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1 Hean ocBOCHNS AUCHUNIMHBI

[lensiMu OCBOEGHMSI TUCHMIUIMHBI «MalIMHOCTPOUTENbHBIE MaTepUaNbl» SBISIOT-
CAMPUOOPETEHNE CTYACHTAMHU TEOPETUUYECKUX 3HAHUM O 3aKOHOMEPHOCTSIX, ONMPEACIISIONINX
CBOICTBa MaTepUaIOB, TPAKTUUYECKUX HABBIKOB KOHTPOJIS U MPOTHO3UPOBAHUS CBOICTB U MO-
BEJICHUS MATEPUAIOB B Pa3JIMYHBIX YCIOBUAX WX 00pabOTKH M IKCILTyaTaluu, HEOOXOTUMBIX
OakanaBpy no HampaiieHHIO moAroToBke 15.03.02 TexHomornueckue MamHbl 1 000py0Ba-
HUE /IS TUIOJOTBOPHOHM pa0OThl HAa MPOMBIIIICHHBIX MPEANPUATHSAK, B HAYUYHBIX, KOHCTPYK-
TOPCKHX U MPOEKTHBIX OPraHU3aALUAX.

2 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJArOTOBKM 0akajiaBpa

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

Jis u3ydeHus: QUCUUIUIMHBI HEOOXO MBI 3HaHUs (YMEHHUs, BIajeHus), chopMupoBan-
HbI€ B pe3yJIbTaTe U3y4yeHUs] MaTeMaTuKe, GU3UKU, XUMHH.

3HaHus (YyMEHUs, BIaJICHUs), IOJIYYEHHbIE P U3YYEHUU JAHHON TUCUUIUIMHBI OyIyT
HEO0XOAUMBI [T TUCHMILUIMH: TeXHOJIOTusl KOHCTPYKLIMOHHBIX MaTepuaios, JleTanu mauH,
Mexanuueckoe 000py10BaHUE MPOKATHBIX 11€X0B, OCHOBBI TEXHOJIOTMH MALTMHOCTPOEHHUS.

3 Komnerenuuun o0y4aromerocsi, opmupyemblie B pe3yJibTaTe 0CBOCHUS
AUCHHILIMHBI (MOAYJIsl) U IVIAHMPYeMble pe3yJbTaThl 00y4eHHus

B pesynbTate ocBoeHUs IUCHUIUIMHBI (MOAyis) «MalIMHOCTpOUTENbHbIE MaTepua-
JBI»00YyYaroLMiics JoKeH 00J1a1aTh CISAYIOIUMI KOMIIETEHIUAMU:

CTpyKTYpHBIH JIEMEHT

YPpoBEHb OCBOCHUS KOMIETEHIUM
KOMIIETEHIINU

OIIK-5 cnoco0HOCTHIO peliaTh CTAHAAPTHBIE 3a4a4u NpogeccHOHANbHON /JeATe]bHO-
CTH HAa OCHOBe MH(POPMALMOHHON M OmOIMOrpauyeckor KyJbTYpbl ¢ NPHUMEHEHHEM
NHPOPMANMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHIl M € Y4eTOM OCHOBHBIX TPeOOBaHUM
HH(OPMaALMOHHOM 0€30ACHOCTH

3Hathb — 3HAaTh KJIacCU(PUKAINIO U MAPKUPOBKY CTaJIeH U UyTy-
HOB;

—  CIOCOOBI MOJTyYeHHsI KAaUE€CTBEHHBIX CTaJICH;

— TEXHOJIOTHIO 00pabOTKHU CTajel U CIIJIaBOB

— OCHOBHBIE TPYIIIBI U KJIACCHI COBPEMEHHBIX MaTepHa-
JIOB, X CBOMCTBa M 00JaCTH NPUMEHEHUS, TPUHIUITBI
BbIOOpA.

YmeThb — TMPOBOJUTH MCCIIEIOBAaHUS CTajJeH U CIIJIaBOB Ha dJEK-
TPOHHOM MHKPOCKOIIE

— TMPOBOJUTH MeTajUIorpadUyuecKuil aHaJIu3 CTajlel, dy-
T'YHOB, [IBETHBIX METAJUIOB U CILIABOB

Brnaners: —  ONpeAeNsaTh MPUYNHBI BOSHUKHOBEHHS J1e(PEKTOB

— CIIOCOOHOCTBIO JIEMOHCTPUPOBATh 0a30BbIC 3HAHUS B
00JacTH €CTeCTBEHHOHAYYHBIX TUCIHUIUINH, TOTOBHO-
CTBIO BBISIBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTh
npo0JeM, BO3HHUKAIOIIUX B XOJA€ NPOQEeCcCHOHATBHON

JCATCIIBHOCTH

IIK-16 ymeHue NpUMEHATh METOAbl CTAHAAPTHBIX UCNBITAHUIN 1O OnpeaeJeHUI0 Gu3u-
KO-MEXaHMYECKUX CBOMCTB M TEeXHOJOTHYECKHX MOKa3aTeleld HCI0Jb3yeMbIX MaTepua-
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CTpyKTypHBIN SJIEMEHT
KOMIICTCHIINU

YpOoBEHb OCBOEHHUSI KOMIIETECHIIUI

JIOB M TOTOBbIX I/ISIICJII/Iﬁ

3HaTh

3HATh KJIacCU(UKAIIUIO U MApKUPOBKY CTaJlell U 4yTy-
HOB

TEXHOJIOTUIO 00pabOTKH CTalel U CIIJIaBOB

OCHOBHbBIE T'PYIIBI U KJIACChl COBPEMEHHBIX MaTepua-
JIOB, UX CBOMCTBA M 00JIACTH MPUMEHEHUS, TPUHIUITHI
BBIOOpA

($a30BbBIl U CTPYKTYPHBIN COCTaB CTajiel U YyI'yHOB

YMeTs

Onpenenutb OCOOEHHOCTH CTPOCHHUS CHEIHAIbHBIX
MapoK cTajiei

IIPOBOAMTDH UCCIIEOBAHUS CTAJIEH U CILIABOB HA JJIEK-
TPOHHOM MHKPOCKOIIE

MIPOBOANTH METALIOTPAPUICSCKHA aHAIHM3 CTaJeH, dy-
T'YHOB, IIBETHBIX METAJIOB U CIUIABOB

Brnaners

CITOCOOHOCTBIO JIEMOHCTPUPOBATh 0Aa30BbIC 3HAHUS B
00J1aCTH €CTECTBEHHOHAYYHBIX AUCIUIUINH, TOTOBHO-
CTBIO BBISBISITh €CTECTBEHHOHAYYHYIO CYIIHOCTb
npo0sieM, BO3HUKAIOIIUX B X0 MpodecCHOHaTbHON
JIeATETbHOCTH

BBISBIIATH JIS(hEKTHl HA METATON3CITHIX

OMNpeCaACIATh MIPUYIMHBI BOBHUKHOBCHUA IIe(beKTOB




4 CTpyKTypa M coep:KaHue TUCHHIIHHBI (MOTYJIs))

OO01mmast Tpy10eMKOCTh TUCHUTUTHHBI COCTaBisieT 3 3a4eTHbIX equHul] 180 akas. yacos, B TOM YuCIe:
— KOHTakTHas padota — 16,9 akan. yacos:

— ayaurtopHas — 14 akan. 4acos;

— BHeayauTopHas — 2,9 akaj. 4acoB
— camMocTosTenbpHas padora — 154,4 akan. yacos;
— TMOJATrOTOBKA K dK3aMeHy — 8,7 akaj. Jaca

AynuropHas = ] ’ =
KOHTaKTHas padora T X S =R
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1. MarepuanoBeJeHHe Kak Hayka.| 3 0,5 0,5 18 Camocmosimenvroe uzyue- | — — yemuwiii onpoc  |OIIK-5 3yB
OO6uire CBeEeHHs O MaTepHaax. HUe YUeOHOU U HAYYHO TU- (cobecedosanue) |IIK-16 3yB
mepamypul - — npoeepka uHousuU-
Paboma ¢ xomnviomepnoi- 0YaNbHbIX 3A0aHUL
My obyyarnowumu  npo-
pammamu, 71eKmpOHHbLLMU
VYEOHUKAMU, — MpeHaice-
pamu,  mecmogbiMu  Cu-
cmemamu.
Buvinonnenue unousuodyans-
HO20 3a0anus
2. CtpoeHue u CBOlicTBa MaTepua- | 3 0,5 0,5 1 18 CamocmosmenvHoe usyde- | — — YCMHbIU ONPOC
JIOB Hue yueOHOU U HaAYYHO Ju- (cobecedosanue)




