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Beenenue

[IporpaMma BCTyNMHMTENBHOTO WCIBITAHWS B ACHUPAHTYpy 1O HAy4YHOM
cnequanbHocT  2.6.17. «MarepuanoBeneHue» pa3paboTaHa B COOTBETCTBHHM C
TpeOOBaHUSAMU 0a30BBIX YUEOHBIX MPOTPAMM TEXHUYECKHUX CIICIUATBHOCTEH BBICIINX
y4eOHBIX 3aBEJICHUN U MACIIOPTOM HAYYHOH CIIEIHUATBEHOCTH.

PA3JIEJI 1. OBHIUE ITOJIOKEHUA

1. Ha BcTymuTenpHOE HCTBITAHWE TMOCTYIAIOIIME TOMYCKAIOTCS MPU HATHYUAU
JIOKYMEHTa, YJIOCTOBEPSIOIET0 JUYHOCTh U TPaXJAAHCTBO (TAacropTa), U PacHUCKH O
nojiaue JOKYMEHTOB.

2. ®opma npoBeACHHS BCTYMUTEIHHOTO UCTIBITAHUS: TUCHMEHHBIN KOMILTEKCHBIN
MEXIUCITUTUIMHAPHBIN 3K3aMEH U YCTHOE coOeceloBaHME IO BOIpocaMm U pedepary.
KoMriiekCHbIN MEXAUCITUTUTMHAPHBIN K3aMEH BKIIIOUAET CJICAYIOIINE TAIlbI:

- OIlEHKa ypOBHS  MOJTOTOBJICHHOCTH, COOTBETCTBYIOIIETO  HAy4YHOMU
CIEIUATBHOCTH;

- OLICHKA CTEMEeHHU MPOpPabOTAHHOCTH TEMbl HAYYHO-UCCIE0BATEIBCKON padOTHI,
IUIAaHUPYEMON K peaju3allid B paMKax MporpaMMmbl OOydYeHHs] [0 Hay4HOU
cnieruanbHoCTU (pedepar).

3. Ilo pe3ynpTaramM BCTYNHTEIBHOTO HCHbITaHUS mocTynaromemy 1o 100-
OAJITLHOM CHCTEME BBICTABIISIETCS OILIEHKA OT HyJS 10 cTa OawioB. MUHUMAaIbHO
HeoOxoauMoe KoJimdecTBo OamuoB 1o 100-0amabpHOM cucteMe coctaBiseT 40 Oanios,
HUKE KOTOPBIX BCTYIUTEIHLHOE HCIIBITAHUE CUMUTAETCS HECAaHHBIM. MTOoroBas OIeHKa
BCTYITUTEIHHOTO UCITBITAHUS ONPEACIIACTCS MyTeM CYMMHPOBAaHUS KOJIMYECTBa OAIIOB,
MOJIYYCHHBIX TI0 KaXJOM YacTh KOMIUIEKCHOTO MEXIUCIMIUIMHAPHOTO HK3aMeHa.
MakcumanbHOE KOJMYECTBO Oa/NIOB MO KaXKJIOW YacTU HSK3aMEHa MPEICTaBICHO B

tabmure 1.
Ta6mmma 1
MakcumaJjibHoe Kou-Bo
Ne n/m HauMeHoBaHMe
KO0JI-BO 0aJJIOB BOIPOCOB
1 OTBeTHI Ha KOHTPOJIbHBIC 60 3
BOIPOCHI (MMCHbMEHHO)
2 CobecenoBanue 1Mo BOIpocam 20 ]
paszeina 2 (YCTHO)
3 CobecenoBanue 1o pedepary 20 i
Uroro: 100




4. DK3aMEHAIMOHHBIM OWJIET COAEPKUT 3 KOHTPOJIBHBIX BOMpOca IO
JUCUUIUIMHAM, YKAa3aHHBIM B MpPOrpaMMe€ BCTYIHUTENIBHOIO HWCIBITaHUS B pasfiene 2.
CoOecenoBaHue MPOBOJIUTCS 10 BOIpOcaM paszzesia 2 v MpeCTaBIeHHOro pedepara.

OTBeT Ha KaX[Iblil Ha BOMPOC KOMIUIEKCHOTO MEXAUCIUIUIMHAPHOTO PK3aMEHa
OLICHUBAETCS B COOTBETCTBUM CO ILIKAJIOW OlleHHMBaHUA (Tabimua 2). MakcumaibHas
OLIEHKA 3a OTBET Ha Bompoc coctasisieT 20 6annoB. BpeMs BbINOIHEHHUS TUCBMEHHOTO
3aJJaHUs COCTABISIET — 45 MUHYT.

