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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2024 - 2025
yueOHOM Troly Ha 3acefqanuu kKadenpsl JIMTEHHBIX TPOLIECCOB M MATEPHATIOBEICHUS

[IpoTokosn oT 20 . Ne

3aB. kadenpoii H.A. ®eokTuctos

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanu3auu B 2025 - 2026
yueOHOM rojy Ha 3aceqanuu Kadeapsl JIMTEHHBIX IPOIECCOB M MATEPUATIOBEICHHSI

[IpoTokosm oT 20 . Ne

3aB. kadenpoit H.A. ®eokTncToB

Pabouas mporpamma nepecMoTpeHa, 00CykJieHa 1 0100peHa s peanm3aryu B 2026 - 2027
yueOHOM rojy Ha 3acenaHuu Kadeapsl JIMTEHHBIX IPOIECCOB M MAaTEPUATIOBEICHHSI

[IpoTokosm o 20 . Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa U o100peHa Juis peanm3ayu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu kKadeapsl JIMTEHHBIX IPOIECCOB M MATEPUATIOBEICHHSI

IIporokom oT 20 1. Ne

3aB. kadenpoit H.A. ®eokTucron




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

[IpuoOperenne  CTyAGHTAMH  TEOPETHYECKUX  3HAHMUH O  3aKOHOMEPHOCTSX,
ONPEEISAIOIMX CBOMCTBA MAaTEPHAIIOB, IPAKTUYECKUX HABBIKOB KOHTPOJISI U IPOTHO3UPOBAHUS
CBOMCTB M IIOBEJIECHUS MaTepHalloB B PA3JIMYHBIX YCIOBUSAX MX OOpaOOTKM M 3KCILTyaTallUH.
dopmupoBaHue TOTOBHOCTHU IPUMEHSTD dbyHaaMeHTanbHbIC MaTeMaTHYECKUE,
€CTECTBEHHOHAy4YHble U OOIIEMH)KEHEPHbIE 3HaHUS B NPO(EecCHOHAIbHOM JESTEIbHOCTH U
ydactusi B pa3paboTKe TEXHOJIOTMYECKHX IPOLIECCOB MPOM3BOACTBA U 0OpaOOTKH MOKPBITUH,
MaTepuaJoB U M3JEIUNA M3 HUX, CUCTEM YIPABICHUS TEXHOJIOIMUECKHMHU IPOLECCAMU;
3akperuieHue CrocoOHOCTH HCIONB30BATh B HCCIEAOBAHUSAX M pacyeTax 3HAHHUA O METOAAx
UCCIIEIOBAHUS, aHalIM3a, JUarHOCTHMKUM M MOJIEIMPOBAHUS CBOWCTB BEIIECTB (MaTepUaloB),
GU3NYeCKUX W XMUMHYECKHX Npolleccax, NPOTEKAIONMX B MaTepHallaX NpPHU UX IOIy4eHHH,
oOpaboTke, MoAaM(UKAIMK ¥ TPUMEHEHHs 3HAHUH 00 OCHOBHBIX THIIAX COBPEMEHHBIX
HEOPraHMYECKUX U OPraHMYEeCKUX MaTepHalioB, IPUHIIMIIAX BEIOOpA MaTepUaoB JUIs 3aJJaHHBIX
YCIIOBUM AKCIUTYaTalluy C Y4ETOM TpeOOBaHHM TEXHOJOTMYHOCTH, SKOHOMUYHOCTH, HAJIE)KHOCTH
U JIOJITOBEYHOCTH, HKOJIOTMUECKUX IOCIEACTBUI WX MNPUMEHEHMs] MpH MPOECKTUPOBAHUU
BBICOKOTEXHOJIOTUYHBIX ITPOIIECCOB.

2 MecTo TMCHMIIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMmsbl

Juctunnmuaa MeTaoBeiecHHE BXOIUT B 00S3aTENbHYIO 4YacTh YYEOHOTO IUIaHa
o0pa3oBaTebHOM IPOrpaMMBI.

Jnst  u3ydeHWs  OTUCHUIUIMHBI ~ HEoOXoauMbl  3HaHWsS  (YMEHHUsS,  BIAJCHUSN),
chopMupOBaHHBIC B pE3y/IbTaTe U3yUEHUS AUCITUTUTHH/ TPAKTHK:

dusuka

Xumus

BBenenue B oTpacib

3HaHus (yMEHHS, BIAJCHUS), TTOJYICHHBIC MPU MU3YUYEHUU NaHHOWU IUCUMUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YUCHUS TUCIUTUIAH/TIPAKTHK:

Teopernueckre 0CHOBBI (GOPMHUPOBAHUS KAUYECTBA U UCTIBITAHUS METAIOTIPOTyKITUN

VYrpaBieHue KaueCTBOM

duzndyeckne CBOMCTBA METAJIJIOB

OO06opynoBaHUe U TEXHOJIOTHYECKAS TOUHOCTH MPOU3BOICTBA METAILIO U3 ICTHI

MeTtopl ¥ CpeicTBa U3MEPEHHUI U KOHTPOJIS

[InanupoBaHue U opraHU3aIysl YKCIIEPUMEHTA

TexHomoTHsI MPOU3BOACTBA METAILIIOTIPOYKITHH

[ToaroroBka k ciaue u caava rocyapCTBEHHOTO dK3aMeHa

[ToaroToBKa K 3a1yTe U 3aIUTa BRITYCKHOM KBAIM(UKAIMOHHONW pabOThI

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJbTaTe 0CBOCHHUS

AUCHMILINHBI (MOAYJISA) U INIAHUPYeMbIe Pe3y/IbTaThl 00y4eHHus

B pesynprare ocBOEHMS QUCLUIUIMHBI (Moayis) «MetauioBeaeHuey o0ydarouuiics
JI0JKEH 001a1aTh CIEAYIOIUMU KOMIIETEHLUAMMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIITUN

OIIK-2 Criocoben popmymnupoBaTh 3a1a4u IpoheccCuoHaNbHOUM AeITeTbHOCTH Ha OCHOBE 3HAHHMA
IPOQHUIBHBIX pa3esioB MATEMAaTHYECKHX U €CTECTBEHHOHAYYHBIX TUCITUIINH

OIlK-2.1 BeinosnHser mocTtaHoBKY 3adad B (OpMalM30BaHHOM BHJE Ha OCHOBE
3HaHUN NMPO(UIBHBIX pa3JeIOB MAaTEMATUYECKUX U €CTECTBEHHOHAYYHBIX
JMCLUIUIMH B 00JIaCTH TPOheCcCHOHATBHON AeATeNbHOCTH

OIIK-2.2 BriOupaer maremaTuueckuii ammapar Uil pelieHus (opMalu30BaHHBIX
3aja4 B 00J1acTH NPOecCHOHATILHOM AeATeNbHOCTH




