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3aB. kadenpoi H.A. ®eoktHcTOB

PaGouas nporpamma o00pena Metoauueckoi komuccreit UMMuM
20.02.2024 r. nmporoxon Ne 4 B
IMpencenarens AL Casnnos

PaGouas nporpamMma coCTaBlieHa:

jouent kadeapst JINuM, kana. TexH. Hayk 0.C. MonoukoBa

Peuensent:
potent Kadeapbl MuTOJIMM, KaHA. TEXH. HAYK ~~_ M.A. lllekieen




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl JIUTEHHBIX MPOLIECCOB U MaTEPHATOBEICHHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2027 - 2028
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eoktuctoB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX MPOLECCOB U MaTEPHATOBEICHHUS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbto npenogaBanus kypca «Hemeraminyeckue MaTepuabh) SBISETCS:

- 03HAKOMJICHHE CTYJCHTOB C OOIIMMU BOTIpocaMu ()OPMUPOBAHUS CTPYKTYPHI U CBOWCTB
B M3/CNIUSAX U3 HEMETAJUIMYECKUX MaTepUaoB;

- (hopmupoBanre TPO(HECCUOHATHLHBIX HABBIKOB Y CTYICHTOB, YTO TIO3BOJIUT UM pEIIaTh
3aJaud, COOTBETCTBYIOIIME WX KBaIU(PUKAIUU B IPOU3BOJCTBEHHO-TEXHOJIOTUYECKOM,
HAy4YHO-UCCIIEI0BATENbCKON U IPOM3BOACTBEHHO-YIIPABICHYECKOM JESITEIbHOCTH.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmMbl

HNucnumuaa Hemerammmueckue MaTepuaibl BXOIUT B 4YacTh yd4eOHOro IjiaHa
dbopMHUpyeEMYIO y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH 00pa30BaTeIbHON MPOrPaMMBl.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMUpOBaHHBIC B pE3YJIbTATE U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

Xumus

duznueckas XuMus

Mertposnorusi, cTaniapTu3anus U cepTUQUKaLL

®usuka

MexaHuka MaTepHaIoB U OCHOBBI KOHCTPYHPOBaHUS

Teopus cTpoeHuss MaTEpUaAIoOB

MarepuanoBeneHue

TexHOoM0rrs NoJIy4eHHs U3AENIUA B MAILIMHOCTPOCHUH

MexaHn4eckne CBOMCTBAa MaTEpUaIOB

du3nyecKue CBOMCTBA MaTEPUAIIOB

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUU TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOIUMBI 7151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

Br160op MaTepranioB ¥ TEXHOIOTHI TEpMOOOPAOOTKH B MAIIMHOCTPOCHHUH

Komno3uimonueie MmaTepuaisl

MoaenupoBaHH€e U ONTUMHU3ALKS CBOMCTB MAaTEPUATIOB U TEXHOJIOTHUECKUX MPOLIECCOB

[Ipon3BOACTBEHHAS — IPEAIUIIIIOMHAs IPAKTUKA
[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHONW pabOThI
IToaroroska k ciade U cada rocy1apCTBEHHOIO HK3aMeHa

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUs!

AUCHUILTUHBI (MOYJIs1) ¥ MIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHH sl

B pesynbrare ocBO€HHS NUCHUIUTMHBI (Moayns) «Hemeramnudeckwe MaTepuaib
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO,}I HHIUKaTopa I/IH)II/IKaTOp JOCTHIXXECHUA KOMIIETCHIITN N

[1K-3 CniocobeH BbIOMpaTh MaTepHalibl IpU pa3paboTKe TEXHOJIOTMUYECKUX MPOLIECCOB B 00JIACTH
MaTepuajIoBeIeHHUS U TEXHOJIOTUU MaTEPHAJIOB B MAIIMHOCTPOSHHUH

[1K-3.1 BriOupaer metamnueckue M HEMETAJUTMUYECKUE MaTepHasbl IS JeTallen
MaIlliH, IPUOOPOB M HHCTPYMEHTA




