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1 Leau ocBOCHNS AUCHUNIMHBI

[lensiMu OCBOEGHMSI TUCHUIUIMHBI «MalIMHOCTPOUTEIbHBIE MaTepuaibl) SBISIOTCS:
npuoOpeTeHNEe CTYICHTAMH TEOPETUYECKUX 3HAHUM O 3aKOHOMEPHOCTSIX, OINPEACIISIIOIINX
CBOICTBa MaTepHalIOB, MPAKTUUECKUX HABBIKOB KOHTPOJIS U MPOTHO3UPOBAHUS CBOMCTB U IO-
BEJICHUS MaTEPUAIOB B Pa3IMYHBIX YCIOBUAX WX 00pPabOTKH M IKCILTyaTalluu, HEOOXOTUMBIX
OakanaBpy 1o HampapiieHHIO moAroToBke 15.03.02 TexHomornveckue MalmHbl 1 000py10Ba-
HUE JUIS TUIOJOTBOPHOHM pa0OThl Ha MPOMBIIIJICHHBIX MPEANPUATUSIX, B HAYUYHBIX, KOHCTPYK-
TOPCKHX U MPOEKTHBIX OPraHU3aALUAX.

2 MecTo TUCHHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOH NPOrpaMmbl
MOJAr0TOBKM DakajiaBpa

Jucuummza «MamHOCTPOUTENbHBIE MaTepHallbl» BXOIUT B 0a30ByI0 yacTh Oyoka 1
00pa3oBaTeNbHON IPOTrPAMMBI.

Jis u3ydeHust QUCIUTUTMHBI HEOOXO MBI 3HaHUS (YMEHHS, BIIaJCHNUs), CPOPMUPOBAH-
HbI€ B pe3yJbTaTe U3y4yeHHs] MaTeMaTukKe, GU3UKU, XUMHU.

3HaHus (YyMEHUs, BIaJIeHUs), IOJIyYEHHbIE NIPU U3YYEHUH JaHHOW TUCIUIUIMHBI OyayT
HEOOXOAUMBI [T TUCHMIUIMH: TeXHOJIOTusl KOHCTPYKLIMOHHBIX MaTepualioB, JleTanu maiuH,
Mexanuueckoe 000pyIOBaHHE MPOKATHBIX 11eX0B, OCHOBBI TEXHOJIOTUH MAIIMHOCTPOCHUS,
ConpoTtuBieHne MaTepuaIoB

3 Komnerenuun o0y4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHHUS
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesynbrare ocBOGHUS TUCHUIUIMHBI (MOIyJs1) «MaIIMHOCTPOUTEIBHBIE MAaTEPHAIIBI»
oOyyaroImuiicst 10JKeH 001aJaTh CIEAYIOUMMH KOMIIETEHIMSIMU:

CTpyKTYpHBIH 2JIEMEHT

YpoBEHb OCBOEHHUSI KOMIIETEHIIU
KOMIICTCHIITNU

OIIK-5 cnoco0HOCTHIO peliaTh CTAHAAPTHBIE 33/1a4U NPO(ecCHOHATBLHOM JesATeIbHO-
CTHM HAa OCHOBe MH(OPMALMOHHOW M OuO/IHOrpauyeckol KyJbTYpbl ¢ NpPUMEHEHUEM
HH(OPMALMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHH M C Y4€TOM OCHOBHBIX TPeOOBaHMI1
HH(POPMALMOHHON 0€30I1ACHOCTH

3HaTh — 3HAaTh KJIacCU(UKAILMIO U MApPKUPOBKY CTaJel 1 4yry-
HOB;

—  CIIOCOOBI MOJTyYEHHs KAUECTBEHHBIX CTaJeH;

— TEXHOJIOTUIO 00pPabOTKH cTajiel U CIIaBOB

— OCHOBHBIE TPYIIIBI U KJIACChl COBPEMEHHBIX MaTepHa-
JIOB, MX CBOWCTBA U 00JIACTU MPUMEHEHHUSI, TPUHLUIIBI
BbIOODA.

YmMmeth — TPOBOJIUTH HUCCIICOBAHUS CTaJel U CIUIaBOB Ha JJIEK-
TPOHHOM MHKPOCKOIIE

— TPOBOAUTH MeTaliorpaduuyeckuil aHaau3 cTajei, dy-
T'YHOB, [IBETHBIX METAJJIOB U CILJIABOB

Brnanerts: —  ONpeAeNsATh NPUYMHBI BOSHUKHOBEHUS 1e(EKTOB

— CIOCOOHOCTBIO JIEMOHCTPHPOBATh 0Aa30BbIC 3HAHUS B
00J1aCTH €CTeCTBEHHOHAYYHBIX JUCIHIUIMH, TOTOBHO-
CTHIO BBIBJIATH €CTECTBEHHOHAYYHYIO CYLIHOCTb
npo6ieM, BO3HHUKAIOIUX B X0/A€ NpodeccCHOHaTbHON
JeSITeIbHOCTH

ITK-16 ymMeHne npMMeHATh MeTOAbl CTAHJIAPTHBIX HCIBITAHUI 10 onpeneaeHUI0 Gpu3u-
KO-MEeXaHMYeCKUX CBOMCTB M TEeXHOJOTMYeCKHUX IOoKa3aTeseil HCnoab3yeMbIX MaTepHua-
JIOB ¥ TOTOBBIX H3JeJHuil




CTpyKTYpHBIN SJIEMEHT
KOMIICTCHIINU

YpoBEHb OCBOEHHUSI KOMIIETEHLIA

3HaTh

3HATh KJIacCU(UKALUIO U MApKUPOBKY CTaJIel U yyry-
HOB

TEXHOJIOTHIO 00pabOTKH cTajiel U CILIaBOB

OCHOBHBIE I'PYIIIBI U KJIACCHI COBPEMEHHBIX Marepua-
JIOB, UX CBOMCTBA M 00JIACTH MPUMEHEHUS, TPUHIUITHI
BBIOOpa

(a30BbIi U CTPYKTYPHBII COCTaB CTaJei U YyTyHOB

VYmMmern

OnpenenuTb 0COOEHHOCTH CTPOCHHUS CIIEHUAIBHBIX
MapoK CTaJIeH

IPOBOJIUTH UCCIIEIOBaHMS CTalel U CIIAaBOB Ha 3JIEK-
TPOHHOM MHKPOCKOIIE

IPOBOJUTHh MeTaJUIorpapuuecKuil aHanus crajieH, uy-
I'YHOB, IIBETHBIX METAJJIOB U CIJIABOB

Bnaners

CHOCOOHOCTBIO JIEMOHCTPUPOBATH 0a30BbI€ 3HAHUS B
00J1aCTH €CTECTBEHHOHAYYHbIX JUCLUIUIMH, TOTOBHO-
CTbIO BBIABJIATh €CTECTBEHHOHAYYHYIO CYLIHOCTb
po0JeM, BO3HHUKAIOIIUX B XOZA€ NPOPECCHOHATBHON
JIeSITEIIbBHOCTH

BBISIBIIATH 1€(DEKThl HA METAIIIOU3IEIUAX

OMpeACIATh MPUYIWNHBI BOSHUKHOBCHU A I[G(l)@KTOB




4 CTpyKTypa M coep:KaHue THCHHIIHHBI (MOTYJIs))

OO01mas Tpy10eMKOCTh TUCHUTUTHHBI COCTaBIseT 3 3a4eTHBIX equHuI] 180 akas. yacoB, B TOM YHUCIIE:
— KOHTaKTHas paboTa — 23,2 aKaj. 4acoB:

— aymuropHas — 20 akaj. 4acos;