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM
qucie:
— KOHTaKTHas pabora — 52,8 akaj. 4acos:
—ayauTopHas — 51 akaj. 4acos;
— BHeayauTopHas — 1,8 akaj. 4acos;
— camocTosTenbHas padbota — 55,2 akas. 4acos;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

dopma aTTecTaluy - 3a4eT

AynuropHast 3 =
o, | KoHTaKTHas pabora E E dopma TeKyILEero
S B
= o T KOHTPOJIS
Paspen/ Tema 3 (B axaz. uacax) E R A . P Kon
g 3 S| caMOCTOSATENbHOW | yCIIeBaEMOCTH U
JIACIUTUTAHBI 5 - . | KoMIeTeHIn
O 2 & paboThI MPOMEKYTOTHON
nab. | mpakr. | 3 & aTTecTaLMH
Jlek. 5 e 1
3aH. | 3aH. [ &
1. Crpoenne u  cBoiicTBa
MaTepHaIoB
11 Baenenue.
Knaccudpukanus
uxan IIpopaboTka
MaTepHaoB. OcHoBHbIE
N TEOPETHYECKOro .
CBOIicTBa MaTepHuaoB. (1eKIHOHHOTO) YcerHblii
CBsi3b MEXIY CTPYKTYpOH U JKCIPECC-OTPOC. OIlK-2.1,
N 4 4 2 7,2 MaTepuara.
CBOWCTBAMH MaTepHaoB. HOArOTOBKA K KonrponbsHas OIlK-2.2
Mertonsl UCCIIEIOBAHUS . pabora
CTpYKTYDHI KOHTPOJIBbHON
: abote
ATOMHO-KpUCTAJUTMYECKOE p
CTPOEHUE METAJIJIOB.
Wroro no pazaeny 4 2 7,2
2. Kpucrammzanus pacriiaBoB
2.1 TepmoarHaMuUECKre
YCIOBHS ~ KPUCTAJUIM3ALHN. IIpopaboTka
MexaHu3M KpHCTaJUIN3aluU JIEKLITOHHOT'0
METaJLIOB. Mmarepuana; KonTponsHas
Camonpoun3BoibHas u MOAATOTOBKA K abora
OIIK-2.1
HECaMONPOU3BOIbHAS 4 4 2 4 71a00paTOPHBIM 3ammra OIK 2' 2’
KpHUCTaJLITH3ALHS. 3aHATHSM; 11a060paTOPHBIX '
MonuduiupoBanue. MOJITOTOBKA K pabor
HennpurHas KOHTPOJIbHOM
kpuctammzauus. CtpoeHue pabote
CIIUTKA
Wroro no pasaeny 4 2 4
3. MexaHuueckue CBOMCTBA U
nedopmariys MaTeprasoB
ITpopaboTka
JIEKIOHHOT'O
3.1 OcHOBHBIE MaTepuana,; KonrtponbHas
MEXaHHYECKHE CBOWCTBA U TIOATOTOBKA K pabota OIK-2.1
00opyaOBaHHe wis| 4 2 2 4 n1abopaToOpHBIM 3amura OITK 2' 2’
WCIIBITAHUSI ~ MEXaHHUYECKHX 3aHATHSIM; 11a00paTOPHBIX '
CBOWCTB. IMOATOTOBKA K pabor
KOHTPOJIbHOU
pabote




3.2 Yupyras u miacTudeckast

IMpopaboTka
nehopmMarus. Mexanu3m Pop
JIEKIIHOHHOT'O
nedhopmanmu.  V3smeHeHue
. Marepuana; KoHnTponpHas
CTPYKTYpHl W CBOWCTB
MO/ITOTOBKA K pabota
MTOJIUKPHUCTATUINIECKOr O OIIK-2.1,
9 1a60paTOPHBIM 3amura
MeTauia npu  aedopManum. OIIK-2.2
3aHATUAM; 11a00paTOPHBIX
H3MeHeHne CTPYKTYpHl U
N HOJIIOTOBKA K pabor
CBOCTB pu Harpese .
Je(hOopMHAPOBAHHOTO KOHTPOTILHOH
PMHD pabote
MeTajuia.
Hroro 1o pasneny 13
4., ®a3oBble W CTPYKTYpHBIC
MIPEBPAICHNUS B
JIBYXKOMIOHEHTHBIX
METaJUTMIECKUX CUCTEMaX
ITpopaboTka
JICKIIMOHHOT'O
4.1  JKenesoyriaepoaucrsie Marepuana;
YIIEPOL p ’ KonTponbHas
CILIaBbI. dopmupoBaHUe TO/ITOTOBKA K
c TYpBI cTanen ul 4 4 nabopaTopHbIM padora OIR-2.1,
TPYIIYP paTop 3amura OIIK-2.2
YYyTYHOB B  PaBHOBECHOM 3aHATUAM;
J1a00paTOPHBIX
COCTOSTHUH. MO/ITOTOBKA K
KOHTPOJIBHOM
pabote
HUroro no pazneny 4
5. MapkupoBka U TNpPHUMEHEHUE
JKEJIE30YIIICPOUCTHIX CIUIABOB
5.1 Knaccuduxarys,
MapKHUpOBKa U TPUMEHEHHE
KeJIe30YTIEePOTUCTHIX
yrep ITpopaboTka
CILJIaBOB
N JIEKLIHOHHOT'0
CBsi3b MEXIY CTPYKTYpOH U
N MaTepuana, Kontponbhas
CBOIICTBaMHU CEPbIX YYT'YHOB.
MOZArOTOBKA K pabora
Knaccudukanms, OIlK-2.1,
4 3 n1a00paTOPHBIM 3amura
MapKHpOBKa M TNPHUMEHEHHE OIlK-2.2
3aHATHUSM; n1abopaToOpHBIX
CepbIX YYryHOB. BrusiHue
. MOATOTOBKA K pabor
yriaepoaa M IpuMeced Ha .
o o KOHTPOJIBbHON
CBOIiCTBa cTajei.
pabote
Knaccudukanus,
MapKUpOBKa U NPUMEHEHUE
YIIEPOANCTHIX CTaJEH.
Wroro no pazaeny 3
6. Kiaccudukanus, MapKHUpoBKa,
CBOICTBa u TIpUMEHEHHE
JIETMPOBAHHBIX CTaJNen
ITpopaboTka
JIEKIIOHHOT'O
6.1 Konc LOHHBIE Marepuana;
TPYK p ? KonTponbhas
cTanu. MHCTpyMeHTanbHbIe TIO/ATOTOBKA K
pabora
cramu u crmiael. Cranmm u 11a00paTOPHBIM 1 OIlK-2.1,
4 12 3ammra
CILIaBBI c 0CcOo0BIMHU MPAaKTUICCKUM OIlK-2.2
11a060paTOPHBIX
bu3HYECKIMU u 3aHATHSIM; aGor
XAMHYECKUMH CBOMCTBaAMHU TIO/ATOTOBKA K p
KOHTPOJIbHOM
pabote
HWroro no pazneny 12

7. MapkupoBka, CBOHCTBA U
NPUMEHCHHE CIUIABOB [BETHBIX
METaJUIOB




ITpopaboTka

JIEKIIHOHHOT'O
Marepuana;

7.1 AmoMuHMA H  ero MOJIrOTOBKA K 3amura OIK-2.1
cruiiaBel. Mens W MenHbIe 6 1 12 71a60paTOPHBIM 11a00paTOPHBIX OHK-Z. 2’
crasbl. CIUIaBBI TUTAHA. 3aHATHAM; pabor. '

MO/ITOTOBKA K

KOHTPOJIBHOM

pabore.

