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OBIIME ITOJIOXKEHUA

[IporpaMMa BCTYNHMTENBHOTO HCHBITaHUS CHOPMHpPOBAHA HAa OCHOBE (erepalibHbIX
rOCY/IapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAPTOB BRICIIETO OOPAa30BAHMUS.

®opma npoBeieHNs HCIIBITAHUS

BerynurensHoe MCHBITaHHME B MarucTparypy MpoOBOAHUTCS B ¢GopMe coOecemoBaHHS C
o0si3aTeNbHBIM ~ O(pOpMIIEHHEM OTBETOB Ha BOIPOCHl Ouiera B IMUCBMEHHOM BHUJE.
CoOecenoBaHne TMPOBOJUTCA C IEIbI0O BBIABICHUS Yy aOuTypueHTa o00BEMa 3HAHUH,
HEOOXOIUMBIX JUIst 00yUeHHs B MaruCTpaType.

CTpyKTypa MCHILITAHUSA:
HcnelTanne COCTOMT M3 OTBETOB Ha BOIIPOCKHI ouiera u JOIOJIHUTCIIBHBIC BOIIPOCHI B
paMKax MporpamMMbl BCTYNMUTEIHHOTO UCIIBITAHUS.

OueHka HCHBITAHHUSA:

Onenka 3a cobecenoBaHue BbicTaBisgeTcss 1o 100-6amuibHONM 1mKane. MMHUMAaNIbHBINA
0asu1, HeOOXOUMBIH IS YCHEITHOTO MPOXOXKICHUS COOECeIOBaHUS U AAJBHEUIIETO yJacTHs B
KOHKYpCE €XEeroJHO yCTaHaBIuBaeTcsa npueMHon komuccueit HUAY MUDU.

KpuTepuu onieHKH pe3yIbTaTOB HCIIBITAHMSA
100-95 GamnoB - maHBl WCYEPNBIBAIONIME UM OOOCHOBAHHBIE OTBETHI HA BOIPOCHI,

MOCTABJICHHBIC JK3aMEHAIMOHHON KOMHUCCHEH, aOWTypHEeHT JEeMOHCTPUPYET TiIyOoKue
TEOPETUYCCKHUE 3HAHHS, YMCHHWE CPAaBHHBATh W OICHWBATH DPA3JIMYHBIC HAYIHBIC TOXOIBI,
II0JIB30BAThC COBPEMEHHON HAyYHON TEPMHHOJIOTHEH.

94-90 GamnoB - HaHBI TMOJIHBIE, JOCTATOYHO TIyOOKHME M OOOCHOBAHHBIE OTBETHI Ha
BOIPOCHI, TOCTABJICHHBIE YK3aMEHAIIMOHHONW KOMUCCHEH, a0UTYPHEHT JIEMOHCTPUPYET XOpOIlne
3HaHMSI, YMEHHE MOJIb30BaThCS COBPEMEHHON HayYHON TEPMUHOIOTHEH.

89-85 ©OamioB - pgaHbl OOOCHOBaHHBIE OTBETHI Ha BOIPOCHI, IOCTABIICHHBIE
HK3aMEHAIMOHHOW KOMUCCHEH, a0UTYPHEHT JEMOHCTPUPYET XOPOIIUE 3HAHUS.

84-80 GamnoB - ;maHBl B IIETIOM TPaBHJIBHBIE OTBETHI Ha BOIPOCHI, IMTOCTABJICHHBIC
9K3aMECHAIIMOHHOW KOMUCCHEH, TTPH 3TOM a0UTYPUEHT HEJIOCTATOYHO apTYMEHTHUPYET OTBETHI.

79-0 GayioB — aOUTYPHEHT JIEMOHCTPUPYET HEIMOHUMAHUE OCHOBHOTO COJICPIKAHHS
TEOPETUYECKOT0 MaTepHajia, IMOBEPXHOCTHOCTh WM CJIa0yI0 apryMEHTAIMIO CYXJICHUHA WIIH
JOTTYIIIEHbI 3HAYUTEIHHBIC OITUOKH.