AynutopHas = | . =L
KOHTaKTHasi paboTa % S =
(B akaz. yacax) 3 = & = B ©OpMEI TEKYILEro 1 E: =
Pasnes/ Tema 2 55 7 g S IIPOMEKYTOUHOTO = 2
JIUCITUTLINHBI < - = Z 5 g % =t S g, KOHTPOJIA s =1
5 s 2 EE |¢ = 55 yCIIeBaeMOCTH o
2 S = 25 |&§ 5 =8 &
SR [She S g
) 28] X
mepamypbi - — npogepka uHOusuU-
Paboma ¢ xomnviomepnoi- 0YaNbHBIX 3A0aHUL
MU obyyarowumu  npo- —
2PamMmamt, 1eKmpOHHbIMU
VUeOHUKamu, — mpeHaice-
pamu,  mecmosbiMu  Cu-
cmemamu.
Buinonnenue unousuoyais-
HO20 3A0aHUs.
3. Kpucramm3aius paciiaBoB 3 0,5 1 0,5 24 Camocmosmenvroe uzyye- | — — YCmMHbIL ONPOC
HUe YUeOHOU U HAYYHO JU- (cobecedosanue)
mepamypbi - — npoeepka uHousuU-
Paboma ¢ xomnviomepnoi- 0YaNbHbIX 3A0aHUL
MU obyuarowumMu  npo- -
2PaMMamt, eKmpOHHbIMU
VUeOHUKaMu, — mpeHaice-
pamu,  mecmosvbiMu  Clu-
cmemamu.
Buvinonnenue unousudyans-
H020 3a0aHus
4. Jlebopmammst u paspymieHue| 3 0,5 /11 0,5 18 Camocmosmenvroe usyue- | — — ycmuoiti onpoc  |OIIK-5 3yB




AynutopHas
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=
KOHTaKTHas paboTa % =) % — = §
(B akaz. yacax) 3 = & = B ©OpMEI TEKYILEro 1 E: =
Pasnes/ Tema 2 55 7 g S IIPOMEKYTOUHOTO = 2
JIUCITUTLINHBI < - = Z 5 g % =t S g, KOHTPOJIA s =1
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MaTtepuaioB. Mexanuueckue u Qpu- Hue y4eOHOU U HAYYHO JU- (cobecedosanue) |I1IK-16 3yB
3MYECKUEC CBOMCTBA. mepamypul - — nposepka uHOUsU-
Paboma ¢ xomnvromephul- 0YabHBIX 3A0aHUL
MU obyuarowumu  npo-
pammamil, 1eKmpoOHHbLMU
VueOHuUKamu,  mpenadice-
pamu,  mecmogviMu  CU-
cmemamu.
Buvinonnenue xonmpoavHoi
pabomul
5. ):[I/Ial“paMMbI COCTOSIHUA, THIIbI 3 0,5 1/11. /11 24 CamocmoamenvHoe uzyde- | — —ycmnbnj onpoc OIIK-5 3YyB
CTPYKTYp MaT€puajioB Hue y4eOHOU U HAYYHO Ju- (cobeceoosanue) |1IK-16 3yB

mepamypbi
Paboma ¢ xomnviomephoi-
MU obyuarowumu  npo-
2PaMMamt, eKmpOHHbIMU
VUeOHUKaMu, — mpeHaice-
pamu,  mecmosvbiMu  Clu-
cmemamu.

Buvinonnenue unousudyans-
HO20 3a0aHUs

— npoGepKa uHOUBU-
0YanbHbIX 3A0aHULL




AynutopHas = | . =L
KOHTaKTHasi paboTa % S =
(B akaz. yacax) 3 = & = B ©OpMEI TEKYILEro 1 E: =
Pasnes/ Tema 2 55 7 g S IIPOMEKYTOUHOTO = 2
JIUCITUTLINHBI < = = Z 5 g % g S g, KOHTPOJIA s =1
S s 2 cE [g = 55 yCIIeBaeMOCTH o
2| 8| 3 |8 7 = 55
3 = o 2 3
6. CruiaBel CHUCTEMBI JKelne3o-| 3 0,5 1 1/11 18 Camocmosimenvroe uzyue- | — — yemuwiii onpoc  |OIIK-5 3yB
yriaepon Hue yueOHOU U HAYYHO JU- (cobeceoosanue) |IIK-16 3yB
mepamypbi - — nposeepka uHOUBU-
Paboma ¢ xomnvromephul- 0YabHBIX 3A0aHUL
MU obyuarowumu  npo-
pammamil, eKmpoOHHbLMU
VueOHuUKamu,  mpenadice-
pamu,  mecmogbiMu  CU-
cmemamu.
Buvinonnenue unousudyans-
HO20 3a0aHUs
7. da3oBble MpeBpalleHus B xKeme-| 3 0,5 1. 18 Camocmosimenvroe uzyue- | — — yemuwiii onpoc  |OIIK-5 3yB
30yTJIEPOAMUCTHIX CIIIaBax HUe YUeOHOU U HAYUHO - (cobeceooeanue) |11K-16 3yB
mepamypbi - — nposepka uHOUsU-
Paboma ¢ xomnvromepnui- 0yanbHbIX 3A0aHUL
MU obyuarwumu  npo-
2pammamil, 1eKmpoHHbIMU
VueOHuUKamu,  mpeHadxjce-
pamu,  mecmoebiMU  CU-
cmemamu.
Buvinonnenue unousudyans-
HO20 3a0aHUs




AynutopHas = | . =L
KOHTaKTHasi paboTa % S =
(B akaz. yacax) 3 = & = B ©OpMEI TEKYILEro 1 E: =
Pasnes/ Tema 2 55 7 g S IIPOMEKYTOUHOTO = 2
IIACITUTTUHBI < = = i g % g S & KOHTPOJIA BEE
S s 2 EE |2 S 55 yCIIeBaeMOCTH o
2 S = 25 |&§ 5 =8 &
SR [She S g
) 2] X
8. Tepmuueckass M  XUMHUKO-| 3 0,5 1 16,7 Camocmosimenvroe usyue- | — — yemmuwiii onpoc  |OIIK-5 3yB
TepMuYeckas o0paboTKa crajeld u HUe Y4eOHOU U HAYHYHO Jiu- (cobeceoosanue) |IIK-16 3yB
CILIABOB mepamypbi - — nposeepka uHOUBU-
Paboma ¢ xomnvromephul- 0YaIbHBIX 3A0aHUL
MU obyuarowumu  npo- —
pammamil, eKmpoOHHbLMU
VueOHuUKamu,  mpenadice-
pamu,  mecmoebiMu  Cu-
cmemamu.
Buvinonnenue unousudyans-
HO20 3a0aHUs
HTroro mo qucuuiinme 3 4 6/21. 421 1547 IK3aMeH OIIK-5 3yB
ITK-16 3yB
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5 Oopa3oBaTe/ibHbIe H HH(P)OPMAIMOHHBIE TEXHOJIOTHH

B mpornecce npenonaBaHus TUCHMILIMHB «MaIIMHOCTPOUTEIBHBIE MAaTEPUATB) MPH-
MEHSIOTCS TPAIUIIMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTUH.

Jlekuuu MpoXOAsT KaK B TPAAULIMOHHON Gopme, Tak U B (hopMe JIEKINN-KOHCYIbTaIlHi,
I7Ie TEOPETUYECKUI MaTepuai 3apaHee BBbIAACTCs CTYACHTaM JUIsl CAaMOCTOSITENIbHOTO U3yde-
HUS, JUTS TIOATOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIGKLIUS MIPOXOAUT O TUITY BOTIPO-
CBI-OTBETHI-IUCKYyCCUsl. JIEKIIMM YUTAIOTCS C HUCIIOJIb30BAHUEM MYJIbTUMEIUHHOTO 000pyao-
BaHUSI, IPE3CHTAIIMOHHBIX MaTEPHAJIOB.

