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AHHOTANMA

Kypc "®uzndyeckue OCHOBBI NMPOYHOCTH CBEPXTBEPABIX MaTepuanoB" MpeaycMaTpUBAaeT O3HAKOMIICHHE
CTYAEHTOB € (pU3NYECKMMHU OCHOBAMHU NPOYHOCTH CBEPXTBEP/ABIX MAaTe€pUalioB, B YaCTHOCTH, COBPEMEHHBIE
KOHIIETIIIMA IIPOYHOCTH, BIUSHUE HANpPSIKEHHBIX COCTOSHUM HAa MEXaHWYECKHE CBOMCTBA TBEPHABIX TEI, a
TaK)Ke SKCIEPUMEHTAJIbHbIE METO/Ibl UCCIIEA0BAaHMSI MEXaHUUECKUX CBONCTB CBEPXTBEPABIX MaT€pPUAJIOB.

3amaun Kypca:

* (QopmupoBanue 6a30BBIX 3HAHUI B 00JIACTH MCCIICAOBAHUS CBEPXTBEP/ABIX MaTEepPHaOB Ha CThIKEe (U3HUKU
TBEPAOTO Tella, MEXaHUKH JIe(OPMUPYEMOTO TBEPJOTO TeJla U XUMHUUYECKO# (HU3HKH;

* ($opMHpOBaHUE MPEACTABICHUSI 00 0COOEHHOCTSAX MEXaHWYECKUX CBOMCTB CBEPXTBEPIBIX MaTepHajoB C
YY€TOM UX CTPYKTYpBbI, THIIA CBA3€H, YyCTOWIMBOCTH CTPYKTYPbI, MEXaHU3MOB IJIACTUYECKOH J1e(hOopMaIiH;

* npuoOpeTeHHe NMPAKTUYECKUX YMEHUI U HaBBIKOB B OPTraHM3alMH 3KCIEPUMEHTAIBHBIX H TEOPETUIECKUX
HCCIEI0OBaHUI MEXaHUYECKUX CBOMCTB CBEPXTBEPIBIX MAaTEpPHAJIOB.

OcHoOBHOE COACPIKAHUC KypCa U3JIOKCHO B CJICAYIOIIUX pa3aciiax:

1. BriusiHYE BBICOKMX JaBJIIEHHH HA MEXaHUYECKHE CBOMCTBA TBEPABIX TEI

2. HexoTopsle 3ajaui HEYIPYTOCTH U MEXaHUKH pa3pyLICHUS

3. OCHOBBIE HKCIIEPUMEHTATIBHBIX METOIOB HCCIEIOBAHUSI MEXaHUYECKUX CBOMCTB CBEPTBEPABIX MaTepPHAIOB
4. IInacTHYHOCTH U YIPYTrOCTh

1. leau u 3apauu

eap AUCUMNIMHBI

* O3HAKOMJICHHE CTYICHTOB C (PU3MUYECKHMHU OCHOBAaMH IPOYHOCTH CBEPXTBEPABIX MaTEpHAJIOB, B
YaCTHOCTH, COBPEMEHHbIE KOHLEILMM IIPOYHOCTH, BIMSHUE HANPSIKEHHBIX COCTOSHMM Ha
MEXaHMYECKHE CBOMCTBA TBEPABIX TeN, a TAaKXKe OKCIEPUMEHTAIBHBIE METOIbl HCCIEIOBAHUSA
MEXaHUYECKHUX CBOICTB CBEPXTBEPABIX MaTepHaoB.

3agauu AU CHUILIHHBI

* ¢opmupoBaHue 0a30BBIX 3HAHUH B 00JACTH MCCIEIOBaHMS CBEPXTBEPAbIX MAaTE€pUaJIOB HA CTHIKE
(U3MKH TBEPAOTo TejIa, MEXaHUKH Je(OPMHUPYEMOTO TBEPAOTO Tela U XUMHUUECKON (PU3UKH;

. (dbopMHpoBaHuEe TpEACTaBICHUS 00 OCOOECHHOCTSX MEXaHWYECKHMX CBOMCTB CBEPXTBEPABIX
MarepualioB C YYETOM HUX CTPYKTypbl, THIIa CBf3€H, YCTOHMYMBOCTH CTPYKTYpPbl, MEXaHH3MOB
TTACTUYECKOH JieopMaIlny;