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKkTHas pabora — 82,9 akaj. 4acos:
—aynuropHas — 81 akaj. 4acos;
— BHeaynuTopHas — 1,9 akaj. yacos;
— caMocTosTeNnbHas padora — 25,1 aka. yacos;
— B (hopMe NMPaKTUYCCKOM OJATOTOBKY — 8 aKa/l. Jyac;,

dopma aTTecTaluy - 324ET C OUEHKOMN

AynutopHast 3 =
o | KoHTaKTHas pabora E 3 dopma TEKyIEro
=
N B aKa/l. yacax o Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) S A . P Kon
S & © | caMocTosTeNnpHOI | ycmeBaeMoCTH u
JIACIMTUTHHBI 5 £ o . | xommeTeHmn
3 o & padoThI MIPOMEKYTOYHOM
na6. |mpakr. | € &
Tlex. . 128 aTTeCcTaIluu
3aH. 3aH. | O &
1. HemeTanmnyeckue MaTepuaibl.
Knaccudukarmst
HEMETANIMICCKUX MaTePHAJIOB.
11 OcHOBHBIE THIIBI
COBPEMEHHBIX
HEOPraHMIEeCKUX u IpopaGorka
OPTaHUYECKHX MaTe-pUaloB, HGEHfIOHHOFO KonrponbHas
TPUHITATIBI BBIOOpa MATEDHANA: pabora
MaTepuaioB g 3aJaHHbBIX| 8 6 8 8 P i 3ammra TIK-3.1
MOJATOTOBKA K
CJIOBH IKCILTyaTalyy. JTab0paTOPHBIX
11a00paTOPHBIM
Onenka KayecTBa 3;{ XTHI;M pabot
MarepuaaoB B
MPOM3BOJICTBEHHBIX
YCIIOBHSIX.
HWroro no pazaeny 6 8 8
2. Knaccudukanus miaactmace.
CrtpoeHre MOJIEKYN IOJUMEPOB.
Crpoenue KOMITO3HIIHOHHBIX
MaTepHuasoB. Crpoenue
MTOJIUMEPOB. OcobenHoctn
CBOWCTB MOJIMMEPHBIX
MaTepuaIoB




2.1 Ornenka KadecTBa

MOJIMMEPOB B
MIPOM3BOJICTBEHHBIX
YCIOBHAX Ha CTaJ Ul

OTIBITHO-TIPOMBIIIJICHHBIX
UCOBITAaHUA ©  BHEIPCHUSL.
Bnusiaue Pa3IHIHBIX
(hakTopoB (Temneparypa,
HArpy3KH,  arpecCUBHOCTH

IIpopaboTka
Cpenbl W Tp.) Ha COCTOSIHUE KonrponbHas
JICKIIUOHHOTO
HEMETATTHISCKUX MaTePHATA: paboTa
MmarepuaioB. CsoiictBa u| 8 10 P ’ 3amura TK-3.1
MOJTOTOBKA K
pUMEHEHHE Tab0paTOPHBIX
1a60PaTOPHBIM
HEMETAITMYECKUX pabot
3aHATHSM
MaTepuasoB. TTpUHIUTIEL
BbIOOpa MaTepUayioB IS
3aJ]aHHbBIX ycoBHi
JKCIUTyaTallld €  y4eTOM
TpeOoBaHUit
TEXHOJIOTHIHOCTH,
9KOHOMHYHOCTH,
HaJIeKHOCTH u
JIOJITOBEYHOCTH.
Hroro mo pazneny 10
3. Kepamudeckue MaTepuasbl.
ITnacTMmaccel. Knaccuduxkarmus
macTMacc. CBOMCTBa mlacTMacc.
CaoticTBa, MIpUMEHEHHE
TEPMOIUIACTHYHBIX  IIIACTMAcC:
TIOJIUATUIIEH, TIOJIUTIPOTIHJIEH,
MOJTUCTUPOIL. CBoiicTBa,
pUMEHEHHe OPTaHUYECKOTO
CTeKJIa, TIOJIMBUHIIXJIOPUIA U JID.
CaoticTBa, MIPUMEHEHHE
TEPMOPEAKTUBHBIX  TIACTMACC.
OO6uias XapaKTepUCTHKA,
CBOMCTBa, NPUMEHEHHE.
31 Onenka KayecTBa
TIacTMacc B
TMPOU3BOACTBECHHBIX
YCIIOBUSIX Ha CTaJuu
OIBITHO-IIPOMBIIIJICHHBIX
UCIIBITAHUH W BHEIPEHHSI.
AP IIpopaboTka
TIpuHIATIB BBIOOpa
JIEKIIHOHHOTO
MarepuanoB Uil 3aJaHHBIX
o Marepuana; KonrponbHas
YCIOBHH OJKCIUTyaTalu C
qeTOM TheGosanuii MOJITOTOBKA K pabota
Y p 8 2 J1a00paTOPHBIM 3amura TIK-3.1
TEXHOJIOTHYHOCTH,
3aHATHAM; 71a00paTOPHBIX
O9KOHOMUYHOCTH,
MOATOTOBKA K pabot
HaJIeKHOCTH u .
KOHTPOJIBHOM
JIOJITOBEYHOCTH,
pabore
IKOJIOTUUECKHX
MOCIIEACTBUHA Hux
MPUMEHEHUSI pu
MPOCKTUPOBAHUN
BBICOKO-TEXHOJIOTHIHBIX
MPOLIECCOB.
Hroro mo pazaeny 2
4, Heoprannyeckue
HEMCTAJUNIMYCCKUEC MaTtepualibl.
CaoiicTBa " MpUMEHEHHUE

