX 3HAHUH B TIPAKTUYECKOM IESITEIILHOCTH;

- CIIOCOOHOCTBIO CAMOCTOSITENILHO MPHOOPETaTh HOBBIE 3HAHUS, UC-
MOJIB3Ysl COBPEMEHHBIE OOpa3oBaTelbHbIE ¥ HWH(POPMaAIMOHHBIE
TEXHOJIOTHH.




4 CTpyKTypa U co/lepKaHue TUCUUILIUHBI (MO1YJIs1)

OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTABIAET 3 3aueTHBIX enuHuI] 108 akasn. yacoB, B TOM 4uCIie:
— KOHTakTHas pabota — 43,8 akaj. 4acos:

— ayauTopHas — 42 akaj. 4acos;

— BHeayauTopHas —1,8

— caMocTosATeIbHas padora — 64,2 akaja. 4acos;
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1.Crpoenue BemectB. Pa3bl u pazoBble | A
npeBpamnieHus. B3anMocBs3b cocTana,
CTPYKTYPBI U CBOMCTB MaTe€pUaIoOB
1.1.Knaccudukanus marepuanon. CBou- 1 I1K-14
cTBa MaTepHaioB (puznueckue, rupopu- 3y
3UYecKHe U Terodusndeckne, MexaHuie- TectupoBanue
CKH€, TEXHOJIOTHYECKHE, IKCIUTyaTal[OH-
HBIE).
1.2 Xumnueckuil, MUHepaibHbIi U (a3zo- 1 CaMmocTosiTeNlbHOE ~ M3y4YEHHUE [1K-14
BBII COCTaB MaTepuasoB. Makpo-u MHK- y4eOHOI TUTepaTypsl TecTHpOBaHHE 3y
POCTPYKTYpa, BHyTPEHHEE CTPOCHHE Ma-
TEPHAJIOB.
Hroro no paszneny 2
2 Ilpupoansle pa3pbIxieHHble, aucnepe- | A | 1
HBIC | KAMEHHBIE MaTEPHaIIbI
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1 2 4 [ToaroToBka K CeMHUHApPCKOMY I1K-14
Knaccudukanus TopHbIX HOPOJ MO MPO- SaHATHIO 3yB
HCXO0XKJIEHUIO:
U3BEepKEHHbIE (TTTyOWHHBIC, U3TUBIIHECS Beicrynienue Ha ceMuHape
- IJIOTHBIE U TIOPUCTBIE), OCAIOUHBIE, Me-
tamopuyeckure. YciaoBus 00Opa3oBaHUS,
IIPUMEHEHUE B CTPOUTEIILCTBE.
WuTpy3uBHbIE (TIyOMHHBIE) TOpPHBIE I1O- 1 2 4 ITogroroBka K CEMHUHApPCKOMY [1K-14
BricTynuienue Ha ceMuHape
POJIbI: TPAHUTHI, CHEHUTHI, TaO0PO. 3aHATHIO 3yB
D¢ dy3uBHbIE (M3NUBIIMECS) TOPHBIE TO- 1 2 4 [logroToBka K CEMHUHApPCKOMY [1K-14
ponel: mopdupkl, aHAe3uT, auabdbas, Oa- 3aHITHIO 3y
3anpT. Ocafo4yHble TOpHBIE MOPOABL: Tpa-
. BricTynuienue Ha ceMuHape
BUH, IECOK, TJIMHA, NTECYaHUK, KOHIJIOMe-
par, OpeKk4usi, TUIIC, aHTHJIPUT, MAarHE3UT,
MeJl, U3BECTHSIK.
Mertamopduueckre mopoJibl: THENC, TIu- 1 4 CamocrosiTelbHOE ~ M3y4YEHUE [1K-14
HUCTBIE CIIAHI[bI, KBAPIUT, MPAMOP yueOHOM JTUTepaTyphl
Hroro no pazneny 4 6 16
3.Marepuansl U3 OpraHudeckux Bemiects,| A | 1 0,5
JIPEBECHBIE MaTepUaIb
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1 2 4 CamocTosTeIbHOE ~ M3yYCHHUE I1K-14
Crpocnme u cTpyKTypa npesechibl. Ou- Y4EOHOI TUTEpaTyphI Tecuposarme 3yB
3UYECKHE MU MEXaHUUYECKUE CBOWCTBA JApe-
BECHBIX MaTEpUAJIOB.
1 2 4 CamocrosTenbHOE  M3y4YCHHE [1K-14
CBoiicTBa JIpeBECUHBI KaK CTPOUTEIHLHOTO Y4eOHOT TuTepaType! 3
MaTepuana.
1 2 4 [TonroroBka K ceMHUHAPCKOMY [1IK-14
JlpeBecHble MOPOABI U IPUMEHEHUE UX B SaH;THIO BeicTymiienue Ha cemuHape 3y
crpoutenbcTBe. [lopoku apeBecuHbl U 10-
BBIIIICHUE €€ JOJTOBEYHOCTH.
3 6 12
Wroro no pazneny
4. MuHepalpHble HEOpraHUYeCcKHe BI- | A
XKYIIME BEIleCTBAa U MaTepuallbl Ha UX OC-
HOBE
2 2 5 [ToaroToBka K CEMHHApPCKOMY [1K-14
Knaccudukanus. Bo3aymHsle U ruapas- 3aHATHIO 3y
JMYECKUE BsDKyIIMe. Bo3myliHas U3BeCTb: BricTynnenue Ha cemuHape
Nojly4eHue, rameHue, TeepaeHue. M3sect-
KOBO-IIyLILIOJJAHOBBIE M H3BECTKOBO-
IIJIAKOBBIE BSDKYIIIHE.
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[Toptnanmnement. LleMeHTHBIH KIWHKEP: 2 35 2 5 [ToaroToBka K CEMHUHAPCKOMY [1IK-14
MOJTyYeHHEe, XMMUYECKHA ¥ MUHEPaJIOTHU- 3aHSATHUIO 3yB
yeckuii coctaB. [wiaparamus 1eMmeHTa.
dopmupoBaHUE MEMEHTHOTO Tecta. Map-
Ka M aKTMBHOCTb LieMeHTa. C Typa 1e Brictymiente Ha cemirape
- ~TPYKTYP Jlaboparopnas padota Ne 1
MEHTHOTO KaMmHs. Buapl kopposuu 1e-
MEeHTHOro KamHsA. CrnenuanbHble BUJIBI
[IEMEHTA: TIOJIyYeHHEe, NPUMCHEHHE B
CTPOMUTENLCTBE.
2 CaMocTosiTelbHOE ~ M3y4eHHUE [1K-14
['uricoBble M MarHe3UaNbHBIC BSOKYILHUE. . TECTUPOBaHUE
yueOHOI IuTepaTypsl 3
6 4 10
Hroro no pazneny
5.HckyccTBeHHBIE KAMEHHBIE MaTepPHAJb, | A
OETOHBI
2 2 4 ITonroroBka K CeMHUHapCKOMY [1K-14
K ndukamusa. Matepuaibl 1jia OeTo- 3aHATHIO 3
naccupuKan viaTepHaiibl JUIA Oero BricTyniienue Ha ceMuHape y
Ha. OCHOBHBIE CBOIMCTBA OETOHHON cMecH
u OeroHa. IIpoekTupoBanue cocraBa Oe-
toHa. [Ipurorosnenue 6ETOHHON CMeECH.
Kenezoberonnsie m3nenus. Knaccuduka- 2 2 4,2 |IlogroroBka K CEMHUHApCKOMY [1K-14
U, HOMEHKJIATypa, apMHUpPOBAaHUE, TPO- 3aHSTHIO BricTymieHne Ha ceMuHape |3y
U3BOJICTBO  JKEJIE300€TOHHBIX — M3JIENUil.
IleMeHTHO-TIOTUMEpHBIE,  MOIUMEPOETO-
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Uroro no pazneny !
A
6. CTpouTtenbHBIE PACTBOPEI
O6mme cBorictBa. Knaccubukanus pac- 1 4 CamocTrosiTelbHOE ~ M3y4YEHHUE [1K-14
N TectupoBanue
TBOPOB. yueOHOU JTUTEpaTyphbl 3y
Knamounele, mrykarypHbl€, TaMIIOHAX- 2 CamocTrosiTeIbHOE ~ M3y4YEHUE [1K-14
HbIE, CIeIUallbHbIe pacTBOPHL [IpUroros- €OHOM TuTepaTyphl TECTUPOBAHUE 3
5
JICHHE PacTBOPOB.
3 4
Hroro no pazneny
7.Metabl U cIIJIaBbl HA KX OCHOBE A
2 1105 2 4 [TogroToBka K 1a0OpaTOpHBIM [1K-14
o 3aHATUAM 3yB
IIpon3BOACTBO YyryHa M CTald, UX CBOU BhICTYIITEHHE HA CEMHHApE.
cTBa. J/luarpamma COCTOSIHMS CIIJIaBOB JKe- JTaGopatopas pa6ota Ne 2
ne3o-yrinepon. Bunsl uyryHoB. Buasl n JTaGopatopas pabora Ne 3.
MapKy YIJEpOJUCTBIX M JIETHPOBAHHBIX JlaboparopHas pabota 4
craneir. Buapl Tepmuueckolr 00pabOTKH
cTayii. Busibl apMaTypHBIX CTajei.
Mennsie crutaBbl. AJTFOMUHUEBBIE CIUIABBI. 2 1 4 [TonroroBka k cemuHapckomy| Beictymnenue Ha cemunape |I1K-14
CrijaBbl MarHus ¥ TUTaHAa. 3aHATHIO 3K
O6pabotka meramioB naBieHueM. CBapka 2 2 4 ITonroroBka k cemuHapckomy| Beicrymenue na cemunape |I1K-14




