MWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUA
POCCHVICKON ®EJEPALIMN
deiepabHOE TOCYAAPCTBEHHOE OI0/DKETHOE 00pa30BaTelbHOE YUPEK/ICHHE
BBICILIETO 00pa30BaHuUs
«MarHATOropcKHii TOCY/IapCTBEHHBIH TexHuyeckuii ynupepcutet um. I.1. Hocosa»

aTepranooopaboTKH

). A €-CaBUHOB
SOKTAOPs2018 1.

PABOYAS NIPOT'PAMMA JIUCHUITJIMHBI
MAIIMHOCTPOUTEJIBHBIE MATEPUAJIbI
HamnpaBienue moaroToBK;

15.03.02 TexHONOrHYECKHE MAIIMHBI X 000pYI0BaHKHE
[Tpodutb mporpamMmbl
KOMITbIOTEpHOE MO/IE/IMPOBAHHE U IPOEKTHPOBAHME B MAIIHHOCTPOCHUH
VpoBeHb BbiCLIero oopazopanus — 6akanaBpuar

[Iporpamma MOJrOTOBKH — aKaJieMHUecKHii GakaiaBpuar

dopma 00yueHHUs
Ounas
Wnctutyr MeTautypriH, MalMHOCTPOCHAS H MAaTePHAIO00pabOTKH
Kadenpa [poekTHpOBaHHS M  OKCIUTyaTal[Hd  METallypruyecKux
MaluH U 000pyI0BaHHUs
Kypc 2
Cemectp 4
MarauToropck

2018 r.



PaGoyast mporpamma cocrasiena Ha ocHope @I'OC BO 1o HampaBIeHHIO TOArOTOBKH
15.03.02 TexXHONOrHIECKHE MAIIMHBI i 00OpY/I0BaHUE, YTBEpKAeHHOro npukasom MOuH PO
ot 20 oxTsi6pst 2015 r. Ne 1170.

PaGouas mporpamMMa paccMoTpeHa i 000peHa Ha 3ace/laHiH Kapeaprl IPOeKTHPOBAHKS U
SKCILTYaTAlMM METAUTyprHUecKuX MalliH U 000pyfoBaHus «25» CeHTIOps 2018 r., mpoToKoJI
Ne3

3as. kadenpoi A.T'. KopuyHnos/

PaGouas mporpaMma 000peHa METOIMYECKOH KOMHUCCHEH MHCTHTYTA METaIypruy, Ma-
LIMHOCTPOGHHS M MaTepuanooopabotku «02» okrsops 2018 r., mpoTokon Ne2.

Hpeuceﬂ{e;: /A, Casnnow/

PaGouast mporpamMma CoCTaBJIeHa: CT. TIpeno/aBareb, K.C.-X. H.

/ P.B. 3amumnos /

Penienszent: an. mexanux Q00 HIIL] «I anveay, k.m.H.

d /B.A. Pycanos/



Jluer PerucTpanuy U3MeHeHUH U 100 THeHUit

Jlara
[Moamuce
Ne Paznen Kparkoe copeprxanue Ne nporokona -
I/T | IporpamMMBbI U3MEHEHHS / IOTOJIHEHHUS 3acemaHus .
kadeapoit
Kageapsr
AKTyanmsanus IepeyHs
s e | 04.09.2019.
1 Pasmen 8 OCHOBHOHM,  JIONOJHUTEIHHO I Nel
0
JUTEPaTypsl U JUIEH3HOHHOro |  POTOKOI Ne
IIPOrPaMMHOI'0 00€ecIeUeHUS
Axryanusa TePHATBHO-
TYATESATE MATCPRAIGHO: | 04 noong,
2 Paznen 9 TEXHUYECKOr0  obecredeHust
ITporoxoi Nol
JIACITAILIMHBI
AxTyanmsanus TIepeyHst
e P | 31.08.2020.
Pasmen 8 OCHOBHOH,  JIOIOJHUTEIBHOI
3 ITporokon Nel

JIHTEPATYPBI U JTHICH3HOHHOTO
[IPOrPaMMHOTO 00eCHeYeH st




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenssMmu  OCBOEHUS  JUCHUIUIMHBI  «MalIMHOCTPOUTEIbHBIE  MaTepHabD»
SBIIIOTCS:MIPUOOPETCHUE CTYJICHTaMH TEOPETUYECKHX 3HAHWK O 3aKOHOMEPHOCTSIX,
ONpEACNAIONIMX  CBOWCTBA  MaTepUaloB, MPAKTUYECKHMX  HABBIKOB  KOHTPOJA U
MIPOTHO3MPOBAHUS CBOWCTB M MTOBEACHUS MAaTEPUAJIOB B PA3JIMYHBIX YCIOBUSAX HX 00paOOTKH 1
SKCIUTyaTallid, HEOOXOAWMBIX OakajmaBpy 10 HampasieHuto mnoarotoske 15.03.02
TexHONIOrHYeCKre MAIlIMHBI B 000PYAOBaHKE JUIS IJI0JJOTBOPHON PabOTHI HA MPOMBITIIIEHHBIX
OPEIPUATHSIX, B HAYYHBIX, KOHCTPYKTOPCKUX U MPOSKTHBIX OPraHU3aIUsaX

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuuiuinHa MalmHOCTpOUTENbHBIE MaTepUabl BXOAUT B 0a30BYIO 4acTh y4eOHOIO
r1aHa 00pa3oBaTeNIbHON MPOTPAMMBI.

Jns  u3ydeHus  JUCHMIUIMHBI  HEOOXOXMMBbl 3HaHMA (YMEHHUs, BIAJEHUS),
c(OpMHUPOBAHHBIC B PE3YIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Xumus

VY4yeOHasg - NMpaKTUKa IO TOJYYEHHIO NEPBUYHBIX MPO(ECCHOHANBHBIX YMEHHHA WU
HABBIKOB, B TOM WYHCJI€ IEPBUYHBIX YMEHUH M HaBBIKOB Hay4YHO-UCCIIEJOBATEIbCKON
JeSITEIIbHOCTH

®dusuka

ConpoTHuBieHHE MaTEpUAIIOB

OCHOBBI MOIETUPOBAHUS B MAILIMHOCTPOESHUH

MonenpoBaHu€e B MAIIMHOCTPOCHUH

BBeneHune B HanpaBiieHUE

3HaHus (YMEHUSs, BIIAICHUS ), IOJTYYCHHBIC TIPU U3YYCHUU TaHHON JAUCIHUILIMHBI Oy IyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

MonenpoBaHu€e B MAIIMHOCTPOCHUH

OCHOBBI MOIETUPOBAHUS B MAILIMHOCTPOESHUH

IIpon3BoaCTBEHHAS - IPAKTUKA 10 MOJTYYEHUIO IPOPECCUOHATIBHBIX YMEHUN U OIbITA
poeCCHOHAIBHOMN eI TEIbHOCTH

Heranu mamua

MexaHnueckoe 000pyI0BaHIE METAITYPTUYECKHUX 3aBOJIOB

TexHonornyeckre TMHUM U KOMITJIEKChl METAJTYPTUYECKUX [IEXOB

TexHos0rMs KOHCTPYKIIMOHHBIX MaTepHalioB

I'mpponpuBox ¥ THAPO-, THEBMOABTOMATHKA METAJUTYPrH4€CKOI0 IPOM3BOACTBA

Mertannypruyeckre noabeMHO-TPAHCIIOPTHBIE MAILTUHBI

MonenupoBanue u KOHCTpyrpoBaHue B Autocad

OCHOBBI TEOpUHU TPEHUS U U3HAILIUBAHUS

[IpoekTupoBaHue CUCTEM THIPO- U THEBMOIIPUBOIA

MoHTaX, SKCIUTyaTalus 1 pEMOHT METAUTyprUYeCKUX MAaIIMH U 000pYA0BaHHs

OCHOBBI IPOTHO3UPOBAHUS HAJIEAKHOCTH TPUOOCOTIPSKEHUM

[ToaroroBka K 3aIMTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHOW pabOThI