— BHeayauTOpHas — 3,2 aKaJ. 4acoB
— camMocTosTenbHas padora — 148,1 akan. yacos;
— TMOJArOTOBKA K dK3aMeHy — 8,7 akaj. Jaca
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1. MarepuanoBeneHue kKak Hayka.| 3 0,5 0,5 18 Camocmosimenvroe uzyue- | — — yemuwiii onpoc  |OIIK-5 3yB
OO1ue cBeIeHNs 0 MaTepuanax. Hue y4eOHOU U HAYYHO JU- (cobeceoosanue) |IIK-16 3yB
mepamypbi - — nposeepka UHOUBU-
Paboma ¢ xomnviomepHuvl- 0yanbHbIX 3A0aHUL
MU obywarowumu  npo- -
apammamil, 1eKmpoHHbIMU
VueOHuUKamu, — mpeHadxfce-
pamu,  mecmosviMU  CU-
cmemamu.
2. CtpoeHue u CBOlicTBa MaTepua- | 3 0,5 0,5 1 18 CamocmosmenvHoe usyue- | — — YCmMHbIU ONPOC
JIOB Hue Y4eOHOU U HAYYHO - (cobecedosanue)
mepamypbi - — nposeepka UHOUBU-
Paboma ¢ xomnwvromepnui- 0YanbHbIX 3a0aHULL
MU obyuarowumu  npo- —
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pammam, eKmpOHHbIMU
VUeOHUKaMU, — MpeHaice-
pamu,  mecmosviMu  Cu-
cmemamu.
3. Kpucraumisanus paciiiaBoB 3 05 1 1 24 Camocmosimenvhoe uzyue- | — — YCMHbIU ONPOC
Hue Y4eOHOU U HAYYHO JU- (cobecedosanue)
mepamypul - — nposepka unousuU-
Paboma ¢ xomnviomepnul- 0YaNbHBIX 3A0aHUL
MU obyuarnowumu  npo- -
2pammam, eKmpOHHbIMU
VUeOHUKaMU, — MpeHaice-
pamu,  mecmosviMu  Cu-
cmemamu.
4. Jlebpopmanus u paspyumeHue| 3 0,5 1 1 18 Camocmosmenvoe uzyue- | — — yemnuoiti onpoc  |OIIK-5 3yB
marepuayoB. Mexanndeckue u Qu- HUe y4eOHOU U HAYYHO Ju- (cobeceooeanue) |11K-16 3yB
3UYECKHE CBOUCTBA. mepamypul - — npoeepka uHOUuBU-
Paboma ¢ xomnviomepHuvl- 0yanbHbIX 3A0aHUL
MU ofyyarnwumu  npo- —
pammam, eKmpOHHbLMU
VUeOHUKAMU, — MpeHaice-
pamu,  mecmosviMu  Clu-
cmemamu.
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5. JluarpaMMbl COCTOSIHHS, THIBI| 3 0,5 1/1 1/1 25 Camocmosimenvroe uzyue- | — — yemuwiii onpoc  |OIIK-5 3yB
CTPYKTYp MaTepHaioB HUe Y4eOHOU U HAYYHO Ju- (cobecedosanue) |IIK-16 3yB
mepamypbl - — npogepka uHOUBU-
Paboma ¢ xomnvromephul- 0YabHbIX 3A0aHUL
MU obyuarowumMu  npo- -
2PAMMAMU, ITIEeKMPOHHBIMU
YueOHuKamu, — mpenaxfce-
pamu,  mecmosviMu  Cu-
cmemamil.
6. CruiaBel CHCTEMBI Keie3o-| 3 0,5 1/1 2/1 18 Camocmosmenvroe uzyue- | — — yemuoiti onpoc  |OIIK-5 3yB
yraepon Hue y4eOHOU U HAY4HO NU- (cobecedosanue) |1IK-16 3yB
mepamypbi - — npoeepka uHOusU-
Paboma ¢ xomnviomepnul- 0YaNbHbIX 3A0aHUL
MU obyuarowumu  npo- -
2PamMmamt, 1eKmpOHHbIMU
VueOHuKamu, — mpenadxfce-
pamu,  mecmosviMu  Cu-
cmemamil.
7. ®azoBbie MMpEeBpallICHUs B KCIIC- 3 0,5 1 12 CamocmosmenvHoe uzyve- | — —ycmezii onpoc OIIK-5 3yB
30yTJIEPOAUCTBIX CIIaBaX Hue Y4eOHOU U HaYYHO Tu- (cobecedosanue) |IIK-16 3yB
mepamypbi - — npogepka UHOUBU-
Paboma ¢ komnviomephvi-|  OYanrbHbIX 3A0aHUU
MU obyuarowumu  npo-
2PAMMAMU, ]IeKMPOHHBIMU
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yueOHUKamu,  mpeHasxfce-
pamu,  mecmoguiMu  Cu-
cmemamu.
8. TepMquCKaﬁ u XUMHUKO-| 3 0,5 1 12,1 - CamocmoamenvHoe uzydve- | — —ycmenZ onpoc OIIK-5 3YyB
TepMHUYecKas oOpaboTka crajnei u Hue y4eOHOU U HAYYHO Jiu- (cobecedosanue) |IIK-16 3yB
CILUTaBOB mepamypui - — nposeepka uHOUusU-
- Paboma ¢ KomnvlomepHbl- 0YaNbHBIX 3A0aHUL
MU obywarowumu - npo-
2pamMMamul, 31eKmpOHHbIMU
VueOHUKamu,  mpeHaxce-
pamu,  mecmogviMu  Cu-
cmemamu.
HTroro mo qucuuiinme 6 6/21 821 148,1 |9 JK3aMeH

H — 6 mom uucne, uacwvi, omeedennvie Ha pabomy 6 UHMEPAKMUBHOU GopMe.




5 Oﬁpa30BaTeJ’leLIe Hu HH(])OpMaIIHOHHbIe TEXHOJOInmn

B mpornecce npenonaBaHus TUCHHMILIMHB «MaIlMHOCTPOUTEIBHBIE MAaTEPUAIBI» MPH-
MCHAIOTCA TpaJUIUOHHAA U MOAYJIbHO-KOMIICTCHTHOCTHAA TCXHOJIOTUH.

Jlekuuu MpoXOAsT KaK B TPAJAUIIMOHHOW Gopme, Tak U B (hOpMe JICKIINH -KOHCYIIbTaIlHH,
I7Ie TEOPETUYECKUN MaTephall 3apaHee BbINACTCS CTYIEHTaM JUIl CaMOCTOSITEILHOIO U3yde-
HUSI, JUTSL TIOATOTOBKH BOIIPOCOB JICKTOPY, TAKUM 00pa30M, JICKIIUS TPOXOAUT TI0 THITY BOIIPO-
CBhI-OTBETHI-TUCKYCCHs. JIEKIIMM YUTAIOTCA C UCIOIb30BAHMEM MYJIBTHUMEAUNHOTO 000py10-
BaHUSI, IPE3CHTAIIMOHHBIX MaTEPHAJIOB.

JIeKIIMOHHBIN MaTepHal 3aKperuisieTcss B X0/e JabopaTOpHBIX paboT, Ha KOTOPBIX BbI-
TIOJTHSIFOTCS TPYIIIOBBIC MITM WHAWBUAYAbHBIC 3aJIaHMsI TI0 PO aeHHoW Teme. [Ipu nposese-
HUH JIAOOPATOPHBIX 3aHATUN UCIOJIB3YETCS] METO KOHTEKCTHOTO 00yUYeHHsI, KOTOPBIN MO3BO-
JSIET YCBOMTh MaTepHal MyTeM BBISBICHUS CBS3€H MEXy KOHKPETHBIM 3HAHUEM U €Tro MpH-
MCHCHHUCM.

