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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

M3ydenne CTpOCHHS METALUIOB M CIUIABOB C TIPUMEHEHHEM METOJIOB
ONITUYECKOH MHUKPOCKONMHUHM (B TEMHOM M CBETJIOM IIOJIIX, a TaK >K€ BO3MOXKHOCTEH
MCI0JIb30BaHUs (Pa30BOrO KOHTPACTA).

CdhopmupoBarh y CTyA€HTa TPEICTABICHUE O CTPYKType MarepuaioB:
MakpoaHanu3, (pakrorpadus, MUKpOAHAIU3, a TaKKe WHTYUIHUIO OyayIIero
CHEIHATNCTA, HEOOXOIUMYIO ISl TI0OOTO TBOPYECTBA, OCOOCHHO IS MH)KEHEPHOTO
Y Hay4YHOTO.

CdopmupoBarb y CTYACHTOB HaBBIKM OCO3HAHHOTO NPUMEHEHMs AHarpamMm
COCTOSIHUSL CHCTEM CIUIaBOB, C LEJNbI0 MPOTHO3HPOBAHUS CTPYKTYpPhl M CBOWCTB
MarepHaIoB.

Jlath cTyzeHTaM HEOOXOIUMOE KOJMYECTBO 3HAHHWM 1O OOIIUM METOIUKaM H
JIOTMKE  pEIIeHUs MPOCThIX MarepuaioBeTYeCKHX  3a1ad, KOTOpblE  MOTYT
BO3HUKHYTbH Ha IPOU3BOJICTBE.

1.2 3agayn n3yyeHus TUCUUILIAHBI

B pesynbrare wu3yueHuss Kypca CTyIEHT JAOJDKEH MPHOOpPECTH 3HaHUS,
KOTOPBIE NOMOTYT €MY pEIIaTb MHOTOYHMCIICHHBIE MATEPUATOBEIUYECKHE 3aadd |
npoOJeMbl, BO3HMKAIOIIUE MPU MPOEKTUPOBAHUM, OKCIUIyaTallud W PEMOHTE
000pynoBaHUs B MAallMHOCTPOEHWHW.  3aJauyd  MU3Yy4YEHMsS  JIUCLUILIMHBI
OCHOBBIBAIOTCSI Ha HEOOXOIMMOCTH TIOJIYYCHHS BBIMTYCKHUKOM 3HAHWUH, yMEHHH,
HaBBIKOB B cooTBeTcTBUM C TpeboBanusiMu @OIOC BIIO Ha ocHOBE KOTOPBIX
(OpMUPYIOTCSI COOTBETCTBYIOIME KOMITETEHIIH.

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOM MPOrpaMMbl

Koa n HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTtbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOMneTeHUunn

IIK-1: Cnioco0eH HCIOJIb30BaTh HA NPAKTHKE 3HAHUS 00 OCHOBHBIX THIIAX
MeETAUINYECKUX, HEeMeTAJUINYECKUX M KOMIIO3MIIMOHHBIX MAaTE€PHAJIOB, 0 BJUSIHUH
(}a30B0Oro u CTPYKTYPHOI0 COCTOSIHUS HA CBOIICTBA MaTepHAJIOB

ITIK-1.1: Mcnonw3yet Ha
IIPAKTUKE COBPEMEHHBIE
IpeJICTaBICHUS HayK 00
OCHOBHBIX THIIax
METAUINYECKUX,
HEMETAINYECKUX U
KOMIO3UIIMOHHBIX MarepHaios,
0 BIMSIHUU (a30BOTO U
CTPYKTYpPHOTO COCTOSIHUS Ha
CBOICTBA MarepuaioB

IK-2: CnocodeH NPUMEHATh HABBIKU MCIIO0JIb30BAHUS MPUHIUIIOB U METOAUK
KOMIIJIEKCHBIX HCCHCHOBaHHﬁ, I/ICHI)ITaHI/[i/i U IUATHOCTUKHU MaTepl/laJIOB, I/I3IleJIl/Il7] %
NMPOLECCOB UX NMPOU3BOCTBA, 00PA0OTKH U MPOBOAUTH 0opMiIeHHE Pe3yJIbTATOB