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pe3ynbTare ocBO€HUS TUCHUILIUHBI (MOIYs) « MallmHOCTPOUTEIbHBIE MATEPHAIIBI
oOyyaromuiics JoKeH 001a1aTh CIEAYIOMIUMU KOMIETEHIIUSIMHU:

CTpyKTypHBII [Tnanupyemble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHINH




[1K-16 ymMeHreM mpuUMEHSTh METOIbI CTAaHAAPTHBIX HCIIBITAHUHN 110 ONPEACICHHUIO (PU3UKO-
MEXaHUYECKHUX CBOMCTB U TEXHOJIOTMUECKUX ITOKa3aTelIch HCIIOJIb3YCMBIX MAaTCPpHUAJIIOB U

T'OTOBBIX PI3,I[CJ'IPII>1

3HaTh

- 3HaTh KJIaCCU(UKALIUIO U MAPKUPOBKY CIIABOB, CTaJIell U YyT'yHOB

- TEXHOJIOTHIO 00pabOTKH CTalel U CIIaBOB

- OCHOBHBIE TPYIIIBI U KJIACChl COBPEMEHHBIX MaTepuasoB, UX CBOWCTBA U
00J1aCTH IPUMEHEHUS, TPUHLUIIBI BBIOOpa

- (a30BBII ¥ CTPYKTYPHBINA COCTaB CTAJICH M YyTYHOB

YMeTn

- OHpeI[eJ'II/ITB 0COOEHHOCTH CTPOCHH CIICHIUAJIBHBIX MapPOK craneu
- IPOBOAUTD UCCICAOBAHUA CTaJIeH U CILIaBOB
- IpOBOAUTH aHAJIN3 CTaJIeﬁ, YYI'YHOB, IBCTHbBIX MCTAJIJIOB U CIIJIaBOB

Bnanets

- OTIpEeNeNSITh MPUYMHBI BOSHUKHOBEHHUS 1e(DEKTOB

- CIIOCOOHOCTBIO IGMOHCTPUPOBATh 0A30BbIC 3HAHUS B 00J1aCTU
€CTECTBCHHOHAYYHBIX JIUCIUILINH, TOTOBHOCTBIO BBISIBIISITh
€CTECTBEHHOHAYYHYIO CYIIHOCTh IP00sIeM, BOSHUKAIOIIUX B X0/1€
poeCCUOHATBHOM I TETLHOCTH

- BBISIBIISITH JIC(DEKTHI HA METAJUTOU 3 ICITHSIX

OIIK-5 CIOCOOHOCTBIO PEIIaTh CTAaHAAPTHBIE 3a/1a41 TPOPECCUOHATBHOMN IEATEIIbHOCTH
Ha OCHOBE MH(OpMAMOHHON 1 ONOIHOrpadUIecKoi KyabTyphl C IPUMEHEHUEM
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH M C Y4€TOM OCHOBHBIX TPEOOBaHMIA
nH(pOpMaIMOHHOM 0€30MMacHOCTH

3HaTh

- 3HaTh KJIaCCU(UKALIMIO U MAPKUPOBKY CTalleil U UyT'YHOB;

- CIIOCOOBITIOTYYEHUSIKAu€CTBEHHBIX CTAJICH;

- TEXHOJIOTHIO 00pabOTKH CcTaliel U CIIJIaBOB

- OCHOBHBIE TPYIIIBI U KJIACCHI COBPEMEHHBIX MaTEPHAJIOB, UX CBOMCTBA U
o0yacTu MpUMEHEHHUSI, TPUHIIUIIBI BBIOOpA.

YmeTh

- IPOBOAUTDH UCCIICTOBAHU cTajeil U CIIaBOB
- IPOBOAUTL aHAJIU3 CTaJIeﬁ, YYT'YHOB, IBECTHBIX MCTAJIJIOB U CIIJIaBOB

Bnaners

- OTIpENeNSITh MPUYMHBI BOSHUKHOBEHHUS 1e(DEKTOB

- CIMIOCOOHOCTBHIO JIGMOHCTPUPOBAThH 0A30BbIC 3HAHUS B 00J1aCTH
€CTECTBEHHOHAYYHBIX JUCIUIUINH, TOTOBHOCTBIO BHISBIISTH
€CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeM, BOSHHKAIOIIHNX B XOC
poecCHOHANBEHOM e TeNbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIsIeT 5 3a4eTHBIX enuuull 180 akan. yacoB, B TOM

YUCJIC:

— KOHTakTHas padora — 99,9 akaz. 4acos:
— aynutopHas — 96 akaj. 4acos;

— BHeayuTopHas — 3,9 akaJi. 4acoB

— caMocTosTeNbHas paboTa — 44,4 aka. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas § =
o | xonrakHas pabora o 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = A . P Kon
S & ©|CcaMOCTOSTENBHOM | yCIIeBaeMOCTH U
JTACIUTUTAHBI H £ m . | xommeTenmu
3 o & padoThI MIPOMEKYTOYHOM
na6. | mpaxt. | € 3
TTexk. - | UPAKT. | = © aTTeCTaluy
3aH. 3aH. QO &
1. MarepuanoBeeaue
ITpopaboTka
TEOPETHIECKOrO | — YCTHBIN OIPOC
1.1 MarepuanoseaeHue (mexuponHoro) | (cobecemoBaHue) K16
Kak  Hayka. OO6mue 4 2 2 5 | marepuana.l3yue — IpoBepKa OHKE;
CBEJCHHUS O MaTeprasax. HUE MHIUBHIYaJIbHBIX
JIOTIOJIHUTEIILHOTO 3a1aHui
Marepuaa.
CamocrosTenpHOe
n3ydeHune yuaeOHoi
Y HAY4YHO
JIUTEPATYPHI; .
PATYPBL, — YCTHBIA OTIPOC
- Pabora ¢
1.2 3. Kpucramm3zauus KOMITBIOTEPHBIMH (cobecenonariue)
) ' 4 4 4 54 — MpoBepKa OIIK-5
pacIuaBoB o0y4aromuMu
HHANBUAYAJIbHBIX
nporpamMMamu, .
3amaHui
3JIEKTPOHHBIMU
4 yueOHUKaMH,
TpeHaXepaMH,
TECTOBBIMHU
CHCTEMaMH.
CamocrosTenpHOe
n3ydeHune yuaeOHoi
Y HAY4YHO
JIATEPaTypHL.
Pabota ¢ — YCTHBIH onpoc
KOMIIBIOTEPHBIMU | (cobecenoBaHue)
1.3 2. Crpoenne u
y b 4 | 441 | 4411 | 6 | obyuaromumu — npoBepka OITK-5
CBOIICTBa MaTepHaIIOB
nporpaMMamy, | WHIUBHIYAIBHBIX
JJIEKTPOHHBIMU 3a1aHui
y4ueOHUKaMU,
TpeHaXepaMH,
TECTOBBIMHU
CHCTEMaMH.




1.4 Jedopmanus u
pas3pylIeHue MaTepuaoB.
Mexannueckue u
(usndeckue cBoiicTBa.

4 | 441 | 8

- I3y4CHUE
yueOHOI U Hay4yHO
JIUTEPATYPHI,

- Pabora ¢
KOMITBIOTEPHBIMH
00yJarIUMH
mporpamMMamu,
JIICKTPOHHBIMH
yueOHUKaMH,
TpeHaXepaMH,
TECTOBBIMHU
CHCTEMaMH.

— YCTHBIH ompoc
(cobecenoBanue)
— IpoBepKa
HMH/AMBUAYAJIBHBIX
3aJIaHNN

OIIK-5

15 Juarpammbl
COCTOSTHHS, THITBI
CTPYKTYp MaTepHajIoB

- M3y4CHHE
yueOHO U Hay4yHO
JIUTEPATYPHI,
- Pabora c
KOMITBIOTEPHBIMH
00yJarIUMH
mporpamMMamu,
NIEKTPOHHBIMU
yueOHUKaMH,
TpeHaXxepaMH,
TECTOBBIMHU
CHCTEMaMHU.