BOITPOCHI JJISI NOATOTOBKH K BCTYIIUTEJABHOMY UCIIBITAHUIO
OBII[AS YACTbH

1. ®u3uka TBEpPAOro TejIa

CrtpoeHre aTOMOB U MEKaTOMHBIC B3aUMOICHCTBUSI.

OCHOBBI JIEKTPOHHON TEOPUU KPHCTAILIIOB.

Knaccugukanus ¢as B criaBax.

MakpocKonn4ecKkoe ONMcaHue siBICHUS TUPDYy3HUH.

Atomuas Teopus auddysuu B metamuiax. Juddysus u $a3oBbie mpeBpaiieHusi B MeTamiax u
CIIaBax.

OCHOBBI JIEKTPOHHON TEOPUH IIIEKTPOIPOBOAHOCTH. MarHUTHBIE CBOWCTBA TBEP/BIX Tell.

dusnyeckas npupoia AuaMarHeTu3Ma u napamardeTi3ma.

TermnoeMKoCTh KPUCTANTMYECKUX TBEPBIX TeJ. TEeImIONnpOBOAHOCTD TBEPBIX TEL.

PeﬂaKcaHI/IOHHble SIBJICHUS B TBEPAbLIX TCIIAX.

2. MeToabl Hcciie10BaHUS CTPYKTYPbI M COCTABA MATEPHUAJIOB

B3auMoneiicTBue pEHTI€HOBCKUX Jydel C BemecTBoM. MHTepdepeHlns peHTreHOBCKHX
Jy4en.

CrpykTypHbIi aHanu3 Kak npeodpazoBanue Oypre. UnTepdepenimonnas GyHkus.

MeTtoasl ~ PEHTIEHOCTPYKTYpHOrO  aHanu3a.  PeHTreHorpaguueckoe  OnpezeicHHe
MaKpOHAIPSKEHUH.

Pentrenorpaduyeckuii aHaau3 ymupeHus JUPppakinOHHBIX JUHUA. OCHOBBI PEHTI€HOBCKOTO
TEKCTYPHOTO aHAJIN3A.

PentrenoBckuii ha3oBblit aHanu3. PenTrenorpaduueckuii aHaau3 TBEPAbIX PACTBOPOB.

[Tpumenenue audpaxiyy IEKTPOHOB U HEUTPOHOB IS aHATIN3a CTPYKTYPhl MaTepHAIIOB.

ABTOMOHHAs MUKpOCKONHUs. TyHHENbHas CKaHUPYIOLIasi MUKPOCKOIIHSI.

PacrpoBas anexTponHas mukpockonus. [IpocBeunBaromas 31eKTpoHHasi MUKPOCKOIIHS.

Oxe-CeKTpOCKONUsI.

Meroa peHTreHOCIEKTPAIBHOTO aHalnu3a. MeTo BTOpUYHON MOHHON MacC-CIIEKTPOMETPHH.

3. OcHOBBI MaTEepPHATOBEICHUSA

Teopust ($azoBoro mpeBpalieHus MNpu KpUcTAUIH3auu MeTauioB. OCHOBBI  (Pa30BBIX
PaBHOBECHM B JIBYXKOMIIOHEHTHBIX CHCTEMAX.

TBepbie pacTBOPHI: TUIIBI U YCIIOBHS 00pa30BaHUS; YHOPSAOUYCHHBIE TBEP/IbIE PACTBOPHI.



OBTeKTHYECKHEe cHCTeMbl. OcoOeHHOCTH (Da30BBIX MpeBpalieHUi B CIUIaBaX B TBEPAOM
COCTOSIHUHU.

CrpykTypa u cBoiicTBa ne(OpMHUpPOBAHHOTO MeTayuia. llepBHuYHAs peKpUCTAIUIM3ALINS:
KMHETHKA, TEKCTYPbI OT)KUIa, 3aPOKJIECHNUE U POCT 3€PEH.

CobuparenbHasi 1 BTOPUYHAS] PEKPUCTATUTH3ALMS.

MapreHcutHble peBpatieHus. belinutHoe npespaienue. CtapeHue.

TepMoauHaMuKa U KHHETUKA BBIICJICHUS U3 TBEPAOrO pacTBOpA.

