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1. O0masi XxapaKTepuCcTHKA roCyIapCTBEHHO UTOTOBOM aTTeCTALUN

1.1 Heabio nmpoBeaeHusi rOCyAapcTBEHHOM MTOroBoi arrecranuu (nanee I'MA)
ABJISIETCSL  ONpPENENICHUE COOTBETCTBUS PE3yJIbTaTOB OCBOCHMS O00y4arolMMUCA
OCHOBHOM 00pa30BaTeNIbHOM MPOTpaMMBbI BBICIIETO0 00pa30BaHUsI COOTBETCTBYIOIIUM
tpeboBanusm crangapra OC BO HUTY «MUCuC» no nanpasnenuto 22.06.01
«Texnonoruun matepranoB» (ypOBEHb MOJATOTOBKH KaJApPOB BHICIICH KBaTU(UKAIUN).

1.2 OcHOBHbBIE 3adavuun I‘O(:yIlapCTBeHHOﬁ HTOTrOBOM aTTeCTallu HANIpaBJIEHbI HA
(l)OpMI/IpOBaHI/Ie H MPOBEPKY 0CBOCHUA CJICAYIOIIINX KOMHeTeHHHﬁ:

YK-1 Kommynukanuu u pabota B koMaHe. [[0TOBHOCTB:

MCIOJIb30BaTh COBPEMEHHBIE METO/IbI U TEXHOJOTUU HayYHOH KOMMYHUKAIIMH
B CBOEH MpodecCHOHAIBHOM IeITeTbHOCTH,

y4acTBOBAaTh B pabOTE€ POCCHMCKUX MCCIENOBATENbCKUX KOJUIEKTUBOB I1O
PEIICHUI0 HAYYHBIX U HAYYHO-00pa30BaTebHbBIX 3a/1a4.

YK-2 KomMyHukaThBHaAsE s3bIKOBasi KOMIIETEHIMs. [ OTOBHOCTh HCIOJIB30BaTh
COBPEMEHHBIE METO/Ibl U TEXHOJOTUHM HAYYHOW KOMMYHUKAIIMU Ha PYCCKOM U
WHOCTPAHHOM SI3bIKAX.

VK-3 ['pakmaHCTBEHHOCTH M COIMAIbHAS OTBETCTBEHHOCTh. CTIOCOOHOCTH
AQHAIM3UPOBATH OCHOBHBIC OTalbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pasBuTHs o0mIecTBa s GOPMHUPOBAHUS TPAKIAHCKON MO3UIMH; COOMIOAAThH
mpaBa ¥ 0053aHHOCTH TPak/IaHWHA;

CoOmo1aTh COIMANILHBIC HOPMBI M IIEHHOCTH, YYacTBOBAaTh B PEIICHUU
COIMAJILHBIX 3aJ1a4, TOJEPAHTHO BOCIPUHUMATH COIMAIBHBIC, ITHHUYCCKHE,
KOH(hecCHOHANBbHBIE U KYJIBTYPHBIE PA3IUUUSL.

YK-4 3n0poBbecOepekeHe W O€30MMAaCHOCTh  JKHU3HEACATEILHOCTH. BraaeTs
MeTOJaMU W CpPEACTBAMHM  YKPEIUIGHHS  3JI0POBBS,  MOJJEPKUBATH
OTIpe/IeTICHHBIN YPOBEHb (PU3MUECKON MOATOTOBIECHHOCTH [JIsi OOecreueHus
TIOJIHOIICHHOW COIMAIbHOM M MPO(ECCUOHATBLHOM 1eATeTbHOCTH.
CriocoOHOCTh HCIIONB30BATh MPUEMBI TEPBON TTOMOIIHM, OCHOBHBIE METOIBI
3aIUTHI B YCIOBUSIX YPE3BBIUAMHBIX CUTYAIIHH.

YK-5 HemnpepriBHoe oOpa3oBaHue. CriocoOHOCTb K HEMpPEePbIBHOMY
mpodeCCHOHATBPHOMY  00pa30BaHUIO, OOHOBJICHHIO MPOGECCHOHATBLHBIX
3HAHWI U HABBIKOB, K HEMPEPHIBHOMY PA3BUTHIO MOTEHITAIA TUIHOCTH.

OIIK-1 @DyH/1aMEHTaIbHbIC 3HaHUS. CriocoOHOCTB HUCIIOJb30BaTh 3HAHUS
(dbyHIaMEHTaIbHBIX HAayK IS TIPOBEICHHS HAyYHBIX UCCICAOBAaHUU U
MPENoIaBaTEIbLCKON JEATETbHOCTH.

OIIK-2 | Cuctemubiii ananu3. CnocoOHOCTh K KPUTHYECKOMY aHAJIU3y U OIEHKE
COBPEMEHHBIX HAYYHBIX JOCTHUKECHHH, a TAKKE K T€HEPALlMH HOBBIX HAYYHBIX
UJE IpU pEeLICHNN UCCIE0BATENbCKUX U MPAKTUYECKUX 3a1a4.

OIIK-3 | I[IpoekTupoBanme u pa3padorka. CnocoOOHOCTb:

K CO3/JIaHMIO HOBBIX 3HAHH, B TOM YHCJIE, MEKIUCIUIUIMHAPHOTO XapaKTepa,
a Takke K pa3pabOTKe HOBBIX METOJIOB HMCCIEAOBAHHS W WX NMPUMCHCHHIO B
HayIHO-HCCIIE0BATEIBCKON NEATCIbHOCTH;

000CHOBAaHHO BBIOMPATH 00pa30BaTENIbHBIC TEXHOJIOTHMH, METOJII M CPEJICTBA




oOydeHus, a Takxke pa3pabaTblBaTh METOAMYECKOE OOecredyeHne s
nearorudecKom AesiTeIbHOCTH.

OIIK-4

HccnenoBanus. JleMOHCTPUPOBATS:

Bimamenne — MeTomoiorMell  TEOPETHYECKUX M OKCIICPUMCHTAIBHBIX
uccrneoBaHU B MNpo(decCHOHANbHOW  00JacTH,  COOTBETCTBYIOIICH
HaIPaBJIICHHOCTH 00pa30BaTEeIbHON MPOrPaMMBI;

Bnanenue oOpa3oBaTeIbHBIMH TEXHOJIOTHSMH, METOJAMH M CPEIACTBAMHM
0Oy4YeHHS B MEJarOrM4eCcKOn JAesITEIIbHOCTH.

OIIK-5

[Ipaktrka. CnocoOHOCTE:

K PEIICHUI0 WUCCIICIOBATEIIBCKUX W TMPAKTHUECKHUX 3a/1ad, TEHEPHUPOBAHUIO
HOBBIX HUJICH, B TOM YHCJIC B MEXKIUCIUIUTMHAPHBIX 00J1aCTAX;

TUTAHUPOBATh, OCYIIECTBIIATh U OLICHUBATh Y4eOHO-BOCITUTATEIBHBIN MPOIIECC
B 00pa3oBaTeIbHBIX OPTAHU3AIUSAX BBICIIIETO 00pa30BaHUSI.

OIIK-6

[IpunsTHe pemeHuil. YMEHHE YyOpaBiIATbh NPOECKTaMH, B TOM YHUCIE
WHHOBAI[MOHHBIMH, B 00JIACTH HAaYYHBIX HCCIIEOBaHUM U 00pa3oBaHus, OpaTh
Ha ce0st OTBETCTBEHHOCTh 32 MPUHATHE PEIICHUN.

[1K-1

HayuHo-uccnenoBarenbekas (B 00JaCTH METALUTypriH, MaTepUuaIoBeICHUS U
TEXHOJOTHH MaTEPHUAJIOB).

CrnocoOHOCTP ¥ TOTOBHOCTH BBIMONHITH PACUETHO-TEOPETHUECKHE H
AKCIIEPUMEHTAIIbHBIE HUCCIEIOBAHUS B KA4eCTBE BEAYIIETO HUCIOIHUTENS C
MPUMCHCHHEM KOMIIBIOTEPHBIX TEXHOJIOTHH, BECTH TATCHTHBIA ITOWCK II0
TEMaTHUKE HCCIeIOBaHUI, 0QOPMIISTh MaTepHalIbl JIJIsl TTOMyYSHHs MTATEHTOB,
aHAJIM3UPOBATh, CUCTEMATHU3UPOBaTh M 0000maTh WHGOPMALMIO U3
TJI00aNbHBIX KOMITBIOTEPHBIX CeTei, 00pabaThiBaTh pe3yibTaThl HAYYHO-
HCCIIEIOBATENBCKOM pabOThl, OQOPMIIATh HAYYHO-TEXHUUYECKHE OTYETHI,
TOTOBUTh K MyOJNIMKAIlMM Hay4dHble CTaThU H JOKJIAJIbl, pa3paldaThiBaTh
TEXHUYECKHE 3aJIJaHUsl U TPOrPaMMBbI MTPOBENICHUS PACYETHO-TEOPETUUECKUX U
AKCTIEPUMEHTAITBHBIX PabOT.

CnocoOHOCTh  BbIOMpaTh MNPUOOPBL, JaTYUKU U OOOpYyAOBaHHME NS
MPOBEJICHUS YKCIIEPUMEHTOB M PETHCTPAIIUN UX PE3YIbTATOB.

[1K-2

[IpenonaBarensckast (B 00JacTh METATyprUM, MAaTEpUANOBEICHHUS |
TEXHOJIOTHH MaTEPHAIIOB)

['OTOBHOCTP K  TIPEMOJABaTENIbCKON  JEATEILHOCTH 10  OCHOBHBIM
00pa30BaTeIbHBIM MPOTPAMMAaM BBICIIIETO 00pa30BaHUsI.

1.3 ®opmbl poBeIeHNsI TOCYIAPCTBEHHON UTOTOBOM aTTECTALIMH

I'A nipoBoauTcs B popme:
® TOCYIapCTBEHHOTO DK3aMEHA;
® TIpEJCTaBJICHUS HAyYHOTO JI0KJIaaa 00 OCHOBHBIX pe3yJbTaTax
MOJIFOTOBJICHHON HAYYHO-KBaTU(UKALUOHHON padOTHI (IUCCEpTALIUN).

1.4 O0beM rocyrapcTBeHHo UTOroBoi arrecrauuu B 3E

B coorBerctBun ¢ OC BO HUTY «MHUCuC» no wnanpasiaenuro 22.06.01
«Texnonorun matepuanioB» B biok 4 «['ocymapcTBeHHass UTOroBasi aTTECTALIUSD)
BXOJAT: C/aya TOCYJapCTBEHHOTO SK3aMEHa M Hay4yHbIM J0KJIaJl 00 OCHOBHBIX




pe3ynbTaTax MOAr0TOBICHHON HAYYHON KBaTU(UKALIMOHHON PaOOTHI.

Oonras tpynoeMkocts I UA cocrasiger 9 3auetHeIX equaull (324 yaca).

Bux I'HA TpynoemkocTs (3.€. / CeMECTDLL
Yachl) p

1. IlonroroBka K caave u caaya 15 3. /54 qaca 8
rOCyJIapCTBEHHOI' 0 AK3aMEHA S
2. Ilpencrarienne HaAy4YHOTO JOKIana 00
OCHOBHBIX pe3yJibTaTax MOATOTOBIECHHOM 7556 /270 4acOB 8
Hay9IHO-KBaIU(UKAITMOHHOMN paboThI T
(muccepranun).

1.5 Ocob0ennoctu npoBenenus I'MA
S3bIK, HAa KOTOpOM npoBoauTcs [ MA — pycckuid.

2 CTpyKTYpa U coAepKaHue rOCyIapCTBEHHO UTOTOBOM aTTeCTALIMH

2.1 I'ocynapcrBeHHbIN 3K3aMeH

I'ocymapCTBEHHBIN 2K3aMEH NMPOBOAUTCA IO JUCHUIUIMHAM, PE3YJIbTAThl OCBOCHHUS
KOTOPBIX, UMEIOT OIPEAECIAIONIEE 3HAUECHUE ISl PO(ECCUOHATIBHON AESITEIbHOCTH
BBIITYCKHUKOB.

2.1.1 T'ocynapcTBeHHBbII IK3aMeH POBOAUTCS MUCHMEHHO.

2.1.2 CocraB y4eOHBIX [UCHUIUIMH, BKJIKYEHHbIX B  MNpPOrpamMmy
rocyapCTBEHHOI'0 IK3aMEHAa:
e Ucropus u ¢punocodus HayKu;
e [lemaroruka BBICIICH IIKOJIHI,
e TexHonorus MaTepuaos,
OCHOBBI COBPEMEHHOT'O MAaTEPUATIOBEICHHS;
du3nyeCKre METOAbI UCCIIECIOBAHUS,
O yHKIIMOHAJIBHBIE MATEPHUAIIBI;
du3nyecKrue CBOMCTBA TBEPABIX TEJI,
MarHuTHbI€ MaTepHUaIbI;
buomeauuuHckue HaHOMaTepHUaJIbl U HAHOTEXHOJIOTUH.

2.1.3 KoHTpOJIbHBIEC BONPOCHI K IK3aMEHY
NCTOPUA U PNJTTOCODPUSA HAYKHU

1. ®unocodust HayKu B UCTOPHUUECKOM PA3BUTHH U COLIMOKYJIBTYPHOM KOHTEKCTE.
2. Ilpennayka u ABE CTpaTE€ruu NOPOXKIECHNS HAYYHBIX 3HAHUM.




3. CraHoBieHue MEpBbIX (OPM TEOPETUUYECKOTO 3HAHWSA B AHTUYHOU KYJBTYypE.
OnucreMe U J0Kca.

4. Ponb XpucTuaHcKoON TeosiorTuu B (popMupoBaHuu Guiiocopuu U HAYKH B CPETHUE
Beka. Bepa u pazym.

5. OcoOble (hopMbl 3HAHUS B CPEJIHUE BEKA: AIXUMUS, aCTPOJIOTUS U Marusi.

6. ®opMUpOBaHUs UJCANOB Kiaccuueckod Hayku B dusocoduu HoBoro BpeMeHH.
Omnupusm U pauroHanusMm (®@. bakon u P. [lekapr).

7. ®unocodus Haykm B Hemenkou kimaccudyeckod ¢unocopun (M. Kant u O.
I'erens).

8. [To3uTuBHCTCKAs Tpaauuus B (pusocopuu HayKu. JTanbl pa3BUTUS TO3UTHBU3MA B
XIX-XX Bekax.

9. Iloctno3utuBucTCKass Tpaauuus B 3anmagHod ¢unocopun Hayku. (Konuenuuum
nayku K. [Tornmmepa, U. Jlakaroca, T. Kyna, I[1. ®eitepadenna, M. [Tonanm).

10. MHorooOpa3ue popm no3HaBaTeabHON AeATeIbHOCTH. OCOOEHHOCTH HAayYHOTO
[IO3HAHUS.

11. Tpu acmekrta ObITHMS HAayKH: HayKa KakK IO3HABaTelbHAs AESITEIBHOCTb, Kak
COLIMAJIBHBIA MHCTUTYT, Kak ocodas cepa KyIbTyphl.