— YCTHBIH ompoc
(cobecenoBanue)
— IpoBepKa

WHJIUBU1YaJIbHBIX
3a1aHuI

OIIK-5

1.6 CmmaBel  CHCTEMBI

JKEJIC30-YIJICpoq

221 | 22U

- U3y4CHHE
yueOHOM U Hay4yHO
JIUTEPATyPHI,
- Pabora c
KOMITbIOTEPHBIMU
00yJarOIUMHK
mporpamMMamu,
NIEKTPOHHBIMA
yueOHUKaMH,
TpeHaXxepaMH,
TECTOBBIMHU
CHCTEMaMHU.

— YCTHBIA OTIPOC
(cobecemoBanue)

— TpoBepKa
WHUBUAYaIbHBIX
3aJaHUI

OIIK-5

1.7 da3zoBkIe
MpeBpaleHUs B
JKENIE30YTICPOTUCTHIX
CIIIaBax

- U3y4YEeHHE

JIUTEPATYpPhI
- Pabora ¢

o0yJarummMu
porpamMMamu,
3JIEKTPOHHBIMU
y4aeOHUKaMU,
TpeHaXepaMmH,
TECTOBBIMHU
cucTeMamu

yueOHOW U Hay4yHO

KOMIIBIOTCPHBIMHA

— YCTHBII onpoc
(cobecenoBanue)
— IpoBepKa
WHIIMBUYaJIbHBIX
3aJaHuNA

OIIK-5

Wroro no pazneny

28

26/611 [26/101

36,4

2. OcHOBEI

00paboTkn

u

IPUMCHCHHU MaTCpUaAJIOB




- U3y4eHHe
yueOHOI U Hay4yHO

JIUTEPATypbI
- PaGora ¢ — YCTHBIH onpoc
2.1  Tepmwuueckas KOMITBIOTEPHBIMH Y p
) Gy AOMIMIL (cobecenoBanue) ITK-16
XHMHKO-TCPMITICCKAA 4 6/61 | 6/611 | 8 ooy — TMpOBepKa !
oOpabotka  cranei IpOrpaMMamH, OIIK-5
MHIUBHAYaIbHBIX
CIIJTABOB JIEKTPOHHBIMU sazaHuii
yueOHUKaMH,
TpeHaXepaMH,
TECTOBBIMHU
CHCTEMaMHt
HUroro no pazaeny 4 6/611 | 6/61 8
3. ATtrecranus
I1K-16,
3.1 Dk3ameH OIK-5
Uroro mo pazneny
Hroro 3a cemectp 32 |32/121)32/1611| 44,4 SK3aMeH
Hroro no aucnumnnuae 32 |32/121)32/1611| 44,4 DK3aMeH TIK-16,0I1K-5




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[IpuMeHArOTCS TpaguIIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOT M.

Jlekuuu MpoXOAsiT KaK B TPATUIIMOHHOHN (hopMme, Tak U B (hopMe JIEKIUH-KOHCYIbTALUH,
r7ie TEOPETUUECKUI MaTepral 3apaHee BbIIACTCS CTYIEHTaM JJI CAMOCTOSITEIBHOTO U3yUYEHUs,
JUIs  TIOATOTOBKM BOIPOCOB JIEKTOPY, TaKUM O0pa3oM, JIEKIUs TMPOXOAMT IO THUILY
BOIIPOCHI-OTBETHI-AUCKYCCUA. JIEKIMM YHMTAIOTCA C HCIOJIb30BAHMEM MYJIbTUMEIUNHOTO
000pyI0BaHus, IPE3EHTAMOHHBIX MaTEPUAIIOB.

JleKIMOHHBIN MaTepuan 3akKperuiieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBIIIOJHAIOTCS TPYIIIOBBIE WIM WHAUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
MIPOBEJICHUH J1a0OPATOPHBIX 3aHITUN HMCIOJIB3YETCS METOJ KOHTEKCTHOrO OOYYEHHs, KOTOPbIi
MIO3BOJIIET YCBOUTbH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHUEM.

[Ipu BBIMOTHEHHMH 7TaOOPATOPHBIX PaOOT HCHOIB3YETCS TEXHOJIOTHS KOJIEKTHBHOTO
B3aMMOJICHCTBUS. 3aHATUSL TPOBOASTCS B BUJE J1a0OpATOPHOTO aHANM3a U SKCIIEPUMEHTA, MPU
3TOM CTYACHTHI pabOTAal0T COBMECTHO C MOCJIEIYIOIIUM TPYIIOBBIM AaHAIN30M MOJTYYEHHBIX
pe3ynbTaToB. Hampumep, CTpykTypy CIUIaBOB ONpENEseT KaXKIbld CTYAEHT NpPU HU3yYEHUU
AKCIEPUMEHTAJIbHBIX 00pa3lioB, a aHajlu3 IOJYyYEHHBIX pE3yJbTaTOB [0 EJUHUYHBIM
MIOKa3aTeJIsIM, BBIITOJIHEHHBIX OTAEJIbHBIMU CTYJ€HTAaMHU, IPOBOAUTCS IPYIIIIOBBIM METOIOM.

B yueOHOM mporiecce HCIONB3YIOTCS AaKTUBHBIC M MHTEPAKTHBHBIE (DOPMBI IPOBEICHUS
3aHATUN (KOMIBIOTEPHBIE CUMYISALUU, pa300p KOHKPETHBIX CHUTYyallUuil) B COYETaHUU C
BHEAYIMTOPHOW paboTOi ¢ MEeNb0 POPMHUPOBAHUS M Pa3BUTUS MPO(HECCHOHATBLHBIX HABBIKOB
oOyJaromuxcs.

CaMmocrosiTenbHasi padoTa CTYAEHTOB CTHUMYJIMPYET CTYAECHTOB K CaMOCTOSITEJIbHOMN
npopaboTKe TeM B Ipolecce HanmucaHus pedeparoB, BHIMOTHEHUS UHIUBUAYATbHBIX 3aJaHUi, B
IIPOLIECCE MOATOTOBKU K KOHTPOJIbHBIM paboTaM 1 UTOMOBOM aTTeCTalluu

6 YueOHO-MeTOAMYECKOE O0ecTeueHHe CAMOCTOSITEIbHON PadoThl 00y4aI0IIUXCS
Mo ancumnanHe «MalLMHOCTPOMTE/IbHbIE MaTepUasbl» NPeaycMoTpeHa ayauTopHas 1

BHEAyAMTOpPHAA caMocToATeIbHAA paboTa obyyatowmxcs.

AyauTopHaa camocToAaTeibHasA pa60Ta CTy4EeHTOB nNpeanonaraeT peweHne KOHTPO/IbHbIX 3a4a4 Ha
NPaKTUYEeCKUX 3aHATUAX U BbINOJIHEHUE na60paTopr|x pa60T.

Buj camocTosTenbHoi

Paznen/Tema
JUCIHUTIIIIMHBI padoThl

1. [TpopaboTka TeopeTnueckoro (JIEKLMOHHOT0) Martepuaia.l3ydyenue
MarepuanoBeaeHue |IOTOIHUTEIBHOTO MaTeprana.
Kak Hayka. OOmue

CBEICHHUS 0

MaTepHaax.

2.Ctpoenue u [TpopaboTka TeopeTnueckoro (JIEKLIMOHHOT0) Martepuaia.l3ydyenue
CBOMCTBA JOTIOTHUTEILHOTO MaTepuasa.

MaTepUajoB [TpopaboTka METOJMUYECKUX YKa3aHUH K J1abopaTopHbIM paboTam,

COCTABJICHUC KOHCIICKTA, IIOATOTOBKAa OTBCTOB II0 KOHTPOJIBHBIM




BOTIPOCAM.

3. Kpucrammsanus
paciuiaBoB

[IpopaboTka TeopeTnueckoro (JEKIMOHHOTO) Marepuana.lzydenue
JOTIOTHUTEIIFHOTO MaTepuara.

[TpopaboTka METOJMYECKUX YKa3aHWH K JIadOpaTOpHBIM padoTam,
COCTaBIICHUE KOHCIIEKTa, IIOJATOTOBKA OTBETOB IO KOHTPOJBHBIM
BOIIPOCAM.

