





1. OFBEKT, IIEJIb U 3AJTAYN OCBOEHUA JUCHUIIJINHBI

Henp aucuuMmiauHbl TeOpeTHYecKass MOATOTOBKa B 00JacTHM TEOPETUYECKUX OCHOB
MaTepHaoBeICHHs ISl TOHUMAHUS IPUPOIBI IPOLIECCOB TEPMUUECKOM 00paboTKH 1 oOecredeHus
CBOMCTB METAJIJIOB U CIUIABOB B 33JJaHHOM HAIPABJICHUH.

B pesynbrare ocBO€HUS AMCLMIIIINHBI CTYIEHT JOJIKEH:

- 3HATHh OCHOBBI (U3UKM TBEPJAOTO M JKUAKOCTHOTO COCTOSIHMS;  B3aMMOCBSI3b aTOMHO-
KPUCTANIMYECKOTO M 3JEKTPOHHOIO CTPOEHHsI MaTepuanoB ¢ (U3NYECKUMHU CBOWCTBAMH H
Ipolreccamy, KOTOPbIE IPOUCXOMAT BO BpEMs TEPMUYECKOrO JACHCTBUS Ha MaTepHUalbl,
OCHOBHBIE IOHATHS I€OMETPUYECKONH TEPMOJMHAMUKH, TEPMOAMHAMUYECKOE PABHOBECHE B
OMHAPHBIX M TPOHHBIX CUCTEMaX; MOHATHE O MU (y3uH 1 (Ha30BBIX MPEBPAIICHUSIX;

- YyMeThb aHAJIU3UPOBATh aTOMHO-KPHCTAINIMYECKOE CTPOECHUE PAa3HOOOpPa3HbIX (a3, Xapakrep Cuil
MEKAaTOMHOW CBSI3M, ATOMHBIA MEXaHM3M U KHHETHKY Au(Qy3HBIX MPOIECCOB IS
IPOTHO3UPOBAHUSA M3MEHEHUH CBOMCTB INpPH JIETMPOBAHUH, (PA30BBIX IEPEX0/aax; MPUMEHSTbH
OCHOBHBIE TIOJIO)KEHUSI TE€OMETPUYECKOM TEPMOJMHAMHUKMA M 3aKOHOMEPHOCTEM AuarpaMm
(ba30BBIX PABHOBECHI U1 aHAJIM3a NIPEBPAICHUI B OMHAPHBIX CUCTEMAX.

[lepeuncnennple pe3yiabTaThl OOydYeHHs SBISIOTCS OCHOBOM s (hOpMHUpPOBAHHS
CJIEIYIOIIMX KOMIIETEHLIUN:

- CIIOCOOEH Ha OCHOBE CHUCTEMHOTI'O MOAX0/1a MPUMEHSATh OCHOBHBIE METO/IbI UCCIIEI0BAHUS,
aHaJIW3a, JAWATHOCTMKM W  MOJEJIHMPOBAHMSL  CTPYKTypbl M CBOMCTB  METaJUIMYECKHX,
HEMETAJUIMYECKUX, KOMIIO3UIIMOHHBIX U IOPOIIKOBBIX MaTEpUAJIOB B HAYYHO-UCCIIEN0BATEIBCKON U
npou3BoJIcTBeHHOI nestenbHocTH (ITK-1);

- CIIOCOOCH BHIMOJHATh KAYECTBEHHBIH M KOJIMYECTBEHHBIM CTPYKTYPHBIH M (ha30BBIN
aHanmu3, aHajau3 cocTaBa (a3 B MaTepuasax C HUCIOJb30BAHUEM METOJIOB ONTHYECKOH,

AIIEKTPOHHOM, HOHHOM MUKPOCKONHH, PEHTTEHOCTPYKTYPHOI'O U PEHTI€HOCHEKTPAIIbHOTO aHAIn3a
(TTIK-2).

2. MECTO JUCIHMUILIMHBI B OCHOBHON MPO®ECCUOHAJBHON
OBPA3OBATEJIbHOM ITPOT'PAMME BBICIIIEI'O OEPA3OBAHUA

JlucuuiuiiHa OTHOCHTCS K 4acTH, (OPMHPYEMOW Y4YacTHUKaMH 0O0pa30BaTEbHBIX
otHomeHnui brioka 1 guctumma (Momysieit) yueOHOTo TuTaHa.

basupyercs Ha 3HaHUSIX, YMEHHSIX M HaBBIKaX, KOTOPbIC CTYJCHT MPUOOPET MPU OCBOCHUHU
NpeaACCTBYIOIUX AOUCHUIUIMH: BbICIIAA MATCMATHKA, (1)1/131/11(21, XHUMMHAI, (1)1/131/1qecxa$[ XHUMMHAI,
kpucrauiorpadus, 1eeKThl KPUCTALUTUIECKOTO CTPOCHHSI.

3HaHUSI U yYMEHMsI, IPUOOpPETEHHbIE NMPU OCBOCHHUU JAHHOM NHUCLUUIUIMHBI, PEaNTU3yIOTCS
CTYJICHTOM TIPY M3YYCHUU TaKUX JUCIUILIAH - METObI CTPYKTYPHOT'O aHAIN3a; METAJUIOBEICHUE;
TEOPHsI TEPMUIECKOH 00pabOTKM METAJIJIOB; TIOPOIIKOBEIE W KOMITO3UIIMOHHBIE MAaTEPUAIIbI; CTAIN
U CIUIaBbI C OCOOBIMH CBOWMCTBaMU; I[BETHBIC METAJUIBI M CIUIABBI, a TAKXKE NMPHU BBITOJHCHUU
KypCOBOTO TPOEKTa, MPOXOXKICHHH YYEeOHOH M TPOU3BOACTBEHHOW MPAKTUK, MPOXOKICHUU
rOCyJIapCTBEHHON UTOTOBOW aTTECTAIINH.



3. CTPYKTYPA U COAEP KAHUE JUCIUITVINHbI

3.1. PacnpeaesieHue y4eOHBIX YaCOB MO TeMaM JUCHUILIMHBI H BUIAM 3aHATHI

HanmenoBanue tem
(conmepkaTelbHBIX MOJTYJIEH )

KonnuectBo yacos
(ouHas / 3a04yHasi popma 00yUeHUs)

B ToM umucie

Beero | Jlekuuu | Jlabop. | Ilpaxr. CP
(Cemun.)

Tema 1. Beenenue 2/5 1/0 0/0 0/0 1/5
Tema 2. )EapaKTepHcha arperaTHbIX 7,8 270 2/1 0/0 1/7
COCTOSIHUH BEILIECTBA
Tema 3. CoBpeMeHHbIE MTPECTABICHUS
OTHOCUTEIJIHO CTpOeHMS KpucTaimuueckux | 10/ 10 2/0 6/ 0 0/0 2/10
TBEPJBIX TEI
Tema 4. OcoOEHHOCTH CTPOCHUS 9/8 4/1 0/0 270 3/7
KHUJIKOCTH
Tema 5. TBepacHUE )KUIKUX BEIIECTB 7/7 4/1 0/0 0/0 3/7
Tema 6. /IlnarpaMMbl COCTOSTHHS 12/16 2/1 0/0 4/1 6/ 15
Tema 7. DnemeHTHI rpadudyecKoit 12/17 4/1 0/0 2/1 6/ 15
TEPMOJUHAMHUKHI
Tema 8. OcHOBBI KBAHTOBO-MEXaHUYECKOM
TEOpUU. DHEPIrETUUYECKUE COCTOSHUSA B 13/8 6/1 4/0 0/0 3/7
TBEPJIBIX TEIAX
Tema 9. /IlnarpaMMbl OMHAPHBIX CIUIABOB 21/20 6/1 5/1 6/4 4/14
Tema 10. /IluarpaMMbl COCTOSIHUSI TPOMHBIX 11/7 470 0/0 3/0 47
CUCTEM
Tema 11. Tumnsl cBS3U B KpUCTAIIIaX 7/6 4/0 0/0 0/0 3/6
Tema 12. Kpucramnnyeckas CTpyKTypa 10/7 6/0 0/0 0/0 4/7
TBEpAbIX (a3
Tema 13. JTluddysus 10/6 6/0 0/0 0/0 4/6
KonrakTHas pa6oTa (1onoTHUTEIbHAS) 6/8
KypcoBasi padora (mpoekr) 27/27 271727
HToro no Buaam 3aHATHH 162/162 | 51/6 17/2 17/6 | 71/140
Kounrtpoan 36/36
UTOoro 198/198 | 51/6 17/2 17/6 | 71/140

®opMupoBaHUe KOMIIETEHIHIl B pe3yJIbTaTe OCBOEHHS TeM JAUCHHUIIIMHBI

Komnerenmun Tembl TMCHUNIUHBI, HalleJIEHHbIE HA BLIPA0OTKY KOMIIETEHIIHM U
K-1 Temwr 1,2,4,5, 7,8, 11, 13.
IIK-2 Temn1 3, 6,9, 10, 12.
3.2. Jlekuuu

Tema 1 BBegenue.

