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1 Henau ocBOeHMS TN CHUNITTHHBI

Ilenbto ycBoeHus Kypca «Teopusi cTpoeHusi MaTepHalioB» SIBJISETCS MOJATOTOBKAa OakaiaBpa IO
HamnpasiieHuto 22.03.01 «MatepuanoBeeHIEe U TEXHOJIOTHH MaTepUaoBy, mpoduib «MaTtepuaio-
BEJICHUE U TEXHOJOTHMH MaTepuasoB (B MAIIMHOCTPOEHUH )» B COOTBETCTBUE ¢ ['ocynapcTBEeHHBIMU
TpeOOBaHUSMU K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, COTJIACHO KOTOPBIM BBIMTYCKHHUK JOJKEH
ObITh CHOCOOEH BBIMOJHATH CIEAYIOIIME BUIBI MPOPECCHOHATBHONU IESATENbHOCTH. HAay4YHO-
HCCeoBaTeNIbCcKass WM pacyeTHO-aHAMTUYECKas;  NPOU3BOJACTBEHHAsT W IPOEKTHO-
TEXHOJIOTHYECKas.

2 MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl OATOTOBKHU 0aka-
JaBpa

HucuuiuinHa «Teopust CTpoeHUs: MaTepranoB» BXOJUT B BApUAaTUBHYIO YacThb Oj0ka 1 oOpa3oBa-
TEJILHOM IIPOrPAMMBI.

Jlist u3ydeHus AMCUUIUIMHBI HEOOX0UMBI 3HaHUsI (YMEHHUsI, BIaIeHuUs ), CQOPMHUPOBAHHBIE B PE3YJib-
TaTe U3yuyeHUs TaKuX JTUCLUIUIMH Kak «Dusuka», «Maremaruka», «O0111ee MaTepraioBeIeHUE U
TEXHOJIOTUU MaTepuanony, «MarepuaaoBeeHHE».

3nanus (yMEHUsI, BIAJCHNUS), TIOTYICHHBIC TPH U3YYCHUN JAaHHON AMCUUIUIMHBI OyIyT HEOOXOAUMBI
IIPU U3YyYEHUM TaKuX IAUCLUIUIMH, Kak «MojenupoBaHue U ONTHUMU3ALUSA CBOHCTB MaTepUaloB U
TEXHOJIOTUYECKUX IPOLIECCOB», MalllnHOCTPOUTEIbHBIE MaTepralibl, MeTo bl HCCIe0BaHus MaTe-
puanoB u mnpoueccoB, Puznueckue cpoiictBa MaTepuanoB, OCHOBBI TEPMUYECKOH M XUMHKO-
TEPMHUECKON 00pabOTKU METAIIOB

3 Komnerenuunu ody4yawierocs, popmupyembie B pe3ysibTaTe 0CBOCHHUS AUCHUILIHHBI (MOAY-
JI) M IUVIAaHUPYeMble Pe3yJIbTAThl 00y4YeHus

B pesynbraTe 0cBOEHMS NTUCUUIUIMHBI «Teopusi cTpoeHHs] MaTepranoBy oOydaroluics JOKEH 00-
JaJaTh CIEIYIOIUMU KOMIIETCHIIUSAMU:

CTpyKTYpHBIN 2JIEMEHT

IImarupyemsble pe3yiabTaThl O0yYESHUS
KOMIICTCHITUHT py pesy. A

ITIK-4 - cnoco0HOCTH MCNOJb30BATH B HCCJIEJOBAHUSAX U pacyeTax 3HAHHUS O METOJaX MCCJe10-
BaHNS, AHAJIU3A, IMATHOCTUKU M MOJCJUPOBAHUS CBOMCTB BellecTB (MaTepuasoB), (puzn4e-
CKMX M XHMHMYECKHUX Mpoueccax, NpOTeKAlIUX B MaTepUaJax NpH UX MOJy4eHun, o0padoTke
U MOAU(PUKAIMH

3HaTh - 3HaTh CTPOCHUE HEOPTAHUYECKUX U OPraHUYECKUX MaTEPUaAJIOB

- SABJICHUA B MaTcpHaiax, CBA3AHHLBIC C WM3MCHCHHEM BHCIIHUX
YCIOBUU

- MpOoNHECChI, MPOTCKAOIUC IMPU HMCIIOJIB30BAHUN PA3JIUMYHBIX MC-
TOJIOB HCCJIEIOBaHUS MaTepuanoB, (pU3UUYECKHEe W XUMHUYECKUE
MPOIIECCHI, TPOTEKAIONME B MaTepuaiax Mpu WX MOJydeHUH, 00-
paboTke u Mou(pUKAIINH;

YMers: - OIIPEACIIATh CTPYKTYPY ¥ CBOMCTBA MaTe€pUaloB
- M0JIb30BaThCsl METOJNAMM HMCCIIEOBaHUs, aHAIN3a U JUArHOCTH-
KM Pa3JIMYHbIX MATEPUAJIOB;

Biagers: - HaBBIKAMM HUCCJICJOBAHMS, aHAIN3a U JUArHOCTUKU Pa3JIMYHBIX
MaTepHuasoB, UX CTPYKTYPbI U CBOWCTB.

IIK-11 - cnoco0HOCTHI0O NPUMEHSATH 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHbIX HeOpraHuve-
CKMX U OPraHu4€CKuX MaTepuaioB, NIPUHIHUIIAX BblﬁOpa MaTEpHaJI0B AJHA 3aJaHHBIX yCJIOBI/[ﬁ
IKCIUIYATALMH € Y4eTOM TpeOOBaHMH TEXHOJIOTMYHOCTH, JKOHOMHUYHOCTH, HAIEXKHOCTH M J10JI-
rOB€YHOCTHU, IKOJOIrHICCKHUX HOCJICZICTBI/[ﬁ HX NIPUMEHCHUSA IPH NMPOCKTUPOBAHUU BBICOKOTEX-




CTpYyKTYpHBII 2JIEMEHT
KOMIICTCHIIU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

HOJIOTHYHBIX MIPOIECCOB

3HaTh

- TEOPHIO CTPOCHUS MAaTEPUANIOB JUI BbIOOpA MAaTEpUAIOB [UIs 3a-
JAHHBIX YCIOBUH 3KCILTyaTallUd C Y4€TOM TpeOOBaHUI TEXHOJIO-
TMYHOCTH SKOHOMMYHOCTH, HaJIEXKHOCTHU U JI0JITOBEYHOCTH;

YmeTh - UCMOJb30BaTh TEOPUIO CTPOCHHUS MATEpPHAJIOB MPHU BBHIOOpE Ma-
TepHana JUisl 33JJaHHBIX YCIIOBUH JKCILTyaTalluu, C YIeTOM Tpebo-
BaHUN TEXHOJOTHYHOCTH, SKOHOMHUYHOCTH, HaJIEKHOCTH U JIOJITO-
BEYHOCTH;

Brnagerts - HaBBIKAMH BBIOOpA MaTEPUAJIOB JJISl 3aJIaHHBIX YCIOBHM SKCILTY-

atalyu, ¢ y4€TOM Tpe6OBaHHfI TCXHOJIOTMYHOCTH, S5 KOHOMHWYHO-
CTH, HAACKHOCTH.

4 CTpyKTypa U coiepKaHue JMCUUILIHHBI (MO1YJIs1)

OO6m1ast Tpy10€MKOCTh TUCHMIUIUHBI cocTaBisgeT 10 exuauis: 360 gacos:
— KOHTaKTHada pabora — 144 uyac.

- aynurtopHas padora — 136 yac.

- BHEAyJIUTOpHAas - 8 yac.