4. Jlepopmanust u

[IpopaboTka TeopeTnueckoro (JEKIMOHHOr0) Marepuana.lzydenue

paspyuieHue JOTIOTHUTEILHOTO MaTepuaa.
MaTepUasoB. [TpopaboTka METOAMYECKUX YKa3aHWH K J1abopaTopHBIM paboTam,
MexaHuyeckue M |COCTaBJIEHHE KOHCIEKTa, IOJArOTOBKAa OTBETOB IO KOHTPOJBHBIM
¢dusnueckue BOIIPOCAM.

CBOIICTBA.

5. Huarpammsl | [IpopaboTka TeopeTnueckoro (JEKIMOHHOr0) Marepuana.lzydenue
COCTOSIHUSI,  THIIBI|IOMOJHUTEIFHOTO MaTepHara.

CTPYKTYpP [TpopaboTka METOAMYECKMX YKa3aHWH K JabopaTopHbIM paboTam,
MaTepuasoB COCTaBIICHME KOHCIIEKTa, IIOATOTOBKA OTBETOB IO KOHTPOJBHBIM

BOIIPOCAM.

6. CrutaBbl CHUCTEMBI
KeIe30-yriaepo

[IpopaboTka TeopeTHuecKoro (JIEKIMOHHOTO) MaTepuana.l3yuenue
JIOTIOJIHUTEIILHOTO MaTepHalia.

[IpopaboTka METOAMYECKHUX YKa3aHUW K JabOpaTopHbIM paboTam,
COCTaBJICHHME KOHCIIEKTa, TOJrOTOBKA OTBETOB IO KOHTPOJIbHBIM
BOIIPOCAM.

7. VYraepoaucras|[IpopaboTka TeopeTnueckoro (JEKIMOHHOr0) Marepuana.lzydenue
CTallb JIOTIOJTHUTEIILHOTO MaTepHaa.
[TpopaboTka METOAMYECKUX YKa3aHWH K J1abopaTOpHBIM paboTam,
COCTaBJICHUE KOHCIICKTa, MOJrOTOBKA OTBETOB I10 KOHTPOJIbHBIM
BOIIPOCAM.
8. dazoBeie|[IpopaboTka TeopeTHueckoro (JIGKIMOHHOTO) Marepuaia.l3ydyenue
IMpEeBpalICHUA B |JOIIOJIHUTCIIbHOT'O MaTCpuraJia.
xene3zoyraepoauct |[IpopaboTka MeToauuecKux YyKa3aHHN K J1abOpaTOpHBIM paboTam,

BbIX CIlIIaBax

COCTaBJICHUEC KOHCIICKTA, IIOATOTOBKAa OTBCTOB II0 KOHTPOJIBHBIM
BOIIPpOCaM.

9. Tepmuueckas u
XHUMHKO-TEPMHUYECK
as o0paboTka
CTaJIe! U CILIaBOB

[TpopaboTka TeopeTHueckoro (JIEKLMOHHOr0) Martepuaia.l3ydyenue
JIOTIOTHUTEIBLHOTO MaTepuasa.

[TpopaboTka METOJMUYECKUX YKa3aHUH K J1abopaTopHbBIM paboTam,
COCTaBJIEHHME KOHCIIEKTa, IIOATOTOBKA OTBETOB 10 KOHTPOJIbHBIM
BOIIPOCAM.

10. Crpykrypa, |[IpopaboTka TeopeTnueckoro (JIEKIMOHHOr0) MaTepuana.l3yuenue
CBOMCTBa U | IOTIOJIHUTENIEHOTO MaTepHara.

pUMEHEeHHE [TpopaboTka METOJMYECKHMX YKa3aHWH K JabopaTopHBIM paboTam,
JIETUPOBAHHBIX COCTaBJICHHE KOHCIEKTa, MOJArOTOBKA OTBETOB I10 KOHTPOJIbHBIM
cTajeu BOITPOCAM.

11. Cnunassl [IIpopaGoTka TeopeTHdecKoro (JeKIMOHHOro) Matepuana.l3yuenue

OBETHBIX METAJIJIOB

JIONIOJIHUTEIBHOIO MaTepHaia.
[TpopaboTka METOAMUYECKUX YKa3aHUH K J1abopaTopHbIM paboTam,
COCTaBJIEHHME KOHCIIEKTa, IIOJATOTOBKA OTBETOB IO KOHTPOJIbHBIM
BOIIPOCAM.

12. TlopomkoBsie,
KOMITO3UIIUOHHBIE,
amop¢HbIe
MaTepHaIbl

[IpopaboTka TeopeTnueckoro (JEKIMOHHOTO) Marepuana.lzydenue
JIOTIOJTHUTEILHOTO MaTepuaia.

[IpopaboTka METOAMYECKHUX YKa3aHUW K JabOpaTopHbIM paboTam,
COCTaBJICHHE KOHCIEKTa, NOJArOTOBKA OTBETOB I10 KOHTPOJIbHBIM




BOIIPOCAM.

13. [IpopabGoTka TeopeTHueckoro (JEKIMOHHOTO) Marepuana.lzydenue
Hemerannudeckue |IOMOTHUTEIBHOTO MaTepUaa.

MaTepuabl

14. OcHossl |[IpopaboTka TeopeTuyeckoro (JEKUMOHHOTO) MaTtepuana.l3ydenue
TEXHOJIOTHHI JOTIOTHUTEILHOTO MaTepuaa.

MaTepUajoB

IMoaroroBka k|[IpopaboTka TeopeTHueckoro (JIEKIMOHHOTO) MaTepuana.l3yuenue
IK3aMeHY JIOTIOJTHUTEIILHOTO MaTepuara.

Hroro no

TUCHUTLINHE

BOHpOCI)I JJIs MOATOTOBKH K KOHTpOJ]bHOﬁ paﬁoTe

Yro n3ydaeT MaTepuaioBeieHue?

YeM OTAHYAIOTCS KPUCTAJUIMYECKHE Tella OT aMOP(HBIX Ten?

YeM 0TIIMYAIOTCSA KPUBBIE OXJIAXKICHHSI KPUCTAUIMYECKOTO U aMOpgHOro tena?

Kakue marepuainbl Ha3bIBalOT KPUCTAIIINYECKUMU?

B yeM 0c00eHHOCTh CTPOEHHS KPUCTAJUINYECKUX MaTepranoB?

Kakue marepuainsl Ha3bIBatOT aMOP(HBIMU?

YeM 00bsCHSACTCS 3aKOHOMEPHOE YIOPSII0UEHHOE PACIOI0kKEHNE aTOMOB B

KPUCTAJIIMYECKON peleTKe?

Yrto Takoe OJIMKHUMA U JaTbHUN TTOPSIOK?

Kakoii mopsiiok xapakTepeH JUIst dKUIKOCTEH: OMVKHUAN WU TATbHUN?