[Tpu BbIMONHEHNH JTa0OPATOPHBIX PA0OT HMCIOJB3YETCS TEXHOJOTHS KOJUICKTHBHOTO
B3aUMOJICHCTBHA. 3aHATHS MPOBOAATCS B BUJIE JTA0OPATOPHOTO aHAIN3A U SKCIIEPUMEHTA, TTPH
9TOM CTYACHTHI PabOTalOT COBMECTHO C MOCICAYIONIMM I'PYITIOBBIM aHAIU30M TOJTYYCHHBIX
pe3yibTaToB. Harnpumep, CTpyKTypy CIUIABOB ONPEACISIET KaXKIbIA CTYACHT IPU HU3YYEHUHU
IKCIEPUMEHTAIBHBIX 00pa3IOB, a aHAJN3 MMOJIYYCHHBIX PE3YJIbTaTOB 10 €AMHUYHBIM MOKa3a-
TCJISIM, BBINTIOJIHCHHBIX OTACJIBbHBIMU CTYACHTAMM, ITPOBOAUTCSA I'PYIIIIOBBIM METOJ0OM.

B y4eOHOM mporiecce UCIOIb3YIOTCS aKTUBHBIC U MHTEPAKTUBHBIC (DOPMBI MTPOBEIC-
HUS 3aHATUN (KOMIBIOTEPHbIE CUMYJISLIMM, Pa300p KOHKPETHBIX CHUTYyallMil) B COYETaHUM C
BHEAYJMTOPHOU pabOTOH ¢ 1ebio GOpMUPOBAHUS U Pa3BUTHS MPOQPECCUOHATBHBIX HABBIKOB
o0ydJaronuxcs.

CaMocTtosiTenbHass paboTa CTYIEHTOB CTUMYIHPYET CTYIACHTOB K CaMOCTOSITENbHOM
npopaboTKe TeM B Ipoliecce HamucaHus peepaToB, BBHIMOJHEHUS WHAWBUAYAJIbHBIX 3aja-
HUH, B poliecce MOArOTOBKU K KOHTPOJIbHBIM paboTaM U UTOTOBOM aTTEeCTaIUH.

6 YueOHO-MeTOAMYECKOE 0OOecTiedeHHe CAaMOCTOATEIbHOI padoThl 00y4aromMXCcs

[To qucuumirHe «MalMHOCTPOUTENbHBIE MaTepUalIbl» MPEAyCMOTPEHa ayIuTOpHAs U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00y4aromuxcsl.

AynuTOopHas caMoCTOsITeNIbHast paboTa CTYJAEHTOB IMpPEArojaraeT pereHue KOHTPOJIb-
HBIX 33/1a4 HA MPAKTUYECKUX 3aHITHSIX W BBIIOJTHEHUE JIA0OPATOPHBIX PalOT.

Pazpgesn/Tema Bu camocTosTeIbHON
JUCITUILJINHBI paboTsl

1. Marepuanosene-|[IpopaboTka TeopeTnueckoro (JIEKIIMOHHOT0) Marepuana. M3ydenue
HUe Kak Hayka. OO0-|IOMOJHUTENBHOTO MaTepHaa.
e CBEICHUI O

MaTepuanax.
2. CtpoeHue u [TpopaboTka TeopeTHuecKoro (JIEKIMOHHOTO) MaTepuana. M3yueHue
CBOICTBA MaTepra- |IOTOJHUATEIFHOTO MaTepHaa.

JIOB [TpopaboTka METOIMYECKUX yKa3aHUU K Ja00paTOpHBIM paboTam, Co-
CTaBJICHUC KOHCIICKTA, MOATrOTOBKA OTBETOB I10 KOHTPOJBHBIM BOIIPO-
cam.

3. Kpucrammsanus | [IpopaboTka TeopeTrdeckoro (JIGKIIMOHHOTO) Marepuana. M3yueHue

paciijiaBoB JOIMMOJIHUTCIIBHOI'O MaTcpuala.

[IpopaboTka METOAMYECKUX YKa3aHWW K JIAOOpAaTOPHBIM paboTam, CO-
CTaBJICHUC KOHCIICKTA, MOATrOTOBKAa OTBCTOB I10 KOHTPOJIBHBIM BOIIPO-
cam.




4. Jlebopmanms u
paspylieHue Mare-
puanoB. MexaHuye-
CKue M (HU3UYECKue
CBOMCTBA.

[IpopaboTka TeopeTnueckoro (JEKIMOHHOTO) Marepuana. M3ydenue
JOTIOTHUTEIIFHOTO MaTepuara.

[TpopaboTka METOIMYECKHX YKa3aHUH K JJAOOpaTOpHBIM paboTam, Co-
CTaBJICHHE KOHCIIEKTa, MOJITOTOBKA OTBETOB MO KOHTPOJILHBIM BOIPO-
cam.

5. Jluarpammsl co-
CTOSIHUS, THUIIBI

CTPYKTYp Marepua-
JIOB

[IpopaboTka TeopeTuyeckoro (JEKIHMOHHOI0) Marepuana. M3ydenue
JIOTIOJTHUTEIILHOTO MaTepHaia.

[TpopaboTka METOIMYECKHX YKa3aHUH K J1JaOOpaTOpHBIM paboTam, co-
CTaBJICHHE KOHCIIEKTa, TIOJArOTOBKA OTBETOB IO KOHTPOJBHBIM BOIIPO-
cam.

6. CrutaBbl CHCTEMBI
KeNe30-yriepos

[IpopaGoTka TeopeTHuecKoro (JIEKIMOHHOTO) MaTepuaina. M3yueHue
JIOTIOJIHUTEILHOTO MaTepHalia.

[TpopaboTka METOaMYECKUX yKa3aHUW K Ja00paTOpHBIM paboTam, co-
CTaBJIEHWE KOHCIIEKTA, MOJITOTOBKA OTBETOB MO KOHTPOJIBHBIM BOMPO-
cam.

7.
CTallb

Yraepoaucras

[IpopaboTka TeopeTnyeckoro (JEKIHMOHHOIO) Marepuana. M3ydenue
JIOTIOJIHUTEILHOIO MaTepuaia.

[TpopaboTka METOIMYECKHX YKa3aHUH K JJaOOpaTOpHBIM padoTam, co-
CTaBJIEHHE KOHCIIEKTa, MOATrOTOBKA OTBETOB [0 KOHTPOJBHBIM BOIIPO-
cam.

8. dazoBble Tmpe-
BpalllcHUsT B Kelle-
30yTJIEPOJUCTBIX
CIUIaBax

[TpopaboTka TeopeTHuecKoro (JIEKIMOHHOTO) MaTepuana. M3yueHue
JIOTIOJTHUTEIBLHOTO MaTepuaa.

[TpopaboTka METOaMYECKUX yKa3aHUU K Ja00paTOpHBIM paboTam, Co-
CTaBJIEHWE KOHCIIEKTA, MOJITOTOBKA OTBETOB MO KOHTPOJIBHBIM BOMPO-
caMm.

9. Tepmuyeckas wu
XUMHKO-
TepMHuueckas oOpa-
O0oTka cTamed w
CILUTaBOB

[IpopaboTka TeopeTnyeckoro (JEKIMOHHOTO) Marepuana. M3ydenue
JIOTIOJTHUTEIBLHOIO MaTepuaia.

[TpopaboTka METOAMYECKUX yKa3aHUU K Ja00paTOpHbIM paboTam, Co-
CTaBJIEHHE KOHCIIEKTa, MOATrOTOBKA OTBETOB MO KOHTPOJBHBIM BOIPO-
cam.

10. Crpykrypa,

CBOIICTBA M TpUME-
HEHHUE JIETUPOBAaH-
HBIX cTayei

[TpopaboTka TeopeTHueckoro (JIEKIMOHHOIr0) MaTepuana. M3yuyenue
JIOTIOJIHUTEIBHOIO MaTepHaa.

[TpopaboTka METOIMYECKUX YKa3aHUM K JJaOOpaTOpHBIM paboTam, co-
CTaBJICHUE KOHCIEKTa, IIOJrOTOBKA OTBETOB IO KOHTPOJBHBIM BOIIPO-
cam.

