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PA3JIEJI 1. OBIIUE TTOJIO’KEHUA

1. Ha BcTynuTenbHOE MCHBITAHUE MOCTYIAIOIINE JOIYCKAOTCS MPU HAITUYUAN
JOKYMEHTA, YAOCTOBEPSIOLIEr0 JIMYHOCTh U TPAXKAAHCTBO (ITAcopTa), U PACHUCKU O
1o/1aye JOKYMEHTOB.

2. @opma TOpOBENEHHS  BCTYNUTEIBHOTO  HCIBITAHUSA: TUCHhMEHHBII
KOMIUIEKCHBIA ~MEXAMCUUITMHAPHBIM 2K3aME@H U YCTHOE cobOeceqoBaHHE IO
BonpocaM M pedepary. KOMIUIEKCHBIH MEXIUCUUIUIMHAPHBIA SK3aMEH BKJIIOYAET
CJIETyIOLIME ITAIbI:

- OUEHKA ypOBHS IIOATOTOBJICHHOCTH, COOTBETCTBYIOIIETO HAy4HOH
CIELUAIbHOCTH;

- OLIEHKa CTENeHH NpOopabOTAHHOCTH TEMbl HayYHO-HCCIIEI0BATEIbCKON
paboThl, IUIAHUPYEMOM K pealii3alliid B paMKax MporpaMMbl 0Oy4eHHs 110 Hay4HOM
cnenuanbHOCTH (pedepar).

3. Ilo pe3ynapraTaM BCTYNHMTENBHOTO MCIBITaHWA IocTynaromemy mno 100-
OQJIIBHOM CHCTEME BBICTABJISIETCS OLIEHKA OT HyJs 10 cTa OayuioB. MHUHMMAalbHO
HeoOxoauMoe KoiarmdecTBo 0amioB o 100-6amnsHOM cucTteme coctasiisieT 40 6ayUIoB,
HUKE KOTOPBIX BCTYNUTEIBHOE UCIIBITAHUE CUUTAETCS HECIaHHbIM. MITOoroBas orneHka
BCTYNIUTEIBHOTO HCHBITAHUSA ONpPENENseTCS IyTEM CYMMHUPOBAHHS KOJIMYECTBA
OaJIJIOB, MOJYYEHHBIX MO KaXIOW YacTH KOMIUIEKCHOTO MEXAUCIUIUIMHAPHOTO
’K3aMeHa. MakcHUMallbHO€ KOJMYECTBO OaIOB MO KaXJ0M dYacTH 53K3aMeHa
npecTaBieHo B Tadauie 1.

Tabmuma 1
MaxkcumasbHoe Kou-Bo
Ne n/mt HaumenoBanme
KO0JI-BO 0AJ1J1I0B BOIIPOCOB
1 OTBeTHI Ha KOHTPOJIBHBIC 60 3
BOIPOCHI (MMCBMEHHO)
2 Co0ecenoBanue o BOIpocam 20 i
pazzena 2 (yCTHO)
3 CobecenoBanue 1o pedepary 20 i
Hroro: 100

4. DK3aMEHalUMOHHBIM OWUJIET COAEpPXKUT 3 KOHTPOJIBHBIX BOMpOCa IO
JTYCHIUIUIMHAM, YKa3aHHBIM B MPOTpaMMe BCTYNMUTEIHHOTO UCTBITAHUS B pasjeie 2.
CobecenoBanue MPOBOAMUTCS 1O BOIIPOCaM pasjienia 2 U MpeACcTaBIeHHOro pedepara.

OTBeT Ha KaXJblil HA BOPOC KOMILIEKCHOT'O MEXIUCHUILUIMHAPHOTO SK3aMEHa
OIICHUBAETCS B COOTBETCTBUU CO IIKAJIOW OlleHWBaHusA (Tabiuia 2). MakcuMansHas
OIICHKa 3a OTBET Ha Bompoc cocrtaBmser 20 OamwioB. Bpems BbIOIHEHUS
MACbMEHHOTO 3a1aHusl COCTaBIISIET — 45 MUHYT.

Tabmnuma 2

bajuibl Kpurepuii BbICTaBJICHUS] OLCHKU

16-20 | lemoHcTpanusi OTJIMYHBIX 3HAHMK 10 3aJaHHOMY BOIIPOCY. YMEHHE
WUTIOCTPUPOBATh TEOPETHUYECKHUE TIOJIOKEHHUSI O3CKU3aMu, Trpadukamu,
dbopmynamu. [lupokuii Kpyro3op mo o0Cy)aaeMbIM BOIIPOCAM.




12-15 | JlemoHcTparusi TBEpABIX 3HAHWW TIO0 3aJaHHOMY Bompocy. Hamuuwme
MEJIKMX HETOUYHOCTEW B OTBETE U B WIUTIOCTPATUBHOM MaTepHale.

8-11 | Hemmoxoe 3HaHKE BOIIPOCA, HO C 3aMETHBIMH OIMHMOKAMHU.

5-7 | Cnaboe 3HaHME W TOHUMAHHWE PACCMAaTPUBAEMOIO BOIPOCA, CO
3HAYUTEIBHBIMH OITHOKAMH

0-4 He3nanue u HenmoHUMaHNe pacCMaTpuBaCMOI'0 BOIIPOCaA.

5. BcerynutenbHble HCHBITAHUS TPOBOIATCA B OYHOM ¢opmare U ¢
NPUMEHEHUEM JMCTAHIIMOHHBIX TEXHOJIOTMI MO PAaCIHCAHUIO MPUEMHON KOMHUCCUU
YHUBEPCUTETA, Pa3MEILICHHOMY Ha O(PUIIMAIIBHOM CaliTe YHUBEPCUTETA.

DK3aMeHAllMOHHAs ayauTopus oOO0bsBIsSeTcs 3a | JeHb 40 Hayana
BCTYIIUTEIBHOTO HCMBITAHUSA B OYHOM (pOpMaTe.

6. BcTynurenbHble UCIIBITAHUS C MPUMEHEHHEM JUCTAHIIMOHHBIX TEXHOJIOTHMA
IIPOBOJATCA Ha BBLICJIEHHOM oOpa3zoBarenbHOM mnopTane Mockosckoro Ilomurexa
(https://online.mospolytech.ru) (manee — LMS), Ha koTOpoM pa3MmeliieH OHJIAH-KypC
«BUA2023 <Kox wu HaumenoBanue OOII>» i mnpuema BCTYNHTEIBHOTO
WCIIBITAHHUS (Hampumep, «BNA2023 _2.6.17. MatepuanoBeieHue» ).
B3aumopaeiicteue MEXIY YYaCTHUKaMHU BCTYITUTEIIbHBIX UCIIBITAaHUI
(mpeacenareneM, 4Wi€HAMH KOMHMCCHUA W aOUTypHUEHTaMH) OCYIIECTBISIETCA C
NPUMEHEHUEM IUCTAHLMOHHBIX TEXHOJOTUH U BUICOKOH(EPEHIICBSI3U B CHCTEME
Zoom, Webinar u np. CcbUika Ha BUJCOKOH(EPEHINIO pa3MelaeTcsl Ha OHJIalH-
Kypce Ha noptane LMS. KoHkpeTHbIH BUA HCTIONB3yeMOTO TPOTrPaMMHOTO TIPOAYKTa
OyJlleT yka3aH NPpUEMHOU KOMUCCUEH.

7. Owmnnaiin-kypc «BHUA2023 <Kox wu  HaumenoBanme OOII>y,
MpEeIHA3HAYCHHBIA 171 mnpoBeneHuss BUA, coaepxuT pasnensl i 3arpy3Ku
IMCbMEHHBIX OTBETOB W pedepara, [IporpamMmMy BCTYNHUTENbHBIX HMCHBITAHUN I10
HAay4YHOM CcHeluanbHOCTH, TpaBuia mnpoBeaeHuss BUA, B T.4u. OmaHk coryacus
abUTypHEeHTa O IPOBEJACHUH BUICOPUKCAIUN XO0J1a UCTIBITAHUI.

8. Peructparnus na noprane BUA u noctyn k onnaiin-kypey «BUA2023 <Kon
u Haumenosanue OOII>» ocyuiecTBisieTcs U3 JMYHOTO KaOMHETa aOUTypHUEHTAa,
c()OPMUPOBAHHOTO MPHU MOJAa4Ye JOKYMEHTOB B MPUEMHYI0 KOMHUCCHIO MOCKOBCKOIO
[Tomurexa.

9. Ccpimka s mojkiaoueHus K BupeokoHpepenuuu BUA nmoctymnHa
abutypuenty B omnaitH-kypce «BMA2023 <Konx m Hammenoanue OOII>» mocre
peructpaunu Ha nopraie BUA.

10. Ilepen Hauyanom BCTYNMUTEIBLHOTO MCTIBITAHUS, MOCTYHAIOIIUM COOOIIAETCS
BpEMs U MECTO MOJyYeHUsI UHPOPMALIUU O MOJYUYEHHBIX pe3yibTaTax.

11. Ha BCTynUTENBHBIX UCIBITAHUIX Pa3pelIacTCs MOJIb30BATHCA: CIIPABOYHOM
JUTEPATYPOU, MPEICTABIAEMON KOMHUCCHUEH. 3alpenieHO MOJIb30BaThCs CPEICTBAMHU
CBSI3H.

12. lloctynaroumii, HapylIalOmKUi MpaBujia MOBEACHUS HAa BCTYHMHUTEIHLHOM
UCIIBITAHUM, MOXXET OBITh CHST CO BCTYNUTEIBHBIX HCHBITAaHUN. DaMumus, UM,
OTYECTBO CHSTOIO C MCMBITAHWUI MOCTYNAOLIErO U MPUYMHA €0 CHATHUS 3aHOCATCS B
IIPOTOKOJI MPOBEAEHUS BCTYIIUTEIBHOTO HCIIBITAHUS.



13. Ilpu npoBeneHUH BCTYNMHUTEIBHOIO MCHBITAHUSA YTOYHSIOIIME BOIMPOCHI
NOCTYMAIIUX 10 COAEPKAHUIO HK3aMEHALMOHHBIX BONPOCOB NPHHUMAIOTCS
npeacenareiaeM 3K3aMEHAIlMOHHOW KOMHCCHH, B TOM YHCJIE MO TeleQoHy U
paccMaTpHUBAIOTCS TOJBKO B Ciydae OOHApY)KEHUS OMNEYaTKH WIH JpYrou
HETOYHOCTH KakKoro-immbo 3aJaHusl BCTYNHUTENIbHOro ucnbiTanus. Ilpenceparens
HK3aMEHALIMOHHONW KOMHCCHUU 00513aH OTMETUTH 3TOT (akT B MPOTOKOJIE MPOBEACHUS
BCTYIIUTEIBHOTO UCIIBITAHHUS. DK3aMEHALIMOHHON KOMUCCHEN OoyayT
MIPOAHAM3UPOBAHBI BCE 3aMEUYaHUsl, NMPU MPU3HAHUU BOIPOCA HEKOPPEKTHHIM OH
3aCUMTHIBAETCS MOCTYIAIOIIEMY, KaK BBIMOJHEHHBIN MPABUIBHO.