Tabmura 2

bajbl Kpurepuii BbICTABJICHUS OLIEHKH

16-20 | JlemoHCTpalusi OTJIMYHBIX 3HAHUN 1O 3aJaHHOMY BOMPOCY. YMEHHUE
WJUTIOCTPUPOBATh TEOPETHUYECKUE TMOJOXKEHUS H3CKU3aMH, Trpadukamu,
dopmynamu. [Iupokuii Kpyrozop no o0CykJ1a€MbIM BOIIPOCAM.
12-15 | JlemoHCTpalusi TBEpABIX 3HAHUH MO 33IaHHOMY Boripocy. Hannuue menkux
HETOYHOCTEHN B OTBETE M B MIUIIOCTPATUBHOM MaTepHaJIE.
8-11 | Hemoxoe 3HaHHE BONPOCa, HO C 3aMETHBIMH OIIMOKAMHU.

5-7 | CnaGoe 3HaHM€ M TIOHMMAHUE paCCMAaTPUBAEMOIO BOMNpPOCA, CO
3HAYUTEIbHBIMU OLIMOKAMHU
0-4 | He3naHne M HEMOHMMAHUE PACCMATPUBAEMOI0 BOIIPOCA.

5. BerynuTtenbHble UCTIBITAHUS MPOBOASTCS B OUHOM (hopmaTe U ¢ MpUMEHEHUEM
JVCTAHIIMOHHBIX TEXHOJOTHM MO PACHUCAHUI0O NPUEMHON KOMHUCCHHM YHUBEPCUTETA,
pa3MeIeHHOMY Ha O(UIIMAIEHOM CaiiTe YHUBEPCUTETA.

DK3aMeHalMOHHAs ayAUTOPUS 00bsABIsAETCS 3a 1 JIeHb 10 Hayaja BCTYNUTEIbHOTO
UCIIBITAaHUSI B OYHOM (popmare.

6. BcTynuTenbHble UCHBITAHUS C MPUMEHEHHEM AUCTAHIUMOHHBIX TEXHOJIOTHI
NPOBOJATCA Ha BBIIEIEHHOM o00Opa3oBaTesbHOM mopTtaie MockoBckoro Ilomurexa
(https://online.mospolytech.ru) (mamee — LMS), Ha KOTOpOM pa3MelieH OHJIaH-KypC
«BNA2026 <Kon u HaumenoBanue OOIT>» nisa npueMa BCTYNHUTENBHOTO UCIIBITAHUS
(Hampumep, «BHNA2026 2.6.17. MarepuanoBeaeHue»). BzaumoaeicTtBue Mexay
YYaCTHUKAMHU BCTYIUTEIbHBIX HCIBITAaHUHN (TpefceaaresieM, WICHAMH KOMHUCCUU U
abUTypUEHTaMHU) OCYIIECTBIIAECTCS C MPUMEHEHHEM JHMCTAHUMOHHBIX TEXHOJOTUH H
BuseokoHpepeHcsa3n B cucteme MTC Jlunk, Zoom wu mp. Ccbuika Ha
BUJICOKOH(EPEHIIUIO pa3MeIlaeTcsl Ha OHJIaH-Kypce Ha moprtanie LMS. KonkpeTHblit
BUJ] UCTIOJIb3yEMOT'0 IPOrPaMMHOTO MPOIyKTa OyAeT yKa3aH NpUEMHON KOMUCCHEH.

7. Onnaitn-kypc «BM1A2026 <Kon u HaumenoBanue OOIT>y», npeiHa3HaueHHbBIN
s npoBenenuss BUA, conepxuT paszaensl i 3arpy3Kd NMUCbMEHHBIX OTBETOB U
pedepata, IIporpamMMmy BCTYNUTENBHBIX HMCHBITAHWA IO HAYYHOW CHEIUAIBHOCTH,
npaBuia nposeneHus BUA, B T.u. OnaHK corjacusi aOUTypuUEHTa O MPOBEACHHUU
BUJIeO(UKCAIIMN X0 UCTIBITAHUN.



8. Peructpanus Ha nopraine BUA u noctyn k onnaiiH-kypey «BUA2026 <Kopg n
Haumenosanne OOII>» ocymecTBusiercs M3 JWYHOrO KaOuWHeTa aOuUTypueHTa,
c(OpMUPOBAHHOTO TpPH TOJa4Ye JOKYMEHTOB B NMPUEMHYI0 KOMHUCCHI0O MOCKOBCKOTO
[Tomurexa.

9. Ccbuika 715 MOAKIIIOYEHUs K BuaeokoHpepentnu BUA noctynna abutypueHty
B oHuaiiH-kypce «BMA2026 <Koa m HammenoBanue OOII>» mocne peructpanuu Ha
nopraine BUA.

10. Tlepen HauanoM BCTYNUTENBHOTO HCIBITAHUS, MOCTYMNAKOIIMM COOOIIAeTCs
BpEMS U MECTO MOJYyYEHUs HHPOPMALUU O MOJYUYEHHBIX pe3yibTaTax.