12. IlonsiTe HAYKH, €€ MPEAMET, CTPYKTYpa U (PYHKIMH. TUIIBI HAYYHOTO 3HAHHUS.

13. BceoOmue MeToibl HAyYHOTO TTO3HaHUs. J[nanekTuka u Metadusnka.

14. CymHOCTB, CTPYKTYpa ¥ METOABI SMITUPUIECKOTO ITO3HAHUSA.

15. CymHOCTB, CTPYKTYpa U METO/IbI TEOPETUUECKOTO UCCIICIOBAHHS.

16. ITonarue TBOpuecTBa. Maeansl 1 HOpMbI HAYYHOTO TBOPYECTBA.

17. Tlonatue HayuyHou Teopuu. Kilaccuueckuii W HEKIACCUYECKUN BapHUAHTHI
(bopMHpOBaHUS HAyYHOU TEOPHUH.

18. ITonsiTne HayuyHO UCTUHBI. OCHOBHBIE U IONIOJHUTEIbHBIE KDUTEPUU UCTUHBI.
19. HayuyHas ucTtuHa B OKPYXXEHUM MapaHay4dHoOro 3HaHus. lIpenensl HaydHOCTH B
MO3HAaHUM MHpa, OOIECTBA U YeJIOBEKa.

20. HayuHble Tpaguluy U Hay4dHble PEeBOJIIOLUHU. ['T100anbHBIE PEBOIIOLNUN U THIIBI
HAYYHOU PALMOHAJIBHOCTH: KJIACCUYECKHUM, HEKJIACCUUECKUM U TTOCTHEKIIACCUYECKU .
21. OcCHOBHBIE MOAENM PA3BUTHS HAYKH: KyMYJISTUBU3M M AHTUKYMYJISITUBU3M,
MHTEPHAIIN3M U DKCTEPHAINA3M.

22. ®unocodckre ocHoBaHUA Hayku. DyHKMU pusocopuu B HAyYHOM MO3HAHUU.
23. Ortuueckue mpobsembl Hayku B Hadasie XXI B. CoruanbHas OTBETCTBEHHOCTH
YYEHOTr0 U cB0O0O0/1a HAYYHOT'O UCCIIEAOBAHUS.

24. TIpobnembl 3KOJOTMYECKON 3THKU B COBpeMeHHOW 3amanHou ¢unocopun (b.
Kanmukot, O. Jleormonsa, P. ArTrdunbnm).

25. Hayka u MmupoBo33penue. Hayunas kapTuHa MUpa B HICTOPUUYECKOUN TMHAMUKE.
26. IlocTHekilaccnyeckass Hayka W HM3MEHEHHE MHPOBO33PEHUYECKHX YCTAaHOBOK
TEXHOTeHHOM nuBmiIM3auun. CuueHTH3M U antTuciueHTn3M B XX-XXI Bekax.

277. CoBpeMEeHHbIE POLECChl MHTETpaIuu U Iu(pepeHiraiim HayK.

28. Hayka kak couuanbHblii MHCTUTYT. HayuHble cooOIIeCTBa U Hay4YHbIE HIKOJbI B
ucropuueckoi nuHamuke. Hayunsie mkonst HUTY «MHUCuCy.

29. Ponib HayKH B IPEOJOJIEHUN COBPEMEHHBIX INI00ABHBIX KPU3HCOB.

30. BzaumooTHOLIEHHE HayKM C TOCYIapCTBEHHOM BiacTbio. [IpoOnema
rOCyJJapCTBEHHOTO PETYJIMPOBAHUS HAYKH.



OcHnoenasa rumepamypa

bepkos B.®. ®unocodust u meToao0rus HayKu. - MuHck, 2004,

3anaanas puinocodusi: UTOTH ThICAYENeTHs: aHToJorus. - M., 1997.

3otoB A.®. CoBpemeHHas 3anannas guinocodus. - M., 2001.

. Uctopus dunocoduu: 3anag Poccust Boctok: B 4 k. KH. 4. @unocodus XX
Beka. - M., 1999.

5. Hctopus ¢punocoduu: yuednuk / mox pen. Y.C. Kupsens. - Munck, 2001.

el NS

Jlonoanumenvhas numepamypa

1. HNonon II.®. Cucrema Tteoperuyeckoro 3HaHus // Jlornka Hay4HOro
uccaenosanus, - M., 2011. - C. 64.
2. Koxanosckuit B. II. ®unocodus u meromonoruss Hayku. — M.: Beicmas

mkoJja, 2012.
IEJATOTHKA BBICHIEHN IKOJIBI

1. ITonATHE M CYNTHOCTh MEJArOTUKH KaK HayKu. [IpeIMeT nmenaroruku.

2. OCHOBHBIE IOHATHS TleJarorunyeckoil Hayku. [legarornueckast Teopus, NOHITUE U
CYIIHOCTb

3. [lonsiTHE IEAArOTUYECKOM CUCTEMBI U €€ CYIIHOCTh

4. Jlunaktyka. OCHOBHbIE TpeOOBaHMS K COBPEMEHHBIM O0pa30BaTEIbHBIM
TEXHOJIOTHSM. [{MAaKTUIECKHE CUCTEMBI.

5. «Ilemarormyeckasi TEXHOJOTHUS», «TEXHOJOTUSI OOy4deHHUs», «oOpazoBaTebHas
TEXHOJIOTUS.

6. Ilemarornueckasi AeATEIBLHOCTh. BHAbl memarorudyeckoil JesITEILHOCTH B
COBPEMEHHOM BBICIIICH IIKOJIC. DTambl M ()OPMBI IT€IarOrMIECKOT0 MPOSKTUPOBAHUS
7. [Ipeamer, nenu u 3aga4u oOpa3zoBanus. [IpuHIUIIEI COBpeMEHHOTO 00pa30BaHMs.
8. Ilegarorudeckas mpooOiema, regarorndeckas 3a/1ada u nearorniaeckasi CUTyarus
9. Ilenarormyeckuii MpoOIECC U €ro JIEMEHThI

10. ITonsgTHE KOMIIETEHTHOCTHOI'O ITOAX01a

11. ITonsitue oOpazoBaTenbHOM cpebl. TUIBI 00pa30BaTENbHON Cpeibl, KOMIIOHEHTHI
00pa3oBaTenbHOMN Cpeibl

12. Metozp! U cpelicTBa MEAArornueckon AesTeabHOCTH. OCHOBHBIEC MEAATOTHUYECKUE
CpencTna

13. HopmatuBHOmpaBoBas 0a3a obpa3oBanus B PO

14. IIpenmer, enu v 3agaun oopazoBaHus. [[puHIMIBI COBpEeMEHHOTO 00pa30BaHUs
15. TpagummonHoe W  WHHOBAIIMOHHOE  oOOpa3oBaHue. VIHHOBaIMOHHBIE
oOpa3oBaTenbHbIC TEXHOJIOTHH.

16. JleaTenbHOCTHO OpPUEHTUPOBAHHBIC TEXHOJOTHH. TEXHOJOTHU OOy4YeHUs B
COTPYIHUYECTBE

17. IlpaBuna BbIABUAKEHUS MIO3HABATENbHBIX 3a7]a4 B COBPEMEHHON JUJAKTUKE



18. CoBpemeHHBIE 00pa30BaTEIbHBIC TEXHOJOTHUH, CYIIHOCTh, OCOOCHHOCTH U
PU3HAKH.

19. TexHONIOTMY aKTUBHOTO OOYYCHHUSI.

20. NmMuTanoHHbIE M HEUMHUTALMOHHBIE TEXHOJIOTMH. TEXHOJIOrMH aKTUBHOIO
JeSTeIbHOCTHOTO THIIA.

21. TexHonoruu mpoOIeMHOr0 00ydeHusl. TeXHOJIOTHs CUTYallUOHHOTO OOYyUEHHS.
22. CoBpeMeHHbIE 00pa30oBaTeIbHbIE TEXHOJOTUH, CYIIHOCTh, OCOOCHHOCTH U
MPU3HAKU

23. OcoOeHHOCTH pa3BUTHUS BBICIIETO 0Opa3oBaHus B KoHIle XX-Hauane XXI Beka.
CocrostHue  BeIcmiero obOpazoBanusi B P®. (OcoOEHHOCTH  COBPEMEHHOTO
oOpaszoBanus. TexHonoruzanus oopazoBaHUsl

24. OcHoBHbIE TpOOJEMBI COBPEMEHHOro oOpa3zoBaHus. [lemaroruka BbICILIErO
oOpaszoBanus. Llenan u 3anaqm.

25. YuebHas 1eATeNbHOCTh B BBICIIEH IIKOJE. YIIPaBJIEHUE MPOIECCOM OOyUEHUs B
BBICILIEN IIKOJIE

26. OcCOOEHHOCTH TUAAKTUKU BBICIIEH IIKOJBI. 3aJaud TUJAKTUKUA BBICIIEH MIKOJbI.
[TpuHIUIIBI TUIAKTUKA BBICIIEH IIKOJIBI

27. Meroabl o0yuenus. Ilonstus m kinaccudukauua. Knaccupukauuss mMeTonoB
oOydeHHsl B Menaroruke BbIclIed MmiKoJbl. Knaccudukanus cpenctB oOydeHHs B
MHXEHEPHOM 00pa30BaHUU

28. OOpa3oBaTelbHbI CTaHAAPT BBICHIErO0 OOpPA30BaHUA: IOHSATUE, CYIIHOCTb,
TpeboBaHUs

29. IlpodeccrnonanpHas MOATOTOBKA MPEMOAaBATENIS BBICIIICH IIIKOJIBI

30. CriocoObl KOHCTPYMPOBAHUS U CTPYKTYPUPOBAHUS COAEpPKaHUS 0Opa30BaHUS B
BBICIIIEN IIKOJIE

31. OGpa3oBaTeabHbIC TEXHOJOTHH BBICIICH IITKOJIBI

32. [IpenonaBanue B WMHXEHEPHOM By3e. OCOOCHHOCTH WHXKEHEPHOM TeAarorvKHu.
OcoOeHHoCTH 00Yy4YEeHHSI TEXHUUECKUM JUCUUIUIMHAM. Vcrosib30BaHre BU3YyaJbHBIX
CPEICTB B MH)KEHEPHOM 00pa30BaHUMU.

33. KnroueBble TpyIbl KA4eCTB CTYACHTA U KPUTEPUN UX OLIEHKH.

34. ®oHJ OLICHOYHBIX CPEACTB B BBICILIEH IIKOJIE.

Ocnoenas 1umepamypa

1. Kynpsmera, JI. A. Ilemaroruka u mncuxonorus / Kynpsimmesa JILA. — M.:
By3oBckuii yue6nuk, HULl UHOPA-M, 2015.

2. Tpaiine, B. A. HoBble nuH(pOpMaIMOHHBIE KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B
oOpazoBanuu [Onextponsii  pecypc| /B.A. TpaiineB, B.IO. Temnibimes,
N.B. Tpaitnes. — 2-e uzn. — M.: M3natenbcko-Toprosas kopropamus “Jlamkos u K°”,
2013. -320 c.

Jlononnumenvnaa tumepamypa

1.  OcHOBBI MEAArOTUYECKOTO MACTEPCTBA M MPOPECCHOHATHHOTO CaMOPa3BUTHSL:
VYue6noe nocodue / C.J. Axymepa. — M.: ®opym: HUL] UHDOPA-M, 2014. — 416 c.



2. Pesnuk C. JI. AcriupanT By3a [TekcT] : TEXHOJOTMM HAYYHOTO TBOPYECTBA U
nenaroruyeckoit gesrenpHoctu / C. . Pesnnk. - M. : UHOPA-M, 2011. - 518 c.

3. ®enoroBa E. JI. MHbopmanmoHHbIE TEXHOJIOTMM B HaykKe M OOpa3OBaHUMU:
VYuebnoe mocodme / E.JI. demoroBa, A.A. ®@emoro. — M.: U] ®OPYM: HUIL
NH®PA-M, 2013. - 336 c.

TEXHOJIOI'USA MATEPUAJIOB

1 CoBpeMeHHbIE TCHICHIINH PA3BUTHS TEXHOJIOTUN MaTEPHAJIOB.

2 B3aumopeiicTBue  MEXIy — pa3IMYHBIMH ~ HAYYHBIMH  TPYIIaAMHA  JUIS
3¢ (PEeKTUBHOTO pelIeHN HAYYHBIX 3a1ad. [locmecTBrS TEXHUYECKUX PeIIeHUN s
00IIeCcTBa, SKOHOMHKHU M SKOJIOTHH.

3 MeTamryprudeckue TEXHOJIOTHU. Teopus U TEXHOJIOTHS TOJTYICHHSI METAJIJIOB
M CIUTAaBOB B PA3JIMYHBIX METALUTYPTHYECKUX arperatax. JIoMeHHOE MPOM3BOJICTBO
YyTryHa.

4 Mertamnyprudeckiue TeXHOJIOTUH. TeopHs U TeXHOJOTHS MOTYyYEeHUS METAILJIOB
M CIUTAaBOB B Pa3JIMUHBIX METALTYpPTHUYECKUX arperarax. JIOMEHHOE IPOU3BOJICTBO
gyryHa. KucinopoaHo-KoHBepTEpHOE IIPOU3BOICTBO CTAJIH.

5 Mertamnypruueckiue TeXHOJOTUH. TeopHs U TeXHOJIOTHS MOTYyYEeHUS] METAIIIOB
M CIUTAaBOB B PAa3JIMYHBIX METALTYPTHUYECKUX arperartax. JIOMeHHOE IPOU3BOJICTBO
qyryHa. DJIEKTPOCTAICTUIABIIIBHOE TTPOU3BOACTRO.

6 TexHOoIOrnM MOPOIKOBON METAJUTYPIHH.

7 Mertozs! BelpaliuBaHusl MOHOKPHUCTAJIOB U3 PACILIABA.

8 TexHOonornuM mnonxy4eHus: aMOp(PHBIX M HAHOKPUCTAJUIMYECKHX MATEpPUAJIOB
METOJIOM 3aKaJIKU U3 KUIKOTO COCTOSIHUS.

9 TexHOIOrun TEPMUYECKOW, TEPMOMEXAHUYECKOM M XUMHKOTEPMUYECKOU

oOpaboTtok. HuskoTemmepaTypHass M BBICOKOTEMIIEpaTypHash TepMOMEXaHUYeCcKas
0o0paboTKa cTajiell ¥ CTaperoNIUX CIJIABOB.