14. [lucbMeHHbBIE OTBETHI Ha BOMPOCHI 0hopMiLsitoTcs Ha Onanke popmaTta A4 ¢
yKa3aHUEM HACHTU(PUKAIUOHHBIX AaHHBIX abutypuenta (Pamunus M.O., HOMEp
Ousiera, HoMep Borpoca). biaHk 3amoyiHgeTCs BpY4YHYIO, pa300pUMBBIM MOYEPKOM,
PYYKOM YEPHOro IBETA. DCKHU3bI, CXEMBI BBIIOJHAIOTCS BPYUYHYIO, JOIYyCKAECTCS
NPUMEHEHUE YEePTEKHBIX HHCTpyMEHTOB. Kaxknas cTpaHuma, cojepkaiias OTBET,
HYMEPYETCS U BUSUPYETCS aOUTYPUEHTOM.

[lo wucreyeHMM BpEMEHHM, OTBEICHHOIO Ha BBIIOJIHEHHE MUCHhMEHHOTO
IK3aMeHa, MOCTYNAIOIINN 3arpykaeT cBod oTBeT B (popme ckaH-mpokymenta (.pdf)
win potorpadum (.jpg) B ownaitH-kypce «BUA2023 <Kon n Haumenosanue OOIT>»
CTPOTO JI0 BPEMEHHU, YKA3aHHOTO 3K3aMEHAIIMOHHON KOMUCCHEM.

BpeMmst BBINOTHEHUSI MUCbMEHHBIX OTBETOB 110 OMJIETY COCTaBIsET — 45 MUHYT,
Bpemsi i pororpagupoBaHusl (CKaHUPOBAaHHS) OTBETOB IO OWJIETY M 3arpy3ku
uHpopMaiuu B cucreMy LMS yHuBepcuTeTa B COOTBETCTBYHOIIEM paszzaene - 20
MuHyT. [locne ykazaHHOro BpeMeHH 3arpy3ka OTBETOB OyJeT 3a0JJOKUPOBaHa.

15. Tlo okoH4yanuu oTBeAeHHOTO BpeMeHH [locTymnaromum cooO1aeTcst BpeMs
HNOBTOPHOI'O TOJKIIOYEHHUS K BHUJICOKOH(PEPEHLMHU IJIs ydacThs BO BTOPOM ITarie
BCTYNUTEIbHBIX UCIBITAHUN - COOECEIOBaHUU 10 Pe3yJibTaTaM IMMCbMEHHOTO OTBETA
npoduabHOM yacTu OuieTa u codeceoBanue o pedepary.

16. Tlepen mpoxoxaeHueM cobecegoBaHuu Ha mopraie LMS B onmaitH-Kypc
«BNA2023<Kon n HaumenoBanue OOII>» B COOTBETCTBYIONMINN pa3ien IOJDKEH
OBITH 3arpy’keH pedepaT ¢ BU30M MOCTYIAOIIETO B CPOK HE MO3AHEE, YeM 3a 1 CyTKu
710 Hayaja BCTYNUTENbHBIX UCTIBITAHUN.

17. Tlo OKOHYaHMM  BCTYNHUTEIBHOTO  MCHBITAHMS  MOCTYHAOIIUN
uH(popMHUpyeTCs KOMHCCHEH O HaOpaHHBIX OamiaXx ¢ Y4YeTOM HHAMBUAYaJbHBIX
JOCTUKEHUM.

18. Vyer uHIMBUAYaIbHBIX JOCTHKEHHWA OCYIIECTBISIETCS IOCPEACTBOM
HAuMCICHUs OalyioB 3a MHIMBUIYyaJbHBIE JOCTHKEHUs, HO He Oosee 100 OGamios
32 COBOKYITHOCTh NPEJCTaBJICHHbIX WHIMBHIYalIbHBIX JOCTHKEHUN. YKa3aHHbIC
Oasib HAYMCIIAIOTCS MOCTYTIAOLIEMY, IIPEACTABUBLIEMY JIOKYMEHTBHI,
NOATBEPKIAIOIIME  IOJYYEHUE PE3YNbTATOB  HMHAMBUAYAJbHBIX  JTOCTHXKCHHMIA,
U BKJIIOYAIOTCSl B CYMMY KOHKYPCHBIX OQJIJIOB. YUeT MHAUBUAYAIbHBIX JTIOCTHKEHHM
OCYUIECTBJISIETCS TPEIMETHOM KOMHUCCHEW B XOJ€ MPOBEACHUS KOMILJIEKCHOIO
sk3ameHa. [locTymaroomuii NPUHOCUT KONMU MAaTEepUaNOB, MOATBEPKIAIOIINE
WHUBUyJIbHbIE TOCTUKEHUS, HA KOMIUJIEKCHBIN 3K3aMEH.

19. Ilpu npueme Ha oOydeHHE MO IpOrpaMmaM aCIUPAHTYpPbl YHUBEPCUTET
YUHUTBIBAET CIAEAYIOIINE UHIMBU Iy aIbHbIE JOCTHIKEHHUS:



e MyONWKAIlMU B W3JIaHUSX, UHJICKCUPYEMBIX B MEXKIyHApOIHBIX 0a3ax HAyYHOTO
rutupoBanus Web of Science u Scopus - 10 6amioB 3a KaXayro myOJIUKaIHIO;

e MyOJMKAIMUM B U3JAHUAX, BXOJSAUIUX B IMEPEUYEHb PEIEH3UPYEMbIX HayYHBIX
u3llaHuid, pekoMmeHaoBaHHbIX BAK s mnyOnMkanmuu OCHOBHBIX Hay4YHBIX
pesyapTaToB  aumcceprauuii  («mepeuenb BAK»), a Takke aBTOpckue
CBUJIETEIHCTBA HA U300PETEHUS, MAaTEHTHI — 5 0aJUIOB 3a KaXIYIO MyOJIUKAIUIO,
aBTOPCKOE CBUJIETENILCTBO WJIM MATEHT;

® CTaTbH, TEKCTHI, TE3UCHI JOKJIAIOB, OMMyOJIUKOBAHHBIE B TPYJaX MEXyHApOIHBIX
WM BCEPOCCHUICKHX CHMIIO3MYMOB, KOH(MepeHIni, ceMuHapoB - 4 Oamra 3a
KOKIYI0 ITyOJMKALHIO.

® JUIUIOMBI TOOEIUTENEeN  MEXIYHapOJHBIX W  BCEPOCCHMCKUX  HAy4YHBIX
KOHKYPCOB, CTYJE€HUECKHX OJUMIIMAJ, W TBOPYECKUX (PecThBayiei, TemaTuka
KOTOPBIX COOTBETCTBYET HaAIPaBJICHHOCTH MOJITOTOBKHU (HayuHOI
CHEIUATBHOCTH) B aClIUpaHType - 3 6aia 3a KaXKIbIi JUIIOM.

e [pouure nmyOnuKanuu - 2 0anmia 3a KaxIayro myOIuKaluuio.

® JUIUIOMBI MOOENUTENeH PETHOHATBHBIX KOHKYPCOB, CTYJACHUECKHX OJIMMITMA[ U
TBOpPYECKUX (PecTUBaAJCH, TEMATUKa KOTOPBIX COOTBETCTBYET HAIPaBIECHHOCTH
MOJATOTOBKM (HAy4YHOW CHEIMAJbHOCTH) B acnupaHType - 2 Oamia 3a KaxKIblid
JTUTIIIOM.

® HaJUYME YJOCTOBEPEHHUS O Claue KaHAMJIATCKUX SK3aMEHOB (IJIf JUIl, CAABIINX
KaHJIUJIATCKHE JK3aMEHbI 3a pyOEKOM); CIpaBKH O HAJUYUM 3aKOHHOW CHIIBI
MPEABIABICHHOTO JOKYMEHTa O cllaue KaHIUAATCKUX 5K3aMEHOB, BBIIAHHOU
MunucrepcTBoM 00pa3oBaHusa U Hayku Poccuiickoii @eaepanun) — 2 6amia;

® JIUIJIOM MarvucTpa Wiu CrenraiucTa ¢ otauyueM — 10 0anos;

® pEKOMEHJATENbHOE MUCHMO OT MOTEHIIMAIBHOTO HAy4YHOTro pykoBoautess — 30
OaIIoB.

20. B cnyuae paBeHCTBa TpaB (KOHKYPCHBIM Oaini, Oaibl MpeaMeToB
BCTYNUTEIBHBIX HCIBITAHUN B COOTBETCTBHUU C NPHOPUTETAMU, WHIANBUIYAJTbHBIX
JOCTIDKEHUI) Ha TMOCTYIUIGHHE JBYX W 0OoJiee MOCTYMaroluX, MPETeHIYIOMUX Ha
OJTHO MECTO, MEpEeueHb 3a4YMCISEMBIX JHIl ONpeAesieTcs MPUEeMHON KOMHCCHEN
VYHuBepcuTeTa Ha OCHOBAHUH PACCMOTPEHHUS JIMYHBIX JI€J]T TOCTYAIOIINX.

21. Iloctynarouuid, CHAOIINAN BCTYNHUTENbHBIC WCHOBITAHWS IUCTAHIIMOHHO,
TAaK)K€ MOXET OBITh JIOCPOYHO YJaleH M3 BEOMHAPHOM KOMHATHI B CiIy4yae €cCiH
OOHApPYKHUTCS, YTO OH HAXOJUTCS B MOMEIICHWH HE OJUH U €My MOMOTAI0T TPEThU
JUA.

22. IlocTymaromumii, KOTOPHIH MIAHUPYET CAaBaTh BCTYNMUTEIBHBIC UCITBITAHHUS
JTMCTAHIIMOHHO, JOJDKeH ObiTh obecneuen I[IK ¢ Buaeokamepoit Xxopoiiero
pasperieHusi, MUKpO(OHOM, U yCTOWIMBBIM UHTEPHET COCTUHEHUEM, TIPU ITOM €CIIH
B TIPOIIeCCE€ MPOBEICHUS WCIBITAHUN y MOCTYMHAIOMIEro MpOMajacT KapTHHKA WA
CUTHAJ MHTEPHET COeIMHEHUSI U OHO OyAeT pa3opBaHO, UMeeTcsl He Oosee 5 MUHYT
Ha TIOBTOPHOE TMOJAKIIOUEHHE, O00Jieeé 3TOr0 BpPEMEHU HCHbITAHHE CUYUTAETCA
3aBEpIICHHBIM, MMOCTYMAIOIIEMY CTaBUTCS OLlEHKa MO (akTy MpoIIeaie oecensbl 10
BPEMEHU OTKITIOUYEHUSI.