Otnyck. U3MeHeHne CTpyKTypbl U MEXaHMYECKUX CBOMCTB CTaJIel MIPH OTITYCKE.

4. du3nvecKkoe MaTepUAIOBeIeHIE

OU3NKO-XUMUYECKUI aHAINU3 M BHIOOP JIETUPYIOMIUX JIEMEHTOB. JlMarpaMMbl COCTOSIHUS U
UX CBSI3b C MEXaHMYECKUMU CBOMCTBAMH.

BbicokouucTble BellecTBa W MaTepHajbl, METOJbl INIyOOKOW OUYMCTKH, aHAIU3 ypOBHEH
YHUCTOTBHI.

Bsi3koe u Xpyrkoe pa3pylieHne MaTepuaioB, (aKTOPhl, BIMSIONINE HA XapaKTep pa3pylICHUs
MaTEPUAIIOB.

MukposierupoBaHnue: MOHATHE, MEXaHU3Mbl BIMSHUS MHMKpPOJI00ABOK, M3MEHEHHE CBOMCTB
CILJIaBOB.

CtpykTypa: TOHATHSA, CTPYKTYpPHbIE YpPOBHHM, METOAbl  YNpPABICHUS  CTPYKTYpOH
MOJINKPUCTAIIIIOB.

CrpykTypa u cBoicTBa aMop(dHbIX cruiaBoB. CTpPYKTypHble HM3MEHEHHs B MaTepHajax:
JBUKYILIUE CUIIBI U MEXAHU3MBI.

CIHHEITUAJIBHAA YACTh:
Tpaekropus «KomnborepHasi pa3padoTka MAaTEpHAJIOB)

Krnaccudukanus MeTog0B KOMIBIOTEPHOTO MOJEIMPOBAHUS MO Pa3MEPHOM M BPEMEHHOM
mkanaM. OnuIIMTe XapakTepHbIE pa3MEepHBIE MacHITa0bl OOBEKTOB U SIBICHMI, N3y4aeMBIX
(1)I/ISI/IV—I€CKI/IM MaTCpruaIOBCIACHUCM, B COIIOCTAaBJICHUHN C METOJaMU KOMITBIOTEPHOT'O
MOACIINPOBAHUA, KOTOPHLIE MOT'YT OBITh HCIIOJIL30BaHbI IJI1 UX U3Yy4YCHHA. ITousarue pvaeTHOﬁ
sueiiku. TUIBI TpaHWYHBIX YCIOBUH M uX mpuMeHeHue. CrocoObl OMUCaHUS MOTEHIIMATBLHOM
DHEPrUH MEKATOMHOTO B3aUMOACHCTBUS U 00JIACTh UX TPUMEHUMOCTH.

KBaHnTOBO-MEXaHMUECKHE METONBl W HX KiIaccupukamus 1O pa3sMEepHOM W BPEMEHHOM
mkanaMm. OcoOeHHOCTHM M Tpeesibl MPUMEHUMOCTH KBAaHTOBO-MEXAHUYECKUX METOOB.

OcoOeHHOCTH | TIpeeibl IPUMEHUMOCTH TeOpUH (YHKLIMOHANA TWIOTHOCTU. CIIOCOOBI pelIeHus



ypaBHenus llpenunrepa. [Ipubmmkenne bopua-Onmenrerimepa.

Meroa MoJNeKyJIsipHOM JUHAMUKHA. METOJ KOHEYHBIX pa3HocTed. AnroputMm ODiinepa.
Anroputm Bepne. Anroputm npenukrop-koppekrtopa. (CraTUCTHuUecKas MEXaHUKa B
ATOMUCTUYECKOM W MHKPOCKOIMMYECKOM MOJICIMPOBAHUHU. MoJekynsipHas JIuHAMHUKa MpU
nocrosiHHOM Temnepatype. Ilonstue tepmoctata. Ilpumepbl TepmocTaTtoB. ModekysipHas
JTUHAMUKA TIPU TTOCTOsSTHHOM naBieHud. [lonsitue 6apocrara. [Ipumepst 6apocTaTos.