HCCUJIMKATHBIX MaTCprajloB




4.1 Anmas. I'pacur.
Kopynn. Ac6ecr. Currona.

IIpopaboTka
KBapu. Hurtpug u xapobupg pop
. JICKIIUOHHOTO
6opa. CpoiicTBa u 3amura
Marepuana;
NPUMECHCHHE  CHJIMKATHBIX| 8 6 7 2 1a60paTOPHBIX IK-3.1
MOJTOTOBKA K
MaTepHajoB. pabot
n1ab0paTOpHBIM
Heoprannueckoe crekio.
3aHITHUSIM
Curaiel.  Kepamunueckue
MaTepuabl.
HUroro no pazaeny 6 7 2
5. MexaHnuyeckue  CBOICTBa
HEMETANIMIECKUX MaTepuaioB U
MpOBEICHHE UCTIBITAHU I u
DKCIIEPTH3.
51 Onenka KayecTBa
MOIUMEPOB B
MPOU3BOJICTBEHHBIX
YCIOBUSX Ha CTauu
OITBITHO-TIPOMBIIIIIEHHBIX
UCTIBITAHUI W BHEIPEHHS.
TTpuHIITIB BBIOOpaA
MaTepHajJoB Uil 3aJaHHBIX IIpopaboTka
CIIOBHH OKCIUTyaTalud C JIEKIUOHHOTO
yquOM Z eGEBaHI/Iﬁ Maie uana; 3aumpra
y p 8 6 8 2 P ’ 1abopaToOpHBIX TIK-3.1
TEXHOJIOTHIHOCTH, MOATOTOBKA K aGor
HSKOHOMUYHOCTH, n1a00paTopHBIM P
HaJIeKHOCTH u 3aHATHSM
JIOJITOBEYHOCTH,
9KOJIOTUUECKHX
MOCIEACTBUH Hx
MPUMEHEHUS pu
MPOEKTHUPOBAHUH
BBICOKO-TEXHOJIOTHIHBIX
TIPOIIECCOB.
HWroro no pazaeny 6 8 2
6. CsoiicTBa W TNpHMEHEHHE
HEMETAJIMYECKUX MaTepHAJIOB.
6.1 TIlpunuunsl  BeIOOpa
MaTepHajJoOB Uil 3aJaHHBIX
pHa A ! IIpopaboTka
YCIOBHH OKCIUTyaTalid ¢
N JIEKIITMOHHOTO
y4eTOM TpeboBaHuii
Marepuana;
TEXHOJIOTHYHOCTH,
MOATOTOBKA K Kontponbnas
9KOHOMHYHOCTH,
HAIEIKHOCTH " 1ab0paTOPHBIM paboTta
8 6 8 11 3aHITHSIM; 3amura TIK-3.1
JIOJITOBEYHOCTH,
MOATOTOBKA K 7Ta00paTOPHBIX
IKOJOTUUECKHX .
o KOHTPOJIbHOM pabot
TO-CIIC/ICTBUH ux
pabore;
NPUMEHEHUS pu
IloaroroBka k
MPOEKTHPOBAHUH
9K3aMEHY.
BBICOKOTEXHOJIOTUYHBIX
MIPOIIECCOB.
Wroro no pazneny 6 8 1,1
Wroro 3a cemectp 36 45 25,1 320
Hroro no aucnuminuze 36 45 25,1 3a4eT C OIECHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTeNbHbIX TEXHOJIIOTUN B IPENOAABAHUM JUCLMILIMHBI UCIOJIB3YIOTCS TPaJULMOHHAS U
MOJYJIBHO - KOMIIETEHTHOCTHAs! TEXHOJIOTUH.