11. Ha BCTynMTENBHBIX MCIBITAHUAX Pa3PEIIACTCS IOJIb30BATHCSA: CIIPABOYHOMU
JUTEPATYPOH, MPEACTABIIEMON KOMHCCHUEW. 3ampenieHo IOJb30BAThCA CPEACTBAMU
CBSI3U.

12. ITocTynarommii, HapylWIalOMUA IpPaBUJa IOBEACHUS HAa BCTYIUTEIBHOM
UCIIBITAHUU, MOKET OBITh CHAT CO BCTYNUTEIbHBIX UCTIBITAaHUI. DaMumus, uMs, 0OTYECTBO
CHATOTO C MCHBITAHWN MOCTYNAOLIEr0 U IPUYUHA €r0 CHATHS 3aHOCATCS B MPOTOKOJI
MPOBEICHHS BCTYIUTEIbHOTO UCIIBITAHUS.

13.Ilpn mpoBenEHHH BCTYHUTEIBHOTO WCIBITAHHUS YTOYHSIOIIME BOIPOCHI
NOCTYMAIOMIMX [0 COJIEPKAHUI0 SK3aMEHAlMOHHBIX  BOIPOCOB  MPUHUMAIOTCS
npejaceaareaeM HK3aMEHAllMOHHOM KOMHCCHM, B TOM 4YHClIe M0 TenedhoHy u
paccMaTpuBaIOTCA TOJIBKO B Cllydae OOHapy>KEHUsl ONEeYaTKU WJIM JAPYrol HETOYHOCTH
Kakoro-au0o 3aaHus BCTYNHUTENbHOTO HcnbiTanus. [Ipeacenarens sK3aMeHAIMOHHON
KOMHUCCHUHM 00513aH OTMETUTH ATOT ()aKT B MPOTOKOJIE MPOBEIEHUS BCTYNMHUTEIHHOIO
UCIIBITaHUs. DK3aMEHAIIMOHHON KOMHUCCHEN OynyT MpoaHaIM3UPOBAHbI BCE 3aMEYaHMS,
Opy TPU3HAHUK BOINPOCAa HEKOPPEKTHBIM OH 3aCUUTHIBAETCS MOCTYMAIOIIEMY, Kak
BBINIOJIHEHHBIN PABUIIBHO.

14. [TucbmMeHHBIE OTBETHI HA BOIPOCH 0hopMIIAIOTCS Ha OnaHke gopmara A4 ¢
yKa3aHUEM UJICHTU(DUKAITMOHHBIX JaHHBIX abutypueHTa (Gamwmus NU.0O., Homep Ousera,
HOMep Borpoca). brmank 3amosHsercs Bpy4HYO, pa300pUYMBBIM IOUYEPKOM, PYUKOH
YEPHOIro IBE€Ta. DCKU3bI, CXEMBbI BBINOJHSAIOTCS BPYUYHYIO, TOMYCKAETCs NMPUMEHEHHE
4epTEKHBIX MHCTpyMeHTOB. Kaxmass crpaHuma, cojaepxaiias OTBET, HyMepyeTcs U
BU3UPYETCS A0UTYPUEHTOM.

[To ucreyeHnn BpeMEHH, OTBEJIEHHOTO Ha BBIMOJHEHHE MMCbMEHHOIO PK3aMEHa,
MOCTYTAOIINH 3arpy>kaet CBOil 0TBET B popme ckaH-okyMeHTa (.pdf) wnu dpotorpaduun
(.jpg) B onnaitH-kypce «BUA2026 <Kox u HaumenoBanrne OOIT>» cTporo 10 BpemeHH,
YKa3aHHOT'O 3K3aMEHAIIMOHHON KOMHUCCHEN.

Bpemsi BbIMOJIHEHUS! MUCHMEHHBIX OTBETOB MO OWUJIETY cOCTaBisieT — 45 MUHYT,
BpeMs i (ororpadupoBaHusi (CKaHMPOBAHUSI) OTBETOB MO OWJIETY M 3arpy3Kd
uHpopmaiuu B cucreMmy LMS yHuBepcuTeTa B COOTBETCTBYIOIIEM pasnene - 20 MUHYT.
[Tocne ykazaHHOTO BpeMEHU 3arpy3Ka OTBETOB OyeT 3a0JI0KMpOBaHa.



15. Ilo okoHyaHuu OTBeAeHHOro BpeMeHH l[loctymaromuym cooOmaercs Bpems
MOBTOPHOTO TMOAKIIOYEHUSI K BUICOKOH(GEPEHIMU JUIsl Yy4acTHUsS BO BTOPOM ITarie
BCTYINUTEJIBbHBIX HUCHBITAHUN - COOECENOBAaHUM MO pe3yjbTaTaM MHUCHMEHHOTO OTBETa
npodrIIbHON YacTu OujeTa U coOeceoBaHmu 1o pedepary.