Uroro no pazneny 6 1 12
Hroro 3a cemectp 34 17 55,2 32461
Wroro no aucuurivae 34 17 55,2 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu mnpoBeneHUM y4eOHBIX 3aHATUH MpenojaBaHUE JUCUUIUIMHBI «MaTepuaibl
oTpacinu» peanusyercs B (opMe KypcoB, COCTABICHHBIX C HCIIOJIB30BAHUEM pE3yIbTaTOB
HAy4YHBIX MCCJIEIOBaHM, NPOBOAMMBIX Ha Kadeape, a TakkKe B IIEHTPE KOJJICKTHBHOTO
nosib3oBanust MI'TY, B TOM ymciie ¢ y4eTOM pernoHaIbHBIX 0COOCHHOCTEH MpodeccnoHaIbHON
JEeSITEIbHOCTH BBIITYCKHUKOB U IoTpedHocTel padoroaarenein (MMK, MMK-METU3, beamar u
ap.)-

B mponecce mnpenogaBaHus JUCUMIUIMHBL «Matepuansl OTpaciw» HIPUMEHSIOTCS
TpaIUIMOHHAs, WHTEPAaKTUBHAs M HWH(GOPMAIIMOHHO-KOMMYHHKAIIMOHHAs 00pa3oBaTeIbHbIC
TexHosjoruu. IIpu MCHoap30BaHUM TPAJULMOHHBIX OOpPa30BATENbHBIX TEXHOJIOTUMN YydyeOHbIE
3aHATHUS BBHIMOJNHAIOTCS B (popMe HMHGOPMAIMOHHBIX JIEKIUA ¥ J1abOpaTopHBIX paboT. Jra
TEXHOJIOTUS ~ COYETaeTcsi C  HCHOJb30BaHUEM  MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJOTUH, KOTJJa JIEKIIUU IPOBOAATCA B popMe JIEKLINN-BU3yaIU3alHii, TpH
peaiiM3allii  KOTOPBIX  M3JI0KEHHE  COJEpXAaHMSI  CONpPOBOXKJIAETCS  Ipe3eHTalued ¢
JIEMOHCTpale yueOHbIX MaTepualioB, MPEICTAaBICHHBIX B PA3JIMYHbIX 3HAKOBBIX CHCTEMaX, B
TOM YHCJIE WJUTIOCTPATUBHBIX, IpaUuecKuX, ayAH0- U BUACOMATEPHAIIOB.

JlekuMOHHBIN MaTepuan 3aKperuiieTcs B XOJie JIabopaTOPHBIX pabOT, Ha KOTOPBIX
BBITNIOJIHAIOTCA TPYIIOBbIE WM WHIUBUIyaJlbHBbIE 3aJaHusl 1O mpoiineHHoil Teme. Ilpu
MpPOBEJIEHUH  J1a0OpaTOPHBIX pabOT HUCHOJIb3YeTCsl UHTEPAaKTUBHBIE 00pa3oBaTelbHbBIE
TEXHOJIOTUH, YTO MpPENIoaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJECUCTBHE BCEX YUaCTHUKOB U
JOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa30BaTENbHOTO pe3yJsibTaTa.
3aHATHS OPraHU3YIOTCS B BHJE J1aOOPATOPHOTO AKCHEPUMEHTA C MOCIEAYIOUIMM TPYIIOBHIM
aHAJIM30M MOJIyYEHHBIX pe3yibTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CUTYaIUil C
11epI0 GOPMHUPOBAHMS U Pa3BUTHS TPO(PECCHOHATHFHBIX HABBIKOB 00 YUarOIIIHXCS.

Peanun3anus KOMIETEHTHOCTHOIO MOAX0/a IIPEAyCMaTPUBAET UCII0JIb30BAaHUE B yUEOHOM
Ipolecce AaKTUBHBIX M HHTEPAaKTUBHBIX (OpM TPOBENEHMsI 3aHATUI B COYETaHUU C
BHEAYAUTOPHOM paboTOil ¢ 1enblo GOpMHUPOBAaHUS U Pa3BUTHUSA NPOPECCHOHATIBHBIX HABBIKOB
00yJaronuxcs.

CamocrostenbHas padoTa CTYyIEHTOB HalpaBi€HAa HAa CaMOCTOSTEIBHOE H3ydeHHE
yueOHON M Hay4YHOH JIMTEpaTypbl, a TaKKe CaMOCTOSTEIbHYI0 HMPOpabOTKy TeM B Ipolecce
IIOATOTOBKH K TEKYILIEMY U IPOMEKYTOYHOMY KOHTPOJISIM.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOIH PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBe/IeHNsI IPOMeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOqHYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe AU CIUTIHHBI (MOYJIsT)

a) OcHoBHas1 IUTEpaTYypa:

1. Apackun, A. M. MarepuanoBeaeHue U  TEXHOJOTHS  METAJUIMYECKUX,
HEMETAUIMYECKUX M KOMIIO3UI[MOHHBIX MaTepuaioB : yueOnuk / A.M. Anackun, A.H.
KpacnoBckuit. — Mocksa : ®OPYM : UHOPA-M, 2019. — 400 c. — (Bsicuiee obpa3zoBanue:
bakanaBpuar). - ISBN 978-5-16-104328-8. - Tekcr : onekrponnbii. - URL:
https://new.znanium.com/catalog/product/982105

2. MarepuanoBenenue : yued. nocoodue mis By3oB / JI. B. Tapacenko, C. A. TlaxomoBa,
M. B. Vuuukosa, C. A. I'epacumos ; noxa pen. JI. B. Tapacenko. - Mocksa : HUL[ Uudpa-M,
2012. - 475 c. - (Boicuiee o6paszosanue). - ISBN 978-5-16-004868-0. - TekcT : 31eKTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/257400

3. JaBeimoBa, M. C. MarepuanoBeneHue [DIeKTpOHHBIN pecypc]: yueOHOe mocooue /
HaseigoBa U. C., Makcuna E. JI. - 2-e uzn. — M.: U1 PUOP, HUL] UH®PA-M, 2016. —



https://new.znanium.com/catalog/product/982105%202
https://new.znanium.com/catalog/product/982105%202
https://new.znanium.com/catalog/product/257400

228 c.: 70x100 1/32. — Pexxum nocryna: http://znanium.com/bookread?2.php?book=536942

0) lonosHuTEILHAS TUTEPaTypa:

1. MarepuajnoBe/icHHe U TEXHOJOTUS MaTepuaioB . y4e0. mocobue / mox pem. A.U.
barpimeBa u A.A. CmoabkuHa. — MockBa . MHOPA-M, 2018. — 288 c¢. — (Bricmiee
obOpa3oBanue: bakanaspmar). - ISBN 978-5-16-102745-5. - Tekct : snekrponHsii. - URL:
https://new.znanium.com/catalog/product/946206 .

