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[Iporpamma mnpegHazHayeHa Juisl NOCTYIMAKOIIMX Ha OOyYE€HHE MO NpPOrpaMme
NOATOTOBKM HAy4HO-IIENArOrMYeCKUX KaapoB B acnupantype B HUY «MOU» mo
HAay4yHOH criequalibHOCTH 2.6.17 MarepuanoBeneHue.

BcerynuTenbHOE UCHBITAHUE MO CHEHMUATBHOCTA MPEIHA3HAUCHO JIJISl BBISBICHUS
YPOBHSI CIHEIHUAIbHBIX (MPOGECCHOHANBHBIX) 3HAHUM MOCTYMAIOIIUX, ONPEACIISIIONINX
UX TOJATOTOBIEHHOCTh K PEHICHUI0 MNpo(hecCHOHANBHBIX 3aJad M MPOJOHKEHHUIO
o0pa3oBaHUsl B aCIIUPAHTYPE.

[{enpr0 BCTYNMTEIBHOIO MCHBITAHUS SIBISETCA YCTAHOBJIEHUE COOTBETCTBHUS
YPOBHS  MOATOTOBJIEHHOCTH MOCTYIMAMOIIET0 K  CAMOCTOSATEIBHOMY  PEIICHHIO
npoeCcCHOHANBHBIX 337ay B Tpoliecce OOy4eHHS B ACHUPAHTYPE U BBIIOJIHEHUIO
KBIM(PUKALMOHHOMN pabOThl B 00J1aCTH MaTEPUAIOBEICHUS.

3amayell BCTYNUTEIBHOTO HWCIBITAHUS SBISIETCS OMNpENEICHUE U OOBEKTUBHAA
OILIEHKA CJIEYIOIINX KOMIIETEHIUH MOCTYIAIOIIETO:

- BIajieeT 0a30BBIMU 3HAHUSAMH TEOPETUUECKUX U MPUKIIATHBIX HAYK U Pa3BUBaCT
UX CaMOCTOATEIBHO C HCIOJb30BAHUEM B MPOPECCUOHAIBHON MESITEIbHOCTH MPHU
aHaJIu3€ U MOJECIUPOBAHUU, TEOPETHUYECKOM M HKCIEPUMEHTAJIBHOM HCCIEIOBAHUU
MaTepuasoB U MPOILECCOB;

- HCHOOJIb3yeT HAa MPAKTUKE HHTETPUPOBAHHBIC 3HAHUS €CTECTBEHHOHAYYHBIX,
o0mux Tpo(ecCHOHATEHO-OPUEHTUPYIOIUX H  CHEHUATBHBIX  JTUCHUIIINH IS
MOHUMaHUs TIPo0IeM HampaBiieHus «MaTepralioBe/IeHHe U TEXHOJIOTUH MaTEePHAIOBY,
yMEET BBIIBUTaTh W MPUMEHSTh HJIEM, BHOCUTH OPUTHMHAIBHBIA BKJIaJ B JAHHYIO
00J1aCTh HAYKH, TEXHUKHU U TEXHOJIOTHH;

- IOHUMAET U CaMOCTOSITEIbHO UCIOJIb3YET (PU3UUECKUE U XUMUYECKUE OCHOBBI,
NPUHIUIIBL U METOJIMKHA MCCIEIOBAHUM, MCIBITAHUM W JUAarHOCTUKH BEIIECTB U
MaTepuajgoB, UMEET HaBBIKM KOMIUIEKCHOTO IMOJAX0Ja K MCCIEHOBAHUIO MATEPUAIOB H
TEXHOJIOTUHA UX 00paboTkm u  MoaudUKalUKM, BKJIKOYas CTaHJIApTHBIE W
cepTU(PUKALMOHHBIE UCTIBITAHUS MAaTEPUAJIOB, U3/ICNIUNA U MPOIIECCOB;