Conepxkanuie TeMbl 1. CBsI3b TEOPETUUECKUX OCHOB MATEPUAJIOBEACHHS C MOCIEAYIOIIUMHU

KypcaMH U IPaKTHYECKUMHU BOIIPOCAMHU.

Jluteparypa temsbl 1: [1.2.3.4.5.6,10]




Tema 2 XapakTepucTHKA arperaTHbIX COCTOSIHMI BellecTBa

Conepxkanrie Tembl 2. OOIIMEe XapaKTEPUCTUKU IUJIA3MEHHOTO M Ta30BOTO COCTOSHHMA.
Kunkoe cocrosiaue. beccTpykTypHas, perneryatas ¥ JABYXCTPYKTypHas Monenu. JlanpHuili u
onxHU nopsinok. JXKuakue kpucramibl. TBepaoe cocrosiHue. Kprcranisl, MeTalnaInyeckoe CTeKIIo,
JNEHCTBUTENHHO aMOp(HBIE U peHTreHoaMopHbIe (a3bl.

Jluteparypa Temsr 2: [1,2, 3,4, 5,6, 10]

Tema 3. CoBpeMeHHbIe NPeEACTABJICHHS OTHOCHUTEJIBHO CTPOCHHS] KPHUCTANLIHYECKHX
TBEpPABIX TeJ

Conepxanne TeMbl 3. OCOOEHHOCTH KPUCTAIUIMYECKOTO CTPOCHHS PEAIbHBIX KPHCTAJIIOB.
B3aumopeiictBue 1e)eKTOB KpUCTANIMYECKOTO CTPOSHUS M UX BIMSHHE HAa CTPYKTYpPYy U CBOICTBa
METAJUIMIECKUX KPUCTAIUIOB. M3ydeHne CTPYKTypbl KPUCTAIUIOB TU(GPAKIIMOHHBIMH METOJAMH.

Jluteparypa Temsbr 3: [1,2,3.4, 5,6, 10]

Tema 4. Oco0eHHOCTH CTPOEHUS KUTKOCTH.

Conepxannie Tembl 4. CTpyKTypHbIE HW3MEHEHHUS BO BpeMs IuTaBlieHUs. OYyHKIUSA
paMaIbHOTO pacIpeiesiecHus] aToMOB. [1apHbIN MOTEHIMAT B3aMMOACHCTBHsI. MOJIeIbHBIC TEOPUU
KUAKoCcTH: kecTkux cdep, k.beprama, Teopuss crOOTaKCHCOB, KBAa3WUTOJUKPUCTAILIMYCCKAS
MO/IEITb.

Jluteparypa Temui 4: [1, 2, 3,4, 5, 6, 10]

Tema S. TBepaeHue :KUIKHUX BeLECTB.

Conepxanne Tembl 5. Kpucramnuzanus, crekinoBaHue, amopduzanusa. CpoiicTBa u
pUMEHEHHUE aMOP(HBIX MaTepuaioB. JKuaKue KPUCTAIUTBI M THUITBI UX CTPYKTYP

JIuteparypa teMsl 5: [1, 2. 3.4, 5,6, 10]

Tema 6. /luarpaMMbl COCTOSIHUS.

Conepxkanuie Tembl 6. [luarpamMmbl COCTOSHUSA. TepMOIMHAMHYECKUE TMOTCHIUAIBI U
ycinoBusi paBHoBecusi. Kiaccudukamms $a3oBbix mpeoOpasoBanuid. Juarpammbl  (ha30BbIX
PaBHOBECHI OJTHOKOMITIOHEHTHBIX CUCTEM.

JIuteparypa teMnl 6: [1, 2. 3.4, 5.6, 10]

Tema 7. DneMeHTHI rpadu4ecKoii TEPMOAMHAMHKHI

Copepxanue TeMbl 7. OHeprus ynopspodeHus. KoHIEHTpalMoHHas 3aBHCHUMOCTh
TEPMOJMHAMMYECKUX MOTEHIMAJIOB TBEPJBIX pacTBOpPOB. AHamu3 (OpMbl U  B3aUMHOIO
PacnoJIoKEeHUsI KPUBBIX TEPMOJAUHAMUYECKOTO MOTEHIIMANIA.

Jluteparypa Tembr 7: [1,2,3.4, 5,6, 10]

Tema 8. OCHOBbI KBAHTOBO-MeXaHUYECKOH TeopuH. JHepreTHYecKue COCTOSIHUSL B
TBEPABIX TeJax

Conepxanne Tembl 8. CootHomenue ['eiizenOepra, Einmreiina, J[le-bpoiinsa, ux
KOHLIETITyaJbHasi CyTh W 3HaueHue. KBaHTOBaHWE SHEPIrHH, KBAHTOBBIE YHCJIA. 3alOJIHCHHE
3JIEKTPOHHBIX YPOBHEH aTOMOB. DJEKTPOHHBIE COCTOSIHHMS B TBEPAbIX TeJaX. JHEPreTHUECKHe
1oJ10chl. [ToABMKHOCTE 31IeKTPOHOB | dHeprus Depmu. DddekTuBHAS Macca dJIEKTpoHA. MeTobI
MOJXOJ0B K PAaCCMOTPEHHUIO JJIEKTPOHHBIX COCTOSSHUM B MeTajlaX. DJEKTPOHHAsI M JAbIPOYHAs
MPOBOAUMOCTb.

JIluteparypa Temsul 8: [1,2, 3,4, 5,6, 10]

Tema 9. /luarpaMmMbl OUHAPHBIX CIIJIABOB
Copnepxanue Tembl 9. CnnaBel € HEOTpaHMYEHHOW pacTBOpPUMOCTbIO. CHCTEeMBI C
9BTEKTUKOW U MEPUTEKTUKON. J[marpaMMbl COCTOSIHUSI C TIPOMEKYTOYHBIMH (pazamu. [lmarpamMmel ¢
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OJUMOP(MHBIMH TPEBPAIICHUSIMHA KOMITOHEHTOB. JlarpaMMbl ¢ OTpaHHYEHHOW PAaCTBOPUMOCTHIO B
JKUIKOM COCTOSTHUU.
Jluteparypa temut 9: [1,2.3.4. 5,6, 10]

Tema 10. /InarpaMmmbl COCTOSHUS TPOMHBIX CHCTEM

Conepxxanue TeMbl 10. ['eomeTpuyeckue OCHOBBI AMArpaMM TPOMHBIX CUCTEM. /(narpammsl
C HEOTPAHMYEHHON U OTPAHUYCHHOW PAaCTBOPHUMOCTBIO KOMIOHEHTOB. M30- M MOIUTEpPMUUYECKHE
pa3pesbl.

Jluteparypa Temsr 10: [1, 2, 3,4, 5, 6, 10]

Tema 11 Tunsl cBSI3H B KPUCTALIAX

Copepxanne Tembl 11. OOmas xapakrepuctuka. CBs3p Ban-nep-Baanbca. HonHble
Kkpucrauisl. KoBaneHTHas cBs13b. MeTammueckre KpUCTalIbl.