2. MarepuanoBeicHHe W TeXHOJIOTHS MarepwaioB B 2 4. Yacte 1. yueOHUK st
akajemudeckoro OakanaBpuara / I'. 1. derucos [u ap.] ; moxa penakuueti I'. T1. derncoa. — 8-¢
u3n., mepepad. u gon. — Mocksa: UsnmatenscerBo HOpaiit, 2019. — 386 c. — (bakanasp.
Axanemuyeckuit kypc). — ISBN 978-5-534-06770-5. — Tekcr: anekrponnsiit // DBC FOpaiit
[caitr]. — URL.: https://www.biblio-online.ru/bcode/434496

3. Ewmemommu, A.H. MeramoBeneane u TepMudeckas oOpabotka [Tekcr]:
CITIOBapb-CIPABOYHUK TEPMHUHOB Ha PYCCKOM W aHriuiickom si3bikax / A.H. Ememomun, H. B.
Komnmesa, E.B. [lerpouenko. — Marautoropck: MI'TVY, 2004. — 130 c. — 11 5k3. Ha 25 yen

B) MeroauyecKkue yKasaHus:

1. Mensenesa, C.B. MarepuanoBenenue: 1adopaToOpHbId MPAKTUKYM [DJIEKTPOHHBIH
pecypc]: yuebnoe mocodue / C.B. MenBenesa. — DaekTpoH. naH. — Mocksa: MUCHUC, 2016. —
103 ¢. — Pexwum moc-tyma: https://e.lanbook.com/book/117167

2. MarepuanoBefieHre. MeToIbl aHANIN3a CTPYKTYPHI U CBOWCTB METAJUIOB M CIUIABOB !
yuebnoe nocodue / T. A. Openkuna, E. C. Jlonatuna, I'. A. Mepkynosa, T. H. Jlpo3nosa, A. C.
Hamonbko; mox pen. T. A. Openkunoit. - Kpacnosipck: Cub. denep. yu-t, 2018. - 214 c. - ISBN
978-5-7638-3936-4. - URL.: https://new.znanium.com/catalog/product/1032141

3. Marepuanosenenue. [Ipaktukym. Ememommna A.H., MonoukoBa O.C., IlerpouyeHko
E.B. Marautoropck. Uza. llearp ®T'BOY MI'TY um. I'.1. Hocora. 2019. 64 c.

r) [Iporpammuoe odecnnieuenne u MHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue [10 Ne norosopa CpoOK IeHCTBUS JTULEH3UU
MS Office 2007 | 135 1 17.09.2007 SeccpouHo
Professional

7Zip cB000THO pacnpoctpansemoe [10 0eCcCPOYHO
Adobe Flash

Professional CS5 |[K-113-110t111.04.2011 OeccpouHo
Academic Edition

IIporpammoe

obecrnieueHue s

anamsa K-76-14 o1 17.11.2014 Gecepouro
MHUKPOCTPYKTYPHI

MMOBEPXHOCTHU

TBEDABIX TEI

Adobe Reader cB00OIHO pacnipocTpansemoe [10 06eccpoyHO
FAR Manager cB00OIHO pacnipocTpansemoe [10 06eccpoyHO



http://znanium.com/bookread2.php?book=536942
https://new.znanium.com/catalog/product/946206%20.%202
https://new.znanium.com/catalog/product/946206%20.%202
https://www.biblio-online.ru/bcode/434496
https://e.lanbook.com/book/117167
https://new.znanium.com/catalog/product/1032141

HpO(l)eCCI/IOHaJILHLIe 0a3bl JAaHHbIX U I/IH(l)OPMaIII/IOHHBIe CIIPpaBOYHbIEC CUCTEMBI

Hassanue xypca

CcpUika

DNEeKTPOHHBIE  pecypchl  OUOIMOTEKH
MI'TVY um. .. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

Nudopmanmonnas cucrema - EnmnHoe
OKHO _JIOCTyNa K HH(OPMAIMOHHBIM

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

ITouckoBas cuctema Axamemusi Google
(Google Scholar)

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

HamumonansHas
MH()OPMAMOHHO-aHATUTUICCKAS
cucremMa — POCCHMCKUNM MHICKC HAYIHOTO

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

9 MarepuajibHO-TEXHHYECKOE o0ecreyeHne TUCIUILTHHBI (MOTYJIs1)

MaTepI/IaJ'II)HO-TCXHI/ILIeCKOG oOecrieucHue JUCIHUITIINHBI BKJIFOYACT:



https://magtu.informsystema.ru/Marc.html?locale=ru
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

0 MarepuanbHO-TeXHUYECKOE 00ecTieueHIE TUCIUILTNHBI BKJIIOYACT:

* YyeOHas ayTuTOpHs /1Sl IPOBEACHUS 3aHATHUI JIGKIIMOHHOTO THIIA OCHAIIICHA:

0 - TEXHHYECKUMHU CPEICTBAMH OOYUYECHHs, CIYKAIIUMHU JJIsl MPEICTaBICHUS y4eOHOM
uHbopManuu OONBIIONW AyAUTOPUU: MYIBTUMEIUWHBIMU CpPEACTBA XpaHEHUS, IMepenadd Hu
npeacTaBiIeHus yaeOHOU nH(OpMAIIH;

0 - CIIeIUATTM3UPOBAHHON MEOEIIBIO.

* Y4yeOHbIe ayIMTOPUH JJIsl TPOBEACHNUS Ta00paTOPHBIX 3aHATHI:

0 - «Jlabopatopuss Mmeramiorpadum» OCHaIIeHa JTabOPATOPHBIM OO0OPYIOBAHUEM:
MeTajutorpaguueckue  Mukpockonsl  Heodor, METAM  32M,  uHBepTHpOBaHHBII
Mmetaityprudeckuid mukpockorn Meiji Techno IM7200; xoMIbIOTEpHBIE CHCTEMBI aHAJIM3a
uzobpaxenuit SIAMS-600 wu Thixomet; nuauMs npoGomoarotoBku dupmer  Buehler
(Bxmrovaromiass aOpasuBHBIA oTpe3Hol cranok DELTA ABRA SIMET, aBromatudeckwii
3anpeccoBouHbIi craHok Simplimet 1000, numdoBanpHo-noaupoBanbHyto Mamuny PHOENIX
4000, nuHEeHHbIH penn3noHHbBIN oTpe3Hoii ctanok IZOMET 4000).

0 - «PentrenoBckas mabopaTopus» OCHalIeHa JIabOpaTOPHBIM O0OPYIOBAHUEM:
pertrenoBckue ycranoBku "JIPOH-2", "IPOH-3M".
0 - «JlabopaTopusi SIEKTPOHHOW MHKPOCKOIMM» OCHAIIEeHa JabopaTOPHBIM

oOopynoBaHueM: 3JeKTpoHHble Mukpockonsl YMBI120KA, pacTpoBblii  37I€KTpPOHHBIM
mukpockon JEOL JSM 6490-LV.

0 - «Jlaboparopuss MEXaHWYECKHX WCIBITAaHWID» OCHAIICHa J1a0OpPaTOPHBIM
00OpyJIOBaHWEM: MAalIMHBI YHHUBEPCAJIbHBIC WCIBITATENbHBIE HA PpACTSHKEHHE, CKaTHe,
ckpyuuBanue. IlpuGopel [t u3MepeHuss TBepAocTd mo MeronaM bpunemns u Poxsenna.
MuxkpoTBepomep.

0 - CIIeMATM3UPOBAHHON MEOETBIO.

* YuebHas ayIuTOpHUs AJIs IPOBEACHUS MPAKTUYECKUX 3aHATUI OCHAIlleHA!