10  TexHONOTMM TEPMHUYECKOM, TEPMOMEXAHUYECKOH M XUMHUKOTEPMHUYECKOM
oOpaboTok. XuMHKO-TepMudeckas obOpabotka. [luddy3monHoe HacwimeHne
HeMmeTaJutaMu  (IIeMEHTAIUsl, a30TUPOBAHUE, [IMAHUPOBAHHE M HHUTPOIICMEHTAIIUS.
Juddy3rnoHHOE HACBIIIGHUE METaUIaMU  (XpOMHUpPOBaHHE U AIUTHPOBAHHE).
Hubdy3nonHoe ynaneHue 3eMeHToB (00€3B0I0POKUBAHNE, 00€3yTIEPOKUBAHHE).
11  TexHonoruu MoAU(UUMPOBAHUS MOBEPXHOCTU. M3MEHEHHE MOBEPXHOCTHOTO
CJIOSl MaTepPHAJIOB TIPH BBICOKOIHEPTETUYECKUX BO3JCHCTBHUAX. DIEKTPOHHO-TydeBast
1 ja3epHas o0padoTka. NoHHAs UMILIaHTaIIMS.

12  TexHonorMM TOJYyYEeHHs] MOKPHITHH. HWOHHO-IJIa3MEHHOE pachblICHUE.
Tepmuueckoe HanbuieHHE. OcaxaeHue M3 Ta30BOM (a3bl. DIEKTPOIUTUYECKOE
OCaXJICHUE.

13  TexHonmoruu MpoU3BOACTBA U3JEIUI C HAHOCTPYKTYPUPOBAHHBIM COCTOSTHUEM.
14 CunHTe3 HaHOMATEPUAJIOB C UCIOJIb30BAHKE IKCTPEMATIbHBIX BO3/IECHCTBUN.

15  Xwumuueckue METOJIbl CHHTE3a HAaHOMATEPHAJIOB AJIsi OMOXUMHUU U MEIULIUHBI.

Ocnoenaa numepamypa
1 Hukynmun C.A., Typununa B.JO. MarepuanoBeneHue M TepMHAYECKAs



obOpaboTtka metayuioB. CrieninanbHblie ctani. — M.: MUCuC «Yaebay, 2007.

2 Happa B.K. TexHonorus mosiydeHus: MOPOIIKOBBIX MAaTEpUAJIOB M M3JICIIHM.
Kypc nexuuit. — M.: MUCuC, 2012.

3 HosukoB MN.U., 3onotopesckuii B.C., B.K. IToptHOi1 1 ap. MeramioBeneHue.
Vuyebuuk. B 2-x tomax. — M.: MUCuC, 2014.

4 MatepuasioBeieHuE U TEXHOJIOTHsSI KOHCTPYKIIMOHHBIX MaTEpHANIOB: yuel, I
ctyneHToB By30B / B.b. Apzamacos, A.H. BomukoB u ap.; pen.: B.b. Ap3amacos,
A.A. Yepenaxus. — 3-e u3a., ctep. — MockBa: Axagemus, 2011. — 447 c.

5 TapacoB A.B. O6mas meramryprus / A.B.TapacoB, H.M. Ytkun. — M.:
Metamnyprus, 1997. — 592 c.

6 [lenoc C.M., lyraes B.A. Teopuss ¢gopmupoBaHusi HOKPHITUNA. MeTObI
MOJTy4eHUs TOKPBITHH. YueOHoe nmocodue. — M.: MUCuC "Yuéba", 2007,

7 Ky3uenos I'.Jl., Kymxo A.P. MonHo-mna3meHHass oOpaboTKa MaTepuasos:
Kypc aexnuit. — M.: MUCuC, 2008.

Jlononnumenvnaa tumepamypa

1 ['omoBun F0.U. OcHoBBI HaHOTEXHOJOTHM. M.: MammHoctpoenue, 2012.

2 Hobatkun C.B. Hanomarepuansl. OObeMHBIE METAJUIMYECKHUE HAHO- U
CyOMUKPOKPUCTAJUTMUECKUE MaTepHalIbl, MOJTYyYEHHbIE MHTEHCUBHOM IIACTUYECKOMN
nedopmanueit: Yueobnoe nocobue. — M.: MUCuC, 2007.

Inekmponnvie (oopazoeamenvhble, ungopmayuonHubwle, cnpaesouHble,
HOpMAMmMueHbsle U M.N.) pecypcol

1 0a3a Hay4yHbIX u3ganuii ScienceDirect (Www.sciencedirect.com);

2 0a3a Hay4HBIX U3JaHUi u3gareascTBa Springer (www.springerlink.com);

3 0a3a 9JEKTPOHHBIX IKYpHaJOB m3maTenbcTBa  Institute of  Physics
(Www.iop.org);

4 snieKTpoHHas oubanoreka (elibrary.ru);

5 0a3sbI MaTEHTOB (http://patft.uspto.gov/, http://www.fips.ru/,
http://www.espacenet.com/).

OCHOBBI COBPEMEHHOI'O MATEPUAJIOBEAEHUA

1 OCHOBHBIE THUINBI XUMHYECKOM CBS3M B TBEpAbIX Tenax. lloreHnmansl
MEKAaTOMHOTO B3aMMOJIEUCTBUA. ODHEPIUsl CBSI3M METAJUIMYECKUX, KOBAJEHTHBIX,
MOHHBIX KPUCTAJUIOB. PABHOBECHOE MEXKATOMHOE PACCTOSTHUE.

2 DJIEKTPOHHOE CTPOEHUE TBEPABIX TEJ C PA3JIMYHBIM TUIIOM CBA3U. Moneinb
CBOOOJHBIX D3JEKTPOHOB JJII METANIOB. BBIPOXKIEHHBIA 3JEKTPOHHBIM  ras.
[InotHocte coctostHmii. IloBepxHocTh ®epmu. 30HHAsE TeEOpUs TBEPABIX TEII,
DHEPreTUYECKUM CIIEKTP 3JIEKTPOHOB B KPHUCTAJUIE, ACIEHUE TEJI Ha IPOBOJHUKH,
ITOJTYTIPOBOJHUKH U IUDJIEKTPUKH.

3 Kpucramnmnueckue tena. TpaHCISILIMOHHAS CUMMETpUsL. DJIEMEHTapHas s4eika
KpUCTAUINYECKON pemeTrku. Kpucraimmueckue cuHronuu. Pemerku bpaso.


http://www.sciencedirect.com/
http://www.springerlink.com/
http://www.iop.org/
http://patft.uspto.gov/
http://www.fips.ru/russite/default.htm
http://www.espacenet.com/

ToueuHble W NPOCTPAHCTBEHHBIE TPYIIIBI CUMMETpUH. KOOpAMHAIMOHHOE YHUCIIO,
IJIOTHOCTH YITAKOBKH.

4 Kpucrannorpadguueckne MHAEKCHl IMJIOCKOCTEH M HANpaBlIEHUN B pELIETKE.
AHuzoTponuss ~ cBOMCTB  KpuctamwioB.  Kpucramiorpaguueckas — TEKCTypa
HOJINKPUCTAILIOB.
3) AMopdHOe  cocTosiHME,  MeTaJuIMYecKue  crekia.  HaHokpucrtambl.
KBazukpucrayuisl.
6 Toueunsie nedextol. Bakancum u Mexys3enbHbIEe aToMbl. PaBHOBecHas

KOHIIEHTpanusi To4deuHblX JedekToB. HepaBHOBecHbIE TOUEUHBIE JC(PEKTHI.
Poxxnenne, Murpanus 1 CTOK BakaHCHW. [ pyminsl BakaHCUM.

7 Jucnokanynu. Bexrop broprepca. [InotHocTs nucnokanmii. KpaeBasi, BUHTOBas
U cMelaHHas auciaokanuu. CKoJbkeHue U nepenoisanue auciokanui. [loporu Ha
mucnokanusx. [lone HanpsyKeHU U Y9HEPTHS TUCIOKALUN.

8 B3aumoneiictBue nucinokamnuii. [lonHple u yacTuuHble auciaokamuu. JledekTs
YITAKOBKH.
9 O6pazoBanne u pa3sMHOXeHHe auciokarui. WMcrounuk ®panka-Puna.

B3aumopeiicTBue 1uciokanuii ¥ IpUMECHBIX aTOMOB.

10  Armocdepst Korrpenna, Cayka, Cy3yku.

11  TI'panuubl 3epeH u cyO3epeH. Yroa pa3opUEHTHUPOBKH W SHEPTUs TpaHUIL.
['panunbl HakiiOHAa W KpydeHus. ManoyriioBble W BBICOKOYTJIOBBIE TI'PAHUIIBI.
Murpanus rpanun. BzanmoaencTBue rpaHul 3€peH ¢ MPUMECHBIMU aTOMaMHU.

12 Tsepzasie pacTBOPHI 3aMeIICHHUS], BHEAPEHUS U BhIUNTAaHUS. CBEPXCTPYKTYPHI.
13 Omnextponnsie coemuHeHus (passr KOm-Posepu), das3sl BHeapenus, ¢aszbl
JlaBeca, o-(asbl.

14  PaBHOBecue (pa3 B MHOTOKOMITOHEHTHBIX cucTemax. dazoBwie epexoman [ u 11
pona. [IpaBuio das.

15  JlmarpaMMbl COCTOSIHUS TBOMHBIX U TPOUHBIX CHUCTEM C HEMPEPHIBHBIM PSIOM
TBEPABIX PACTBOPOB, C IBTEKTUYECKUMH, NEPUTEKTUUECKUMU U MOHOTEKTHUYECKHUMHU
PaBHOBECHSIMH, C KOHTPYIHTHO M MHKOHTPYIHTHO IUIABAIIUMHUCS MPOMEKYTOUHBIMHU
dhazamu, ¢ MOIMMOPPU3MOM KOMIIOHEHTOB.

16  Hcnonb3oBaHHWE T€OMETPUUYECKON TEPMOAMHAMUKH JUIsl aHAM3a JMarpamm
COCTOSIHHSI.

17  deHomMeHOJIOTHYECKHEe 3aKOHBI muddy3uu. Camomudysus 151
rerepoanddysus. Moaenb ciydaidlHbIX OMy>KIaHui 11t onucanus quddysum.

18 Mexanusmbl auddys3un, poiab To4YeuHbIX nedexToB, auddy3us 10
JUCIIOKAIUSIM M TPaHULIaM 3€pEH.

19  TemmepaTypHas 3aBUCUMOCTH KO3 dutinenta quddy3um.

20  Mudbdy3us B mone rpaaueHTa KoHueHTparuid. KoHueHtpammonHas
3aBUCUMOCTH K03 duninenToB auddysun. dpdhext Kupkennama.

21  BelpaBHuBawIas u pasnenutensHas (peaktuBHas) nuddysus. Juddysus B
CHJIOBBIX TOJISIX.

22  T'omoreHHoe 3apoKJieHHE KpPUCTAUIOB B paciuiaBe. Kpurtuueckuilt paszmep
3apoabimia. CkopocTh 00pa3oBaHMsi U CKOPOCTb POCTa  KPUCTAUIMYECKHUX
3apOJbIIIEH.

23  HempepbIBHBIN, CTyNeHYaTbIi M JAUCJIOKAIMOHHBIA MEXaHU3MbI POCTA.



Kuneruka kpucrammmzanuu. C-obpa3zHas nuarpamMmma Kpuctauzanuu. Kpurnueckas
CKOPOCTb OXJIaXKJICHHUS pacIliaBa. [ 'eTeporeHHoe 3apoxkKacHUE.

24  OTKJIOHEHHS OT paBHOBECUsA IMpU KpUCTAUIM3alMU. BiusgHue CcKopocTu
OXJIAXIEHUS W TpaJueHTa TeMIepaTypbl paciulaBa Ha  MHUKPOCTPYKTYDY.
KoH1ieHTpanmoHHo€e nepeoxaaxicHue.

25  Sldeucrtas u neHapuTHas Gopma pocta KpUCTaUIOB. JleHApPUTHAS JTUKBAIIMS.
OOpazoBaHue MeTacTaOWIBHBIX (a3 Npu KpucTaumzanuu. be3auddy3nonnas
KpUCTaJUTM3aL .

26  Crpykrypa cnutka. MoaudunupoBanue. HampapneHHas KpucTaIH3aIusl.
30HHAas MJIaBKa.

27  BrelpanmBaHie MOHOKPHUCTAJUIOB U3 paciljiaBa.

28  3akaika U3 JKUIKOTO COCTOSHUS.

29  DOBrektnueckas Kpuctamum3anus. CTpoeHHE HSBTEKTUYECKUX  KOJOHHUH.
HopwmaiibHast, aHoMasnpHasl U BBIPOXKICHHAS IBTEKTHKHU.

30 IlepurekTHueckas KpuCTaJLIIU3aLUS.

31 Ilomumopdusie mnpeBpamieHus. HopManbHBII W CHBUTOBBIH MEXaHU3MBbI
npespaiieHus. [[puHInI CTpyKTYpHOTO M pa3MEpPHOTO COOTBETCTBHS.

32  DBTEKTOMJHOE NpPEBpallCHHE, MEXaHW3M U KHUHETUKA. OBTEKTOUIHOE
npespamieHne B cranmsax. CrpoeHue nepinra. JlmarpaMMbl  M30TEPMHYECKHX
IIpeBpalleHuii. TepMOKMHETUYECKHE JUATPAMMBI.

33  MapreHncuTHOEe TpeBpamieHue. TepMOIWHAMHKA, MEXaHW3M W KHHETHKA
MapTEHCUTHOTO MPEBpPALIECHUSI.

34  MukpocTpyKTypa u cyocTpyKTypa MapTercuta. OOpaTUMOCTh PEBpaIICHHUS.
35  DOddext mamsatu Gopmel.

36  belinutHOE mpeBpamieHne. MexaHu3M U KHHETHKA OSHHUTHOTO MpEeBpaIieHusl.
Crtpoenue OeliHHUTA.

37  Pacmana nmepechlllieHHOT0 TBEPAOTO pacTBOpA.

38  CnuHopanbpHBIN pacnaa. MogyapoBaHHbIE CTPYKTYPHI.

39 TepmoanHamuka 00pa3oBaHUS MPOMEKYTOUHBIX (a3.

40  Kunactepsl, 30861 ['uabe-IIpectona. KorepeHTHble, 4aCTUYHO KOTEPEHTHBIC U
HEKOTE€PEHTHBIE BBIJCIICHHUS.

41 HenpepblBHBIA W TPEPBHIBUCTHIN pacnaa. Ponb BakaHCHl, JUCIOKALHMA H
I'PaHHUIL 3€PEH B MPOLECCAX BBIAECICHUS.

42  VI3MeHeHMe CBOMCTB pacTBOpa NpU YHOPSAIOUECHHUH.

43  HM3MeHeHMs CTPYKTYpbI MPU XOJOAHOM muiactTudeckor aedopmanuu. JIuauu u
MOJIOCHI CKOJIbXKEHU. fluencras cyocTpykTypa. BookHUCTas MUKPOCTPYKTYpa.