PA3JIEJI 2. COAEP)KAHUE BCTYIIMTEJIBHOI'O UCIIBITAHUSA

[IporpamMmma BCTYNUTETHHBIX UCTIBITAHUNA IO HAYYHOH CIIEMATILHOCTH «2.6.17.
MarepuanoBe/ieHHe» MNPEAyCMATPUBAET KOMIUIEKCHYIO OIEHKY 3HAHUN U YPOBHS
MOJATOTOBJIEHHOCTH MOCTYIAOIIEr0 U BKIIOYAET CIECTYIONIUE YACTH:

e OueHka YpOBHsI MOJATOTOBJEHHOCTH 10 HAYYHOH cHelHaJbHOCTH «2.6.17.

MarepuajioBeaeHue.

BerynurensHoe UMCHBITAHME 1O HAYYHOM CHEIMAIBHOCTU  OINpPEACIseT,
HACKOJIbKO CBOOOJHO W IIyOOKO JIMIIA, MOCTYHAloOlUe B ACHHUPAHTYPY, BIAJCIOT
TEOPETUYECKUMH W TMPAKTHUYECKUMHU 3HAHUSMU MO0 NPOGUIBHBIM AUCIUILUIMHAM,
KOTOpble B OyAyllleM MOTyT CTaTb OCHOBOW UX Hay4YHOW-HCCIEI0BATEIbCKOM
JEATEIIbHOCTH.

e OuneHka creneHu NPOPAOOTAHHOCTH TeMbl HAYYHO-HCCJIEA0BATEIbCKOI

padoThl, MIIAHMPYEMOH K peajn3allMd B PaMKax NPOrpamMMbl 00y4eHUs!

10 HAY4YHOH crienuaabHOCTH (pedepar)

B pedepare wu3nmararoTcsi OCHOBHBIC TIOJIOKEHUS  Pa3BUTHUA  HAYUYHBIX
UCCJIENOBAHUM MO OJAHOW M3 TEM  HAy4YHOM  CHEUUaNbHOCTH  «2.6.17.
MarepuanoBeieHre», B TOM UYHCIE 10 TEME, IUIAHUPYEMOW K BBITOIHEHUIO
JACCEPTALIUH.

[IporpaMMa BCTYNMTENBHOTO 3K3aMEHAa B ACIUPAHTYpY IO TPYIIE Hay4yHbIX
cnenuanbHocTel «2.6.4. O0paboTKa METAIJIOB JTaBICHUEM) pa3padoTaHa Ha OCHOBAaHUH
3HaHWI, TOJYYEHHbIX N0 HampaBieHuto oOyudenus 150000 «Meramtyprus,
MalIMHOCTPOCHUE W MaTepraiooOpadOoTKa» W TMacrnopTa HAyYHOW CHEHaIbHOCTH.
MarepranoBeneHue Kak BETBb 3HAHMW O TMpUPOAE. B3auMOCBI3M XHMHYECKOTO
CTPOCHHUSI BEIECTB, CTPYKTYpPhl M COBOKYIIHOCTM CBOMCTB. BHemnue ¢daktopsl,
ONpENENSIIOIINE  M3MEHEHWE  CTPYKTypbl — MaTepuasioB.  OCHOBHBIE  METO/IbI
UCCIICZIOBAHUSL.

2.1. Pexomenayemble pa3jaesbl H TeMbI IPOrPaAaMMbl BCTYNIUTEJIbHBIX
NCNBLITAHUN

Tema 1. MeTasuin4yeckne MaTepuaJibl B MAIIMHOCTPOCHUH

1. Kpucraninieckoe cTpoeHue

Crpoenue aromoB. Mogens bopa. Cuibl, JAelCTByIOIIME Ha  aTOM.
Kpucramnnueckass pemerka W €€ XapaKTepUCTUKH. JJEMEHTapHas s4eiKa,
KPUCTAJUIMYECKUE CUCTEMBI U petieTkn bpase. OnncaHne KprucTauIMueCKUX PEIIETOK C
MOMOIIb MHJEKCOB Yy3JlI0B MW HampasieHud. HWMHaekcel Mwmiepa. OneKTpoHHas
CTPYKTypa W MNEPUOAMYECKAs CHUCTEMa 3JIEMEHTOB. KpHCTauiMuecKkoe COCTOSHUE.
OCHOBHBIE THUIIBI CBSI3M B KPUCTa/UIaX: HOHHAA CBSI3b, KOBAJIEHTHAasl CBS3b,
METaJUIMYeCKasi CBSI3b . THUIHUYHBIE ATOMHO — KPUCTAUTMYECKHAE CTPYKTYpPbl METAIIIOB,
nycrotel B [TIK, TIIY u OIK pemerkax. KoadduimeHT KOMIIAKTHOCTH,
KOOPJIMHAIIMOHHOE YUCIIO0. AHU30TPOIHS CBOMCTB KPUCTAJIIOB.



2. PeanibHOE CTpPOEHUE METALNINYECKHX KPUCTAJLIIOB

Onpenenenue CTPYKTYpBbI pEaIbHOTO KpHUCTaJLIA. Merpuueckas
(mpocTpaHCTBeHHas1) KiaccuduKkalus BHYTpeHHero crpoenus. IIlpencraBienue o
MHUKpPO-, ME€30- U MAaKpPOCKOIHUYECKOM MaciTabe CTpyKTypbl. OmnpeneneHue
HYJIbBMEPHBIX, JMHEHHBIX, IUIAHAPHBIX OOBEMHBIX JE(EKTOB KPUCTAIIMYECKOIO
ctpoeHusi TBepAbIXx Tenl. Hymbmeprbie nedektsl. Todeunble medeKThl: BaKaHCHUH,
MEXKY3€JIbHBIE aTOMBbI, aTOMbI BHEAPECHUS, aTOMbI 3aMEIICHHs. MUTrpaly TOYECYHBIX
nedextoB. Mcrounuku Bakancui (Mexanusmbl @penkenst u LllorTku). 3aBUCUMOCTD
KOHLIEHTPALlMA BAKaHCUM OT TeMIeparypbl. buBakaHCcuu W ApyrHe KOMIUIEKCHBIC
nedextsl. JIuneitnsie aedextol. OCHOBHBIE THIBI AUcIoKauid. KpaeBble nuciokaiuu,
UX CKOJIbKEHUE M TEpEIoii3aHue. BHWHTOBbIE NHCIOKAIMM, WX CKOJIbKEHUE.
Cwmemannbie qucnokanuu. Bektop broprepca. OpuenTanys AUCIoKanuil pa3HbIX THUIIOB
II0 OTHOILIEHMIO K BeKTOpY broprepca. Onpenenenue IIOTHOCTH TUCIOKAU. DHEPIrHsl
HEMIOABMKHOM  aucnokaiuu. JluneitHoe HaTsbkeHue. Cuiibl, JCUCTBYIOIIME HA
JMCIIOKAIMIO. YTPYyroe B3auMOAECHCTBUE JUCIOKalMW. Jlucinokanuu TIONHBIE W
yactuuHele. /luccouuanus u oobeaunenue auciokamuii. Kpurepuit ®@panka. [1notHas
ynakoBka aromoB B kpuctauiax ¢ pemétkamu ['IIK w I'TIY. Tunnuseie nedexts
ynakoBok B I'LIK, TTIY u OLK pemeérkax. [loHiTHE O YAaCTHYHBIX IUCIOKAIUSAX
[lToxmu, ®panka u Jlormepa—Korrpemna. CrangaptHeii  Terpadap TommcoHa.
B3anmMopelicTBUE TUCIIOKAIM ¢ MPUMECHBIMU aTOMaMy M BakaHcusMu. lloHsatue 00
armocdepax Korrpemna, Cayka u Cy3yku. O0pa3zoBaHue U pa3MHOKEHUE THUCTOKAIUH.
Cerku nucnokanuid. ITnotHocts auciokanmii. Mcrounnk @Ppanka-Puma. OCHOBHBIC
MEXaHW3Mbl YIPOYHEHUs MaTepuanoB. CTaauK YIMPOYHEHUS MOJUKPUCTAIUIOB. THIIbI
JUCIIOKALIMOHHBIX CTPYKTYp Ha PAa3IMYHBIX CTaJAMSIX yNpOYHEHHUA. ['paHulbl 3epHA U
ynpounenue. OparmenTamms 3eper/ [lnanapubsie nedextsl. [[ucnokaryionHas Moaesb
MajoyrmioBbix rpanul. [lomuronmsanusa. bosblieyrimoBele  rpaHunbl.  Mopenb
nopropsomuxca yrioB. Jledekrsl ymakoBku. J[BoitHuku., duddysus B TBEepAbIX
MeTalax W cruiaBaxX. 3akoHbl guddysun. Camomuddysus u rerepoauddysus.
Mexanuzm auddys3un. TemneparypHas 3aBHCUMOCTb Kodpduimenta auddysuu.
Bocxonsmas muddysusa. Uucteie MeTawibl. XUMHYECKHE COCIUMHEHUs. TBepable
pPacTBOpPHI 3aMEILICHUS], BHEIPEHN U BblunTaHusl. Das3pl BHEAPEHUs. YTOPSAAOUYCHHBIE
TBEp/ble pacTBOPHI. JanbHUI U OMMKHUN TOPSATOK. DJIEKTPOHHBIE coeTuHeHus1. Da3pl
JlaBeca, 6-(ha3bl (Ha mprUMepe CIUIABOB KEJIE30-XPOM).

3. 3aTBepaeBaHNe METAJJIOB H CIJIABOB

Kpucrannuzanusa uncteix MetaiioB. Kpusble oxinaxaenus. CKpbiTas TEioTa
kpuctajumzauuu. [lepeoxnaxnenne. TepmoauHammka mnponecca. MexaHu3m u
KMHETUKA Tpolecca KPUCTAUIM3AIMKU. 3apOKICHUE UEHTPOB KPUCTAILTU3ALIUU.
Kputuueckuit pazmep 3apojsiiia. CKOpOCTh pocTa KpucTawioB. CTpOEHHE CIUTKOB
CTIOKOMHOW W KUTIAIIEeH ctann. Hemeramndeckue BKIIIOUEHUS. Y CIIOBHS 0Opa30OBaHMS
MeTajuinyeckux crekon . [lpaBwino (a3. Tumbl nuarpaMm coCTOSIHMS OMHApHBIX
criaBoB. [IpaBuiio otTpes3koB. JlMarpaMMbl € 3BTEKTHUECKHAM, MEPUTEKTHUECKUM/,
MOHOTEKTUYECKUM MPEBPALLCHUEM, C YCTOWYMBBIM M HEYCTOMYMBBIM XHUMHUYECKUM
COCIMHEHUEM. OBTEKTOMJHOE, TNEPUTEKTOMAHOE W MOHOTEKTOMIHOE MPEBPAILECHUE.
IIpocreiiime quarpaMmbl COCTOSIHUS TPOMHBIX CUCTEM.