0 - TEXHUYECKUMH CpeICTBaMU OOy4YeHUsl, CIy)KallUMH JIJs MpeAcTaBleHus: yueOHOM
uHpopMauuy OOJIBIION ayTUTOPUU: MYIbTUMEAMMHBIMU CpPEICTBA XpaHEHWs, Mepeaayd u
MpeACTaBICHUS YaeOHOM HHPOPMAITUH;

0 - CIIeMATTM3UPOBAHHON MEOETBIO.

* YueOHast ayIMTOPHS JIJIs1 BBITIOJTHEHUS KYPCOBBIX IMTPOEKTOB (paboT) OCHAIIEHa:

0 - KOMIbIOTepHOW TexHukoi ¢ makerom MS Office, ¢ momkiaroueHnem K cetn
«lHTEepHET» M C JOCTYNOM B JJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIbHYIO CpPEay
YHUBEPCUTETA;

0 - CHelHalIM3UPOBAHHON MEOEIIbIO.

* YueOHasi ayAUTOpHs Ui TPYNIOBBIX U WUHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYILEro
KOHTPOJIS U IPOMEXYTOUYHOM aTTeCTAIlMK OCHAIIEHA:

0 - KOMIIbIOTepHO# TexHuKoW ¢ maketom MS Office, ¢ moaxmovyeHneM K ceTH
«lHTEepHET» W C JOCTYNOM B JJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHHUBEPCUTETA;

0 - CHIeIHaTM3UPOBAHHON MEOEIBIO.

* [lomerenue /Ui caMOCTOSITENEHOM PabOTHI OCHAIIEHO:

0 - KOMIIbIOTepHO# TexHukoW ¢ maketom MS Office, ¢ moaxmouyeHueM K ceTH
«lHTEepHET» W C JOCTYIOM B JJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO CpPEIy
YHHUBEPCUTETA;

0 - CHIeIaTM3UPOBAHHON MEOEIBIO.

* Tlomemenue A XpaHeHUS H NPODUIAKTHYECKOTO OOCIYyKHBaHHS Yy4eOHOTO
000pynOBaHUs OCHAIICHO:

0 - CHEIUAIM3MPOBAHHONW MeOeNplo: CTeTakaMHu JUIsl  XpaHeHUs y4eOHOro
o0opynoBaHus;

0 -MHCTPYMEHTaMHU JJIsl peMOHTa yueOHOT0 000pyI0BaHUS;

0 - mkadamMu i XpaHeHHsI y4eOHO-METOIMIECKON TOKYMEHTAIlUN



IIpuioxenue 1

6 YueOHO-MeTOAMYECKOE OOecTIedeHHe CaMOCTOAATEILHOH PadoThl 00y4Yaromuxcst

IIo mucrummne «MaTepualoBeIeHHe» NPEeLyCMOTPEHa ayAUTOPHAas W BHEAyJUTOPHAs
CaMOCTOsITeNIbHAs paboTa 00y4arOMIUXCS.

6.1 AyauTopHasi caMOCTOATeIbHasi padoTa CTYACHTOB NPEAINOJIAraeT BHIMOJHEHHUE
KOHTPOJIbHBIX padoT.

Hepeqeﬂb BOIIPOCOB JisI MOATOTOBKH K KOHTPOJBHBIM ayJIAMTOPHBLIM paﬁoTaM mo
TeMaM JUCHUIIJIHUHBI

Tema 1. CTpoeHue u cBoiicTBa MaTepuaioB. MeToabl HCCJIeI0BAHUS

1. Yto mu3zyuaer maTepuanoBeaeHue?

2. [lpuBenuTe MpUMepHI BIUSHUS CTPYKTYPHI HA CBOMCTBA MaTepHara.

3. HazoBwuTe BU/IBI CBOIICTB MaTEpPHAIIOB.

4. Kakwue cBoiicTBa Ha3bIBatoT (puznueckumu? [IpuBeanre npuMepsl CBONCTB.

5. Kakue cBoiicTBa Ha3bpIBalOT MeXxaHW4YeCKUMH? Ha30BHTE OCHOBHBIE MEXaHWYECKHE
CBOWCTBA.

6. Kakue cBolicTBa Ha3pIBAIOT XUMHYECKUMHU? UTO Takoe XMMHYECKash aKTHBHOCTh U
XUMHUYECKasA CTOMKOCTh?

7. Kakue cBoiicTBa Ha3bIBAIOT TexHONOTHUYeCKUMU? [lepedncnuTe n3BECTHRIE BaM.

8. Urto xapaKTepu3yIoT JInTelHbIe cBolicTBA? Ha30BUTE OCHOBHBIE U3 HUX.

9. Kakue xapakTepu3yloT MOHATHS: 00padaThIBAeMOCTh JaBlieHHEM, 00pabaThIBAEMOCTh
pe3aHueM, CBapuBaeMOCTh?

10. HazoBuTe OCHOBHBIE TpyNIBl MaTepuajoB M JalTe UM  KpPaTKYyIO
XapaKTEePUCTUKY

11. Ha xakue kiacchl U 1o KakuM IpU3HAKaM JEJST METalIbl?

12. Kaxkune MeTamibl Ha3pIBatOT YEPHBIC METAJIBI?

13. Kakue metamisl OTHOCAT K 1BeTHBIM? Ha30BuUTE OCHOBHBIE I'PYIMIbI LIBETHBIX
METaJJIOB.

14. B uem npeumyiecTBa 4epHBIX METAJIOB?

15. KaxoBbI 1OCTOMHCTBA LIBETHBIX METAIIIIOB?

16. KakoBbI J0CTOMHCTBAa HEMETAIUIMYECKUX MaTepuasioB? I ie UX MPUMEHSIOT?

17. Kakue marepuaibl Ha3bpiBatoT miactMaccaMu? Kak onu noapasaenstorcs?

18. Uto Takoe KOMIO3UTHbIE MaTepraibl? KakoBbl MX npeumyiecTBa’?

19. Jiis yero HEOOXOAMMO UCCIEAOBATh CTPYKTYpPY MaTepraioB?

20. Kak nmoapasaensercst cTpykTypa B 3aBUCUMOCTH OT pa3Mepa €€ 3JIeMEHTOB?

21. Yrto Ha3bIBalOT TOHKOU cTpykTypoii? Kak oHa uzyudaercs?

22. Yro HazpiBalOT MHKpOCTpykTypor? Kak ona wusywaercsa? Jlaiite
XapaKTePUCTUKY MUKPOCKOTIMYECKOMY METO/1y MCCIIEI0BAHUS METAILJIOB.

23. Yro HazpBaroT MakpocTpykrypoi? Kak ona usywaercsa? Oxapakrepusyite

MaKpOCKOIMMYECKHE METO/Ibl aHAJIM3a METAJIJIOB.
24. JlaliTe XapaKTEpUCTUKY 3JEKTPOHHO-MHKPOCKOIIMYECKUM METOJIaM HCCIIEI0BAHUS
METaJlJIOB.
25. JlaliTe XxapakTepUCTUKY AU(PAKIIMOHHBIM METO/IaM MCCIIeI0BaHUs METAJIOB.
Tema 2. Kpucrasumsanus pacniaBsos

1. OObsAcHUTE NPUHLUMIIUAIBHOE OTIUYME KPHUBBIX OXJIAXJEHUS NpU 3aTBEpICBaHUU
KPUCTANTHYECKUX U aMOP(HBIX MaTepHAaJIOB.

2. KaxoB ¢usnueckuii cMpica TemnepaTypsl To?

3. ITlowemy Juis Hayana KpUCTAUIU3ALMM HEOOXOJUMO NEPEOXJIXJICHHE KHUIKOTO



MeTajljla HIKE TEMIIEPaTypbl paBHOBECHS?