Jluteparypa Temsbr 11: 1,2, 3.4, 5, 6, 10]

Tema 12 Kpucrauindeckasi CTPyKTypa TBepabIx ¢a3

Copnepxanue Tembl 12. TBepnable pacTBOpbl. Tumbl TBEpABIX pacTBOpoB. B3ammHas
pacTBOPUMOCTh METAJUIOB. YTIOPSAJOYECHHBIE TBEpPIbIE pPacTBOPbl. CBEPXCTPYKTYphl. bBiamkHMI
HOpSAZIOK B TBEpAbIX pacTBopax. CTpyKTypa NpPOMEXKYTOUHBIX (pa3. DJIEKTPOHHBIE COEAMHEHUS.
®a3sbl JlaBeca. Curma dassl. [IpomexxyTounsie (ha3pl BHEAPEHUSI.

JIutreparypa tembr 12:[1.2.3.4.5.6,10]

Tema 13 Tuddpysusn

Conepxanne Tembl 13. OOmme mnonsatus. OcobeHHoctH auddy3um B KpUCTaUIaX.
Juddysus B crutaBax THITa TBEPAOTO pacTBOpa BHEApeHHs. BakaHCHOHHBIN MexaHu3M U Qy3uH.
[Tepemerienne aToMoB Ha Oojblne paccTosiHUA. Makpockonuueckas nuddysus. 3akoHsl Duka.
Juddysus B mone HanpspxkeHnd. 3epHorpannyHast 1updy3us. DKCepuMEHTaIbHbBIE HCCIIeIOBAHUS
1 y3UOHHBIX MPOLIECCOB.

Jlutepatypa temst 13:[1,2.3.4, 5, 6, 10]

3.3 IlpakTHyecKkue 3aHATHS

Ne OOmbewM, yac.
Tema 3ansTHs Jluteparypa
/1 OYH/3204YH
1 M3yueHne nporeccoB KpucTauin3aiuu 2/1 [6, 8, 10]
5 AHanmM3 1uarpamMm COCTOSIHUSI Pa3JINYHBIX JBYX- U 15/5 (6. 8. 10]
TPEXKOMIIOHEHTHBIX CHCTEM
HUTOI'O 17/6
3.4. JlabopaTopHbIe padoThI
Ne Tema paboThI Obbem, Fac. Jluteparypa
n/n O0YH/3a04H
1 OCHOBHBIE THUIIBI METAJUIMYECKUX CTPYKTYpP U IUIOTHOCTH 21 (6. 7, 10]
YIaKOBKU
2 B3anmoneiicTBue KpaeBbIX NHUCIOKAIMMA 2/0 [6,7,10]
3 B3aumoeiicTBre MUCIOKAIMIA C TOYSYHBIMU 1eheKTaMu 4/0 [6,7,10]
4 TOqeqHLEe ne(eKTHI. Onpenenenue KOHIIEHTpallUuH 4/1 (6.7, 10]
BAaKaHCUU METOJOM U3MEPEHUS JJIEKTPOCOIPOTUBIICHHUS - 7
OKCNEPUMEHTAIIBHOE TOCTPOEHUE JUarpaMMbl JIBOMHOM
5 METAJUIMYECKON CUCTEMBI DBTEKTHYECKOI'O THIIA METOJIOM 5/0 [6,7,10]
TEPMUYECKOTO aHaJIM3a
HUTOI'O 17/2




3.5. CamocTosiTeibHasA padoTa CTyAeHTA

No . O0BeM, Jac.
Bunasl camocTosiTensHON paboThI CTyACHTa
n/n OYH/3a04H
1 H3ydeHne TeKIMOHHOIO MaTepuaia 27/58
2 IToaroroBka K MpakKTUYECKUM 3aHSATHUIM 9/30
3 [TonroroBka K 1a00paTOpPHBIM paboTaM 8/25
4 BrlnosiHEHNE KypCcOBOro IIPOEKTa 0/0
5 BoinosiHeHue KypcoBoii paboThl 27/27
6 BrllnonHEHNE MHAMBUAY AJIBHOTO 3a1aHUsI 0/0
Htoro: | 71 /140

3.6. KypcoBoii npoekT (padoTa) niaiu MHAMBUAYAJIbHOE 3a/1aHUE

Tema kypcoBoil paboThl: «AHanu3 auarpaMMbl (pa3oBBIX PABHOBECHH TBOWHOW CHCTEMBI
(YKa3aTb cuUCTEMY)»

[Ipu BBIMOIIHEHNH KYPCOBON pabOThI CTYACHT JOJIKEH:

- OXapaKTepH30BaTh 33JaHHYIO JHarpaMMy COCTOSHHUSI PEAJIbHON JIBOMHOM CHUCTEMBI
HauOoJIee MMOJIHO;

- TIOCTPOUTH KpHBBIE OXJIAXKACHHUS M OMNHCATh MPOUCXOASIINE H3MEHEHHs (Ha30BbIX
PaBHOBECHI MPU OXJIAKICHUH U3 KUIKOTO COCTOSIHHS JIUIs IBYX MPEATIOKEHHBIX CIUIABOB 33/IaHHOM
CUCTEMBI;

- JUIS KQXJIOTO M3 YKa3aHHBIX CIUIABOB OMPEACIUTh OTHOCHTEIBHOE KOIHUYeCTBO (a3, mx
pPaBHOBECHBIE COCTaBbl M, IO BO3MOXHOCTH, KOJHYECTBO CTPYKTYPHBIX COCTaBISIOIIUX IPH
temrepatypax Ty ans crinaBa 1 u Ty auist crtasa 2;

- IpH ABYX yKa3aHHbIX Temmeparypax T3 u Ts HEoOX0IUMO MOCTPOUTH CXEMY KPHUBBIX
KOHIICHTPAIMOHHON 3aBUCHUMOCTH TEPMOJIMHAMUYECKOTO TOTEHIMANa i BCEX BO3MOXKHBIX B
cucrteMe (a3 B TOM K€ MacmiTade Mo KOHIEHTPAIUsM, YTO M Y M300paKeHHOW amarpammbl. Ha
CXeMe HeOOXOIMMO yKa3aTh KOHIIEHTPAIMOHHBIC HHTEPBAIBI CYIIECTBOBAHMSI PA3INIHBIX (ha30BbIX
pPaBHOBECHIL, a B TEKCTE MOSICHUTENIbHOM 3alMCKU - IPUBECTH T'PAHUIIBI 3TUX 00JacTell B MaCCOBBIX
MPOIEHTAaX U, HA OCHOBAHUU TEPMOANHAMHYECKUX 3aKOHOMEPHOCTEH, 1aTh ITOMY MOSICHEHUSI.

O6bemM KypcoBoil paboTel — He Oosee 50 cTpaHuIl COPOIIIOPOBAHHBIX PYKOIHUCHOTO WIIU
MaIIMHOMUCHOTO TekcTa. CTyIeHT 00s13aH 0pOpPMHUTH KypCOBYIO pabOTy CTPOTO B COOTBETCTBHH C
ycranoBieHHbIMH TpeOoBaHusiMu JICTY 3008-95 na nmucrax hopmara A4.