JleKMOHHBIN MaTepual 3aKpervisieTcsl B XoJie JabopaTopHbIX paboT, Ha KOTOPBIX BBI-
MOJIHSIOTCS TPYIIIOBbIE MM WHAWBUAYalIbHBIC 3a/IaHUs 10 MpoiaeHHoi Teme. [lpu mpoBene-
HUU Ja00paTOPHBIX 3aHATHI MCHOIb3YEeTCS METOJ KOHTEKCTHOTO 00y4YeHUSs, KOTOPBIH MO3BO-
JSIeT YCBOMTh MaTepHaj MyTeM BBISBICHUS CBS3€H MEXIy KOHKPETHBIM 3HAaHHUEM U €ro MpH-
MEHEHHUEM.

[Tpu BbIMONHEHNH JTa0OPATOPHBIX PA0OT HMCIOJB3YETCS TEXHOJOTHS KOJUJIEKTHBHOTO
B3aMMOJICHCTBYS. 3aHATHS MPOBOAATCA B BHJIE JIA0OPATOPHOTO aHAIN3a U SKCIIEPUMEHTA, IPU
3TOM CTYIEHTHI Pa0OTAIOT COBMECTHO C MOCIEAYIOIIMM TPYIIOBBIM aHAJIH30M MOTYyYSHHBIX
pe3ynbTaToB. Hanmpumep, CTpyKTypy CIJIaBOB ONpENENsieT KaXAbld CTYACHT MpU H3y4YEeHUU
AKCIIEPUMEHTAIBHBIX 00pa3I0B, a aHAJIH3 MOJYYCHHBIX PE3YJIbTATOB 10 SAMHUYHBIM MOKa3a-
TEJSIM, BHIIOTHEHHBIX OTACIBbHBIMH CTY/IEHTAMH, IPOBOUTCS TPYIIIOBBIM METOIOM.

B ydeOHOM mporiecce MCHONB3YIOTCS aKTUBHBIC U WHTEPAKTUBHBIE (DOPMBI MPOBEEC-
HUS 3aHATUI (KOMIBIOTEPHBIE CUMYJISLIMH, Pa300p KOHKPETHBIX CHUTYyAllMii) B COYETAHHH C
BHEAYIMTOPHOU pabOTOM ¢ IEeNbI0 (GOPMHUPOBAHUS U Pa3BUTHS TPO(HECCUOHATHLHBIX HABBIKOB
oOyJaromuxcs.

CamocrosaTrenbHass paboTa CTYACHTOB CTHMYJIHUPYET CTYICHTOB K CaMOCTOSTEIBHOM
npopaboTKe TeM B Ipoliecce HamucaHus pedepaToB, BBINOJHEHUS WHANBUAYAIbHBIX 3a7a-
HUI1, B TIpOIIecCe MOATOTOBKU K KOHTPOJIBHBIM paboTaM M UTOTOBOM aTTECTAIUH.

6 YuedHo-MeTOANMYECKOE OOecTieYeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

[To qucuumirHe «MalMHOCTPOUTEIbHBIE MaTepUaIIbl» MPEAYCMOTPEHa ayIUTOpHAs U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA paboTa 00yJaromuxcsl.

AynuTopHas caMoCTOsITeNIbHasE paboTa CTYJEHTOB IPEINoJaraeT peleHne KOHTPOJIb-
HBIX 33/1a4 HA IPAKTUYECKUX 3aHITHSIX U BBIOJTHEHHUE JIA0OPATOPHBIX PaldOT.

Pazpges/Tema Bun camocTogTensHOM
JUCIUILIMHBI paboTsl

1. Marepuanosene-|[IpopaboTka TeopeTndeckoro (JIEKIIMOHHOTO) Martepuana.lzydenue
HUe Kak Hayka. O0-|IOMOJHUTENHFHOTO MaTepHana.

e CBEICHUI O
MaTepuaax.
2.Ctpoenue u cBoii- [[IpopaboTka TeopeTHdeckoro (JIGKIIMOHHOTO) MaTepuana.l3yuenue
CTBA MAaTePUAIOB  |IOTIOJHUTEIHLHOTO MaTepHaa.

[TpopaboTka METOINYECKUX yKa3aHUW K Ja00paTOpHBIM paboTaM, CO-
CTaBJICHUC KOHCIICKTA, MOATrOTOBKAa OTBETOB I10 KOHTPOJBHBIM BOIIPO-
cam.




3. Kpucrammsanus
paciuiaBoB

[IpopaboTka TeopeTnueckoro (JEKIMOHHOTO) Marepuana.lzydenue
JOIMMOJIHUTCIIBHOI'O MaTepuaja.

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

4. Jlepopmanust u
paspylieHue Mare-
puanos. MexaHuye-
ckue u (pusnueckue
CBOMCTBA.

[IpopaboTka TeopeTnueckoro (JEKIMOHHOr0) Marepuana.lzydenue
JIOTIOJTHUTEIILHOTO MaTepHaa.

[TpopaboTka METOIMYECKUX YKa3aHUH K JIaOOpaTOpHBIM paboTam, Co-
CTaBJICHHE KOHCIIEKTa, MOJrOTOBKA OTBETOB IO KOHTPOJIGHBIM BOIIPO-
cam.

5. JlmarpaMMmbl CO-
CTOSIHHUS, THUIIBI

CTPYKTYp Martepua-
JIOB

[IpopaGoTka TeopeTHuecKoro (JIEKIMOHHOTO) MaTepuana.l3yuenue
JIOTIOJIHUTEILHOTO MaTepHalia.

[TpopaboTka METOAMYECKUX yKa3aHUU K JabOpaTopHBIM paboTam, Co-
CTaBJICHUE KOHCIIEKTA, MOJIFOTOBKA OTBETOB MO KOHTPOJIBHBIM BOMPO-
cam.

6. CruiaBbl CUCTEMBI
KeJe30-YIIepo

[IpopaboTka TeopeTnueckoro (JEKIMOHHOT0) Marepuana.lzydenue
JIOTIOJTHUTEIILHOTO MaTepHaa.

[Ipopa®oTka METOAMUECKUX YKa3aHUW K Ja0OpaToOpHbIM paboTraM, co-
CTaBJICHHE KOHCIIEKTa, MOJrOTOBKA OTBETOB 10 KOHTPOJIBHBIM BOIIPO-
cam.

7.
CTallb

Yranepoaucras

[IpopaboTka TeopeTHuecKkoro (JIEKIMOHHOTO) MaTepuana.l3yuenue
JIOTIOJTHUTEIBHOTO MaTepuaa.

[TpopaboTka METOAMYECKUX yKa3aHUU K Ja00OpaTOpHBIM paboTaM, CO-
CTaBJIEHHWE KOHCIIEKTA, MOJIFOTOBKA OTBETOB MO KOHTPOJIBHBIM BOMPO-
cam.

8. ®azoBeie TIpe-
BpAIIICHUSI B JKelle-
30YTJIEPOUCTHIX
CIUIaBax

[IpopaboTka TeopeTuueckoro (JEKIMOHHOT0) Marepuana.lzydenue
JIOTIOJTHUTEIILHOTO MaTepHaa.

[TpopaboTka METOAMUECKUX yKa3aHUU K Ja00paTopHbIM pabdoTaM, Co-
CTaBJIEHHE KOHCIIEKTa, MOJrOTOBKAa OTBETOB IO KOHTPOJIBHBIM BOIPO-
cam.

9. Tepmuueckas u
XUMHKO-
TepMuyeckas o0pa-
O0oTka cramed W
CIJIABOB

[TpopaboTka TeopeTrueckoro (JIEKLMOHHOr0) Martepuaina.l3ydyeHnue
JIOTIOTHUTEILHOTO MaTepuasa.

[TpopaboTka METOIMYECKUX YKa3aHUM K JJaOOpaTOpHBIM paboTaM, co-
CTaBJICHHE KOHCIEKTA, IOJrOTOBKA OTBETOB MO KOHTPOJbHBIM BOIPO-
cam.