44  Kpucramwiorpaduueckas u Mertauiorpadguueckas TEKCTYphl aedopMaiui,
MEXaHU3MbI UX 00pa30BaHusl. AHU30TPOIHUS CBOWCTB TEKCTYPOBAHHBIX MaTepUaJIOB.
45  N3MeHeHMs CTPYKTYpHI NPU HArpeBe mocie xoyoaHou aedopmainuu. Bosppar
(otmpix,  monuronusaunus).  IlepBuuHast,  coOuparenpHas W BTOpUYHAs
pexkpucTamumzanus. JBrmKymas cuia, MEXaHU3M U KHHETUKA 3TUX MPOLECCOB.

46  Ilpupoma xputnueckoit nedopmanmu. [luarpamma peKpUCTAIUIM3AIMIH.
Kpucrannorpaduueckas TeKCTypa peKpUCTAIUIM30BAaHHOTO MaTepuaia, MEXaHU3M €€
oOpa3oBaHUs.

47  V3meHeHus CTPYKTYyphl Ipu ropsiueit nedpopmanuu. uHamuueckuii Bo3BpaT u



TUHAMUYECKAs PEKPUCTAILTA3AITHS.
48  Cdeponanzanus M KoaJeCUEHIUs BbIIEIECHUNH BTOPOH (pa3bl B reTepOreHHOM
MaTepuaiie. PacTBOpHO-OCaAUTENbHBIA MEXaHU3M.

49  OcHoBbl TepMHuuecko 00pabotku. Kiaccudukanus BHIIOB TEpMHUYECKOU
o0paboTku: oTxkurk 1 U 2 poja, 3aKkajika, OTIYCK, CTapeHue, TepMOMEXaHUYecKas U
XUMHUKO-TEpMHUYECKast 00pabOTKHU.

50 T'omMoreHu3alMOHHBIA OTXKHUI, W3MEHEHHE CTPYKTYpbl U CBOWCTB TMpH
rOMOTE€HU3alIMOHHOM OTXKUTE. JlopekpucTamm3anOHHBIHN U
PEKPUCTAIUTM3AIMOHHBIA ~ OTXKUTH.  DakToOphl,  BIMSIONIME  HAa  pa3Mep
PEKPHUCTAIUIM30BAHHOTO 3epHa. OTKUT JJI1 YMEHBIICHUS OCTATOYHBIX HAMPSKCHHM.
MexaHu3M YMEHBIICHUS OCTATOYHBIX HAMIPSHKCHUH TP OTKUTE.

51 Pa3HOBUJIHOCTH OTXKHIa 2 poja: TOJIHBIA, HEMOJHBIM, HW30TEPMHUUYECKUM,
cheponIU3UPYIOMNN OTKUTH, HOPMAJTU3aIIHs, TATCHTUPOBAHUE.

52  3akaiika 0e3 moauMop(HOTro MpeBparieHus.

53 3akaska ¢ noOIUMOPGHBIM TpeBpalieHuEM (3aKallka Ha MapTEHCHT).
N3meHenue CBOWCTB TpW 3akaJke Ha MapTeHcuT. Kpuruueckass CKOpOCTb
OXJIQXKJICHUSI TIPY 3aKaJIKe, TPOKAITUBAEMOCTb.

54  CnocoObl 3akajku: B OJHOM OXJaxJarmoulel cpede, B JBYX cpenax,
CTyleHuaras, wu3oTepMuyeckass  (OeliHUTHas)), ¢  OOpabOTKOM  XOJIOAOM,
MMOBEPXHOCTHASI.

55  Crapenne. M3MmeHeHHE CBOWCTB CIUIAaBOB IpU cTapeHuu. JlucrepcuonHoe
TBepAeHHEe. EcTecTBEeHHOE M NCKYCCTBEHHOE CTapeHue.

56  Ornyck. M3menenue (a3zoBoro cocraBa, MUKPOCTPYKTYPHI U CyOCTPYKTYpBI
npu oTiycke craneil. O0paTumas 1 HeoOpaTuMas OTIYCKHasl XPYIKOCTb.

57  TepmomexaHuueckas o0paboTkKa. HuskotemnepartypHas U
BBICOKOTEMIIEpaTypHasi TepMOMEXaHuueckas oOpaboTka cTajed | CTaperolux
CIUTaBOB.

58  Xwummko-tepmuueckas oOpaboTka. M3MeHeHus coctaBa M CTPYKTYpHI TpHU
XUMHUKO-TepMHUYecKoii oOpabotke. OnHodaszHas u MHOrodasHas auddy3uoHHBIC
30HbI. CBsi3b cTpoeHUs TUMOPY3HOHHOTO CJIOSA C JAMArpaMMOMl  COCTOSIHHUSL.
Hubdy3rnonHoe HachIIIeHNE HeMeTalaMu U MeTauiamu. J(uddysnonnoe ynanenue
AJIEMEHTOB.

59  Ilnmactuueckast medopManusi CKOJBKEHUEM W JBOMHHKOBaHWEM. JlmarpaMmbl
aedopMaIiii MOHO- U IOTUKPUCTAIIOB. CHCTEMBI CKOJTBKECHUSI.

60 [edopmaimoHHOE YNPOYHEHHE; BIMUSIHHE HA HEro TEMIIEPATYPbl U CKOPOCTH
aedopmarun. Teopus peena TeKy4ecTH.

61 OcHOBHBIE  MEXaHMYECKHE  XapaKTEpUCTUKH  MaTepuanoB. [Ipemerns
MPOMOPITMOHAIBHOCTH,  YIIPYrOCTH, TEKy4YeCTH W  TMPOYHOCTH, HMCTHHHOC
COTIPOTUBJICHUE PAa3PbIBY, XapaKTCPUCTUKH ITUTACTHYHOCTH TIPH PACTSIKCHHH,
TBEPJOCTh, BI3KOCTh PA3pPyIICHUSI U YAapHAS BI3KOCTb.

62  VYmpounenme mnpu OOpa30BaHWM TBEPIBIX PACTBOPOB U TPU BBIICICHUU
n30bITOUHBIX (Da3 (KOTEPEHTHBIX W HEKOTePEHTHBIX). BiusHue pasmepa 3epHa Ha
MEXaHWYECKHE CBOWCTBA.

63 Xpymkoe u Bs3KOe pazpymieHne. MexXaHW3Mbl 3apOXKICHUS TPEIIWH.
PacnipocTpanenne TpemmH MpU TpU XPYNKOM U BS3KOM paspymieHuu. Kpurepuun



BA3KOCTH pazpyuieHus. CtpoeHue u3noMoB. llepexon oT Xpymkoro paspyuieHus K
Bs3koMy. [Topor XJ1aJHOJIOMKOCTH.

64  IIpupona xnamgnonomkoctu MetaiioB ¢ OLIK-pemerkoii. Crioco6sr 60pbObBI €
XJIaJIHOJIOMKOCTBIO.

65  JKapomnpounocts. Ctaauu nonsyuyectu. Penakcanus HanpspkeHuil. JnutensHas
NpOYHOCTh. BiMsiHME cocTaBa U CTPYKTYphl MaTepualia Ha 5KapoOIpOYHOCTb.

66  VYcramoctb. JlmarpaMmbl ycTanocTd. MeXaHHU3M YCTaJIOCTHOTO pa3pylIeHUS.
@daxkTophl, BIUSIOUIME HA YCTAJOCTHYIO MPOYHOCTh. TepMHUecKas yCTaJoCTb.
KonTakTHas yctanocrs.

67  OxwucieHue, TepMOJMHAMHKA U KHUHETHKa Mpolecca. JIernpoBaHue C IENbIO
3aIUTHI OT OKUCIICHNUA. BHyTpeHHee OKHClIeHue.

68  DrnexTpoxmMmuueckas KOpposus. PaBHOMepHas, MEKKPUCTAILUTUTHAS, TOYCUHAs
koppo3usi. Kopposus nmog nanpsixenrneMm. Koppo3noHHoe pacTpecKuBaHHE.

69  KopposuonHas ycranocts. Koppo3us B )KUIKUX METAIUIAX.

70  Knaccudukanuu MarepuagoB M0 XMMUYECKOMY COCTaBY, CIIOCO0Y MOJIyYCHUS
Y Ha3HA4YeHUI0. MeTalInueckue 1 HEeMEeTAJUIMYECKUE MaTeprasbl.

71 ChnnaBel Ha OCHOBE JKeje3a. YTIUIepoaucTble craiu. benble, cepble,
MOJIOBUHYATHIE, KOBKHE U BHICOKOIIPOYHBIE UYTYHBI.

72 JlermpoBaHHBIE CTaIH, KJIacCU(PUKALUU 1O (Pa30BOMY paBHOBECHIO, CTPYKTYpE,
o0jacT NTPUMEHEHHUs, YPOBHIO JIerMpoBaHHOCTH. HuskonerupoBaHHbIE CTalu
MOBBIIICHHONW MPOYHOCTH. KOHCTpYKIMOHHBIC yiydiaembie cTand. [IpyKuHHBIE U
n3HOCOCTOMKME cTtanmu. [lITammoBeie cTany.

73 HHCTpyMeHTanmbHBIC CTAlM AJSl PEXKYIIETO M U3MEPUTEIHHOTO WHCTPYMEHTA.
beicTpopexyimue craim.

74 Kaponpounsie peppUTO-TIEPIUTHBIC, MAPTECHCUTHBIE U AyCTEHUTHBIE CTaJIH.
/5  Hepxageriue peppuTHbIE U ayCTEHUTHBIE CTANH.

76  JKapoctolikue cranu.

77 llperHple MeTayulbl W CIUIaBBl, JICTUPOBAHHE, TEepMUYECKas O0OpaboTKa,
CTPYKTypa, CBOWCTBa, 00J1aCTH IPUMEHEHUSI.

/8  AJIOMHHWI U €TO CIUIABHI.

79  Marunuii u ero CIUIaBHl.

80  TwuraH u ero crjaBbl.

81  Huxens u €ro CIUIaBHI.

82 Menn u ee cIuIaBEbL.

83  Cmnasel Ha ocHOoBe TyromuaBkux MmeramioB (Mo, W, Nb, Cr). Ilunk, cBuner,
OJIOBO U WX CILIABBHI.

84  Marepuansl ¢ 0cOObIMU (GU3HMUECKUMU CBONCTBAMHU (ITPELIM3UOHHBIE CIIJIABHI).
85  IIpoBOAHMKOBBIE M PE3UCTUBHBIC CIIJIABBI.

86  CepxmpoBojdIlue MaTepHUAabI.

87  MaruutHo-MArkKue U MarHUTHO-TBEPbIE MaTepUabl.

88  CmnaBsl ¢ 0COOBIMU YIIPYTUMU U TEIIJIOBBIMU CBOMCTBAMH.

89  Komno3uiuoHHbIe MaTepHabl.

90 JlucmepcHO-ympOUYHEHHBIE KOMIIO3ULIMOHHBIE MaTEepHUalibl HA alFOMUHUEBON U
HUKEJIEBOM OCHOBE, CTPYKTypa U CBOWCTBA, MPUHLIUIIBI BIOOpA YIPOUHHUTETCH.

91 Crnouctble  KOMIO3MLIMOHHBIE  MaTepuagbl Ha  OCHOBE  METAJUIOB,



HEOTPAHUYEHHO PACTBOPSIOMIMXCS JpYyr B JApyre, HE PACTBOPSIOMIMXCS WU
00pa3yIoNIMX HHTEPMETAITU/IbI.

92  HampasieHHO KPHUCTAJITN30BAHHBIC KOMITO3UITHOHHBIE MaTepHabl
HBTEKTHUYECKOTO U HEIBTEKTUUECKOTO THUIIA.

93  HHTrepMeTalIMuecKUe COEAMHEHUS KaK OCHOBA JKapONPOYHBIX CILJIABOB,
MOJTy4aeMbIX HalpaBIeHHOW KPHCTALTU3AIHCH.

94  Hewmetamnueckue MaTepyalibl.

95 HpeanmpHas W peaibHas CTPYKTypa rpadura. YriaerpaduToBble MaTepuabl,
CTpyKTypa u  cBoiictBa. [lonmukpucramnuueckue — anMasbl,  (U3NYECcKas
KJaccupUKalus, CTPYKTypa, XUMHUYECKUH M H30TOMHBIA COCTaB, Ie(EKTHOCTD,
CBOKCTBA.

Ocnosnaa numepamypa
1 PxeBckas C.B. Marepuanosenenue. - M., Jloroc, 2004.
2 MetamioBenenue. YueOuuk. B 2-x Tomax. // KomtekTuB aBTOpOB 1moj oOIei

pexn. B.C. 3omotopeBckoro. - M.: U3patensckuit Jlom MUCuC, 2009.

/Jlononnumensvhan aumepamypa

1. JluBumun b.I'. Metamiorpadus. — M.: Metamnyprus, 1990. — 336 c.

2. Kutrens Y. Beenenue B husuky tBepaoro tena. — M.: Hayka, 1978. — 792 c.

3. 3axapoB A.M. JluarpaMMbl COCTOSIHUSI ABOWHBIX M TPOWHBIX CHUCTEM. — M.:
Meramnyprus, 1990. — 240 c.

4. HoBuxkoB N.HM., Pozun K.M. Kpucramiorpapuss n nedekrsl KpuCTaUIMUECKON
pemetku. — M.: Meramnyprus. 1990. — 336 c.

5. Kpucramorpadusi, peHTreHorpadusi U 3JIEKTPOHHAS MUKPOCKOMUA. / YMaHCKUN
A.C., Ckakos [0.A., UBanos A.H., Pactopryes JI.LH. — M.: Metamyprus, 1982. —
632 c.

6. XKyxoBuukuii A.A., [lIBapuman JI.A. ®@usnueckas xumus. — M.: Meramutyprus,
1976. - 350 c.

7. Jlumun b.I'., Kpanommsa B.C., JIuaenkwuit f.JI. ®uzndeckue cBOMCTBA METAJIOB
U craBoB. — M.: Metamnyprus, 1980. — 320 c.

8. HoBukoB MN.W. Teopust TepmMuueckoit 00padoTku MetamioB. — M.: Metamnyprus,
1986. — 480 c.

9. Ymanckuit S1.C, CkakoB IO0.A. ®dusuka meramioB. — M.: Atomusnar, 1978. — 352
C.

10. Itpemens M.A. Ilpounocts cruaBoB. — M.: MUCuC, 4.1 [edexTsl pemeTku,
1999. — 384 c. u.2 Jlebopmarnus, 1997. — 527 c.

11. bokmreiin C.3. CrpoeHne H CBOWCTBA METAUIMYECKUX CIUIABOB. — M.:
Meramnyprus, 1971. — 496 c

12. 3onotapesckuii B.C. Mexannueckue cBoiictBa metamioB. — M.: MUCuC. 1998,
400 c.

13. bepuureitn M.JI., 3alimoBckuii B.A. Mexanuueckue cBoiicTBa METaJIOB. — M.
Meramnyprud. 1979. — 496 c.

14. ®uznueckoe meramuoseaenue. / Pea. P.Y . Kan u I1. Xaazen. - B 3-x Tomax. — M.
Meramnyprus. 1987.