4. HakJjen U peKpucTaIn3anus

N3meHenne CTPYKTypsl M CBOMCTB METAUIA IIOJ BIMSHUAEM IJIACTHYECKOMN
nedopmMaru 1 TeMrepaTypHoro Bo3aenucTeua. OTapIX U noiauronu3amys. [lepBuunas u
cobuparenpHas peKpucTau3anus. TeKcTypbl. 3aBUCUMOCTh POCTa 3€peH OT CTENEeHU
HaKjena W TeMIeparypsl. Jluarpamma pekpucTammM3auuu. TepMoMeEXaHW4YecKas
00paboTKa CTaJM U CILIABOB.

5. CiuiaBblI Kejie3a ¢ yriiepoaom

Juarpamma xene3o — yriepos. JKene3o u ero auioTponudyeckue MoIupuKaiym.
MarHuTHOE npeBpalleHue, IPEBPAIEHuUs, IPOUCXOAIINE B CTAIU MPU 3aCTHIBAHUU U
IUIABJICHUM B OOJIACTH NEPUTEKTUYECKOrO MPEBpAIlCHUsl, BHE €ro M B 00JIaCTH
CYLIECTBOBaHMsI 3BTEKTUKN . CTPYKTYpHBIE COCTaBIIIOIIME KEJIE30 — YIJIEPOJUCTHIX
CIIABOB: ayCTEHMT, LIEMEHTUT, JIeNeOypUT, (EpPUT, IEPIIUT, BTOPUYHBINA U TPETUUHBIN
nemMeHTUuT. CTam JO3BTEKTOUIHBIE, IBTEKTOUIHBIE U 3a3BTEKTONHBIE. benble u cepble
yyryHbl. ['padut u ero ¢popmel. TUNHYHBIE CTPYKTYPBI CTAJIM U YYT'YHA.

6. Tepmuueckasi 00padoTKa cTajau

Knaccudukanmsa BugoB TepMuyeckord o0padotku. TepmoauHamuka (ha3oBbIX
npeBpaiieHuil. Pomb cTpoeHust Mex(asHbIX TpaHHll HpU (PA30BBIX MNPEBPALLEHUSX.
['omorenHoe u rereporeHHoe 3apoxzacHue ¢a3. Kunernka audQy3HnoHHBIX (Pa30BbIX
npeBpamieHuil. Omxur crami. OOpa3oBaHME ayCTEHUTa I[P HarpeBe CTaju.
N3menpueHne 3epHa B KPUTHYECKOM MHTEPBAJIE M IOCIEAYIOIIMA POCT 3€pHa B
ayCTEHUTHOM oOnactu. Menko3epHUCTass W KpyIHO3epHUCTas cTaib. [IpeBpaieHue
ayCTEHUTa MpU nocieayromeM oxnaxaeHuu. Jnddy3nonnsie npeBpalieHus ayCTeHUTa
IPU  HENPEPHIBHOM  OXJAKIACHMA WM NPU  H30TEPMUYECKHX  BBIICPIKKAX.
TepMOKMHETHYECKME W HM30TEPMUYECKHE AuarpamMmbl IMPEBpALICHUS ayCTECHUTA.
BrnusiHue nernpoBaHusi Ha KUHETUKY (Da30BBIX U CTPYKTYPHBIX MPEBpalieHUi. SBieHe
CTPYKTYpPHOM HACIJI€ICTBEHHOCTH U CIIOCOOBI M3MENbYEHHUS! 3€pHa B CTalIM. 3akalika
crami. OcoOEHHOCTH MapTEeHCUTHOTro MpeBpanieHusa. Mexanusm nepectpoiiku ['TIK
pem€rkn aycrennura B OLIK pemérky wmapreHcura mno beiiny u  Kyparomosy.
TeTparoHanbHOCTh PEMIETKM MAPTEHCUTA B 3aBUCHMOCTH OT COJEP>KAHMS YTIJIEpOJA.
3aBUCUMOCTb Ha4yaJla ¥ KOHI[a MAPTEHCUTHOTO MIPEBPALLEHUS OT COACPHKAHUS YIIIEPOA.
Ocrarounblii aycTeHUT. MUKPOCTPYKTypa M TOHKAs CTPYKTypa MapTeHcuTa. Knnerrnka
MapTEHCUTHOIO NpeBpanieHus. Binusuue nedopManum Ha MapTEHCUTHOE MTPEBPAILICHUE.
[TakeTHbII (TMCIOKAIIMOHHBII) " IJIACTUHYATBIN (TBOMHUKOBBII)
MapTeHcHuT. beltHuTHOE npeBparienne. Bepxuuii u HwkHauii 6erinut. CTpoeHue OeitHuTa.
Kunernka OeWHUTHOrO mpeBpamieHuss U ero mexaHusm.lIpokarmBaeMoOCTh CTajH.
Kputnueckas ckopocTh oxnaxkaeHus. OnpeneneHne NpoKalInBaeMocTd. Temmeparypa
Harpeea IMOJ 3aKalKy JOJBTEKTOMAHOW, OJBTEKTOMIHOW M 3a3BTEKTOMIHOW CTAJIM.
BHyTpeHHue HampspkeHHs, BO3HHKaromue npu 3akaike. Jledexts! 3akanku. CrnocoOsl
3akanku. Otmyck cramu. [IpeBpamieHuss npu OTIycke craind. JluimaToMeTpudeckas
KpHUBas OTHycKa. Beiienenne mpoMexxyTouHblx kapOuaoB. OOpa3oBaHue IIEMEHTUTA U
€ero nocieAyoomas koaryysinusa. Pacman ocrarodHoro aycreHura.  OTmyckHas
xpynkocts | u Il poma. Ix mpupona. Bnusuue monubaeHa u npumeced. 3akaika c
HU3KUM U BBICOKHM OTITYCKOM.



7. XuMuKoTepMuieckasi 00padoTka

Lemenrauus. AszotupoBanue. Cranu, HOpUMEHAEMbIE [UIS a30THPOBAHMAL.
[MuanupoBanue. Auddy3nonnas MeTayum3aiusl.

8. Yruepoaucroie crajau

Bnusinue yrmeponma, mapranna, kpemHus, ¢ocdopa, cepbl M aTIOMHUHUS Ha
CBOMCTBa CTAJIM. BnusiHME Ta30B — BOAOPOJA, a30Ta, Kuciopona. Hemerammmueckue
BKIItOUeHH. CTany KUISIIKUE, MTOJTyCIIOKOMHBIE U CITOKOWHbIE. KOHCTPYKIIMOHHAS CTallb
obmiero HazHaueHusi. MHcTpymeHTanbHas cTalb. XOJOJAHOKATaHHAs CTallb (JICHTHI,
muctsl). [IpoBosoka.

9. CnennajbHbIe CTAJIH

BimusHue — nerupyronmx ~— 3J€MEHTOB  Ha  TPaHUIbBl  CYIIECTBOBAHMS
AIOTPONMYECKUX MOIU(PUKAIMKA >Kene3a. DIEMEHTHI CYXKAlolIMe U PaCIIUpSIOIIne
00JIaCTh CYLIECTBOBAaHHUSl ayCTE€HHUTA. JlparpaMmbl COCTOSIHUSI OMHAPHBIX CIUIABOB
JKelle3a C HUKEJIEeM, MapraHieM, XpOoMOM, MOJIMOJIEHOM, BOJIb()paMOM, BaHAIUEM,
KpEMHHUEM, aJIOMUHHEM. PacnperneneHue JIErMpyromux 3JIEMEHTOB B CTasIX M HX
BIMsSIHUE Ha cBoiicTBa (eppura. CoctaB KapOMIHOW (pa3bl B JIETMPOBAHHBIX CTAIX.
BiusiHue nerupyromux 3JEMEHTOB Ha KUHETHKY pacnaia ayCTEeHUTa B N30TEPMUYECKHUX
VCIOBHSIX M TIPU  HENPEPHIBHOM  OXJAKIACHUM, MApPTEHCUTHOE U  OEHHUTHOE
IIPEBPALLEHUS U HAa IPEBPALLICHUS], ITIPOTEKAIOIINE ITPU OTITYyCKE 3aKaJICHHOM CTAJIN.

KoHcTpykimonHbie JiernpoBanHble ctaimu. [IposBiieHne oTimycKHOM XpynkocTH |
u |l pona, BeIcokOoTEMIEpaTypHON OTIYCKHOW XPYIKOCTH M METOAbI OOphObI C HEll.
Craym s LEeMEHTalMM. YJIydllaeMble CTaIM C HU3KUM W CPEJHHUM COJEp’KaHUEM
yriaepoza. MapTreHCUTHO-CTaperoIye CTaJIM. Cranm UL IPY>KHH.
[HapuxononmmmnuaukoBasi  craib. @Dnokensl. [lludepHbii wu3moM U  apyrue
cnenuduyeckre MOpOKH JIETUPOBAHHBIX cTanielt. [Ipuunubl oOpa3oBanusi 1eeKToB U
BO3MO>KHOCTb X YCTPaHEHMUS.

HNucTpyMeHTanbHbIe CTaJI IOHW>KEHHOU 151 TTOBBIIIICHHOM
IIPOKAJIMBAEMOCTH.

[IIramnoBsie cTanu. beicTpopekyme CTalu.

HepxxaBeromme cramu. XpOMHCTBIE CTalu. XPOMOHHUKEJIEBBIE ayCTCHUTHBIE
CTAM. SIBIEHME MHTEPKPUCTAIUIMTHOM KOPPO3UM M KOPPO3HMOHHOTO PAaCTPECKUBAHUS.
BrICOKOIpOUYHbIE CTallM ayCTEHUTHOTO Kiacca. JKaponpoyHbie U )KapOCTOMKHUE CTalu U
CIUIABBI.

N3HococTolikue ctanu u criaBel. ['paduruzupoBannas craib. Cranb ["ardumnsia.

10. TuTaH M ero cnJiaBbl

Tutan u ero coiicTBa. AioTponuueckue Moaudukanuy TuTaHa. BrusHue Ha
TUTAH MOCTOSIHHBIX NMPHUMECE BOAOPOAA, KUCIOPOAaA, a30Ta, yriaepona. JlerupoBanue
TUTaHA. O - CTAOUIM3aTopPHI, 3 - cTabunmm3aTopsl. Da30BHIE MPEBPAIICHNUS B TUTAHOBBIX
CIUIaBax TpPU MEUIEHHOM U OBICTPOM OXJIXJICHUM W BIMSHUE HAa HUX OCHOBHBIX
JIETUPYIOIIMX 3JIEMEHTOB. [IpoMBbIIUIEHHBIE CUIaBbl TUTaHA. KOppO3MOHHASI CTOMKOCTH
TUTaHa U €ro CIUIABOB. BpeMEHHOE JIETUPOBAHNE TUTAHOBBIX CIUIABOB BOJOPOIOM.

