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1. BBEAEHHUE

B cootBetcrBuM ¢ 1. 40 «[log0%kKeHHs O MOArOTOBKE Hay4YHO-NEAArorHieckux 1 Hay4qHbIX
KagpoB B CHCTEME IIOCIEBY30BCKOIO MPO(ECCHOHAIBHOTO obpasoBanns B Poccuiickon
®epepanun», yTBepxaeHHoro Ilpukasom MuHKCTEpCTBA obmero u mpodeccHnoHaTbHOrO
o6pasosanus ot 27 mapra 1998 r. Ne 814 (B penaxunu Ipuxaszos Munobpasosanus PO ot
16.03.2000 Ne 780. ot 27.11.2000 Ne 3410, ot 17.02.2004 Ne 696). (3aperncTpupoBaHo B MuHrocTe
P® 5 arycra 1998 r. Ne 1582), mocTynaouue B aCnUpaHTypy CAAIOT BCTYIHTC/ILHBIC 9K3aMEHBbI B
COOTBETCTBHH C rocy1apCTBEHHBIMU 00pa3oBaTe/IbHbIMH CTaHAapTaMH BBICILIETO
npodeccuoHanbHOr0 00pa3oBaHus, B TOM 4YUCIIE M0 BBIOpaHHO# criennanbHOCTU. [pu OTCYTCTBHH
OnyOMMKOBAHHBIX ~HAYYHBIX paboT 00s3aTe/NbHBIM YCJIOBHEM JONycKa K SK3aMCHY o
CHENHANBHOCTH  SIBISIETCSl TOATOTOBKA pedepara, KOTOPbIM JO/KEH I0Ka3aTh TOTOBHOCTH
MOCTYNAIOWEro K Hay4yHo# pabGote. Jlnua, noayuuBine [OJIOKUTENBHBIN OT3bIB Ha pedepar niu
Ory6IHKOBaHHbIE HAY4YHbIE PAOOTHL, 10MYCKAOTCS K BCTYTUTEIbHBIM 9K3aMEHaM B aCIIHPaHTypy.

2. TPEBOBAHMUSI K PEOEPATY

BerynureabHbIA - pedepar  sBIseTcs caMOCTOSTeIbHON paboToi, cozxepiallel 0030p
cocTosiHus cepbl TIpejinonaraeMoro ucenenosanus. Oobem pedepara coctapnger 10-25 crpaHull
medaTHOro TekcTa. B pedepare aBTOp JOMKEH MPOAEMOHCTPHPOBATH HCTKOC IOHUMAHHC
npoGieMbl, 3HAHHE JMCKYCCHOHHBIX BONPOCOB, CBS3aHHBIX C Hel, yMeHHe noabuparb H
aHAIM3MpPOBaTh (AKTHYECKMil MaTepual, YMEHHE CaenaTb W3 HEro 000CHOBAHHbBIE BBIBO/IbI,
HAMETHUTh MEPCIEKTHBY AaJIbHEAILICTO HCCICN0BAHHUS.

Tema pedpepara ornpeaeseTcs HayYHbIM PYKOBOJMTEIEM aclnpaHTa.

3. IPOTPAMMA BCTYIIUTEJIBHOI'O DK3AMEHA

1. CTpoeHHe aToMa M HEPUOJMYECKasi CHCTEMa SJIEMEHTOB JI.W. MenneneeBa. DIeKTpOHHAs
cTpyKTypa. THIIBI MEKATOMHBIX CBsi3¢H B KpHCTajlax. Pewerxu Bpass. Kpucrannorpapuyeckne
MHIEKCH HAnpaBjieHuHd W IIocKocTeH. AMOpQHBIE M KPUCTAIMYECKUE Tela. AHH30TpONHS
CBOHCTB  KpucTawioB. JleheKTbl ~ KPUCTAUIMYECKOro  CTPOCHHUS:  TOUCHHBIC, JIMHEHHBIE,
[IOBEPXHOCTHbIE B 00beMHbIE. JIUCIOKALMOHHAS CTPYKTYPA M MPOYHOCTH METAILIOB.

2 ®ynnepensl ¥ HaHOTPYOKM. HaHOCTPYKTypHOE — CTPOCHHE  BEHICCTB. [Ipoueccer
CaMOOpraHM3alfy JHCIOKAIIMOHHOW M (GpakTagbHOH CTPYKTYp MarTepuaioB C MO3U AN
CHHEpPreTHKH.

3. 3ouHas TeopHs TBepabix Ted. CBA3b (YU3UUYECKUX CBOHCTB C IOBEACHHEM SJICKTPOHOB.