Jlekuy TPOXOASAT B TpaauuMoHHOW ¢(opme, B ¢dopme IeKUUil-KOHCYIbTallud |
npobnemMHbIX Jekuuid. Teopernueckuil Mmarepuan Ha HPOOJEMHBIX JIEKIMAX —SBISETCS
pe3ybTaTOM YCBOEHHS TMOJY4Y€HHOW WH(POpPMAIMU MOCPEICTBOM MOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA U IIOMCKa IIyTed ero pemeHus. Ha nexuusax — KOHCYJNbTaUUAX H3JI0)KEHHE HOBOTO
MaTepuaya COIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKaxX OTBETOB HA 3TH
BOIIPOCBI.

[Ipu mnpoBeneHHM J1a0OPATOPHBIX 3aHATHH MCIOJIB3YIOTCS paboTa B KOMaHIE U
00CyX/IeHUE OJYYEHHBIX PE3yIbTAaTOB.

CamocrosarenbHass paboTa CTUMYIUpPYET CTYACHTOB B TIpOLECCe TMOATOTOBKU K
71a00paTOPHBIM 3aHATHSIM, IIPU OATOTOBKE K KOHTPOJIbHBIM PabOTaM U UTOIOBOM aTTeCTallnu.

B npouecce npenojaBanys JUCHUILIIMHBL IPELYCMAaTPUBACTCA:

-IPOBEJICHUE JIEKIIMOHHBIX 3aHATUH B TPAAMLMOHHOW (opMe ¢ UCIOJIb30BaHUEM
JEMOHCTPALIMOHHOT0 MaTepuasa o TeMam, TpeOYIOIUM UILUTFOCTPALlUY;

-MCIIOJIB30BAaHUE B TEMAax JIEKUUH MaTepUaliOB, CTUMYJIUPYIOLUIMX I103HABATEIbHYIO
AKTUBHOCTb CITYIIATENCH;

TexHonOrUs KOJJIEKTUBHOIO B3aUMOOOYUYEHHsI MCIIOJB3YEeTCs Ha BCEX 3aHATHUSX,
KOTOpBIE MPOBOJATCS B BUJE MIPAKTHUECKOI0O JJabopaTopHOro 3kcnepuMenTa. Hanpumep, 3amep
AQHAJIN3 IOJIyYEHHBIX PE3YJIbTaTOB 10 €JUHUYHBIM I10KA3aTEJsAM BBIIOJHAIOTCA OTIEIBbHBIMU
CTYJIEHTaMH, @ KOMIUIEKCHYIO OLIEHKY Ka4€CTBa OIPEACIIAIOT IPYIIIIOBBIM METOOM.

Ha nekunoHHBIX W 71a0OpaTOPHBIX 3aHATHSAX HPHUMEHSIOTCS 3JEMEHThl Ha OCHOBE
Kelic-MeToJ]a — 00yueHHEe B KOHTEKCTE MOJAEIUPYEMON CUTYal[Mi, BOCIIPOM3BOSILEH pealbHbIe
yCIIOBUS HaY4HOM, IPOU3BOJCTBEHHOM, OOIIECTBEHHOM AedTenbHOCTH. O0yydaronmecs A0KHbI
[IPOAHAIM3UPOBATh CUTYyallMI0, pa3o0parbcsi B CYTH MpoOJieM, MPeIOKUTb BO3MOXKHbBIE
pelieHus U BeIOpaTh Jiyuiee u3 Hux. Kelicel 60a3upyrorcs Ha peaqbHOM (DakTHUeCKOM MaTepHualie
WJIN K€ IPUOJINKEHBI K peallbHON CUTYaIUH.

OneHka MUKpPOCTPYKTYpPhl MAaTe€pHaOB IPOBOJUTCS MPU TOMOIIM COBPEMEHHOMN
npo¢eCCHOHATBHON KOMIBIOTEPHON MPOrpaMMbl KOJIMYECTBEHHOTO aHajiu3a U300pakeHHH —
Tixomet Pro

Bce naboparopHble 3aHATHUS 1O BBISIBICHUIO CTPYKTYPBI U @HAJIM3a CBOMCTB MaTepHalioB
IPOBOAATCS C JEMOHCTpallMed peallbHbIX 00pa3loB WIM JeTalied, MOJIYyYeHHbIX OT
POM3BOIUTENEH WK oTpeOuTeneit n3aenuii.