. npuoOpeTeHne MPAaKTUYECKUX YMEHHH M HaBBIKOB B OpPraHU3allUM AKCIEPUMEHTAIBHBIX U
TEOPETUYECKHUX UCCIICIOBAHNA MEXaHUUECKUX CBOMCTB CBEPXTBEPABIX MATEPHAIIOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcClIeI0BaHUN

[MK-1 Criocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIIOTE3BI, CTPOUTH
pemars 3a/a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUECKUe MOACTH JUIS ONHCAaHUS — H3ydaeMbIX
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN SIBJICHUH ¥ MTPOLIECCOB, OLICHUBATh KAa4eCTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHaJIM3MPOBATh HAyYHbIC MPOOIEMBI, oTy4ath [[IK-1.3 CrnocobeH NpUMEHATH TeOpeTHUeckKHe H (WIIHN)

HOBBIC HAYyIHBIC PE3YILTATHI JKCIEPUMEHTANIBHBIE METOABI UCCICIOBAaHUN K KOHKPETHOU
HaydyHOW 3ajjady€ W MHTEPIPETHPOBATh IOIYYEHHBIC
PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!




MECTO U POJIb OOIIMX BOIIPOCOB HAYKH B HAYYHBIX HCCIICIOBAHUSIX;

COBpPEMEHHBIE MTPOOTIeMbl PU3UKH, XUMHUH, MATEMATHUKH;

TEOpeTUIeCKUe Moy (DyHIaMEHTaIbHBIX MPOIECCOB U SABICHUN B (PU3MKE U €€ IPUIIOKCHUSX;
NPUHLUITBI CAMMETPUH U 3aKOHBI COXPAHECHUS,

HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,

MOCTaHOBKY MPOOIeM (PU3UKO-XMMHUYECKOTO MOJICITHPOBAHUSI;

0 B3aUMOCBS35X U (PyHJaMEHTAJIHLHOM €IMHCTBE €CTECTBEHHBIX HAyK.

Ooooooo

YMETb:
[l 3¢ ¢eKTUBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAyKH: TIOHATHS, CYXKICHHS,
YMO3AKITIOUCHUs, 3aKOHBI;
[l mpeacTaBUTh NAaHOPaMy YHHBEPCAJIbHBIX METOIOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
[l paboTaTh Ha COBPEMEHHOM IKCIIEPUMEHTAIILHOM 000pYI0BaHHH;
[l abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUM MPU MOJCIUPOBAHUM PEATBHBIX (PU3MIECKUX
CUTYALIUii;
[l IIaHUPOBATh ONTHUMAJIBHOE MIPOBEICHUE SKCIIEPUMEHTA.
BIIAJICTh!
[J TIaHUPOBAHUEM, TIOCTAHOBKOW U 00pabOTKOM pe3ynbTaToB PU3NUECKOTO IKCIIEPUMEHTA;
[l Hay4YHOUN KapTHMHON MHDA;
[l HaBbIKAMH CaMOCTOATENIbHOH paboThl B J1a0OpaTopuy Ha COBPEMEHHOM 3KCIIEPUMEHTaJIbHOM
000pyI0BaHNH;
[l MareMaTHYeCcKUM MOJIEIMPOBAHUEM (PU3UUECKHX 3a1ad.

4. Conep:xkanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora
| BinsHMe  BBICOKMX — J@BICHUMM  Ha 10
MEXaHUYECKHE CBOWCTBA TBEPIBIX TEI
) Hexoropsle 3agaum  HEympyrocta H 6 15
MEXaHUKHU pa3pyleHNs
OCHOBBI 3KCHEPHUMEHTAIBHBIX METOJIOB
3 HCCIICAOBAHUSI MEXaHWYECKUX CBOMCTB 4
CBEPXTBEP/IBIX MaTepPHUaAIOB
4 [InacTUYHOCTE M YIIPYrocTh 10
Hroro yacos 30 15
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 vac., 1 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. BiusHre BEICOKHX ,E[aBJ'IeHI/Iﬁ Ha MEXaHUYECKUE CBOMCTBA TBCPABIX TCII