Pasnesn/ rema

Cemectp

AynuropHas
KOHTaKTHas pado-

Ta

(B akaj. yacax)

CamocrosTenbHas pa-
0ora (B akaj. yacax)

Bun camocrosteapHoNn

dopMa TEeKyIIEro KOHTPOJIA
yCIIEBAEMOCTHU U

Kon u cTpykTypHBIit
JJIEMEHT

KOMIICTCHIIU

T CLIUTUTHHBI = c = § = paboThI npOMemyT(;q;;ﬁ aTTecra-
RN
518 E| s =
= |88 g8
METaJJIOB. 3alluTa METAIOB OT KOppo- 3aHATUIO 3y
3UH.
Wroro no pazneny 6 5 12
8.MeTaymmu4ecKue MopoIIKOBbIC MaTePHU- 1 2 CamocTosiTeIbHOE ~ M3yYEHHE [1K-14
asipl. KoMno3nnmonHble MaTepuasibsl ¢ Me- yueOHOIl TuTeparypsl TECTUPOBaHUE 3K
TAJUIMYECKOW MaTpULIEH
1 2 4 CamocrosATenbHOE — M3y4YCHHE [1K-14
MeToapl MONy4eHHs MOPOLIKOB. [loaro- y4eOHo#i uTepaTyphl 3K
TOBKa U (hopMupoBaHue NopomkoB. Cre- TECTUPOBAHUC
kanue. [loprcTeie 1 KOMIAKTHBIE MTOPOIII-
KOBbI€ MaTepUaJIbl.
1 2 1,8 |CamocTosiTeIbHOE — HM3YYCHHE [1IK-14
BosokHucTbIE u JIUCTIEPCHO- yeOHo#i TuTepaTyphl 3
YIPOYHEHHBIE KOMIIO3UTHI. JIHMCIIEpCHOH- TECTHPOBAHUC
HO-TBEP/ICIOIINE KOMITO3UIIMOHHbBIE MaTe-
pHAaIBL
HWroro no pazneny 2 4 5,8
HToro mo nucuunimnHe 14 | 14 | 14 64,2 |IloaroroBka Kk 3auery 3aver

10




5 Oo6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

Jis peanu3zanyy nperycMOTPEHHBIX BHIOB y4eOHOW paboThl B KayecTBe 0Opa3oBaTEIbHBIX
TEXHOJIOTHIl B MpernoAaBaHUK IUCHUIUIMHBI «MaTepralioBeIecHHEe) UCTIOIb3YIOTCS TPAAUIIMOHHAS U
MOAYJBHO - KOMIICTCHTHOCTHAA TCXHOJIOTUH.