TernonpoBOIHOCTb,  3JEKTPONPOBOJHOCTE M OJIEKTPOHHAA  TCIIOEMKOCTh  METAILIOB.
TepMonaekTpoHHast HMuccHsi. CBEPXNPOBOAUMOCTE. INEKTPOHHOE CTPOCHHE MOTYTPOBOAHHKOB H

JI3JIEKTPHKOB.
4. MarHuTHbIE CBOMCTBA MaTepHasioB. JMamMarHeTH3M, napamMarHeTn3M, GeppoMarHeTusm.
5. ArperaTHble COCTOSHHs BEIIECTB. DHEPreTH4eCKHe yCJO0BHA W TEPMOAHMHAMHUKA NpoLecca

kprcTammanid. GopMa KPUCTALIHYECKHX O00pa3soBaHUM. Ctpoenue cautka. [lonmumopdusm.
MarHuTHble [IpeBpaienns. AMOphHOe COCTOSHHE METAIOB. AMOP(hHBIE CIIIABbI.

6. CTpyKTypHbIe M3MEHEHUs B METAIaX B YCJOBHAX XOJIOJHOH M ropsue MJ1aCTHYECKOH
nepopmaumn. Temneparypa pekpuctainmsauud. CTpoeHME METALIOB MOCAe BO3Bpata M
peKpHCTa/IM3auki. MeXaHH3M M CTaJMH Mpouecca PEeKpUCTaIM3aluH. VenoBusi peanu3anuu
HaIpaBJICHHOM KPUCTa/LIU3aLIIH.

7. YCII0BHs TEPMOIMHAMHYECKOTO paBHOBecHA. OmpeleseHue CUCTEMBL, ¢a3zpl, CTPYKTYpBbI.
CMecH, XMMHUECKHE COSIHHEHHS, TBEP/IbIe PACTBOPBI, TPOMEKYTOUHBIE (Ha3bl. [TpaBuio ¢as.
8. OCHOBHBIE THIBl AMArPaMM COCTOSHMSI JBOWHBIX CIUIABOB M METOZBI MX MOCTPOCHHS.

BTeKTHYECKOe M MEPUTEKTHYeckoe NpeBpauieHus. Bumbl nukBaiuun. Da3oBble U CTPYKTYPHBIE
NMpeBpallleHUss B TBEPJAOM COCTOSHUA. DBTEKTOHMIHOE MPEBPAILICHUE. CBsA3b MEXJy CBOWMCTBaAMH
CILJIABOB U TUIIOM JMArpaMMbl COCTOSHHS.

9. JlnarpamMmbl  cocTosiusi  cuctembl  Fe-C. Binsnue Jerupyrolmx  KOMIOHEHTOB  Ha
KpHTHUYECKUE TOUKH XKeJle3a M CTa/lu, CBOHCTBA (heppuTa U ayCTCHHTA.




10. da3oBble NpeBpalleHus B CTaIM MPU HarpeBe W oxyaxaeHuu. [Ipomecc oOpa3zoBaHusl
aycTeHWTa NpH Harpese. BiusgHMe cocTaBa CTaad Ha MPOLECC pacnaza ayCTCHHTA. [Tonsitue
OTITyCKa, 3aKaJIK{, CTApEHUsl, yCTAIOCTH.

11.  Merawiorpapuyeckne H (pakTorpaguyeckue METOIbl HCCIEAOBaHUS, ONTHHUCCKAs,
37€KTPOHHAs, B TOM 4YHCjIe IMPPaKUMOHHAS MHUKPOCKOMHS (NpOCBEYMBAIOLINH M CKAHUPYIOLIHHA
3NIeKTPOHHBIE MUKPOCKOIIbI, TYHHEJIbHAs MUKPOCKONMsT). PEHTreHOBCKHE METOMBI HCCIENOBAHMAL:
CTPYKTYPHBIN M CHIEKTPaJIbHbBIA METO/IbI aHAJIN3A.

12. MaruuTHBI ¥ MEKTPUUECKUI MeTOb!l aHanu3a (asoBbIX ¥ CTPYKTYPHBIX MpeBpaLleHUH.
Metoxa Tepmo DJIC. MeTtoa s1epHOTO MAarHUTHOTO PE30HaHCa.
13.  YabrpasBykoBas nedextockonus. PeHTreHosckas H ramma-aedexrockonus. Meroa

BHXPEBbIX TOKOB. MarHuTHas 1 TeNIoBas JepeKTOCKONH.

14, Tlnactuueckas u ympyras aepopmauus. [lnockas —nedopmauus. KoHLeHTpaunus
HarpsvkeHHi. OCTaTOUHbIe HAMPSDKEHHUS, OTIPe/IeeHUe, KIacCH(pUKALU.