16. Ilepen mpoxoxkaeHueM cobecenoBanus Ha moprtaie LMS B onmaitH-Kypc
«BNA2026<Kon nu HaumenoBanue OOII>» B COOTBETCTBYIOIINI pa3ieil J0JKEH ObITh
3arpy>keH pedepar ¢ BU30H MOCTYMNAroIero B CPOK HE MO3HEE, YeM 3a 1 CyTKH J0 Hayaja
BCTYIUTEIbHBIX UCIIBITAHUM.

17. Ilo oKkOHYaHUU BCTYMHUTEIBHOTO HCTBITAHUS MOCTYMAIOUINI HH(OPMUPYETCS
KOMHCCHEN 0 HAOpaHHBIX 0aiax ¢ y4eTOM UHAUBUYATbHBIX JTOCTUXKECHUM.

18. VYder WHIMBUAYAIBHBIX JOCTHKEHMM OCYIIECTBISICTCS ITOCPEACTBOM
Ha4yMCJIeHUs] 0ajuloB 3a WMHJMBHUIAyalbHbIE JOCTIXKEHUS, HO He Oosiee 100 Oansos
32 COBOKYIHOCTb IMPEICTABICHHBIX UHIUBUIYATbHBIX JTOCTHXKCHHUM. Y Ka3aHHBIC OalIbI
HAYUCISIIOTCS  MOCTYMAKONIEMY, MPEACTABUBIIEMY JOKYMEHTHI, MOATBEPKAAIOLINE
MOJTyYEHHE pE3yJIbTAaTOB WHMBUIYaJIbHBIX JNOCTUKEHUU,
U BKJIIOYAIOTCS B CYMMY KOHKYPCHBIX OaioB. YYeT WHIUBUAYaJIbHBIX JOCTHKEHUU
OCYILIECTBIISIETCS MTPEAMETHOM KOMHUCCUEHN B XOJI€ IMTPOBEICHUSI KOMIIEKCHOTO SK3aMEHa.
[TocTynaromuii MPUHOCUT KOMUU MaTEpPHUaOB, MOJITBEPKIAIOIINE WHAUBUIYaTbHBIC
JIOCTUKEHU S, HA KOMIUIEKCHBIA 9K3aMEH.

19. Ilpu mpueme Ha oOydeHHE TO MpPOTrpaMMaM aCIUPAHTYPbl YHUBEPCUTET
YUYUTHIBAET CICAYOUINE NHINBUAYAJIbHBIE TOCTUKEHUS:

a) o0IIMe UHIUBUIYATbHBIC TOCTHKCHHUS:

o nyOnuKanmuy B U3AAHUSAX, BKIIOUEHHBIX B «bemnblii  COHCOK» W
uHaekcupyembie B 0a3ax nanHbix « Web of ScienceCore Collection» unu «Scopus» — 10
OaJIIOB 32 KKIYIO IyOIUKAIINIO;

o MyOJIMKAIMKY B U3JIaHUSIX, BXOJISIIMX B IEPEUEHb PEIEH3UPYEMbBIX HAyYHBIX
u3aaHui, pekoMeH10BaHHbIX BAK mist myOnukanuyu OCHOBHBIX Hay4HBIX PE3YJIbTATOB
nuccepranuii («nepeueHb BAK»), a Takke aBTOPCKHUE CBUIETEILCTBA Ha U300pETEHUS,
NaTEeHTHI — 5 0aJUIOB 3a KaXKAYI0 IMyOJIMKAIMI0, aBTOPCKOE CBUIETENHCTBO WJI MATEHT;

o CTaThbW, TEKCTHI, TE3UCHhl JIOKJIAJIOB, OMNMYOJMKOBAHHBIE B TpyJax
MEXIYHAPOJHBIX WM BCEPOCCUMCKUX CUMIIO3UYMOB, KOH(pepeHnid, ceMruHapoB — 4
Oasa 3a KaKIyro myOIuKaIuio;

o npoyre myoaukanuu — 2 0ajia 3a KaKIyo MyOJInKaluio;

o TUIUIOM  TOOeAuTeNs/pru3epa/Iaypeara  HaydHO-HCCIIEI0BATEIHCKOTO
Tpeka BcepocCuiickoro NHXKEHEPHOr0 KOHKYpPCA, MOJYYEHHBIN 3a MOCIEIHUE 1BA IO/,
1o Mpo¢uUII0, COOTBETCTBYIONIEMY HAyYHOH CHEIMATBHOCTH, HA KOTOPYIO aOUTYpPUEHT
nogan 1oKyMeHTsl — 10 6amios;

o IUIUIOM — moOeauTens/mpuzepa/menanucta (OpOH30BBIN, CcepeOpsHBIN,
30710TOM) Beepoccuiickoit onmuMnuaasl CTyaeHTOB «S — mpodeccuonam), moaydeHHbIH