11. AloMUHMI U €ro CILUIaBbI

AJIOMUHUN W €r0 CBOMCTBA. BiMsiHME HAa aJFOMMHMI MOCTOSHHBIX NPUMECEH
Kene3a U KpeMHus. CIulaB alFOMUHMS ¢ MEJIBIO M €r0 YIIPOYHEHHUE ITyTEM MPUMEHEHUS
3aKaJIKK C TOCJIEIYIOIMM crapeHueM. Mexannsm crapenus. 3oHbl | nabe-IIpecToHa.



Beinenenne crabwibHOoro coemaumHenuss CUAI2 w  ero  koarynsmwms. BrusHue
JIETUPYIOIIMX 3JIEMEHTOB Ha MPOIECCHI, MTPOUCXOIAIIUE MTPU TEPMUUYECKON 00paboTKe
AITOMUHUEBBIX CIUIaBOB. [leopmupyemble amroMHHUEBBIE CIUIaBbl. [[ropamroMuHUiL.
Jlutbie crutaBbl. CrityMuH. AHTH(PHUKITMOHHBIC CTUIABBI HA OCHOBE AJTFOMHHUS.

12. Meab u ee CILUIaBBI

Menp u ee cBorictBa. CraBbl MEIHU C LIUHKOM, OJIOBOM,
ATIOMUHUEM. AHTU(PPUKIIMOHHBIE CTIIABBl HA OCHOBE MEITH.

13. ba6ouThI.

14 CrnnaBbl TYromiaBKux MeTayjioB. [IpuMeHeHne peako3eMeNbHbIX
AJIEMEHTOB.

15. Hanomarepuassl. [lonyyenue, cTpykTypa, CBOWCTBA, IPUMEHEHUE.

16. MeTtoasl Moau(UKAIIMKY TOBEPXHOCTH MAaTEPHAIIOB.

17. VlnHOBaIIMOHHBIE TEXHOJIOTUU MTPOU3BOICTBA U3JICIIHIA
17.1. AxautuBHbIe TexHonoruu. O6nacTu npuMeHeHus. TpeboBaHus K MaTeprasaM.
17.2. PIM, MIM u CIM Ttexnonoruu. [Ipeumymecta u Hemoctatku. Obnactu
npumeHeHus. TpeboBaHuUs K MaTepuasam.

18. MeToabl KOHTPOJISI CTPYKTYPbI H CBOMCTB MeTAJJIMYECKUX
MaTepHajIoB

Metonbl  uccieoBaHUSL  CTPYKTYphl — marepuanioB.  Mertamiorpadus,
peHTreHorpadusi, 3IEKTpOHHAsE MUKpocKomnus. KommnbrorepHast Tomorpadusi.

OcratouyHble HaNpsKEHUS B METAJUIOKOHCTPYKUUAX. [[pUUMHBI BO3HUKHOBEHUS
OCTaTOYHBIX HAIPSDKEHUN M METOAbl KOHTPOJISL HAMNpsHKEHHO- J1e()OpMUPOBAHHOTO
COCTOSIHMSI B JICTAJISIX U y3JIaX MAILIMHOCTPOCHMUS.

UcnbiTaHns Ha pacTshKeHHE. YCIIOBHBIE W JCHCTBUTEIIBHBIE HAIPSIKEHUS.
Juarpammbl  pacTskeHUs. XapaKTePUCTHKU , OINpEeAesisieMble MPU  PACTSHKCHUU.
[Ipenensl OPONMOPIUMOHAIBHOCTH, YIPYTOCTH M TEKY4YECTH W UX OIPEACIICHHE.
BpemenHoe compoTuBiieHHE pa3pbiBy. PaBHOMEpHOE M MOJHOE OTHOCUTENBHOE
yanuHenue. OTHOCUTENbHOE cyXeHue. Pabota negopmary. MammHsbl Ui HCOBITAHUMA
PACTSIKEHUEM.

[Tpoune cratuueckue ucnbitanus. Vcnbitanust Ha U3rud u KpydyeHue. TBepAOCTh
Metauia.  Onpenenenne  TBepaoctw 1o  bpunemmo, Poxsemty, Bukkepcy.
MuKpOTBEPIOCTS.

JlnHamMuueckue ucnbliTaHus. BiausiHue Haapes3a Ha IPOYHOCTh XPYNKUX U BA3KUAX
MaTepuasioB. PacripeneneHre HanpsoKeHHM TNpu  WM3rMOE  Haape3aHHOro oOpasia.
Xpyrnkoe W BS3KOE COCTOsSHUS. BimsHue (opmbl, TiayOMHBI Haape3a W IIUPUHBI
oOpasma. BrmsiHue Temmeparypbl HCIBITAHHUS W CKOPOCTH TPWIOKEHUS Harpy3KH.
CepuasibHble  HWCIBITAaHMST HA  yJap NpU  TOHIKAIOIIMXCS — TEMIEpaTypax.
XJ1aTHOJIOMKOCTb. XJIaJHOJIOMKHE U HEXJIAJHOJIOMKHAE METaJUIbL.

Ucnbrtannst Ha ycranocTs. VcnbITaHUsl MPU 3HAKONEPEMEHHBIX HAMPSLKEHUSX
IIPU YMCTOM M3TUO€ Bpaliaroerocss oopasia u Ha KOHCOJbHBIX oOpa3uax. Mcnbitanus
pacTshKEHHEM  CKaTheM. MallolMKIIoBas yCTalnocTb. KpuBBIE YyCTAIOCTH W UX
noctpoenne. KprBble MOBpEkXAAEMOCTH. YIPYIMi M IUIACTHYECKUM THCTEPE3UC IMPHU
IMKJIMYECKUX HUCIbITaHuAX. CBs3b TMpeaena yCTaloCTh € XapaKTEPUCTHUKAMHU
MPOYHOCTU. MEXaHN3M yCTAIOCTHOTO HanpsbkeHUs. By yctanocTHOro usnoma.



HcnplTanus Ha IOJI3y4ecTh M JUIMTENBHYHO MPO4YHOCTh. [Ipenen momsyuectu u
JUTMTENbHON TpouHocTH. Tpu craguu mnomsydecTd. MexaHusMmbl aedopMalvu IMpH
non3ydecTd. CKOJbXEHHWE BHYTPUM 3€pEH M 10 HMX TIpaHuLaM. YIPOYHEHUE M
pasynpodHeHne. Bivsiaue teMiieparypsl HCIbITaHus. Penakcanns HanpsoKeHH.

Onpenenenre W3HOCA Marepualia, €ro OCHOBHBIE THIBI M MEXAHU3MBbI
n3HammBaHus. MaKTOPBL, ONPEAEIIAIOMNE U3HOC.

OcHoBbl ~ (ppakrorpadum. Krmaccubpukaiuss BHIOB H3JIOMOB C  YYETOM
reoMeTprudeckoro (¢axktopa, MOpQOJOrMH IOBEPXHOCTU pa3pyLIEHUs, XapaKTepa
Harpy>KeHus1, MEXaHu3Ma J1Ie(pOpMaLlui U SHEPTOEMKOCTH Pa3pyLIECHHUS.

Tema 2. Hemerasuinueckue MaTepuajibl B MAIIMHOCTPOEHUH

1. IoimMepHI U MJIACTHYECKHE MACCHI

Knaccupukanms nomuMepHsix wmarepuanioB. OOmactu  npumenenus [1IM.
OcHOBHBIE BHIBI CBIpbS I IPOM3BOACTBA mosmMepoB M IIM Ha ux oOcHOBe.
TepmoriacTuuHbie YW TEPMOpPEAKTHMBHbIE MaTepuaibl  (monmMmepsl). CBolcTBa
TEPMOIUIACTOB W peakroruiactoB. CTpyKTypa H  CBOMCTBA TEPMOIUIACTOB U
PEAKTOILIACTOB. BrIcokoanactrueckoe, CTEKJIO00pa3HOE, BA3KOTEKYUEE,
Kpuctaumueckoe 1 aMmoppnoe cocrossaue BMC. CrapeHne noJuMepHbIX MaTepraioB
noj aeiictBueM arMmocepHbIX (PakTopoB M arpeccuBHbIX cpea. Croitkocte [IM k
KPUOTEHHBIM U TIOBBIIICHHBIM TeMIiieparypaM. HanonHeHHbsle 1 HeHanosHeHHble [TM.
Moudukanus nomumepHbIx MarepuanoB. Meroasl nepepadotku [IM B um3nenus:
AKCTPY3Usl, JUTHE MO/ JABJICHHUEM, NPECCOBAaHHE, BAKyyM-(OPMOBaHHE, KOHTAKTHOE
dbopmoBaHue.

2. Kepamuueckue matepuajibl

Knaccuduxarmmsa.  Ctpyktypa u  cBoiictBa.  KOHCTpyKIIMOHHBIE U
(YHKIIMOHAIEHBIE KEPAMHKH.

3. Komno3nunoHHble KOHCTPYKIIMOHHBIE U AHTH(PPUKIIHOHHBIE
MaTepuaJibl

Komnosutel ¢ mnomumepnoit wmarpuueit (IIKM). Xwumunyeckoe crpoeHue,
NPOLECCHl  OTBEPKIEHUS W CBOMCTBA IMOJMMEPHBIX  MATpHLl  (SMOKCHUJIHBIX,
noaMdQUPHBIX, (HeHOIPOPMAIBIACTUAHBIX, KPEMHUHOPIaHUYECKHUX). ApMHUpPYIOLIUE
MaTepualibl - CTEKJIOBOJIOKHA, YIJIEPOJHBIE BOJOKHA (BBICOKOMOJIYJIBHBIE H
HU3KOMOJTYJIbHBIE), OpPraHUYeCKHE BOJIOKHA. BiusHuE CTPYKTypbhl apMUPYIOLIUX
matepuasioB Ha cBoiictBa [IKM. Texnomorusi momydenuss u mepepadorku [TKM
(mpeccoBaHue, KOHTaKTHOE (JOPMOBaHUE, BaKyyMHOE (hOpMOBaHKE, HAMOTKA). BrusiHue
TEXHOJIOTMM W3TOTOBJIEHHS HAa IPOYHOCTh, BOAOCTOMKOCTH [IKM, Hecymiyro
CIIOCOOHOCTH KOHCTPYKIIMH U3 HEMETAUTMYECKUX MaTepHAaJIOB.