— camocTosTelbHas padora — 144,6 gac;

— MOATOTOBKA K 3K3aMeHy — /1,4 yac.

Bunbl yueOHoit paboTsl, =
BKJTFOYasi CAMOCTOSITENb- =R
®opMbl TEKy- | & =
HYI0 paboTy CTYICHTOB U 3
= TPYAOEMKOCTb (B 9acax) | Bua camocTos- tero > 5
Paznen/ Tema 3 . HNPOMEXYyToU- | & E
JUCTIUTUTAHBI =z . . TEIBHOM HOTO 22
O| E|& 22| g paboTsI KOHT 5 =
= (ST = B o QO po = E
SI8E|E2| 28 ycnesaemoctH | = 2
SIEE | B8O S 5
S )
Tema 1. llens u 3amaun usyvenus| 5 | 4 - 4211 | 8 |IIpopabotka YcrHBIH IK-4 — 3yB
JMUCHUIUIHHBL. Teopust CTpOeHHsS Ma- JICKIITHOHHOT O orpoc [IK-11 - 3yB
TEepUaJIOB KaK HayKa. 3Ha4eHUE Teo- MaTepuana; moa- |KornrponpHas
PUH CTPOCHUS MAaTepHAIIOB IS ITOA- rOTOBKA K IIpak- |pabora
TOTOBKH MH)KEHEpa - MaTepHalloBeIa. THYECKUM 3aHs-
Tunel cBa3eil B kpuctamnax. Knaccu- THUSAM; TIOJITOTOB-
¢ukamss MarepuanoB. MeTaminde- Ka K KOHTPOJIb-
CKOe cOCTOsSHHE BemecTBa. Kiaccu- HOH pabote
geckas MOJelb MeTaiuia. KBaHTOBBIE
NPEACTABICHUSI O METAUIMYeCKOM
COCTOSIHUM BELIECTBA. Tunuuxeie
CTPYKTYPbl METAJUIMYECKHX KPUCTaJ-
JIOB.
Tema 2. TepmoanHamuka B matepua- | 5 | 8 - 8/2 | 16 |IIpopaGotka YcTHBIH [IK-4 —3yB
soBeneHuu. IlepBblil 1 BTOpOH 3aK0- JIEKLMOHHOT O 0IIpoC [IK-11 —3yB
HBI TepMOTUHAMUKU. O0IIHe ycIro- Matepuana; moa- |KonrponpHas
BHs paBHOBecus cucteM. [IpaBuio TOTOBKA K Ipak- |pabota
(a3 'n66ca. ®a3oBbIC PAaBHOBECHSI. TUYECKUM 3aHS-
PaBHOBecHS B OTHOKOMITOHEHTHBIX THUSIM; TIOATOTOB-
cucreMax. PaBHOBeCHsI B IByXKOM- Ka K KOHTPOJIb-
MMOHEHTHBIX cucTeMax. TepMoanHa- HOIT paboTe
MuKa (a30BbIX Hepexo1oB 1 u 2 po-
na. Pa3oBbIe qUArPAMMBI, THIIBI AHA-
rpamm. [loctpoenue nuarpamm ¢a3zo-
BOT0 PaBHOBECHSI.
Tema 3. Kpucrammmsauust >xuakux| 5 | 8 - 8/41 | 16 |IIpopaGorka YcTHBIH [IK-4 — 3yB
pactBopoB. MI3MeHeHUe 3Hepruv npu JIEKIIMOHHOTO onpoc I1K-11 — 3yB
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Kpuctamnuzauuu. Kpurnueckui 3a- marepuaina; nox- |KonrponasHas
ponsim. DHEprus o0pa30BaHUS KpH- TOTOBKa K Ipak- |pabota
THYECKOTO 3apojsima. Pa3mep kpu- THYECKHUM 3aHS-
THYECKOTO  3apojsima. KuHeTnka THSIM; TIOATOTOB-
kpuctammusanud. CKOpPOCTb 3apox- Ka K KOHTPOJIb-
JIEHUs, CKOPOCTh POCTa KPUCTAILIOB. HOI1 pabore
I'oMoreHHOE M reTeporeHHOe 3apodK-
neHusi. MexaHn3M pocTa KpUCTaJLIOB,
JIBYXMEpHBIN 3apozpim. Kpucramim-
3alisg  OIBTEKTHYECKUX U JIPYTUX
nByx(dasHeix criaBoB. JlenapurHas
Kkpuctayum3anus. JlukBanus. 3oHHas
OUNCTKA.
Tema 4. Teparsie pacTBophI 3amerie-| 5 | 6 - 6/211 | 12 |IIpopabotka YcTHBIH [IK-4 — 3yB
Hus u BHeapeHus. IlpaBuna IOwm- JIEKUMOHHOTO oIpoc I[IK-11 — 3yB
Posepu 1 TBepABIX PacTBOPOB 3a- Marepuaina; noj- | KoHrponsHas
MEIIEeHUS. YTIOpSAIOYEHHBIE TBEP/bIC TOTOBKA K IIpak- |pabora
pactBopsl. [Iporeccs! ynopsigoueHus. THYECKHUM 3aHS-
OnpezneneHre  CTEHNEHM  IOPSJIKA. THSIM; TIOATOTOB-
IIpomesxxyTounsle coenuHeHus. [anb- Ka K KOHTPOJIb-
ToHUABl U Oeprosumabl. Passl OM- HOH pabore
Pozepu. ®azpr JlaBeca. 6 — asbl.
@Da3bl BHEAPEHHUS.
Tema 5. Huddysus B merammax u| 5 | 8 - 8/41 | 20,3 |IIpopaboTka YcTHbI IK-4 — 3yB
cIulaBax, 3akoHBl auddysun. AToM- JICKIITHOHHOT O orpoc [IK-11 — 3yB
HeId MexaHmM auddysun Dpdext MaTepuana; moa- |KounrponpHas
Kupkennanna. ®akropsl, BIUSIONINE TOTOBKA K IIpak- |pabora
Ha nuddysuro. CioydaiiHble mepeme- THYECKHUM 3aHs-
mieHuss U koddpounmeHT auddysuu. THUSIM; TIOATOTOB-
dakTopsl, BiusONIME Ha AU PY3HIO. Ka K KOHTPOJIb-
O60bemHast, TpaHM4YHas, MOBEPX- HOH pabote
HocTHas nuddy3us. Pacuer yactoTs
nepeckokoB. V3meHeHHe KOHIIEHTpa-
IUH B TOBEPXHOCTH pu AuPPy3u-
OHHOM HACBIIICHUH BTOPBIM KOMIIO-
HeHToM. PeaxktuBHast — nuddyswms.
Pacuer koaddunuenra mupdy3un u
SHEpruM aKTHBAIMH. MeEToxbl nccie-
nmoBaHus uddy3uu. MeTamrorpadu-
YECKUH, XUMUUYECKUH, METOJ MHUKPO-
PEHTI€HOCIIEKTPAIEHOTO  aHaJIn3a.
Oxe crekTpockonus. ABTorpagude-
CKMI, CHEKTPAJIbHBINM aHAIM3.
Hroro no pazaeay 5134 - |34/14| 72,3 IK3aMeH IK-4 - 3yB
n IK-11 —3yB
Tema 6. Kpucramuimueckoe ctpoenue| 6 | 18 | - 18/6 | 30 |IIpopaGoTka YcrHbIi I1K-4 — 3yB
METaJUIOB U cIuiaBoB. Pa3oBele Ipe- n JIEKLMOHHOT O 0IIpoC [IK-11 —3yB
BpallleHHsi B TBEPJOM COCTOSIHUH. Marepuaina; noj- | KoHrponbHas
Homumopdmsm.  [puumsbl  mONH- TOTOBKa K Ipak- |pabora
MOpP(HBIX TpeBparieHnii. MexaHu3m THUYECKHUM 3aHS-
W KMHETHKa NOoJMMOp(dHOro mnpeBpa- THSIM; TIOATOTOB-
menus.  Knaccudukamus ¢azosbix Ka K KOHTPOJIb-
npespamennid. Knaccuueckas teopus HOH pabore
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3apoXKIeHN U pocta. Biamsaane ¢op-
MBI 3apofbllla Ha KHHETUKY ITIpEBpa-
meHnss. MacCHBHBIE TIPEBPAIICHHS.
KorepeHTHple 1 BHIMAHIITETTOBBIC
IpeBpameHns. MapTeHCUTHBIE TIpe-
BpamieHus. MapreHcuTHble (assl B
cransx. Buppl a3, ux crpoenue u
cpoiictBa. [lomumop¢usm B cramsx.
JluarpaMMbl  COCTOSIHHSL  JIBOMHBIX
cucrteM. ®Da3oBble U CTPYKTYpHbIE
IpeBpallleHus B CIUIaBax JKeye3o-
YIJIEPOA: XapaKTepUCTHKA KOMIIO-
HeHTOB U (a3 cuctemsl Fe-C; nma-
rpamma cocrostaus Fe — Fe;C kpu-
cTaymm3anuss U (OpPMHpPOBaHHE
CTPYKTYPBI CTale U OeNBIX UyTyHOB;
TepMoanHaMuKa W KHHETHKA Map-
TEHCUTHOro TmpeBpameHus. Kiaccu-
¢duKanus NpeBpalleHuil N0 THUILY Iie-
PECTPOUKHU PEIICTKH M MO posn aud-
¢y3uu. Penved n mopdonorus map-
TeHcuTa. OOpaTHOE MapTEHCUTHOE
npeBpamenne. KuHeTnka MapTeH-
CHUTHOT'O TIPEBPALICHUSL.
Tema 7. Pacmaxg mepecwimeHHBIX| 6 | 8 - 8/411 | 22 |IIpopabotka YcTHBIH [IK-4 — 3yB
TBepAbIX pacTBopoB CrapeHne w JEKIIMOHHOTO orpoc [IK-11 —3yB
TEPMOJMHAMHUKA CTapSIINXCS CUCTEM. Marepuaina; noj- | KoHrponsHas
Konnenrpanuonnas 3aBUCHMOCTD TOTOBKA K IIpak- |pabora
TEPMOJMHAMHUYECKOTO  ITOTEHIIHAIA. THYECKHUM 3aHs-
CrnuHopaneHbId pacnan. V3meHeHue THUSIM; TIOATOTOB-
KOHIIEHTpaluu 1pu pacnage. Huzko- Ka K KOHTPOJIb-
TEeMIIEpaTypHbI pacnan. Sdeucrtslil HOH pabote
win nByx¢asueii pacnan. dedopma-
IIHOHHOE CTapeHHE.
Tema 8. Crpoenue nonumepoB. Pa-| 6 | 8 - | 8/41| 20,3 |TIpopaGoTka YcrHbli [1K-4 — 3yB
30BbIE IIEPEXOABl B  IOJIUMEPAX. JIEKLIUOHHOT' O 0IIpoC [IK-11 —3yB
HanmonekynsapHble CTpyKTyphl. Pe- Marepuaina; noj- | KoHrponsHas
JIaKCAIIOHHBIE TPOIIECCHI U SBIICHUS. TOTOBKA K IIpak- |pabora
Bunpl puzndeckux coCTOSIHUE MOJH- THYECKHUM 3aHs-
MepoB. MexaHW3M CTapeHUs IOJH- THSIM; TIOATOTOB-
MmepoB. Teopus mnactudukanun. Pa- Ka K KOHTPOJIb-
30BbI€ PABHOBECHS B CMECAX IIOJIHU- HOM pabore
MepoB. Heopranumdeckue crekia.
Crpykrypa curamioB. CTpykTypa
KepaMH4deckux MartepuanoB. Kommo-
3WIIMOHHBIE MaTEePHAIbI.
Hroro no pasueny 6 34| - |34/14| 723 JK3aMeH MK-4 - 3yB
)41 IK-11 —3yB
HToro mo AMcuMmiInue 5, | 68 - 68/28 | 144,6 JK3aMeH MK-4 —3yB
6 u IK-11 —3yB