- CIIOCOOEH CaMOCTOATENBLHO UCIOJIb30BaTh COBPEMEHHBIE MPEICTABICHUS HAYK O
MaTepHualiax IpU aHallu3€ BJIUSHUS MHKPO- M HaHO- MacmTaba Ha MeXaHWYeCKue,
¢du3nueckre, MOBEPXHOCTHBIE U JAPYrHe€ CBOWCTBA MAaTEpHANIOB, B3aUMOJICUCTBUS
MaTepuasoB ¢ OKpYKarollel Cpeaoil, SIEKTPOMarHUTHBIM U3JIy4YEHUEM U MOTOKAMMU;

- yrIIyOJICHHO 3HAaeT OCHOBHBIC THUITBI MAaTEPUATIOB PA3IMYHOTO HAa3HAYCHHUSI, B TOM
YHCJIC HAHOMATEPHUAJIOB, BJIAJICET HABBIKAMHU CAMOCTOSITEIBHOTO BBIOOpAa MaTEpHAIOB
JUTSE  3aJIaHHBIX YCIIOBUW OKCIUTyaTallid C y4YeTOM TpeOOBaHUN HANECKHOCTH U
JOJITOBEYHOCTH, SKOHOMHUYHOCTH U SKOJIOTUYECKUX MTOCIEICTBUNA UX NPUMEHEHUS;

- CIOCOOEH HCI0Ib30BaTh TEXHOJIOTHYECKUE MPOIECCHl U OMEPALIMH C YUETOM HX
HA3HAYEHUS U CIOCOOOB peanu3aluy, HOPMAaTUBHBIX U METOJIMYECKUX MATEPHAJIOB 110
TEXHOJIOTUYECKOW  IMOATOTOBKE  NPOU3BOJACTBA, KAYECTBY, CTaHAAPTU3AaLMU U
cepTUPUKALNU U3IETUNH U TMPOIECCOB, C YUYETOM IKOHOMHUYECKOTO aHaJIM3a.

Conepmaﬂne BCTYIIUTECJIBHOIO HCITBITAHUA



1. AToMHO-KpHCTanIM4ecKkoe cTpoeHue meramioB. [lonsTHe 00 uacanibHOM U
peaIbHOM COBEPUICHHOM KpucTtaiuie. [IpocTpaHCTBEHHAass KpUCTAUIMYECKAS PELIETKA.
DJIeMEHTapHasi KpUCTAIIIMYeCKas siueiKa.

2. OOmue cBOMCTBA METAUIOB. MeETalNIMYCCKUM, KOBAJICHTHBIM, MOHHBIA THII
MEKATOMHOM CBSA3U.

3. Houstue o cruaBe. KomnoneHt, ¢aza, cTtpykrypa. MeToabl HcclieoBaHUs
CTPYKTYpPbI METAJIJIOB U CILJIABOB.

4. KoopAMHAalMOHHOE YHWCIO W IUIOTHOCTh  YMAaKOBKM  KPHUCTAJUIOB.
[TponmtrocTpupoBaTh Ha MPUMEPAX O.I.K. U T.I.K. PEIIETOK.

5. Kpucramnorpaduyeckue 0003HaUCHUS aTOMHBIX INTIOCKOCTECH M HAIIpaBJICHUHA B
KpHCTaJIax.

6. Toueunsie (HyabMEpHBIC) AEPEKTHl KPHUCTAIIIOB. DHEPrusi 00pa3oBaHUs
TOYEUHBIX JE()EKTOB, UX KOHLEHTPAILMS B KpUCTAJIaX, UCTOYHUKH U CTOKU BaKaHCHIA,
MUTpaIus TOYCYHBIX Je()EKTOB.

7. JIuneitnple (OTHOMEPHBIE) HECOBEPIICHCTBA KpUCTAILIOB. [loHsATHE O KpaeBoi
nucinokanuu. Bexkrop broprepca.

8. DHeprug auciokanuu. [IMOTHOCTh AUCTOKAIUH.

9. IloBepxHOCTHBIE (IBYXMEpHbIE) Je(PEKThl KPUCTATUIMYECKOTO CTPOCHUSI.
CrpoeHure BBICOKOYTJIOBBIX U MAJIOYTJIOBBIX T'PAHHUIL.