4. Kepamuveckue MaTepHUaJibl

Texnuueckass kepamuka. CBOHCTBa KepaMHMKM B 3aBUCHUMOCTH OT COCTaBa.
[Tpumenenue kepamuku. Crékina MuHepaidbHble. KBapreBoe cTeksio, 0€30CKOIOUHOE
CTEKJIO, DJEKTPOU3OJISILIMOHHBIE CTEKJA, JJIEKTPONPOBOAAIIME CTEKIIA, IEHOCTEKIIO.
Curamisl (CTeKIOKPUCTALIMYESCKUE MATEPUATIBI).

5. Jlakokpaco4Hble U Kjesiliie MaTepuaJbl.

Knaccudukaimsa  naKkokpacoyHbIX  MarepuanoB. TeXHOJIOTUSI  HAHECEHUs
JJAKOKPACOYHBIX MOKpbITHA. Knesmme marepuansl. PU3MKO-XMMHYECKAs MPUPOAA.



CocraB u kiaccudukanus kieeB. MeTOJbl MCMBITAHUSA KJIEEBbIX COEIUHEHUI.
[IpumeHeHne KIIEEBbIX COEIMHEHNI B MAILIMHOCTPOCHUH.

6. Tenion30.1MOHHBIE, 1€ KOPATHUBHO-0T/AEJ10YHbIEe MATEPUAJIbI, KJIEH,
PEMOHTHBIE COCTABBI

Teron3omAnnonHple  MaTtepuainbl.  JleKOpPaTMBHO-OTAEIIOUYHBIE  MaTEpUAIIbI.
[Tonmepusbie kaen. PEeMOHTHBIN MeTaIONONMUMEPHBIN cocTaB Mapku DK-2.

/. Hanomoan¢ukaTopbl 1 NOJMMePHbIe HAHOMOIM(PULMPOBAHHBIE
MaTepuaJibl

VYrinepoaHble W METaUNIMYECKHE  HAHOMOJU(MUKATOPHI  MOJIUMEPHBIX
MaTepuanoB. MeToabl MOAU(PUKALIUY TOJTMMEPHBIX MAaTEPUAJIOB.

8. MeToabl ucc/ieJ0BAaHUSI HEMETAJIMYECKUX MATEPHAJIOB

Xumuuecknid aHann3. CHEKTpaJIbHbIE METOAbl HCCIENOBAHUS MOJIEKYJISIPHOU
CTPYKTYpBbL. DJIEKTPOHHAsI MUKPOCKONHUS. JlepuBaTorpaguueckuii METOT UCCIEJOBAHUSL.
MeToibl KpaTKOBPEMEHHBIX CTATUYECKUX, IJIMTEIBHBIX WU JTUHAMAYECKUAX WCIBITAHUM.
TexHonmornueckue ucnbitanus. OnpeneneHue TUAIEKTPUIECKUX U TPUOOTEXHUUECKUX
CBOWCTB. VY apTpa3ByKoBas Ne(PEKTOCKOIUSL. CaHUTapHO-TUTUEHNYECKUE
XapaKTEPUCTUKN TIOJMMEPHBIX MATEPUAIOB. DJIEKTPU3YEMOCTD IIIACTHYECKHUX MAcC U
TUTHUECHUYECKOE 3HAYEHUE OTOr0 SBJICHHA. BIMSHUE HCXONHBIX KOMIIOHEHTOB,
IIPUMEHSIEMBIX IIPA U3TOTOBJIEHUH TUIACTUYECKUX MACC HA X TUTUEHUYECKUE CBOWCTBA.
Mexanuueckue cBoiictBa IIKM  (kpaTkoBpeMeHHas, UIMTEIbHAsA, YCTaJIOCTHAS
IPOYHOCTh, YAAPOCTOMKOCTbH). BinsiHME KOHUEHTPATOPOB HANPSIKEHUH Ha HECYLIYIO
CIIOCOOHOCTh KOHCTpYKUM. Mexanusmbl paspymenuss [IKM  (crexnomniacTukos,
YIJIEIUIACTUKOB, OpraHoriactukoB. AHuzorpornust cBoiictB  [IKM.  ITpuniumnst
KoHcTpyupoBanusa uznenuid u3 [IKM. DOkcrutyataimonssie cBoiictBa [IKM (Tepmo- u
OTHECTOMKOCTh, aTMOC(EPOCTOMKOCTh, BOJOCTOMKOCTh, CTOHMKOCTh K arpeCCHBHBIM
cpenam). TpuboTexHuuecKue CBOMCTBA aHTU(PUKIIMOHHBIX YIJIETIIACTHKOB.

2.2. IlepevyeHb BLIHOCUMBIX HA BCTYNUTEJIbHbIEC HCIIBITAHUS BOIMPOCOB

1) BaeniHue GakTOphl, ONPEACIAIONINE U3MEHEHHE CTPYKTYPhl MaTEPHAJIOB.

2) OCHOBHBIE METOJIbI UCCIICAOBAHUS CTPYKTYPBI MATCPHAIIOB

3) Kpucrammueckas penietka u ee Xxapaktepuctuku. Munekcsr Muepa.

4) OCHOBHBIC THIIBI CBS3M B KPHCTA/UIaX: HMOHHAs CBs3b, KOBAJICHTHAs CBS3b,
METaJUIMYECKas CBS3b.

5) TunuuHbIE aTOMHO — KpHCTaIMUECKUE CTPYKTypbl MeTauioB - ['IIK, T'TIY wu
OLK.

6) IIpencramieHue 0 MUKPO-, ME30- U MAaKPOCKOITMYECKOM MacCIITabe CTPYKTYPBI.

7) Toueunble neheKThl: BAKAHCHUHU, MEKY3€IIbHBIC ATOMBI, AaTOMBI BHEIPCHHUSI, AaTOMBI
3aMeLIeHNs.

8) Jluneiinbie nedextbl. OCHOBHBIC THITBI AMCIOKANWA. KpaeBble TUCIIOKAIMH, HX
CKOJIbKEHHE W TMepenoji3aHue. BUHTOBBIE NHCIOKAlMU, WX CKOJbXEHUE.
CMenraHHbIe TUCIOKAIINH.

9) Cwuibl, IEHCTBYIOIIKME HA AUCIOKAIMIO. YTIPYroe B3auMOICHCTBUE TUCIOKALIHH.

10) JIucnokanuu MoJHbIC U YacTHUHBIC. Jluccoruanus u 00beJMHEHUE TUCITOKAIHIA.



11) [InotHas ymakoBka aToMoB B KpucTtaiax ¢ pemérkamu 'K u I'TTY. [dedekts
YIIAaKOBKH. /|BOMHUKH.

12) O6pazoBanne u pa3mMHOKeHUe muciokamuid. Cerku aumciaokanuid. [110THOCTBH
nuciokanuii. Mcrounnk @panka-Puna.

13) B3anmoaelicTBIE TUCIIOKAIMIA ¢ TPUMECHBIMUA aTOMaMU M BakaHcusiMHu. [loHsTHE
00 atmocgepax Korrpenna, Cuyka u Cy3ykH.

14) OCHOBHBIE MEXaHU3MbI YIPOYHCHHS MATCPUAIOB. THUIBI JIUCIOKAITMOHHBIX
CTPYKTYp Ha pa3IMYHBIX CTAAUSIX YIPOUHEHUS.

15) JIucnokannoHHas MOJIC)Ib MAJIOYTJIOBBIX IpaHull. [Tomuronusarmsi.

16) BosbIiieyriioBbie IPaHUIIBL.

17) Auddysus B TBepAbIX METAIIIAX M CIUIaBaX. 3aKOHBI AU(dy3un.

18) Camonuddysus u rerepoauddysus. Mexanusm auddysuu. Bocxomsimas
muddysus.

19) Yuctele MeTayuibl. XUMHUYECKHE COSNUHEHUs. TBeplble pacTBOPHI 3aMEIICHUS,
BHEJIPEHUS U BBIUUTAHUS.

20) ®a3bl BHenpeHUs. YTOPSIOYEHHBIE TBEpIbIC PacTBOpHI. JlanbHUN W OMVMOKHUN
nopsiiok. DNekTpoHHble coenuHenus. @Dazpl JlaBeca, o-¢as3pl (Ha mnpumepe
CILJIAaBOB JKEJIE30-XPOM).

21) Kpucramnmzanuss 4ucThix MeTainioB. Kpusble oxmaxaeHus. CKpbITas TEIUIOTa
KpUCTaJUIU3aLUH.

22) [epeoxnaxnenue. TepmoanHamuka mnporecca. MexaHn3M M KHHETHKA TpoIiecca
KpUCTAJUIM3alUU. 3apOKICHNE LIEHTPOB KpUCTAIM3auun. Kpurtnueckuil pazmep
3apoApllia.

23) CxopocTth pocta KpuctayiioB. CTpOCHHE CIMTKOB CIIOKOHHON M KUIISIIEH CTaIH.
Hemerannnueckue BKIIIOUEHUs. Y CIIOBUS 00pa30BaHUS METANIMYECKUX CTEKOJL.

24) TlpaBwio ¢a3. Tumbl auarpaMMm COCTOSHHS OWHAPHBIX CIUIaBOB. [IpaBuiio
OTPE3KOB.

25) lmarpaMMbl  C  OBTEKTUYECKHM, TEPUTCKTHUYECKUM/, MOHOTEKTUYCCKHM
NPEBPAIICHUEM, C YCTOWYUBBIM U HEYCTOMYMBBIM XUMHUYECKUM COECTUHEHUEM.
26) DBTEKTOMAHOE,  TEPUTCKTOMIHOC M  MOHOTEKTOHMIHOE  IPEBpAIICHHE.

[IpocTeimme quarpaMmMbl COCTOSIHUSL TPOMHBIX CHCTEM.

27) I3MeHeHue CTPYKTypbl W CBOWCTB METaUla TOJ BIIMSHUEM IUIACTUYCCKON
nedopmali 1 TeMIEepaTypHOro Bo3aAeUcTBUS. OTABIX U MOTUTOHU3ALIMS.

28) IlepBuuHas u coOupareNbHas peKpUCTAUIN3AIUA. TEKCTYPHI.

29) 3aBHCUMOCTh pOCTa 3€PCH OT CTEICHW Hakiena W Temrmeparypsl. [uarpamma
PEKPUCTAITA3ALINH.

30) Tepmomexanuueckast 00pabOTKa CTajIM U CILIABOB.

31) Knaccudukaryst BUIOB TepMUYeCcKoi 00paboTku . TepMommHamuka (a30BbIX
IIPEBPALICHUM.

32) TomorenHoe u reteporeHHoe 3apoxkiaeHue (a3. Kunernka auddy3noHHBIX
(a30BbIX MpEeBpaLICHUM.