4. Kaxoil mporecc Ha3blBalOT IepeoxyaxacHueM? UTo Ha3bplBalOT CTENEHBIO
NepeoxJIaXACHNA?

5. KakoB MexaHU3M KpUCTAJUIM3ALUU?

6. Kak npoucxoIuT pocT KpUcTayuioB?

7. Yewm 3aBepliaercs MpoLEecc KpUCTAUIU3auU?

8. Kak Bnuser CKOpPOCTh OXJQXKICHHs TpU KPUCTAUIM3AMM HAa  CTENCHb
IepeoxJIaxaeHus?

9. Kakumu ¢akropamu ompenensiercs BO3MOXKHAsI CTETIEHb MEPEOXITAXKACHUS KHUIKOTO
MeTajljla HIKE TeMIEpaTyphl KpUCTaIM3auun?

10. Kak MOHO TOJTYyIUTHh aMOP(HBIA METAILI?

11. YTto MOKET NOCIYKUTh 3apO/IBILIEM IIPH HECAMOIPOU3BOIbHON KPUCTAIIU3ALIH?

12. [louemy mipu O4YEHb MaJOd W OYECHb OOJIBIION CTEMEHH IEePEOXIIAXKICHHS
KpUCTAJIIIN3a1Usl IO1aBIseTCs?

13. Yro HazeBaroT obOmactamu OmkHero mopsaka? Kakyioo poib OHHM WrparoT Ipu
KpUCTAJIIIU3aluu?

14. Kak npoucxoaut roMoreHHoe 3apoxzaeHue? YTo MOXKET CIyKUTh 3apoblLIeM IpH
CaMOIPOU3BOJIBHOM KpHUCTaIn3aun?

15. Kaxkoii 3apo/biin Ha3bIBalOT KpuTnyeckuM? Kak MeHsieTcst ero pa3Mep ¢ yBelIMYeHHEM
CTETIEHU NEePEOXITAXKICHUS?

16. HazoBuTe mapaMeTpbl KpUCTAIUIA3AIUH.

17. Kak BnuseT cTeneHb MEPEOXJIaXACHUS Ha YUCIO IEHTPOB KPUCTAIM3AaLUU U
JUHENHYIO CKOPOCTh POCTA 3apOAbIIIEH.

18. Uem xapakTepm3yeTcsi TeTeporeHHoe 3apokjeHue? [louemMy OHO 3HEPTreTHYECKH
OoJiee BBITOJTHO, YeM TOMOT€HHOE?

19. Kakyro poiib UTparoT IPUMECH MpY KPUCTATITU3AIN ?

20. Yto Ha3pIBatoT MOAU(DHUITMPOBAHUEM TIPH KPUCTALTUZAIINH ?

21. Kakue Mepsl MOKHO MPEJIOKUTD JJI TOTO, YTOOBI 00ECTICUNUTDh MOJIyYEHUE METKOTO
3epHa MpU KPpUCTALIA3ANUN?

22. Kakoii KpucTall Ha3bIBalOT AeHApUTHBIM? [louemy mpu 3aTBepACBaHWM MeTajuia
KpHUCTaJJIbl PacTyT B BUAE ACHIPUTOB?

23. Kakue KpucTajulndeckue 30Hbl MOT'YT (POPMUPOBATHCS B CIIUTKE?

24. IloueMy Ha IOBEPXHOCTH CIMTKA 00Opa3yeTcs 30Ha MEIKUX PABHOOCHBIX KPUCTAIIOB?

25. UTo Ha3bIBAIOT CTOJIOYATHIMH KPUCTAILIIAMU ?

26. 3aueM IPOBOJAT ONEPALMIO MOACTYKUBAHUS IPU IOJYYEHUHU OTIUBOK?

27. Ilouemy wmatepuanm (Gopmbl  (M3JIOKHHUIBI) BIWAECT Ha BEIWYUHY 3€pHA
3aKpUCTAJUIN30BABIIErocs MeTaa?

28. Yto Ha3pBalOT ycaakoi? UTo Ha3pIBalOT ycaJouyHOW pakoBuHOU? [louemy oHa
obpa3yercs?

Tema 3. Mexannueckue cBOCTBA

1. Yrto Ha3bIBalOT NMPOYHOCTHIO? Kak onpenesstoTcsi MPOYHOCTHBIE XapaKTEPUCTUKU
Marepuana?

2. JlaiiTe onpeneneHre OCHOBHBIM ITPOYHOCTHBIM XapaKTEPUCTUKAM.

3. Uto Ha3piBalOT IIacTMUHOCTRIO?  Kak  ompenensitorcs — miacTU4ecKue
XapaKTEepUCTUKU MaTepuana?

4. JlaiiTe onpeneneHrie OCHOBHBIM IIJIACTHYECKUM XapaKTEPUCTHUKaM.

5. Kaxkue cBoiicTBa XapakTepu3yeT TBEpAOCTH?

6. HazoBute MeTobl onpeneneHus TBEPAOCTH.

7. Uem oTIIMYAIOTCA XPYIKOE U BSI3KOE pa3pyllIeHUs?

8. HazoBute u oxapakrepusyite BUAbl U3JIOMOB.

9. Uto Takoe AuHamMuyeckue HcnblTaHuA? Kakue XapaKTepuCTUKU OMpPEAestoTCs



IIPU TMHAMUYECKUX UCIIBITAHUAX?
10. 3aueM IpPOBOJAAT yCTAIOCTHBIE UCIIBITAHUA?

Tema 4. @azoBble W CTPYKTYpHble IpeBpPallleHHsi B JBYXKOMIIOHEHTHBIX
MeTAJUINYEeCKUX CHCTeMAax

1. TaiiTe XxapakTepuCTUKy KOMIIOHEHTOB cucTembl Fe-C.

2.]laliTe XapakTepuCTUKY deppuTa.

3./laliTe XapaKTepUCTUKY ayCTCHUTA.

4.Yto Takoe rpadut?

5.YTo Takoe ueMeHTUT?

6.1Touemy Gemnblii YYTYH HE HCIIOIB3YIOT KaK KOHCTPYKIIHOHHBIA MaTepran?

7.0numure oOpa3oBaHue ayCTEHUTO-TPapUTOBOM KOJIOHUH B CEPBIX Uyr'yHaX.

8.Kakme crmmaBel UMEIOT CTPYKTypy, cocrosiuryto u3 ¢eppura u nepnura? Kakue
Pa3HOBUIHOCTHU TAKUX CTPYKTYp BbI 3HaeTe?

9.Kakwue crutaBbl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepiauTa? Pa3HOBUIHOCTH TIEpIHTA.