Jlexuuu npoxonAT B TpaIULMOHHON (popme, B popMe JNEeKIUil-KOHCYIbTallUui U TPOOJIEMHBIX
nexuid. Teopernyeckuii Marepuan Ha NPOOJEMHBIX JICKIUSAX SBISAETCS PE3YyIbTaTOM YCBOCHUS
MOJIy4eHHOM MH(OpMALUU MOCPECTBOM MMOCTAHOBKH MPOOJIEMHOI0 BOIpOCa U MOUCKA MyTel ero
pemienusi. Ha Jekuusx — KOHCYJIbTAMSX U3JI0KEHUE HOBOIO MaTepHalia COIMPOBOXKIAETCA
MIOCTaHOBKOM BOIPOCOB U JIUCKYCCUEH B MOMCKAX OTBETOB Ha 3TU BOMPOCHI.

JIeKIIMOHHBIN MaTepual 3aKperuIsieTcss B X0/1e JIAOOPaTOPHBIX pabOT, Ha KOTOPHIX BBIMTOJIHS-
I0TCS TPYIIIOBBIC WM UHIUBUIYyalbHbIC 331aHUs 0 TpoiiaeHHoil Teme. [1pu npoBenenun nadopa-
TOPHBIX 3aHSTUN HCIIOJIB3YCTCA MCTOA KOHTCKCTHOI'O o6yquI/151, KOTOpBIfI IMMO3BOJIACT YCBOUTH Ma-
TepHal MyTeM BBISIBIICHUS CBA3EH MEXKAY KOHKPETHBIM 3HAHUEM U €T0 IPUMEHEHHEM.

CamocrosiTenibHass paboTa CTUMYJIHUPYET CTYIAEHTOB B IPOLIECCE IMOATOTOBKH JIOMAITHUX
3aJaHUl, TpPU pEUICHUH 33Jad Ha Ja0OpaTOpPHBIX 3aHATHSAX, MPH MOATOTOBKE K HTOTOBOMN
aTTecranuu.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YaroImmXxcst

Ilepedyenb TeM 1JIsl MOATOTOBKU K CEMHMHAPCKHUM 3aHATHAM:
Tema 1. [IpuponHble pa3pbIXJEeHHbIE, AUCIIEPCHbIE U KaMeHHble MaTepuaibl. Kiaccudukamus rop-
HBIX TIOPO/JI IO MIPOUCXOXKACHHUIO:
U3BEP)KEHHbIE ITyOUHHBIE;
W3JIMBUINECS IIJIOTHBIE;
W3JIMBLINECS IOPUCTBIE;
yCJIOBHSI OOpa30BaHUs.
N3BeprxkeHHbIE ITyOUHHBIE TOPHBIE TOPO/Ibl: TPAHUTHI, CHEHUTHI, Tab0Po.
W3nuBiinecs mioTHbIE TOPHBIE MOPOAbL: TOphUpPHI, aHJIe3UT, A1abda3, 6a3albT.
W3nuBImecs mopucTbie FOpHbIE TOPOJIbl: BYJIKAHWYECKHE TETJIbl, BYJIKaHUYECKHE TY(bI, MEM3BI.
OcaouHble TOPHBIE TOPOJIBI:
MexaHu4deckue ((huznyeckue) — rpaBuil, NeCokK, IIMHA, IECYaHUK, KOHIJIOMepaT, OpeK4ms;
OpraHOTreHHbIE (PACTUTENIBHOTO U KUBOTHOI'O NMPOUCXOXKICHMS) — M3BECTHSIK-PAKyLICYHUK, MEII,
Tpened, IUaTOMMUT;
XUMHUYECKHE — TUIIC, aHTUAPUT, MarHE3uT.
Metamopduueckre mopoabl: THEHC, TITMHUCTBIE CIIAHIIbI, KBApILUT, MpPaMop.
Tema 2. MuHepalibHbIe HEOPraHUYECKHE BSDKYILME BEIIECTBAa U MaTepraibl HA KX OCHOBE
Knaccudukanmus.
BozayiHelie U TUIpaBINYECKUE BSIKYIIHE.
Bo3nymiHas n3BecTs: oy4eHue, ralieHue, TBEPACHHUE.
M3BecTKOBO-TYIII0JIAaHOBBIE U N3BECTKOBO-IIIJIAKOBBIE BSXKYIILUE.
[TopTnanauemeHt.
I{eMeHTHBIN KIIMHKED: MOTYyYEHNE, XUMUYECKUN U TPaHYJIOMETPUIECKUNA COCTAB.
['mapartanus nemenra, popMupoBaHue eMeHTHOro Tecta. CTPyKTypa LIeMEHTHOTO KaMHS.
CrenuanbHble BUIIBI IIEMEHTA: OBICTPOTBEPCIONMINMA, TUTAKOBBIN, THAPOGHOOHBINA, TIACTHDHUITAPO-
BaHHBIH, MYLII0JIAHOBBIH, CyIb(PaTOCTONKHUI U Ap.
IIpoyHOCTHBIE CBOWCTBA LIEMEHTA — MAPKA U aKTUBHOCT.
CrpoutenbHbIii TUIIC: CBOICTBA, YCIOBUS IPUMEHEHUS.
Tema 3 MckyccTBEeHHBIE KAMEHHBIC MaTepHabl, OCTOHBI.
Knaccugukarus.
Marepuansl 111 6eToHa.
3anonHuTeny 11 6etoHa. Ilecok, OCHOBHBIE TPeOOBAaHUS U CBOMCTBA.