Craructuueckass MexaHWKa B MojenupoBanuu. (CrTaTucTUYecKass TEPMOJIMHAMHUKA U
craructuyeckas kuHetnka. OcHoBbl Meroga Monte-Kapno. Chywaiinsie uyucna. Mojenb
Mertpomnonuca. Moaens M3unara. Meton kuHermueckoro Monte-Kapino. Meton oObeKTHOTO
Mownre-Kapino.

OnpezeneHrie METOI0OB ME30CKOMMUYECKOT0 YPOBHS. [ pyIIbl METOAOB, ONMCHIBAIOIINE CHCTEMBI
Y TPOTEKAOIME B HUX MPOLIECCH Ha Me30-ypoBHe. O01acTH MPUMEHEHUSI METOJIOB ME30-yPOBHSL.
Mopaenu Ha OCHOBE 3aKOHa COXpaHEHUs »dHepruv. Mogaenu Teronepenayn. Mogaenu

HCIUHEHHOM TCIUIONPOBOAHOCTH. OcCHOBEI METOJa KOHCUYHBIX 3JICMCHTOB.

KoHuenius MHOTOypOBHEBOIO MO1X0/1a. THITBI IOJIX0/10B MHOTOYPOBHEBOTO MOJICIIMPOBAHUS.
[Tpumepsl perieHus 3afad MaTEpUaIOBEICHHUS C HCIIOJIB30BAHHMEM MHOTOYPOBHEBOTO MOJXOJa
MozenupoBaHusa. [loaxoabpl K MOAENMPOBAHUIO PACHpPOCTPAHEHUS KacKaJa B TBEPIAOM TeJe.
®dusndeckue U MaremMatudyeckue mojenu. O030p CYMIECTBYIOMIMX MPOTPAMMHBIX MPOIYKTOB,

PCATN3YIOIUX MOAXOAbI JJI1 MOJACIIUPOBAHUSA BSaHMOHGﬁCTBHﬂ HU3JTY4YCHUS C BCIICCTBOM.

Tpaexkropust «HoBble MaTepHaJIBI M TEXHOJIOIHID)

Knaccudukanus marepuanoB, UCHOIb3yEeMbIX B TEXHUKE IO THILy XUMHUYECKOH CBS3H,
CTpYyKType, Ha3zHaueHHio. CTpyKTypHas cXema CBSI3M HayKa-TEXHOJOTHUSA-IIPOU3BOCTBO.
KoncTpyknmonusle u  (yHKUMOHaTbHBIE MaTepuaybl. ['paavieHTHblE (YHKIMOHAJIbHBIE
marepuaibl. CuHTe3 MaTepuaioB. OOmias cxema nonyueHust Matepuanon. Kinaccudeckas cxema
(BbruiaBka  cnutka + TMO), TeXHOJIOTUS CMEIIEHUS KOMIIOHEHTOB, KOHCTPYMpOBaHUE
Marcepuaiia " HU3JCIUA. OCHOBHBIE D3TaIbI MOJIY4YCHUSA YHCTBIX MECTAJIJIOB. O6OFaHIeHI/Ie,
BCKpBITHE, BOCCTaHOBJIEHHE, paduHupoBanue. OO6paboTka pyasl nepen odorameHueM. MeTosl
U oOopynoBaHue. MuHepaiabl U pPYyAbl, OCHOBHBIE IPOMBIIUIEHHBIE TPYIIbl MHUHEPAJIOB,
KOH/IMIMMM Ha PyAbl U KOHLEHTpaThl. [lomyueHue pyaHBIX KoHIEHTpaTtoB. OboraiieHue
(rpaBUTAaIMOHHOE, OTCcaaka, ¢uortanus). Metonbl u obopymoBanue. [lomyueHue pymaHBIX
KOHIIeHTpaToB. OOoraimeHrne (MarHUTHOE, JJIEKTpocTathdeckoe). Meroasl u 00OpyaoBaHUE.
Bcekpeitue konuentpara. IlupomMeramryprudeckas M THAPOMETAUIYPTHYECKas TEXHOJOTHS.
Buas! nupoMeTanypruueckux mpoueccoB (00KuT, TiaBKa, KOHBEPTUPOBaHKE, padMHUPOBAHUE,