15.  Tlpoumecchl CKOJbXKEHHs M JBOHHWKOBaHWs. KpaeBble, BHHTOBbIE M CMCLIAHHbIC
nuciokanui. Bektop broprepca. BsaumozeiicTBue aucnoKauuii Mexay coOOi M ¢ MPUMECAMH.
BiusiHMe TIpaHWIl 3€peH Ha [UIACTHYECKYIO JAeOpMAlUio MOIMKPUCTAIIOB. JIMCKIMHALMA.
CBepXILIACTUYHOCT. BiusiHue MIacTHUecKok edopmMatni Ha CTPYKTYpY U CBOHCTBA MAaTepHAIIOB.
Mexanu3sm ynpouHenus. JlepopmalnoHHOE ypOYHEHHE.

16. Buzael  paspyuieHuss —MaTepHanoB. MexaHM3Mbl  3apPOXKICHUS  TPCLIMH. Cunosele,
neGOpMalMOHHBIE U JHEPreTHYECKHE KPHTEPHH JIOKAIBHOIO pPaspyLICHHs. TpelrHOCTOHKOCTb.
[Toaxoabl MEXaHHMKM pa3pylieHHs K BBIOOPY KOHCTPYKLUHMOHHBIX MaTepualloB, pactdeTy pasMepa
JOMYCTUMOrO  Ae(eKTa M IMPOrHO3MPOBAHHIO  J0JTOBEYHOCTH. ®pakrorpadus Kak MeTOJ
KOJIMUECTBEHHOM OIIEHKH MeXaHW3Ma pa3pyllieHHs.

17.  Knaccuukauus METOJOB  MEXAHMYECKHX — HCMbITaHMA.  3HAYEHME  MEXaHMYCCKHX
XapakTepUCTHK B MATEPHAIOBEACHHUH.
18.  MexaHHUeCKHe CBOWCTBA, ONpeJeNseMble MpH CTATHYECKOM HarpykeHuu. Vcmbitanus Ha

pacTskeHne, ckartHe, M3rub, Kpydenue. BiusiHue JIerMpoBaHMsd, CTPYKTYPbl KOHLCHTPATOpOB
HanpsDKeHHUH 1 MaclTabHOro Gakropa Ha XapaKTePUCTHKH MEXaHHICCKUX CBOMCTB.

19.  MexaHu4ecKHe CBOICTBA, ONMpejeiseMble MpH IHHAMHYECKOM HarpyxeHud. BiusHne
CKOpOCTH Je(OPMHUPOBAHHS HAa XapaKTEPUCTHKH MPOYHOCTH M IUIACTHYHOCTH. Jlunamuueckue
MCIIBITAHHS Ha M3THO 06pa3ioB. Y aapHast BS3KOCTh. MeTo/Ibl OnpesiesieH s yIapHOH BA3KOCTH H €€
COCTaBJISIFOLIMX.

20. MexaHu4ecKie CBOWCTBA, ONpedeNseMble MPH LHMKIHYECKOM HarpyKeHWH. YCTanocTh,
JMarpaMMbl yCTaJOCTH, Mpelies BbIHOCIMBOCTH. MalolHKIoBas ¥ MHOTOLMKIIOBAs yCTalOCTb.
[lpupoa YCTAIOCTHOTO pa3spylueHHs. Bimsnue pasnuuHbiX (aKTopoB Ha CONPOTHBICHHE
yCTaJIOCTH.

21.  TloBeneHHe MaTEpUAJOB IO HArPY3KOH MpPU OXJKACHUH OT KOMHATHBIX TEMIEpATyp A0
KPHOTEHHBIX. XJ1a0CTOMKOCTh  KPUTHYECKAs TEMIIEPATypa XPYIKOCTH, METO/IbI OIPE/IC/ICHH.
22.  3aKOHOMEPHOCTH OKHUCJIEHHs MeTasIoB. Koppo3susi MeTalloB U CIJIABOB MO/ HATPSKECHUEM.

CONpOTHBJIIEMOCT MaTEPHAIOB KaBUTALMOHHOMY M OPO3HOHHOMY  Pa3pyLICHHIO. BnusiHue
paZMallMOHHOTO O0JIyUeHHs Ha CTPOEHHE W CBOHCTBA MATEPHATIOB.

23.  Tepmuueckas 06paboTka ctann. OCHOBHBIE BHbl TEPMHUYECKONH 00pabOTKH CTAH. Bei6op
BUAA TePMHUECKOH 0OpabOTKH B 3aBHCHMOCTH OT HA3HAY€HWs MW3JeIHs M YCIOBMH €ro
JKCIUTyaTalMu. BinsHue TepMH4ecKoH 00pabOTKM Ha CBOHCTBA KOHCTPYKUMOHHBIX cTasiel U
CBapHbIX COCAMHEHHH.