Ha xaxmoMm 3aHATUU CTYAEHTHI 0DOPMIISIOT OTYET, B KOTOPOM HEOOXOJMMO NPUBECTH:
KpaTKhe TEeOpeTHYecKHue JaHHBbIE IO BOMpocaM paboThl; ONMMCAHUE YCTAaHOBOK U METOIMK
UCIBITAaHUH TaOJIMLIBI UCTIBITAHUH; IPaUKHU U 3aBUCUMOCTEN; BBIBO/IBI 110 paboTe.

ITockonpKy 3aHATHUA TPOBOJAT  BBICOKOKIIACCHBIE IIPENOAABATENM  JOCTHKECHHE
HEOOXOJUMBIX  pEe3ylbTaTOB YCBOEHHS IPOrpaMMbl TapaHTUPOBaHO (IpU  YCIOBUU
OTBETCTBEHHOT'0 OTHOILLIEHUS CTY/IEHTA K U3YUYEHHIO NPEeIMETa).

Bocnpon3BoauMocTs 00pa30BaTENbHOIO IMPOLECCa BHE 3aBUCUMOCTH OT MacTepCTBa
[IPENOAaBaTelIsd TApaHTUPYETCs IPABUIIBHO COCTABIEHHOM IIPOrpaMMON TUCLUTIIINHBIL.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arImMXcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTALMI
IIpencraBieHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Camamaros, B. 1. MarepuanoBeneHne HEMETAUTMYECKUX MaTEPHAIOB : y4eOHOE
nocobue / B. W. Canamatos, H. O. TrotpuH ; cocrasurens O. B. Menpanuenko. — MpkyTck :
NPHUTY, 2021. — 94 c.— Tekcr: 31exkTpoHHBIN / JlaHb : 37I€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/325265 (nara obpamenus: 12.04.2024). — Pexxum
JOCTyMa: JIJIsl aBTOPU3. MOJIb30BaTENEH.

2. ApackuH, A. M. MarepualioBeicHHE ©  TEXHOJOTHUS  METAJUTUYCCKUX,
HEMETA/UTMYECKUX M KOMIO3MIIMOHHBIX MaTepuaioB . y4deOnuk / A. M. Anackun, A. H.
Kpacnosckuit. — Mocksa : ®OPYM : UHOPA-M, 2019. — 400 c. — (Bsiciiee obpa3zoBanue:
bakanaBpwuar). — ISBN 978-5-16-104328-8. — URL:
https://new.znanium.com/cataloa/product/982105

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. bayposa, H. WM. IIpuMeHeHHE TOIMMEPHBIX KOMIIO3UITMOHHBIX MAaTEpUAJIOB B
MalIMHOCTpOoeHUH  yueOHoe mocobue / H. U. Bayposa, B. A. 3opun. — Mocksa : UHOPA-M,
2019. — 301 c. — (Bricmiee oOpa3oBanue: bakamaBpuar). — 978-5-16-012938-9. — ISBN
978-5-16-106556-3. — URL.: https://new.znanium.com/catalog/product/1034672

2. Bonkos, I M. MammmHocTpouTeNnbHbIE MaTepHaibl HOBOTO MOKOJEHUS : ydeOHOe
nocobue / I'. M. BosikoB. — Mocksa : TH®PA-M, 2020. — 319 c. — (Bsiciiee obpa3zoBanue:
bakanaBpwuar). — ISBN 978-5-16-012892-4. — URL:
https://new.znanium.com/catalog/product/1048184

3. PoraueB, C. O. Metamnnueckue KOMIO3UIIMOHHbIE W TUOPUIHBIE MaTEpPHAIIBI.
['uGpuaHbIe HAHOCTPYKTYpHBIE MaTepuasl : yaeOHoe mocodue / C. O. Poraues, B. A. benos. —
Mocksa : MUCHUC, 2018. — 74 c. — ISBN 978-5-906953-92-6. — Tekcr : anexTpoHHslii // Jlanb
. DJIeKTpOHHO-OmMOMmoreuynas cucrema. — URL: https://e.lanbook.com/book/115266 (mara
oOpatenusi: 12.04.2024). — Pexxum gocTyma: A aBTOPU3. MOJIb30BATENCH.

B) MeToanyeckne yKazaHus:

1. Mengenesa, C. B. MarepuanoBeneHne : HEMETAIUIMYECKHE MaTepuaibl : ydeOHOe
nocobue / C. B. Mensenesa, O. 1. Mam3ypuna. — Mocksa : MUCHUC, 2012. — 73 c. — ISBN
978-5-87623-590-9. — TekcT : ayekTpoHHbIH // JIaHb : 3JEeKTPOHHO-OMOIUOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/117166 (mata obpamenus: 12.04.2024). — Pexxum goctyna:
JUISL aBTOPH3. TOJIb30BaTEIIEH.