5 Obpa3oBaTesbHbIe H HH(POPMALMOHHBIE TEXHOJIOTHH

B xozne npoBeneHUs JIEKIIMOHHBIX 3aHATUN MIPENYCMAaTPUBAETCS UCIIOJIb30BaHUE YIIEKTPOHHOT O
JEMOHCTPALIMOHHOI0 MaTepuaa 1o Temam, TpeOyroIUM HIUTFOCTpaluu

B nponecce npenonasanus AMCUUILIMHBL « T€OpHUs CTpOEHUST MaTEpUATIOBY IPUMEHSIOTCS Tpa-
JIWIAOHHAS, WHTEPAKTUBHAS U MH(POPMALMOHHO-KOMMYHHUKAIIMOHHAs 00pa30BaTelIbHBIE TEXHOJO-
rud. [Ipy ucnonabp30BaHUM TPATULMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOIMHM ydeOHbIe 3aHATHUS BBIOJI-
HAIOTCS B (popMe MH(DOPMAIIMOHHBIX JICKIIUH U MPAKTUYECKHE 3aHATUNH. DTa TEXHOJOTHUS COYETACTCS
C MCIIOJIb30BaHHEM HH(OPMAlMOHHO-KOMMYHHUKALIMOHHBIX OOpa30BaTeNbHbIX TEXHOJIOIUMH, KOraa
JICKIIUH TIPOBOASATCS B (pOpPME JEKIUI-BU3yaNU3alluid, IPU pean3aliii KOTOPBIX H3JI0KEHHUE COJIEp-
JKAHUS CONPOBOXKIAETCA MTPE3EHTALMEN ¢ JEeMOHCTpalel yueOHbIX MaTepHalloB, IPEICTABICHHBIX B
Pa3IUYHBIX 3HAKOBBIX CHCTEMax, B TOM YHCIE WLTIOCTPATUBHBIX, IrpaUuecKux, ayuo- U BUAEOMa-
TEPHUAJIOB.

JIeKuMOHHBIN MaTepHuall 3aKpEIIseTCs] B X0/1€ IPAKTUYECKHUE 3aHATUH, HA KOTOPBIX BBIIOJHS-
I0TCA IPYIIIOBBIE WA HHIUBUIYaIbHbIE 3aJaHUs 110 IpoeHHON TeMe. 1Ipu npoBeaeHun npakruye-
CKHE 3aHATUI HUCIIOJIb3YeTCs MHTEPAKTUBHbIE 00pa30BaTe/IbHbIE TEXHOJIOIHH, YTO MPEANoIaraeT ak-
TUBHOE Y HEJIMHENHOE B3aMMOJEHCTBUE BCEX YYaCTHUKOB U JOCTUKEHHUE HAa TOW OCHOBE JJMYHOCTHO
3HAYUMOTO0 JJI1 HUX 00pa30BaTeNbHOIO pe3ynbTara. JIEKIMOHHBIM MaTepuasl 3aKpeIuisieTcs B XoJe
IIPAKTUYECKUX 3aHATUMN, HA KOTOPBIX BBINOJIHAIOTCS TPYNIIOBBIE 3a1aHuUs 110 IPOUIEHHON TEME.