[Ile6eHb, OCHOBHBIE TPEOOBAHUS U CBOMCTBA.

TpeboBaHus1, IpeabsBIsAEMbIE K LIEMEHTY U BOJE JJIs IPUTOTOBIICHUs OETOHA.
Pacuer coctaBa 6eToHa 3aJaHHON MapKu.

[TpuroroBneHue, TPaHCIIOPTUPOBKA U YKJIaJKa OETOHHOW CMECH.
Knaccugukarus sxene300eTOHHBIX U3AeTuid. Buasl apmarypsl.

ApmupoBanue U (GOpMUPOBAHUE HKEIE300€TOHHBIX U3/IETHUI.

Knaccugukaius cTpouTeIbHBIX PACTBOPOB.

Marepuassl 151 CTPOUTENBHBIX PACTBOPOB.

CBolicTBa CTPOUTENBHBIX PACTBOPOB.

Bunpl v nprMeHeHre CTpOUTENbHBIX PACTBOPOB.

Tema 7. Meraibl U cIIaBbl HA UX OCHOBE.

OO01ue cBeneHus 0 MeTaulax. YepHble MeTaulbl U CIUIaBbl. L[BeTHBIE MeTalIbI U CIUIABBI.
[Tpon3BOCTBO UyTyHA, BUABI YyT'YHOB.

[Tpon3BOCTBO CTAIH.

Oco0eHHOCTH TPOU3BOJCTBA CTAIM B MAPTEHOBCKUX I€Yax.

Oco06eHHOCTH KOHBEPTEPHOI'O U KUCIOPOJHO-KOHBEPTEPHOI'O CIIOCOOOB BBIIJIABKU CTAJIH.
BrlmaBka cTanu B 3JIEKTPUYECKUX TE€YaXx.

Bunbl TepMudeckoit 00paboTKH cTaly.

YrnepoaucTsie cTanu, BIMSIHUE HOPMAJIbHBIX IIPUMECEN HA UX CBOMCTBA. Mapku cTajei.
JlerupoBaHHbIE CTAJIM M UX MapKH.

Bup! IBETHBIX METAJIOB U CIJIABOB.

MenHble criiaBbl.

AJIOMUHUEBBIE CILIABBI.

CrinaBbl MarHust ¥ TUTaHa.

OO0paboTka METaJIOB JIaBIICHUEM.

Capka MeTaJloB.

®uznyeckasi CyIIHOCTh U YCIOBUS IPUMEHEHHUS SIEKTPOAYTOBOI CBapKH.
DJEeKTPOKOHTAKTHasl CBapKa U €€ pa3HOBUIHOCTH.

OcobeHHOCTH MpoIiecca ra30BOM CBapKH.

Knaccugukarus Bu10B KOPpO3UH METAILIOB.

CrniocoOBl 3aIMThl METAJJIOB OT KOPPO3HUH.

7. OneHOYHBIE CPEACTBA AJIsl POBECHUs POMEKYTOYHOM aTTeCTANMHU

a) Illnannpyembie pe3yabTaThl 00y4eHHUs] M OLCHOYHBIE CPEACTBA IJIsl IPOBEACHUS IIPOMEKY-
TOYHOI aTTecTALMU:

CtpyKTypHBII
PYKTYP [Inanupyemsle pe3yibTa-
AIIEMEHT OneHoyHbIE CpeaCTBa
Tl O0yUYCHHS
KOMIIETEHIINU
MK-14

TOTOBHOCTHIO Y4aCTBOBATh B UCCIICIOBAHUSIX OOBEKTOB MPOPECCHOHATHHON AEITETFHOCTU U MX
CTPYKTYPHBIX 2JIEMEHTOB

3HaTh - OCHOBHbIE (PU3UKO- IIpakTuyeckass padora Ne 1 OCHOBHBIE CBONCTBA Ma-
MEXAHUUYECKUE , TEXHO- | TEPUAJIOB
JIOTUYECKHE U DKCILTya- JlaGoparopuass padora Ne 4 AHu30TpONMs BOJAOIO-
TalMOHHBIE CBOWCTBA, TJIOLLEHNS APEBECHUHBI
CTPYKTYpPY Pa3JIMUHbIX
MaTepUaoB U yCIOBUS IlepeyeHnn TeopeTHYECKNX BONPOCOB K 3a4eTy:
MpUMEHEeHus 3TuxX mate- | 1. [TnoTHOCTB (BHUIBI TUIOTHOCTH ), TOPUCTOCTb.
pHUaIoB 2. Bogonornomenue. Bopomnoriomnenue nmo mMac-
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CTpyKTypHBII
DIIEMEHT
KOMIIETEHINH

[Inanupyemble pe3yibTa-
Thl 00Y4EHHUS

OneHouyHble CpeacTBa

ce ¥ 1o 00beMmy.

3. Koadduuuent pasmsruenus. B xakux npeze-
Jax u3Mensercs Kko3dduuuent pasmsardyenus’?
4. Mop030CTORKOCTb. XapaKTepUCTHUKA, METOIH-

Ka omnpeneneHus. Mapku MaTepraioB MO MOPO30CTOM-
KOCTH.

S. BrnasxHOCTB M TEIIONPOBOAHOCTb.

6. Yopyroct ¥ IUIACTHYHOCTH, KO3 duumeHt
ITyaccona.

1. IIpouHOCTD.

8. TBepaoctb, KpemocTb U KO3 HIMEHT pas-
PBIXJICHHS TOPHBIX TTOPOJI.

9. AOpa3uBHOCTb, HCTHPAEMOCTb U BSI3KOCTb
TOPHBIX TIOPOJ.

10. VYCTOHUMBOCTE U TPEIIMHOBATOCTh T'OPHBIX
HOpO/I.

11. Knaccugukarust TOpHBIX MOPOJ MO YCIOBUSAM
oOpasoBaHHs.

12. W3BepxeHHbIE TNTYOMHHBIE NOPOABL. Y CIOBUS

oOpazoBanus. Haubonee pacmpocTpaHeHHbIe TITyOHH-
HBIC ITOPOJIBI, 00JIACTH IPUMEHEHUSI.