10. Kakoii mopsa0k xapakTepeH I KPUCTAILIOB: OJIM)KHUN WU TaJIbHUA?

11. OObsicHUTE MOHATHS: KpUCTAININYECKas pelIeTKa, Kpucramuiorpapuieckas MmIoCKOCTb,
KpHUcTajorpaduyeckoe HarpaBieHHE.

12. Yo Ha3BIBAIOT KPUCTALTMIECKON PEIIETKON?

13. Yto Takoe snemeHTapHas sueiika? KakuMu napamMerpaMu oHa ONHUCHIBaeTCs?

14. Kakue TUIBI KPUCTAJUTMYECKUX PEIIETOK BaM M3BECTHBI? OXapaKTepu3ynTe ux.

15. Yem pemerka OLIK otnuuaetcs ot pemerku ['TIK?

16. Yo Ha3bpIBalOT KOOPIMHAIIMOHHBIM YHCIIOM?

17. TloueMy KpUCTAJUTMYECKUE PEILICTKH METAJIJIOB Ha3bIBAIOT INIOTHOYAKOBAHHBIMU?

18. B uem cymHOCTh IOTTUMOphH3Ma?

19. Yto Takoe noaumopdHoe mpespaiieHue?

20. Kakue maTepuainbl Ha3bIBatOT NOIUMOP(HBIMU?

21. XKemnezo B 3aBucuMOCTH OT TeMnepaTypsl MokeT umMeTh uii OLIK, wm 'K permerky. Kak
Ha3bIBACTCS ATO sABJIeHUE??

22. Uto TaKkoe aHU30TPOITHs?

23. KakoBa npu4rHa aHU30TPONUN?

24. TloueMy MOMUKPUCTAIUIMIECKHE MAaTEPHAIIBI SBISTFOTCS KBa3HH30TPOITHBIMH?

25. IloueMy MOHOKPHUCTAJUIBI SIBJISIFOTCS. aHU30TPOIHBIMU MaTepraiamMu?

26. I[Touemy amopdHBIe TeNa SBISFOTCS UCTHHHO W30TPOITHBIMHA?

27. Kakoit MmaTrepuan Ha3bIBalOT HCTUHHO W30TPOIHBIM, KBa3UNU30TPOITHEIM?

28. Ha3oBuTE OCHOBHBIE CBOICTBA METAIIOB. UeM OOBSCHSIIOTCS 0COOBIE CBOMCTBA METAIIIOB?

29. B YeMm CyLHOCTb META/IIMYECKOM CBA3M.

30. Kak knaccupuuupyoT HECOBEPIIEHCTBA KPUCTAIUTMYECKOT'O CTPOCHUS?

31. Oxapakrepusyiite ToOYeuHbIE T1e()EKThl KPUCTATUTMIECKOTO CTPOCHHS.

32. Kakue HecoBepIIEHCTBAa KPUCTAUTUYECKOTO CTPOSHHSI HAa3bIBAIOT TOUECUYHBIMU U IT0UeMy?

NoabkowhE
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51

Yro co00ii MpeaCTaBIAIOT TOUCUHbIE JePEKTHI?

Yrto cobo¥i MpeACTaBISIOT BAKAHCUU U aTOMBI BHEIPEHUS?

Kakyto ponb urparot TodeuHbie 1eeKThl B KPUCTAUTMYSCKUX MaTepuanax?
Kakue HecoBepileHCTBA KPUCTAJUIMYECKOTO CTPOCHUS Ha3bIBAIOT JTMHEHHBIMU U MTOYEMY?
K xakomy THITy 1€(EKTOB OTHOCST AUCIOKALUHU?

Yrto coboii MpeACTaBISIIOT JUCTOKAIIH?

Uro takoe aucnokanuu? Kakue ObIBalOT AUCIOKAITUHN?

KakoBa ponb qucnokaiuii B Kpucramiax?

UTto Ha3bIBAIOT TPAaHUIIAMH 3€pEH, TPAHHUIIAMHU Cy03epeH?

YeM OTIMYAIOTCS TPAHUIIBI 3€PEH U TPAHUIIBI Cy03epeH?

Kakyro posib urparoT rpaHullbl 3¢peH B KpUcTajuiax?

Jl1st yero HeOOXOAMMO UCCIIEOBATh MaTEPHUAIIbI?

Urto Ha3bIBalOT TOHKOM CcTpykTypoil? Kak oHa uzydaercs?

Uto Ha3bIBalOT MUKPOCTPYKTYpoii? Kak oHa uzyuaercs?

Uro Ha3pIBAIOT MakpocTpyKTypoi? Kak ona usy4aercs?

OxapakTepu3yiiTe MaKpOCKOIIMYECKHUE METO/IbI aHAIM3a METAJLIOB.

JaiiTe XapakKTepUCTUKY MUKPOCKOTMYECKOMY METOAY MCCIIEI0BAHUS METAJIOB.
JlaiiTe xapaKTepUCTHKY IEKTPOHHO-MUKPOCKOIIMYECKUM METOaM UCCIIEI0BaHNUs
METaJIJIOB.

. JlaiiTe XapakTepuCTUKY KOJIMYECTBEHHOTO METO/1a UCCIIEIOBAHHS METAJLIOB.



7 OIIeHO‘lHBIe cpeacrea AJsl MIPOBEACHUA HpOMe)RyTO‘lHOﬁ aTrecranumn

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl IPOBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHBI
3JIEMEHT

KOMIICTCHIIN

ITnanupyemble pe3yabTaTbl 00ydeHUs

OrneHOYHBIC CPEICTBA

OIIK-5 cioco0HOCTHIO peliaTh CTAaHAAPTHBIE 321a4H NPO(ecCHOHATBHOM /1eATeIbHOCTH HA OCHOBe MH(opMaluoHHOI 1 Oubanorpadguyeckoi
KYJbTYPbI C IPUMeHEeHHeM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTHI M € y4eTOM OCHOBHBIX TPeOOBaHMI HH(POPMALIMOHHOM

0e30IacHOCTH

3HaTe

3HATh KJIACCU(PUKALNIO U MAPKUPOBKY
CTaJel U 4yT'yHOB;
CHOCOOBINONyYEeHUAKAaUECTBEHHBIXCTANICH;
TEXHOJIOTHIO 00pabOTKH cTajiel U CIIaBOB
OCHOBHBIC I'pYIIIBLI X KJIACCbl COBPEMCHHBIX
MaTepuaioB, WX CBOMCTBA U 00JacTH
IPUMEHEHUs, TIPUHIIMIIBI BEIOOpA.

Teopemuqecmw 60NpoOCsHl

1

~No ok, wiN
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CrpykTypa 1 cBOWCTBa MaTepuanoB. AMOp(GHOE U KPUCTAIIIMUECKOE COCTOSHUE
MaTepuaa.

MeTtobpl H3y4eHHsI CTPYKTYPbl MaTEpHAJIOB.

Kpucrannnueckas pemerka. OCHOBHBIE THIIBI PEILIETOK METAJIOB.
[Tonmumopdusm. [loaumopdHbie TpeBpalieHus.

JleeKThl KpUCTaNTNYECKOTO CTPOEHUSI.

AHunzorponus.

aHepFeTI/I‘-ICCKI/IC YCJIOBUA KPUCTAJUUIU3AIUH. Bausuue CKOPOCTH OXJIQAXKACHUA Ha
KpuCTaJlJIN3allHIO0.

Mexanuzm KpucCTallIn3aliuu. HapaMCTpLI KpuCTaJllIn3allhuu.

I'omorenHoe (camompou3BOJIbLHOE) 00pa3oBaHUE IIEHTPOB KPUCTAILIU3AIINU.
Kputnueckuit 3apopii.

10 T'ereporennoe (HecaMonpon3BOILHOE) 00Pa30BAHUE IIEHTPOB KPHCTAILTH3AIMH.




CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCcTBa

MonudunupoBanue.
11 Jlennpurhas xpucTamiusanus.
12 Kpucrannuueckue 30HbI cuTKa. Ycajaka.
13 Bus! nukBaimu.
14 Bunpr nepopmanyn. Mexanusm IUIacTHYECKON AeQOpMaIUH.
15 Haknen npu nnacrudeckoii geopmanuu. Posp auciokanuii B ynpouHeHHH.
16 Paspymenue meranios.
17 Mexannueckue cBoiicTBa METALIOB.

18 Mexannueckue
pacTsKeHHeE.

XapaKTCPUCTUKH, OIPCACIIACMBIC IIPU  HUCIBITAHHW  Ha

19 Teepnocts 1 cocobbI e onpeieNeHus.

20 MexaHu4decKue XapaKTCPHUCTUKHU, OIpCaCIICMBIC IIpu JUHAMHUYCCKUX
HUCIIBITAaHUAX (y):[apHa;I BA3KOCTb, TEMIICpATypa XJ'IaI[HOJ'IOMKOCTI/I).