4. ®OHJ OHEHOYHbLIX CPEJACTB

4.1 Kputepun M mKAaJbI JJI UHTETPUPOBAHHON OLEHKH YPOBHSI C(POPMHUPOBAHHOCTH
KOMIIeTeHLM I
Cocmasnarowas komnemeHyuu — NOIHOMA 3HAHULL
HYJIEBOIl YPOBEHb: HEBEpPHBIC, HE apTYMEHTHPOBAHHBIE, C MHOXKECTBOM TPYOBIX OIIMOOK OTBETHI
Ha BOIIPOCHI / OTBETHI HA J[Ba BOIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBYIOT. Y POBEHb 3HAHUM HIKE
MUHHMAaJIbHBIX TPEOOBaHUM;
MUHHUMAaJILHBIN YPOBCHB: JaHbI HC IMMOJIHBIC, HC TOUHLIC 1 apr'YMCHTHUPOBAHHBIC OTBCTHI Ha BOIIPOCHI.
YpoBeHb 3HAHMI HUKE MUHUMAJIBHBIX TpeOoBaHMiA. JlomymeHo MHOTO TpyObIX OIMNOOK;
HOpOFOBBIﬁ YPOBCHB: JaHbl HCAOCTATOYHO IIOJIHBIC, TOYHBIC W APryMCHTHPOBAHHBLIC OTBCTHLI Ha
Borpochl. [l10X0 3HaeT TepMUHBI, OINpPENECNTCHUS] U TOHSATHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUICHUS, NPUHIUIBL. JI0MyIIIeHO MHOTO HETpyObIX OMNOOK;
cpenHuil ypoBeHb: JlaHBI JOCTaTOYHO TIOJIHBIE, TOYHBbIE W APryMEHTHPOBAHHBIE OTBETHI Ha
BOIIPOCHI. B IOCJIOM 3HACT TCPMHUHBI, ONPCACICHHUA U TMOHATHUSA; OCHOBHBIC 3aKOHOMCPHOCTH,
COOTHOIIIEHUS], TPUHLMUIBIL. J0MMyI11eHO HECKOIBKO HErpyOBIX OMINOOK;
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- IPOABHHYTHIN YPOBEHbB: JAaHBI MIOJIHbIE, TOYHBIE U ApPTYMEHTUPOBAHHbIE OTBETHl HA BONPOCHI. 3HAET
TEepPMHHBI, ONpPEJENCHNUss U TOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIECHUS, MPUHIIMIIBL.
JlomnyIieHO HECKOJIBKO HETPyObIX OINOOK;

BBICOKMI YpOBEHbB: JaHbl IIOJIHBIE, TOYHBIE U apIyMEHTHPOBAaHHBIE OTBETHI Ha BOIPOCHI. 3HAET
TCPMHHBI, OMPCACIICHHUA W IOHATHA, OCHOBHBIC 3aKOHOMCPHOCTHU, COOTHOLICHUS, IMPUHIUIIBI.
Jlony1eHo HECKOIbKO HETOUHOCTEH.

COCmCIGJZ}ZIOIMCl}Z KomMnemenyuu — yMernus

HYJIEBOW YPOBEHB: IOJHOE OTCYTCTBUE ITOHUMAHHUS CYTH METOAMKH PELICHUs 3aJa4yH, JOIYLIEHO
MHO>KECTBO IpyOeHIINX OMIMOOK / 3aJaHNsI HE BHITIOIHEHBI BOOOIIIE;

MUHUMAJBHBII YPOBEHB: Cl1a00e MOHUMAaHUE CYyTH METOJIMKU PELICHHS 3a/1a4H, OMYIIEHbI rpyOble
omnOku. Pemenuss He oOocHoBaHbl. He ymeeT ucnonb3oBaTh HOPMAaTHBHO-TEXHUYECKYIO
JUTEPATYpYy;

IIOPOrOBBIA yPOBEHB: JOCTATOYHOE IOHMMAHUE CYTH METOAMKHM DPELICHWs 33Jadd, JOIyIIEHBI
ommOku. PemeHnss He Bcerna OOOCHOBAaHBL. YMEET MCIOJIB30BaTh HOPMATHUBHO-TEXHUUYECKYIO
JITEPATypy;

CpeIHUN YpPOBEHb: B LIEJIOM IMOHHUMAET CyThb METOIUKU PEIICHHS 3a/Jaqd, JOIMYIIEHbI OIIHUOKH.
Pemenust He Bcerna 00OCHOBaHBL. YMEET HCMOJIB30BaTh HOPMATUBHO-TEXHUYECKYIO JINTEPATYpY,
HOPMAaTUBHO-IIPABOBBIE AKTHI;

IIPOJIBUHYTBHI YpPOBEHb: B LEJIOM IIOHUMAeT CYTb METOAMKHM PEIICHUS 3a1add, AONYIICHBI
HeToyHOCTH. CriocoOeH 00OCHOBATh pELIEHHs. YMEET HCIOJb30BaTh HOPMATUBHO-TEXHUYECKYIO
JIUTEPaTypy, HOPMaTUBHO-IIPABOBBIE AKTHI;

BBICOKUI ypoBeHb: [IoHUMaeT cyTh MeTOAMKH peleHus 3agaud. CrnocoOeH 000CHOBATh PeIeHUs.
YMeeT nenoabp30BaTh HOPMATUBHO-TEXHUYECKYIO JINTEPATYPY, HOPMATUBHO-TIPABOBBIEC AKTHI.

COCI’I’lle?JlﬂlOmaﬂ KomMnemeHyuu — éna0enue HabIKaAMU

HYJIEBOI YpPOBEHb: HE NPOAEMOHCTPUPOBAJI HABBIKM BBIIOJIHEHUS NPO(ECCHOHATBHBIX 3ajad.
HcnpIThIBaET CyIIECTBEHHBIE TPYIHOCTH IIPH BBIIIOJHEHUH OTACIBHBIX 3aJaHN;

MUHHMAJIbHBI YpPOBEHb: HE MPOJEMOHCTPUPOBAT HABBIKA BBIMOJHEHHS NPOQECCHOHATBHBIX
3az1a4. McIbIThIBAaET CyIECTBEHHBIE TPYIHOCTH TP BBIIIOJIHEHUH OTIEIIBHBIX 3aJaHUM;

MIOPOTOBBI ypOBEHB: BIAJEET OINBITOM TOTOBHOCTH K NPOPECCHOHAIBHOM MAEATEIbHOCTH U
npo¢ecCHOHATLHOMY CaMOCOBEPIIEHCTBOBAHUIO HAa MOPOrOBOM YypoBHE. TpyloBble AEHCTBUS
BBITNOJIHSET MEJIJIEHHO M HEKaU€CTBEHHO;

CpeAHUI YpOBEHb: BIAJIEET CPEIHUM OIBITOM T'OTOBHOCTH K MPO(eCcCHOHATbHOMN AEATENbHOCTU U
poeCCHOHATFHOMY CaMOCOBEPIIEHCTBOBAHUIO. Tpy/IOBbIEC NEHCTBHS BBHIMOJIHSACT HA CPEITHEM
YPOBHE IO OBICTPOTE U KaueCTBY;

MIPOJABUHYTHIN YPOBEHb: BIAJEET ONBITOM U TOCTATOYHO BBIPAKEHHOM JINYHOCTHOM TOTOBHOCTH K
npo¢eCCUOHATIBHON IeSTEIbHOCTH U MPO(EeCCHOHAIBHOMY CaMOCOBEPILICHCTBOBAHUIO. BhICTpO
Y Ka4ECTBEHHO BBINOJIHSET TPYJOBbIE IEHCTBHUS;

BBICOKMM YPOBEHb: BIAJEET ONBITOM M BBIPAXCHHOCTBIO JIMYHOCTHOM TOTOBHOCTH K
poeCCHOHATBLHON ESTETFHOCTH U MPO(EeCCHOHATBHOMY CaMOCOBEPIICHCTBOBAHUIO. BBICTPO
Y KQ4ECTBEHHO BBINOJIHSET TPYAOBbIE AEUCTBHUS.

0606wennas oyeHka cqpopmupo8aHHocmu KoMnemenyuil

- HyJIeBOM ypOBEHb: KOMIETEHIIMH HE C(POPMUPOBAHBI;

- MUHIMAJIBHBIN YPOBEHB: 3HAYUTEIHHOE KOJMYECTBO KOMIIETEHINIA HE chOpMUPOBAHO;

- TOpPOTOBBI YPOBEHb: BCE KOMIIETEHLUH COOPMHPOBAHBI, HO OOJBIIMHCTBO Ha MOPOTOBOM
YPOBHE;

- CPEHMI YPOBEHB: BCE KOMIIETEHLIMU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- IPO/IBUHYTHI YPOBEHB: BCE KOMIIETEHIINY C)OPMHUPOBAHBI HA CPETHEM HITH BHICOKOM YPOBHE;

- BBICOKUH YPOBEHb: BCE KOMIETEHIMH C(HOPMUPOBAHBI HA BBICOKOM YPOBHE.
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4.2 Bonipocskl K 3K3aMeHY U IpUMep 3K3aMeHANMOHHOI0 Onjiera

OO011ast cpaBHUTENbHAS XapaKTEPUCTHKA arperaTHbIX COCTOSIHUIN BEIIECTBA.