33) Omxur cranmu. OO0pa3oBaHKHe ayCTCHUTA NIPU HarpeBe ctayiv. M3MenpueHue 3epHa
B KPUTUYECKOM MHTEPBAJE U MOCIEAYIOINNA POCT 3epHa B ayCTEHUTHOM 00J1acTH.



34) IlpeBpaliieHre aycTeHHTa IPH MOCAeAyIomeM oxiaxkiacHuu. Juddy3noHHbIe
NpEBpalllCeHUs]  AyCTEHWTAa NpPH  HENPEPHIBHOM  OXJIAXKACHUM U IpHU
U30TEPMUYECKUX BBIICPKKAX.

35) TepMOKMHETHYECKHE W M30TEPMHUUYECCKHE IHArPaMMBbl TIPEBPAICHUs ayCTEHUTA.
BnusiHue nerupoBaHus HA KHHETUKY ()a30BbIX U CTPYKTYPHBIX MPEBPAIICHUH.

36) 3akanka ctamu. OCOOCHHOCTH MAapPTCHCUTHOTO MpeBpamicHus. MeXxaHu3M
nepectpoiiku I'TIK pemérku ayctenuta B OLIK pemérky mapreHcuta no beitny n
KyparomoBy.

37) TeTparoHaAJIbHOCTh PEMICTKM MApTCHCUTAa B 3aBUCHUMOCTH OT COJICPIKAHUS
yriiepoga. 3aBUCMMOCTh Hayajda M KOHIIA MApTEHCHUTHOTO MPEBPAIICHUS OT
COJZIEpKaHUsl YIIepo/a.

38) OcraTo4HbIii ayCTEHUT. MUKPOCTPYKTYpa M TOHKAas CTPYKTypa MapTCHCHTA.
KuHeTrka MapTeHCUTHOTO IPEBPALICHUS.

39) beitnutHOE TpeBpamieHue. Bepxauid W HwkHUN OeliHuT. CTpoeHHEe OeWHUTA.
Kunerrnka 6€THUTHOTO MPEBPALEHUS U €0 MEXAHU3M.

40) BHyTpeHHHE HANpsDKCHHsI, BO3HUKAIOIIME TPH 3aKaike. JIeeKThl 3aKayKH.
CrocoObl 3aKaKu.

41) Ormyck cranu. [IpeBpaiieHus mpu oTnmycke cranu. Jumaromerpuyeckas KpuBas
OTITyCKa.

42) Pacnag octatoudoro aycrenurta. OTmyckHas xpynkocts [ u II pona. X mpupoa.
Bnusinue monnbaeHa u npumecei. 3akanka ¢ HU3KUM U BBICOKUM OTITYCKOM.

43) Lemenranms. AszorupoBanue. Cranu, MNOpUMEHSEMbIe Ui a30TUPOBAHUSL.
[Muanuposanue. /uddyznonHas meramumusans.

44) BnusiHue yriepoja, MapraHiia, KpeMHus, ¢ocdopa, cepbl W aTIOMHHHS Ha
CBOWCTBA CTaJIH.

45) BrusiHue Ta30B — BOJOPOJA, a30Ta, KHCJIOpOJa Ha CBOWCTBA  CTalH.
Hemerammueckue BKIIOYEHNS.

46) BiussHue ~ JIETHPYIOIIUX ~ 3JEMEHTOB ~ HA  TPAHMIBI  CYIICCTBOBAHUS
AUIOTPONMYECKUX ~ MoAU(UKAaUMKA  kKene3a.  ODJEMEHThl  CyXalollue |
pacumpsiroue o01acTb CyLIECTBOBAHUS ayCTEHUTA.

47) lnarpaMMbl COCTOSIHUST OWHApHBIX CIUIABOB Kelie3a C HUKEJIeM, MapraHIeM,
XpPOMOM, MOJIMOAEHOM, BOJIb()paMOM, BaHATUEM, KDEMHHEM, ATTFOMUHHUEM.

48) PactipenenieHre JETUPYIONIMX JJIEMEHTOB B CTAISX M MX BJIMSHUE HA CBOKMCTBA
deppura. CoctaB kKapOUTHOM (a3l B JIETUPOBAHHBIX CTANISX.

49) BnusiHue JICTHPYIOIIMX JJIEMCHTOB HA KUHETUKY pacliajia ayCTeHUTa B
MU30TEPMUYECKUX YCIOBUSAX U IPU HENPEPHIBHOM OXJIAXXIECHHH, MAPTEHCUTHOE U
OCMHUTHOE MPEBPAICHHUS.

50) KoHCTpYKIIOHHBIC JIETHPOBAHHBIC CTAJIH.

51) Ctanu it  LEMEHTAllMU. YIIydllaeMble CTald C HHU3KUM H  CPEIHHM
COZIEpKaHHMEM yriepoa. MapTeHCUTHO-CTapeIOIUe CTAIIN.

52) Cramu st npyxuH. [{lapukonoammnmHUKoBast cTajib. DIOKEHBI.

53) UHcTpyMeHTaIbHBIC CTadd IOHM)KEHHOW M TIOBBIIMICHHON IPOKAJIHBAEMOCTH.
[IITamrioBeie cTanu. beICTpopeKyIIME CTAIH.

54) N3HococTolikue cTany u ciuiaBbl. ['padutusuposannas crainb. Cranb ['ardunbia.



55) Tutan u ero cBoiicTBa. AJUIOTpONMYECKHE MOAM(HKAIIMKM THTaHA. BiusHue Ha
TUTaH NOCTOSIHHBIX MPUMECEN BOJOPOAA, KUCIOPO/Ia, a30Ta, YIJIEpoaa.

56) AmoMuHMIA ¥ €ro CBOWCTBA. BiusHHE Ha AIIOMHHUN TMOCTOSIHHBIX MpUMeEcel
xene3a u kpemHus. CrulaB aJllOMUHUSL C MEIbI0 M €ro yIpOYHEHUE IyTeM
NPUMEHEHUS 3aKAJIKHU C MOCIEAYIOIMINMM CTAPEHUEM.

57)Menr u ee cBoiictBa. CriaBbl MEAM C IIMHKOM, OJIOBOM, aJIOMHHHEM.
AHTU(PPUKITMOHHBIC CIIJIaBBI HA OCHOBE MEIH.

58) CruiaBbl TYroImjIaBKuX MeTayuioB. [[puMeHEeHHE peIKO3eMEIbHBIX JIEMEHTOB.

59)PIM, MIM u CIM Ttexnonoruu. [IpeummymiectBa u Hemoctatku. OOmactu
npumeHeHus. TpeOoBaHUs K MaTepUaiaM.

60) Kitaccudukarus momumepHbix MatepuaioB. O6nactu npumenenus [1IM.

61) CTpyKTypa M CBOMCTBAa TEPMOIUIACTOB M PEAKTOILIACTOB. BhICOKOAIACTHUECKOE,
CTeKk1000pa3Hoe, BA3KOTEKyUee, KpucTainieckoe u amopgpHoe coctosinue BMC

62) Kimaccudukarnmst xepamuk. CTpykrypa © cBoOWcTBa. KOHCTPYKIIMOHHBIE H
(GyHKIIMOHATBHBIE KEPAMUKHU.

63) Apmupyromue — Marepuanbl -  CTEKJIOBOJOKHA,  YIJIEPOJHBIC  BOJIOKHA
(BBICOKOMOAYJIbHBIE U HU3KOMO/TYJIbHBIE), OPraHUYECKHUE BOJIOKHA.

64) Créxna  MmuHepadbHble. KBaprieBoe  CTEKI0, 0OE30CKOJOYHOE  CTEKJIO,
AIEKTPOU3OJSLMOHHBIE CTEKJIA, 3JIEKTPONPOBOMASAIINE CTEKIA, MEHOCTEKIIO.
Curtamibl (CTEKIOKPUCTATUIMYECKHUE MaTepHUaIbl).

65) Kitaccudukaruss  JTaKOKpPacOYHBIX  MaTepuaioB.  Kiesdmme — MaTepHabl.
[IpuMeHEHUE KIIEEBBIX COEIUHEHHI B MAIIMHOCTPOEHUU.

66) Teron30AIMOHHbIC MaTepHaibl. JleKOPaTHBHO-OTACIOYHBIC MATCPHAIIBI.

67) YriepoaHble ¥ METATHYECCKAE HAHOMOIU(PUKATOPHI MOJUMEPHBIX MaTEPHAJIOB.
MeTtonbl Mou(UKAIIMN TOTUMEPHBIX MAaTEPUATIOB.

68) MeTozp! HCCIIEOBaHNS HEMETAIUTHIECKHUX MATCPHAJIOB.

69) Onpenenenre TUIICKTPHYSCKAX U TPHOOTEXHUYCCKUX CBOHCTB.

70) CaHUTapHO-TUTHCHUYECKAE  XapPaKTEPUCTUKH  IOJUMEPHBIX  MaTEPHAJIOB.
DNEeKTPU3yeMOCTh IJJACTUYECKUX MacC M TUTMEHUYECKOE 3HAUYEHHUE 3TOr0
ABJICHUS. BiusiHME MCXOJHBIX KOMIIOHEHTOB, MPUMEHSEMBIX MPU U3TOTOBJICHUU
MJIACTUYECKUX MAacC Ha X TUTMEHUYECKHUE CBOMCTBA.

71) Dkcrutyaraimonnsie  cBodictBa [IKM  (TepMo- ¥ OTHECTOWKOCTb,
aTMOC(EepOCTONKOCTh, BOJIOCTOMKOCTh, CTOMKOCTh K arpECCUBHBIM CPE/IaMm).

72) AnnutuBHble TexHOJorHKH. O0macT npuMeHeHus. TpeOoBaHMs K MaTepraIaM.

73) Hanomarepuasel. [Tonydenue, CTpyKTypa, CBOMCTBA, IPUMEHEHHE.

74) BaOOUTHI.

75) MeToapl MOTU(HUKAIIMHA TOBEPXHOCTH MaTEPHAJIOB.

76) IHHOBAIIMOHHBIC TEXHOJIOTUH TIPOU3BOCTBA U3ICITUI

77) MeTopI UCCIIEIOBAHMSI CTPYKTYPBI MAaTEPHAIIOB.

78) OcTaTo4HbIC HAMPSIKCHHS B METAJUIOKOHCTPYKIUAX. [IpHunHbBI BOSHUKHOBEHUSI.

79) Omnpenenenue TBepaoctu o bpunento, Poksemny, Bukkepcy. MUKpOTBEpIOCTb.

80) XnaIHOIOMKOCTh. XJ1aTHOJIOMKHE ¥ HEXJIQTHOJIOMKUE METaJLIBI.

81) UcnbiTanus Ha yCTAIOCTb.

82) UcnpiTanus Ha TMOJI3y4eCTh M JUIMTEIBHYIO MPOYHOCTh. [Ipeaen momnsydyectu u
JUTATEJILHOU TIPOYHOCTHU. TPpH CTaINM TOJI3YyYECTH.