21 KoHCTpyKTHBHAS IPOYHOCT.

VYMmeTs

MMpOBOAUTD HCCIICAO0BaHUA craneu )51
CIIJIaBOB Ha 3JICKTPOHHOM MHKPOCKOIIC

MMpOBOAUTD MeTaJIJIOFpaCI)I/I‘{eCKI/Iﬁ aHaJIn3
CTaﬂeﬁ, YYT'YHOB, LBCTHBIX MCTAJJIOB H

CIIJIaBOB

Bupmyanvusie 1abopamoprvie pabomei
Ornpesenenne TBEPIOCTH
Omnpenenenne GU3NKO -MEXaHHUECKUX CBOWCTB CIUIABOB

[TpoBenenmne Tepmudeckoir 00pabOTKH CIJIaBOB

Bnanets:

OIpECaACIIATh BO3HHUKHOBCHUS

nedeKToB

IIPUYUHBI

CIOCOOHOCTBIO JEMOHCTPUPOBATH 0a30BbIE
3HaHHSA B OOJIACTH €CTECTBEHHOHAYYHBIX

3aoanus na pewtenue 3a0au u3 npogheccUoHaIbHOU 001ACMU, KOMNIEKCHbLE 3A0AHUS

Ha OIIPCACIICHUC (I)I/IBI/IKO - MEXaHMYECKUX CBOMCTB MaTrepuajioB




CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCcTBa

JUCIUILINH,
€CTECTBEHHOHAYYHYIO CYIITHOCTb Mpo0ieMm,
BO3HHUKAIOIIUX B X0/€ MpodeccCHoHanbHOMI
JESTEIbHOCTH

T'OTOBHOCTBIO BBISIBJISITH

[TonGop marepuanon

IIK-16 YMEHUEC IPUMEHATDb METOABI CTAHAAPTHBIX HCNbITAHMI 1O onpeacjJIeHuI0 (1)I/I3I/IKO-MeX3HI/I‘leCKI/IX CBOMCTB M TEXHOJIOTHYE€CKHUX

nokasarejen HCII0JBb3YEMBIX MAaTCPHAJIOB U I'OTOBBIX u3aeJui

3HaTh

3HaTh KJIAaCCU(PUKAUUI0 U MapKUPOBKY
CTaJIell ¥ 4yT'yHOB

TEXHOJIOTHI0 00pabOTKH cTajiel U CIUIaBOB
OCHOBHBIE I'PYIIIBI ¥ KJIACCHI COBPEMEHHBIX
MaTepHajoB, HUX CBOWcTBa M 00JacTu
NpUMEHEHUs, TIPUHIIMIIBI BEIOOpa

(ba30BbIi U CTPYKTYpPHBIN COCTaB CTalel U

YYT'YHOB

(@] Ok wWwNE
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Bunsr nehopmarin. MexaHu3M MIacTUYECKOH IeopMaIuy.

Haknen npu turactudeckoii nedopmaruu. Poss 1uciokanuii B ylpouYHESHUH.
Pazpymenue meranios.

MexaHnyeckue cBOMCTBA METAJIJIOB.

MexaHuyeckne XapakTEepUCTUKH, OIpeAesieMble IpU HUCHOBITAHUM Ha
pacTsKeHue.

TBeprocTh 1 CIOCOOBI €€ ONpeesIeHHs.

MexaHuueckue  XapakTEpUCTHUKH, OINpeAeNsieMble IpU  JUHAMHYECKHUX

UCTIBITAaHUAX (yIapHas BSI3KOCTh, TEMIIEPATypa XJIaTHOIOMKOCTH).
KoHCTpyKTHBHAS TPOYHOCTb.

Bomnpocsl o muarpamme coctosinus Fe — C.

N3006pa3uth nonHyro $pazoByro Auarpammy (¢ JBOMHBIMU JIUHUSMH)
XapakTepucTUKa KOMIIOHEHTOB U (a3 CHCTEMBI

[IpeBparieHus B cTayisix, OEIbIX U CEPhIX UyT'yHaX

OCHOBHBIE CTPYKTYPBI CTaJIU, OEJI0T0 U CEPOro YyryHOB

PaccmoTpeTh KpucTauM3anuio U GOPMHUPOBAHUE CTPYKTYPHI JIIOOOrO CIUIaBa
(TeXHMYECKOro jkenes3a, JO0- , 3a- M OIBTEKTOMAHON cranu, J0- , 3a- H
HBTEKTHUYECKOTO OEJIOr0 YyryHa, Ceporo 4yryHa ¢ IIacTHHYATBIM rpadurom)




CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCcTBa

10 Cas3sb Mex1y CTPYKTYpOIi M CBOMCTBAMH CEPHIX YyI'YHOB.
11 Buusuue yriuepona u OCTOSHHBIX IPUMECEH HA CBOMCTBA CTAIIN.

12 Knaccuduxauus, MapKMpoBKa M HPUMEHEHHME CEphIX YYTYHOB (IIMTEHHBIH,
BBICOKOITPOYHBIHN, KOBKHA, OTOCJICHHBIN, aHTU(PUKIIUOHHBIH ).

13 Knaccuduxauus, MapkupoBKa M HpPUMEHEHHE yIJIEPOJUCTBIX — CTajlei
(0OBIKHOBEHHOTO Ka4ecTBa, Ka4eCTBEHHOU KOHCTPYKLIMOHHOH,
UHCTPYMEHTAJILHOM).

14 TIpeppaienus nmpu Harpese cTanu

15 Pocr 3epna aycrenura

16 M3orepmuueckuii paciaj nepeoxiakIeHHOro aycTeHHTa

17 Uzorepmuueckue quarpaMMbl pacraa HepeoXaxIeHHOTo ayCTeHUTa

18 Ipespammenus npu HenpepbIBHOM OXJIAXKICHHH CTAmM. TepMOKMHATHYECKHE
JUarpaMMbl

19 Bnusnue nermpyrommx SI€MEHTOB Ha YCTOWYHMBOCT M KMHETHKY pacrapa
MIEPEOXJIAXKAEHHOTO ayCTEHUTA

20 Tlpeppamenus npu Harpese (IPH OTIYCKe) 3aKaIeHHON CTajlH

21 Knaccudukanuus, MapkupoBKa W IPUMEHEHHE JIETHPOBAHHBIX CTANIEH
22 Bubl OT)KUTA CTAIN

23 3axanka cranu

24 Ornyck cranu

25 Xumuko-TepMudecKas 06paboTKa

26 Tepmo-Mexanudeckas 00paboTKa cTau

27 OcobeHHOCTH TepMUYECKOH 0OpabOTKY IETMPOBAHHKIX CTasIeil

28 OcHoOBHBIC MCTOABI IOJIYYCHHA 3aroTOBOK H JeTajeil B MallIMHOCTPOCHUU:
JIUTBEC, MCTOAbI o6pa60T1<1/1 MCTAJIJIOB JaBJICHUCM, CBAPKa, 06pa60TKa pPE3aHUCM




CrpyKTypHBII

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouyHble CpeaCcTBa
KOMIIETCHIIUH
29 OcHOBHBIE CIUIaBBl Ha OCHOBE Meau (OpOH3bI M IaTyHH), MX MAapKUpPOBKAa M
IIPUMEHEHHUE.
30 OcHoBHBIE cIIaBBI Ha OCHOBE aMIOMUHUA (1e)OPMUpYEMBIE, TEPMUYECKHU
HEYNPOUYHSEMbIE U YIIPOUHSAEMBIE), UX MAPKUPOBKA U IPUMEHEHHUE.
31 CspoiicTBa ¥ IpUMEHEHHKE CIIIABOB HA OCHOBE THTAHA.
32 Kakue cmiaBbl Ha3blBalOT 6ab66uTamMu? KakoBbl NPHHLMOBI UX CO3JaHUSL.
[IpuBeauTe npuMepsl TAKUX CILIABOB.
33 Kakue MaTepuasbl Ha3bIBAIOT MOPOIIKOBBIE MaTepuaisl? Kak ux nomydator ?
34 Knaccudukanus, cBOMCTBa U NPUMEHEHHE HOPOLIKOBBIX MATEPHUATIOB.
35 Knaccudukanus, cBoiCTBa U IPUMEHEHHE KOMIIO3UIMOHHBIX MAaTEpPUAIIOB.
36 Kakue Mmatepuansl Has3piBaloT amMoppubiMu? CBOWCTBA M HpPUMEHEHHE
amMop(HBIX MaTepuaIoB?
37 Knaccudukanus, cBoicTBa U MPUMEHEHHE OCHOBHBIX IPYIIH HEMETAINIECKHX
MaTEpHAJIOB.
YMetb Onpenennth  0COOEHHOCTH  CTPOCHHS Bupmyanvusie nabopamopHvie pabomsi
CHeIHalIbHbIX MapoK cTajen
[IPOBOJAUTh  MUCCIEAOBAHUSA  CTaled U Onpenenenue TBEPAOCTH
CIUIaBOB Ha 3JIEKTPOHHOM MHMKPOCKOIE .
Omnpenenenne GU3NKO -MEXaHUUECKUX CBOWCTB CIUIaBOB
OPOBOJIUTH MeTajuiorpaduyeckuii aHaau3
CTajiel, 4YyryHOB, LBETHBIX MeTaUIOB M | [IpoBeqeHue TepMHUECKON 00pabOTKH CILTaBOB
CIUIaBOB
Bnaners CIIOCOOHOCTBIO IEMOHCTPUPOBATH 0a30BbIE