3a TIOCTIEIHKE /IBa T'OJ1a, MO MPO(UITIO, COOTBETCTBYIOLIEMY HAYYHOU CHIEIIMATbHOCTH, HA
KOTOPYIO a0UTYpPUEHT TOIaJl JOKYMEHTHI — 5 0aJIOB;

o JTUIUIOMBI  TTOOEIUTENeH MEXIYHAPOJHBIX M BCEPOCCHUMCKUX HAyYHBIX
KOHKYPCOB, CTYJCHUYECKUX OJIMMIIMAJ] U TBOPYECKUX (PECTUBaAJICH, TeMaTUKa KOTOPBIX
COOTBETCTBYET HAIIPABJICHHOCTH MOJITOTOBKH (HayYHOU CIEIUATBHOCTH) B ACITUPAHTYPE
— 3 Gayuia 3a Kaxabli JUTLIOM;

o JTUIUIOMBI  TIOOEUTENe  pEeTMOHANBHBIX  KOHKYPCOB, CTYJIEHYECKUX
OJIUMITHA]T W TBOpYECKUX (ecTUBAJCH, TeMaTHKa KOTOPBIX COOTBETCTBYET
HaIPaBJICHHOCTU MOATOTOBKU (HAyYHOM CHEIMAaIbHOCTH) B aclUpaHType — 2 Oaia 3a
KaXXJIbIU TUTLIIOM;

o HaJM4HMe YJIOCTOBEPEHMsS O CJadye KaHIMJATCKUX SK3aMEHOB (IJIs JIUL,
CHABIIMX KaHJIUJIATCKUE PK3aMEHbI 32 PyOEKOM — CIIPaBKU O HAJWYUU 3aKOHHOU CHJIBI
NPEAbSIBICHHOTO JOKYMEHTa O cJade KaHAUAATCKUX JK3aMEHOB, BbIJAaHHOU
MunucrepcTBoM 00pa3oBanusa U Hayku Poccuiickoit @eaepannn) — 2 6amia;

o JUTIIIOM MarucTpa Wid crenuanucta ¢ oTinuarem — 10 6amios;

o pPEKOMEHAATEIbHOE TUCHbMO OT MOTEHIIMATBHOTO HAYYHOTO PYKOBOJAUTENS /
pykoBoautens Llentpa komnerenuuii Mockosckoro [Tonutexa — 30 6amios;

0) 11eJIeBbIC MHANBUTyaTbHBIE JOCTUXKCHUS:

o y4acThe B MEpPONPUSITHSIX MO Mpo(ecCHOHAIBLHON OpUeHTaluu (J1anee —
poopuEHTAITMOHHBIC MEPOTIPUSTHSI ), TPOBOJIUMBIX 3aKa3YMKOM II€JIEBOTO O0yUEHHUS —
1 Gayn 3a OAHO MEPOIPUSTHE, MPOIIE/IIee B TEYCHHE ToJla 10 JaThl Havyajla Impuema
JIOKYMEHTOB Ha IIPOTrpaMMBbl aCITUPAHTYPHI.

20. B ciuyuyae paBeHCTBa TipaB (KOHKYPCHBIM Oasi, Oallibl MpeaMEeTOB
BCTYNUTEJIBHBIX HCMBITAHUN B COOTBETCTBUU C MPUOPUTETAMU, WHIUBUIYATHHBIX
JOCTIKEHMI) HA TIOCTYIUJICHUE JIBYX M 0oJiee MOCTYIAININX, MPETCHIYIONUX Ha OJTHO
MECTO, IIEPEUCHb 3aUUCIIIEMBIX JIUL ONPEAEIISIETCS IPUEMHON KOMUCCHUEN Y HUBEPCUTETA
Ha OCHOBAHHMH PACCMOTPEHHUS JIMYHBIX JEJ MOCTYNAIOIINX.

21. IlocTynaroniuid, CIaroMi BCTYUTEIbHBIE UCTIBITAHUS JUCTAHIIMOHHO, TAKXKE
MOXeET ObITh JOCPOYHO yAAJICH U3 BEOMHAPHON KOMHATHI B Clydae €Clii OOHAPYKUTCS,
YTO OH HaXOJUTCS B IOMEIICHUHU HE OJIMH M €My MOMOTaIOT TPEThH JIUIIA.

22. Ilocrynaromuii, KOTOPBIN IUIAHUPYET CAaBaTh BCTYNUTEIbHBIE HCIBITAHUS
JTMCTAaHIIMOHHO, JTOJKEH ObITh obecnieueH [IK ¢ BumgeokaMmepoil Xopouero paspenieHus,
MUKPO(OHOM, U YCTOWYMBBIM HHTEPHET COCIWHECHUEM, NPH ITOM €CIH B TPOIECCE
MPOBEJICHUS UCTIBITAHUIN Y TIOCTYMAIOIIEro MPONagaeT KapTUHKA WU CUTHAJI UHTEPHET
COCIMHEHUS W OHO OyJeT pa3opBaHO, MMEETCs HE Oojee 5 MUHYT Ha TOBTOPHOE
MOAKIIOUEHHE, 0OoJiee HATOr0 BPEMEHM HCIBITAHUE CUYUTACTCS 3aBEPIICHHBIM,
MOCTYIAIOIIEMY CTaBUTCA OIEHKa Mo QakTy mnpomieameid Oecenbl 10 BpEMEHU
OTKJIFOUECHHS.