83) Ompenenenne H3HOCA MaTepuaia, €ro OCHOBHBIC THIIBI W MEXaHH3MBbI
u3HammBaHus. GakToOpPbI, OMPEIEISIONINE U3HOC.

84) OcHoBsl ppakrorpaduu. Kimaccupukarysi BUI0B U3TOMOB.

85) Metoapl KpAaTKOBPEMEHHBIX CTAaTHYCCKHX, JUIUTCIBHBIX W JUHAMHUYCCKHX
VCTIBITAaHUU.

86) JlepuBaTorpaduueckuii METOJ] HCCIICAOBAHNS.

87) TexHOJIOTUYECKHE UCTIHITAHHUS.

88) TpuboTexHHUYECKHE CBOMCTBA aHTU()PUKIIHOHHBIX YIJICIIACTHKOB.

2.3. YueOHO-MeTOANYECKOE 00ecIIeueHue

OcHosHas numepamypa:

1) MarepuanoBeaenue. YUeOHUK U CTyI. BbICHI. y4eO. 3aBeaenuit / I'. M.
Boukos, B.M.3yeB — M.: uznarensctBo Akanemus, 2013, 400 c.

2) MartepuajoBe/icHUE W TCEXHOJOTMH COBPEMECHHBIX M IEPCIEKTUBHBIX
Matepuanon: yue0.mocodue / C.A. OrnesneBa. — Ilepmp : M3n-Bo Ilepwm.
Hall. UCCJIE. MOMUTEXH. yH-Ta, 2012. — 307 c.

3) MarepuanoBenenue: yaeOHUK it By30B: Manbirua @.J1., Crapuyos H.E.,
3onoryxun B.U., Ceprees H.H., bpexun A.Jl., Tyna: uzn-so Tynl'Vy, 2015,
268 c.

4) KoHcTpykuuoHHble Matepuaibl. [TomHbii kype. M.Dmowu, [1./xouc, 13x.
A M «MaTennext», Jonronpyansiii, 2010, 672 c.

5) Ierprok, M. II. MarepuanoBeaenue. IlomumepHble MaTepuaibl U
KoMITO3UuThI. B 2 4. : yue6. mocobue / U. I1. [Terprok. — Bonrorpan : UYHJI
BoarI'TV, 2011.

6) M.A.3aeuko, A.A. ITonosuu, 1.H. MyTbuinHa AJJUTHBHBIE TEXHOJIOTHH
B MaIlIMHOCTPOCHUH. YueOHoe nocodue/ M3narenbcTBO MOJIUTEXHUYECKOTO
yuupepcuteta Cankt-ITetepOypr, 2013.

7) Jlutee MOPOIIKOBBIX cMmeceid,
http://www.plastics.ru/pdf/journal/2013/06/Pogodina.pdf

Jononnumenvnas numepamypa:

1) IlepcruektuBHbIe MaTepuasibl. CTPyKTypa W METOMABI HCCIICIOBAaHUS. Yd.
noco6wue mox pen. J[.JI. Meepcona. - TT'Y, MUMuC. - 2006. - 536 c.

2) bB.K. bapaxtia, A.M. Hemenyz Mertamisl u cIUiaBbl. AHamu3 u
uccinenoBanne. OU3NKO-aHATUTUYECKUE METOJIbl UCCIIEIOBAHUS METAJIOB
u cmaBoB. CripaBounuk.. —CI16.:HITO «IIpodeccuonany. — 2006.

3) BBenenue B cucreMaTHKy yMHbBIX Matepuaios / JI. C. [Tunuyk [u ap.]; mox.
obmr. pen. JI. C. IMunuyka. — Munck: benapyc. nHaByka, 2013. — 399 c. —
ISBN 978-985-08-1540-8.

4) Mymera A.B. Kommnosutel. Y. 1. OCHOBBI MaTepUaNOBEIACHUS
KOMIO3ULIHUOHHBIX MaTepuanoB. M.: HUAY MU®U, 2013. 96 c.

5) 4. Hanomarepuainsl. Knaccudukarus, 0COOCHHOCTH CBOMCTB, IPUMEHEHHE
U TEXHOJIOTMM TMOdy4yeHus. YueOHoe mocolOue. MexayHapoIHbIi
YHUBEPCUTET MpUpOAbI, obmiecTBa U 4enoBeka «JlyOna» @Duinan
«¥Yrpema», Mocksa 2007, 125 c.


http://www.plastics.ru/pdf/journal/2013/06/Pogodina.pdf

6) Micro Metal Powder Injection Molding , Kazuaki Nishiyabu Kinki
University, Japan http://cdn.intechopen.com/pdfs/33647/InTech-
Micro_metal_powder_injection_molding.pdf



PA3JIEJI 3. PE®EPAT

Pedepar BhImonHAETCS AHMIIAMH, TMOCTYHAIOMIMMH B aCIUPAHTYpPY, C ILEIBIO
IpeIBapUTENbHON OIICHKHM MX BO3MOXKHOM CKJIIOHHOCTH K Hay4HOM pabore. Tema
pedepaTta BBHIOMpAETCS CaMOCTOSATEIBLHO HCXOAS W3 HAyYHBIX HWHTEPECOB
MOCTYMAIOMIET0 W TPEANOoJaraéMoro HampaBiICHUs HAy4YHOTO HCCIEAOBAaHUSA B
pamKax BbIOpaHHOW Hay4HOH CHEIUAIBHOCTH, JIMOO M3 IMpeajgaraeMoro kadeapamu
MPUMEPHOTO MEPEUHS TEM.

Pedepar mpomxeH coaepkarb BBEACHUE, OCHOBHYIO YacTh, 3aKJIIOUYEHUE,
CIIUCOK UCIOJIb30BAaHHOM JTUTEPATYPHI.

Bo BBeaeHNM ocBelaeTcs akTyalbHOCTh TEMbI (HAYYHOU MpOOJIEeMBbl), LIETU U
3a/1a4u pabOThI.

OcCHOBHasl 4acTh JIOJKHA PACKPbIBaTh TEOPETUUYECKHE OCHOBBI TEMbI, BKIIA[
POCCHICKUX U 3apyOeXHBIX YUEHBIX B €€ pa3pabOTKy, HauboJiee BaKHbIE MPOOIEMBI,
BBISIBJICHHBIE B XOJI€¢ HAYYHOTO HCCJIEIOBAHUS, COOCTBEHHYIO MO3UIIMIO aBTOpa IO
U3JIaraéMbIM BOIIPOCaM, a TakKe COJep)KaTh MPAKTUYECKUE MATEpPUANbI: OIBIT
KOHKPETHBIX TMPEANPUSATHN M OpraHu3alfii, COOTBETCTBYIOIIYIO CTaTHUCTHKY,
aHAJIMTUYECKHE TAHHBIC U Jp. IO TeME HayYyHOTo uccaenoBanus. Tadmuipl, rpaduky,
IUarpaMMbl  BBITIOJIHAIOTCS  aBTOPOM  CaMOCTOSITENIbHO ~ (CKaHMPOBAaHHWE  HE
JOTTyCKaeTCsl).

B 3akmioueHuMn  aBTOp  JODKEH  OOOOMIMTH — pe3ynbTarhl  HAYyYHOTO
UCCIIEIOBaHMs, CHOPMYIMpPOBaTh MNPEMIOKEHUS U BbIBOJABL. O0sA3aTeIbHBIM
YCIIOBUEM BBINIOJHEHUSI pedepaTa SBISETCS CaMOCTOSTEIbHOCTh, HAYYHBIN MOAXO0] U
TBOpPYECKasl HAIIPaBJIEHHOCTb U3JIaraeMbIX BOIPOCOB.

O6bem pedepata - 20-25 ctp. (mpudrt 14 Times New Roman, momyTopHBIit
untepBai). Odopmienue pedepara T0KHO COOTBETCTBOBATH cTaHIapTam: moJsi- 20
MM — JIEBO€, BepxHee, HuxkHee; npaBoe — 10 MMm. OOpazer; ohopmIiIeHHS] TUTYJIBHOTO
nucta pedeparta npeacrtapiieH B [Ipunoxenuu A. B yacTu HeyKka3aHHBIX TpeOOBaHUM
K opopmienuro pedepara pykoBoacTBoBarbecs ['OCT 7.32.-2001 «OtyeT 0 Hay4HO-
uccnenoBarenbekoit padore. CTpykTypa U npaBuiia 0hOpMIICHUSD.

B uuciie ncnoap30BaHHON JIMTEPATYPhI AOKHBI ObITh PA0OTHI OTEUECTBEHHBIX
U 3apyOeKHBIX aBTOPOB, CTaThbH TEPUOJUYECCKUX W3MaHWN, VIHTEpHET pecypchl,
HOPMAaTHUBHBIE JOKYMEHTHI. lVcronb3yeMble HWCTOUYHWUKHA OOS3aTENbHO TOJKHBI
coJiepKaTh pabOTHI 3a MOCIeAHNUE 3-5 JIeT.

Ha pedepar B 00s3aTensHOM NOPSAAKE MPEIOCTABISIETCS OT3bIB, MOANMCAHHBIN
MOTCHIIMAIBHBIM HAYYHBIM PYKOBOIUTEJIEM JIUIIA, MOCTYMHAIONMIET0 B aCMUPaHTYPYy,
WM MOTMBHPOBAHHOE 3aKiItoueHre Kadeapol, MpopuiIbHOM MO BRIOpAaHHON HAYYHOM
CHELMATBHOCTH, U TIOJIMUCAaHHOE 3aBEAYIOMUM Kadeapoil 1 Ha3HAYEHHBIM BEIyIIUM
CHELMATUCTOM O TeME MCCIIEA0BAHNUS.



MUHHCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHUS POCCUIICKOU ®EJIEPALIUN
OEJAEPAJIBHOE 'OCY AJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE VUPEXJIEHHWE BBICILIEI'O OBPA3OBAHMA

«MOCKOBCKHUI HO.JII/ITEXHI/IJIECKI/IfI YHUBEPCUTET»
( MOCKOBCKHHU ITOJIUTEX)

IMPUJIO)KEHUE A

Obpa3zen TuTyIBHOTO JTUCTA pedepara
0 CHCHUATBbHOCTH JJIsl HOCTYIUICHHS
B aCIIUPAHTypy YHUBEpCUTETA

@CZMI/UZL{}Z, umsA, omdyecmeo asmopa

PE®EPAT
JUTSI TIOCTYTUICHHSI B ACITUPAHTYPY 110 HAYYHOH CTICTIMATBHOCTH
(KOO U HaumMeHoB8aHue HaAYYHOU CReYUdIbHOCMIL)

Ha TEMY:

Mocksa 20