JucTUIAKS ). OOKUT PYJHBIX KOHILIEHTPATOB, OMpPENEICHHE U MPUMEpPhl Pa3IMYHbIX BHIOB



oOxwura. [InaBka, onpeneneHne, OCHOBHbIE BUbI IUIaBKH, IPUMEPBl. BCKpBITHE KOHLIEHTpAaTa.
[TupoMeTanmypruueckuii. ¥ THAPOMETAJUTYprU4YecKui  cmocoO, mnpumepbl.  BckpeiTue
KOHIIEHTpaTa. XJIOPHUPOBaHUE U (TOPUPOBAHUE, (PU3HUKO-XMMHUYECKHE OCHOBBI, MEXaHU3MBI U
crocoOsbl, npumepsl. PazneneHue m ouyncTka npu xJopupoBaHUU. OCOOEHHOCTH TEXHOJIOTUU
¢dTopupoBanus. BcekpbiTe  koHueHrpara. Cynbdatauusa. Ilupomerammypruueckuit  u
THIPOMETAIUTYprudeckuii  BapuanThl. [Ipumepsl. BeimenaunBanue cynab(paTHOTO — CIeEKa.
ITpousBoacTtBo uyryHa. (Cxema JIOMEHHOM II€4H, OCHOBHBIE JJIEMEHTHl KOHCTPYKILIHH.
OrneynopHnsle MaTepuansl. Kinaccudukanus, cBolcTBa, cOCTaBbl, IpUMEHEHHE. Pyabl, Qutockl,
TOIUINBO, IPHUMEHsSEMbIE IIPU BBbIILUIAaBKE 4YyryHa. JloMeHHBIM npouecc. l'opeHue Torumsa.
OcHOBHBIE XapaKTEPUCTUKH IIPOLIECca, COOTBETCTBYIOLINE peakluu. BoccraHoBieHne xene3a -
IIPSIMOE M KOCBEHHOE, COOTBETCTBYIOLIME PEAKLMHM, UX COOTHOLICHHE. J[OMEHHBIN Ipolecc.
HayrnepoxxuBanue kene3a, oOpa3oBaHue uyryHa. IlojesHble M BpenHble HIpPUMECH.
[IInakooOpa3oBaHue, COCTaB U OCHOBHbIE XapaKTEPUCTUKHU 1IUIAKa, POJb B JOMEHHOM IIpOLECCE.
[TpoxykTel moMeHHOTO Tmpouecca. Buapl uyryna. IloOo4HbIE TNPOAYKTHL, MpPUMEHEHHUE.
[IpousBoactBo  cranu.  KucnoponHo-koHBepTepHbI — mpouecc.  Packucienuwe — cranu.
Knaccugukanus craneil 1mo cTeneHd pacKuciIeHHMs. MapTeHOBCKHI Ipoliecc NpOU3BOICTBA
CTaJIi. DJIEKTPOAYroBas BbIIIABKA CTAJIU. BhIIIaBKa cTainy B MHIYKIMOHHBIX Nedax. Koosas,
cudoHHass W HempepbiBHAs pasznuBka ctanu. CrocoObl MOMy4yeHHUs CTadld 0CO00 BBICOKOIO
kauecTBa. [lomyuyeHue cranu ¢ KCMOJIB30BAHUEM IPSMOTO BOCCTAHOBJIEHHS *kene3a. OCHOBBI
IPOM3BOJICTBA I[BETHBIX MeTayuioB. IIpousBoacTBo menu. IlnaBka Ha mteitH. Padunuposanue.
ITponsBoncTBo Hukens. IlmaBka Ha mTeiiH. KonBeprupoBanme mrteiiHa. IIpomsBoactso
amomunus. [lonydyeHue rimHo3ema. OneKTponu3, paduHupoBaHue. [IponM3BOACTBO MarHus.
XnopupoBanue.  Padunuponanue. IIpousBoacTtBo  Turtana.  IlmaBka  Ha  nuiak.
Marnuerepmuueckiii cnoco® TOJIy4YeHUs THUTAHOBOH TryOku. MeToasl paduHUPOBAHUS.
Ob6paboTtka MertaiioB naBieHueM. [Ipokatka MetamuioB. OCHOBHBIE BUJABI TNPOKATKH U
OpoAyKIMH mpokaTta. [Iponm3BOACTBO CBapHBIX M OeciIOBHBIX TpyO. TexHoiorus Ky3HEYHO-
IIPECCOBOro npou3BojacTBa. KoBKa, MITaMIOBKA, MPECCOBAHUE — OCHOBHBIE XapaKTEPUCTHKH,
BUBI onepanuii, obopynoBanue. IlopomikoBas TexHomorus. CyIIHOCTh METOJIa, OCHOBHBIE
TEXHOJIOTMYECKUE Oonepaluu, npumMeHernue. [Ipon3BoacTBO METAIIMYECKUX TOPOLIKOB. MeTObl
MOJyueHus, KiacCuPUKanusi MOpOoIKOB. MexaHuueckas (parMeHTanus KOMIIAKTHBIX
matepuaioB. [lucneprupoBanue pacmiaBoB. I[lomyueHue ObICTpO3aKaJe€HHBIX MMOPOILIKOB.
OCHOBHBIE UX THPEUMYIIECTBA, NMPUMEHEHUE, OCOOCHHOCTH CTPYKTYPHO-()a30BOTO COCTOSTHHSL.
CBoiicTBa METAUIMYECKUX  TOPOIIKOB:  (PU3MUYECKHE, XUMHUECKHE, TEXHOJIOTUYECKHE.
@dopmMoBaHME MOPOILIKOB: MOJrOTOBKA MOPOIIKOB K (POPMOBAHUIO (OTKUT, TEPMOIUIACTHYECKAs