15. Kekamo MN.b. Camapun b.A. ®dusmyeckoe METAIOBEACHHE MPELU3NOHHBIX
crutaBoB. CruiaBbl ¢ 0COOBIMM MarHUTHBIMH cBOMcTBaMu. — M.: Mertamnyprus, 1989.
— 496 c.

16. Opnos A.B., IlepeBesenneBa A.U., Peioun B.I1. I'panuiisl 3epen B mMeTamiax. —
M.: Metamnyprus, 1980. — 310 c.

17. KpuBornaz M.A. Teopuss paccessHUsI PEHTTCHOBCKHUX JYy4€ll M TEIJIOBBIX
HEUTPOHOB peanbHbIMU KpucTasuiamu. — Kues: Haykosa Jlymka, 1953. — 408 c.

18. NBanoB A.H., IlonskoB A.M. AHamu3 HECOBEPUIEHCTB KPUCTATIMYECKOTO
CTpPOCHUS MO MPOGUII0 W HWHTCHCUBHOCTH PEHTTEHOBCKHX OTpaXKCHHM: YdeOHOe
rmocooue. — M.: MUCuC, 2002. — 78 c.

19. Jlaxtur KO.M., JleontheBa B.I1. Martepuanosenenue. - M., MamuHoCcTpoeHue,
1980.

I71eKMPOHH LI KOHMEHM

1. UudopmanmonHsiii mopran MaTtepuaioBeaeHue
http://supermetalloved.narod.ru/index.htm

2. Marepuanosenenue.mado http://materiology.info/
3. Worldsteel association http://www.worldsteel.org/

OU3NYECKHUE METObI UCCJIIEJOBAHUA

1 JudpakimoHHbie METOJbI HMCCIIEIOBaHUS aTOMHOW CTPYKTYphl MaTEpHasOB.
OcoOEHHOCTH pACTIPOCTPAHEHHSI BOJH B MEPUOAMYECKUX CTPYKTypax. 3aKoH
Bynwda-bparra. O6parnas pemerka.

OCHOBHBIE METOJIBI PEHTT€HOCTPYKTYPHOI'O aHAJIN3A.

PentrenoBckasi nuppakroMeTpus.

KauecTBeHHBIN U KOJTMYECTBEHHBIA PEHTTC€HOBCKUH (ha30BbIN aHAIM3.
OnextpoHorpadust U HeHTpoHOTpaduUs.

Pentrenorpaduueckuii aHaiu3 TEKCTYp, OCTATOUYHBIX HAMPSHKEHUN, Ne(EeKTOB
KPUCTAJUIMYECKOM PELIETKH, THUIIA TBEPAOr0 PacTBOPA, XUMHUUYECKOTO JaJIbHETO

OO0k wWwN

MopsaKa.
7 [IpocBeunBaroias 1 pacTpoBas JICKTPOHHAS MUKPOCKOMHS, aHalu3 (ha30BOro
COCTaBa, MUKPOCTPYKTYPHI U T€(PEKTOB KPUCTATUTMUECKOTO CTPOCHHUSI.

8 MeTtonb1 JIOKaJIbHOTO aHanu3a XUMHUYECKOTO COCTaBa.

MUKpOpPEHTTeHOCTIEKTpaIbHbIM  aHain3.  OXKe-2JIEKTPOHHAsT  CHEKTPOCKOIIHS.
PeHTreHosiekTpoHHass ~ CHEKTPOCKOmusi  (PJIEKTPOHHAS  CHEKTPOCKOMMS IS
XUMHYECKOT0 aHajau3a). Macc-CieKTpOCKOIHS BTOPUYHBIX HOHOB.

9 N3yueHre MUKPOCTPYKTYPBI C IOMOIIBI0 CBETOBOM MUKPOCKOITHH.

10  MeToabl KOJUYECTBEHHOUN MeTaiorpadum.

11  Tepmuueckuit ananu3. AOcomoOTHbIE u auddepeHINaTbHBIA  METOIBI
m3mepenud. Kanopumerpusi; MeToAbl CMEIICHUWS, BBOJAa M MPOTOKA TEIIa;
CKaHUpYIOMIasi, MOAYJALIMOHHAS U UMITYJIbCHASI KaJIOPUMETPUSL.

12 Immarometpus; ONTHYECKHH, €MKOCTHBIMH, VHIYKTUBHBIA  JaTYUKHU
MepEMEILICHHUS.

13  Meroapl u3MepeHus TEIIOMPOBOTHOCTH.


http://supermetalloved.narod.ru/index.htm
http://materiology.info/

14  Pe3uctomeTpusi, MOCTOBbIE U MOTEHIIMOMETPUYECKHE MeTOAbl. M3mepeHue
MarHUTHBIX CBOMCTB aHa-, mapa- U peppoMarHeTUKoOB.

15  Ompexenenue mapamMeTpoB KpUBOM HAMArHWYMBAaHUS W METIIM THCTEpPE3HCa B
CTaTUYECKOM M IMHAMUYECKOM PEXUMaX U3MEPEHHUS.

16  TepmoMarHUTHBIN aHAIH3.

17  Ilpumenenue  u3MepeHHH  (UBMYECKUX  CBOMCTB Uil  pEIICHUS
MaTepUATIOBETYECKUX 3ajad (M3y4YeHHs] M3MEHEHUH CTPYKTYypbl U  (ha30BBIX
MIpEBPAILCHUN ).

18 Meroapl MeXaHWYECKUX HWCIBITaHUN. VcnbITaHWs Ha pacTsSHKEHHUE, CKaTHe,
U3ruod, KpydeHue.

19 H3mepeHue MHUKpPOTBEPAOCTH U TBepAocTd 1o bpunemmo, Poksemry,
Bukxkepcy.

20 HUcmplTanus Ha  MOA3Y4eCTh, JUIMTEIBHYIO TPOYHOCTH,  PEJIaKCAIHIO
HAMPSKESHUM.

21  VYcranocTHbIE UCTIBITAHMUS.

22  YpapHas BSI3KOCTh. MeTO/IBI €€ onpeacIcHusI.

Ocnoenas numepamypa
1 Beenenckuit B.IO., Jlunees A.C., IlepmunoB A.C. DKcnepuMEHTaJbHbIC
MeTobl pu3udeckoro matepuanopeacHus. — M.: U3a. Jlom « MUCuCy, 2011.

Jlonoanumenshasn numepamypa
1 Jlummn b.I'. Metamnorpadus. — M.: Meramnyprus, 1990. — 336 c.

2 MertannoBenenue. YueOHuk. B 2-x Tomax. // KonnekTuB aBTopoB moji o01ieit
pen. B.C. 3onotopesckoro. - M.: U3parensckuii JJom MUCuC, 2009.
3 Kpucramnorpadusi, pentreHorpadus ¢ SJIEKTPOHHAs MHUKpPOCKONuUs. /

Ymanckuii A.C., CkakoB FO.A., UBanoB A.H., Pactopryes JI.LH. — M.: Metamnyprus,
1982. - 632 c.

4 Jlupmmmn B.I'., Kpamommn B.C., Jlunenkuit S.JI. ®dusnueckue cBONCTBa
METAJIJIOB U CcI1aBoB. — M.: Meramnyprus, 1980. — 320 c.

5 3omorapeBckuii B.C. Mexanudeckue cBoiictBa metamioB. — M.: MUCuC.
1998, 400 c.

6 bepumreitn M.JI., 3aiimoBckuii B.A. MexaHnnueckrue CBOMCTBA METAJJIOB. —
M.: Meraiutyprus. 1979. — 496 c.

7 Kpusornmaz M.A. Teopusi paccesHHs PEHTTEHOBCKHX JIy4€d M TEIJIOBBIX
HEUTPOHOB peanbHbIMU KpHucTaiuiamu. — Kues: Haykosa J{ymka, 1953. — 408 c.

8 NBanoB A.H., IlomsikoB A.M. AHanu3 HECOBEPUIEHCTB KPUCTAJUTMYECKOTO

CTPOCHHUS MO MPOPUII0 W HWHTCHCHBHOCTH PEHTTEHOBCKHX OTPaKCHHH: YueOHOe
nmocooue. — M.: MUCuC, 2002. — 78 c.

O YHKIIMOHAJIBHBIE MATEPUAJIbI
1 JlucriepcHble U yIbTPpaAUCIEPCHBIE MATEPUATIBI.

2 HanocTpyKTypbl, HAHOKOMIIO3UTHI 1 HAHOPEAKTOPBHI.
3 VYabTpagucnepcHbie MaTepUabl ¢ HEOOBIYHBIMU (QYHKIIUSMHU.



4

Hcnonp30BaHne  KIACTEPHBIX W YJIBTPAAMCIEPCHBIX  MATEPUAIOB U

HAaHOKOMITO3UTOB.
5 Buasl  ¢yHkumoHambHOW — kepamuku. Kepamudeckwe — MaTepuanbl  C
IUAJICKTPUYECKUMHU, MATHUTHBIMU, ONTHYECKUMHI U XUMUYECKUMU (QYHKIUSIMU.

6 [ponecchl popMupoBaHUs U CLIEKAHHS KEPAMUKH.

7 [lepcnieKTUBHBIE KEpAMUUECKHUE KOMITO3UTHI.

8 OO0nacTH NPUMEHEHMSI KEPAMUYECKUX MATEPHAIIOB.

9 CrexnooOpazuble u amopdHble MaTepuainbl. AMOpGHBIE METAIBl U
METaJNTHYECKUE CTEKIa.

10  BwicokouMCTBIE CTEKIIA AJIsi CBETOBOJIOB.

11  Harpuii-kanpuuii-hochaTHO-CHIMKATHOE OMOCTEKIIO.

12 doToxpoMHBIE CTEKIIA.

13  TIlpo3paunas CTEKIOKepaMHUKA.

14  ®OoTOHHBIE KPUCTAILIBI.

15  Ilnenka kak KOMNO3UT. B3auMHOE BAMSIHUE IIJICHKU U TTOAJIOKKH.

16  Meroabl ocaxaeHUS IIJICHOK.

17  IlpuMeHeHHE TOHKOIUIEHOYHBIX (DYHKIMOHAIBHBIX MaTEpUAJIOB.

18  Baxkueiilue 1U3IEKTPUYECKUE XapaKTEPUCTUKA MAaTEPHUAJIOB.

19  CerHnero-, Mbe30- U MUPOIEKTPUKH.

20  CerHerosyeKTpUKU-TIOTYTIPOBOIHUKH, CETHETOMAarHEeTUKU.

21  IlpumeHeHUe AUAICKTPUKOB.

22 TlomynpoBOJHUKOBBIC MAaTEPUATIBI.

23 IlomynmpoBOJHUKOBBIE MaTE€pUANbl C PACIIMPEHHBIMU (PYHKIIMOHAIBHBIMU

BO3MOXKHOCTAMH (TCpMI/ICTOpBI, MAardvTHBIC ITOJYIPOBOAHUKH, CBCTOUIIYUAIOIIUC
QJIECMCHTLI, MAaTCPpHAJIbl AJIA IMOJTYIIPOBOAHUKOBBIX J'IEBCpOB).

24  Marepuanbl ¢ HOHHOU U DJIEKTPOHHOM MPOBOUMOCTHIO.

25  CymnepuoHHOE COCTOSTHUE.

26 DIIEKTPOHHO-HOHHBIE POBOIHUKH.

27  Karomnble maTepuaibl TUTUEBBIX OaTapeil.

28  IIpoToHHBIE IPOBOJHUKH.

29  CBepXmpOBOJHUKH.

30  BeicokoTeMnepaTypHble CBEpXIPOBOIHUKUA. MeTO bl MOTyUeHUsI.
31  CaepxmpoBoAsIINE KypaThl

32  OCHOBHBIEC TUIIBI MATHUTOMSITKUX MaTE€pPUAJIOB.

33 OcHOBHBIE THITBI MAaTHUTOTBEPIBIX MATEPHAIIOB.

34  Marepuaisl i1 MAarHUTHOM 3aIHCH.

35  MarHutoaudIEeKTPUKN TUMA (QEPPUTOB CO CTPYKTYpOHM IUMUHEIH, T'paHata,
MarHeToITFOMOUTA.

36  Marepuasl ¢ KOJIOCCATbHBIM MarHUTOCONPOTUBIICHUEM.

37  IlpumeHeHHE MAarHUTHBIX MaTEPUAJIOB.

38  CmaBsl ¢ 0COOBIMU TETUIOBBIMU CBOMCTBAMH.

39  CmnaBsl ¢ 0COOBIMU YIIPYTUMHU CBOMCTBAMH.

Ocnoenas numepamypa

1

AnmeimoB  M.U., EnmanoB [I'.H., Kamuun B.A. u gp. Dusuueckoe



MarepuanoBeneHue. T.5. Marepuansl ¢ 3amaHHbIMH cBoWcTBamu. - M.: MUOU,
2008.

2 [lerpoBa JLI'., IloramoB M.A., UYymuna O.B. DOnexTpoTeXHUYECKHE
Mmarepuaisl. - M.: MAJIA, 2008.

3 EnuceeB A.A., Jlykamun A.B. @yHKIMOHaJbHBIE HaHOMaTepuaibl. - M.:
®duzmatnurt, 2010.

Jlononnumenvnasn 1umepamypa

1 ®unonoB M.P., Aunuxun FO.A., Jleeun IO.b. Teoperuueckue OCHOBBI
MPOU3BOJACTBA  aMOP(GHBIX W HAHOKPUCTAIMYECKUX  CIUIABOB  METOJIOM
cBepxObicTpoit 3akanku. - M.: MUCuC, 2006.

2 [TaceiakoB B.B., Copokxnn B.C. Marepuaibl 3JIEKTpPOHHOW TEXHUKH. S-€ U3, -
CII6.: Jlans, 2003.

3 Marepuanosencune (8 wu3n.) /Ilom obmed pemakiueii b.H. Ap3amacosa,
I'.'T". Myxuna - M.: U3ne-Bo MI'TY um H.D.baymana, 2008.

®U3NYECKHUE CBOMCTBA TBEPJBIX TEJI

1 OCHOBHBIE THIIBI XHMHYECKOW CBsSI3W B TBepAbIX Tenax. [loTeHumansl
MEXaTOMHOT'O B3aUMOJCUCTBUSA. OHEPrus CBA3M METAIMYECKUX, KOBAJIECHTHBIX,
HMOHHBIX KPUCTAJUIOB. PABHOBECHOE MEXKATOMHOE PACCTOSTHUE.

2 DJIEKTPOHHOE CTPOEHWE TBEPABIX TEJI C PaA3JIMYHBIM TUIIOM CBA3U. Moneinb
CBOOOJHBIX 3JEKTPOHOB JUIsI METAUIOB. BBIPOXKIEHHBI AJIEKTPOHHBIN ras.
[InmotHOCTE cocTosiHni. IloBepxHocTh ®Depmu. 30HHAs TEOpPUS TBEPIABIX TEN,
DHEPreTUYECKUM CIIEKTP SJIEKTPOHOB B KPHUCTAJUIE, ACIEHUE TEJI Ha IPOBOJHUKH,
MOJIYITPOBOJJHUKH U TUAIECKTPHUKHU.