11. CruiaBel
HBIX METAJJIOB

IIBET-

[IpopaboTka TeopeTnueckoro (JEKIMOHHOTO) Marepuana. M3ydenue
JIOTIOJTHUTEIBHOTO MaTepuaia.

[TpopaboTka METOAMYECKUX yKa3aHUU K Ja00paTOpHbIM paboTam, co-
CTaBJIEHHE KOHCIIEKTa, MOATrOTOBKA OTBETOB IO KOHTPOJIBHBIM BOIIPO-
cam.

12. TlopomkoBsie,
KOMIIO3UI[MOHHBIE,
aMmop(QHBIE MaTepH-
bl

[IpopaboTka TeopeTnueckoro (JEKIMOHHOTO) Marepuana. M3ydenue
JIOTIOJTHUTEIIBHOT0 MaTepuaia.

[TpopaGoTka METOAMYECKUX yKa3aHUU K Ja00paTOpHbIM paboTam, co-
CTaBJIEHHE KOHCIIEKTa, TOATrOTOBKA OTBETOB IO KOHTPOJBHBIM BOIIPO-
cam.

13. Hewmeramumue-
CKHE MaTepHaJIbI

[TpopaboTka TeopeTHuecKoro (JIEKIMOHHOTO) MaTepuana. M3yueHue
JIOTIOJTHUTEILHOTO MaTepuasa.

14. OCHOBBI TEXHO-
JIOTUM MaTE€pUaJIOB

[TpopaboTka TeopeTHuecKkoro (JIEKIMOHHOTO) MaTepuana. M3yueHue
JIOTIOJTHUTEIILHOTO MaTepuara.

IToaroroBka K 7JK-
3aMeHy

[TpopaboTka TeopeTHuecKoro (JIEKIMOHHOTO) MaTepuana. M3yueHue
JIOTIOJTHUTEILHOTO MaTepuasa.
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HT1oro mno npucum-
IJINHE

NoakowhE

© ®

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

BOHpOCLI AJIA IOATOTOBKH K KOHTpOJ’[LHOﬁ paﬁoTe

Uto n3yvaeT MmarepuagoBeieHue?

YeM OTAMYAIOTCS KPUCTAJUIMYECKHE Tella OT aMOP(HBIX Ten?

YeM OTIMYAIOTCS KPUBBIE OXJIKICHUS KPUCTAUIMYECKOT0 U aMopdHoro Tena?

Kakue marepuainbl Ha3bIBalOT KPUCTAIIIMYECKUMU?

B yem 0co0eHHOCTh CTPOEHUS KPUCTAJUIMYECKUX MAaTEPHAIOB?

Kakue marepuasnsl Ha3pIBalOT aMOPHHBIMU?

Yem 00BsCHSETCS 3aKOHOMEPHOE YIOPSA0YCHHOE PACIIOIOKEHNE aTOMOB B KPUCTAILIHU-
YyecKoi pemierke?

Yrto Takoe OJIMKHUMA U JaTbHUN TTOPSTIOK?

Kakoii mopsok xapakTepeH JUIsl )KUAKOCTEH: OMVMKHAN HITH TATbHU?

Kaxkoit mopsi1ok XapakTepeH I KPUCTAUIOB: OJVDKHUHN HIIA JaTbHUN?

OOBsCHUTE TOHATHUS: KPUCTAIUTMYECKAs! PeIIeTKa, KPUCTAJUIOTpaduyecKast MiI0CKOCTb,
KpUcTaJIorpaduueckoe HarpaBiIeHUE.

UTto Ha3bIBAIOT KPUCTAUIMYECKOMN peIIeTKON?

UYro Takoe snemMeHTapHas siuerika? KakuMu napameTrpamMu OHa ONUChIBAeTCs?

Kakue Turbpl KpucTain4ecKuX peleTok BaM U3BecTHhI? OxapakTepu3yinTe ux.

Yewm pemerka OLIK otnnuaercs ot pemerku ['TIK?

Urto Ha3bIBalOT KOOPAUHALMOHHBIM YUCIOM?

[louemy KpUCTAIUIMYECKUE PEIIETKH METAILIOB HA3bIBAIOT MNIOTHOYIIAKOBAHHBIMU?

B uem cymHocTh momumopduzma?

Yro Takoe moauMopgHoe npeBparieHme?

Kakue marepuaibl Ha3bIBalOT MOJIUMOPPHBIMU?

Kene3o B 3aBucuMOCTH 0T TeMiiepaTypbl MoxkeT uMmeth uin OLK, wim ['HK pemerky.
Kak naspiBaercs 1o siBneHue??

Yrto Takoe aHU30TpONHUs?

KakoBa npuurHa aHU30TpONHH?

[Touemy MONMMKPUCTAIIINYECKUE MATEPUAIIBI SBIISIFOTCS KBA3UU30TPOIHBIMU?

[ToueMy MOHOKpPHCTAILIIBI SIBJISIFOTCSI aHU30TPOITHBIMU MaTepHaiaMu?

[Touemy amopdHBIE Tena SABIASIOTCS UCTHHHO U30TPOITHBIMU?

Kakoii MaTepran Ha3bIBalOT UCTUHHO U30TPOITHBIM, KBa3UU30TPOIHBIM?

Ha3zoBute ocHOBHBIE CBOICTBA METAIIOB. YeM 00BSICHAIOTCS 0COOBIE CBOMCTBA METAaI-
J0B?

B ueM CymHOCTh METAUIMYECKOU CBS3H.

Kak knaccuuuupyroT HeCOBEpIIEHCTBA KPUCTATNINYECKOTO CTPOSHUS?
OxapakTtepu3yiite ToueuHble 1e(EeKThl KPUCTAIUTMYECKOTO CTPOCHHUS.

Kakue HecoBepIIEHCTBA KPUCTAJUIMYECKOTO CTPOCHUS Ha3bIBAlOT TOUEYHBIMU U NTOYEMY?
Uto cobo¥ MpeACTaBISIOT TOYCUHBIE 1e(PEKTHI?

Yto coboii mpecTaBIsIOT BAaKaHCUU U aTOMbI BHEIPEHUS?

Kakyto ponb urpatot ToueuHblie JeeKThl B KpUCTANIMYECKUX MaTepuanax?

Kaxkue HecoBepIeHCTBa KPUCTANIMYECKOTO0 CTPOSHUS HAa3bIBAIOT JINHEUHBIMU U TTOUYEMY?
K kakomy THIy 1€(EeKTOB OTHOCAT AUCIOKAIIH?

Yro co0oii MpeaCTaBIAIOT TUCIOKAIIMN?

Yro Ttakoe muciokanun? Kakme ObIBarOT JUCIOKAIMNA?

KakoBa ponp auciokanuii B Kpucramiax?

Uto Ha3BIBAIOT TPAaHUIIAMH 3€PEH, TPAaHUIIAMU Cy03epeH?

YeM 0TIIMYAIOTCS TPAHUIIBI 3epeH U TpaHHILIbI cy03epen?

Kaxkyto posib urpatot rpaHuilbl 3€peH B KpUcTauiax?
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44. JIns 9ero HeoOX0IUMO UCCIIeIOBATh MATEPUAIII?

45. Yto Ha3BIBAIOT TOHKOM cTpyKTypoii? Kak ona nsyuaercs?

46. Uto Ha3pIBAIOT MUKpPOCTPYKTypoii? Kak ona usyqaercs?

47. Yrto Ha3pIBalOT MakpocTpykTypoir? Kak oHa nzydaercs?

48. OxapakTepusyiTe MaKpOCKOIINYECKHE METOIbI aHAIN3a METAJLIOB.

49. JlaiiTe XapaKTepUCTUKY MUKPOCKOITMYECKOMY METO/y UCCIIEIOBAaHUS METAJLIOB.

50. aiiTe XapaKTepUCTUKY JIEKTPOHHO-MUKPOCKOIMYECKUM METOAaM HCCIIEIOBaHHS Me-
TaJJIOB.