10. Crtpykrypa,
CBOMCTBA M TMpHUMe-
HEHUE JIETUPOBAH-
HBIX cTaliei

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

[TpopaboTka METOAMYECKUX yKa3aHUU K Ja00paTOpHbIM padboTam, co-
CTaBJIEHHE KOHCIIEKTa, MOJrOTOBKAa OTBETOB IO KOHTPOJIBHBIM BOIPO-
cam.

11. CruiaBel
HBIX METAJJIOB

IIBET-

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

[TpopaGoTka METOAUYECKUX yKa3aHUU K JabOopaTopHbIM paboTam, co-
CTaBJIeHHE KOHCIEKTa, MOJrOTOBKAa OTBETOB IO KOHTPOJIbHBIM BOIIPO-
cam.

12. TlopomkoBsle,
KOMITO3UITHOHHBIE,
amop(QHbIe MaTepu-
bl

[TpopaboTka TeopeTrueckoro (JIGKLIMOHHOT0) Martepuaina.l3ydyenue
JIOTIOJIHUTEIBHOTO MaTepHaa.

[TpopaboTka METOIMYECKUX YKa3aHUM K JJaOOpaTOpHBIM paboTam, co-
CTaBJICHHE KOHCIEKTa, IOJrOTOBKA OTBETOB MO KOHTPOJbHBIM BOIPO-
cam.

13. Hewmeramumue-
CKHE MaTepuabl

[IpopaboTka TeopeTnueckoro (JEKIMOHHOTO) Martepuana.lzydenue
JIOTIOJTHUTEIILHOTO MaTepuara.
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14.
JIOTUM MAaTE€pUaJIOB |IONOJHUTEIBHOIO MaTepuaa.

OcHoBbl TexHO-|[IpopaboTka TeopeTHdeckoro (JIEKIIMOHHOTO) Matepuana.l3yuenue

IMoaroroBka k 3k-|IIpopaboTka Teopermueckoro (JIEKIMOHHOTO) Marepuana.lzydenue
3aMeHy JIOTIOJIHUTEIILHOTO MaTepHalia.

Hr1oro mnmo 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.

BOHpOCLI AJId IOATOTOBKH K KOHTpOJ’IbHOﬁ p360Te

Uto n3yvaeT marepuagoBeieHue?

YeM OTIMYAIOTCS KPUCTAJUIMYECKHE TeNla OT aMOP(HBIX Te?

YeM OTIMYAIOTCS KPUBBIEC OXJIKICHUS KPUCTAJUIMYECKOT0 U aMopdHoro Tena?

Kakue marepuainbl Ha3bIBalOT KPUCTAIIIMYECKUMU?

B yem 0co0eHHOCTh CTPOEHUS! KPUCTAIIMUECKUX MaTepUaIOB?

Kakue marepuainsl Ha3bIBatOT aMOp(HBIMU?

Yem 00bsACHSCTCS 3aKOHOMEPHOE YHIOPSA0YEHHOE PACIIONOKEHHE aTOMOB B KPUCTAILITH-
YyecKoi pemierke?

Yrto Takoe ONMKHUM U JalbHUN TOPSIOK?

Kakoii mopsok xapakTepeH JUisl )KUAKOCTEH: OMVMKHAN HITH TATbHUN?

Kakoii mopsaok xapakTepeH AJis KPUCTAIIOB: OJIMKHUN WK JaTbHUAN?

OOBsCHUTE MOHATHUS: KPUCTAJUTMYECKAsl PEeIIeTKa, KpUCTAIUIOrpaduyeckast miIoCKOCTb,
KpucTaJIorpadguueckoe HarpaBiIeHUE.

UTto Ha3bIBaIOT KPUCTAJUIMYECKON peIieTKon?

Yro Takoe snemeHTapHas siueiika? Kakumu napamerpamu oHa ONUCHIBaeTCA?

Kakwue Tumpl KpucTaiin4eckux peieTok BaM U3BecTHI? OxapakTepu3yiure ux.

Yewm pemerka OLIK otnnuaercs ot pemerku ['TIK?

Urto Ha3bIBAIOT KOOPAMHALMOHHBIM YUCIIOM?

[ToueMy KpucTaNINYECKUE PELIETKH METAJUIOB Ha3bIBAOT INIOTHOYIIAKOBAHHBIMU?

B uem cymnOoCTh omumopduzma’?

Yro Takoe nmoauMopgHoe npesparieHme?

Kakue marepuainbl Ha3bIBalOT MOJIUMOP(PHBIMU?

Keneszo B 3aBucumoctu ot Temneparypsl MoxxeT nMeTs Wi OLIK, nnu 'K pemertky.
Kak HaspiBaercs 370 siBneHue??

Yro Takoe aHM30TpONU?

KakoBa npuurHa aHU30TpONHH?

[ToueMy NONMMKPUCTATNINYECKUE MATEPHAIIBI SIBJISIFOTCSI KBA3UU30TPOITHBIMU?

[ToueMy MOHOKpPUCTAILIIBI SIBJISIOTCSI aHU30TPOITHBIMU MaTepHuagamMu?

[Touemy amopHbIe Tena ABIAIOTCS UCTUHHO N30TPOITHBIMU?

Kakoii MaTepran Ha3pIBalOT UCTUHHO U30TPOITHBIM, KBa3UN30TPOITHBIM?

HazoBute ocHOBHBIE CBOICTBA MeTaIOB. YeM 00BICHAIOTCS 0cOObIE CBOWCTBA METAJI-
70B?

B uem cynHoCTh METAIIITMYECKOH CBA3H.

Kaxk xknmaccuuiupyoT HecoOBEpIICHCTBA KPUCTATUTMUECKOTO CTPOSHUS?
OxapakTepu3yiTe ToueuHbIe JePEeKThl KPUCTATMYECKOTO CTPOCHHUSI.

Kakue HecoBepiieHCTBa KPUCTAUINYECKOTO CTPOCHUS HA3bIBAIOT TOUYEUHBIMU U TOYEMY?
Yro co0oif MpeaCTaBIAIOT TOUEUHbIE JEPEKTHI?

Yrto cobo¥ peACTaBISIIOT BAKAHCHUY U aTOMBI BHEIPEHUS?

Kakyto ponb urparot ToueyHsle 1e()eKThl B KPUCTANTUNYECKUX MaTepuaiax?

Kakue HecoBepiieHCTBA KPUCTAUIMYECKOTO CTPOCHUS Ha3bIBAIOT JTMHEWHBIMH U ITOYEMY?
K kakomy THITy 1€(eKTOB OTHOCST AUCIOKALUU?
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38. Uto co0oil mpeACTaBISAIOT JUCIOKAIUHU?

39. Yro Takoe mucnokamun? Kakue ObIBarOT IUCIOKAIUMNA?

40. KaxoBa poJib AMCIOKaLUi B KpUCTaLIax?

41. Yto HaA3BIBAIOT IPaHUIIAMU 3€PEH, TPaHUIIAMH CyO3epeH?

42. Yem OTIHYAIOTCS TPAHUIIBI 36PEH M TPAHUIIBI CyO3epeH?

43. Kakyto posiib UTpaloT IPaHMIIbI 3€PEH B KpucTaax?

44. JIns 9ero HeoOX0IMMO UCCIIeIOBATh MATEPUAITBI?

45. Yto Ha3BIBAIOT TOHKOM cTpyKTypoii? Kak oHa nsyuaercs?

46. Uto Ha3pIBAIOT MUKpPOCTPYKTypoii? Kak ona usy4aercs?

47. Yto Ha3pIBalOT MakpocTpykTypoi? Kak ona u3ydaercs?

48. OxapakTepusyiTe MaKpOCKOIIMYECKHE METObI aHAIM3a METAJLIOB.

49. JlaiiTe XapaKTepUCTUKY MUKPOCKOITUYECKOMY METOAY UCCIICOBAHHS METAJLIIOB.

50. [laliTe XxapakTepUCTUKY STEKTPOHHO-MHUKPOCKOITMYECKUM METO/1aM UCCIICIOBAHMS ME-
TaJJIOB.