CamocrosTenbHast paboTa CTUMYJIUPYET CTYIEHTOB K MOUCKY MH(POpPMAIUH B IIPOLiecce MOAro-
TOBKH K 3aHATHSM U K cJjaue DK3aMEHa.

6 YueOHO-MeTOo UYeCcKOe o0ecTieueHHe CAMOCTOATEIbLHOH PadoThl 00yYal0IMXCs

Mo pucuumnmbe «Teopusi CTPOCHHS MaTEPUAIOBy MPEIyCMOTPEHA ayJUTOPHAS U BHEAYIUTOP-
Hasi CaMOCTOSITEIbHAS PaboTa 00YJIarOIIUXCSI.

6.1 AyauTopHasi caMoCTOsITeJIbHAsi pad0oTa CTYACHTOB IPE/IIOJaracT MOAroTOBKY K BBIMNOJ-
HEHHE KOHTPOJIBHBIX PadoT.

6.2 BaeayauTopHasi CaMOCTOSITEIbHASI Pa60oTa 00YYAIOIINXCSI OCYILECTBISICTCS B BUJC U3Y-
YEHHS JINTEPATYPHI 110 COOTBETCTBYIOLIEMY pa3Jiesly ¢ MpopabOTKOM MaTeprala K SK3aMeHy.

6.1.1 IlepeyeHb BONMPOCOB 1Jisl NOATOTOBKH K KOHTPOJIbHBIM ayJAUTOPHBIM padoTaM M IK-
3aMeHy

BOHDOCBI K DV6€)KHOMV KOHTPOJIIO M K 9K3aMCHaM 110 AUMCHUTIIIMHE

MerTannndeckoe COCTOSIHUE BEIECTBA.

DNEeKTpOHHAs TEOPHUS METAJUIOB.

Krnaccuueckast 1 KkBaHTOBast MOJI€NIb CBOOO/IHBIX JIEKTPOHOB
Tunel cBsA3el B KpUCTaJLIaX.

Krnaccuueckast Moaens metaiia.

KBaHTOBBIE NIpEACTABIEHUSA O METANINYECKOM COCTOSIHUY BEILECTBA.
TunuyuHeie CTPYKTYpbl METAJUIMYECKUX KPUCTAJLIOB.
Onpenenuts napamerp pemterku OLIK.

Onpenenuth napametp pemerku ['TIK.

10 ITnotnocts ynakoBku OLIK n I'lIK pemerok

11. HapucoBaTh KpUCTAJUIMUECKUE PEIIETKU METAIIIIOB.

12. TepmoarHaMUKa B MaTepUaTOBEICHUH.

13. TlepBsIii 1 BTOPO# 3aKOHBI TEPMOTTHAMHKH.

14. TIpaBuio a3 ['m66ca. dazoBbie paBHOBECHS.

15. BeiBectu npaBuiio ['u66ca.

16. PaBHOBecHsI B OTHOKOMIIOHEHTHBIX CUCTEMaX.

17. PaBHOBeCHS B IByXKOMIIOHEHTHBIX CHCTEMaX.

18. Tepmoannamuka ¢a3oBbIx nepexoaoB 1 u 2 pona.

CoNoR~ LN E



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.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

da3oBbIe AMArPaMMBbl, TUITBI JHATPAMM.

N300pa3uth nuarpamMmsl ¢ TIOJTHOW PaCTBOPHUMOCTHIO.

N300pa3uth quarpaMmsl ¢ MOJHOW HEPACTBOPHUMOCTHIO.

N300pa3uth quarpaMmsl ¢ HEMOJIHOW PaCTBOPUMOCTBIO.
Kpucrannuzanus »XuJIKuX pacTBOPOB.

V3MeHeHue SHepIruu Npu KPUCTAJUTU3ALINY.

Kputnueckuii 3apoapiii. DHeprus 00pa3oBaHus KPUTUUECKOTO 3apO/IbIIIA.
Pazmep KpuTHUECKOro 3apopblIia.

Paccunrath pazmep KpUTHUECKOTO 3apO/IbIIIIA.

CKOpOCTb 3apOKAECHUS, CKOPOCTh POCTa KPUCTAILIOB.

Paccuutarh CKOPOCTB 3apOXKACHMUS.

PaccuuTarh CKOPOCTH POCTA KPUCTAILIOB.

I'oMoreHHO€E U reTeporeHHOE 3apOKACHUS.

MexaHu3M pocTa KpUCTAJIIIOB, IBYXMEPHBIH 3apOo/IbILIl.
Kpucranmuzamnus 5BTeKTHYECKUX U APYTHX JBYX(Da3HBIX CIIABOB.
JleHpuTHast KpUCTAIN3AIUS.

JIukBauus. 30HHAasi OYUCTKA.

VYnopsoueHHble TBep/ible pacTBOphl. IIpoueccs! ynopsagoueHus.
Omnpenenenue CTENEHU MOPsIIKa.

IIpomesxyTouHBIE COEAMHEHUS.

®a3wr FOM-Pozepu, dassr Jlaeca.

PaccuuTatrh 351€KTpOHHYIO KOHIIEHTpaLuio a3

Huddysus B Metamnax u criaBax. 1 u 2 3axonsl Ouka.

ATomHBIN MexaHu3M nuddy3uu.

JIBm>keHHE aTOMOB U K03 dutueHT nuddysun.

PacueT yacToThl IEPECKOKOB JJIs1 MEKA0Y3€JIbHOI0 MEXaHU3Ma.
Pacuer yacTOTBI IEPECKOKOB /7151 BAKAHCUOHHOI'O MEXaHU3Ma
dakTopsl, Bausomue Ha AU Py3uto.

PeaxktuBnas nuddysusi.

OS¢ dext Kupkennania.

Mertoas! uccienoBanus 1uphy3uu.

Meramnorpaduyeckuii, XUMHYECKUH, METOJT MUKPOPEHTI€HOCIIEKTPAJILHOIO aHaJIH3a.
OsxecniekTpockonusi. ABTorpaduyecKuil, CieKTpaibHbIN aHAIIU3.
Onpenenenus kodpduunenta MPpPpy3un 1 SHEPrUN aKTUBALHH.
dazoBbIe peBpalieHust B TBEPIOM cocTosHru. Kinaccudukarus (ha3oBeIX TpEeBpaIICHUN.
Kraccuueckas Teopus 3apoKIeHUS U pOCTa.

O6ocHOoBaTh PopMyITy CBOOOJHON SHEPTUH IS (Pa30BOrO MPEBPALIEHU
Bnustaue ¢hopMbl 3apobliia Ha KHHETHKY TPEBpAILCHHS.

N3meneHnne KpuCTauIM4ecKod CTPYKTYphl METAJIIa IIPU HarpeBe.
Knaccudukanus npeBpaiieHuil o TUITy NEpecTPONKU peleTKy 1 o poiu Juddy3uu.
MaccuBHBIE ITPEBpAILICHMUS.

KorepenTHble 1 BUAMAHIITETTOBBIE IPEBPALLIEHUS.

MapreHcuTHbIe TpeBpaiieHus. MapTeHcuTHbIe (pa3bl B CTAIAX.
Penbed u mopdonorus mapreHcura.

OO6paTHOE MapTEeHCUTHOE NPEBpAILIEHUE.

KuneTnka MapTeHCUTHOTO NPEBpAILEHUS.

Crapenue 1 TepMOJAMHAMUKA CTAPSIIHUXCS CUCTEM.
KoHueHnTpannonHas 3aBUCUMOCTb TEPMOAMHAMUYECKOTO ITOTEHIHAIA.
MTOCTPOUTH

CnrHOmanbpHEIN pacnaf.