10. Aan3oTponusi CBONCTB KpUCTAJIOB.

11. IlepBuuHas KpuCTaUIM3alMUs METAUIOB. TepMOAWHAMHUKA, MEXaHHU3M,
CaMOIIPOU3BOJIBHOE 3aPOXKICHUE LEHTPOB KPUCTAIUIU3ALMHU B )KUIKOCTH.

12. ITonsiTie 00 yCTOMYMBOM 3apObIlli€ KpHCTaUIU3aluUd. POCT 3apoAbIieBbIX
LEHTPOB, OHATHE O IByXMEPHOM 3apoAsblIiie. JIMCIOKAIMOHHBIA MEXAHU3M POCTA.

13. Kunetnka npoliecca Kpuctai3alnuy. BiausHue cTernenu nepeoxyiakIeHus u
npuMeceit Ha pocT 3epHa. MoauduiupoBanue.

14. Mopdonorust mpoaykToB kpuctaunzanuu. CTpoeHue cinutka. JleHapuTHasi,
30HAJbHAS U JUKBALMSA 110 YAEIBHOMY BECY.

15. Tonmumopdueie mnpeBpaimieHus. TepMoauHaAMUKA, MEXaHU3M W KHHETHKA
nporeccoB (ha30Boii MepeKpUCTaAIIA3AIIH.

16. Ynpyras u mnacrtuueckas nedopmanus. CIBUT TO CXEME CKOJBXKEHHS U
NBOMHUKOBaHUSI. CUCTEMBI CKOJIbKEHUS B KyOUYECKHUX U TeKCArOHAJbHBIX KpHUCTaJIax.

17. JIMCIOKAnMOHHBIA MeEXaHW3M IUIACTHYEeCKON AedopMaliuu, 3apoXkIACHUE
TPEUIMHBI U PA3PYILICHHE METAIOB. XPYINKOE U BA3KOE pazpylieHue. CBA3b MEXKAY
MIPOYHOCTHIO ¥ KOJTMYECTBOM Je(hEKTOB KPUCTAITMIECKOTO CTPOCHUSI.

18. Haxnen. M3mMeHeHHE CTPYKTYpbl U CBOMCTB B 3aBUCUMOCTH OT CTEIEHU
nedopmarnum.

19. Knaccudukanmmss METOJOB  MEXaHHMYCCKHX  HMCIBITAHUH.  3HAUCHUC
MEXaHUYECKUX XapaKTEPUCTUK B MAaTEPUAIIOBEICHUH.

20. MexaHMYEeCKHE CBOWMCTBA, OMPEAENSEMbIE MPU CTATUYECKOM HArpyKEHHH.
WcnbiTanust Ha pacTsikeHUeE, CKaThe, U3rud, KpyueHue, TPeIMHOCTOMKOCTh. BiusHue
JIETUPOBAHUS, CTPYKTYpPbl KOHIICHTPATOPOB HANPSLKEHUM M MacmTaOHOro (akropa Ha
XapaKTepUCTUKNA MEXAHUYECKHUX CBOWCTB.

21. MexaHu4eckre CBOWCTBA, ONPEACISIEMbIE ITPU TUHAMUYECKOM HArpy»KEHHUH.
Bnusuaue ckopoctu aedopMUpOBaHUs HA XapaKTEPUCTUKH MPOYHOCTH U TTACTUIHOCTH.



JlnHaMuYecKre WCIBITaHUS Ha W3THO 00pasmoB. YmapHas BSI3KOCTb. MeTomabl
ONPENEITICHUS yAAPHON BI3KOCTU U €€ COCTABIISIFOIIMX.