0o0paboTka, kiaccudukamus, npurorosieHne cmeceit). IIpeccoBanmne B mpecc-popme. Cxema



MeTona, 00OpyJdoBaHME, NpHUMEHEHHE cMa3okK. M3ocratmueckoe mnpeccoBaHue. (OCHOBHbBIE
0COOEHHOCTH MeTona, O0OpyAoBaHHe, HpuMeHeHHue. [IpokaTka NOpOIIKa, MYHIIITYYHOE
npeccoBaHue. JluHamMuueckoe (MMIYJIbCHOE) IPECCOBAHUE — OIPENEICHHE, OCHOBHBIE BUJIBI.
Crniekanue: OCHOBHbIE pa3HOBUAHOCTH. CTaauu CIEKaHUS, IBUXKYIIAs CHJIA, MEXaHHU3MBL
BnusiHue TeXHOIOTMYECKUX IMapaMeTpoB Ha IMPOLECC CHEKaHUs U CBOWCTBA KOMIIAKTA.
VYapTpaaucnepcHbie (HaHO) MOPOIIKOBbIE MaTepuaibl. OnpeieseHue, CBOMCTBA HAHO MOPOIIKOB
MeTaJIOB, OKCcUI0B. OCHOBHBIC HAMPaBICHHUS MOIUPUIIMPOBAHUS METALIOB. Moaudukanus
MOBEPXHOCTU MaTepHaoB. TEXHOJOIHMM HAHECEHHUsS MOKPBITHM U IUICHOK. TexHoJoruu
U3MEHEHHUs MPUIIOBEPXHOCTHOTO CJI0s Marepuana. TepMHueckoe M XHUMHKO-TEPMHUYECKOE
MOAUGPULIMPOBAHUE. DIEKTPOJIUTHUYECKOE HACHIIIEHHUE MOBEPXHOCTHBIX CJIOE€B. XUMHUYECKOE U
AIIEKTPOXUMHUYECKOe ocaxkaeHne. llmactuueckoe aepopMupoBaHHE IMOBEPXHOCTHBIX CIIOEB.
Huddysuonnoe HaceimeHue. PaauaniMOHHO-TTYYKOBBIE TEXHOJOTUH  MOIUUIIMPOBAHUS

MaTCpHUaJIOB. O6mee npeaACTaBJICHHUC 00 MOHHO-IIIa3MEHHBIX Bugax O6pa6OTKI/I ITOBCPXHOCTHU.
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