W3MmeHeHre KOHIIEHTpaluy Py pacraje.

HuskoreMiiepaTypHbIil pacnan.



71. SluencThiit mim AByX(a3HbIil pacna.

72. JlebopmarimoHHOE cTapeHue.

73. Ctpoenue noaumepoB. DazoBbie Mepexo/ibl B MOTUMEpaXx.

74. MexaHu3M CTapeHHS TTOJMMEPOB.

75. Heopranuueckue ctekia. CTpyKTypa CUTaIOB.

76. Kepamuueckue marepuaiibl. CTpyKTypa KEpaMUUECKUX MaTepUaIOB
77. KoMno3uimoHHble MaTepuaibl

6.2 BHeayaiuTopHasi caMoCTOSATebHAsA padoTa 00yJyaroIuXcs OCYIIECTBISETCS B BUJIE U3Y-

YEeHUsI JIUTEepaTyphl MO COOTBETCTBYIOLIEMY pPa3jieNly ¢ MpopabOTKON Marepuala 1Mo TeMaMm AUCIIH-
TUTUHBI

RRoOoo~NoOR~wNE

DNeKTpOHHAs TEOPHSI METAIIIOB.

Turbl cBsI3€1 B KpUCTAIUIAX.

Krnaccuueckas Mmoaens MeTasa.

[TpaBuno ¢a3 ['n66ca. Pa3zoBbie paBHOBECHSI.
PaBHOBecHs B OZTHOKOMIIOHEHTHBIX CHCTEMaX.
PaBHOBecHs B IByXKOMIOHEHTHBIX CHCTEMaX.
dazoBble qUarpaMMBbl, THITBI AHATPAMM.
Kpucranmmzanus >KuaKux pacTBOPOB.

Pa3mep kpuTHYECKOTO 3apoAbIiIa.

0. 'oMoreHHOE ¥ TeTePOreHHOE 3aPOIKICHHS.
1. lenapuTHAsT KPUCTAILIU3ALIMS.

12. JIukBanus. 30HHAsE OYMCTKA.

13. VnopsinoueHHsle TBepble pacTBOpsIL. IIpoueccs! ynopsaoueHus.
14. IlpomexyTOUYHBIE COETUHEHUSI.

15. lucddys3us B merannax u craBax. 1 u 2 3akoHsl Ouka.

16. AToMHBII MexaHU3M TUPPY3HN.

17. JIsuxenue aroMoB U ko3 uiueHT nuddysun.

18. ®akropsl, Biusomue Ha 1uddy3uto.

19. PeaktuBHas quddysus.

20. Dddexr Kupkrenmana.

21. ®a3oBble npeBpalleHus B TBEPAOM cocTosiHMU. Kimaccudukanus Gpa3oBbIxX npeBparieHui.
22. Kimaccryeckasi TeOpHsl 3apOXkKICHUS U POCTA.

23. MaccuBHbIE IPEBpaILEHHS.

24. KorepeHTHBIC ¥ BUIMAHIITETTOBBIE MPEBPAIICHUSI.

25. MapreHcuTHBIE IpeBpalleHus. MapTeHCUTHbIE (Pa3bl B CTANSX.
26. KuHeTrka MapTEHCUTHOTO TTPEBPALIICHHUS.

27. CrapeHue ¥ TepMOIMHAMHKA CTapSALINXCS CUCTEM.

28. VI3MeHeHNe KOHIIEHTPAIMN TIPH pacmajie.

29. HuzkoremmneparypHblii pacria.

30. SuencTorii nnm AByX(a3HbIN pacma.

31. lepopmarinoHHOE CTapeHHE.

32. Crpoenue nommmepoB. Pa3oBbie MEPexo/Ibl B OJIMMEPAX.

33. MexaHu3M CTapeHus NOJIMMEPOB.

34. Heopranuveckue crekia. CTpyKTypa CUTAIIIOB.

35. Kepamnueckue matepuanbl. CTpyKTypa KepaMHUECKUX MaTEpUaIoB
36. KoMno3unnoHHbIe MaTepHAITBI
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7 OneHo4YHbIe CPeACTBA 1JIsl POBEACHHUS IPOMEKYTOYHOM aTTeCTAlluH

a) [lnanupyembie pe3ybTaTbl 00y4eHUSI U OlLlEHOYHbIE CPeACTBA /JIsl MPOBeAEHHUs MPO-
MEKYTOYHOM aTTeCTAMHU:

CTpyKTypHBIii 271€-
MEHT
KOMITCTEHIINU

[Tnanupyemsble pe3ynbTaThl
o0ydeHus

O1eHOYHBIC cpeactaa

K-4 - cnocoGHOCTHh HCMOJB30BATH B HCCIEIOBAHMAX H pacyeTax 3HAHHMA O MeTOIaX HCCIeI0BAHHUS,
aHaJIu3a, AUATHOCTHUKU M MO/eJIUPOBAHUSA CBOMCTB BellecTB (MATEpPHaJIOB), (PU3MYECKUX U XUMHYECKUX
npoieccax, NPpoTeKAIIUX B MaTepuaiax MpH UX NOoJy4YeHHH, 00padoTke U MOAHPUKALUH

3HaTh

- CTpOCHHE HEOpraHude-
CKUX ¥ OpPraHWYECKUX Ma-
TEpHaIoB

- SIBJICHUS B Marepuaiax,
CBSI3aHHBIE C H3MEHEHHEM
BHEUIHUX YCIOBUM

- MPOLIECCHI, MPOTEKAIOIINE
NPU HKCIOJBb30BAaHUHM pa3-
JINYHBIX METOJIOB HMCCIENO0-
BaHUS MaTephalloB, (HU3H-
YECKHe M XUMHYECCKHE TIPO-
[ECChl, MPOTEKAIoIUEe B
MaTepuajiaX MpH HX MOIy-
YeHHUH, 00pabOTKE U MOIH-
dbukaimmy;

IlepeyeHb TeopeTHYECKHX BONPOCOB:

OnexTpoHHas Teopusi MeTawioB. Kmaccuueckas u
KBAaHTOBAas MOJENb CBOOONHBIX D3JEKTPOHOB. OIIEK-
TpOHHas TeopHst MeTannoB. Knaccuueckas M KBaHTO-
Basi MOJIEJIb CBOOOJIHBIX 3JIEKTPOHOB. THIBI CBs3ei B
kpuctaynax. IlepBelii U BTOPOH 3aKOHBI TEPMOAMHA-
muku. [IpaBuno ¢a3 I'mbbca. da3oBbie paBHOBECHSI.
TepmoanHamuka ¢a3oBbix nepexoqoB 1 u 2 pona. 13-
MEHEHHE YHEPTHH NPH KpucTamu3anun. Kpurnaeckuii
3apozabinl. CKOpPOCTh 3apOXKACHHUS, CKOPOCTH pocTa
KpPHCTa/UIOB. | OMOreHHOE ¥ TEeTEpOTCHHOE 3apoXKIe-
HUs. MeXaHu3M pocTa KpHUCTAIUIOB, ABYXMEPHBIH 3a-
ponpim. JleHnpuTHas KpucTauM3anus. JIMkBamms.
VYnopsimoueHHBIE TBEpAbIe pacTBOphL [Ipomexyrou-
Hble coenuHenus. nddysus B MeTannax u cruiaBax. 1
u 2 3akoHbl DuKa. ATOMHBIA MEXaHH3M TUPQY3HU.
dakTopel, BiugonMe Ha auddys3uo. PeakTuBHas
muddysus. Meroasl uccienopanus nuddysuu. dazo-
Bble IIpeBpalleHus B TBEPAOM cocTosHuM. Kiaccuue-
cKasi Teopus 3apoxaeHus u pocrta. Knaccubukarus
MIPEBPAIEHUH 110 TUIY IEPECTPOMKH PEUIeTKH M IO
pomm muddysun. MapreHcuTHBIE IpeBpamieHus. Persb-
ed u Mopdosorus MapTeHcuTa. KnHeTHka MapTeHCHT-
Horo npeBpamieHus. CtapeHne 1 TepMOJMHAMUKA CTa-
paummxcs cucteM. CrnimHonanbHbIM pacnan. Huzkorem-
mepaTypHbIil pacnaa. SuencTeii wWiu  aBYX(a3HBIH
pacnan. JlepopmarmonHoe crapeHue. CTpoeHHe I10-
numepoB. Heopraumueckue ctexsa. CTpyKTypa CUTaNI-
noB. Kepamnueckue marepuansl. CTpyKTypa Kepamu-
YecKHX MarepuanoB. KoMno3uimoHHsie MaTepHaibl