13. W3nuBmmecs mIoTHBIE MOPOJbLI. Y CIOBUS 00-
pa3zoBaHus, HaMOOJEE PacPOCTPAHEHHBIE TTOPOIBI, 00-
JacTh MPUMEHEHHUS.

14. W3nuBmmecs: mopucTbie MOpoabl. Y CIIOBUS 00-
pa3zoBaHusi, HauOoOIee pacpOCTPAHEHHBIE MMOPOBI, 00-
JacTh MPUMCHCHHS.

15. Ocanounsle moponsl. Kiaccudukanus oca-
JOYHBIX TIOPOJI 110 YCIIOBHSIM 00pa30BaHUsl.
16. Mexanuueckue  ((usuueckue) OCaJ0vHbIE

TOpHBIE MOPOABI. YCIIOBUS 00pa30BaHUs, BUIbl MeEXa-
HUYECKUX OCaJIOYHBIX MTOPO/JI, 00JaCTh MPUMEHEHHUS.

17. XUMHYECKUE OCaJOYHbIE MOPOJIbI. Y CIOBUSA
00pa3oBaHMsl, BUBI TOPOA, 00IACTh IPUMEHEHHUSL.

18. Opranuueckue OCaJO4HbIE MOPOJBI. Y CIOBHS
00pa3oBaHusl, BUIBI IOPOJ, 00IACTh IPUMEHEHHUSL.

19. HenocraTku apeBecHHBI Kak CTPOUTEIHHOIO
MaTepuana.

20. MaxkpocTpyKTypa JpEeBECHHBI.

21. Knaccugukarus 1peBecHbIX MOPOJI MO MaKpO-
CTPYKTYpe.

22. @dusnueckue  CBOWCTBA  JIPEBECHUHBI  —
IJIOTHOCTb.

23. BrnaxxHocTh npeBecuHbl. Buabl BIaXXKHOCTH.

24, IIpoYHOCTHBIE CBOMCTBA JPEBECUHBI: IPOY-
HOCTB TIPU CXKaTUU U TIPH U3rHoe.

25. OCHOBHBIC BHUJBI CTPOUTEIHHBIX MaTEpPHAJIOB
U3 IPEBECHUHBI.

20. ITopoku 1peBeCHHBI.
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CTpyKTypHBII
DIIEMEHT
KOMIIETEHINH

[Inanupyemble pe3yibTa-
Thl 00Y4EHHUS

OneHouyHble CpeacTBa

27. CrocoObl 3alIuThl APEBECHBIX CTPOUTEIIBHBIX
MaTEpHUaIOB OT THUEHUS U BO3TOPAHHUS.

28. Kakoe BemiecTBO Ha3bIBAIOT MOPTIAHALEMCH-
TOM U 4TO TaKoe KJIMHKep?

29. XHUMHYECKUH COCTaB KIMHKEPA.

30. MuHepanoruueckuii coctaB KIMHKEPA.

31. [Tpo4HOCTHBIE CBOMCTBAa IIEMEHTa, KakK OIpe-
NENSIOTCSI MapKa IIEMEHTa U aKTUBHOCTH IIeMEHTa?

32. @dakTophl, BIHUAIONME HA MPOYHOCTH IEMEHT-
HOTO KaMH$l. BiusiHre TOHKOCTH TTOMOJIa IIEMEHTA.

33. Brnusinue temneparypbl U JaBieHUS (PEKUMBI
TBEPJICHHUS) Ha MPOYHOCTH [IEMEHTHOTO KaMHSI.

34. Bupl KOppo3uu IEMEHTHOTO KaMHSI.

35. CrieruanbHbBIC BUIBI IICMCHTA.

36. YUrto Ha3pIBaeTCcs OETOHHOH CMeEChIO, KIacCH-
(bukarus OETOHOB.

37. 3amoMHUTENN JUIS TSHKENOoro (oObrdHOTr0) Oe-

toHa. [lemeHt, TpeboBanus k uemeHty. Bona, TpeboBa-
HUSL K BOJIE.

38. 3amojHuTEIN Ig OeTOHA: IeOEHh U IECOK,
TpeOOBAHUS K HUM.

39. JobaBku k OeToHy: KiacCHU(pUKaLUsi U BIHUs-
HHUs 700AaBOK Ha CBOMCTBaA OeTOHA.

40. CBoiicTBa 6€TOHHOI cMecH: MPOYHOCTh, MapKa
OeToHa.

41. OcHoBHbIE (aKTOPBI, BIUAIOLIME Ha MPOU-

HOCTh O€TOHA: aKTHUBHOCTb I[EMEHTAa U BOJOBSDKYILEE
OTHOIILICHHUE.

42. UYro HaszpiBatoT yyryHom? Buasl uyryHos. Ilo-
Jy4eHHe YyT'yHa, B KaKUX arperarax MnojlyyaroT YyTyH.
Uro Takoe ¢urochl (IUIaBHHM), HUX POJIb B MOJIYYEHHH
yyryHa?

43. Uto Ha3zwBatoT cranbio? llomyuenue cranm.
Kakue npumecu Ha3bpIBalOT HOPMaJbHBIMH, KaK OHHU
BIIUSIIOT HA CBOWCTBA CTAJIN?

44, Knaccudukanus craneit — mo XuMu4eckomy
COCTaBYy M Ha3HAYEHUIO. YTJIEPOJIUCTHIE CTalli, MapKu
YIIEPOAUCTBIX CTAJIEH.

45. Kakne cranu Ha3pIBarOT JETMPOBAHHBIMH, Ka-
KM€ DJIEMEHTBHl NMPUMEHSIOT JUIs JIETUPOBAHUS CTanu?
Mapku JerupoBaHHbIX CTAJIEH.