[IK-2.1: IIpumeHsieT HaBBIKH

WCITOJIH30BaHMSI TIPUHIIUIIOB U
METOAUK KOMIIJICKCHBIX
HCCIICIOBAHMH, UCIIBITAHUH 1
JUArHOCTUKHN MaTepI/IEUIOB,
W3/ICJIMI ¥ TIPOLIECCOB UX
IPOM3BOJCTBA, 00PaOOTKU U
MPOBOJUTE OOpMIICHHE
pe3yIbTaroB

1.4 Oco0eHHOCTH peain3alMu JUCIHUILITHHBI
S3pIk peann3auuu JUCHUILIMHBL: Pycckuu.

JucuuruinHa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TeM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
naboparopHbie paboTh 0,5 (18)
CamocrosiTesqbHas padora 2(72)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her
IIpomexyTounas arrecranmsa |1 (36)
(3auéTt) (Ax3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu

IIpakTnueckue
3aHATHA

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

1. MonyJsis 1 OcHOBBI KpucTaLIOrpadun

1. Kpucramnorpadus u Kpuctananueckas CTpyKTypa 1
CBOMCTBa Marepua-jioB

2. Onpenenenne NpuCyTCTBH cepbl 1 hocdopa B
CTPYKType cTanei

3. Kpucrannorpadus u kpuctaindeckas CTpyKTypa u
CBOICTBA MarepuaioB

4. CummMmeTpust KpUCTAJUIOB

5. YcrpoiictBo u pabota npubopa bpunenns

6. Kpucramorpadus u kpuctaummueckas CTpyKTypa v
CBOMCTBA MarepuaioB

7. Meron MHIEKCUPOBAHUS B KpUCTAIAX KyOHMYeCKOn
CUHIOHHMHU

8. YcrpoiicTBo u paboTa MeTaiorpaguueckoro
MHUKpOCKOIIa




9. CuMmmeTpust KPUCTALIIOB

10. MeTo1b1 THACKCUPOBAHUS B KPUCTALIAX KyOUUeCKOn
CUHI'OHUHN

11. ®paxrorpadpus uznomod

12. MeTo1bl THACKCUPOBAHUS B KPUCTALIAX KyOUUYeCKOn
CUHTOHHH

13. MeTo1bl THAEKCUPOBAaHUS B KpUCTALIIAX
reKCarOHaJIbHOW CUHTOHUN

14. TToaroroBka MUKpOILTH(OB

15. MeTo1bl THAEKCUPOBAaHUS B KPUCTAILIAX
TeKCarOHaJIbHON CUHTOHUU

16. DyeMEHTHl CHMMETPHUH KPUCTAUIMYECKUX
MHOT'OTPaHHUKOB

17. YcrpoticTBo 1 paboTta Ha mpudbope PokBemna

18. DneMeHTbl CHMMETPUU KPUCTATITUYECKUX
MHOTOTPaHHUKOB

19. Kpucramiorpapuyeckue Kareropuu U CHAHTOHUHU

20. UccnenoBanne MUKPOCTPYKTYPbI TBOWH(X CIUIaBOB

21. Kpucramorpapudeckre Kareropud U CHHTOHUN

22. Pemetku bpass

23. Pemetku bpass

24. ViccnenoBaHre MUKPOCTPYKTYPHI CIIJIaBOB C 3BTEKTUKOU

25. OCHOBHBI€ THUIIBI CTPYKTYP KPUCTALIIOB

26. OCHOBHbIE THUIIbI CTPYKTYP KPUCTALIOB

27. XapakTepucTUKa MarepuaioB

28. XapakrepucTUKa MarepraioB




29. 3auet

2. Moayas 2 MeTtassiorpagus

3.

1. Beenenue.CTpyKTypa U CBOMCTBA MareprUaIObIB

2. Beenenue B metamorpaduro

3. ®opmupoBanue Kaptel cBsi3eid U rioccapus TEPMUHOB IO
teme Kpucramiorpagust 1 KpuCTaUITHYECKas CTPYKTypa