51. JlaliTe XapaKTEpUCTUKY KOJUYECTBEHHOTO METOla UCCIIEI0BAHUS METAIIIOB.
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7. OIIeHO‘IHbIe Ccpeacrsa nmposeacHuda l'[pOMG)KYTO‘IHOﬁ aTrecranmmn

a) Ilnanupyemble pe3yabTaTbl 00y4eHHsI M OLICHOYHbIE CPeACTBA VIS IPOBeeHUs IPOMEKYTOYHON aTTeCTAllUM:
CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHbIE CpeCcTBa
KOMIETEHINH

OIIK-5 cnoco0HOCTBIO pelmaTh CTAaHAAPTHBIE 32124 MPo¢ecCHOHAIBLHOM 1eATeJIbHOCTH HA 0CHOBe HHGOPMAUMOHHOM U Oubuorpaduye-
CKOM KYyJbTYPbI ¢ IPUMeHeHHeM HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI U ¢ y4€TOM OCHOBHBIX TPeOOBaHUII HH(OpMALIMOHHOI

0e30IMacHOCTH

3HaTh

3HATh KJIACCU(PUKALUIO U MAPKUPOBKY
CTajed U YyTr'yHOB;

CIOCOOBI  TOJIYYEHHsI KadeCTBEHHBIX
crajuei;

TEXHOJIOTHIO 00paboTKu CcTayie u
CILIaBOB

OCHOBHBIE TPYIIIBI U KJIACChl COBpe-
MEHHBIX MAaTe€pHaJloB, UX CBOMCTBAa U
00JIaCTH TPUMEHEHUS], IPUHIIUIIBI BBI-

6opa.

TCOPGTI/I‘ICCKI/IC BOITPOCHI

5

O 00N

11
12

13

14
15
16
17
18
19
20
21
22
23

CrtpyKkTypa U CBOWCTBA MarepuanoB. AMOp(HHOE M KPHUCTALTMYECKOE COCTOSHUE
MaTepuana.

Meroas!l n3y4eHus: CTpyKTypbl MaTEPHUAIIOB.

Kpucrannunueckas pemerka. OCHOBHBIE TUIIBI PELIETOK METAJLIOB.

[Momumopdusm. [TomumopdHbIe mpeBpareHus.

JledeKThl KpUCTAUIMYECKOT'O CTPOEHUSI. AHU30TPOIIHS.

OHepreTuyecKue yclioBUs KpUCTaUIM3aluu. BiusHue cCKOpOCTH OXJaKICHHUS Ha
KPHUCTAJIIM3ALUIO.

Mexanusm kpuctaimsanuy. [lapaMerpsl KpUCTAIIM3ALNH.

["'omoreHHoe (caMOIIPOM3BOJILHOE) 00pa3oBaHUE LEHTPOB KpHucTamauzauu. Kpu-
THUYECKHI 3aPO/IbIILL.

['eTeporeHHoe (HecaMONpPOU3BOJIBHOE) OOpa30BaHHE IIEHTPOB KPUCTAJUIM3ALIMU.
Monudunuponanue.

JlennpuTHas KpUCTaIA3aLHs.

Kpucrannnueckue 30Hb1 cuTKa. Y caaka.

Bungel aukBanuu.

Buner nedpopmanuu. MexanusMm miacTuyeckou aeopmManuu.

Haxnen npu nminactuyeckoit nepopmaryu. Poib qucnokanuii B ynpouHeHHH.
Pa3pymenue metamios.

MexaHudeckue cBOKMCTBA METAIIIOB.

Mexanndeckne XapakTEPUCTUKH, ONPEIEIIEMBbIE IIPU UCIIBITAHUN HA PACTSKEHHUE.
TBepAOCTb U CLIOCOOBI €€ ONpPeIeCHHS.

MexaHn4ecKrne XapakTepUCTUKH, ONpeAeIsieMble IPY THHAMUYECKUX MCIBITAHUSIX




CTpyKTypHBIii

DJIEMCHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeaCcTBa
KOMIIETEHIINH
(ynapHast BA3KOCTb, TEMIIEpaTypa XJIaAHOIOMKOCTH).
24 KoHCTpYKTHBHASI IPOYHOCTb.
YMeThb — IPOBOJUTH MHCCIIEOBAHUS CTAJIEd U
CIUTABOB Ha J1EKTPOHHOM MHKpOcKore | Bupnyanvhvie aabopamophvle padontv.
.. | Onpenenenue TBepaOCTH
— TIIpOBOJUTH MeTaiiorpaduueckuit o
. Onpenenenue GU3NKO - MEXaHUYECKHX CBOICTB CILIABOB
aHai3 CTajIcH, TyryHOB, HBCTHBIX MC- [IpoBenenune TepMuyeckort 00padOTKU CILJIABOB
TaJlJIOB M CIIJIABOB
Branets: — OIpeaecasaTb NPpUYMHBI BOBHHKHOBCHH:

neeKToB

CIIOCOOHOCTBIO JIEMOHCTPUPOBaThH Oa-
30BbIC 3HAHHsS B OOJIACTH €CTECTBCH-
HOHAYYHBIX JUCHOUIJIMH, TOTOBHOCTBIO
BBIIBJSAITE €CTECTBEHHOHAYYHYIO CYII-
HOCTB NMP00JIeM, BO3HUKAIOIINX B XOJI€
po¢eCCUOHATBHON EATETLHOCTH

3aoanus na pewenue 3a0au u3 nPogheccUoHaIbHOL 001ACMU, KOMNIEKCHbLE 3A0AHUS
Ha onpenencaue Gpu3uko - MEXaHHYECKHUX CBOWCTB MaTepHaiOB
[TonOop marepuanon

IIK-16 ymenue

NPUMEHATDb METOABI CTAHAAPTHBLIX HCNbITAHMI MO OIpeacjJacHuI0 q)l/l3l/[KO-MeXaHl/l‘-leCKl/IX CBOMCTB M TEXHOJOTHYEeCKHUX MOKa-
3aTeJeil HCIOJb3yECMbIX MATCPUAJIOB U I'OTOBBLIX H3eJTHH

3HaTh

3HaTh KJIacCU(UKALUIO U MapKUPOBKY
CTaJIEW U YyT'YHOB

TEXHOJIOTHIO 00paboTKu CcTayiel u
CILJIaBOB

OCHOBHBIE TPYIIbI U KJIACChl COBpe-
MEHHBIX MaTepHalioB, UX CBOICTBa U
00JIaCTH MPUMEHEHUS], IPUHIIUIIBI BbI-
6opa

Buner nedpopmariuu. MexanusMm miacTuyeckou aeopmMaruu.

Haxnen npu nminactuyeckoit nepopmaryu. Poib tucnokanuii B ynpouHeHHH.
Pa3pymienue meTauios.

MexaHn4yeckue CBOMCTBA METAIIIOB.

Mexanndeckne XapakTEPUCTUKH, ONPEEIsIEMBbIE IIPH UCITBITAHUU Ha PACTSKEHHE.
TBeprocTh U CIOCOOBI €€ ONpeeNIeHHUS.

MexaHnuecKkue XapakTepUCTUKHU, OTIpeieNiseMble TPH TNHAMUYECKHX UCTIBITAHUAX
(ynapHast BA3KOCTb, TEMIIEpATypa XJIaAHOIOMKOCTH).

~No ok WN B

15




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

(a3oBbIil U CTPYKTYPHBIN COCTaB CTa-
JIE U YyT'YHOB

KoHcTpyKkTHBHAs IPOYHOCTD.