46. Bunasl Tepmuueckoii 00paboTKH cTasy.

47. Bunel mexannueckoit 0OpabOTKH CTamu.

48. CrieueHHbBIE MaTEpUAIIbI.

49. Kakne maTepmaibl Ha3bIBalOT KOMITO3HIIMOH-
HeIMU? CBo¥icTBa M 001aCTh MPUMEHEHHUS! KOMITO3UTOB.
50. Knaccudukanuss KOMIO3UTOB 1O MaTepHaly
MaTpUIIBL.

51. Kiaccudukanmsi KOMIIO3UTOB 1O BHUJTY HAIOJI-
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CrpyKTypHBIid [Tnanupyemsble pe3ybTa-

DIIEMEHT OueHouHBIE CpeACTBa
KOMIIETEHIIUH Th1 00yerus
HUTEJIS.
YMers: - PacCYUTBIBATh COCTAB JlaGopaTopHas pa6ora Ne 2 3anonHuTens a1 OeToHa
MaTepHalIoB ¢ 3apaHee - IIECOK
3alaHHbIMU cBoMicTBaMu | JlabopaTopHasi pabora Ne 3 3anonHutens i 0eToHa
C LIEJIbIO MCIIOJIb30BaHUsS | - II€OEHb
UX B IIAXTHBIX U MOJ[3EM-
HBIX YCIIOBUSIX. IlepeyeHns TeopeTHYECKHX BOIPOCOB K 3a4eTy:
1. IlpoextupoBanue (pacder) cocraBa 6€TOHA.
2. CtpouTenbHble pacTBOPHI: KJIacCU(UKaLUA 1O MJI0T-
HOCTH, BUJy BSDKYIIIETO, HA3HAUCHHIO.
3. Marepuansl 1Ji1 OIPUTOTOBICHUS PacTBOPOB: BSIKY-
uiee, IIECKH, TUTACTU(UIHPYIOLITHE T00aBKH.
IIpo4yHOCTHBIE CBOWCTBA PACTBOPOB.
Brnaners: - HaBbIKaMHU OIpe/IeTIeHUs

IIpakTuyeckas padora Ne 1 V3yyenue TpeGoBaHUI
rOCy/IapCTBEHHBIX CTaHAApPTOB ACHCTBYIONIMX Ha pas-
JMYHBIE BELIECTBA U MaTE€PHUAIIbI

IpakTnyeckas padora Ne 2. MapkupoBka crajnei
IIpakTuyeckasi padora Ne 1 MapkupoBKa 4yryHOB
IIpakTuyeckas padora Ne 4 MapkupoBKa I[BETHBIX
METAJIJIOB U CIUIABOB

JlaGopaTopHas padora Ne 5 OnpezneneHue NpoYHOCTH
3aKpervieHuss s MeTAJUIMYEeCKOM IuTaHru (aHkepa) B
CKBaXMHE (IIIIType)

CBOMCTB MaTepUAJIOB, UC-
HOJb30BaHUS  IOJIyYEH-
HBIX 3HAHUM B IIpaKTHU4C-
CKOM JesITeNbHOCTH;

- CIIOCOOHOCTBIO CaMo-
CTOATENIBHO IpUoOpeTaTh
HOBBIC 3HaHHA, HCIIOJIb-
3ysl COBpeMEeHHble 00Opa-
30BareibHbIe U UHGOP-
MaIMOHHBIE TEXHOJIOTHH.

0) Ilopsinox nmpoBeaeHHs NMPOMEKYTOYHON aTTeCTAallMH, NMOKA3aTeJH H KPUTEPHH Olle-
HUBAHUS:

[TpomMexxyTodHasi aTTecTanus Mo JUCHHILINHE «MaTepruanioBecHIe» BKIIOYACT TCOPETHYC-
CKH€ BOIPOCHI, MO3BOJISIIOIINE OIIEHUTh YPOBEHb YCBOCHHSI OOYYArOIIMMHUCS 3HAHUM, U MpaKTUYe-
CKHe 3aJIaHWsI, BBISBIISIONIAE CTEIEHb CPOPMUPOBAHHOCTH YMEHWW W BIIAJICHUH, MIPOBOAMTCS B
dbopme 3ayera.

Memoouueckue pexkomenoayuu 01 NOO20MOBKU K 3a4emy

W3ydenue quciuIuinHbl «MaTepuanoBeieHney» 3aBepIIaeTcs caueil 3auera. 3a4eT SBIsSETCS
(hopMOit UTOTOBOTO KOHTPOJISI 3HAHUH U YMEHHUH, TTOJIYYEHHBIX Ha JICKITUAX, CEMUHAPCKUX, TPAKTH-
YEeCKUX 3aHITHUSX U B MPOIIECCE CAMOCTOSTENIbHOM paboOTHI.

B mepuo 1 moAroToBKH K SK3aMEHY CTYICHTHI BHOBH OOPAIIAOTCS K MPOUICHHOMY ydeOHOMY
MmaTtepuany. [Ipu 3TOM OHHM HE TOJILKO CKPEIUISIOT MOJTYYSHHbIE 3HAHHS, HO M IMOJIy4aloT HOBHIE.
[ToaroToBKa CTy/IeHTa K 9K3aMEHY BKJIFOYAET B ce0s TPH ITara:

-caMOCTOsATeIbHAs paboTa B TEUEHUE CEMECTPa;

-HETIOCPEICTBEHHAS ITOJTOTOBKA B JIHU, TIPEIIIICCTBYIONIHE dK3aMeHY IO TeMaM Kypca;

-IOATOTOBKA K OTBETY Ha BOMPOCHI, COJEpIKaIINecs B OMIeTax.

Jluteparypa A TIOATOTOBKM K 3a4eTy PEKOMEHAYeTCs MperojaBaTelieM JTH00 yKa3aHa B
yueOHO-MEeTOInYecKOM KoMmruiekce. i momHOThl yueOHOM MHpOpMAINKM U €€ CPAaBHEHUS JTy4Ille
UCIIOJTb30BaTh HE MEHee JIBYX yU4eOHUKOB. CTYICHT BIpaBe caM MPHUACPKUBATHCS JIFOOOH W3 TIpei-
CTaBJICHHBIX B yU€OHHMKAX TOUYEK 3pEHUS MO CIIOPHOM MpobiieMe (B TOM YUCIE OTIIMYHOU OT MPEro-
JlaBatessi), HO TPU YCIIOBUH TOCTATOYHON HAyYHOW apryMEeHTAIUH.