2. MUKpOCTpYKTYypa MOPOIIKOBBIX U KOMIIO3UIIMOHHBIX MaTepuanos. [lerpouenko E.B. —
Marnutoropck: MI'TY, 2016 .

3. Marepuanosenenue. [Ipaktukym. Ememommn A.H., MonoukoBa O.C., IlerpoueHko
E.B. Marauroropck. Uzn. Leatp ®T'BOY MI'TY um. .. Hocora. 2019. 64 c.

4. Konuera H.B., ITonypko U.B. CtpykTypa, cBOICTBa U NPHUMEHEHHE COBPEMEHHBIX
MHCTDVMEHTAJIBHBIX MarepuanoB. [lopomkosle TBepable criaBbl. — Marauroronck: MI'TY,

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:
IIporpammuoe obecnieuenue

Haumenosanwne 10 Ne noroBopa Cpoxk neiicTBuUS TUIICH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB00OTHO pacrnpoctpansemoe [10 0eCCpOIHO

FAR Manager cB00OAHO pactpocTpansemoe [10 6eccpouHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
| HassaHue kypca | Cchuika



https://e.lanbook.com/book/325265
https://new.znanium.com/catalog/product/982105
https://new.znanium.com/catalog/product/1034672%202
https://new.znanium.com/catalog/product/1034672%202
https://new.znanium.com/catalog/product/1048184
https://e.lanbook.com/book/115266
https://e.lanbook.com/book/117166
https://dlib.eastview.com/

View Information Services, OO0 «<MBUC»

HammonaneHass wH(OpMalMOHHO-aHATUTHYICCKAS
cucremMma — POCCHUHCKHI HWHIEKC HAy4YHOIO
nutupoBanus (PHI)

URL: https://elibrary.ru/project risc.asp

[TouckoBas cucrema Axanemusi Google (Google
Scholar)

URL: https://scholar.google.ru/

@denepanbHOE  rOCylapCTBEHHOE  OHOKETHOE
yUpexKIACHUE «DenepabHbINA UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTU

URL: http://www1.fips.ru/

DneKkTpoHHbIe pecypcbl 6ubmuorexkn MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

Memz[yHapoz[Ha;I Oaza ITOJTHOTEKCTOBBIX
JKypHaAJIOB Springer Journals

http://link.springer.com/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTIIHHBI (MOLYJIs1)
MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIUTIITUHBI BKIIIOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://host.megaprolib.net/MP0109/Web
http://link.springer.com/

MaTCpI/Ia.HBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCIUIIIIMHBI BKJIIFOYACT:

1. Yuebnas ayauTopus JUisi IPOBEICHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEJICTBAMU OOyuYeHMs, CIyXallUMH Ul NpeAcTaBIeHUs ydeOHOH
uHpopManuu OOJNIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHas aynuTopus Ui NpPOBEAEHUS JIaOOPAaTOPHBIX 3aHATUH OCHAIlEHa
1a00paTOPHBIM 000PYAOBAHUEM:!

- obopyaoBaHue i TpUrOTOBIEHHS ULIH(OB (0Tpe3Hble, NLIHM(OBANIBHBIE H
HOJIMPOBAIIbHBIE KPYT'H; 000pYyJOBaHUE 11 TPABJICHUS HIUTHU(OB);

- MaIIMHBI YHUBEPCAJIbHBIC CTIBITATEIIbHBIE HA PACTSDKEHUE, CKATHE, CKPYUYHUBAHHE;

- MEPUTEIIbHBIN HHCTPYMEHT;

- IpuOOPHI JJIs1 U3MEPEHUS TBEPIOCTH 110 MeToaaM bpunernst u Poksenna;

- MUKPOTBEpAOMED;

- TICYU TEPMHUYECKUE;

- Mukpockornsl MUM-6, MUM-7,

- KOMIIBIOTEPHAs CHCTEMa aHalIn3a n3o0paxenuii « Thixomet Proy

- KOJUIEKLIMM MHUKPO- M MakKpoUUIM(OB YIJIIEPOJUCTBIX M JIETUPOBAHHBIX CTaled U
CILIABOB;