Bormpocsl o nuarpamme coctostaus Fe — C.

— H300pa3uts nonHyto (azoByro quarpammy (C TBOWHBIMH JTMHUSMH )

— XapakTepucTUKa KOMIIOHEHTOB U ()a3 CHCTEMBI

— IlpeBpaienus B cransx, O€IbIX U CEPBIX UyTyHAX

— OCHOBHBIE CTPYKTYPBI CTaJIH, OEJIOT0 U CEPOro YyTYHOB

— Paccmorpers kpucTammuzanuio ¥ (GOPMHPOBAHUE CTPYKTYpPHI JHOOOTrO CIUIaBa
(TeXHUYECKOro elesa, 10- , 3a- W 3BTEKTOUJHOM CTalu, J0- , 3a- U 3BTEKTHUYE-
CKOT0 0eIIoro 4yryHa, CEporo 4yyryHa C IIacTHHUaTBIM rpadurom)

10 Css3b Mex1y CTPYKTYpOIi U CBOMCTBAMH CEPBIX YyTyHOB.

11 Bnusnue yriaepoja u NOCTOSAHHBIX PUMECEid HA CBOWCTBA CTAIIH.

12 Knaccudukanys, MapkKupoBKa M IIPHMEHEHHME CEphIX YYTYHOB (JUTEHHBIH, BBICO-

KOIIPOYHBIN, KOBKUMN, OTOEIEHHBIH, aHTUPPUKIIUOHHBIH).

O o

13 Knaccuduxauus, MapkupoBKa U IPUMEHEHUE YTIIEPOAUCTHIX cTajeil (06bIKHOBEH-
HOTO KauecTBa, KAU€CTBEHHOW KOHCTPYKIIMOHHON, HHCTPYMEHTAIBHOI).

14 TIpepamuenus npyu HarpeBe CTaH

15 Pocr 3epna aycrenura

16 M3orepMuyeckuii pacnaji NePEOXIakIEHHOTO ayCTEHUTA

17 M3otepMuueckue quarpaMMbl pacnajia MepeoXIaxIeHHOTO ayCTeHHTa

18 Ipespamenns npu HEMPEPHIBHOM OXJaXkAEHHH cTanu. TepMOKMHATUYECKUE JUa-
rpamMMBbI

19 BiusHue nerupyrommx 371eMEHTOB Ha YCTOMUMBOCTL M KMHETHKY pacrapa Irepe-
OXJIAKJIEHHOTO ayCTEHUTA

20 Tpespamenus npu Harpese (IIpU OTITYCKeE) 3aKaIEHHOM CTaju

21 Knaccugpukanus, MapKupoBKa M IPUMEHEHHUE JIETMPOBAHHBIX CTajeh
22 Bubl OT)KHTA CTATH

23 3akanka cranu
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

24 Ornyck cranu

25 Xumuko-tepmuyeckas 00paboTKa

26 Tepmo-Mexanudeckas 06paboTKa cTaiu

27 OcoGeHHOCTH TepMUYECKOH 00pabOTKH JIErHPOBAaHHBIX CTaNeH

28 OCHOBHBIE MCTO/JBbI ITOJIYUYCHHA 3aI'OTOBOK U z[eTaneﬁ B MAallITMHOCTPOCHHU: JIUTHE,
MCTOABI O6pa6OTKI/I MCTAJIJIOB AAaBJICHUCM, CBApKa, o6pa60TKa PE3aHUCM

29 OcHOBHBIE CILIaBBI HA OCHOBE MeU (6POH3bI M IATYHHU), UX MAPKUPOBKA M IIPHMeE-
HEHHUE.

30 OcHoBHBIE CcIUIaBBI Ha OCHOBE amIOMUHHS (HeOpMHUpyeMble, TEPMHUYECKU He-
YIPOUHSEMbIE U YIPOUHSIEMBIE), UX MAPKUPOBKA U IPUMEHEHHUE.

31 CBolicTBa 1 IMPUMCHCHHUC CILJIABOB HAa OCHOBC THTAHaA.

32 Kakue crnasbl Ha3biBalOT 6a60MTaMu? KakoBbl MPMHIMIIB UX co3ianus. IIpuse-
JIUTE IPUMEPbI TAKUX CIUIABOB.

33 Kakue MaTepuabl Ha3bIBAIOT HOPOIIKOBbIE MaTepuaibl? Kak ux momydaror ?

34 Knaccugukanus, cBOMCTBA U IPUMEHEHHE MOPOIIKOBBIX MaTEPUAIIOB.

35 Knaccugukanus, CBOMCTBA U IPUMEHEHHE KOMITO3UIIMOHHBIX MaTEPUAIIOB.

36 Kakue matepuansl HasbiBaroT aMmopdHbiMu? CBONCTBA M MPMMEHEHHE aMOP(HBIX
MaTepuanoB?

37 Knaccugukanus, cBOWCTBA W NPHMMEHEHME OCHOBHBIX TPYII HEMETAINYECKHX
MaTepHaJIoB.

YMmeTn

Omnpenenurb OCOOEHHOCTH CTPOEHHUS
CIELIMAJIbHBIX MapOK CTaJIel

IIPOBOAUTh MCCIENOBAaHUS CTalIEed U
CIUIaBOB Ha 3JIEKTPOHHOM MHMKPOCKOIIE
MIPOBOAUTD MeTaorpapuueckuii
aHaJIN3 CTaJled, YyI'YHOB, [IBETHBIX Me€-

Bupmyanvuvie nabopamophule pabomuwl

Onpenenenne TBEPIOCTH
Omnpenenenne GU3NKO - MEXAaHHMUYECKHX CBOWCTB CILJIABOB
IIpoBenenue TepMuyeckoit 00pabOTKU CIIJIABOB
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CTpyKTypHBIii

JIEMEHT [Imanupyembie pe3yJIbTaThl 06yqu1/151 OueHouHbIe CpeicTBa
KOMIIETCHIIUHU
TaJJIOB U CIIJIABOB
Bnaners CIIOCOOHOCTBIO JEMOHCTPHUPOBATh Oa-

30BbIC 3HAHUA B OGJI&CTI/I C€CTCCTBCH-
HOHAYYHBIX JUCHUIIJIMH, TOTOBHOCTBIO
BBUIBJIAAITE €CTECTBEHHOHAYYHYIO CYIII-
HOCTB MPO0JIEM, BOSHUKAIOIINX B XOJI€
poeCCUOHATILHOM JIeATEILHOCTH
BBISABJIISATH Heq)eKTbI Ha MCETaJJIOU3/C-
JINAX

OIpCaACIAThL NPUYINHBI BOSHUKHOBCHUA
neeKToB

3aoarnus na pewenue 3a0ay u3z npPopeccuoHanrbHoU 0oaACmU, KOMNIEKCHble 3A0AHUS
Ha onpenencaue Gpu3uko - MEXaHHYECKHUX CBOWCTB MaTepHaioB

[TonOop marepuanon

[TocTpoenue nuarpaMMbl CBHHEII — CYpbMa.
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0) Ilopsadok npogedeHus npomeIdcymouHoll ammecmayuu, NOKa3ameau U Kpumepuu
OUCHUBAHUA:

[TpomexxyTouHasi arrecTanusi MO AUCHUILIMHE «MalIMHOCTPOUTENbHBIE MaTEpUaIbI»
BKITIOYAET TEOPETHUYECKUE BOIPOCHI, TIO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS O0YYarOIIH-
MUCS 3HAHHUH, U TIPAKTUYECKUE 3a7aHUs, BEIIBIAIONINE CTETIEHb COPMUPOBAHHOCTA YMEHUN
U BJIQJICHHIA, IPOBOIUTCS B OpME dK3aMeHa U B (hOpMe BBINOJHEHHS M 3aIUThl KYpCOBOH
paboTHI.