3HaHUSA B 00JacTH CCTCCTBCHHOHAYYHBIX

3adanus na pewenue 3a0au u3 nPogheccUoOHaIbHOU 001ACU, KOMNIEKCHbLE 3A0AHUS




CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCcTBa

JUCIHUIUIMH,  TOTOBHOCTHIO  BBISBIIATH
€CTECTBEHHOHAYYHYIO CYITHOCTB MPOOJIeM,
BO3HUKAIOIIHUX B X0J€ MPO(HEeCCHOHATBLHOM
JIEATEILHOCTH

BBISBJIATH JIe(h)EKThl HA METAJIOM3CITHIX
OTpECIATh TPUYNHBI  BO3SHUKHOBCHHS
neheKToB

Ha OIIpCACIICHUC (1)I/I3I/IKO-M6X3HI/I‘ICCKI/IX CBOICTB MaTcpuralioB.

[Ton6op mMarepuanoB JIsl pa3IudYHbIX KOHCTPYKIIMU U YCIOBUH 3KCILTyaTaliuy.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexxyTouHast aTTeCTanus 1o JUCHUILIMHE «MaIlInHOCTPOUTENBHBIE MaTEPHUANIBD) BKIIOYAET
TEOPETHYECKHUE BOIIPOCHI, TO3BOJISIOINE OIIEHUTH YPOBEHD YCBOCHUS 00yUYarOIMMUCS 3HAHUM, 1
NPaKTHYECKHE 3a/1aHHS, BBISBISIONINE CTEIEHb CHOPMUPOBAHHOCTH YMEHUH U BIIaACHUH,
IpOBOIUTCA B (hOpME dK3aMEHa.

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOﬁ (bopMe 10 5K3aMCHAIIlMOHHBIM 6I/IJ'IeTaM,
Ka)K,I[BIfI M3 KOTOPBIX BKIHOYACT 2 TECOPECTUUCCKHUX BOIIpOCa U OJHO IIPAaKTHYCCKOC 3aJaHuC.

Ioxa3arenu u KPUTECPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
yueOHOro MaTepuana, CBOOOIHO BBIMOJIHSAET MPAKTUYECKUE 3aJaHHsl, CBOOOTHO OTIEpUPYET
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYallUSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHUS, YMCHHUSI OCBOCHBI, HO JIOMTYCKAKOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHS NIPU aHAJTUTUYCCKUX OTIePAIIHsX, TEPEHOCE
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIUH.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbLHO» (3 Oana) — 00yJyarouuiicss 1IeMOHCTPUPYET MOPOTOBBIN
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI TOMYCKAIOTCS
OIIMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OT/ACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJarOIIUIiCS
UCIBITHIBAECT 3HAUUTENbHbIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUM 3HAHUSAMU U YMEHUSMU IIPU UX
IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HeYy/I0BJIeTBOPUTEJbHO» (2 Oaiia) — 00ydaromuics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXKET MoKa3aTh 3HAHUS Ha
YPOBHE BOCTIPOU3BEACHUS M O0BSICHEHUS UHPOPMAIIUK, HE MOXKET IMOKa3aTh WHTEIUICKTyalbHbBIE
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecredeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:



1. 'anumos, O.P. CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepUalIbl AJI MAIIMHOCTPOEHUS !
yuebnoe mocobue / D.P. l'amumos, A.JI. A6aymiun. — 3-¢ u3n., crep. — Cankr-IleTepOypr :
Jlanp, 2020. — 268 c. — ISBN 978-5-8114-4864-7. — Tekcr : anektponusiii // Jlaub :
aJIeKTpoHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/126707  (mara
obpaenus: 10.03.2020). — Pesxum gocrtymna: Juist aBTOPU3. [TOJIb30BATEICH.

2. MetamioBenenue . yueonuk : B 2 romax / U.1. Hosukos, B.C. 3omoropesckuii, B.K.
[ToptHoii, H.A. benos. — 2-e u3n. — Mocksa : MUCHUC, [6.1.]. — Tom 1,2 — 2014. — 1020 c.
— ISBN 978-5-87623-191-8. — Tekcr : snextpoHHblii // JIaHb © 3J€KTPOHHO-OHMOIHOTCUHAS
cucrema. — URL: https://e.lanbook.com/book/69779 (mata oGpamenus: 10.03.2020). —
PesxuM nocrtyma: uist aBTOPH3. TOJIb30BaTENEH.

3. Typumuna, B.FO. MarepuanoBenenne. MexaHUYecKHe CBOWCTBA METAJUIOB.
Tepmudeckas o6padboTka MetauioB. CrienMaibHbIe CTAIN U CIUIaBhl : yueObHoe nmocodue / B.1O.
Typununa ; nox pexakuueir C.A. Hukynuna. — Mocksa : MUCHUC, 2013. — 154 ¢. — ISBN
978-5-87623-680-7. — Tekcr : aneKTpoHHbIH // JIaHb : 3JeKTpOHHO-OHOIMOTEYHAsT CHCTEMA., —
URL: https://e.lanbook.com/book/47489 (nara oopamenus: 10.03.2020). —



https://e.lanbook.com/book/126707
https://e.lanbook.com/book/69779
https://e.lanbook.com/book/47489

Pexxum nocryna: 1 aBTOpU3. IOJIb30BATENEH.

4. 3emckoB, FO.II. MartepuanoBeneaue . ydebnoe mocobue / FO.II. 3emckoB. —
Cankr-IlerepOypr : Jlanmp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — Tekct
snektpouusi  // JlaHb : AJICKTPOHHO-OMOIMOTEYHAS cucrema. - — URL:
https://e.lanbook.com/book/113910 (mara obpamenus: 10.03.2020). — Pexxum gocrtymna: s
aBTOPH3. TI0JIH30BATEIICH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Tloptaoii, B.K. JledekTbl KpPUCTALIUYECKOTO CTPOCHHUS METAJIOB U METOJIbI WX
ananu3a : yueOnuk / B.K. IToptroii, A.W. HoBukos, U.C. I'oioBun. — Mocksa : MUCHC, 2015.
— 508 ¢. — ISBN 978-5-87623-856-6. — Tekcr : onektpoHubiii //  JlauHb
NIEKTPOHHO-OMONMoTeynass cucrtema. — URL: https://e.lanbook.com/book/69739  (nmata
obpamienns: 10.03.2020). — Pexxum gocTyIa: s aBTOPHU3. I0JIb30BATENIEH.

2. BapnamoBa, N.A. ®u3uKO-XUMHUYECKUE METOJBI aHAIM3a [DJICKTPOHHBINA pecypc]:
yuebHoe anekrponnoe m3manue / M.A. Bapiaamosa, H.JI. Kanyruna, JI.I'. Koxsina. - ®I'BOY
BIIO «MarnuTtoropckuii rocyiapcTBeHHblil TexHudeckuil yanusepcurer um. .. HocoBay». —
DOnekTpoH. TekctoBble AaH. — Marnutoropck: ®I'BOY BIIO «MI'TVY», 2012. — Cucrem.
tpeboBanusa: Adobe Acrobat Reader. — Pexxum moctyma k pecypey: http://Ims.magtu.ru. —
3arnaBue ¢ TUTYI. 3KpaHa.- Ne roc. peructpanuu 0321102259.