- aIb,OOMBI MUKPOCTPYKTYP;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebHas ayquTopus Ui IPYINIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAllUN, TEKYIIErO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTAllMU OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKO#1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. TTomenieHue 1j1si CAMOCTOSITEIHHOM PabOThHI OCHAIIICHO:

- KOMIBIOTEPHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
M C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue 1Isi XpaHEHHS U NPOPHIAKTUYECKOTO OOCIYy)KUBaHHUS Y4eOHOTrO
000pyI0BaHUS OCHALIECHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAIINN 1 MaTEPUAIOB.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0ecledeHne CaMOCTOATEIbHO padoThl 00yYa0IIMXCS
Bonpocs! 1J1s1 KOHTPOJIs TeKylIeil ycneBaeMOCTH 00y4aroumxcst
Petimune-xonmpono Ne 1:
1. Hemeramnnueckue MaTepuaibl U UX 3HAYCHUE JIJIsl PA3BUTHS COBPEMEHHOMN TEXHUKH.
Knaccudukanus HeMeTaluIMYeCKUX MaTepUalioB.
Knaccugukarus nonumepos.
CtpoeHue noIuMepoB.
Oco0eHHOCTH CBOMCTB MOJIMMEPHBIX MaTEPUAJIOB.
Bnusinue paznuyHbix (pakTOPOB HAa COCTOSTHUE HEMETAILIOB.
3aBUCUMOCTh COCTOSIHUS TTOJIMMEPOB OT TEMIIEPATYPBI, HATPY3KH, arpeCCUBHOCTH CPEIBI U
np.
8. CBoiicTBa U MPUMEHEHNE HEMETAJUIMYECKIX MaTEepPHAaJIOB.
9. Cocras, knaccudukaius 1 CBOWCTBA IJIaCTMAcCC.
10. TepmorutacTUUHBIE  IUIACTMACCHL:  MOJMUATWICH,  IMOJHUIPONMIEH,  MOJUCTUPOI,
bTopomIacTsl, OPraHUYECKOE CTEKIIO0, MOJIMBUHUIXIOPU U JP.
11. TepmopeakTUBHBIE M1JIACTMACCHI.
12. O6mias xapakTepucTHKa, CBOWCTBA, MPUMEHEHUE TEPMOILIACTHYHBIX OJIMMEPOB.

Noakown

Peiimune-xoumpons Ne 2:
1. Kepamuueckue marepuabl
CBoiicTBa NOPOUIKOBBIX, BOJOKHUCTBIX U CIIOMCTBIX OJIMMEPOB.
Heoprannueckne HeMeTaITHUECKUE MAaTePUAIIBI.
CBoiicTBa U IPUMEHEHUE HECHIIMKATHBIX MAaTepUAJIOB.
Anwma3s. I'padur. Kopyns.
Acbect. Cimrona. KBapi.
Hutpun 6opa. Kapouz 6opa. Aucynsdpun monubdaeHa.
bazaneT, rabbpo, nuabdas.
CBoiicTBa U MPUMEHEHUE CHIIMKATHBIX MAaTEPUAIIOB.
10. Heopranuueckoe CTEKIIO.
11. Curannsl.
12. MexaHunueckue cBOICTBa M MPOBEJCHUE UCTIBITAHUIN U SKCIIEPTHU3

©CoNoORWN

IIpnioxenne 2

7 OneHo4YHbIe CPEACTBA AJIsl IPOBEACHHUS NPOMEKYTOYHOM aTTeCTALINH
a) [lnannpyembie pe3yabTaThl 00y4eHHUs] U OLlEHOYHbIE CPEJACTBA JIsl IPOBeAeHU
NPOMEKYTOYHOM aTTeCTALMH:

CTpyKTypHBIT
PYKTYD [Inanupyemsle
DJICMEHT OneHouHsble cpencTBa
pe3ybTaThl 00yYEHHUS
KOMITETECHITHH

[1K-3 Cnocoben BbIOMpaTh MaTepuabl Ipu pa3paboTKe TEXHOIOTUYECKUX MPOIIECCOB B 001acTH
MaTEepPUAJIOBEICHNS U TEXHOJIOIMU MAaTEPUAJIOB B MAIIMHOCTPOECHUHU

I1K-3.1 Bri6upaer IIpuMepHbIe BONPOCHI K 3a4eTy ¢ OI[eHKOI 1m0
METAJITIMYECKUE U | AMCHHUIIHHE
HeMeTaUITHYecKie 1. OneHka kayecTBa MOJUMEPHBIX MaTepUaIOB
MaTepuaibl JUls jeTaneii | A CTauH BHEIPCHHUS.
2. OneHka kadecTBa MaTepHalioB Ha CTaJuU

MalliH, MNpubOpoB U .
OIIBITHO-TTPOMBIINUICHHBIX UCIIBITAHUU.