PA3JIEJI 2. COAEP)KAHUE BCTYIIMTEJIBHOI'O NUCIIBITAHUSA

[IporpamMmmMa BCTYNHUTENBHBIX HCHBITAHUWA MO HAYYHOH crenuaibHOCTH «2.6.17.
MarepuranoBeieHre» NPETyCMATPUBAET KOMIUIEKCHYIO OLIEHKY 3HAaHMM W YPOBHSA
IIOATOTOBJICHHOCTH MOCTYIAOIIErO U BKIFOYAET CIEAYIOIINE YaCTH:

o OuneHka ypoOBHS NOArOTOBJIEHHOCTH II0 HAYYHOM CHEHHAJIBHOCTH
«2.6.17. MarepuaJioBeeHHue».

BcerynuTenpHOE UCIIBITaHKE 110 HAYYHOU CIIENUAIBHOCTH ONPENEIISIET, HACKOIBKO
CBOOOJHO U ITyOOKO JIMIIA, TOCTYTAIOIINE B ACIUPAHTYPY, BIAJACIOT TEOPETUUECKUMHU H
NPAKTHUYECKUMHU 3HAHUSAMHU 1O TPO(YUIBHBIM JUCHUILTUHAM, KOTOpPbIE B Oy IyIlIeM MOTYT
CTaTh OCHOBOM UX HAy4YHOU-UCCIIENOBATEIbCKON AEATEIBHOCTH.

o Ouenka creneHy NpopadoOTAHHOCTH TEMbI HAYYHO-HCCJIEI0BATEILCKOM
padoThI, IVIAHUPYEMOH K peaji3allui B pAMKAaX POrpaMMbI 00y4YeHHsI 110 HAYYHOH
creuuaJbHOCTH (pedepar)

B pedepare nznararorcsi OCHOBHBIE MOJIOKEHHSI PA3BUTHSI HAYUHBIX UCCIIETOBAHUI
II0 OJTHOM M3 T€M HAy4YHOM CIEeHUaIbHOCTH «2.6.17. MaTepuanoBeieHue», B TOM YHUCIIE
10 TEME, IIJITAHUPYEMOM K BBIIIOJIHEHUIO AUCCEPTALUU.

2.1. PexomenayeMble pa3aebl U TeMbl IPOIPAMMBbI BCTYNUTEIbHBIX
HUCNBLITAHUA

Tema 1. Merasuinyeckue MaTepuaJibl B MAIIMHOCTPOCHUH

1. Kpucraninyeckoe cTpoeHue

Crpoenue atoMoB. Mogenb bopa. Cuiel, AeiicTByromue Ha atoM. Kpucramimueckas
pelIeTKa U €€ XapaKTePUCTUKU. DJIEMEHTapHasl sueilka, KpUCTaUIMYECKUE CHCTEMBbI U
pewetkn bpase. Onucanne KpHUCTAIUIMYECKUX PELIETOK C TMOMOIIb MHIEKCOB Y3JIOB U
HarpaBieHul. Muaekcel Muiepa. DIIEKTPOHHAS. CTPYKTYpa M MEPUOIUYECKAs CUCTEMA
aneMeHToB. Kpurcrammyeckoe cocrosiHue. OCHOBHBIE THUIIBI CBSA3HM B KPUCTAJIIAX: MOHHAS
CBS3b, KOBAJICHTHAS CBSI3b, METAJUINYECKAS CBSI3b. TUIMYHBIE ATOMHO — KPUCTAJUIMYECKUE
ctpyktypbl MetaiuioB - ['TIK, TTIY u OLK pemerku. KoadduimeHr koMmakTHOCTH,
KOOPAMHALMOHHOE YHCII0. AHU30TPONHS CBOMCTB KPUCTAILIOB.