OmnpeneneHue IUIOTHOCTU YNAKOBKM KPUCTAJUIMYECKHX CTpPYKTyp (Ha mnpumepe ['TIK-
pELIETKH).

CoBpeMeHHbIE NIPECTABICHNS OTHOCUTEIIBHO CTPOCHUS KPUCTAIIINYECKUX TEII.
Knaccudukanus, cBoiiCTBa M MPUMEHEHUE KUAKUX KPUCTAIIIOB

JluneiiHble 1e(eKThl KPUCTATIINYECKOTO CTPOCHHUS

OxapakTepu3oBaTh 0COOCHHOCTH CTPOCHUS KpUcTandeckou pemerku ['TIK

[TonsiTe 00 3eMeHTapHOl sueiike U yCIoBUAX ee BhIOopa.

OO611as XxapakTepucTHKa MPoIecca KpUCTauI3auu

CpaBHenue mnapHoil ¢yHkuuu pacnpeneneHuss aromoB (IIOPPA) nns pacruiaBoB u
KPUCTAJITMYECKUX Tell

. OOBSICHUTD, TOYEMY B3aUMOJICHCTBUE MEXAy COOON KpaeBbIX MUCIOKALUNA M KPaeBBIX

JUCIIOKAIMK ¢ aTOMaM1 BHEAPEHUS IPOSABIIIIOT ce0s 1oce IIaCTUIeCKor aedopmManuu
KBaszunonukpucramindeckas MoJielIbHasi TEOPHUs CTPOSHUSI XKHUIKUX METAJIJIOB
CKJIOHHOCTB PACIUIaBOB K MEPEOXJIAXKICHHIO

. YcnoBust 00pa3oBaHusl HEOTPaHUUYEHHBIX TBEPABIX PACTBOPOB
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Turbl TBEpIBIX pACTBOPOB

ONEKTPOHHBIE COEIUHEHUS.

B3anMHas pacTBOPUMOCTH METAIIIOB

CTpyKTypbl IPOMEKYTOUHBIX (a3

OrpaHu4eHHbIE TBEPIbIE PACTBOPHI

[TpomexxyTouHble G-(a3bl.

Y1opsiioueHHbIE TBEPIbIE PACTBOPHI
[TpomesxyTouHble (a3bl BHEAPEHHUSL.
[IpomexxyTounsle (ha3bl co CTpyKTypoii [3-Bonbdpama.
CootHomenue I'eiizenoepry

CootHowmenune DiiHmTeliHa u Jle-bpoiins

Ouneprus Pepme.

®as3bl JIaseca.

KBanToBanune sHeprun. KBaHTOBBIE Unca.
Makpockonuueckas quddysus. [lepsrrii 3akon duka
Bropoii 3akoH Puka.

Pacnipenenenue @epmu

3anoHeHNE AIEKTPOHHBIX 000JI0UEK
Mertannuyeckas CBs3b B KpUCTaJLIaX

HoHHbIE KpuCTAIIIBI

OcHOBHBIE 0COOEHHOCTH 30HHOU TEOPUHU TBEPAOIO Tea
Ocob6ennoctu nudy3nn B KpucTammax
[TpumuTHBHAA Auelika. 30HbI bpuosHa
3epHorpannyHas U Qys3us.

bivxHMIM TOPSIOK B TBEPIBIX PACTBOPAX

Turmsl cBsI3el B KpUCTAILIAX

Juddy3us B TBepAbIX pacTBOpax BHEAPEHUS

. [IpencraBnenue 06 0OpaTHOM perieTke
42.
43.

DKcrnepuMeHTalbHOE H3yueHue aud@y3HbIX MPo1eccoB

JlaTb XapakTEpUCTUKY TMOJYYEHHOHM AUArpaMMbl COCTOSIHMSA JIBOMHOM CHUCTEMBI, MJIst
3aIaHHOTO CIUIaBa IOCTPOUTh KPUBYIO OXJQXICHHS M O0XapaKTepU30BaTh IPOLIECCHI,
KOTOpBIE MPOUCXOASAT TMPU 3TOM, MNPHUBECTH CXEMY KOHIIEHTPAUMOHHOW 3aBUCHMOCTH
TEPMOJUHAMHYECKHUX MOTEHIIHAIOB (a3, KOTopasi OTBEYaeT 3aIaHHOM TeMIiepaType.
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IIpumep IK3aMeHAIMOHHOTO OUJIETA

I'OY BIIO «/loHeukuii HANMOHAIBHBIN TEXHUYECKHII YHUBEPCUTET»
YpoBeHb BeICIIETO MPOGECCHOHATFHOTO 00PA30BAHMUS: 0akajaBpuaTt

(bakanaBpuat, CrICHUATUTET, MaTUCTPATYPA)

Hanpasnenue noarorosku : . 22.03.01 MaTtepuajoBeieHHe M TEXHOJIOTMH MaTepHaJIOB
(Koz, Ha3BaHHUE)
Hanpasnennocts (mpo¢uis): IIpukaanHoe maTepuajioBeaeHue,
MeTa/ioBeieHne U TepMuYecKast 06padoTKa
MeTAJLJI0B
(Ha3BaHHE)
Cemectp: YeTBEPThIi
VYueOHast qUCIUIUINHA: Du3nKa KOHIEHCHPOBAHHOIO COCTOSIHUS
BUJIET Ne __1

1. TectoBast KOMIIbIOTEpHAA 3a7a4a 1o pazjaeny «Da3oBble paBHOBECHUS B IBOMHBIX CUCTEMAX).

2. OO1mas xapakTepUCTHKa IIPOMEXYTOUHBIX (a3.

3. CpaBHHUTeNbHAS XapaKTEPUCTHKA CTPOSHUS THUITHIHBIX METAIUIMYECKUX CTPYKTyp. Kakue obmue cBoiicTBa

METAIIJIOB 00€CIICYNBAIOTCA OCOOCHHOCTSIMU TAKUX CprKTyp?

4. Ha‘lepTI/ITB CXCMY AuarpaMMbl COCTOSIHUSA ,I[BOﬁHOﬁ CHUCTEMBI, KOTOpasd NPpUBCACHHAA B IPUIIOKCHNUU K ou

Ty. I[aTL XapaKTCPUCTUKY AUArpaMMbl COCTOSAHUSA U (1)33, CYHICCTBOBAHNEC KOTOPBIX BO3MOXKHO B CIJIaBaxX CHU

CTCMBI. I[J'DI CIliaBa ¢ YKa3aHHBIM COACPKMUMBIM KOMIIOHCHTOB B COOTBETCTBUU C I[HarpaMMOﬁ COCTOSITHHUSA

MIOCTPOUTH KPHUBBIE OXJIAXKIEHUS, TPOAHAIN3UPOBATH MPOIECCHI, KOTOPHIE TIPH STOM IPOUCXOAAT. JlaTh Ko

YECTBEHHYIO OLIEHKY (a3zoBoro coctossusa npu temneparypax T + AT u T, - AT, caenats BBIBOIBI O Xapak

TEpEC Hp€06pa3OBaHI/I$l, KOTOPOC COCTOATIOCE.

yTBep)KZ[eHO Ha 3aCCJaHuN Kaq)eapm «Duznyeckoe MaTCcpUaJIOBECACHUC)
(HauMeHoBaHHe Kadeaphl IOTHOCTHIO)
IIpoToxkomn Ne oT 20 T
3aB. kadenpoit Eropos H.T.
(momnuce) (®.1.0.)
DK3aMeHaTOop IMerpymaxk C.B..
(momnuck) (®.1.0.)

4.3 Kpurtepum onieHMBaHUs

IIpomeskyTouHasi aTrrecTalmusi O pe3yJbTaTaM OCBOCHHUS JAUCLUUIUIMHBL B CEMECTpE
OpOBOIUTCA B (hOpME CEMECTPOBOrO K3aMeHa B COOTBETCTBUM ¢ «llonokeHnem 00 opraHu3anuu
y4eOHoro mporecca B JIOHEIIKOM HAMOHAJIHHOM TEXHHUYECKOM YHUBEPCHUTETE», YTBEPKICHHOM
npuka3zom JoaHTY ot 02.05.2018r. Ne 337-14.