HHCTPYMEHTa 3. Ouenka  KayecTBa  HEMETAUTMYECKUX
MaTEepHaJIOB B IPOU3BO/ICTBEHHBIX YCIOBHSX.
4. Knaccuduxarms HEMETAJUIMYECKUX
MaTepHaoB.

5. Knaccugukanys noauMepos.




6. CTpoeHre KOMIIO3UIIMOHHBIX MaTEPHAIIOB.

7. CocTaB 1 CBOICTBA MIACTMACC.

8. [IpriMeHEHNE HECUIMKATHBIX MATEPUAJIOB.

9. OLEHUTh  DKOJIOTMYECKUE  IOCIEACTBUS
NPUMEHEHUS CUITMKATHBIX MaTEPHAJIOB.

10. MexaHn4ecKHe CBOMCTBA HEMETATMYECKHX
MaTepHaoB.

11. BriOpaTh HEMETATHYSCKUN MaTepHasl st

3aJJaHHBIX YCIIOBUH OKCIUTyaTallid C  Y4eTOM
TpeOOBaHHI TEXHOIOTHYHOCTH, SKOHOMHYHOCTH.

12. [Ipenaoxurh COBPEMECHHBIN
TEPMOIIIACTUYHBIA MaTepPHA JIJIsl 33TaHHBIX YCIOBHI
9KCIUTyaTallHH.

13. OI1leHNTh Ka4eCTBO CBOWCTBA M MPUMEHCHUE
MaTepHaioB U3 rpadura.

0) Ilopsinoxk mnpoBedeHHs] TPOMEKYTOYHON ATTECTAlMM, IOKAa3aTeJd M KpPUTEPHH
OlLlCHUBAHMSA:

[TpomMexyTouHas aTTecTalus Mo JUCHUILTHHE BKIIIOYAET TEOPETHUECKHUE BOPOCHI, TO3BOJISIONINE
OLICHUTb YPOBEHb YCBOCHMSI OOy4aIOUIMMUCS 3HAHUM, U MPAKTUUECKUE 3a/1aHUs, BBISBISAIOLINE
CTerneHb cPOPMUPOBAHHOCTH YMEHUH U BJIaJIEHUH, POBOJIUTCS B GOpME 3auema ¢ OUeHKoIl.
3a4er ¢ OIEHKOW N0 JAHHOW JUCUUILIMHE IPOBOAUTCS B YCTHOM (hopMe 1o BOIIPOCaM K 3a4eTy.
Iloka3aTe/u U KPUTEPUHU OLIEHMBAHUS 32a4Y€Ta € OLIEHKOM:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOyyaroluiicsi JEMOHCTPUPYET BBICOKUHM YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHMYeCKOoe U TIy0OoKoe 3HaHue
yueOHOro Marepuajnga, CBOOOJHO BBINOJHSET IMPAKTUYECKUE 3a/aHus, CBOOOJIHO ONEpUPYET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OICHKY «xopomio» (4 Oamna) — OOydarOUIMiiCS JEMOHCTPUPYET CpPEAHHH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HAaYUTeNbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX ONEpallusiX, IEpeHoce
3HaHUHI U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIUH.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbHO» (3 Oamia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIi
ypOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0JI€ KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCs
OIIMOKH, MPOSBISAETCS OTCYTCTBUE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIUiCs
UCTIBITHIBAET 3HAUYUTENIbHBIE 3aTPYJHEHUS NPHU ONEPUPOBAHUU 3HAHUSMH U YMEHUSAMH IPU UX
IEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HeY/JAOBJIeTBOPUTEJIbHO» (2 6amuia) — o0ydarouuiics JeMOHCTPUPYET 3HAHUS He
6osee 20% TeopeTHuecKoro MaTepuana, I0MycKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXKET MoKa3aTh 3HaAHUS Ha
YPOBHE BOCIPOM3BEACHUS U 00BACHEHUS UH(OPMAIIMH, HE MOXKET MIOKa3aTh UHTEIJIEKTyallbHbIE
HaBBIKU PEUICHUsI POCTHIX 3a]1a4.