2. PeanbHoOE cTpOEHHE METAJUIMYECKMX KPUCTAJJIOB

OmnpeneneHue CTPyKTypbl pealibHOTO KprcTaiia. MeTtpuueckas (IpocTpaHCTBEHHAST )
kinaccudukanys BHYTpeHHEro crpoeHus. lIpencraBieHwe o0 MHKpO-, Me30- U
MaKpOCKOIMYECKOM MacIiutadbe CTpyKTypbl. OlpeneneHue HyJIbMEPHbIX, JIMHEHHBIX,
00BbEMHBIX J1e(h)eKTOB KPUCTAUIMYECKOTO CTPOEHHsI TBEPIBIX Tesl. ToueuHble ae(eKThI:
BAKAHCHH, MEXXY3€JIbHBIE aTOMBbI, aTOMbI BHEIPEHHs, aTOMbI 3aMelleHus. Murpauuu
ToueuHbIX JaedekToB. Mctounmkm BakaHcwii (MexaHusmbl @Openkens wu IlloTTkm).
3aBUCUMOCTb KOHIIEHTPALIMU BaKaHCHUI OT Temreparypsl. JluHeiinble nedextsl. OCHOBHBIE



TUIBl TUCITOKauuii. KpaeBble NTHUCITOKANUH, UX CKOJIBKEHUE W NEepenoyi3anue. BUHTOBbIE
JIUCIIOKALIUU, UX cKoJibkeHue. CMerannbie quciokanuu. Bektop broprepca. OpuenTarus
JIUCJIOKAIIUM Pa3HbIX TUIIOB MO OTHOIIEHUIO K BeKTOpY broprepca. Onpenenenue mioTHOCTH
quciokarmid.  Cuibl, JEHCTBYIONIME HA JUCIOKALMIO. YIPYroe B3auMOJICHCTBHE
quciokaruid.  Jlucnokaluy TOJIHBIE M 4yacTWyHble. Jluccoumamuss ¥ oObeTuHEHUE
nucnokanui. Kpurepuit @panka. [I1oTHas yrmakoBka aTOMOB B KpUCTA/UIaX C PEHIETKAMU
K u T'TIY. Tunmussie nedexts ymakoBok B ['TK, TTIY u OLK pemérkax.
BzanmopeticTBue auciIoOKanuidi ¢ TMPUMECHBIMH aTOMaMW W BakaHcusMu. [loHsatue o0
arMocdepax Korrpemna, Cayka n Cy3yku. OOpa3zoBaHre ¥ Pa3sMHOXKCHHE JTUCIOKAIINH.
Cerkn mucnokammid. Hcrounnk @panka-Puma. OCHOBHbIE MEXaHU3Mbl YIPOYHEHUS
MarepuanoB. CTaiuyu ynIpoOYHEHUS MTOJMKPUCTAIIOB. THIBI AUCIIOKALIMOHHBIX CTPYKTYP Ha
Pa3IMYHBIX CTAAUSAX yHpo4yHEHHs. ['paHulbl 3epHAa W ynpodyHeHue. JluciaoKaloHHas
MOJIETIb ManoyraoBbIX TpaHull. llomuronmzanusa. bonblueyrimoBeie rpaHuibl. Mogenb
noBropsromuxcs yriao.. Jledekrsr ynakoBku. JBoitHuku. quddys3us B TBEpAbIX MeTaIIax
u crutaBax. 3akoHbl quddy3un. Camoauddysus u rerepoanddysus. Mexanuzm quddys3un.
Temneparypnas 3aBUCUMOCTh Kodddunmenta nuddysun. Bocxopsmas mauddysus.
Yucteie MeTaIuTbl. XUMHAYECKHE COCIMHEHMS. TBEPABIE PACTBOPHI 3aMEIIEHUS, BHEIPEHUS
n BbluMTaHMs. Da3pl BHEAPEHWA. YTOPSIOYEHHBIE TBEpABIC pacTBOpBL. JlampHUN H
OMMKHUN TOpSAOK. DnekTpoHHble coenuHeHus. daspr JlaBeca, c-¢a3pl (Ha mpumepe
CILTABOB JKEJIC30-XPOM).

3. 3aTBepaeBaHNe MeTA/UIOB U CIIABOB

Kpucramm3zauuss yucteix MeramwioB. Kpuble oxmaxaeHus. CKpbITasi TEIIOTa
kpuctaumzauuu. [lepeoxnaxnenue. Tepmonnnamuka npouecca. MexaHu3M M KMHETHKA
Mporiecca KpUCTAUIM3ALNH. 3apOXKIACHUE [IEHTPOB KpUcTaumm3aunu. Kputuueckuii pazmep
3apoapiiia. CKOpoCTh pocTa KpucTauioB. CTPOSHUE CIIMTKOB CLIOKOMHOM M KUIISIIIEH CTaJIH.
Hewmerammyeckue BKItOUeHHS. Y CIOBHS 00pa30BaHUs METAJUIMYECKUX cTekoi. [IpaBuio
¢a3. Tumsl quarpaMM COCTOsIHUSI OMHApHBIX CIUIaBOB. [IpaBuiio oTpeskoB. Jluarpammel C
ABTEKTUYECKUM, NIEPUTEKTUYECKUM, MOHOTEKTUYECKUM MPEBPALLICHUEM, C YCTOMYHUBBIM U
HECYCTOMYMBBIM XUMHUYECKHM COCIUHEHUEM. OBTEKTOMIAHOE, TEPUTCKTOMAHOE U
MOHOTEKTOUAHOE MpeBpatieHue. [Ipocrenime qnuarpaMMbl COCTOSIHHSI TPOUHBIX CUCTEM.