51. laiiTe XapaKTepUCTUKY KOJIMYECTBEHHOT'O METO/1a UCCIIEIOBAaHHS METAJLIOB.
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7. OIIeHO‘IHbIe Cpeacrea nmiposeacHud HpOMeH{yTOqHOﬁ aTrecranmmn

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum:

CTpyKTypHBIi
JIEMEHT

KOMIICTCHLIN

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpEeACTBA

OIIK-5 cioco0HOCTHIO peliaTh CTaHAAPTHBIE 321a41 NPO(ecCHOHATBbHOM /1eiTeJIbHOCTH HA 0OCHOBe MH(OPMAalMOHHOI 1 Oubdnorpaguye-
CKOH KYyJbTYPBbI ¢ IPUMEHeHHeM HHPOPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHI U ¢ y4€TOM OCHOBHBIX TPeOOBaHUIl HH(pOpMALMOHHOI

0e30IacHOCTH

3HaTe

3HATh KIACCU(PUKAIIIIO U MAPKUPOBKY
CTaJIel ¥ YyT'yHOB;
CIOCOOBINONYYEHUAKAaUECTBEHHBIXCTANICH;
TEXHOJIOTUI0 00pabOTKH cTajei U CIIaBOB
OCHOBHBIE TPYNIBI U KIACChl COBPEMEH-
HBIX MaTepuajoB, UX CBOICTBa U objacTu
PUMEHEHUs, TPUHIIMIIBI BEIOOpA.

Teopemuuecxue 60NpoCsHl

1

~N~No ok, wiN

O 0o

CtpykTypa 1 CBOICTBa MaTeprasioB. AMOP(HOE U KPUCTAIUTHUECKOE COCTOSIHHE
Marepuana.

Meroas! n3ydeHus: CTpyKTypbl MAaTEPUAIIOB.

Kpucrannuueckas pemerka. OCHOBHBIE TUIIBI PEILIETOK METAJUIOB.
[Momumopdusm. [Momumopdublie npeBparieHus.

JleeKThl KpUCTaNINYECKOTO CTPOCHUSI.

AHM30TpONIUA.

3HepreTquCKHe YCJIO0BUS KPUCTAJIU3AIIUH. Bnusnue CKOPOCTHU OXJIAKACHHU A
Ha KpUCTAJIJIN3alHIO.

Mexanusm kpuctaimusanuu. [TapameTpsl KpyucTauIM3auy.

I'omorenHoe (camMompou3BOJbHOE) OOpa3oBaHUE LEHTPOB KPHUCTAIIIU3AILUH.
Kputnueckuit 3apopi.

10 I'ereporennoe (HecaMoNpon3BOJILHOE) 00PA30BAHUE IIEHTPOB KPHCTAILTH3AIMH.

MonudunupoBanue.

11 JenpputHas xpucTammsanus.
12 Kpucrannmueckue 30HbI CIUTKA. Ycaka.




CTpyKTypHBIi

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OrneHOYHBIE CPECTBA
KOMITCTECHIIHH
13 Bup! TuKBaImm.
14 Bunw nepopmanyu. MexaHusM I1acTHUECKON AeOpMalLUH.
15 Haknen npu mnactuueckoii neopmanyuu. Pons quciokanuii B ypoYHEHUH.
16 Paspyuienue MeTaswios.
17 Mexannueckue cBOiCTBa METAILIOB.
18 Mexannueckue XapakTepUCTUKH, ONPEENseMble IIPU MCIILITAHME HA PACTSKe-
HHE.
19 TeepuocTs 1 c1oco6kI €€ onpeaeneHus.
20 Mexanuueckye XapakTepUCTUKH, OIpeeisieMble NpH IMHAMUYECKUX HCIbITA-
HUSX (yIapHas BSI3KOCTb, TEMIIEpATypa XJIaTHOJIOMKOCTH).
21 KoHcTpyKTHBHAs IPOYHOCTb.
YmeTh MIPOBOJIMTH MCCIICAOBAHUS CTAJCH U CIlIa-
BOB HA JEKTPOHHOM MUKPOCKOTIE Bupmyanvusie 1abopamophvie pabomol
MPOBOANTh MeTAIOrpaUecKuii aHaIIN3 Onpezenerue Tsepaoctn .
’ Ornpenenenne PU3NKO -MEXaHUYECKUX CBONCTB CIIJIAaBOB
CTajien, HyryHoB, HBCTHBIX MCTAIIOB M| IThopenenne Tepmuueckoil 06pabOTKH CIIaBOB
CILUTaBOB
Bnaners: onpeAeaaTh NPUUYNHBI BOBHUKHOBCHUS [IC-

bekToB

CIIOCOOHOCTBIO JIEMOHCTPHPOBATH 0A30BbHIC
3HaHUS B OOJIACTH €CTECTBEHHOHAYYHBIX
JMCIUTUTMH, TOTOBHOCTBIO BBISBIISTH €CTE-
CTBCHHOHAYYHYIO  CYIIHOCTH  TpOOJIeM,
BO3HUKAIOIIUX B X0JI¢ MPOPECCHOHATBHON
JeSITEIIbHOCTH

3aoanus na pewenue 3a0a4 uz npogheccuoHaIbHOU 00ACMU, KOMNLEKCHbIE 3a0AHUS
Ha ompenenenne pusuko - MeXxaHMYECKUX CBOWCTB MaTepHaiOB
[TonGop marepuanon

ITK-16 yMeHue npuMeHATh MeTObl CTAHJIAPTHBIX HCIIBITAHUI 110 ONpeAeIeHUI0 (PH3HKO-MeXaHHYECKHUX CBOMCTB M TEXHOJTOTHYECKHUX MOKAa-
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CTpyKTypHBIi
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpEeACTBA

3aTeJeil HCII0Jb3YEMbBIX MATCPHAJI0B H I'OTOBBIX 1/1311e.1m1“4

3HaTh

3HaTh KJIacCU(UKALUI U MapKUPOBKY
CTaJIel ¥ 4yT'yHOB

TEXHOJIOTHI0 00pabOTKH cTajel U CIIJIaBOB
OCHOBHBIE TPYIIIBI U KIACChl COBPEMEH-
HBIX MaTepuajoB, UX CBOICTBa U o0jacTu
IPUMEHEHUS, IPUHIIMIIBI BEIOOpa

($a30BbIi U CTPYKTYPHBIN COCTaB cTajeil u

YyT'yYHOB

~N o O wdNE

© 00

Bompocs k ak3ameny

Bunsl nehopmarin. MexaHu3Mm M1acTUIECKOi nedopmanuu.

Haknen npu mactudeckoit nepopmanuu. Pons auciokanuii B ympouyHEHUH.
Pa3pymienue meranios.

MexaHnyeckne CBOMCTBA METAILIIOB.

MexaHnnyeckue XapakTEepPUCTHKH, ONPECIsIEeMbIe MIPU UCIIBITAHUM HA PacTshKe-
HUE.

TBeprocTh U crIOCOOBI €€ OIpeIEICHHUS.

MexaHn4yecKkue XapaKTepUCTUKH, OMPEEsieMble TTPH AUHAMUYECKUX HCIIBITa-
HUAX (yIapHas BSI3KOCTh, TEMIIEpaTypa XJIaJIHOJIOMKOCTH).

KonctpykTrBHas IpOYHOCTD.

Bomnpocsr no nuarpamme cocrosinus Fe — C.

N306pa3uth nonuyro ¢pazoByro auarpaMmy (¢ ABOMHBIMU JIMHUSIMU )
XapakTeprucTuka KOMIOHEHTOB U (pa3 CHCTEMBbI

[IpeBpareHus B cTamnsx, OENbIX U CEPhIX YyTyHAX

OCHOBHBIE CTPYKTYpPBI CTaJIN, OEJIOT0 U CEPOro YYT'YHOB

PaccmotpeTs KpucTaum3anuo U GOpMUPOBAHUE CTPYKTYpPHI JIFOOOTO CIUIaBa
(TEeXHUYECKOro Keje3a, JA0- , 3a- W 3BTEKTOMJIHOM CTanu, JA0- , 3a- U HIBTEKTH-
YeCcKOro 0eoro 4yryHa, ceporo 4yyryHa ¢ IiacTUHYaThIM TpaduToM)

10 Cas3sb Mexy CTPYKTYpOIi M CBOMCTBAMU CEPHIX YyI'YHOB.

11 Biusuue yrineposa u OCTOSHHBIX IPUMECEi Ha CBOMCTBA CTAIIM.
12 Knaccuduxanus, MapkupoBKa ¥ MIPMMEHEHHE CEPBIX YYTYHOB (JIMTEHHBIN, BbI-

COKOTIPOYHBIN, KOBKUW, OTOCTICHHBIN, aHTU(PPUKITHOHHBIH ).