24, Xumuko-TepMuueckas oopadotka. OfLiie 3aKkoHOMEPHOCTH. LlemenTauus ¢ nocaeayoumei
TepMHYECKOH 00paboTKOH. A30THpoBaHHe. BiusHHe JISTHPYIOIMX KOMIIOHEHTOB Ha TONIIMHY,
TBEPAOCTb M M3HOCOCTOMKOCTBH a30THPOBAHHOrO ciost. HUTpoueMeHTauus CTaiu. Juddy3nonnas
MeTaJUIM3alus: aTuTHPOBAHUE, XPOMUPOBAHUE, CUIIMIIMPOBAHHE U T.11.

25.  TloBepxHOCTHOE  YNPOUHEHHE  METAIUIOB M CIUIABOB  MyTeM  BO3JACHCTBUSA
KOHLIEHTPHPOBAHHBIX MOTOKOB dHEpriu. [I0BEPXHOCTHOE yNPOUHEHHE METAJJIOB U CIUIABOB IIYTEM
BO3/IEHCTBUS UTaCTHYeCKOi aepopmanuu. dusuueckas CyIHOCTh mpouecca. Posib 0cTaTouHbIX
HanpspkeHui. O61acTH MPUMEHEHHUSI.

26.  Jledbopmanuus u3aenanit mpu ux 06paboTke U CroCOObI €€ MPeayNpekKaACHHUS.



27.  Kpurepuu NpPOYHOCTH, HAACKHOCTH, J0JrOBEHHOCTH H M3HOCOCTOMKOCTH. MeToibl
[IOBBILIEHHUS KOHCTPYKLMOHHOM MPOUHOCTH.

28.  llBeTHbIEe MeTA/LIbI M UX CILIABbL. MeTO/bI MOJYICHHA H 00paboTKH.

29, MaruuTHble MaTepuanbl. Kiaccudukaius MaTepuasios Mo MarHuTHLIM coiictam. Kpusas
HaMarHduuBanus.  [Ipolecchl, MPOMCXOAsUMe MpH  HaMarHW4WBaHWH MOHOKpHCTaJLIA.
Hu3K04aCTOTHBIE U BHICOKOYACTOTHBIE MArHUTOMAIKHE MaTCpHaJIbl.

30. Marepuayisl ¢ OCOOBIMH TEIIOBBIMH H YINPYIHMH cBoiictBamu. CruiaBbl € 3adaHHBIMH
K05 GHUIMEHTOM TEMIOBOrO PaCIIMPEHUs U MOYICM yIPyrOCTH.
31.  TIpoBOJHHKOBBIE M MOJYIPOBOJHUKOBBIC MAaTEPUATIBL. DNEeKTPONPOBOJIHOCTh TBEPABIX TEJL.

MatepHasibl BBICOKO MPOBOIUMOCTH: MPOBOAHHKOBBIC, TIPHIIOH. cBepxnpoBOAHHKH. CrIaBbl
[OBBIIEHHOro  iekTpoconpoTusienns.  KOHTAKTHbIE — MaTCpUAIbL. [TosrynmpoOBOAHHKOBBIE
matepuanbl. CTpoeHHE M CBOWCTBA. KpucTaniou3nyeckue MeTo/bl MOJNy4CHHS CBEPXUHCTBIX
MaTtepuasioB. JlernpoBaHue MoJynpoBOJIHHKOB.

32.  Marepuanbl aTOMHOH TeXHMKH. KOHCTPYKUMOHHBIC MAaTEpHAJIBL. SlnepHoe roprouee.
TennoHOCUTENH.

33.  Marepuanel, obnaaomue ShhekToM namATH dopmel.  Krmaccuduranus, CTPyKTypa,
du3uKo-MexaHnueckue cpoiicTa. [[puMenenre B MAlIMHOCTPOCHHH.
34,  TlpuHUMIBI CO3JaHMA M OCHOBHBIC THIIbI KOMMO3HUMOHHBIX marepraioB. MexaHHYeCKue

CBOMCTBA KOMIIO3MIMOHHBIX MaTepuaioB. Mexanusm paspyiueHus. OCHOBbI pacieTa Ha NpOTHOCTE
W3IeJIUI U3 KOMITO3HIIMOHHBIX MaTepHalIOB.

35.  CrexnooOpa3Hble M KEpaMHYECKHE MaTepHalbl. HaHOKpHCTAUTMYECKHE MaTepUalibl.
CTeK/ISIHHBIE CMA3Kd W 3alIMTHBIE [OKPBITHS. OMand Ui 3al|Thl METAIUIOB. TexHuueckas
kepaMuKa. OTHEYNOpHbIE M KOHCTPYKIMOHHBIC KEPaMHYECKHE matepuansl. ['papur u ero
MOIM(PHUKALMA B KAYECTBE KOHCTPYKIHOHHBIX MATEPHATIOB.
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