22. MexaHu4yecKrue CBOWMCTBA, OMPENECIAEMbIE MPU LUKINYECKOM HATrpPyKECHUHU.
Ycranocts, aAuarpaMMbl yCTaIOCTH, TMPEAE BBIHOCIMBOCTH. ManomnukioBas u
MHOTOLUKJIOBAs ycTanocTh. [Ipupona ycranoctHoro paspyuieHus. Biusinue pa3nnuHbIxX
(GaKkTOpPOB HAa COMPOTUBIICHUE YCTAIOCTH.

23. UcnbiTanuss HAa TBEPAOCTh BIABIMBAHUEM U LApallaHHEM.

24. MexaHU3Mbl pOCTa 3€pHAa B 3aBUCUMOCTH OT CTeNeHU jAedopMaliui.
[Tonuronuzamnusi, TOHATHE O KPUTUUECKOU CTeneHH Aedopmaliis. XoJIogHas U ropsyas
00paboTKa METAJJIOB JIaBJICHHEM.

25. Pekpucramimzauuss MeETaJIOB, TepMmoauHamuka. Craauum mporuecca
pekpuctaumzanuu  (BO3BpaT, peKpUCTAIM3anus — o0paboTku, coOuparenbHas
peKpucTaJUIU3alMs), W3MEHEHHE CBOWCTB HAaKJIEMAaHHOTO MeETalyla B Mpolecce
PEKpUCTAIIA3AIMOHHOTO oTKura. [lopor pexkpucrammzanuu.

26. Ilonsitue o nuarpamme coctostHui. IIpaBuno da3. Konuenrpaunonnas och,
MPaBUJIO OTPE3KOB.

27. [marpamMma COCTOSHMM MJI1 CIUIABOB C OTPAHUYEHHOW pPacTBOPHUMOCTBIO
KOMIIOHEHTOB B TBEPJOM COCTOSIHUM 3BTEKTHUECKOro Tuma. Onucarh MNPOIECCHI
NpeBpallleHU B XapaKTEpHBIX CIUIaBaX, HamucaTh (a30Bble pEaKIMH, HAYEPTHUTH
KPUBBIE OXJIaXKICHUS.

28. [marpamMma COCTOSIHMI /Ji1 CIUIABOB C OTPAHMYEHHOW pPacCTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEPAOM COCTOSIHUU. OmnucaTh MPOUECC KPUCTAUIM3ALMK CILJIaBa,
UCIIBITHIBAIOIIETO MEPUTEKTUUECKOE U IBTEKTUUYECKOE MPEBPAILICHUE.

29. Merannudyeckue cmiaBbl. IloHsTME O cIjlaBe-CMECH, XHMMHUYECKOM
COEIMHEHUH, TBEPAOM PaCTBOPE.

30. JluarpaMMbl COCTOSIHUWA [JIsl CIUIABOB, KOMIIOHEHTBI KOTOPBIX 0Opa3yroT
YCTOMYHMBBIE XUMUYECKHE COCTUHEHUSL.

31. [wmarpamma COCTOSSHWUM I CIUIABOB C OTPAaHWYEHHOW PaCTBOPUMOCTBIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUM MEPUTEKTHUYECKOro Tuma. Onucath MNpOILECCHI
IpeBpalieHuid B XapaKTEpHBIX CILJIaBaX, Hamucath (a3oBbIE pEAKIMU, HAYEPTUTh
KPUBBIC OXJIQXKICHUSI.

32. Jlmarpamma COCTOSIHUM [JIsl CIUIAaBOB, HCIIBITHIBAIONIUX TMOJUMOpP(HBIE
IIPEBPALICHUS, SBTEKTOUIHBIE TTPEBPALLICHUS.

22. JluarpamMma COCTOSIHMI [JISl CIUIABOB C HEOIPAHMYEHHEH pPAaCTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEPAOM COCTOSIHUHU. s BBIOpaHHOTO CIlJIaBa OMUCATh MPOLIECCHI
NPEeBPAIICHUN TPU OXJIAXKJACHUH, HamucaTh (a30BbIe PEAKIUU, HAYEPTUTHh KPUBYIO
OXJIAXKICHUS.