4. Metanorpadusi MaKpOCTPYKTYPBI METAIIOB

5. MeToa MHIMIMPOBaHMSI B KPUCTAILIAX ¢ KyOMUECKON
CUHTOHHEH.

6. MeToapl N3y4eHNsI MaKpOCTPYKTYpPbl METAIIOBIB U
CIIaBOB

7. OnTuyeckas MUKPOCKOMUS

8. Kpucramnorpadpuueckas CHMBOJIMKA BbI T€KCAarOHATbHON
CUHI'OHUHN

9. OnTuueckas MUKPOCKOIHUS

10. OnTrueckast MUKPOCKOIIUS

11. Kpucramnorpadguueckne KaTeropuu ¥ CHHTOHUU

12. CiocoOs! MPUTOTOBIEHUS! MUKPOILTA(HOB

13. OcHOBHBIE THIIBI CTPYKTYP B KpUcTaLiorpadun

14. MeTozp! KOTUYECTBEHHOM MeTaiutorpadun

15. [IpuroroBneHre MUKPOILIU(OB AJIST ONTHYECKOTO
MHUKPOCKOIIA

16. DneMeHTbl CHMMETPUH KPUCTAUITMYECKHUX
MHOTOpPaHHUKOB

17. MUKpPOCTPYKTYpHbI JIBYyX(ha3HBIX CILIaBOB

18. Kpucramnuzanus METaIIOB U CILIaBOB




19. XapakTepucTUKN MaTEpUAIOB 2
20. MUKpOCTPYKTYPbI 3BTEKTHK 6
21. CTpoeHue 3BTEKTHUK 2
22. I3mMepeHne MUKPOTBEPAOCTH B CILJIaBax 4
23. MUKpOCTPYKTYPHhI IBOMHBIX CILIAaBOB 2
24. MeTopl KOTMYEeCTBEHHOW MeTautorpapuun 2
25. MeTopl KOTMYeCTBEHHOW MeTautorpapuun 2
26. IaMepeHne MUKPOTBEPAOCTH B CILJIaBax 2
27. Pabota na nmpubope [IMT-3 2
28. 3aMepeHne MUKPOTBEPAOCTH CILIIaBOB 2
29. Dx3ameH

Bcero 36 18 18 72




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Manununa P. U., Mamoruna E. C., HoBukos B. O. [Ipaktuueckas
Metawtorpadusi: HayuHoe uznanue(Mocksa: Untepmer UHXXUHUPHUHT).

2. I'amanos B. H., Cansaukos B. I'., Arees E. B., Pomanenko /I. H.
Metamtorpadus METaIOB, TOPOITKOBBIX MaTCPUAIOB U TIOKPHITHIHA,
MOJIYYEHHBIX JIEKTPOUCKPOBBIME criocobamu: Monorpadusi(Mocksa: OOO
"Hayuno-n3narensckuii nenrp MHOPA-M").

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacCHpOCTPaHsieMoOe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecrevyeHune, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3HUI0, 2 TAK:Ke CBOOOTHO
DacNDOCTDaHsieMoe IDOrDAMMHOe o0ecreyeHme):

1.

2.

3. Microsoft Windows, Microsoft Visio, Microsoft Office, PTC
MathCAD Prime.

4.
4.3 UnTepHET-pecypchl, BKIWYas MpodeccHoHaIbHbIEe 0a3bl TaHHBIX
1 HHGOPMAIHOHHBIE CIIPABOYHLIE CHCTEMBbI:

1.

2. Nudopmanmonnas obyvaromasi cpena Cubupckoro (eneparbHOTO

yHuBepcurera URL: www.sfu-kras.ru

S ®oH OLIEHOYHBIX CPEICTB

OrneHOYHbIE CPEICTBA HAXO/SATCS B MPUIIOKEHUU K PabOYUM MporpamMmam
JTVCLIUTUINH.

6 MartepuajibHO-TeXHMYECKasi 0a3a, He00X0AMMAS /IJIsl OCYLIECTBJICHMS
00pa3oBaTeJIbHOIO Mpolecca Mo JUCHUIINHe (MOILYJII0)

Jlns mpoBeneHus JIEKIUKA UCTIOIB3YIOTCS ay JMTOPHUH, OCHAILICHHBIE HHTEPAKTUBHOU
JIOCKOM U MYJIbTUMEIUUHBIM 000pYA0BAHUEM.

Jlns mpoBeneHust MPAaKTUYECKUX 3aHATUM UCITOIB3YOTCS KOMITBIOTEPHBIN KJ1acc, C
HEO0OXOUMBIM TPOTPAMMHBIM 00ECIIEYEHUEM U JJOCTYTIOM B MHTEPHET, MUKPOCKOT
ontuyeckuii Leica,T210 Mukpotepromep [IMT-3M, Tepaomep TK A-

2, Teepnomep TK-2M.
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