13 Knaccuduxanus, MapkMpoBKa ¥ NPUMEHEHHE YIIIEPOAUCTBIX CTaneil (0OBIKHO-

BCHHOI'O Ka4€CTBA, KauyeCTBEHHOM KOHCTpYKHHOHHOﬁ, HHCTPYMCHTaHBHOﬁ).

14 Tlpespamenus npu Harpese cranm
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CTpyKTypHBIi
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpEeACTBA

15 Pocr 3epna aycrenuTa
16 Mzorepmuueckuii pacna nepeoxiakaeHHOro aycTeHUTa
17 Vszorepmuueckue auarpaMMsl paciazia IepeoxIakIeHHOrO ayCTeHUTa

18 Ipespamenus npu HenpepbIBHOM OXJAXKIEHHH CTamd. TepMOKMHATUUYECKUe
JarpaMMabl

19 Bausaue JCTUPYIOIIUX 3JICMCHTOB Ha yCTOﬁ‘-IPIBOCTI: W KMHCTUKY paciapa Ic-
PEOXIAKIACHHOI0 ayCTCHUTA

20 TlpeBpamenus npu Harpese (IPH OTIYCKeE) 3aKaJEHHON CTau

21 Knaccudukauus, MapkKupoBKa U HPUMEHEHHE JIETMPOBAHHBIX CTajlei
22 Buzibl OTXKHUIa CTAIU

23 3axanka cranu

24 Ornyck cranu

25 Xumuko-TepMudeckas 06paboTKa

26 Tepmo-Mexanudeckas 00paboTKa cTau

27 OcoGeHHOCTH TEPMUYECKON 00PabOTKH JIETHPOBAHHBIX CTANEH

28 OCHOBHEBIE MCTOJABI NTOTYYCHUS 3arOTOBOK U Z[eTaJ'IeI\/'I B MAalIMHOCTPOCHUM: JIU-
Th€, METO/Ibl 00PAa0OTKH METAIUIOB JaBJICHUEM, CBApKa, 00paboTKa pe3aHueM

29 OcHOBHBIE CIUIaBBI Ha OCHOBE Meau (OpOH3BI M JIaTyHH), MX MapKUpOBKAa M
MIPUMEHEHHUE.

30 OcHoBHBIE CITaBBI HA OCHOBE ANFOMUHHS (1eOPMHUpPYEMBIE, TEPMUYECKH He-
YIPOYHsIEMbIE U YIIPOUHSAEMBIE), UX MAPKUPOBKA U IPUMEHEHHE.

31 CsaoiicTBa 1 IpUMEHEHNE CIIIABOB HA OCHOBE THTAHA.

32 Kakue cnnasbl Ha3bIBalOT 6a60uTamu? KakoBbl NpUHIMIEL UX co3fanus. Ilpu-
BEIUTE MPUMEPHI TAKUX CILIABOB.

33 Kakue MaTepuasbl Ha3bIBAlOT MMOPOIIKOBEIE MaTepuaibl? Kak ux momydaror ?
34 Knaccudukanms, cBoiicTBa M NPUMEHEHHE OPOLIKOBBIX MaTEPHAIIOB.
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CTpyKTypHBIi

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OrneHOYHBIE CPECTBA
KOMIIETEHINH
35 Knaccudukanus, cBOMCTBA U NPUMEHEHHE KOMIIO3UIIMOHHBIX MATEPUAIOB.
36 Kakue maTepuansl Ha3biBaroT amopdubiMu? CBoicTBA M NpHMEHEHHE aMopQ-
HBIX MaTepUajIoB?
37 Knaccudukanus, CBOHCTBA U IIPUMEHEHHE OCHOBHBIX TPYIIN HEMETAILIMIECKUX
MaTEpUaJIOB.
YMeThb Onpenenutb 0COOEHHOCTU CTPOEHUS CIie-
[IUATBHBIX MAapOK CTajei
NPOBOMTH UCCIEN0BAHUs CTalell M CIia- Bupmyanenvie nabopamopnvie padon
BOB Ha 3JICKTPOHHOM MUKPOCKOTIE Onpenenenue TseprocTH .
. Ornpenenenne PU3NKO -MEXaHUYECKUX CBONCTB CILJIAaBOB
HPOBOHTE MeTaiorpaduIeckuil anamms I[IpoBeieHHEe TePMUYECKO 0OpaOOTKH CILIABOB
CTallel, YyryHOB, LIBETHBIX METAJUIOB H
CILIaBOB
Branets CIIOCOOHOCTBIO IEMOHCTPUPOBATH 0a30BbIE

3HaHUS B OOJIACTH €CTECTBEHHOHAYYHBIX
JUCLIUIUINH, TOTOBHOCTBIO BBISIBIISITH €CTeE-
CTBEHHOHAayYHYI0 CYIIHOCTb IpoOiem,
BO3HHUKAIOIIKX B X0J€ MpodeccnoHanbHOM
JeSITEIbBHOCTH

BBISIBIIATH 1€(DEKThl HAa METAJIIOU3EIUAX
ONPEACIIATh NIPUYUHBI BOZHUKHOBEHUS Jie-
bexToB

3aoanus na pewenue 3a0ay uz npogheccuoHaIbHOU 001ACMU, KOMNIEKCHbIE 3a0AHUS

Ha ompenenenne ¢pusuko - MeXxaHMYECKUX CBOWCTB MaTepHaioB
[TonGop marepuanon
[TocTpoenue nuarpaMMbl CypbMa-CBUHEIT
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0) Ilopsinox mpoBeaeHUs] MPOMEKYTOUYHOH ATTECTAIMM, NMOKA3ATEJIN M KPUTEPUH
OLICHUBAHUS:

[IpomexyTouHas aTTecTalus MO AUCHUIUIMHE «MalluHOCTPOUTEIbHBIE MaTepuaibl»
BKIIIOUAET TEOPETUUCCKUE BOIPOCHI, TTO3BOJISIOIINE OLICHUTh YPOBEHb YCBOCHUS 00ydaroIu-
MUCS 3HAHHUM, U IPAKTHYECKUE 3a/1aHUS, BBIABISIONINE CTEIIEHb CPOPMUPOBAHHOCTH YMEHUN
U BIIQJICHUM, TPOBOJUTCS B (hopMe dK3aMeHa U B (pOpMe BBHIMOTHEHHS M 3aIIUTHl KYypPCOBOM
paboTHI.

DK3aMeH 10 TaHHOW JAMCIUILINHE MTPOBOAUTCS B YCTHOU (opMe MO IK3aMEHAITMOHHBIM
ousietam, Kax/ablii U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKHUX BOMPOCAa M OJHO MPAKTHUYECKOE
3ajaHHe.

IToxka3aTenu U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OIICHKY «OTJMYHO» (5 0a/mioB) — 00y4aroNIMiiCcs JeMOHCTPUPYET BBICOKHH ypoO-
BEeHb C(POPMHUPOBAHHOCTU KOMIIETEHIMII, BCECTOPOHHEE, CUCTEMATUYECKOe U TIIyOOKOe 3Ha-
HUE y4eOHOro MaTepuaia, CBOOOJHO BBHIMOIHAET MPAKTUYECKHE 3a/laHusl, CBOOOIHO OIEpH-
pyeT 3HaHUSMHU, YMEHUSMU, IPUMEHSET UX B CUTYalUSAX MOBBIIICHHON CIOKHOCTH.