DK3aMeH 10 JaHHOH JUCHIUIUIMHE MPOBOIUTCS B YCTHOM (OpME IO IK3aMECHAIMOHHBIM
OuneraM, KaxIbplii U3 KOTOPBHIX BKIIOYAET 2 TEOPETHYECKHX BOMPOCA U OJHO MPAKTHYECKOE
3ajlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OIICHKY «OTJHYHO» (5 0aJIoB) — 00yJarouuics NeMOHCTPUPYET BBICOKHMA ypoO-
BEHb C(POPMHPOBAHHOCTH KOMIIETEHIIHI, BCECTOPOHHEE, CUCTEMAaTHYECKOE W TIIyOOKOe 3Ha-
HUE Y4eOHOr0 MaTepualia, CBOOOJHO BBHIMOIHSAET MPAKTUYCCKHUE 3aJIaHMs, CBOOOJIHO OIEpH-
pyeT 3HaHUSMH, YMEHUSIMH, TPUMEHSET UX B CUTYaIlUSX TIOBBIIICHHON CIIOKHOCTH.

— Ha OILIEHKY «Xopomo» (4 6anna) — oOyJaromuics AeMOHCTPUPYET CPEAHHUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIIUOKK, HETOYHOCTH, 3aTPYAHCHUS MIPH aHATMTUYCCKUX OIEPAIUsX, Mepe-
HOCE 3HAHWW U YMEHHUI Ha HOBBIC, HECTaHJAPTHBIC CUTYAallUH.

— Ha OIICHKY «yI0BJIETBOPHUTEIbHO» (3 Oaia) — 00y4aromuiicss IEMOHCTPUPYET TOPO-
TOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMN: B X0J/I€ KOHTPOJIBHBIX MEPOIPHUITUH J10-
MYCKAIOTCSl OMIMOKH, MPOSBIISICTCS OTCYTCTBUE OTACIbHBIX 3HAHUHN, YMCHHI, HABBIKOB, 00Y-
YAFOIIUICS MCIIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHECHUS MIPH ONICPUPOBAHUN 3HAHUSIMH H yMe-
HUSIMH [IPH UX TIEPEHOCE HA HOBBIC CUTYAITHH.

— Ha OLICHKY «HeYyI0BJIETBOPHUTEJbHO» (2 Oaymia) — o0ydyaromuiicss JeMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHYecKOro MaTepuala, JOMYCKaeT CYLIECTBEHHbIE OIMOKH, HE
MOYKET MOKa3aTh NHTEIUICKTYaJIbHbIE HABBIKM PEIICHHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeyI0BJIeTBOPHTeIbHO» (1 6am) — oOyuaromuiicss He MOXKET M0Ka3aTh
3HAHUS HA YPOBHE BOCIPOU3BENICHHS M OOBSICHEHHsS] MH(OpMAIMK, HE MOXKET TOKa3aTh WH-
TeJUIEKTyallbHbIe HABBIKU PEIIEHUs TPOCTHIX 3a/1a4.

1. 3axkanxka cramu
2. OOBSCHUTH, KaKHe U3MEHEHUS! CTPYKTYPHI U CBOWCTB MPOU3ZONAYT, €CIIU MPOAOIKUTH
HarpeB IOCIIe 3aBEPIICHUS TIEPBUYHON PEKPUCTAIUTM3AINN CTAJIH.

Ok3aMeHaMoOHHbIN OuneT Ne 17
MeractabunbHas u crabunbHas quarpamma Fe-C.
Otmyck cTany.
3. Pacckaxwure, KakuM 00pa3oM MOKHO OMPEEIUTh yIAPHYIO BS3KOCTh U TEMIEPATypy
XJIQJHOJIOMKOCTH CTaJIH.
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1. PaccMoTtpeTh KpucTaiM3anuio U (HOPMUPOBAHUE CTPYKTYPBI TEXHUUYECKH UHUCTOTO
JKelesa.
[TapameTpsl KpUCTATIN3ALIUH.
3. OOBsCHUTE pa3HUIY MEKIY BSI3KAM U XPYIKHM pa3pylIeHUEM MaTepHAIOB.
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8 YueOHo-MeTOqMYeCKOe U HHPOPMAIMOHHOE o0ecTieyeHre TUCIHUILTHHBI (MOTYJIsl)

a) OcHoBHAas JMTEpaTypa:

1. Komnuesa, H. B. Matepuanosenenue. Yacts 1 : npaktukym / H. B. Konuesa, 1O. HO.
Edumosa, H. H. Mnpuna ; Marautoropckuii roc. texunueckuit yu-t uM. I'. Y. Hoco-
Ba. - Maraurtoropck : MI'TY um. I'. WM. Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢ tuTyi.



JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalog
ues/1/1532467/3966.pdf&view=true (mara obparuenus: 23.10.2020). - MakpooOBEKT.
- Tekct : anexTpoHHBIN. - CBeaeHus goctynusl Takke Ha CD-ROM.,

2. MenmmkoBa, E. B. MarepuanoBenenue : yue6Hoe nmocobue / E. B. Menumkosa ;
MI'TY. - Maruutoropck : MI'TV, 2016. - 1 snextpos. ont. auck (CD-ROM). - 3ar.
c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2512.pdf&show=dcatalog
ues/1/1130296/2512.pdf&view=true (mara obparuenus: 23.10.2020). - MakpooOBEKT.
- Tekct : anexTpoHHBIN. - CBeaenus goctynusl Takke Ha CD-ROM.,

0) lonoJiHUTe/ILHASA JIUTEPATypa
1. Kopnees, C. A. Marepuanosenenue : npaktukym / C. A. Kopnees, E. I1. Kamamnoga ;

MI'TYVY. - Marautoropck : MI'TVY, 2018. - 1 anextpoHn. onT. auck (CD-ROM). - 3aru.
c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3711.pdf&show=dcatalog
ues/1/1527645/3711.pdf&view=true (mara obparuenus: 23.10.2020). - MakpooOBEKT.
- Tekcer : anexkTpoHHbIH. - CBeneHus nocTynHbl Takke Ha CD-ROM.

2. Komuesa, H. B. Atiiac mukpoctpyktyp : yuebHoe nmocobue [m1s By3oB] / H. B. Kon-
nesa, 0. 10. Edumosa, O. A. Hukurenko ; MI'TVY. - 2-e uza. - MarHuToropek :
MI'TY, 2019. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalog
ues/1/1530034/3896.pdf&view=true (mara oopamenus: 23.10.2020). - MakpooObeKT.
- ISBN 978-5-9967-1533-6. - Tekcr : 35eKTpoHHBIN. - CBeIeHUS TOCTYITHBI TaK)Ke Ha
CD-ROM.

3. CasenbeBa, P. H. Marepuanosenenue : nabopatopHsiii npaktiukyMm / P. H. CaBenbesa ;
MI'TY. - Marautoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ar.
c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1496.pdf&show=dcatalog
ues/1/1124027/1496.pdf&view=true (mara oopamenus: 23.10.2020). - MakpooOBbeKT.
- Texcr : anmexkTpoHHEIH. - CBeneHus JocTynHbI Takke Ha CD-ROM.

4. CTpyKTypa ¥ CBOMCTBA HAaHOCTPYKTYPHUPOBAHHBIX YTIEPOIUCTHIX KOHCTPYKIIMOHHBIX
ctaneit : yaebnoe noco6ue / [M. B. Uykun, H. B. Koniea, 1O. FO. Edbumona u ap.] ;
MI'TY, [kap. MuMT]. - Marauroropck, 2011. - 112 c. : un, auarp., cxemsl, Tabm. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=72.pdf&show=dcatalogue
s/1/1087773/72.pdf&view=true (mata oOpamenus: 23.10.2020). - MakpooObeKT. -
Tekcr : 31neKTpoHHBIN. - MIMeeTcs neyaTHbIA aHAJIOT.