VYMeTn:

- OIpENEIATh CTPYKTYpYy H
CBOWCTBAa MaTepUaIOB

- IOJB30BATbCS METOAAMHU
UCCIIEI0OBaHNs, aHaiau3a H
JUArHOCTUKU  Pa3JIMYHBIX
MaTepHaoB;

N300pa3uTh KpUCTAUNIMYECKUE PEIIETKH METaJlIOB.
Brisectr npaBmiio ['n66ca. M300pa3uTh muarpaMMel ¢
TIOJTHOH PacTBOPUMOCTBIO. M1300pa3uTh qHarpaMMel ¢
TIOJTHOI HepacTBOPUMOCTEI0. M300pa3uTh qruarpaMmel
C HETIOJIHOHM pacTBOPUMOCTBIO. PaccunraTs pasmep
KPUTHYECKOT0 3apoabinia. Paccunrarsh CKOpocTh 3a-
poxJieHusi. Paccunrarh CKOpOCTh pOCTa KPUCTAIIIOB.

Bnanets:

- HaBbIKaMM HCCIIEJOBaHHSI,
aHanu3a M JUarHOCTUKHU
pa3JIMYHBIX MAaTEpPUAJIOB, UX
CTPYKTYPBI U CBONCTB.

[MocTponts amarpammsl paBHOBecHs, IlepeuncnnThb
npaBuiia JJisl CUMMETPHYECKUX NpeoOpa3oBaHuil st
MOCTPOCHHS KPUCTAIIMYECKUX PEIIETOK METaIoB.
Brisectn mpasmiio a3 I'mb6ca. Paccumraths pasmepa
KPUTHUYECKOTO 3apOJIbIlla, CKOPOCTh 3apOXKICHUS |
CKOPOCTh pOCTa KpUCTAUIOB. BbiBecTn (hopMyIibl
OIIpE/ICICHHs CTENEHH MOpsIKa Uil CBEPXCTPYKTYP.
Paccunrarh 4acTOTy NEPECKOKOB JUIsl MEX/I0Y3€ILHOTO
MeXaHHM3Ma M 4acTOTY IEPECKOKOB JUIs BAKAHCUOHHOTO
MexaHusMa. Onpenenuts koddhunment mupdysun u
sHepruto akTmBanuu. O00cHOBaTH (opMyIay cBOOOA-
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CTpyKTypHBIi 271€-
MEHT
KOMITCTEHIINU

[Tnanupyemsble pe3yabTaThl
o0ydeHus

OneHouHbIE CpecTBa

HOW 3Hepruu s ¢$a3oBoro mpespameHus. OmnucaTh

MEXaHNU3M CTapCHUSA CIIJIABOB.

IIK-11 - cnocoGHOCTHI0O MPUMEHSATh 3HAHUA 00 OCHOBHBIX THNAX COBPEMEHHbIX HEOPraHMYeCKUX U Op-
raHH4ecKUX MaTepHasioB, NPUHLIMNAX BbIOOPAa MATEPHAJIOB /UISl 3aJaHHBIX YCJIOBHIl 3KCIIyaTaluu ¢
y4eToM TpeGOBaHHI TEXHOJIOTHYHOCTH, IKOHOMHUYHOCTH, HA/IEKHOCTH M J0JIIOBEYHOCTH, IKOJIOTHYe-
CKHX NOCJIe/ICTBUI HX MPUMEHEHHUs NP MPOeKTHPOBAHMH BbICOKOTEXHOJIOTHYHBIX POLIECCOB

3HaTh

- TEOPHIO CTPOCHHS MarTe-
pHaioB A BeIOOpa Mare-
pHaNoB I8 3aJaHHBIX
YCIIOBUH OKCIUTyaTallud C
yuyeToM TpeOOBaHUH TeX-
HOJIOTUYHOCTH 3KOHOMHY-
HOCTH, HaJeKHOCTH H JIOJI-
TOBEYHOCTH;

ITepeyeHb TeopeTHYECKHX BONPOCOB K 3K3aMeHaM:

1. Merajun4eckoe COCTOSHHE BEIeCTBA. DIIEKTPOHHAS
Teopusi MeTaJuloB. Kilaccuueckass W KBaHTOBas MOJIEIb
CBOOO/IHBIX DJIEKTPOHOB. THIIBI CBSI3€H B KpUCTAIIAX.

2. Knaccuueckass monens Meramta. KBaHToBbIE mpen-
CTaBJICHHS O METANIMYECKOM COCTOSIHUM BEIIECTBa.
TunuuHble CTPYKTYPHl METAJUTMUECKHX KpPUCTAIIOB.
TepmoguHamuka B MarepuanoBefcHUH. [lepBelili u
BTOpOil 3aKkoHBI TepMoanHaMuku. OOmue yciaoBUA
paBHOBecus cucteM. IIpaBmno a3 I'mb6ca. dazosrie
paBHOBecHs. PaBHOBecHsI B OJHOKOMIIOHEHTHBIX CH-
cremax. PaBHOBecHs B IByXKOMITOHEHTHBIX CHCTEMaX.