— Ha OLIEHKY «X0pomo» (4 6amna) — o0ydaromuiicss 1eMOHCTPUPYET CPEIHUM YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHHUS, YMEHHUS OCBOCHBI, HO JOMYCKAarOTCS
HE3HAYUTEIIbHBIC ONTMOKHM, HETOYHOCTH, 3aTPYAHCHHSI TIPU aHATTUTHYECKHUX OTIepaIusiX, mepe-
HOCE 3HAHWUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIICHKY «YA0BJIETBOPUTEIBHO» (3 Oaia) — 00yJaromuics 1eMOHCTPUPYET OPO-
TOBBIH YpOBEHb CHOPMHUPOBAHHOCTH KOMIETECHIIUI: B X0/l KOHTPOJIBHBIX MEPONPUITUN J0-
MTyCKAIOTCS OIIMOKH, TIPOSBIISICTCS OTCYTCTBHE OTICIIBHBIX 3HAHWMA, YMEHUH, HABBIKOB, 00Y-
YAIOIIUKCA UCTIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHUS IPU ONEPUPOBAHUU 3HAHUSIMHU U yMe-
HUSMU TIPU UX [IEPSHOCE HA HOBBIC CUTYAIINU.

— Ha OIICHKY «HeY/OBJIETBOPHUTEJbHO» (2 Oamia) — o0y4arouuiicss AeMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHYecKoro MaTepualna, JOMyCKaeT CYHIECTBEHHBIC OIIMOKH, HE
MOJKET MOKa3aTh MHTEIUICKTYaIbHbIE HABBIKM PEIICHUSI IPOCTHIX 33/1a4.

— Ha OLIEHKY «HEeYI0BJIETBOPUTEJabHO» (1 Oamr) — oOyJaronuiicss He MOXKET MOKa3aTh
3HaHMUS HA YPOBHE BOCIPOM3BEACHUS M OOBSCHEHHS MHPOpPMAIUU, HE MOXKET MOKa3aTh WH-
TEJUIEKTYyaJIbHBIC HABBIKH PEIICHUS IPOCTHIX 3a/1a4.

DK3aMeHaMoOHHbIN OrteT No 16

=

3akaika craju
2. OOBSCHUTH, KaKHEe U3MEHEHUS! CTPYKTYPHI U CBOWCTB MPOU30UIYT, €CIU MPOIOKUTH
HarpeB MO0CJ€e 3aBepLICHUs IEPBUYHON PEKPUCTAIIN3ALNH CTAJIN.

Ok3aMeHaMoHHbIN OuiteT Ne 17
1. MeracrabumnbHas u crabunbHas auarpamma Fe-C.
OTtmyck cran.
3. Pacckaxwure, KakuM 00pa3oM MOKHO OIPENEIUTh yIAPHYIO BA3KOCTh U TEMIIEPATypy
XJ1aJHOJIOMKOCTHCTAJIH.

N

Ok3aMeHaMoHHbIHA OmiteT Ne 18
1. PaccMoTpeTh KpucCTaIM3aluio U (OPMUPOBAHUE CTPYKTYPHI TEXHUUYECKU UHUCTOTO
JKelesa.
[TapameTpsl KpUCTATIN3ALIUH.
3. OOBsCHUTE pa3HUIY MEKIY BSI3KAM U XPYITKHM pa3pylIeHUEM MaTepHAIOB.

N



8 YuedHo-MeTonM4eckoe U HHPOPMALHOHHOE o0ecneyeHne TUCHUIIINHBI (MOTYJIs1)

a) OcHoBHAas JMTEpaTypa:

1. I'anumos, O. P. CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEePHUAaIIbl ISl MAIIUHOCTPOE-

HUs : ydgeOHoe mocobue / . P. I'anumos, A. JI. AonymmuH. — 3-e u3f., crep. — CaHKT-
HeTep6ypr .HaHB 2020. — 268 c. — ISBN 978-5-8114-4864-7. — TeKcT : 3ACKTPOHHBI# //
Jlanb AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https://e. Ianbook com/reader/book/126707/#1 (mata obpamienus: 01.11.2020). — Pexxum mo-
CTyma: Ui aBTOPH3. MOJIb30BATEICH.

2. Typununa, B. FO. MarepuanoBeaenue. MexaHn4ecKue CBOMCTBAa METAJIOB. Tep-
MHu4UecKkas oopaboTka MetamioB. CrenuaibHbIe CTalM U CIUIaBHI : yueOHoe mocodue / B. HO.
Typuwiuna ; nox penakiued C. A. Hukynuna. — Mocksa : MUCHUC, 2013. — 154 c. —
ISBN 978-5-87623-680-7. — TekcT : 31eKTpoHHBIi // JIaHb : 31eKTpOHHO-OMOIMoTeYHas CHU-
crema. — URL.: https://e.lanbook.com/reader/book/47489/#1 (mara obpamienus: 01.11.2020).
— Pesxxum gocTyna: 1y aBTOPH3. MOJIb30BaTENEH.

0) lonoJiHUTe/ILHAA JIUTEPATYypa
1. 3ewmckos, IO. I1. Matepuanosenenue : yueonoe nocodue / 1O. I1. 3emckoB. — CaHKT-

[TetepOypr : Jlanp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — TekcT : 31ek-
TpoHHBIW /  Jlamb  :  2JeKkTpoHHO-OMOnmoreyHas  cuctema. —  URL:
https://e.lanbook.com/reader/book/113910/#1  (mata oOpamenus: 01.11.2020). —
PesxuM poctyna: 1uist aBTOPH3. MOJIb30BATEICH.

2. MeramnoBenenue : yueObnuk : B 2 tomax / . . HoBukos, B. C. 3omoTopeBckuii, B.
K. IoptHoii, H. A. BeoB. — 2-e¢ uzn. — Mocksa : MUCHUC, [6. 1.]. — Tom 1,2 —
2014. — 1020 c. — ISBN 978-5-87623-191-8. — Tekcr : anexTpoHHsbIi // Jlanp :
AJIEKTPOHHO-OMOTHOTEUHAS cUCTEeMa. — URL:
https://e.lanbook.com/reader/book/69779/#1 (mara oopamenus: 01.11.2020). — Pe-
YKUM JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

3. ToprHoii, B. K. JleekTbl KpUCTAIUIMYECKOTO CTPOSHHSI METAJUIOB U METOJIbl UX aHa-
mu3a : yueonuk / B. K. IToptHo#i, A. M. HoBukos, U. C. I'onoBun. — Mocksa : M-
CHUC, 2015. — 508 c. — ISBN 978-5-87623-856-6. — TekcT : 3neKTpoHHbIH // JlaHb

AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https /le.lanbook.com/reader/book/69739/#1 (mata obpamienus: 01.11.2020). — Pe-
JKUM JIOCTYIA: AJIl aBTOPU3. MOJIb30BATEEH.

4. IIlyBaeBa, E. A. Marepuanosenenue. Hemeramueckne u KOMIO3HU-
MoHHble MaTepuansl. Kype nekiuii : yuebnoe nocodue / E. A. IllyBaea, A. C. Ilep-
MHHOB. — MockBa : MUCHUC, 2013. — 77 c¢. — ISBN 978-5-87623-686-9. —
Texct : anexkTpoHHbIN / Jlaup : snekrpoHHO-OMONMMOTEeyHast cuctema. — URL:
https://e.lanbook.com/reader/book/47490/#1 (nmara oopamenus: 01.11.2020). — Pe-
WM JIOCTYIIA: JUIS aBTOPU3. TTOJIb30BATEIIEH.

5. [ysapos, B. b. TexHonorust KOHCTPYKIMOHHBIX MaTepHalioB : yueOHoe mocobue / B.
b. dysapos, T. B. Xmenenko. — Kemeposo : Ky3['TY umenu T.®. I'opbauesa, 2012.
— 115 ¢. — Tekcr : anektpoHHbIl // JlaHb : 2neKTpOHHO-OMOIMOTEYHAs cCUCTeMa. —
URL: https://e.lanbook.com/reader/book/69423/#1 (nara oopamenus: 01.11.2020). —
Pexum noctyna: st aBTOpHU3. MOJIb30BATENEH.