3aBUCHMOCTH MOAYJIEH yNpyrocTd or aasieHus U oobema. Koadduument u tenzop I'proHaiizeHa.
Paznuuue nuHAMUYECKOTO M CTAaTUYECKOTO HArpyKEHUW. TepMOAMHAMUYECKHE CBOMCTBA TBEPIBIX
TEJ MPU BBICOKMX AABICHHUSIX M Temreparypax. CikaThue XOJIOJHOTO BELIeCTBa. TeIioBoe ABHKEHHE
aroMOB. YmapHas ajaua0ara KOHICHCHPOBAHHOTO BELIECTBA. AHAJIUTUYECKHE IPEICTABICHUSA
yaapHoii anuabatsl. Beixo yaapHOH BOJNHBI Ha CBOOOJHYIO IIOBEPXHOCTD Tena. M3Biedenne KpruBoi
XOJIONHOIO CXaTusl W3 PE3yJbIaTOB OIBITOB II0 YAApHOMY CKaTUIO. BiusHue HanpsokeHMH Ha
(OHOHBI B LIEHTpE 30HBI bpriutoena Kyondeckux kpuctamios. [Isezocnekrpockonus.

2. HexoTopsle 3ajaui HEYIPYTOCTH U MEXaHUKH pa3pyLICHUS

HanpsoxenHo-neopMUpPOBaHHOE  COCTOSTHHE TIPH  YIOPYroM KOHTAaKTHPOBAHUU TBEPABIX TEIN.
Heymnpyroe KOHTakTMpOBaHHE MHICHTOPOB C  IOJYIPOCTPAHCTBOM.  YIPYTOIUIACTUYECKOE
WHACHTUpOBaHUE. MoJesb TBEPAOCTH B MEXaHUKE TBEPAOro ehopMUpyeMOoro Teia (COOTHOLICHHUE
MEXKIYy TBEpAOCTbIO M MpeAenaoM TekydecTH). OCHOBHBIE MOHSATHA MEXaHUKH pPa3pyIICHHS:
KOHIICHTpAIUs HaNpPsHKEHUH; N0 HANpPsHKEHUN U NMEepEeMEIIeHU Y BEPIINHBI TPEIIMHBI B yIPYTrou
cpene; Kod(G(GUIMEHTH WHTCHCUBHOCTH HANpPsDKEHUH; DJHEPreTUYECKUH KPUTEPUM  XPYIKOTO
paspywenus ['puddurca. Cunosoii kpurepuit UpBrUHA 1 3KBUBAJIEHTHOCTh KPUTEPUEB Pa3pyLLICHHS.
TpemmaOCTOIKOCTE. M3HOCOCTOIKOCTE. COOTHOIIEHHE MEXTY TPEIIMHOCTOMKOCTHIO, TBEPIOCTHIO U
M3HOCOCTOMKOCTBIO. [Ipencrapnenust 0 MacTabHbIX 3 PeKTax IPOUHOCTH U TBEPIOCTH.

3. OCHOBBI JKCIIEPUMEHTAILHBIX METOIOB HCCIICIOBAHUS MEXaHUYECKHX CBOWCTB CBEPXTBEPIBIX
MarepuaoB

Teepmocts. [IpuHIUII OTHOCUTENIBHOW TBEPAOCTU M 1IKajga Mooca. Pa3inuyHble THUNBI UHAECHTOPOB
(unpentopel Bukkepca, Kaynna, bepkoBuya) u BOIpOCH 3KBHUBAJEHTHOCTH BEJIMYMH TBEPIOCTH,
U3MEPEHHBIX pa3HbIMU MHJCHTOpaMu. M3MepeHuss MeToIoM CKIEpOMETPUM. AHM30TPOIMS
TBEPIOCTH. TBEpPHOCTb CBEPXTBEPABIX MarepuanoB. (OCOOCHHOCTH HAaHOWHICHTUPOBAHMUS.
[IpoyHocTs W ympyrue MOIYNIHU: YCIOBHS MCHBITAHWH, TpeboBaHMsA K oOpasuam; ompeelieHHe
YOpPYIMX  MOAYJEH TpH  HAHOMHJCHTUPOBaHMU. M3HOCOCTOMKOCTh.  TpPEeHmMHOCTOMKOCTB:
CTaHJApTHbIE METOAbl MCHbITAHUH M  METOAMKM U3MEPEHHUs TPEIMHOCTOMKOCTH  IIpU
WHIECHTUPOBaHUH.