10. B kakux cruiaBax B CTpyKType HaOI0JaeTCsl BTOPUYHBIN [IEMEHTUT?

11. Kakue craBel IMEIOT CTPYKTYpY, COCTOSIIYIO U3 pepputa u nemenrura? Kakue
Pa3HOBUIHOCTHU TAKUX CTPYKTYpP BbI 3HaeTe?

12. Kakue cTpyKTypbl Ha3bIBalOT BUIMAHIITETTOBHIMU?

13. Kakue cmmaBel WMEIOT CTPYKTypy, cocTosimyto w3 ¢depputa u rpadura?
Pa3zHOBUIHOCTH TaKUX CTPYKTYp?

14. VYkaxuTe CTpyKTYpHBIN IPU3HAK CTalM, O€JI0ro YyryHa, Ceporo 4yryHa.

Tema 5. Knaccudukanusi, MapKupoBKa W TPUMEHEHHE KeJe30yIJIepoaucThIX
CILIABOB.

1.Tlo xakuM MpU3HAKAM KJIACCU(PHUITUPYIOT CEPhIC UYTyHHI.

2.MapkupoBKa 1 IPUMEHEHHUE CEPOTO (JINTEHHOTO) YyTyHa.

3.MapkupoBKa U IpUMEHEHHE BHICOKOIIPOYHOTO UyryHa.

4. MapkupoBKa U IPUMEHEHHE KOBKOTO YYT'yHa.

5.Kakoit uyryH Ha3piBaroT aHTU(GPUKIIMOHHBIM? KakoBbI ero cBoicTBa?

6.Kakoit uyryn wHaspiBatoT oTOeneHHbIM? KakoBbl yciioBHS (OPMHUpPOBAHUS €O
CTPYKTYpbI?

7.BausiHue yriaepoja U MOCTOSIHHBIX pUMecel Ha CBOMCTBA CTaJIu.

8.11o xakuM npu3HAKaM Ki1accuGUUUpyoT cTanu?

9.MapkupoBKa U IPUMEHEHHUE YTIIIEPOTUCTON CTaIM OOBIKHOBEHHOTO Ka4eCTBa.

10. MapkupoBka U TNpPUMEHEHHE Ka4yeCTBEHHOW KOHCTPYKIIMOHHOM YIJIepOaAUCTOM
CTaJIu.

11. MapkupoBKa 1 IPUMEHEHUE HHCTPYMEHTAIbHOU YTIEpOIUCTON CTaIH.

12. MapkupoBKa 1 IpUMEHEHHE CTaJIU AJ1s1 (PaCOHHOTO JIUTHSL.

13. MapkupoBKa 1 IpUMEHEHHE aBTOMATHOM CTalu.

14. Pacmmmdpyiite u gaiite xapakTepucTUKy ciuiaBy cienyromux mapok: Ct Oxm, Cr

3cm, Ct Snc, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, V12, CY 10, CH25, CH 30, BY 40, BY 60, K4
35-12, KY 60-3.

Tema 6. Knaccupukanusi, MApKHPOBKA, CBOMCTBA W NPHMEHEHHE JETHPOBAHHBIX
craJjiei

1. I[aTL ONPpCACIICHUC ITIOHATUAM JICTUPOBAHHAA CTAJIb, J'Iel"I/IPYIOH_[I/Iﬁ OJICMCHT.

2. KJ'IaCCI/I(bI/IKaL[I/IH JICTUPOBAHHBIX cTrajeu 1mo XUMHUYCCKOMY COCTaBy, IO HA3HAYCHUIO,
10 Ka4C€CTBY.

3. KakB MapKHUPOBKEC JICTUPOBAHHBIX cranei YKa3bIBACTCA: COACPIKAHUC YIIJICpOJa, BUI



JETUPYIOMIETO 3JIEMEHTa M €ro CoJep’KaHue, KadyecTBO. YMETh pacmudpoBaTh MapKy CTald,
yKa3aB: COJEpXaHUE yIJIepoaa; BMJ JIETUPYIOLIET0 JJIEMEHTA M €ro  COJEp’KaHue;
KJIAaCCU(UKAIUIO TT0 KAa4eCTBY; Ha3HAUYCHHUE, 00JIaCTh IPUMEHEHUS, IPUMEPHBIC CBOMCTBA.
4. B ueM 0COOCHHOCTH MHKPOJIETUPOBAHUS CTAJIH.
[IpuHUHUIIBI TETUPOBAHUS KOHCTPYKIIMOHHBIX CTaJICH.
OcCHOBHBIE TPYIIBl KOHCTPYKIIMOHHBIX CTaJICH.
Cranu 1 cIiaBbl ISl PEKYIINX HHCTPYMEHTOB.
bricTpopexymue cranu.
. IIramnoBeIe cTamnu.
10. BankoBble cTajim.
11. Cranu st MEpUTEIIBLHOTO HHCTPYMEHTA.

©oo~N O

Tema 7, 8. MapkupoBka, CBOiiCTBA M NPUMEHEHHE CIIABOB LBETHBIX METAJLIOB.
HemeTrasimueckue MaTepuaJibl

1. OcHoBHBIE CIIJIaBBI HA OCHOBE Me/I (OPOH3BI U JIATYHH ), UX MAPKHUPOBKA U IPUMEHEHHE.

2.OcHOBHBIE CIUIaBBl HAa OCHOBE aMiOMHHHUS (AedopMupyemble, TEpPMHUYECKH
HEYIPOUYHSEMbIE U YIIPOUHSEMBbIE), UX MAPKUPOBKA U IPUMEHEHHE.

3. CBoiicTBa M MpUMEHEHHE CIUTABOB Ha OCHOBE THUTAHA.

4. Kakue crutaBel Ha3biBalOT 0ab0mTamu? KakoBwl mpuHIMNBI X co3aanus. [IpuBeaute
MpUMepbI TAKUX CILIABOB.

5. Kakne Marepuansl Ha3bIBalOT MOPOIIKOBBIE MaTepraiibl? Kak ux mosydaror?

6. Kitaccudukanms, cBoiicTBa 1 MPUMEHEHHE KOMITO3UITHOHHBIX MAaTePHAIIOB.

7.Knaccuduxamus, cBoicTBA U NPUMEHEHHUE OCHOBHBIX TPYNI HEMETAJUIMYECKUX
MaTepuasios.

6.2 BHeayauTopHasi caMoCTOsITeJIbHAsi padoTra oOydJaroImMXCcs OCYIIECTBIISIETCS] B BUJIC

W3YYEHHUS JHUTEpaTypbl IO COOTBETCTBYIOLIEMY pasJiely ¢ mpopaboTKoil Marepuana 1Mo TemMam
JTUCLUILTAHBI



[Tpunoxxenue 2

7 OIIeHO‘leIe cpeacrea AJisi NIPpOBEACHUA l'[pOMe)KyTO‘IHOﬁ arrecranmmu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBEIeHHA

l'lpOMC)KyTO‘lHOﬁ arrecranmun.