3 VYhpyrue cBoiicTBa MarepuanoB. 3akoH ['yka sl HM30TPONHBIX U
aHU30TPOIHBIX MarepuanoB. CBsA3b MOAYJEH YIPYrOCTH C HNOTEHLHMAIOM
MEKaTOMHOT'0 B3aUMOJEHCTBUA. MOAYIM YIIPYTOCTH I'€T€POTr€HHBIX MATEPUAJIOB.

4 Tepmudeckoe  pacmupeHue.  AHTapMOHU3M  KojieOaHWii  aTOMOB B
KpUCTAJUIMUECKOW  pemieTke.  TemmeparypHblid  KOI(DPUIMEHT  JIMHEHHOTO
pacIIMPEHHs T€TEPOTr€HHBIX MaTEPUAJIOB.

) TennoemkocTh. KBaHTOBBIE TEOPUH PELIETOYHON TEIIOEMKOCTH DUHINTENHA U
Jeb6as. Temmneparypa JleOas. CriekTp HOpMaibHBIX KoJjieOaHuil pemeTku. DOHOHBI.
AHrapMoHHYECKasi COCTAaBIAIOMIAS TEIUIOEMKOCTH. BakaHCHOHHAs COCTaBISIOLIAs
TETUIOEMKOCTH.

6 ONEeKTpOHHAss  TEIUIOEMKOCTb.  TEeIIOEMKOCTh  CIUIaBOB.  [3MeHeHue
TEMJIOEMKOCTH NpHU (Pa30BBIX U CTPYKTYPHBIX MPEBPALLICHUSX.
7 TenmmonpoBogHOCTh MaTepuaioB. KuHeTnyeckass T€OpHUsl TEILUIONPOBOIHOCTH.

Bpewms u nnmuna cBoGoaHOTO Tipodera. Pemerounas (hoHOHHAS) TETIIOMPOBOIHOCTS;
(dhoHOH-POHOHHOE paccesHue, paccessHue (GOHOHOB Ha AePeKTax KPUCTALTUHYECKON
PEIIETKH U PUMECSX, N30TOMUYECKOE PACCESTHHE.

8 DNeKTpOHHAS TETUIONMPOBOTHOCTH; PACCESTHUE SJIEKTPOHOB MPOBOAMMOCTH Ha
dboHOHAX, IpUMECsX U JedeKTax.

9 DNEKTPONPOBOAHOCTh. DJEKTPOHBI TMPOBOJUMOCTH. Bpewmsi pemakcarum.



Paccessinue »1exTpoHOB Ha (PoHOHAX, AedeKkTax pemeTkd, npumecsx. I[IpaBuio
Martuccena-®nemunra. BausHue temrepaTypbl U JETHPOBAaHUS Ha AJIEKTPUYECKOE
COMPOTUBJICHUE METAILJIOB U MOTYIPOBOAHUKOB.

10  CompotuBieHre TBEPAbIX pacTBOpPOB. CBs3b 3JIEKTPO- U TEIIONPOBOJIHOCTH
METaJNIOB. DJIEKTPUYECKas MPOBOJIUMOCTb T'€TEPOTCHHbBIX CIJIaBOB.

11  MaruuTHble cBOWcTBa. [lnaMarHeTusM M MapaMarHeTU3M aTOMOB. 3aKOH
Kropu.

12 ]JluamMarseTusMm M MapamMarHeTHU3M AJIEKTPOHHOTO Ta3a.

13  MarunutHoe ynopsanouenue. @eppomarnetusMm. MonekynsipHoe none Belicca.
O6menHoe B3anmoeiicTBre. GeppoMarHiuTHBIC JOMEHBI. JOMEHHBIE TPAHUIIBI.

14 DHeprust MAarHUTHOW aHU30TPOIIHH.

15  XapakTepuCTHKHM TETIM TUCTepe3nca ©  KPUBOW  HAMarHUYMBAHUSA
(beppoMarHeTuka.

16  Teopuu KOIPIUTUBHOMN CHIIBI.

17 Marepuaisl ¢ 0cOObIMU (PU3HMUECKUMU CBOMCTBAMU (IIPEIIU3UOHHBIE CILIABBI).
18  IIpoBOJHUKOBBIE U PE3UCTUBHBIE CILIABHI.

19  CaepxmpoBodiiye MaTepHabl.

20  MarHuTHO-MATKHE U MAarHUTHO-TBEP/IbIE MATEPHAIIBI.

21  CmnaBsl ¢ 0COOBIMH YIIPYTHMMH U TEIUIOBBIMH CBOMCTBaMHU.

Ocnosnaa numepamypa
1 Jlwemmuy B.I'., Kpamommna B.C., Jlunenxwmii f.JI. ®usmdeckue CBOWMCTBa
METaJIOB U CIIaBoB. — M.: Metamnyprus, 1980. — 320 c.

Jlononnumenvnan tumepamypa

1. Kutrens Y. Beenenue B ¢pusuky tBepaoro tena. — M.: Hayka, 1978. — 792 c.

2. 3onorapesckuii B.C. Mexanuveckue coiictBa metamioB. — M.: MUCuC. 1998,
400 c.

3. bepumreitn M.JI., 3aiimoBckuii B.A. Mexanudeckue CBOWCTBAa METAIOB. — M.:
Meramtyprud. 1979. — 496 c.

4. ®usnueckoe merawioBenenue. / Pex. P.Y.Kan u I1. Xaazen. - B 3-x Tomax. — M.:
Meramtyprus. 1987.

5. Kekano N.b. Camapun Bb.A. ®dusnueckoe METALIOBEICHUE MPEHU3UOHHBIX
criaBoB. CIuiaBel ¢ 0COOBIMU MarHUTHBIMU CBOMCTBaMu. — M.: Metaimyprus, 1989.
— 496 c.

MAT'HUTHBIE MATEPHUAJIBI

1 Teopuss  TexHWMYecKOro  HamarHuuuBaHus. (OCOOEHHOCTH  MPOIECCOB
HaMarHW4MBaHUs U IEpeMarHi4riBaHUsl.

2 Teopuss MarHUTHOM KpucTamorpapuuecko anuzorponuu. KoHcTaHTbI
MAarHUTHOM aHU30TPOIUH U X TEMIIEpATypHask 3aBUCUMOCTb.

3 JloMeHHasi CTpyKTypa (QeppoMarHeTHMKOB. THIIBI JOMEHHOW CTPYKTYpPbIU

DOHeprus U MUPUHA JOMEHHON CTEHKH.
4 OnHOAOMEHHOE COCTOSIHME. AHM30TPOIHUsS (OPMBI OJHOJOMEHHBIX YACTHIL.



[Tponecchl nepeMarHuurMBaHusl OJHOJAOMEHHBIX YACTHII.

3) MaruuTHbie CBOMCTBA KPUCTATUYECKUX MATHUTOMATKHUX CIIaBOB. CTpyKTypa
U Kpuctasiorpaduyeckas TEKCTypa MarHUTOMSTKUX CIUIaBOB M WX BIIMSHHE Ha
MarHuTHbIE CBOWCTBA. BiusiHUE CTPYKTYphI CIUIABOB Ha MX MAarHUTHBIE CBOMCTBA.
®opMUpOBaHUME MArHUTHOM TEKCTYpbl B Pa3IMYHBIX TIPYNIaX MarHUTOMSITKHX
cruiaBoB. dDakTopsl, Biustonre Ha 3QPEeKTUBHOCTh TEPMOMATHUTHOU 00pabOTKHU.

6 AMopdHble  MarHUTOMSTKHME  cijlaBbl. (OCHOBHBIE  BHJIBI  MarHUTHOM
AHMU30TPOIUU B HUX. BIIMsIHUE CTPYKTYpPHI CIUIABOB HA MX MAarHUTHYIO aHU30TPOIIHIO.
DaKTOpBI, ONPECTSAIONINE MATHUTHBIE CBOMCTBA MArHUTOMSITKUX CILJIABOB.

7 OCHOBHBIE XapaKTEPUCTHUKU MArHUTOTBEPABIX CIIaBOB. [Iprposa MarHUTHOrO
TUCTEpE3NCa U MArHUTHOM aHU30TPOIINH B 3TUX CIUIABAX.
8 BBICOKOKOAPIMTUBHBIE CIUIABBI C aHU30TPOIHEN MOJIEH paccesHus. PakTopsl,

BIIMSIIOLIME HA BEIMYMHY aHU30Tponuu. MexaHu3sM (PopMHpOBaHUSI CTPYKTYphI B
Pa3IMYHBbIX TpPyIIax 3TUX CIUIaBOB. PDa3oBble U CTPYKTYPHBIE NIPEBPALLICHUS,
o0ecreunBaoIfe TOCTHKEHHE BRICOKMX CBONCTB B MATHUTOTBEPIBIX CILJIABAX.

9 CrnaBel € BBICOKOM MarHUTHOW KpHUCTAIOTpadUyYecKON aHU30TPOIHEH.
OcoOeHHOCTH  TepeMarHMYMBaHUS  BBICOKOAHU3OTPONHBIX  (eppOMarHETHUKOB.
MUKpOCTPpYKTYpa U MarHuTHasi CTPYKTypa MarHUTOTBEPJbIX CIUIABOB C BBICOKOM
AHU30TPOIUEH.

Ochnoenasn numepamypa

1 Jmemmn b.I'., Kpamommna B.C., Jlunenkwit f.JI. ®dwuswdeckue cBoiicTBa
METaJIOB U CIIaBoB. — M.: Metamnyprus, 1980. — 320 c.

2 Kekano N.b. Camapun b.A. ®usnueckoe MeTalIOBEAECHUE MPEIN3MOHHBIX
crutaBoB. CrutaBel ¢ 0OCOOBIMH MarHUTHBIME CBOMcTBamu. — M.: Mertamryprus, 1989.
—496 c.

3 K. H.J. Buschow, F. R. de Boer Physics of Magnetism and Magnetic Materials -
New York, Boston, Dordrecht, London, Moscow: Kluwer Academic Publishers,
2004.

Jlononnumenvhan numepamypa

1 Mumwun [.J]. MarautHbeie MaTepuaisl. - M.: Bricmas mkosna, 1991.
2 Hossie matepuainsl /CO. non peaakuueit FO.C. Kapabacosa. - M.: MUCuC, 2002.

AnekmpoHHbie (oopazoeamenvHuie, ungopmayuonnbvie, cnpagoumbvie,
HOpMamMueHble U M.N.) pecypcobl

1 HWudopmarmonnsiit mopran OAO «IlomumarauT» http://www.ndfeb.ru/

2 HWudopmanumonnsiii mopran komnanuu AMT&C
http://www.amtc.ru/publications/

BUOMEJUIINHCKHUE HAHOMATEPHUAJIBI © HAHOTEXHOJIOI'HHA

1 O¢ddexTp, 00ycIOBICHHBICE pa3MepaMU M Pa3MEPHOCTHI0O HAHOOOBHEKTOB;
pa3MepHbie Y3PPEKThI


http://www.ndfeb.ru/
http://www.amtc.ru/publications/

2 [IpuHIMNIMATBHOE 3HAUYEHHWE HAHOPA3MEPHOCTH Kak (akTopa, paguKaibHO
MEHSIOIIETO (PU3UKO-XUMUYECKUE CBOWCTBA CYNPAMOJIEKYJISIPHBIX CTPYKTYp U HX
CIIOCOOHOCTH B3aUMOJICHCTBOBATH C OMOJIOTUYECKUMH 00BEKTAMHU.

3 broMoexyIibl Kak COCTaBIAIONINE HAHOMHUPA.

4 buomenuuuckue  HaHomatepuanbl:  Haworenmu  (cetm  ruapodoOHBIX
/TuapOUIIBHBIX LIETIeH) ISl TPAHCIIOPTa TEPANIEBTUYECKUX BEIECTB.

) buomMenuuuHackue HaHoMarepuaibl: HaHOCTpyKTypbl cepeOpa B acenTHKE U
ne3nH(EKITNN.

6 buomenunmuckrne Hanomarepuansl: [lomunentuauasie u JJHK HanompoBomoku.
7 buomenunuuckue  HaHoMmarepuanbl:  CBepXmpoBojslMe  TeId s
HEUPOMMILIAHTATOB HAa OCHOBE YTJIEPOJIHBIX TPYOOK.

8 buomenununckue HaHnomarepuasibl: Hanomartepuanbl 18 UMMYHOU3OJISAIUN
(MMMYHOBBIJICTICHUS ) KJIETOK JIJISI KJIETOUHOU TEepaIiuu.

9 buomenunuackue Hanomarepuanbl: CrarmoHapHbie ¢a3bl A apuHHOMN

XxpoMarorpaduu CUTHAIBHBIX OEJIKOB U pernentopoB (dyiuiepeH-coqepxaiiye
JIUTAHJBI U TIP. ).

10 buomMeauuUMHCKME TPUIIOKEHUS KBAHTOBbIX cTpykTyp: WK-nmerexropsi,
Ja3epbl, CBEPXIPOBOJAUMOCTb.

11  buonnekTpuyuecKue sIBICHUS.

12 OcHoOBHBIE OOBEKTHI M HANpaBICHHUs PA3BUTHUS HAHOOMOTEXHOJOTHUH:
AnpecHasi JOCTaBKa TUArHOCTHUECKUX TPENapaToB U JIEKapCTB.

13  OcHoBHBIE OOBEKTHI M HAMNpaBICHHUS PAa3BUTHUS HAHOOMOTEXHOJOTHHA:
Hanouactuiipi-GnomMapkepsl.

14 OcHoBHBIE OOBEKTHl M HaNpaBIEHUS PA3BUTUA HAHOOMOTEXHOJOTHUM:
NHKancynmpoBaHue JEKAPCTB.

15 HaHocTpyKTypHbIE MaTE€pHabl AJIA:

a) XUPYPru4ecKuX UMIUIaHTAIINN;

0) OMOTEXHOJIOTHYECKOTO TTPOU3BOJICTBA JIEKAPCTB;

B) KOHTPOJISl 32 COCTOSTHUEM OKPY’KaloIEeH Cpebl.

16 OOmwme  3aKOHOMEPHOCTH M  OCOOCHHOCTH  (DAPMAKOKMHETUKH U
(papMakoJUHAMUKN HAHOYACTHII, OTIPECIIiEMbIE X pa3MepamH.

17  ®uzuko-xMMHUYECKHE CBOMCTBAa (PApMaKOJIOrMUECKH 3HAYUMBIX HAHOYACTHII.
CBs13b CTPYKTYpPBI HAHOUYACTHII C MX OHooruaeckuMu dhdeKTamu in vivo U in Vitro:
a) dyJuIepeHbl U UX aJayKTOpPHI;

0) HAaHOTPYOKH U UX KOMIUIEKCHI C JIEKAPCTBAMH;

B) JICHIPUMEPBI;

') METaJTBI U X OKCHUJIBI;

1) JINTIOCOMBI;

€) MoJIMMEPHBIC HAHOKAIICYJIbI;

) MOJINMEPHBIE M OMOTIOJIMMEPHBIE MATPUKC — HAHOYACTHIIBI.