4. IInacTHYHOCTH U YIPYTrOCTh

OCHOBHBIC TOHSTHS AMHAMHKH PELICTKU: JIWHAMHUYECKas 3ajada, aanadaTHYecKoe MpUOIIKCHUE,
paBHOBecue; KolieOaHUsl aTOMOB - JIMHEHHOE U 00llee pelieHre; CBOMCTBA HOPMAaIbHBIX KOJIeOaHMIA;
yIOpyrue TIOCTOSIHHBIE M CHIJIOBBbIE KOHCTaHTHL. TeH3op naedopmanmu. TeH30p HanpsHKEHH.
TepmonuHamuka aeopMHUpOBaHUs: (QyHIaMEHTAIbHBIC ONPENCNICHUS] YNPYI'MX KOHCTAHT. 3aKOH
I'yka. OnHoocHas nedopmanms. OgHOOCHOE HampspkeHHe. BeectoponHee ckatwe. UWCTBINA CIOBUT.
[Tpo4HOCTH M TEOpETHUYECKAsl IPOYHOCTH: HOHITUE TIPOYHOCTU C TOYKU 3PCHUSI MEXaHUKU TBEPJIOTO
nepopMupyeMOro Tena; MpeNeNbHO AOCTHKMMAsh MPOYHOCTh. MeEXaHW3MBbl —IUIACTHYECKOM
nedopmanyu. Mozenu, OnMCHIBAIOIINE COOTHOILICHUE MEXIY MPOYHOCTHIO U YHPYTHMH MOJIYIISIMH.
Konnermust Xomna-[Iaotd4a u ee orpaHWYeHMs: CTPOCHUE TPAHUIl 3€peH, Mperes TEeKy4ecTH
MOJIMKPUCTAJIOB; MEXaHWYECKOE JIBOWHMKOBAHUE; ODBOJIOLUS JUCIOKAIMOHHOW CTPYKTYPBI IIpH
iactTudeckoid  pedopmanyu.  JIOCTHKUMOCTH ~ TEOPETHUECKOTO — Tpenesiia  MPOYHOCTH B
HAHOCTPYKTYPUPOBAaHHBIX Marepuanax. CBepXTBepible MaTepualibl: OCOOCHHOCTH HPOYHOCTH
KOBAJICHTHBIX KpPHUCTAJUIOB; MPOYHOCTHBIC CBOMCTBA MarepHaioB, OOPa30BAHHBIX KOBAJIEHTHO
CBSI3aHHBIMHU aTOMaMH yIJIepo/ia; 0COOCHHOCTH JABMKEHHMS AUCIOKAIMI P Pa3HBIX TeMIepaTypax B
alMa3e M KPEMHHHU; IOTEepsS yCTOWYMBOCTH pEUIETKH U (ha30BbIC IMEPEXOAbl KaK MEXaHU3MBbI
IUIACTHYECKOW Ae(OpMalii CBEPXTBEPIBIX MAaTEPUAXOB; KOBAJICHTHBIC MaTepUalbl C YHPYTHMH
MOAYJISIMH, TIPEBHIMIAIOIIUMH aJIMa3.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. Grimvall G. Thermophysical Properties of Materials. Elsevier, 1999.
2. Tinder R.F. Tensor Properties of Solids. Morgan & Claypool, 2008
3. PabornoB FO.H. Mexanuka TBepioro nedopmupyemoro Tena. —M.: Hayka, 1988.
4. Gilman J. J. CHEMISTRY AND PHYSICS OF MECHANICAL HARDNESS. John Wiley & Sons,

Inc. 2009.
5. Mopo3sos E.M., 3epuun M.B.. KonraktHeie 3aa4i MexaHuKU paspyuienus. M.: MamuHocTpoeHue,

1999.

JlononHuTeNbHAS TUTEPATypa
1. I'puroposuu B.K. «TBepnocts u MukpoTBepnocts MetamioB - M.: Hayka, 1976. - 230 ¢
2. Richard F. Tinder. Tensor Properties of Solids: Phenomenological Development of the Tensor
Properties of Crystals. Morgan & Claypool, 2008
3. Sirdeshmukh D.B., Sirdeshmukh L., Subhadra K.G. Micro- and Macro-Properties of Solids.
Springer, 2006
4. Kypnans! no ¢usuke tBeproro tena (Pusuka teepaoro tena, Kpucramnorpadus, KT, [Tucema B
XKT®, Physical Review B, Journal of Applied Physics, Diamond and Related Materials u ap.).