3. IllymaeBa, E.A. Marepuanosencare. Hemeraimmudeckue ©W KOMITO3UIIMOHHBIC

marepuanbl. Kypc nekuuii : yueoHoe mocodue / E.A. IllyBaesa, A.C. [lepmuHoB. — Mockaa :
MUCHUC, 2013. — 77 c. — ISBN 978-5-87623-686-9. — Tekct : anekrponusblii // Jlaub :
9JIEKTpOHHO-OMOMnoTeynass cucrema. — URL: https://e.lanbook.com/book/47490  (mara

obpamenus: 10.03.2020). — Pexxum goctymna: 1uist aBTOPU3. [OJIb30BATEICH.

4. lyBapos, B.b. TexHoI0rHs KOHCTPYKIIMOHHBIX MaTepHaioB | yuebHoe mocooue / B.b.
Hysapos, T.B. Xmenenko. — Kemeporo : KysI'TY umenn T.®. ['opbauesa, 2012. — 115 ¢c. —
Tekcr : onektponnbii // Jlaup © 210eKTpOHHO-OMOmHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/69423 (mata obOpamenus: 10.03.2020). — Pexum pocrtyma: st
aBTOPU3. II0JIb30BATEIIEH.

B) MeToauyeckue ykazaHus:

Anekcee, ['.B. BupryanbHbiii  nabopaTOpHBIi  NpakTUKyM 1O  Kypcy
«MatepuanoseneHuey . yaeoHoe mocooue / I'.B. Anekcees, N.U. bpunenko, C.A. BonorkanuHa.
— Casnxkrt-IlerepOypr : Jlanp, 2013. — 208 c. — ISBN 978-5-8114-1516-8. — Tekcr
anekTpoHHbsli /[ Jlawb  :  DNeKTpOHHO-OMOmMoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/38834 (mara o6pamienuns: 10.03.2020). — Pexum moctyma: s
aBTOPU3. M10JIb30BATEIIECH.

MeTtoaudeckue ykazaHus K 1ab0paTopHbIM paboTam:

1. Ememoma A.H., Konesa H.B., Tlerpouenko E.B. N3yyenue npuHuumnoB paboTsl U
ycTpoiicTBa Metauiorpaduueckoro Mmukpockomna. Marauroropek: 'OY BIIO «MI'TY», 2009. 9
c.

2. CaenbeBa P.H. Marepuanoseaenue. JlabopaTopHblii NpakTUKyM JUIsl CTYIEHTOB
HanpasieHus 151000.62 «TexHoMOrmUeckre MaluHLI B 000y I0BaHKHE» BeexX (popMm oOydeHUs.
—Marnutoropck: MI'TY, 2015. - 79 c.

3. Ememommun A.H., Konmmera H.B., [Terpouenko E.B., Kopawmios B.JI. MakpoctpykTypa
CTalli ¥ MeToJIbI ee otieHku. Marautoropck: ['OY BIIO «MI'TVY», 2007. 15 c.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:


https://e.lanbook.com/book/113910
https://e.lanbook.com/book/69739
http://lms.magtu.ru/
https://e.lanbook.com/book/47490
https://e.lanbook.com/book/69423

IIporpammHoe o0ecnieuenne

Haunmenosanue I10 Ne torosopa Cpoxk neiicTBuUS JTULIEH3UU

MS Windows 7
Professional (mst N1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007
Professional
7Zip cB0OOAHO pactpocTtpansemoe 110 OCCCPOUHO
Adobe Reader cB000IHO pacapocTpansemoe 110 0eccpoUHO
ONEKTPOHHBIE
TUTARATET 1O K-278-11 ot 15.07.2011 GecepouHo
JUCIUTIIINHE

"MartepuanoBeaeuue"
DJIEKTPOHHBIE
IIJIaKaThI I10
AICIHIILTHHE K-278-11 ot 15.07.2011 GeccpodHo
"TexHoIOTHS
KOHCTPYKIIMOHHBIX
MaTepuaioB"
DIIEKTPOHHBIE
wiakaTel o kypey  (K-227-12 ot 11.09.2012 OeccpodHO
"MatepuanoBenenue"
Bpaysep Mozilla
Firefox

Ne 135 o1 17.09.2007 O6eccpouHo

cB00oHO pacnpoctpansiemoe 110 6eccpouHo

IIpodeccuonanbHbie 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Cchuika
DnexkTpoHHas 6asa mepuoandeckux usganmii East View
Information Services, OO0 «M1BHC»
HammonansHas WH(POPMAITMOHHO-aHATU THIECKAsT URL:

cucremMa — PoccuiicKuii MHIEKC HAYYHOTO [UTHPOBAHUS
(PMHII)

[MTouckosas cucrema Axanemus Google (Google Scholar) [URL.: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

Wndpopmanmonnas cucrema - EnnHoe okHO AocTyma K

URL: http://window.edu.ru/
HHGOPMAIIMOHHEIM pecypcaM

denepanbHOE rOCy/IapCTBEHHOE OO0/ DKETHOE
yapexaenne «Denepanbublii mHCTHTYT mpombiuierHoi|URL: http://wwwl. fips.ru/
COOCTBEHHOCTH

9 MaTepuajJibHO-TeXHHYeCKOe 00ecnedeHue TUCIIUMIHHBI (MOTYJIs1)

Y4eOHbIC ayAWTOpPHH IS TIPOBEICHHS 3aHSATHUH JICKIIMOHHOTO THITA OCHAIICHHBIC
MYyJIBTUMEINIHBIE CPENICTBA XPAHSHHUSI, TIEpeadd U MPeCTaBICHUs HHPOPMAIIHH.

YyeOHast ayauTopus AJis MPOBEACHU JIaOOpaTOPHBIX padoT:

JIabopaTopHble YCTaHOBKHU, U3MEPUTENbHBIE TPUOOPHI U HHCTPYMEHTHI JIJISI BHITIOTHEHUS
1abopaTOPHBIX PaboT:

— YcTaHOBKa O TPOBEICHUIO UCTILITAHUN HA U3THO.

— V3MepuTeNbHBIN HHCTPYMEHT (MHKPOMETD, I TAHTCHIIUPKYJIB).

— OTpe3Hbie, NUTH(OBATBHBIEC U TOIUPOBATIBHBIC KPYTH.

— O6opynoBaHue IJIs TPaBJICHUS TUTH(OB

— Mukpockorsl ontuueckue MUM-6, MUM-7.



— Konnekmuu Mukpo- M MakpouumudoB YIISPOAWCTHIX U JIETHUPOBAHHBIX CTalled H
CILIaBOB, ATbOOMBI MUKPOCTPYKTYP.

— MamwuHbl YHUBEpCaIbHBIC HCIIBITATENILHBIC HA PACTSIKEHHUE, CKaTHE, CKPyUNBaHUE.

— [TpuGops! I ©3MEpEHHs TBEPAOCTH 110 MeToaM bpuners, Pokseia u Bukkepca.

— MukpotBepromep.

— EMKOCTH JUTS1 J)KUIKHX OXJTKIAIONIUX CPEI.

— [Teun Tepmuyeckue (kaMepHbIe, TPYyOUaThIC TICUH ), COJITHBIC BaHHBI.

VYdeOHblE ayAWTOpUU I TPOBEACHUS MPAKTHYECKUX 3aHATUH, TPYNIOBBIX U
WHVBUIYAIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJISI U MPOMEKYTOUHOU arrectaruu Jlocka,
MYJIbTHMEIUHHBIA IIPOEKTOP, SKPaH

[TomemeHus AJisE CaMOCTOSTENIBLHON paboThl 00yJarommxcs [lepcoHabHbIE KOMITBIOTEPHI
¢ makerom MS Office, BbIXOZOM B HHTEpPHET M C JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHYIO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[Tomenienne JuIsi XpaHeHHsT W TPOPHUIAKTHYECKOTO OOCIY)KUBaHUS — Y4eOHOTO
obopynoBanus CTelaxu I XpaHSHHs y4eOHO-HATTISAHBIX TTOCOOHA M y4eOHO-METOIUIECKON
JIOKYMCHTAITUH.