18 YactHble cayyan yCHnemHoro ¢papMakoJIorH4eckoro NpuMEHeHHsI HAHOYaCTHIL;:
a) poTomuHamMuUecKas Tepamnus OmyxoJieH;

0) paguoTepanus OmyXoJIeH;

B) ajgpecHas nocraBka JIHK B rennoi Tepanuu;

') IPOTUBOBUPYCHAS M aHTUOAKTEpHUaIbHAs Tepaus;



71) aHTHOKCHIAHTHI M CTUMYJISITOPBI TKAHEBOTO JILIXaHUS.

19 IIpumeHeHne HAHOYACTHUII B OMOMEIUITUHE:

a) OCHOBHBIC MIPUHITUIIEI 1 MaTeMaTHYECKOE MOJICITUPOBAHUE;

0) MarHUT-Tepanus;;

B) MarHuT-(PpakIMOHUPOBAHHUE KJICTOUYHBIX TOMYJISIIHNIA;

I') aJipecHas J0CTaBKa JICKapCTB;

1) peryiupyemMasi JIoKajabHas TUTIePTEePMUS;

e) MarautHo-pe3onancHas Ttomorpagus (MPT)-, mo3uTpoHHO-3MUCCHOHHAs
tomorpadust (II9T) u oaHODOTOHHAS SMUCCHOHHAs KOMIIBIOTEpHAs ToMorpadus
(SPECT).

20  AgmpecHas mocTaBKa JieKapcTB. HaHOTEXHOJIOTMYECKHE aCIEKThI TPAHCIOPTa
JTUATHOCTUYECKUX W JICKAPCTBEHHBIX IMpErapaToB dYepe3 THUCTOTeMaTHYECKUe
Oapbephl:

a) MonekysipHble MUIIIEHU JIJIs1 TPAHCIIOPTa Yepe3 reMatodHIedatndeckuit oapbep.
0) AnpecHas 1ocTaBKa JIEKapCcTB ¢ oMoIbio Stealth-mumocom.

B) HampagiieHHbIH TpaHCTIOPT OMOIETPaJUPYIONIMX TTOJTMMEPHBIX HAHOYACTHII.

r) BonopactBopuMeble 1 KOJTOMIHBIE (HOPMBI «aIPECHBIX)» HAHOYACTHIL.

1) AnpecHasi JOCTaBKa ¢ TTIOMOIIBI0 HAHOTEJIeH.

€) «YMHBIE» JIEHIPUMEPHI U BHICOKOCEIEKTUBHBIC HAHO30H/IbI.

Ocnoenas 1umepamypa

1 Ilyn Y., Oysnc ®. Mup marepuanoB u texnosnoruii. Hanorexnomoruu. - M.:
Texnocdepa, 2005.

2  3umwmnua T.M., ComoBréB A.B. bnomenuimackue HaHoTexHoaoruu. - CITIOIDTY
«JIOTW», 2011.

3  boncynoB K.H., CampikoBa E.B., Uurupes b.W. buodmusuka. - CIIGIDTY
«JIOTN», 2011.

4 BnacoB A.W., JlenncoB A.A., EncykoB K.A. buonanoumxkenepus. - MI'TY um.
H.D. baymana, 2011.

Jlononnumenvnan numepamypa

Mumn Pyoun A.b. buodusuka. Tom 1, 2. - M.: U3n-Bo MI'Y, 2004.

1
2 Monekynsiprnas OuotrexHonorusi. [lpunnunet u npumenenue /Iloa. pen.
b. I'nmuxa u [Ix. [Tactepnaka. - M.: «Mup», 2002.

2.1.4 Kpurtepuu ouleHMBAHUS

Pe3ynbTaThl TOCYJIapCTBEHHOTO HK3aMEHA OMNPEACISIOTCS OLEHKAMH «OTIIMYHOY,
«XOPOUIOY, KYAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIHHOY.

OUEHKH «OTJIMYHO», «XOpOILO», «YyIOBIETBOPUTEIILHO» O3HAYAIOT YCHEIIHOE
POXO0KIEHUE TOCYAAPCTBEHHOT0 aTTECTAllMOHHOTO UCTIBITAHHUS.

«OTJIMYHO» - munumyMm 3 Bompoca Owiera (M3 3) HMMEIOT IOJHBIE OTBETHI.
ConepxaHue OTBETOB CBHUJIETEILCTBYET 00 OTIMYHBIX 3HAHUSX BBITYCKHUKA U O €ro



YMEHUU pemath npodecCHOHANBHBIC 3aJadd, COOTBETCTBYIOIIME €ro Oymaymien
KBaTM(DUKAIIUHN.

«XOPOIIO» - muHumyM 2 Bompoca Ouiera (M3 3) HMMEIOT TMOJHBIE OTBETHI.
ConepxkaHue OTBETOB CBHUAETENIBCTBYET O XOPOIIUX 3HAHUAX BBIMYCKHUKA U O €r0
YMEHUU pelarh MNpodecCHOHANbHBIE 3a/lauyd, COOTBETCTBYIOIIME €ro Oyayiien
KBaTM(DUKAIIUHN.

«YJJOBJIETBOPUTEJIBHO» - MunumyMm 1 Bonpoc Ousnera (13 3) uMeeT MOJHBIN U
MPaBUJIBHBIM OTBET, 2 BOMPOCA PACKPBITHI HE TMOJHOCTHI0. ConepikaHue OTBETOB
CBUJIETEIHCTBYET O HEAOCTATOYHBIX, HO YIOBJICTBOPUTEIHHBIX 3HAHUSX BBITYCKHHUKA
1 0 €T0 OTPAaHMYECHHOM YMEHHH periaTh NpodeccHoHaIbHbIC 3a1a4H.
«HEYIOBJIETBOPUTEJIBHO» - Tpu Bompoca Ousnera (U3 TpeX) HE UMEIOT OTBETA.
ConeprxkaHue OTBETOB CBUIETEIBCTBYET 00 OTCYTCTBUY 3HAHWH BBITYCKHUKA H O €TO
HEYMEHUHU pemaTh MNpodhecCHOHANBHBIC 3aMadd. ACHHPAHTHI, IOJIYYUBIIHAE TIO
pe3yibTaTaM TOCYJapCTBEHHOTO 5K3aMEHa OIICHKY «HEYJOBIECTBOPUTEIBHO», HE
JOMYCKAIOTC K TOCYJapCTBEHHOMY  aTTECTAllMOHHOMY  HMCHBITAHUIO  —
MPEJICTABICHUIO HAYYHOTO JOKJIaJa 00 OCHOBHBIX pe3yJibTaTax IOATOTOBICHHON
Hay4YHO-KBATM(PUKAIUMOHHON paboThl (IHCccepTaIun).

2.1.5 Pexomenayemasi JiuTepartypa:

OcHosHnas tumepamypa:

1 bepkos B.®. ®unocodus u metogosorust Hayku. - Munck, 2004.

2 3otoB A.®. CoBpeMenHas 3anaanas ¢punocodus. - M., 2001.

3 Uctopus dunocoduu: 3anan Poccust Boctok: B 4 kH. KH. 4. ®unocodus XX
Beka. - M., 1999.

4 Uctopust punocodun: yuednuk / mox pea. U.C. Kupsens. - Munck, 2001.

5 KynpsimeBa JILA. Ilemarormka u mncuxonorusi / Kynpsimesa JILA. — M.:
By3zoBckuii yueonuk, HUL] MTHOPA - M, 2015.

6 TpaitneB B.A. HoBble nuHpoOpManimoHHbIE KOMMYHUKAIIMOHHBIE TEXHOJIOTHUU B
obpazoBanuu / B.A. Tpaitne, B.}O. Temnsime, U.B. TpaiineB. — 2-e uzn. — M.:
N3 parenscko-Toprosas kopnopanus “Ilamkos u K°”, 2013. — 320 c.

8 Hukymua C.A., Typununa B.FO. MarepuanoBenenne #U TepMHUUYECKas
o0paboTka metauioB. Crnenuanbbie ctai. — M.: MUCuC «Yuebay, 2007.
9 Hapea B.K. TexHosorus mosydeHusi NOPOLIKOBBIX MAaTEPUATIOB U W3JIEIIHM.

Kypc nexuuit. — M.: MUCuC, 2012.

10  Hogukor N.N., 3onoroperckuit B.C., B.K. IloptHo#i u np. MeranioBeaeHue.
Vuyebuuk. B 2-x tomax. — M.: MUCuC, 2014.

11  MarepuanoBe/ieHHE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepUaoB: yueo, s
ctyaeHTtoB By30B / B.b. Ap3amacos, A.H. BomukoB u np.; pea.: B.b. Ap3zamacos,
A.A. Yepenaxus. — 3-e u3a., crep. — MockBa: Axagemus, 2011. — 447 c.

12 Tapaco A.B. OOGmas wmeramtyprus / A.B.TapacoB, H.M. Ytkun. — M.:
Meramnyprus, 1997. — 592 c.

13  TIlemoc C.U., Illlyraes B.A. Teopus QopmupoBaHus NOKPBHITUH. MeTobI
MOJTy4eHus: NOKphITHH. YueOHoe nocodue. — M.: MUCuC "Yuéba", 2007,



14 Kysnenos I'.Jl., KymxoB A.P. MonHo-mma3mennass o6paboTka MaTepuasoB:
Kypc nexuuit. — M.: MUCuC, 2008.

15 Jlummn b.I'. Metamtorpadus. — M.: Meramnyprus, 1990. — 336 c.

16  Kurrens Y. BBenenue B pusuky tBepaoro tema. — M.: Hayka, 1978. — 792 c.
17  3axapoB A.M. JluarpaMMbl COCTOSIHHSI JBOMHBIX W TPOWHBIX cUCTEM. — M.:
Mertamnyprug, 1990. — 240 c.

18  Hogukor N.N., Posun K.M. Kpucrtamiorpadus u aedekTbl KpUCTATUTMIECKON
pemetku. — M.: Metaiyprust. 1990. — 336 c.

19  Kpucramiorpadusi, pentreHorpadusi ¢ IJIEKTPOHHAS  MUKPOCKOIIHSL.
[ Ymanckuii  S.C., CkaxoB IO.A., HBano A.H., Pacropryes JLH. — M.:
Meramnyprus, 1982. — 632 c.

20  Kyxosunkuit A.A., IlBapuman JILA. @wusnyeckas xumusi. — M.
Meramnyprus, 1976. — 350 c.

21  JlmBmmun b.I'., Kpamommn B.C., Jluneuxuii S.JI. dusudeckue cBoMcCTBa
METAJJIOB U CcIIaBoB. — M.: Merammyprus, 1980. — 320 c.

22  HoBuxkoB W.M. Teopus Tepmuueckoil o00paboTkM MeTaiioB. — M.:
Meramnyprus, 1986. — 480 c.

23  Ywmanckwnii f.C, CkaxoB HO.A. ®usuka meramios. — M.: Atomu3nar, 1978. —
352 c.

24  Ilrpemens M.A. IIpounocts cmiaBoB. — M.: MUCuC, 4.1 [ledexTsl pemieTku,
1999. — 384 c. 4.2 .Jlebopmarus, 1997. — 527 c.

25  boxmreitn C.3. CTpoeHHe M CBOWCTBA METAUIMYECKUX CIIaBOB. — M.:
Meramnyprus, 1971. —496 ¢

26  3omotapeckuii B.C. Mexanmdeckue cBoiictBa MeTamioB. — M.: MUCucC.
1998, 400 c.

27  Kekamo N.b. Camapun b.A. ®usndeckoe METaUIOBEIACHHE MPEIU3MOHHBIX
craBoB. CIutaBel ¢ 0COOBIMU MarHUTHBIMHU CBOMCTBaMH. — M.: Meramyprus, 1989.
—496 c.

28 UanoB A.H., IlomsxoB A.M. AHanmu3 HECOBEPIICHCTB KPHUCTALTUYECKOTO
CTpOEHHUS MO MPOGUII0 U HWHTCHCUBHOCTH PEHTTEHOBCKHX OTpaXeHHM: YdeOHOe
mocooue. — M.: MUCuC, 2002. — 78 c.

29 Beepenckuit B.1O., Jlunee A.C., IlepmmaoB A.C. DKcnepuMeHTaJIbHBIC
MeTobl (hu3ndeckoro matepuanoBeaeHus. — M.: Uza. Jom «MUCuCy, 2011.

30  AmgeimoB M.U., EnmanoB I'.H., Kamn Bb.A. u gap. ®usuyeckoe
MmarepuanoBeneHue. 1.5. Marepuansl ¢ 3agaHHbIMM cBouicTBamMu. - M.: MUODU,
2008.

31 IlerpoBa JLI'., IloranoB M.A., Uyauna O.B. DnexTporexHUYECKUE
mMarepuaiisl. - M.: MAJIN, 2008.

32  EnuceeB A.A., Jlykammn A.B. ®yHKIMOHAJIbHbIE HaHOMaTepuanbl. - M.:
®duzmarimt, 2010.

33 Bummua T.M., ComnoBpéB A.B. buoMmemuiuHcKkue HAHOTEXHOJOTHH. -
CIIoIDTY «JIDTU», 2011.

34  boncynos K.H., CagsikoBa E.B., Uurupes b.W. buoduzuxa. - CIIGI'ITY
«JIDTN», 2011.

35 Bnacos A.U., JlenucoB A.A., EncykoB K.A. buonanounxenepus. - MI'TY um.



H.3. baymana, 2011.

Hayunwie sicypuanel u anekmponnsle pecypcol.

Cranb. Mockaa. http://www.imet.ru/STAL/aboutl

Mertamnsl. Mocksa. http://www.imet.ac.ru/metally

Yepubie metaiuiel. Mocksa. http://www.rudmet.ru/products/?sid=52
[{BeTHbIC MeTauTbl. MockBa. http://www.rudmet.ru/products/?sid=47
N3Bectus BhIcIIUX yueOHBIX 3aBeeHu. UepHas MmeTautyprus. Mocksa.

http://fermet.misis.ru

N3Bectus BhIcHIUX yueOHBIX 3aBeieHui. [[BeTHas meTamnyprus. Mockaa.

http://nmt.misis.ru

Mertamnypr. Mocksa. http://www.metallurgizdat.com
HanorexHnuka.

Kpucramnorpadusi.

MarepuanoBeneHue.

Merauisbl.

KoMno3uThbl 1 HAHOCTPYKTYPBL.

Kypnan ¢puzndeckon XuMHH.

YHpouHsOMKe TEXHOIOTUHN U TOKPBITHSL.
[TopomkoBast MeTaTyprusi.