Jlnist onipenesieHus ypoBHS 3HAHUN CTYAEHTOB UCTIOIB3YIOTCS TAKHE METOIBI KOHTPOJIS:

1. Texymmii orpoc 1o BceM TeMaM IpOorpaMMbl.

2. OmeHka KadecTBa M CBOCBPEMEHHOCTH BBINIOJHEHHE M 3aIIUTHl KYpPCOBOH pabOTHI,
71a00paTOPHBIX pabOT U MPAKTUYECKHUX 3aaHUI, KOTOPbIE OTHOCUTCS K COOTBETCTBYIOILEH TeMe.

MaxkcumanbHOe CyMMapHOE KOJWYECTBO 0AJUIOB, KOTOPBIE CTYACHT MOKET MOJYYHUTH TPHU
CBOEBPEMEHHOM 3amuTe J1ab0opaTOpHBIX pabOT U 3aJaHUM MPAKTHUYECKUX 3aHATHH, cocTaiser 20
0aJuIoB.

MakcumanbHOe  KOJIMYECTBO OajloB, KOTOpbIE CTYJIEHT MOXET [OJy4YUTh IpHU
CBOEBPEMEHHOM BHITIOJTHEHUH KYPCOBOM paboThI ,cocTaBiseT 10 Gaios.

MaxkcumanbHOe KOJIMYECTBO OaJIJIOB, KOTOPBIE CTYAEHT MOKET MOJYYHUTh IPHU BBIIOIHEHUU
NUCHbMEHHON 4acTH MPOMEXYTOUHOH arTrecTanuu (7k3amena) 70 6amios.

HtoroBasi cemecTpoBasi oueHka no gucuumuimHe no mkanam ECTS u HanuoHanmbHOU
BBICTABJISIETCS. HA OCHOBAaHUHM CYMMAapHOTO KOJIMYecTBa OajuloB, KOTOpbIE HaOpan CTYACHT B
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cooTBeTcTBUU ¢ Tabmuueh " CooTHomeHHE MeXIy cymMMmoi OamioB mo 100—OanmpHO# mIKanme u
OLIEHKaMH I10 1IKaje — rocygapctBeHHoit u ECTS ".

Texkyuiuii KOHTPOJIb 3HAHUN CTYJIEHTOB OYHOTO OOYYECHHsS MMPOM3BOAUTCS MO pe3yJibTaTaM
71a060PaTOPHBIX U MPAKTUYECKUX 3aHATHI U KOHTPOJIBHBIX OMPOCOB B XOJI€ UX MPOBEICHUSI.

Cymma 6amioB Ouenka Ouenka
o 100-0anpHOI mKane no mkayne ECTS 10 TOCYJIAPCTBEHHOM IKAJIE
90-100 A OtanyHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JOBJIETBOPUTEITHHO
35-59 F He
034 v yIOBJIETBOPUTEILHO

* — ¢ 00sg3aTebHBIM TOBTOPHBIM U3YYCHUCM JUCHUIIIINHBI.

"O1anuHo" (A) - CTy#eHT Ha Bce BOIPOCHI 3K3aMEHALMOHHOTO 33JJaHUsl OTBETUJI BEPHO.
OTBeThI apryMeHTHPOBaHbl 1 0OOCHOBAHHBI.

"Xopomo" (B) - CTyaeHT OTBETHJI IPAaBWJIHHO Ha BCE BOIIPOCHI IK3aMEHALIMOHHOTO OMIIeTa,
HO JOIMYCTHJI HE3HAYUTEIbHbIE OIIMOKKM TpU OOOCHOBAHHMU M ApPryMEHTHPOBAHUU OTAEIbHBIX
OTBETOB.

"Xopomo" (C) - CtyaeHT Ha OTAEIbHBIE BOIPOCH AK3aMEHAIIMOHHOTO OWJIeTa OTBETHUI
HEJOCTAaTOYHO apryMEHTUPOBAHO, IOMYCTUI OMIHOKH MPU 0OOCHOBAHUY MPUHSTHIX PEIICHHM.

"VaoBiaerBoputeabHo' (D) - CTyneHT B 1eIOM OTBETHJI MPaBUIBLHO Ha OOJIBITMHCTBO
BOIIPOCOB HK3aMEHALIMOHHOTO 3aJaHusi, HO OTBETHl JOCTATOYHO HE APryMEHTHPOBAHbI, MHOIO
omuOOK Mpu 000CHOBAHUHU U OOBSICHEHHH OTBETOB.

"YnosiaersopureabHo" (E) - CTyneHT OTBEeTMJI MNpaBWIBHO HE HAa BCE BOIPOCHI
9K3aMEHAIlMOHHOTO 3aJlaHMs, OTBEThl HE AapryMEHTHUPOBAHbI, MHOTO OMIMOOK MpH OTBETE Ha
TEOPETUYECKYIO YaCTh 3K3aMEHALMOHHOTO OHJIIETA.

"HeynoBiaerBopureabHo' (FX) - CryneHT He OTBETWI WM HE BEPHO OTBETHJI HaA
OOJNBIIMHCTBO BONPOCOB  3K3aMEHALIMOHHOTO 3aJaHus, OTBETHl HE OOOCHOBaHBI M HE
apryMeHTHPOBAHBI.

4.4 IlpuMep TeKyllero OmMpoca HA MNPAKTHYECKHUX (CEMHHAPCKHX) 3aHATHAX U
JabopaTopHbIX padorax

[IpakTnueckoe 3anarue «3yuenue mnpouecca KpUCTAUIU3ALMID)
KonTposibHBIE BOPOCHL:
. Uto Takoe kpucramum3anus’?
. ABm>Kyniasi cuiia KpUCTaUIA3ALHH.
. [TapaMeTpsl KpUCTAIIIU3ALIUH.
. @opma 00pa3yOUINXCs KPUCTAIIIOB.
. 'oMoreHHas kpucTamm3anus.
. 'ereporennas xpucramui3anms.
. MoauduuupoBaHue CIUIaBoB.

N NN R W

JlaboparopHas paboTa «B3anMoeiicTBie KpaeBbIX IUCIOKAIIHIL.
KonTposibHbIE BOPOCHL:
. Kakue cuipl 1eiCTBYIOT Ha AUCIOKAINIO?
. Kak onpenenuts BETUYUHY 3TOM CUIIBI?
. Kak pacnpenensitorcst HanpspKeHUs: BOKPYT KpaeBOW JUCTOKAIUU ?
. Kak B3auMoA€CTBYIOT KpaeBble AUCIOKALMHU B aPAJIIEIBbHBIX TUIOCKOCTAX CKOJIbXEHUU?

AW N~
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5. YKaxxute noJIoKEHUs yCTOMUMBOTO U HEYCTOMYHMBOTO PAaBHOBECHS TUCIOKAIUH.