34. TBepaple pacTBOPHI 3aMEIICHUS W BHEAPCHHUS. YCJIOBUS HEOTPAHUYCHHOMH
pPacTBOPUMOCTH B TBEPJIOM COCTOSTHHM.

35. IloHATHE O AUMArpamMMax COCTOSITHUM TPOWHBIX CIIaBOB. KOHIEHTpaMOHHBIN
TPEYroJIbHUK, TOBEPXHOCTA JIMKBHUAYCA H  COJUAYCA, M30TEPMUYECKHE U
MOJIMTEPMUYECKHUE PA3PE3HI.

36. Cucrema xene30-1eMEHTUT. KOMIIOHEHTBl cucTtembl. PacTBOpUMOCTH
yraepoga B o- U y-xenese. Da3pl cuctembl, (a3oBbie OOJACTH JUArPAMMBbI,
XxapakTepHbie (ha30BbIe peaknuu (HOHBapHaHTHBIC). KOOpIMHATEI TOUYEK AHArpaMMBI.



37. JlmarpaMma COCTOSIHMU >KeJIe30-LeMeHTHT. Onucarh IpoLecch NEPBAUYHOU
KpUCTAJIJIM3allMU B CIIaBax, ¢ cojepkanueM yriepozaa ao 0,5%.

38. JlnarpaMma COCTOSIHMM >KeJIe30-LeMEHTUT. Onucarh IpOLECCh NEPBUYHOU
KPUCTANIU3al[MU B BICOKOYTJIEPOJUCTHIX CIIaBax. Paznuyue B CTPYKType U CBOMCTBAx
MEX/1Y CTaIb0 U UYYTYHOM.

39. luarpaMma cOCTOSIHUH KeJe30-1eMeHTUT. OnucaTh NpoLecchl IpeBpalieHus
B TBEPAOM COCTOSIHUM B CIUIaBax ¢ coaepxkanueM yriaepona ao 0,02%. Tperuunslii
LEMEHTHUT.

40. IlnarpaMma COCTOSTHUU KeJie30-IeMeHTUT. OnucaTh NpoLecChl IPEeBpaIeHUs
B TBEPAOM COCTOSIHUU B CTAISIX. CXEMBI CTPYKTYD.

41. JluarpaMma COCTOSTHUU kelie30-1ieMeHTUT. OnucaTh Ipolecchl IpeBpalieHus
B TBEPJIOM COCTOSIHUM B UyryHaX. CXeMbl CTPYKTYP.

42. Tepaple pacTBOpPHI 3aMEIICHUS M BHEAPEHUS. Y CIOBUS HEOTPAaHUYCHHOMN
PacTBOPUMOCTHU B TBEPIOM COCTOSIHUU.

43. VYraepoaucrtele cranu. BiusHWE yriaepola M IOCTOSHHBIX NPUMECEN Ha
CBOMCTBa cTajed. Yriepoaucras cTajdb OOIIEero Ha3Ha4YeHUs, MAapKUPOBKa, 00JACTh
OpUMEHEHUS. YTIEPOIUCThIe KAUeCTBEHHbIE KOHCTPYKIIMOHHBIE CTAIN

44. UYyryn. Ilpouecc rpaduTtuzanmu, YCIOBUS TEPBUYHOM U BTOPUYHOU
KpUCTaIM3aIuu rpadura, CTabuIIbHAs TUarpaMma COCTOSTHUMN xKenne30-rpadur.

45. I'padputu3upyomuii OTKUT 0€JI0ro YyryHa Ha KOBKUU. Y CIIOBUS MOTYYEHUS
KOBKOT'O YyTYHa C Pa3JINYHON METAITIMYECKOW OCHOBOW, MApKH KOBKOTO YyT'yHa.

46. CtpykTtypa 4yryHa, popma rpadura, CBOcTBa 4yryHa. Biausaue npumeceit u
CKOPOCTH OXJIQXKJICHHS Ha YCIOBUS TpaduTH3aAINU, CTPYKTYPY U CBOMCTBA YyTyHA.