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTEepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

JoctynHbie yepe3 Internet HayuHbIE 1 HAYYHO-TEXHHUYECKHE )KYPHAIIBI, 3JIEKTPOHHBIC KOHCIICKTHI
JIEKIUH, yaeOHble MocoOus U COOPHUKH 3aJ1a4, pa3padoTaHHble U JaHHOTO Kypca. ObecrnieueHne
CaMOCTOATENBbHOM paboThI - 0a3bl NaHHBIX 10 KypHanaMm Physical Review B, Journal of Applied
Physics, Diamond and Related Materials

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE NPEAYCMOTPEHBI.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalIui AWCIHILIAHY, JODKEH C OJHONH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeieHHs AUCIUILINHBI,
YMETb IPUMEHSITh TOJYUCHHBIC 3HAHUS /ISl PEILICHUS] PAa3JIMUHbBIX 3ajad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMN JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAjaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JACIUTLINHBL.

BaxxHo 10OUTHCS MOHMMAaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.



Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NKU U XUMHHA HAHOCTPYKTYP

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: M.IO. Ilonos, KOKTOp HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pelIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MareMaTHUeCKUe MOAETM Ui  ONHCAaHUS  H3y4aeMbIX
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAYYHBIC MPOOIEMBL, MoIy4arh [[IK-1.3 CrocobeH NpUMEHATh TeopeTHueckue u  (WIH)

HOBBIC HayIHBIC PE3YIIbTaThI 9KCIIEPUMEHTANIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOW 3ajadye M MHTEPIPETHPOBATH  IIOJIYYECHHBIC
pe3yabTaThl

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH

B pesymerare usydeHuss AMCHMIUIMHBI «DU3N4ecKre OCHOBBI IMPOYHOCTH CBEPXTBEPIBIX MAaTEPUAIIOB)»
00yJaronuiics JOmKeH:

3HATb:

MECTO U POJIb OOIIMX BOIPOCOB HAYKH B HAYYHBIX HCCIICIOBAHUSIX;

COBpPEMEHHBIE MTPOOTIeMbl PU3UKH, XUMHUH, MATEMATHUKH;

TEOpeTUIeCKre MoJenH (DyHAaMEHTAIbHBIX MPOIECCOB U SABICHUN B (PU3MKE U €€ IPUIIOKCHUSX;
NPUHLUITEI CAMMETPUH U 3aKOHBI COXPAHCHUS,

HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,

MOCTaHOBKY MPOOIeM (PU3HKO-XMMHUYECKOTO MOJICITMPOBAHUSI;

0 B3aUMOCBS35X U (PyHJaMEHTAJILHOM €IMHCTBE €CTECTBEHHBIX HAyK.

Ooooooo

yMeThb:
[l 3¢ deKTHBHO UCTIONIB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAyKH: TIOHATHS, CYXKICHHS,
YMO3AKITIOUCHUS, 3aKOHBI;
[l mpeacTaBUTh HAaHOPaMy YHHBEPCAJIbHBIX METOIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;
[l paboTaTh Ha COBPEMEHHOM IKCIIEPUMEHTAIILHOM 000pYI0BaHHH;
[l abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUM MPU MOJCIUPOBAHUM PEATBHBIX (PU3MIECKUX
CUTYALUii;
[l IIaHUPOBATh ONTHUMAJIBHOE MIPOBEICHUE SKCIIEPUMEHTA.
BJIA/IeTh:
[J TUIaHUPOBAaHUEM, TIOCTAHOBKOW U 00pabOTKOM pe3ynbTaToB PU3MUECKOTO IKCIIEPUMEHTA;
[l Hay4YHON KapTHHON MUDA;
[l HaBbIKAMH CaMOCTOATENIbHOH paldoThl B 1a00OpaTopuy Ha COBPEMEHHOM SKCIIEPUMEHTaJIbHOM
000pyI0BaHNH;
[l MareMaTHYeCcKUM MOJIEIMPOBAHHEM (PU3NUECKHX 3a1ad.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1enpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MPOBOAWUTCS YCTHBIH ONpoC B
Havaje 3aHsATHUsl.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