6. Kak B3auM0o1€iICTBYIOT BUHTOBBIE AUCIIOKALINH?

7. CyiecTByeT JM TIOJOXEHHE YCTOMYMBOTO W HEYCTOMYMBOTO PABHOBECHS BHUHTOBBIX
TUCTIOKALNI?

8. Kak B3anMoIeiCTBYIOT KpaeBble TUCIOKAIIUU, JISKAIIUE B OJHOM IITIOCKOCTH CKOIBKCHUS?

4.5 KypcoBoe npoeKTHpPOBaHHE

CornacHo y4yeOHOMY TulaHy 1o aucuuruinHe "®dusumka KOHACHCHUPOBAHHOTO COCTOSHUSA"
MPEyCMOTPEHO BBIMOJHEHUE KYpPCOBOM PabOTHI.
Temarnka KypcoBOW paOOTBI CBsi3aHA C aHAJIM30M JAWarpamMmbl (Da3oBBIX PABHOBECHU
peanbHON TBOWHOU CUCTEMBI.
[Ipu oneHuBaHUM pPE3yJIBTATOB KYypPCOBOW pPabOTHI PYKOBOJCTBYIOTCS — CIIEIYIOUTUM
acIpe/eIeHneM MaKCHUMaJIbHO BO3MOYKHOTO KOJIMYECTBa 0aJJIOB IO OCHOBHBIM pasjieiaM paboThl:

Ne MakcumanbHO BO3MOXKHOE
HaumenoBanue pasnena
/11 KOJIMYECTBO 0AJIIOB
1 XAPAKTEPUCTUKHU 3JIEMEHTOB 10
XAPAKTEPUCTUKA NUATPAMMbBI HUKEJIb- 60
I/IHI[I/II71 (o 12 GamtoB st
- PaCTBOPUMOCTD IJIIEMEHTOB Ka)KJI0TO BOIpOca pasjena)
- mpeoOpa3oBaHus P Tpex(da3HBIX PABHOBECHAX
- XapakTepucTuka a3
- HaTM4Yue noJuMopdu3mMa KOMIOHEHTOB H (a3
- XapaKTepUCTHKA MpeoOpa3oBaHUM
3 | AHAJIM3 [TPOLECCOB, KOTOPBIE ITPOUCXOJAT 30
TP OXJIACKJIEHWI CITJIABOB (o 15 G6amioB ist
- cruiaB ¢ cogepkanueM XX, XX% A Ka)JIOr0 BOIIPOCa paszjea
- criaB ¢ copepxkanneM XX, XX% B
HUTOro 100

OnenuBaHue paszzena NPOU3BOAUTCSA UCXOS U3 CIEAYIOIIEro:

— TIONHAs XapaKTepUCTUKa TMPHUBEIEHHONW JuarpaMMbl C YKa3aHHEM XapaKTePUCTHKU
KOMIIOHEHTOB, WX (U3MYECKMX M XHUMHYECKHMX CBOWCTB, ATOMHBIX WJIHM HWOHHBIX paIHyCOB,
CTPOEHUS JIEKTPOHHOI 000JI0YKH — MAaKCUMAJIbHO BO3MOYKHOE KOJTMYECTBO OAJLIOB;

— PacTBOPUMOCTh KOMIIOHEHTOB B XXHJKOM U TBEPJIOM COCTOSHHUHM C aHAJIM30M NPHYUH Ha
OCHOBAHMHU TPUBEACHHBIX paHEe JAaHHBIX O KOMIIOHEHTAaX; HAJMYUE XapaKTEPHbIX MpPEBpALICHUN
npu Tpex(a3HbIX PaBHOBECHSIX M KPAaTKOE OMMCAHME KAKJIOTO W3 HUX; IOJHAs XapaKTepHCTUKA
KaXx10i u3 ¢a3, B TOM YHUCIE MPOMEKYTOUHBIX, C YKa3aHHEM €€ KPUCTAIUTMYECKOTO CTPOCHHS,
napaMeTpoB, THUIA, BO3MOXKHOCTEH ee oOpa3oBaHMs;, HaJIM4YUe MOJIUMOpPU3Ma KOMIIOHEHTOB MU
HanOoJiee TMONHAs XapaKTePUCTHKA MOJUMOP(HBIX MOAM(HKAIMKA HAa JHarpaMMe COCTOSHUS
3aJaHHOH cucTeMbl — OT 1/3 10 2/3 0T MakcHUMaabHO BO3MOKHOT'O KOJIMYECTBA OAJIOB,;

— KpHUBBIC OXJIAXKJCHUS 33aJJaHHBIX CIUIABOB C yKa3aHHEM (Da30BOro cOCTaBa M BO3MOKHBIX
XapaKTepHBIX MpPEBpallleHNH; omnucaHue (a30BbIX PABHOBECHMM M BO3MOXHBIX XapaKTEPHBIX
MPOIECCOB B JAHHBIX CIUIABAX MPU OXJIAXACHUH — OT 1/3 1o 2/3 oT MakcMMaabHO BO3MOXKHOTO
KOJIM4YECTBa 0aJIIoB;

— pe3yibTaThl pacueTa OTHOCHUTEJIBHOTO KOJWYecTBa (a3 M MX XUMHUYECKOIO COCTaBa NpHU
3aJaHHBIX TEMIIEpaTypax C HEOOXOAWMBIMH KOMMEHTAPHUSAMH, HCXOJHBIMH MPEINOCBUIKAMHU U
BBIBOJAMHU; CXEMbl KPUBBIX 3aBUCUMOCTEH TEpPMOJMHAMHUYECKMX IMOTEHIHMAIOB (a3 yKa3aHHOU
CHCTEMBI TP 33JaHHBIX TEMIIEpaTypax ¢ COOTBETCTBYIOLIMMHM MOsICHEHUsIMU — oT 1/3 mo 2/3 ot
MaKCHUMAaJIbHO BO3MOXHOT'O KOJIMYECTBA OalIoB;

— HEBEpHBIA aHaNM3, HEYMEHHUE BBINOJHUTH PAacCyeT Ui NPHUHATUS PEIIeHHs, MOJy4YeHUs
HEOOXOIMMBIX PE3yJbTaTOB — HOJIb OAJUIOB.
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HToroBas oOIeHKa MO KypCOBOMY HPOEKTUPOBAHHUIO OIPEACISICTCS CYMMHPOBaHHEM
HaOpaHHBIX MO pa3zaenam OaioB.

5. PEKOMEHAYEMAS JIMTEPATYPA
1. Ocnoenaa numepamypa

1. T'opbarenxko B.II. MarepuanoBenenue [DneKTpoHHBIH pecypc] : y4eOHUK JUid
TEXHOJIOTHYECKHX U MEXaHHUeCKHux crernuanbHocteii By3oB / B. I1. ['opbarenko, T. B. HoBocenosa
; B.IL. T'opbarenko, T.B. HoBocenoga. - 9 M6. - Hesunnomsbicck : Dnp/lupext, 2018. - 1 ¢aiin. -
Agsrorpad. - Cucrem.tpeboBanus: ZIP-apxusarop.http://ed.donntu.org/books/18/cd8367.zip

2. MarepuanoBenenue. TexHONOTHS KOMMO3MIMOHHBIX MaTepHaoB [DJIEKTPOHHBIN
pecypc] : yueOHuk ans By3oB / A. I'. Kobenes [u np.] ; A.I. KoGenes, M.A. Hlaponos, O.A.
Kob6enes, B.II. IllaponoBa. - 17 M6. - M. : KHOPVYC, 2015. - 1 ¢aiin. - Cucrem.TpeboBaHus:
AcrobatReader.http://ed.donntu.org/books/cd3818.pdf

11. /lononnumenvnan aumepamypa

3. XKnanos I'.C., Xynmxya A.I'. Jlekuun no ¢usuke tBepaoro Tena. [IpuHIuns! crpoeHus,
peanbHas CTPYKTypa, (asoseie mpeppamieHus. - M.: MI'Y, 1988. - 231 c. (mocTyn depe3 JTHYHBIHA
KaOWHET CTy/ICHTA).

4. 3axapoB A.M. /luarpammsbl COCTOSIHUSL IBOMHBIX U TPOHHBIX cucTeM. - M.: Mertamnyprus,
1990. - 240 c. (mocTyn yepe3 TUYHBIIN KaOMHET CTYICHTA).

5. KykxoB A.A. I'eomeTpuueckas TepMOJMHAMHKA CIUIABOB Jkene3a. - M.: Meramnyprus,
1978. - 295 c. (mocTyn yepe3 TUYHBIIN KaOMHET CTYCHTA).

6. YYEBHO-METOJANYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Y4eOHO-MeTOANYECKUE H3aHUsA, pa3padoTannblie B [lonHTY:

6. ®u3nKka KOHJCHCHUPOBAHHOTO COCTOSIHUS (KOHCIIEKT JICKIMi) JJIS  CTYJIEHTOB
HampaBieHus 22.03.01 «MarepuanoBeaeHue u TexHonoruu matepuanony» / Coct.. Mapuyk C.U.,
[Merpymaxk C.B. — Joueuk: JJOHHTY, 2017. — 40 c. (mocTym 4epe3 JTUYHBIN KaOUHET CTYICHTA).