47. OOpazoBanue aycteHuta. Juddy3noHHBIT XapakTep NpPEeBpAIICHUS.
Mexanu3sM oOpa3oBaHuss M pocTa 3apojsimieil. Jluarpamma H30TEPMUYECKOTO
00pa30oBaHUs ayCTEHUTA.

48. Poct aycTeHMTHOro 3epHa mnpu HarpeBe. HauanbHoe, HacleACTBEHHOE WU
JNEHCTBUTEIBHOE 3€PHO ayCTEeHUTA. BiiMsiHME BEIMUMHBI 3¢pHAa Ha CBOMCTBA CTAJIH.

49. Pacnaj aycTeHUTa SBTEKTOMJHOM KOHIEHTPAIMM B MEPIUTHOM OO0NaCTH.
Mexanu3M U KMHETHKa pacnaja. Juarpammel uzorepMuyueckoro pacnaga. CTpoeHue u
CBOMCTBA MPOYKTOB pacmaja.

50. OTxur ctanu. TeXHONOrUs U PEeKUMbI TOJIHOTO U U30TEPMHUUECKOTO OTKUTA.
Huddy3uonnsiii  omxur (romorenmsanus). Cdepoumausupyronmii omxur. Huskuit
OTKHT

51. Hopmanu3zauus ctanu. PexumMbl 00paOOTKH, 11€JIb HOPMAJIA3AIUH.

52. OcoOeHHOCTH TpoIlecca pacmana ayCTeHHUTa B CTAISIX HEIBTEKTOUTHOTO
coctaBa. Pacnaa aycreHHWTa Mpu HENPEPHIBHOM OXJaxjaeHuu. Kpurudeckas CKOpOCTb
3aKaJKH.

53. Tepmuueckass o0paOoTka cranu. TemmepaTypa M BpeMsi Kak OCHOBHBIE
(dakTopsl BO3AeHMCTBUS Ha Marepuan. Kpurtuueckue Touku minsg cranud. OCHOBHBIE
CTPYKTYPBI U IPEBPAILICHUS IPU TEPMUUECKON 00pabOTKE CTaNH.

54. OcobeHHOCTH MapTEHCUTHOTO TMpeBpalleHus B ctanu. [Ipupoga MmapreHcura.
MexaHu3sM  MapTEHCHUTHOrO  mpeBpauleHus. KorepeHTHbli  poCT  KPHUCTAJIOB
MapteHcuta. CTpykTypa MapTeHcuTa. OCTaTOYHbIN ayCTEHUT B CTAJIAX.



55. CBoiicTBa CTayd, 3aKaJ€HHOW Ha MapTEeHCUT. IIpuUuMHBI yNpOYHEHHs IpHU
3aKaJKe

56. TexHnonorus 3akanku ctaiu. Beibop Temneparypsl 3akanku. Bpems narpesa u
BbiepKKH. CrocoObl HarpeBa mOJ 3aKaJKy. 3alluTa CTald OT OKHUCICHHUS U
o0e3yriepokuBanus pu Harpese. OxJtaxk1arnme (3akajaouHble) CPe/bl.

57. CnocoObl 3akajiku: 3akalika B JBYX Cpelax, HM30TepMUYECKas 3aKajka,
CTyleHYaTas 3aKajka,

58. IIpokanuBaemocTh cTanu. [IoHsATHE O KPUTUUECKOM AUAMETPE.

59. BuyTpeHHUE HampsDKEHUS B 3aKaJleHHEH craid. MexaHu3Mm 00pa3oBaHMS
TEIUIOBBIX U CTPYKTYPHBIX HANPSKEHUN MPU 3aKaJIKe.

60. JledexTrl, Bo3HUKAOMME MU 3aKanke. CrocoObl MX yCTPaHECHHUS.

61. IlpomexxyTouHoe (OEHHUTHOE) MPEBPAIIICHHE

62. IlpeBpamienus npu oOTIycke. MexaHu3sMm pacnajga mapreHcuta. Pacman
OCTATOYHOT'0 ayCTEHHUTA, KapOUIHOE MpEBpAILCHHE, Koaryysius KapouaoB. CTpyKTypbl
OTHyCKa. BiMstHue oTmycka Ha CBOMCTBA CTaJIN.