3. Tepmonunamuka (a3oBbIX mepexonoB 1 u 2 popa.
dazoBble auarpaMMmebl, TUIBI auarpamm. Kpucramimsa-
LISE J)KUJIKUX PacTBOPOB. V3MeHeHue SHepTuu NpH Kpu-
cram3anuu. Kputnueckuii 3apojsiil. JHeprus odpa-
30BaHUS KPUTHYECKOrO 3apojsinia. Pa3smep kpurnue-
ckoro 3apojsima. CKOpoCTh 3apOXIEHHUS, CKOPOCTb
pOCTa KpHCTAUIOB. |'OMOTEHHOE M TETEPOTCHHOE 3a-
poxneHns. MexaHn3M pocTa KpHUCTaJIOB, JBYXMEPHBIN
3apoabinl. Kpucramummsamms 3BTEKTHYECKHX W APYTHX
IByX(a3HBIX CIUIaBOB. JeHIpHUTHAS KPUCTATLTH3ALMUL.
JIvkBarys. 30HHAsI OYNCTKA. YTIOPSIOUYCHHBIEC TBEPbIC
pactBopbl. [Ipomeccsl ynopsgouenus. OmnpenencHue
creneHu nopsaka. IIpomexyrounsle coenuHeHus. da-
361 FOM-Po3epu, daser Jlaseca. Juddysus B metammax
u crnaBax. 1 m 2 3akoHbl Puka. ATOMHBIH MEXaHU3M
muddys3un. J[BmkeHne aToMoB U KOG GUUIUEHT anud-
¢by3un. Pacuer 4acTOThI MEPECKOKOB Ul MEXK/I0Y3€lb-
HOrO MexaHu3Mma. Pacuer 4YacTOThl MEPEeCKOKOB JJIst
BaKaHCHOHHOTO MexaHu3Ma MDakTopbl, BIMsIONNE Ha
muddysuto. PeakruBHas mudpdysusa. Dddexkr Kupken-
namta. Metoasl uccienoBanus nuddysun. Meramio-
rpaudecknii, XUMHYECKHH, METOJ MHKPOPEHTIE€HO-
CIIEKTpAIBHOTO aHann3a. O>KecHeKTPOCKOIHs. ABTO-
rpaduueckuii, CHEKTpalbHBIM aHanu3. OnpeneiaeHus
ko3¢ unnenta aupdys3un u sHepruu akruBanuu. da-
30BbIE NpeBpalleHus B TBEPIOM cocTosiHuu. Kiaccu-
¢duxanus GazoBbix npespaiieHuid. Kiaccuueckas teo-
pHst 3apoKACHUs U pocTa. BimsiHue GopMbl 3apojbiiia
Ha KMHETHKY NpeBpalieHus. M3MeHeHue KpucTauimye-
CKOH CTPYKTYpBl MeTajula npu Harpese. Knaccuduka-
LsI IPEBPAIECHHH 110 THITY NIEPECTPONKH PEIICTKH U 110
pomn mud¢dy3un. MaccuBHble npeBpamieHusi. Kore-
PEHTHBIE W BHMMAaHIITETTOBBIE IIpeBpamieHus. Map-
TEHCUTHBIC TIpeBpalieHus. MapreHcuTHble (as3bl B
craisix. Penped n Mmopdornorus maprencura. O6paTHoe
MapTeHCUTHOE npeBpaieHne. KnHeTnka MapTeHCHTHO-
ro npespaieHus. CTapeHne U TEPMOJUHAMHKA CTapsi-
muxcsi cucreM. KOHIEHTpaI[OHHAS 3aBUCUMOCTD Tep-
MOJIMHAMHUYeCcKoro mnoreHnuana. CrnuHOAaNbHBIN pac-
nan. M3MeHeHne KOHLEHTpauuu npu pacnane. Husko-
TEeMIIEPATypHBIA pacnaj. S4eucTeii wim nByX(a3HbIid
pacman. JlepopmanmonHoe crapenue. CTpoeHHe Ioju-

12



CTpyKTypHBIi 271€- TlHaHMpyeMbic pesyThTaTH! OneHouHbIE CpecTBa
MEHT
o0ydeHus
KOMITCTEHIINU
mepoB. da3oBble nepexolpl B NoauMepax. MexaHuszm
CTapeHHs monuMepoB. Heopramdeckme — crekia.
Crpykrypa cutamioB. Kepamudeckne MarepHuaibl.
CtpykTypa Kepammdecknx MarepuanoB. Kommosunu-
OHHBIE MaTepHAaIIbI
Ymets - Hcmoib3oBaTh  Teopuio | OmpenenwuTh cTeneHH nopsaka. PaccunTars 4acTOTHI
CTPOEHHUS MAaTEpPHAJIOB IIPH | NMEPECKOKOB JUIS MEXI0Y3€JIbHOTO MexaHu3Ma. Pacuer
BBIOOpE MaTepuana Julsl | 9aCTOTHI HEPECKOKOB /I BAKAHCHOHHOTO MEXaHU3Ma.
3aJaHHBIX yCJOBUH dKc- | Ompenenuts KodpduuuenT nuddy3un 1 3Hepruu ax-
IUTyaTalluy, ¢ y4eToM Tpe- | TuBanuu. O0ocHOBaTh (HOPMYITy CBOOOAHON SHEPTUU
OoBaHUII  TEXHOJOTMYHO- | JUIA (ha30BOrO MpeBpaiieHus. VizMeHeHne KOHIIeHTpa-
CTH, 9KOHOMHYHOCTH, | LMY NpH pacnage. MexaHu3M CTapeHUs HOJIUMEpPOB.
HaJeKHOCTH U JIOJTOBEY-
HOCTH;
Bnagets - HaBBIKaMH BEIOOpa Mate- | Ompenenuts mapamerp perretkdn OLIK. Omnpenenuts

pHaoB A 3aJaHHBIX
YCIOBUM 3KCIUTyaTalliH, C
y4eToM TpeOOBaHUHA TeX-
HOJIOTUYHOCTH, 3KOHOMHY-
HOCTH, Ha/IeXXHOCTH.

napametp pemerku I'IIK. ITnotHocTs ynakoBku OLIK
u 'K pemrerok. BriBectn mpasuio ['n66ca. Paccun-
TaTh pa3Mep KPHUTHYECKOTO 3apoiplma. Paccuurars
CKOPOCTb POCTa KPHUCTALIOB. PaccunmTaTh 3IE€KTpOH-
HYIO KOHIIGHTpaIuio (a3 Pacuer 4acTOTHI MepecKOKOB

I MEXKIOY3elIbHOI0 MeXaHH3Ma. PacuerT 4acToTh
MEePEeCKOKOB /I BaKaHCHOHHOro Mexanm3ma ObocHO-
BaTh hopMyny cBOOOHOI SHEprum s (ha3oBOro Ipe-
BpauieHu IlocTpouTs nuarpaMm paBHOBECHS B JIByX-
KOMITOHEHTHBIX cucteMax, OIpenennTb CUMMETPHIO
KPUCTAJUIMYECKUX PEIICTOK METalIoB. Paccuurars
pa3Mepa KPUTHYECKOTO 3apOABIIIA, CKOPOCTh 3apOiK-
JICHISI M CKOPOCTh POCTa KPUCTAILIOB.

0) Ilopsinok mpoBeneHUs MPOMEKYTOYHOM ATTECTANMH, MOKA3aTeJH 1 KPUTEPHH OLICHH-
BaHUs:

[TpomeskyTouHas aTTecTanus Mo AUCIUILITHHE « Teopust CTPOSHHUS MaTepraIoB) BKIIIOYAET TEO-
pPETUYECKHE BOTPOCHI, TTO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHUS 00yUYArOIIUMUCS 3HAHUH, U TIPaK-
TUYCCKUC 3alaHNs, BBIABIIAIOIINEC CTCIICHDb Cq)OpMHpOBaHHOCTH YMCHI/Iﬁ u BJ'Ia)]eHI/II\/'I 1 MMPOBOJUTCH B
dbopMe rK3aMeHa.

DK3aMeH M0 JaHHOM JIUCUUIUIMHE TPOBOAUTCS B YCTHOM (opMe MO SK3aMEHAIIMOHHBIM Ouiie-
TaM, KOKIbIH U3 KOTOPBIX BKJIIOYACT TEOPETUUCCKHUE U MPAKTHUECKUE BOITPOCHI.

IMoka3aTe/ i 1 KpUTEPUH OLEHUBAHUSI IK3aMeHAa:

— Ha OLICHKY «OTJIMYHO» — 00y4JaIOUIHiiCs JEMOHCTPUPYET BBICOKHI YPOBEHb C(HOPMHUPOBAH-
HOCTH KOMIICTCHI[HI, BCECTOPOHHEE, CHCTEMATHUECKOE U TIIyOOKOE 3HaHHE YUeOHOro MaTepuania,
CBOOO/THO BBITIOJIHSET MPAKTHUYECKHUE 3aJaHKsI, CBOOOTHO OTIEPHPYET 3HAHUSIMHU, YMCHUSMH, IPHUME-
HACT UX B CUTyallUsIX MHOBEIIIIEHHON CIIOKHOCTH.