B) MeToauueckue yKkazaHust
1. Ememomun A.H., Konuesa H.B., Ilerpouenko E.B. M3yuenune npuHIUNOB paboThl U
ycTpoiicTBa MeTtauorpadgudeckoro Mukpockoma. Marautoropck: ['OY  BIIO
«MI'TY»,
2. CasenbeBa P.H. Marepuanoenenue. JIabopaTopHBIM TPAKTUKYM [JIsl CTYICHTOB
HanpasneHus: 151000.62 «TexHomornyeckue MalIMHBI U 000pyI0BaHUE» BCeX (hopm
00ydenust. — Marauroropck: MI'TVY, 2015. — 79 c.
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r) [Iporpammuoe o6ecneuenne u UHTEpHET-pecypcebl:
[lepeuenr NpoOrpaMMHOro odecrnevyeHusi HEOOXOAUMOTO MPU U3YYEHUU AUCLMILTUHBI
MMpEaACTaBJICH HUKC B BUJIC Ta6JII/ILIBI.

Haumenosanue 110 No noroBopa Cpok AeiCTBUS JTULECH3UU
MS Windows 7 11-1227-18 or 08.10.2018 11.10.2021
Professional (115 k1accoB)
MS Office 2007 Professional | Ne 135 ot 17.09.2007 6eccpodHo
7Zip CBOOOJTHO pacIpOCTpaHse- 0CCCPOUHO
FAR Manager CBOOOIHO pacIpoCTpaHse- OECCPOUHO

[Tepedyenn HeoOxoauMbIX UHTEpHET-peCypCoB:

1.

2.

10.

11.

HammonanpHast nH(GOpMallMOHHO-aHATTUTHYECKass cUcTeMa — Poccuiickuii MHIIEKC Hayd-
Horo nutuposanus (PUHL). — URL: https://elibrary.ru/

[TonckoBass  cucrema  Axamemusi  Google  (Google  Scholar). -  URL:
https://scholar.google.com/

HNudopmarmonHas cucrema — EnuHoe okHO gocTyna K MHQOPMALMOHHBIM pecypcam. —
URL: http://window.edu.ru/

@enepanbHOE TOCYAAPCTBEHHOE OOKeTHOE YyupexaeHue «dDenepanbHblii HHCTUTYT
NpOMBIIIIICHHOM coocTBeHHOCTHY. — URL: https://www1.fips.ru/

Oopasosarenbhbiii noptan @PT'BOY BIIO «MI'TVY um. I'.11. Hocoax http://Ims.magtu.ru
Poccuiickas I'ocynapcTBeHHas oubnmorexa. Karanorn
https://www.rsl.ru/ru/4readers/catalogues/

MexxayHapoaHas HaykoMeTpudeckas pedepaTHBHas M IIOJHOTEKCTOBas 0a3a JaHHBIX
HayuHbIX u3nanuii « Web of sciencex http://webofscience.com

MesxxnyHapoaHast 6a3a HayuHBIX MaTepHaoB B 001aCTH (PU3MUECKUX HAYK M MHXXUHUPUH-
ra SpringerMaterials http://materials.springer.com/

MexmynapoaHasi pedepaTuBHas W MOJTHOTEKCTOBAsl CIpaBOYHAs 0a3a JAHHBIX HAYYHBIX
u3nanmii «Springer Nature» https://www.nature.com/siteindex

ApXUB Hay4HBIX XypHaJoB «HalMoHaIbHbIN 3J1eKTPOHHO-MH(OPMAIIMOHHBIN KOHIIOPIH-
ym» (HIT HOUKOH) https://archive.neicon.ru/xmlui/

OnextpoHHas 0a3a mepuommueckux wuinanuii East View Information Services, OOO
«MBUC» https://dlib.eastview.com/
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9 Mamepuanvno-mexnuueckoe obdecneuenue OUcCyunIunbl (Mooyns)

MaTepI/IaJ'IBHO-TeXHI/ILICCKOC obecreyeHune JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHWe ayIMTOPUH

OcHaleHue ayauToOpun

Y4eOHbIe ayAUTOPUHU IS TTPOBE-
JICHUS 3aHATUH JIEKIMOHHOIO TUNA

MynbTUMEIMIHBIE CPEACTBA XpaHEHUs, Iepefadyd |
IpeCTaBIeHNs HHPOPMALIUU

VYueOHast ayJUTOpUs [UIs IIPOBe-
JIeHUS J1abopaTOpHBIX padboT

JlaGopaTopHble yCTaHOBKH, H3MEPUTEIbHBIC TPHOOPHI U

MHCTPYMEHTBHI JUIsl BBIIIOJIHEHUS JIAOOPATOPHBIX paldoT:

— YcraHOBKa 10 MPOBEACHUIO UCTIHITAHUI HA U3THO.

— H3meputenbHblii MHCTPYMEHT (MHUKpPOMETp, ILITaH-
TEHLMPKYIIb).

— Ortpesnsle, nuMpoBaabHbIE U NOJIUPOBAIIBHBIE KPY-
I'H.

— OOopynoBaHue 115 TpaBiieHUs LUIH(OB

— Muxkpockonsl ontuueckue MUM-6, MUM-7.

— Komnekuun Mukpo- U Makpouutudos yriepoau-
CTBIX U JIETMPOBAHHBIX CTaJIell U CIUIaBOB, aJbOOMBI
MUKPOCTPYKTYD.

— MamuHbl yHUBEpCalbHbIE HUCIBITATEIbHBIE HA pac-
TSDKEHHE, CKaTHE, CKPYUYUBaHUE.

— Ilpubopsl ans u3MepeHus: TBEPAOCTH 1O METOAAM
bpunemns, Poksemia u Bukkepca.

— MukpoTtBepaomep.

— EmKoCcTH [UIsl )KUIKUX OXJIXKIAIOIIUX CPENL.

— Tleun Tepmuueckue (KaMepHble, TpyOUaThie MEUH),
COJISIHBIE BaHHBI.

VY4eOHble ayAUTOpUH I IPOBE-
JI€HUS IPAKTUYECKUX 3aHIATHH,
TPYIIOBBIX U UHIAUBUAYAIbHBIX
KOHCYJIbTAIMM, TEKYILErO0 KOH-
TPOJIA U IPOMEKYTOUHOM aTTe-
CTallMH

Jlocka, MyJIbTUMETUIHBIN ITPOEKTOP, IKPaH

[TomermieHus 17151 caMOCTOSITENb-
HOM paboThl 00yUaroIUXCs

[Tepconanbubie KOMIBIOTEpHl ¢ Takerom MS Office,
BBIXOJIOM B HMHTEPHET M C JIOCTYIIOM B 3JIEKTPOHHYIO
WH(pOpMaAIMOHHYI0-00pa30BaTEIBLHYIO CPEy YHUBEPCH-
TeTa

[Tomemnienue s XpaHeHUs U
npoUIAKTHIECKOTO 00CTyKUBa-
HUsl y4eOHOro 000pyI0BaHuUs

Crenmnaxu 1Jis XpaHeHHs y4eOHO-HATJISIAHBIX TTIOCOOUH 1
yue0OHO-METOINYECKOM TOKYMEHTAIUH.

JlexumoHHBIN 3a71, 000pYIOBaHHBIH COBPEMEHHOM MPE3eHTAllMOHHON TEXHUKOHN (TpOeK-

TOp, 9KpaH, HOYTOYK).

KomneioTepHble Kiacchl, 000py/lI0BaHHBIE COBPEMEHHON TEXHUKONW U MEOEbIo IS
NPOBEICHUS MPAKTUYECKUX 3aHATUI. KoMmIbloTepbl 00beIMHEHBI B JIOKAIBHYIO CETh C BBIXO-
JIoM B VIHTEpHET U 3JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTeIbHYIO CpEly YHUBEPCHUTETA.
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