7. Metoauueckie yKa3aHHA K BBIMOJIHEHHIO JaOOpAaTOpHBIX pPadOT MO AUCIMILIAHE
«Du3rKa KOHJIEHCUPOBAHHOTO COCTOSHHUS» : A1 OOyYalolUXCS MO HAMPABICHUIO TOJITOTOBKU
22.03.01 «MarepuanoBenenue u TtexHonoruu wmarepuasnioBy / 'OYBIIO «/JIOHHTVY», Kad.
¢dusnueckoro marepuanoseneHus ; coct.: C. M. Mapuyk, C. B. Iletpymak. - D1IeKTpoH. JaH. —
Honenxk : JIOHHTY, 2021. — Cucrtem. TpeboBanms: Acrobat Reader. — 3arm. ¢ Tturyn. skpanHa.
(ocTyr "epe3 TMYHBIN KaOWHET CTYACHTA).

8. Metoandeckne YyKa3aHUS K BBHITIOJHCHHWIO MPAKTHYCCKUX 3aHATHH MO JHCIUTLINHE
«Du3nKa KOHIEHCUPOBAHHOTO COCTOSHUS» : A1 OOydYaroluXcs MO HAMpPaBICHUIO MOJATOTOBKU
22.03.01 «MatrepuanoBenenue u TtexHojoruu wmarepuasioBy / 'OYBIIO «JIOHHTVY», Kad.
¢duznueckoro Marepuanosenenus ; coct.: C. U. Mapuyk, C. B. Ilerpymak. — D1ekTpoH. AaH.. —
Houenk : JIOHHTY, 2021. — Cucrem. tpeboBanms: AcrobatReader. - 3arm. ¢ Tutyn. skpana.
(ocTym Yyepe3 TMYHBIN KaOWHET CTYyACHTA).

9. MeTtoauuecke yka3aHusi K BBIIOJHEHUIO KypCcOBOM pabOThl MO JucHUIUIMHE «DPu3nKa
KOHJCHCUPOBAHHOTO COCTOSHUS» : JUIsl OOy4aromMXcsi MO HampaBieHuto mnoarotoBku 22.03.01
«MatepuanoBenenne u TexHojoruu matepuanon» / TOYBIIO «IOHHTY», Kad. ¢puzngeckoro
matepuanosenenus ; cocr.. C. M. Mapuyk, C. B. Ilerpymak. — OnexkrtpoH. naH. — JloHenx :
JOHHTY, 2021. — Cucrem. TpeboBanms: Acrobat Reader. — 3ari. ¢ TuTys. skpana. (IocTyn depes
JUYHBIN KaOMHET CTYJCHTA).

10.  Meronuyeckue yka3aHHsl K CaMOCTOSTEIbHOM paboTe CTYJEHTOB IO H3YYEHMIO
TUCIUIIINHBL «DU3MKa KOHIECHCHPOBAHHOTO COCTOSIHUS» : AJs OOYYarOIIMXCsl MO HAIMpPaBIICHUIO
noaroroBku 22.03.01 «MarepuanoBeacarne u TexHonoruu marepuanony / TOYBITIO «JIOHHTVY»,


http://ed.donntu.org/books/18/cd8367.zip
http://ed.donntu.org/books/cd3818.pdf

14

Kad. dusnueckoro marepmanosenenus ; coct.. C. M. Mapuyk. — DnektpoH. naH. — JloHeUK :
JIOHHTY, 2021. — CucteM. TpeboBanus: AcrobatReader. — 3aru. ¢ Tutys. skpaHa. (ZocTyn yepes
JTUYHBIA KAaOWHET CTYJCHTA).

DJIeKTPOHHO-UH(OPMAIIHOHHBIE pecypchl
OBbC JJIOHHTY - http://donntu.ru/library
OBC IPR SMART - http://iprbookshop.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI
1. JleknumoHHbIe 3aHATHUS:

- yudeOHasa yueOHast ayauropust Ne 5.362, yueOHbIIN Kopmyc 5, A NMpOBEAEHUS 3aHATHIM
JIEKIIMOHHOTO THIIA, a TAKXKE TPYTITOBBIX U HHAWBUAYAIBHBIX KOHCYJIBTAIIUN, TEKYIIETO KOHTPOJIS U
IPOMEKYTOUHOM aTTeCTallui, CAMOCTOSITENIbHON paboThl CTyAEHTOB (KommbioTepsl: Celeron - 1 I'rit
/HDD 20 Gb/ 256 Mb, morutop 17 - 3 mr.; Celeron — 400/64/4,3 Gb, mouutop 17 — 1 mr., IBM
6x-233/32/372/2, monutop 17 — 2 wt., P-166, morutop 17 — 1 wr., P Dual Core 2,7 GHz/2Gb/500
Gb, mommtop 34 LG; Beixonm B Internet, crernmanusupoBanHas meOenb. Ilaker mporpamm
«OpenOffice” (OTKpBITHINA AOCTYI).

2. HpaKTuquKne 3aHATUA:

- yueOHas aymuropus Ne 5.351, yueOHbli Kopmyc 5, [UIsi HpPOBEIEHUS 3aHATHIM
JEKIMOHHOTO M CEMHHAPCKOIO0  THIA, KYpCOBOTO IIPOCKTHUPOBAHMS, TPYNIOBBIX U
WHAVBUIYAJIbHBIX KOHCYJbTAllMi, TEKyLIEro KOHTPOJs M IPOMEXYTOYHOM aTTecTaluH,
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

3. JlaGopaTopHbie padoThI:

- ydeOHas J1abopaTopusi TS PMUUIECKON 00paboTku - ayauropus Ne 5.359, y4ueOHBIIH KOpITyC
5, A TpOBENEHUs MPAKTHUYECKHX pPadOT, TPYNIOBBIX M HMHIWBUIYATBHBIX KOHCYJIBTAIIHA,
TEKYILEro KOHTPOJIS U MPOMEXKYTOYHOW aTTECTalluHd, CaMOCTOSITEILHOM padOThl CTYIEHTOB
(xkamepHble Teud - 14 MIT.; IIaXTHBIE MMEYd - 3 IIT., YCTAHOBKA [UIsl OMpeAeNeHUs
MPOKATMBAEMOCTH, 3aKajouyHble Oaku -3 MT.; CTEHJBl - 3 IT.; IJIAKaThl - 95 mT.; TpyOUuaThie
neyu - 6 mr.).

4. CamocrosiTeJibHasi padoTa CTyeHTA:

- TIOMEILICHUS Ul CaMOCTOSITEIbHOW pabOThl C BO3MOXKHOCTBHIO TOAKIIOYEHUS K CETH
"NuTepHer" 1 o0ecniedeHUEM JOCTyIa B 3JIEKTPOHHYIO0 HHPOPMAITMOHHO-00pa30BaTEIbHYIO CpPEILy
OpraHM3allUK: YUTAJbHBIC 3aJbl, y4eOHbIe Kopiyca 2,3 (KoMmbloTepHas TeXHHKA ¢ BO3MOXXHOCTBIO
NOJKITIOUEHUs K ceTn «VHTepHeT» M obecnedeHreM JO0CTyna B IIEKTPOHHYI0 MH()OPMAIMOHHO-
oOpaszoBatenbHyto cpeny (OMOC JIOHHTY) u snexkrponHo-OuOnuoreunyro cuctemy (OBC
[PRbooks), a Takke BO3MOKHOCTHIO HHIUBUIYAJTLHOTO HEOTPAHHUYEHHOTO JOCTYTAa 00YJaroImuXcs
B OBC u DUOC nocpencteom Wi-Fi ¢ nepconanbHbIx MOOMIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — o6mectBennas ymnensus MPL 2.0/ Grub loader for ALT Linux -
munen3ust GNU LGPL v3/ Mozilla Firefox - nunensuss MPL2.0, Moodle (Modular Object-Oriented
Dynamic Learning Environment) - nunensus GNU GPL.


http://donntu.ru/library
http://iprbookshop.ru/
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