CrpyKkTypHBIi
JIEMEHT
KOMITIETEHIINH

[Inanupyemsle
pe3yJIbTaThl

00y4eHus

OneHouHbIE CpesicTBA

OIIK-2 Crioco6en hopmMynupoB

aTh 3a/1a4M POPECCUOH

AIIbHOU JEATEIHLHOCTH Ha OCHOBE 3HAHUN

HpO(i)I/IJH)HI)IX pas3acioB MaTCMAaTUYCCKUX U €CCTCCTBCHHOHAYYHbBIX JUCHUITJINH

OIlK-2.1

Brinmonnser
IIOCTAaHOBKY 3a/a4 B
dbopmMan30BaHHOM
BUJE Ha  OCHOBE
3HaHUM MPOPUIBHBIX
paszuenos
MaTeMaTUYeCKuX |
€CTECTBEHHOHAYYHBIX
JTUCITUTIITAH B
obnactu
npohecCuoHATBHOU
NeSITEIbHOCTH

Teopernueckure BONpPOCHI:

1. Crpykrypa 51 CBONCTBA
MaTepHaoB. AmopdHoe u
KPUCTAJUITMUECKOE COCTOSIHUE
MaTepuaa.

2. Metoabl H3y4eHHS CTPYKTYPHI
MaTepUasoB.

3. Kpucraninueckas penieTka.
OCHOBHBIE THITBI PEIIETOK METAJUIOB.

4. [Tonmumopdusm. Tlonumopdusie
TIpeBpAIEHHSI.

5. Hedextsr KPHUCTAJNIMYECKOTO
CTPOEHHUSI.

6. AHuzoTponus.

7. DHepreTuYecKre YCIIOBHS

KpUCTaJUIM3auu. BrusHue ckopoctu
OXJIKJCHUS Ha KPUCTAUIU3ALIUIO.

8. Mexanuzm KPUCTAJTU3AIU Y.
[TapameTpsl KpUCTAIITU3ALIUH.

9. ['omorenHoe
(caMOompOU3BOIBLHOE) oOpaszoBaHHe
LEHTPOB KPUCTAJUTU3AIIH.
Kputnueckuii 3apopiii.

10. T'ereporennoe

(HEecamMonpou3BOJIbHOE) OOpa3oBaHME
IICHTPOB KPHUCTAJLTH3AIIHH.
Mo audunmpoBanue.

11.  [lenapuTHas KpUCTaJLIA3AIMU.
12. Kpucramnudyeckue 30HBI CIIUTKA.
Ycanka.

13. Buape! qukBanuu.

14. Buasl aedopmanuu. MexaHU3M
IIaCTUYECKOU edopMariuu.

15. Hakien mnpu  miuacTU4YecKon
nepopmanuu. Ponmp  aucnmokanuii B

YIIPOYHEHUHU.
16. Mexanuyeckue CBOMCTBA
METAJIIOB. KoncrpykTuBHas
MPOYHOCTb.

17. MexaHnuecKkue XapaKTepUCTHKH,
ompesiensieMble NpPU UCHBITAHUM Ha
pacTsKeHue.




OIIK-2.2 Bribupaer
MaTeMaTUYECKUI
anmapar TUTS
pelIeHus
(dbopMaT30BaHHBIX
3a7a4 = B obnactu
npodeccrnoHaIbHO I
JESITEIIbHOCTH

Pemuth 3a1a4y nu3
npogeccuoHaIbHON 00JIacTH:
1.  OOBbsICHHTS, KaKylo LeJb

NPECIeyIOT MPH BBEJICHUU B PACILIaB
moudukatopo? IlpuBectn nmpumeps
NeUCTBUS MOIU(PHKATOPOB.

2. B kakoil  oTIMBKE  3€pHO
3aKpUCTAIUIN30BABIIETOCS MeTasia
OyneT OoJIbIle: IPH PA3IUBKE SKHIKOTO
MeTajula B TecuaHylo ¢opMy WiIH B
Metasmueckyro?  KakoBo — Oyzer
pasnuuue B cBOMcTBax?

3. OOBSACHUTH, K YEMY MOXKET
NPUBECTH TIEPETPeB pacIulaBa Ipen
pa3nuBKOH ero B (GopMbl (M3I0KHUIIBI)?
3auem MIPOBOJIAT oTIepaIuio
NOJCTY)KMBAaHUS  TIPU  TOJy4CHUHU
oTinBok? Kak ee ocyiiecTBUTh

4. Kakoii nepopmaruieit MOXKHO
HeoOpaTuMo W3MEHUTh bopmy,
pasMepsl U CBOMCTBa Marepuasa’?

5. OOBSACHUTD, 4TO
OPOUCXOMUT  Tpu  (HOPMHUPOBAHUHU
TEKCTYpPHI B nepopMrpoBaHHOM
marepuasnie? Kak »3T0 BIMger Ha
CBOMCTBa MeTa/LIa?

6. 3auem TpedyeTcst
BOCCTaHABJIMBATh TUTACTHYHOCTh
X0JI0JHOAC(HOPMUPOBAHHOTO JmcTa
(kaTmOpoBaHHON 3arOTOBKH,

BOJIOYCHOM MIPOBOJIOKH)? Kaxoit
00paboTKO# 3TO MOYKHO CJIENaTh?

7. B kakoii cramm Oynmer BHIIIE
TBEPJOCTh MPH 3aKaJIKe: B CTAIU 45 win
30XIC?

8. VY kakoi cramu Oymer OojbIe
MIPOKATMBAEMOCTh — YIIIEPOAUCTON HUITH
JerupoBaHHon? 3adyeM HEOOXO0IUMO
3HATh POKAIIMBAEMOCTh CTAJINA?

9. Kak oTuuuTh BSI3KOE pa3pylleHue
OT XpYIKOro?

10. Kak mpoBecTH MHKPOCKOIIHMYECKOE
HCCIIEN0BaHUE METAINYECKOIO
Marepuana? UTo MOXHO BBISIBUTH C
MTOMOIIBIO TAKOT'O UCCIACAOBAHMS?

0) Ilopsaxoxk mnpoBegeHMs TMPOMEKYTOYHOH AaTTECTANMH, IOKA3aTeJM W KPHTEPHH

OLICHUBAHUA:

HpOMe)KyTO'-lHaﬂ aTrecranusa nmo JMCHMIIJIMHE «MaTepna.nbl oTpacjin» IpoBOJUTCA B
BHUAC 3a4yeTa. 3auer MMPOCTABJISICTCA TIOCJIC OLICHKHU 3HAaHUM 06yqarom14xc;{ o pesyjibTaraM

3allUThl  BBITIOJIHCHHBIX J'Ia60paTOpHBIX pa60T n

KOHTPOJIbHBIX pa60T, BKJIIOYArOIIMNX




TEOPETUYECKHIE BOMPOCHI U MPAKTHUECKUE 3aJaHUS, BHISBIISIONINE CTENCHh CHOPMHUPOBAHHOCTU
YMEHHU U BIAJCHUN

Iloxa3aTenu M KpUTepPUH OLICHUBAHUS 3a4eTa:

JIns mony4yeHus: ONEeHKU

— «3a4YTeHo» — oOydvaromuiicss JOJDKEH II0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCTIPOM3BEICHUSI W OOBSCHEHUS MH(POPMALMK, HO W WHTEIUICKTyalbHbIC HABBIKM PEHICHUS
npoOsieM M 3a7ad, HAXOXKICHHS YHUKAIBHBIX OTBETOB K MpoOJeMaM, OIEHKH W BBIHECEHUS
KPUTHYECKUX CYXKJICHHH;

— «He 3a4TeH0» — 00yJaroIuiics He MOXKET I0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEICHUS
1 00bsCHEHMs HH(OPMALINHY, HE MOXKET TIOKa3aTh HHTEJUIEKTYaIbHbIC HABBIKH PEUICHUS IPOCTHIX
3az1ay.