OCHOBHBIM HCTOYHUKOM MOJATOTOBKH K 3aUETy SIBJISICTCS KOHCIEKT JIEKIUH, T/Ie YIeOHBINA Ma-
TepUal AeTCs B CUCTEMAaTU3WPOBAHHOM BHUJE, OCHOBHBIE TTOJIOKEHUS €r0 JETATU3UPYIOTCS, MO-
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KPEIUISIFOTCSI COBPEMEHHBIMU (pakTaMu W HWH(OpManuend, KOTOpble B CHIIy HOBU3HBI HE BOIIIN B
OITyOJIMKOBAaHHbIE NI€YaTHbIE UCTOYHUKU. B X01€ MOATrOTOBKYU K SK3aMEHY CTYIE€HTaM HE0OXOAUMO
oOpalllaTb BHUMaHHE HE TOJIBKO HA YPOBEHb 3allOMHHAHMSI, HO U HA CTENIEHb IOHMMAaHUS U3jarae-
MBIX IPOOJIEM.

Iloka3aTeiu U KpUTEPUH OLIEHMBAHUSA:

OTBeT CcTy/IeHTa Ha 3a4€Te OLEHUBAETCS OJJHOM U3 CIEIYIOLIUX OLICHOK: «3a4T€HO» U «HE3aUYTECHOY,
KOTOPBIE BBICTABJISAIOTCS 110 CIEAYIOIIUM KPUTEPUSM.

OueHKH «3auTeHO» 3acCIyXUBAeT CTYACHT, OOHApyKUBIIUN BCECTOPOHHEE, CHUCTEMaTH4YeCKOoe U
riry0oKoe 3HaHWE y4eOHOTO M HOPMATHBHOTO MaTepHaia, YMEIOIIUH CBOOOIHO BBIOIHATH 3aja-
HUS, IPEyCMOTPEHHBIE IPOTPAMMOM, YCBOMBILINN OCHOBHYIO U 3HAKOMBIN C JOMOJIHUTEIBHON JIU-
TepaTypol, pekoMeHmoBaHHOW Kadempoi. Takke OllEHKAa «3a4TEHO» BBICTABISETCS CTYACHTaM,
0OHapyXUBIIMM TOJHOE 3HAHME y4EOHOro MarepHualia, YCIEUIHO BBIMOIHSIONIMM MPeIyCMOTPEH-
HbIE B IpOTrpaMMe 3aJaHHs, YCBOMBIIUM OCHOBHYIO JINTEPATypy, PEKOMEHIOBaHHYIO Kadeapoid,
JEMOHCTPHUPYIOIINE CUCTEeMaTHYECKUI XapaKTep 3HAHUN 10 TUCIUILIMHE U CIIOCOOHBIE K UX CaMo-
CTOSTEIILHOMY TIOIIOJIHCHUIO W OOHOBJICHHIO B XOJ€ JaJbHEWIEH ydeOHON paboThl U mpodeccro-
HaJbHOM JesTenbHOCTH. Kpome TOro, OLEHKOU «3a4T€HO» OLEHUBAOTCS OTBETHI CTYJEHTOB, ITOKa-
3aBIIUX 3HAaHUE OCHOBHOT'O Yy4eOHOTO Marepuana B 00bemMe, He0OX0AUMOM ISl JajbHEeHIIe yuaeobl
U B mpezacTosmiei paboTe mo npodeccuu, CIpaBIsSIOMUXCS C BBIMOJTHEHUEM 3aJaHUi, IPEIyCMOT-
PEHHBIX MPOTPAMMOM, HO JIOITYCTHUBIIUM MOTPEIIHOCTH B OTBETE HA SK3aMEHE U IMPU BBINOJHEHUHU
KOHTPOJIbHBIX 33JjaHUM, HE HOCSIIHUE NMPUHUUIIUATIBHOIO XapaKTepa, Korja yCTaHOBIEHO, YTO CTY-
JIeHT 00J1a1aeT HEOOXOMMBIMH 3HAHUSMU ISl TIOCIIEYIONIET0 YCTPAaHEHHS YKa3aHHBIX ITOTPEIIHO-
cTel 1oJ1 PyKOBOJICTBOM IPENOAABATEIS.

OrneHka «HE3auTeHO» BBICTABISIETCSA CTYJEHTaM, OOHApPYKUBIIMM IpoOeibl B 3HAHUSIX OC-
HOBHOT'O Yy4eOHOT0 MaTepuaa, JOMYCKAIOUIMM MPUHIUIUAIbHBIE OIIUOKH B BBIMOJIHEHUH MPEAY-
CMOTPEHHBIX IIPOrpaMMoOM 3aaHui. Tako! OLIEHKU 3aCIIyKUBAIOT OTBETHI CTYACHTOB, HOCAILE HE-
CHUCTEMAaTU3UPOBAHHBINA, OTPHIBOUHBIM, MOBEPXHOCTHBIA XapakKTep, KOTJa CTYJEHT HE MOHHMMAeT
CyILIECTBA M3JIara€MbIX UM BOIIPOCOB, YTO CBUAETENBCTBYET O TOM, YTO CTYJAEHT HE MOKET AAJIbIIE
MPOJ0HKaTh 00ydeHHe WM MPUCTYNaTh K MPO(eCCHOHATBHOM NesSTeNbHOCTH 0e3 JTOMOTHUTENb-
HBIX 3aHSITUHI IO COOTBETCTBYIOIIEH JUCHHUIUINHE.