B) MeToauueckue ykazaHust

21


https://e.lanbook.com/reader/book/126707/#1
https://e.lanbook.com/reader/book/47489/#1
https://e.lanbook.com/reader/book/113910/#1
https://e.lanbook.com/reader/book/69779/#1
https://e.lanbook.com/reader/book/69739/#1
https://e.lanbook.com/reader/book/47490/#1
https://e.lanbook.com/reader/book/69423/#1

1. Aunekcees, I'. B. BupTyanbHslii 1ab0paTopHBIN MPaKTHKYM 0 Kypcy «Marepuanose-
nenuey : yueobnoe mocodue / I'. B. Anekcees, U. U. bpunenko, C. A. BonorxanuHa.
— Cankr-IlerepOypr : Jlanb, 2013. — 208 ¢. — ISBN 978-5-8114-1516-8. — Tekcr :
9JIEKTpOHHBIN /  JlaHb :  ANEKTPOHHO-OMOMMoTeuHass cuctema. —  URL:
https://e.lanbook.com/reader/book/38834/#1 (nara ob6pamenus: 01.11.2020). — Pe-
JKUM JIOCTYIA: AJIs aBTOPU3. MOJIb30BaTENCH.

2. CagenbeBa, P. H. Marepuanosenenue : 1aboparopssiii nmpaktukym / P. H. CaBenbea ;
MI'TY. - Marautoropck : MI'TVY, 2015. - 1 snektpos. ont. auck (CD-ROM). - 3ari.
c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 1496 pdf&show=dcatalog
ues/1/1124027/1496.pdf&view=true (mara obpamienus: 09.10.2020). - MakpooObeKT.
- Tekct : anmekTpoHHBbIH. - CBeaeHus qocTynHbI Takxke Ha CD-ROM.

3. Kommea, H. B. Marepuanoseaenne. Yacts 1 : npaktukym / H. B. Kommesa, FO. FO.
Edumona, H. H. Mnbuna ; Marauroropckuii roc. Texanueckuii yH-T um. . Y. Hoco-
Ba. - MarHuTOropcx : MFTV um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3armn. ¢ TI/ITYJI
JKpaHa. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 3966. pdf&show—dcataloq
ues/1/1532467/3966.pdf&view=true (marta obOparenus: 09.10.2020). - MakpooOBEKT.
- Tekct : anexkTpoHHBIA. - CBeaeHus goctynHsl Takke Ha CD-ROM.

4. Kopuees, C. A. Marepuanoseaenue : npaktukym / C. A. Kopuees, E. I1. Kamanosa ;
MI'TYVY. - Marautoropck : MI'TVY, 2018. - 1 anextpon. 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 (marta oOparenus: 09.10.2020). - MakpooOBEKT.
- Tekct : anexkTpoHHBIH. - CBeneHus goctynHsl Takke Ha CD-ROM.

r) [Iporpammuoe o0ecnieuenne u UHTEpHET-pecypcebl:

[lepeueHr mporpaMMHOro odecrnevyeHusi HEOOXOAUMOIO MPU M3YYEHUU AUCLMILIUHBI
IpEe/CTaBJIeH HUXKE B BU/IE TaOIMIIBI.

Haumenosanue I10 Ne norosopa Cpok neiicTBHA JTULCH3UT
. J-1227 ot 08.10.2018 11.10.2021
MS Windows 7 J1-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 J-135 ot 17.09.2007 beccpouno
FAR Manager CBoboaHO pacmpoctpansiemoe [10 beccpouno
7Zip CBo0OoniHO pacnpocTpansemoe [10 beccpouno

[Tepeuens He0OX0MMBIX UHTEPHET-PECYPCOB:

1. HanumonanpHas uHHQOpMalMOHHO-aHAJIUTHYECKas cHcTeMa — PoccuiiCKHil MHAEKC
HayuHoro nutuposanus (PUHLL). — URL: https://elibrary.ru/

2. TlomckoBass cuctema Axamgemuss Google (Google Scholar). - URL:
https://scholar.google.com/

3. Hudopmanmonnas cucrema — EnnHOe OKHO A0CTyNa K HH)OPMAIMOHHBIM pecypcam.
— URL: http://window.edu.ru/

4. ®epnepanbHOE TOCyIapCTBEHHOE OrOKEeTHOE yupexkneHne «DenepanbHbIi WHCTUTYT
npoMBbIIIIeHHOM coOcTBeHHOCTHY. — URL: https://www1.fips.ru/

5. OOpaszoBarenphbiii  mopran @OI'BOY  BIIO «MITY wum. ['.M. Hocosa»
http://Ims.magtu.ru
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6. Poccuiickas I'ocynapcrBenHas oubnnoreka. Karanoru
https://www.rsl.ru/ru/4readers/catalogues/

9 Mamepuanvno-mexnuueckoe odecnedyenue OUCUUnIUnbL (M00yJis)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC obecrneucHue JUCHUIIIMHBI BKIIIOYACT!:

Tun u Ha3BaHue AYAUTOPHUA

OcHanleHue ayiuToOpuu

Y4eOHble ayIUTOPUU IS TPOBE-
JICHUS 3aHSATUM JICKIIMOHHOTO TUIA

MynbTUMEINIHBIE CpPEACTBAa XpaHEHUs, Iepefadyu |
npeCcTaBIeHUs HHPOPMALIUU

Y4eOHast ayTuTopus JJIs TPOBE-
JIEHUs TaOOpaTOPHBIX paboT

JlaGopaTopHble yCTaHOBKH, U3MEPUTENIbHbIE TPHOOPHI U

WHCTPYMEHTBHI JIJIsl BBITIOTHEHHSI TAOOPATOPHBIX paboT:

— YcraHOBKa I10 IPOBEACHUIO UCTIBITAHUIN Ha U3rHO.

— M3mepuTenbHbII MHCTPYMEHT (MHMKPOMETp, IITAH-
TEHITUPKYJIb ).

— Ortpesnble, numpoBagbHbIE U TOIUPOBATBLHBIC KPY-
TH.

— OO6opynoBaHue s TpaBiieHUs TUH(HOB

— Mukpockonsl ontudeckue MUUM-6, MUM-7.

— Komnekuun Mukpo- u Makpouutudos yrieponu-
CTBIX M JIESTMPOBAHHBIX CTaJIe U CIUIaBOB, aJIbOOMBI
MHUKPOCTPYKTYD.

— MamuHbl yHUBepcalbHble HCIIBITaTEIbHbIE HAa pac-
TSDKEHUE, CKaThe, CKpyYHBaHHE.

— Ilpubopsl a1 U3MepeHus: TBEPJAOCTH IO METoJaM
bpunenns, Poksenna u Bukkepca.

— MuxkpotBepromep.

— EMKOCTH JUIs ’KHJIKAX OXJTaKAAIONINX CPE.

— Ileun Tepmuueckue (KamepHble, TPyOUaThie MEUH),
COJISTHBIC BaHHBI.

VY4eOHble ayAUTOPUH I IPOBE-
JICHUS IPAKTUYECKUX 3aHITHH,
IPYNIIOBBIX U MHAWBUIAYAJIBHBIX
KOHCYJIbTAIMH, TEKYILEro KOH-
TPOJISl U IPOMEKYTOUHOM aTTe-
CTalllH

Jlocka, MyJIbTUMEIUMHBIN ITPOEKTOP, IKPaH

ITomenienus a1 caMOCTOSATENb-
HOU paboThl 00yUAIOIIHUXCS

[Tepconanbubie KoMIbiOTephl ¢ makerom MS Office,
BBIXOJIOM B WHTEPHET M C JOCTYIIOM B 3JICKTPOHHYIO
MH(OPMaLMOHHYIO-00pa30BaTEeIbHYIO CPENy YHUBEPCHU-
TeTa

[Tomerienue 1 XpaHeHUS U
MPOPUITAKTHIECKOTO 00CITyKHBa-
HUS Y4eOHOro 000pyA0BaHUS

Crennaxxu amst XpaHeHHUs y4eOHO-HATJISIIHBIX TOCOOHI 1
y4eO0HO-METOIMUECKON TOKYMEHTAIUH.

JIeKIIMOHHBIH 31, 000PYIOBAHHBIA COBPEMEHHOM MPE3eHTAllMOHHOM TEXHUKOH (TPOeK-

TOP,
9KpaH, HOYTOYK).

KommnbroTepHble Ki1acchl, 000pYyAOBaHHBIE COBPEMEHHON TEXHUKOW M MeEOeNblo JUis
MIPOBEJCHUS MPaKTUUYEeCKUX 3aHATHI. KoMnbioTepsl 00beIMHEHB! B JIOKAIBHYIO CETh C BBIXO-
JI0M B VIHTEpHET U 3JIeKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTeIbHYIO CpEly YHUBEPCHUTETA.
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