63. Otnyck ctanu. TexHoaorus u 00JacTh MPUMEHEHHUS Pa3HbIX BUIOB OTIYCKa.

64. HCcTpyMEHTaIbHbBIC CTAIM MOHWKEHHON Y MOBBIIICHHON MPOKAJIUBAEMOCTH.
Mapku, obnacte npumeHnenus. beicTpopexymue cranu. [IpuyuHBl TEMIOCTORKOCTH,
CTPYKTypa, TepMUueckas o0paboTka, MapKu M 00JacTh MPUMEHEHHUSI OBICTPOPEKYIIUX
CTaJICH.

65. Xumuko-tepmudeckas oopadotka cramu (XTO). Teopus mpouecca XTO,
npupoja u crpoeHue nudy3noHHOTO CIIOsI.

66. Menp 1 cruiaBel Ha €€ OCHOBE. JIaTyHU, B3aUMOCBSA3b JUarpaMMbl COCTOSTHUN
U cBOMCTB saryHeid. OpHodasHbie u nByxdasHbie JaTyHH. bpoHsbl. JluteliHpie u
nepopmupyembie OpoH3bl. beonoBsiHUCTHIE OpOH3BI. Mapku, 006JaCTh MPUMEHEHHS.

67. AmoOMHMHMI W cIjaBbl Ha ero ocHoBe. Kinaccudukanus amOMHHHEBBIX
cruiaBoB. Tepmuueckass oOpabOTKa aqOMHHHEBBIX CIUIABOB. [IpUYMHBI ynpO4YHEHUS
IIPU CTAPEHUU CILJIABOB.

Pexomenayemas ureparypa
Ocnoenan numepamypa:

1. MexaHuueckue ¥ TEXHOJOTHMYECKHWE UCIBITAHUS  KOHCTPYKIIMOHHBIX
MaTepuaioB: yueOHoe rmocodue ais By3oB / B.M. Mationun, A.JO. Mapuenkos, M.A.
KapumbekoB u np.; mox pen. B.M. Mattoanna. M.: — M.: Uznarensckuii jom MOU,
2018.-192 c.

2. HoBuxoB N.U. u np. Merannosenenue. Yueouuk. B 2-x tomax./ T.1.: OCHOBBI
MeTaiuioBeAeHus. — M.: M3narensckuii JJlom MUCuC, 2008. — 496 c.

3. MarepuaioBeileHUE M TEXHOJIOTMS METAJJIOB: Y4YE€OHUK J[UIsl BY30B 10
MaIIMHOCTPOUTENIbHBIM crieniasibHoCTsIM / ['.I1. ®deTucos, u ap. — M.: Beiciias mikorna,
2007. - 862 c.

4. MarepuanoBeaeHue : yaeOHuk aiis By30B / b. H. Apzamacos , u np. — M.: U3n-
Bo MI'TY um. H.O. Baymana, 2005. — 648 c.



5. MarepuanoBeieHUE W  TEXHOJOTUS  KOHCTPYKIIMOHHBIX  MaTepHaJIOB:
yuebHuK 117151 By30B / B. b. Ap3zamacos, [u np.]. — M. : AKAJIEMUS, 2007. — 448 c. —
(Briciiee mpodeccuonanbHoe 00pa3oBaHue).

6. Jlaxtun FO. M. MarepuanoBenenue: yueOHuk st BTy30B / FO. M. Jlaxtun, B.
I1. JleontseBa. — M. : Aabsiac, 2009. — 528 c.

7. TperbsikoB A.®. MarepuaioBe/ieHUe U TEXHOJIOTUU OO0paOOTKHA MaTEpHUAJIOB:
yaeOHoe nocodue aisg By30B / A.®. Tperbskos, JI.B. Tapacenko. — M.: U3a-so MI'TY
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