8 YuedHO-MeTOoAHYEeCKOE U HH(POPMAIHOHHOE 00ecTieYeHre TN CIUTIIHHbI
a) OcHoBHasi IMTEpPaTYpA:
1. 3emckos, }0.B. Marepuanosenenne [DnexkTpoHHblii pecypc]: YueOnoe nocobue. - CIIO.:
NsnarensctBo "Jlans", 2019. - 188 c. https://e.lanbook.com/reader/book/113910/#2
2. CanynoB, C.B. MarepuanoBenenue [DneKTpoHHBIH pecypc]: YueOHoe mocobue. - 2-¢
mg.ucn. WM mom. - CII6.: MspmarensctBo  "Jlams", 2015. - 208 c.
https://e.lanbook.com/reader/book/56171/#4
3. bupont, B.C. MarepuanoBenenue. [DnekTpoHHbIi pecypc]: YueOHnoe nocodue / B.C. bu-
ponb, T. A. Openkuna, T. H. [Ipo3nosa, JI. A. beikons, JI. C. Il{ypran. — Kpacnosipck: UITK
Covy, 2008. - 454c. https://www.studmed.ru/biront-vs-i-dr-
materialovedenie 7e61626e4f5.html
4. Jlaxtun, 0. M., JleoutseBa B. II. MarepuanoBenenue [DaeKTpoHHBIN pecype]: YueOHHK
JUTSL BBICIITUX TEXHUYCCKUX YUeOHBIX 3aBeJeHHI. — 3-¢ u3., nepepad. u jpom. / FO.M. Jlax-

THH, B.IL JleontneBa —M.: MaimHocTpoeHue, 1990. —528 c.
http://www.materialscience.ru/subjects/materialovedenie/knigi/lahtin_yu _m_leonteva v_p_
materi-

alovedenie_uchebnik_dlya_visshih_tehnicheskih_uchebnih_zavedeniy 3e izd_pererab_i_
dop_m_mashinostroenie_1990 528 s 23 01 2010/

5. JlyBapoB, B.b. TexHoyorusi KOHCTPYKIIMOHHBIX MaTepHUAJIOB. [DJIEKTPOHHBIA pecypc|:
VYuebnoe mocobue / B.b. ysapo, T.B. Xwmenenko. - Kemeposo: Kys3I'TY, 2012.
https://e.lanbook.com/reader/book/69423/#2
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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/
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://e.lanbook.com/reader/book/69423/#2

6. Cenpix, JI.B. TexHonorus KOHCTPYKIIMOHHBIX MaTEpUasoB. [DIEKTPOHHBIA pecypc|: Kypc
ek / JILB. Cempix. - M.: wma Jdom MHCuC, 2012. - 170 c.
https://e.lanbook.com/reader/book/116876/#3

0) JlonosHuTe/bHAS JIMTEpaTypa

1. AGpamosa, B.1. Marepuanosenenue. [Tekcr]: YueOnuk / B.U. Ab6pamosa, H.H. Ceprees. -
Tyna: uzn-so Tyn roc. nea. yu-ta um. JI.H. Toncroro, 2012. - 194 c.

2. ApnackuH, A.M. MarepuanoBenenue B MamuHocTpoeHun [Tekct]: Yuebnmk / A.M.
Anackus. - M.: FOpaiir, 2015. - 536 c.

B) Meroaunueckue yKka3aHus:

1. KopneeB, C. A. Marepuanosenenue : npaktukym / C. A. Kopuees, E. II. Kamanona;
MI'TY. - Maruutoropck : MI'TY, 2018. - 1 anekrpos. ont. auck (CD-ROM). - 3ari. ¢ tu-
TYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3711.pdf&show=dcatalogues/1/
1527645/3711.pdf&view=true (mara oOpamenusi: 15.10.2019). - MakpooObekT. - TekcT :
AIIEKTPOHHBIN. - CBenenus poctymnusl Takke Ha CD-ROM.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehi:
ITporpamMmmHoe obecrieueHue:

Haumenosanue [10 Ne norosopa Cpoxk neficTBUS JIULEH3UU
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

Juis 6usHeca-CTaHIapTHBIN

7Zip CBOOOJTHO pacrpocTpaHsemMoe | 0eccpoyHO

NuTepHeT-pecypcesr:

HannonaneHast nHGOpPMallMOHHO-aHAIUTHYECKas cucTteMa — Poccuiickuil MHIEeKC HaydyHOTro
nutupoBanust (PUHL]) [Dnextponnsiit pecypc]. — URL: https://elibrary.ru/defaultx.asp — 3aru. ¢
JKpaHa.

[TouckoBas cucrema Akagemusi Google (Google Scholar) [Dnektponnsriit pecype]. — URL: —
URL: https://scholar.google.ru/ — 3arm. ¢ sxpana.

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIHILINHBI
MaTepHaHBHO-TeXHquCKoe oOecrieuenue JUCHUITIIIMHBI BKJIFOYACT:

Tun u Ha3BaHKE ayAUTOPUU

OcHaleHue ayiuTopun

JlekMoHHAs Ay AUTOPHS

MybpTUMeIniHBIE CPEeACTBA XPaHEHUs], iepeiaur U IpecTaBIie-
HUs HHGOpMaLIuU

Jlaboparopust

I'unpasnuyeckuid mpecc, HAOOP CHUT, BECHI, TUKHOMETD (IS OTpe-
JIEJIEHUS TUIOTHOCTH MaTepUalIOB), CTyNKa (A1 M3MEIbYEHHS Ma-
TEPUAJIOB), MeTaJIMYecKre (OpMBbI (U1 MPUTOTOBICHUS OETOH-
HBIX 00pa3IoB).

AynuTopuu sl CaMOCTOSATENBHOM pa-

0OThI: KOMITBIOTEPHBIC KJIACCHI; YH-
TaJbHBIE 3aJI6I OMOINOTEKHU

[MepconasbHble KOMIBIOTEPHI ¢ TakeTom MS Office, Autodesk
Autocad, Surpac, Micromine, Beixozom B IHTEpHET U € I0CTYIIOM
B 2JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEy YHHU-
BepcUTeTa
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