PacnnaBsbl.

llepeuensv pecypcos ungopmayuonHo-meneKkoMMyHUKayuoHHou cemu « Mumepnemy

Hayunas snektponnas oubnmoreka (ELIBRARY.RU) [DnextpoHHEI pecypc].
- Pexxum moctyma: http://elibrai~v.ru.

DnexkTponHas 6ubmmoreka nuccepranuii (ObJ]) PI'b) [DnekTponHslii pecypc].
- Pexxum mocryma: http://dvs.rsl.ru.

AmericanPhysicalSociety[Onekrponnsiii  pecypc]. - Pexum  mocryma:
http://publish.aps.org.

BlackwellPublishing[DnexTponnsiit  pecypc]. - Pexum  pmocryma:
http://en.academic.ru/dic.nsf/enwiki/2303687.

Elsevier[DnekTpoHHbIit pecypc]. - Pexum JOCTYyTIA:

http://www.sciencedirect.com.

Elsevier(:xypHainbl oTKpbITOr0 n0cTyma) ) [DieKTpoHHBIH pecypc]. - Pexum
nocryma: http://sciencedirect.com.

Nature[DnexkTpoHHbI# pecypc]. - Pexxum poctyna: http://www.nature.com.
Sage[DnexkTpoHHEIH pecypc]. - Pexxum moctyma: http://online.sagepub.com.

Springer[2neKTpoHHEII pecypc]. - Pexum JNOCTyma:
http://www.springerlink.com.
WebofScience[DnekTpoHHbIH pecypc]. - Pexum J0CTyTIA:

http://isiknowledge.com.
eLIBRARY.RU [DnexTpoHHslil pecypc]: HaydyHas 3J€KTpOHHAs OMOIMOTEKa.



http://dvs.rsl.ru/
http://publish.aps.org/
http://en.academic.ru/dic.nsf/enwiki/2303687
http://www.sciencedirect.com/
http://sciencedirect.com/
http://www.nature.com/
http://online.sagepub.com/
http://www.springerlink.com/
http://isiknowledge.com/

— URL.: http://www.elibrary.ru

e 1books.ru[DneKTpOHHBIN pecypc]: 2JIEKTPOHHO-OMOIMOTEYHAsT CHUCTEMA. —
URL.: http://ibooks.ru

o U3narenbctBo «JlaHb» [DNEKTPOHHBIM pecypc]: ANEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: http://e.lanbook.com/

e W3parensctBo «HOpaiiT» [DNEKTpOHHBIN pecypc]|: ANeKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: http://biblio-online.ru

e Znanium.com|DJIeKTPOHHBIA pecypc]: IIEKTPOHHO-OMOINOTEYHAsT CUCTEMA. —
URL: http://znanium.com

e CroBapu. py. — Pexxum noctyna: http://slovari.ru/dictsearch
e @enepanbHasi YHUBEPCUTETCKAsE KOMIBIOTEPHAS ceTh Poccuu. [DIEKTpOHHBIN
pecypc] Pexxum moctyma: http://www.runnet.ru/res/

2.2 HayuHo-kBaJndukanuonHas padora (auccepranus)
Hayuno-kBanudukanuonnas pabota  (muccepTamusi)  HOpeACTaBIsSeT  coOoM
BBITIOJTHEHHYO oOyuaromumces Hay4YHO-KBaJIN(PUKALIMOHHYIO pabory,
JEMOHCTPUPYIOIIYIO YPOBEHb IOATOTOBICHHOCTH BBITYCKHUKA K CaMOCTOSITENIbHON
npohecCuoHaNbHOM eATENbHOCTH.

2.1.1 Tpe6oBaHMA K HAYYHO-KBAJIM(PUKALMOHHOI padoTe

2.1.1.1 HayuHo-kBanudpuKaimoHHasi padoTa BBITIOJHSIETCS B BHUJE TUCCEPTAIlUH, B
KOTOPOM COJEPKUTCSl pELIEHUE 3aJadyd, HMEIOIIeH 3HaueHue [JIs pa3BUTHUSA
COOTBETCTBYIOIICH OTpaciau 3HAHUM, TUOO M3JI0KEHBI HOBbIE HAYYHO OOOCHOBAHHbIC
TEXHUYECKUE, TEXHOJOTMYECKHE WM HWHBbIE PEIIeHHs U pa3pabdOTKH, UMEIoIIne
CYILIECTBEHHOE 3HAUYECHUE /ISl pa3BUTHUS CTPAHBbI.

2.1.1.2 TlopsAaoK BBIMOJHEHUS HAYYHO-KBATH(PUKAITMOHHON paOOTHI.
Hayuno-kBanudukanuonnas pabora (Auccepranus) J0JDKHA OBITh HaIKCaHa
aCIHUPaHTOM CAMOCTOSTEIbHO, 00J1a7aTh BHYTPEHHUM €IMHCTBOM, COJEpKaTh HOBbIE
Hay4HbIE PE3yJbTaThl W TIOJIOKEHMsSI, BBIABUTACMBIC ISl MyONWYHOM 3alUTHI, U
CBUJETENBCTBOBaTh O JIMYHOM BKJIaJ€ aclnupaHta B Hayky. llpennoxeHHbIe
aCIHUPaHTOM B JAMCCEPTAIMH PEIICHUS JOJKHBI ObITh apTyMEHTHPOBAHBI U OLICHEHBI
10 CPaBHEHMIO C IPYTHMH U3BECTHBIMH PELICHUSMH.

B muccepramnuu, nMerOIen MPUKIAIHON XapaKTep, NOJLKHBI IPUBOAUTHCSA CBEACHUS
O TPAKTUYECKOM HCIOJIb30BAaHUU TMOJYYEHHBIX aBTOPOM JHMCCEPTALMU HAayYHBIX
pe3ynbTaToB, a B JHCCEpTAllUM, UMEIOIIEH TEOPEeTUYECKUd XapakTep, -
PEKOMEHJAIIMU 10 UCTIOIb30BAHUIO HAYYHBIX BHIBOJIOB.

B Hay4HO-KBanM(pUKaLMOHHON paboTe acmupaHT O0S3aH CChUIATHCS HA aBTOpa U
(WIM) MCTOYHMK 3aMMCTBOBAHUSI MATEpUATOB WM OTHENIbHBIX pe3yibTaroB. [lpu
WCIIOJIb30BAaHUU B JIMCCEPTALMU PE3YyJbTAaTOB HAYUYHBIX palOT, BBHIMOJHEHHBIX
aCIHUPaHTOM JINYHO U (WJIM) B COABTOPCTBE, OH 00s3aH OTMETUTH B AUCCEPTALIUU 3TO
00CTOATEIBCTBO.

OcHOBHbIE HayuYHbI€ PE3yIbTaThl HAYYHOT'O MCCIEAOBAHUS acIUpaHTa JOKHbBI OBITh
OIyOJIMKOBaHbI B PEIICH3UPYEMBIX HAYUHBIX M3AAHUSIX U KypHajiax (He MeHee JABYX
nyOnukanuii). K mnyOnaukamusiM, B KOTOPBIX H3JIaratoTCsl OCHOBHbBIE HAayYHbBIE
pe3ynbTaThl HAYYHO-MCCIIENOBATENbCKON pabOThl, MPUPABHUBAIOTCS IAaTEHThl Ha
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M300peTeHus, CBUACTEIbCTBA HAa IOJE3HYI0 MOJEb, MATEHThl Ha CENEKIIMOHHBIC
JOCTHXKEHHUSI, CBHUJIETEILCTBA HA MPOTPAMMYy I SJCKTPOHHBIX BBIYMCIUTEIbHBIX
MaIInH, 6a3y TaHHbBIX, TOMOJOTHIO HHTETPAIbHBIX MUKPOCXEM, 3apETUCTPUPOBAHHbIE
B YCTAaHOBJICHHOM TOPSIJIKE.
Hayuno-kBanudukanmontas padoTa (Iuccepraius) 10KHA ObITh MOJATOTOBIICHA HA
PYCCKOM SI3bIKE.
Hayunblii gokmam 00 OCHOBHBIX — pe3yibTaTaX IOATOTOBJICHHOW — HAy4YHO
KBIM(UKAIIMOHHOM  paboThl  (IMccepTaluu) TMPEACTaBIseT CoOOW  KpaTkoe
U3JIO)KEHUE TMPOBEJCHHBIX AaCMUPAHTOM HAy4YHBIX HccienoBaHuil. B HaydyHOM
JOKJIaJIe U3J1araloTcs OCHOBHBIE U/IEU U BBIBOJBI AUCCEPTAIIMH, TOKA3BIBAIOTCS BKIIA
aBTOpa B TPOBEACHHOE WCCIIECIOBaHUE, CTENEHb HOBU3HBI U TPAKTUYECKas
3HAYUMOCTb TPUBEJCHHBIX pE3YJIbTaTOB HCCIEAOBAHUMN, MPHUBOIUTCS CIHCOK
nyOJIMKanuil acupaHTa, B KOTOPBIX OTPa)KEHBI OCHOBHBIE HAYYHBIE PE3yJIbTaThI
JUCCepTaIIHU.
2.1.1.3 Kpurepuu BBICTABJIEHHUS] OLEHOK (COOTBETCTBHS YPOBHSI INMOAT0OTOBKH
BBINIYCKHUKA TPe0OBAHMSAM CTAHJAAPTAa) HA OCHOBE BbLINOJHEHHS M 3alUThI
HAYYHO-KBAJIN(PUKANMOHHOM padoThI (QIUccepTaLNs).
PesynpTaThl  3alMTBl  HAYYHOTO  JIOKJaJa 1O  BBIMIOJIHEHHOW  HAay4YHO
KBATU(UKAIIMOHHON paboThl OMNPEACNAIOTCS OIEHKAMHU «OTJIIUYHO», «XOPOIIO»,
«YIOBJICTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBbHO». OIEHKH «OTIUYHOY», «XOPOILIOY,
«YAOBIIETBOPUTENHHO», O3HAYAIOT YCIEIIHOE MPOXOXKACHUE TOCYIapCTBEHHOTO
aTTECTAllMOHHOTO UCTIBITAHUSI.
OreHKa «OTIMYHOY» BBICTABISICTCS ACIUPAHTY, KOTOPBI:
® TIPOYHO YCBOWJ MPEAYCMOTPEHHBINA MIPOrPAMMHBIN MaTepHal;
® [IPaBUJILHO, APTYMEHTUPOBAHO OTBETHUJI HAa BCE BOIIPOCHI, C MPHUBEICHUEM
IPUMEPOB;
® [OKa3ajl TJyOOKHE CHCTEMaTU3UPOBAHHBIC 3HAHUS, BIIAJICET IpPUEMaMU
pacCyX JCHHUS M COIOCTABIIIET MaTepuall M3 Pa3HbIX HMCTOYHUKOB: TEOPHIO
CBSI3BIBACT C MPAKTUKOMN H T.1.
e (OO0s3aTeNBHBIM YCJIOBHEM BBICTABJICHHON OIICHKH SIBJISICTCS MPaBUJIbHAS PEYb
B OBICTPOM HJIM YMEPEHHOM TEMIIE.
OreHKa «XOpOIII0» BBICTABIISICTCS ACMIUPAHTY, KOTOPBIIA:
® B IIEJIOM YCIICIITHO YCBOWJI MPETyCMOTPEHHBIN MPOTPAMMHBIN MaTepHalL;
® B OTBETax Ha BOMPOCHI, COACPKATCS MPOOEITbI TPUMEHEHHUSI HABBIKOB aHATN3a
METOOJIOTUIECKUX npooiiem, BO3HUKAIOIINX pu percHuH
MCCIICZIOBATETILCKUX U MPAKTUYECKUX 3a71ad;
® TI0Ka3aJ CUCTEMATH3UPOBAHHBIC 3HAHWS, BIAJCCT MPHEMaMU PACCYKICHUS U
COTIOCTaBIIICT MaTepHall W3 Pa3HBIX HCTOYHUKOB: TEOPHUIO CBS3BIBACT C
IIPAKTUKOU U T.J.
OreHKa «yIOBIETBOPUTEIIBHO» BBICTABIISIETCS ACTTUPAHTY, KOTOPHIN:
® B IIEJIOM YCIICIITHO YCBOWJI MPETyCMOTPEHHBIN MPOTPAMMHBIN MaTEpHAIT;
e B OTBETaX Ha BOMPOCHL, COJEpPXKATcs MpPoOeTbl M HE CUCTEMATHUYECKHE
NPUMEHSIOTCSI HABBIKM aHAJIN3a METOJIOJIOTMYECKUX MPOOJIEM, BOSHUKAIOIINX
P PEIIEHUN UCCIIENOBATEILCKUX U MTPAKTUIECKUX 3a]1a4;



® [OKa3aJl B 1I€JIOM YJIOBJIETBOPUTENbHBIC 3HAHMsS, BIAJEET MpHUEMaMU
pPacCyXKJIEHHUsST M COIMOCTAaBIII€T MaTepual U3 Pa3HbIX HMCTOYHUKOB: TEOPHIO
CBSA3BIBACT C MPAKTUKOMN U T.I.
OneHka «HEYIOBIETBOPUTEIILHO» BBICTABIISACTCS ACIHUPAHTY, KOTOPBIA HE CMOT
PacKpbITh OCHOBHOM Bompoc faxe Ha 50%, B oTBeTax Ha JOMOJHUTEIbHbIE BOPOCHI
¥ 3aMEUaHus, JOMyCTHJI CYIIECTBCHHBIC ONMMOKA WM HE MOXKET Ha HUX OTBETHTb,
dbparMeHTapHOE TPUMCHCHHE HABBHIKOB aHAJIM3a METOIOJOTHYECKUX TPOOIIeM,
BO3HUKAIOIIUX MIPHU PEIICHUU UCCIEA0BATENBCKUX U MPAKTUYECKUX 3aad.

3. MarepuajnbHO-TeXHHYECKOe ofOecrneyeHHe TroOCyJIapCTBEHHON HMTOroBOii
aTrecTanus
MarepuanbHo-TexHUUeckass 0a3a oOecrieunBaeT IMPOBEICHHE BCEX  BHUJIOB
NEATEIbBHOCTH B TIPOILIECCE€ MOATOTOBKM U BbImoJHeHus ['MA, cooTBeTcTByeT
TpeOOBaHUSIM  TOCYJApPCTBEHHOTO 00pa30BaTENbHOTO  CTaHAapTa IOATOTOBKHU
acupaHToB 10 HampaieHuto 22.06.01 TexHomoruu wmatepuasioB (YpOBEHb
MOJATOTOBKY KaJIPOB BBICIIECH KBATHU(PUKAIINHN).

e JleKuuoHHas ayauTOpHS;

e KommbroTep, HOYTOYKM C MakeTaMu MPUKIAJHBIX MPOTPAMM U C BBIXOJIOM B

NHTepHeT, MpoeKTop, IKpaH,;
e JIMIIEH3MOHHOE MPOTPAMMHOE OOECIIeUEHUE.
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