— Ha OLICHKY «XOPOIII0» — 00YYaIOIIHIiCs JEMOHCTPUPYET CPEIHUIN YPOBEHb CHOPMUPOBAHHO-
CTH KOMHeTeHHI/II\/'I: OCHOBHBIC 3HaAHUA, YMCHUSA OCBOCHBI, HO NOMMYCKAIOTCA HE3HAYNUTCIIbHBIC OIHI/I6KI/I,
HETOYHOCTH, 3aTPYTHCHHS IPU aHATUTHUECKUX OTNEPALUAX, IEPEHOCE 3HAHUN M YMCHUH Ha HOBBIC,
HCCTAaHJAPTHBIC CUTyalluU.

— Ha OLICHKY «Y/JA0BJIETBOPUTEIBHO» — O0YUYAIOIIHICS JEMOHCTPUPYET MOPOTOBBIN YPOBEHB
c(OpMUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI JTOMYCKaIOTCS OINUOKH,
MPOSIBJISIETCS] OTCYTCTBHE OT/ICNIbHBIX 3HAHUN, YMCHHU, HABBIKOB, 00yJYarOIIUIACS HCIIBITHIBACT 3HA-
YUTCIIBbHBIC 3aTPYAHCHUS TP ONICPUPOBAHUHN 3HAHUAMU U YMCHHUAMU IIPU UX ITEPEHOCC HA HOBLIC
CUTYaIlUH.
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— Ha OLIEHKY «HeYA0BJIETBOPUTEIbHO» — 00YJAIOLIHIICS TEeMOHCTPUPYET 3HAHUS He OoJiee

20% TeopeTH4ecKoro MaTepuasa, JOIMyCKaeT CYIIECTBEHHbIE OITMOKHU, HE MOKET MI0Ka3aTh UHTEII-
JIEKTyaJIbHbIC HABBIKU PEIICHUSI MPOCTHIX 3a/1a4.

8 YueOHO-MeTOANUYECKOEe U MHPOPMAIMMOHHOE 00€ecneYeHne TUCIUILIAHBI
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3apamuuH A.H. Ilokaganos B.B. Crepeorpaduueckue mpoekuun [Tekcr] MaraHutoropek,
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[IporpammHoe obecnieueHre U MHTEpHET-PECYPCHI:

Haumenosanue 110 No norosopa CpoOK IeiCTBHS JTUIEH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021

J-757-17 ot 27.06.2016 27.07.2018

MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHO

FAR Manager CBOOOJTHO pacmpocTpaHsieMoe | 0eccpouHO
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CB00O0IHO pacpocTpaHsieMoe | 6ecCpodHO

1. Dnekrponnas 6asa mepuoauueckux usganuii East View Information Services, OO0 «MBUC»:

https://dlib.eastview.com/

2. HantmonaneHast nHQOpMAIIMOHHO-aHATUTHYECKAsE cucTeMa — PoccHiiCKuii MHIEKC HAYYHOTO IIUTH-
posanus (PUHLI): URL.: https://elibrary.ru/project_risc.asp

3. INouckosas cucrema Axanemusi Google (Google Scholar): URL: https://scholar.google.ru/
4. NundopmanmonHas cucrema - EgumHoe OkHO goctyna K uH(popManuoHHbIM pecypcam: URL:

http://window.edu.ru/

5. ®@enepanbHOE TOCYIAPCTBEHHOE OMOpKETHOE yupexiaenue «DenepaabHbIi WHCTHTYT MPOMBIIII-
neHHo# coocteHnoctr»: URL: http://wwwl.fips.ru/
6. Poccuiickas ['ocymapctBennas oubanoreka. Karamoru: https://www.rsl.ru/ru/4readers/catalogues/

7. DNEeKTpOHHbBIE

pecypcsl

OUOIUOTEKU MI'TY UM. .. Hocoga:

http://magtu.ru:8085/marcweb2/Default.asp

8. YuuBepcurerckas nadopmannonnas cucrema POCCHS: https://uisrussia.msu.ru
9. MexayHapojHas HayKOMeTpHuecKkas pedepaTHBHAs U MONHOTEKCTOBas 0a3a JAHHBIX HAYYHBIX
m3nanuii «Web of science»:_http://webofscience.com

10. MG)K,HYHapOI[HaSI pe(bepaTI/IBHaﬂ H IMOJIHOTCKCTOBAA CIIpaBOYHAsA 0aza JAaHHBIX HAYYHBIX PI3I[aHHﬁ

«Scopus»: http://scopus.com

11. Mexaynapo/Has 6a3a MOJTHOTEKCTOBBIX KypHaoB Springer Journals: http://link.springer.com/
12. MexayHapoaHash KOJUICKIIUS HAYYHBIX MPOTOKOJIOB IO PA3IUYHBIM OTpaciisiM 3HaHUU Springer
Protocols: http://www.springerprotocols.com/

13. MexaynapoaHas 0a3a CIIpaBOYHBIX HM3JaHHW 1O BCeM oTpacisiM 3HaHuii SpringerReference:
http://www.springer.com/references

14. ApxuB HayuHbIX XypHaloB «HalMoHanbHBIA 3JE€KTPOHHO-UH(DOPMALIMOHHBIA KOHLIOPLILYM»
(HIT HOUKOH): https://archive.neicon.ru/xmlui/

9. MarepuajibHO-TEXHHYECKOe o0ecnedeHne TUCHUIIMHBI (MOAYJIs)

Tun u Ha3BaHUE ayJUTOPHUH

OcHarnieHue ayJIniTOpum

Ayauropun Juist TEKIMOHHBIX
Y TIPaAKTUYECKUX 3aHATHI

MynbTMeIMiHBIE CPEACTBA XPAHEHHUS, IIEPEAAUYN U IIPEICTABIIC-
HUS UHGOPMAIUU, MOJIENIN KPUCTAIIIMUYECKUX PELIETOK, 00pa3Libl
JUIsl TIPOBEJICHUS] IPAKTUYECKUX 3aHATUH

Aynutopun Uit caMmoCTOsI-
TeIbHOU PabOThI: KOMITBIO-
TEpHBIC KJIACCHI; YATATHHBIC
3aJ161 OMOJINOTEKH

[Tepconanbubie KOMITbIOTEPHI ¢ TakeToM MS Office, BbIxogom B
WHTEpHET U C TOCTYIOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA

Aynutopus Uil TPYIIIOBBIX U
VMHJUBHUYaJIbHBIX KOHCYJIbTA-
AW, TEKYIIETO KOHTPOJIA U
IIPOMEKYTOUYHOM aTTECTAllUU

Crneunanu3upoBaHHas MeOelb.

I[Tepconanbhbie kKoMmmbloTepsI ¢ makerom MS Office, Brixomom B
WHTepHET U ¢ 10CTYNOM B JIEKTPOHHYIO HHGOPMAITMOHHO-
00pa30BaTeNIbHYIO CPely YHUBEPCUTETA

[Tomemienue 1ist XpaHeHUs U
npoduIakTHIeCcKoro oociy-
KUBaHUsI Y4€OHOTO 000pY10-
BaHUs

CrneunanusupoBanHas Medens. CTaHOUHBIN apK 000pYyI0BaHUS U
MHCTPYMEHTBHI JUISI TPO(UIAKTUYECKOTO O0CTYKUBAaHUS U PEMOHTA
yaeOHoro obopynoBanus. [lomenenre yist XxpaHeHUs y9eOHOTO
o0opymoBaHus
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