[1nacTu4HOCTH U YIIPYrOCTh

1. OCHOBHBIC TMOHSATHS TUHAMHKH PEIICTKH -CHJIOBbIE KOHCTAHTBHI M COOTHOIICHHE JJISI MOJIYJIS
00BEMHOTO CXKATUS

2. IlpoyHOCTH M TEOpETHUUECKAs POUYHOCTH - ONPENEIICHNS U OCHOBHBIE MOJEIIN
3. MexaHu3MBbl IUTACTHYECKON AeopMauu




4. Monenu, ONUCHIBAIOLINE COOTHOIIEHUE MEX1Y IPOYHOCTBIO U YIPYTUMH MOILYJISIMU

5. Konnenuusa Xomna-IIatya u ee orpanndenus

6. JlocTHKUMOCTb TEOPETUUECKOIO IIpeiesia IPOYHOCTH B HAHOCTPYKTYpPUPOBAHHBIX MaTepuaiax
7. CBepxTBepble MaTepualibl - IapaMeTpbl, 10 KOTOPHIM ONPEEsIeTcs 3TOT KlacC MaTepHalioB

BinsiHME BBICOKMX JaBJIICHUH HA MEXaHUYECKHE CBOMCTBA TBEPABIX TEI
8. JlaBneHue u HaNpsHKEHUA

9. Koaddumment u TeHzop [proHaiizena - onpeneneHne NOHSTUS

10. Paznuune TUHAMHUYECKOTO M CTATUYECKOTO HArpy>KeHUI

11. 3aBUCUMOCTB YIIPYTHUX MOJYyJI€H OT NaBIEHUS

12. IIpe30CeKTPOCKOIUS - OCHOBHBIE MOHSATHS M COOTHOIICHUS

Hexoropsle 3a1aun HEyIPyrocTy U MEXaHUKHU pa3pyLICHUs

13. Monenb TBEpAOCTH B MEXaHUKE TBEPAOTO JePOPMHUPYEMOro Teina (COOTHOIICHUE MEXITY
TBEPIOCTHIO U MPEAETIOM TEKY4eCTH)

14. TpemMHOCTOUKOCTE - OIPEAECICHUE TOHATHS

15. I3HOCOCTOMKOCTB - ONpEAEIECHUE TIOHATHSA

16. CooTHOMIEHNE MEXKTYy TPEIIMHOCTOMKOCTBIO, TBEPAOCTHIO U H3HOCOCTOHKOCTHIO

OCHOBBI  IKCIIEPUMEHTAIBHBIX METOJOB HCCICIOBAaHHS MEXaHHYECKUX CBOWCTB CBEPXTBEPIBIX
MarepuaoB

17. TBepnocTh

18. IIpodHOCTH M YIIpyTHE MOAYIN
19. N3H0COCTOMKOCTh

20. TpemmHOCTONKOCTh

Kpurepun onennBanus

Onenka ormuyHo 10 OamoB - BBICTABJISIETCSl  CTYIEHTY, [IOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka omm4yHO 9 OamoB -  BBICTAaBISETCS  CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha MPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommyHO 8§  GasnoB - BBICTaBISIETCS  CTYHAEHTY, IIOKa3aBIIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOpouIo 77 0aNoB - BBICTABIIAETCS CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpUall, rpaMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopomro 6 6ajoB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHeHKa XOopo1Io 5 0alloB - BBICTABIISIETCSA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MATCpUall, I paMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka yIOBIETBOPUTENHHO 4 Oajia - BBICTABISIETCS CTYACHTY, IMOKa3aBIIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.



OueHka yIOBJIETBOPUTENBHO 3 0aja - BBICTABISICTCS CTYIACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OneHKa HEy/IOBJIETBOPUTEILHO 2 0ana - BBICTABISCTCS CTY/ICHTY, KOTOPBIA HE 3HAaeT OobIIeil YacTu
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OrneHka HEyHOBIECTBOPUTENBHO | 0an - BBICTABISIETCS CTYICHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu npoBenenun yctHoro auddepeHuaibHoro 3auera odyyaromemycs: npenocrasisgercss 30 MUHYT
Ha noArotoBky. Omnpoc oOyyaromerocst no OmieTy Ha ycTHoM anddepeHnnanbHOM 3a4eTe He TOJIKEeH
IIPEBBIIIATH OJIHOTO aCTPOHOMMYECKOI'O yaca.