4. Hakyen u pekpucTajin3anus

WN3MeHeHne CTpPYKTypbl W CBOWCTB MeETala IIOJ BJIMSHUEM IUIACTUYECKOU
nedopmali ¥ TeMIepaTypHoro BozaencTBusi. OTapix u nojuronuszanus. [lepBuunas u
coOupatenpHas peKpucTau3ausa. TeKCTyphl. 3aBUCUMOCTh POCTa 3€PEeH OT CTETCHU
HakJIena u Temneparypsl. Jluarpamma pekpucramumzanuu. TepmoMexanndyeckas 00padoTka
CTAJIU U CILIABOB.



5. CnuiaBbl Kesie3a ¢ yriaepoaom

Juarpamma sxene3o — yriepon. JKeme3o M ero amioTpornuieckue Moau(uKaimu.
MarHuTHOEe MpeBpalleHre; MPEBPAIICHUs, TPOUCXOAAIIME B CTAM MPH 3aCTbIBAHUM U
IUIABJICHUM B O0OJacTH TEPUTEKTHUECKOTO TPEBpallleHus, BHE €ro M B 00JacTu
CYIIECTBOBaHMsI 3BTEKTUKH. CTPYKTYpPHBIE COCTABIISIONINE U (ha3bl 5KEIE30 — YIIIEPOAUCTHIX
CIUIaBOB: AyCTEHHUT, IIEMEHTHT, JeneOyput, GeppuT, NEPIUT, BTOPUUHBIA U TPETUYHBIN
neMeHTUT. CTany JT03BTEKTOMJIHBIE, SBTEKTOMIHBIE U 3a3BTEKTOUIHBIE. bemble U cephle
gyryHbl. ['padut u ero popmel. TunuduHbie CTPYKTYpBI CTAIU U YyTyHA.

6. Tepmuueckast 00padoTKa cTAIU

Knaccudukanmsa BugoB Ttepmuueckoil o0paboTku. TepmomuHamuka (a3oBbIX
npeBpaieHuii. 'oMmorenHoe u rereporenHoe 3apoxxaeHue (as. Kunernka nuddy3noHHBIX
dazoBbix npepamieHuit. OTxur cramu. OOpa3oBaHHE ayCTEHUTAa IMPH HArpeBe CTallu.
W3menbueHne 3epHa B KPUTHUYECKOM HMHTEPBAJIE U IIOCIEAYIOIIMKA pPOCT 3€pHA B
ayCTeHUTHOM oOjactu. Menko3epHUCTass U KPYIMHO3EpHUCTas cTaib. [IpeBpaiieHue
ayCTEeHUTa MpU mnocieayromneM oxnaxiaeHuu. uddy3nonHbsie npeBpaiieHus ayCcTeHHUTa
IIPY HEMIPEPHIBHOM OXJIAKACHUU U MIPU U30TEPMUYECKUX BBIIEPKKAX. TEPMOKUHETUYECKHE
M U30TEPMUYECKHE JUarpaMmbl IMPEBpALICHUS ayCTEHUTA. BiusHuEe JerupoBaHus Ha
KUHETUKY (a30BbIX W CTPYKTYpHBIX TMpeBpalieHuid. SIBleHue  CTPyKTYpHOU
HACJICJICTBEHHOCTH U CIIOCOOBI M3MENBbUYCHHUSI 3epHa B cTaM. 3akaika ctaimu. OcoOeHHOCTH
MapTeHCUTHOTro npeBpaiieHus. Mexanusm nepectpoiiku 'K pemérku aycrenuta B OLIK
pem€TKy MapreHcura 1o beitny u KyparoMoBy. TeTparoHanbHOCTb PELIETKM MAPTEHCUTA B
3aBUCUMOCTH OT COJACpKaHUs yIrJiepoaa. 3aBUCMMOCTh Hadyajla U KOHIIA MAPTEHCUTHOTO
MpeBpalicHus OT  coJepkaHusi  yraepojga. OcrartouHbld  aycTeHUT. KuHeTnka
MapTEHCUTHOTO TpeBpalieHus. Bausaue nedopmaiyii Ha MapTEHCUTHOE TPEBpallCHUE.
[TakeTHBIN (IUCIOKAIIMOHHBIN) U TIACTUHYATHINA (IBOMHUKOBBIN) MapTeHCUT. beiHuTHOE
npeBpaiieHue. Bepxuuii n HwkHul OceiHuT. CTpoeHHe OelinnTa. KnHeTtnka OeHHUTHOTO
IpeBpalicHuss W ero MexanusM. [IpokammBaeMocTe cramu. Kputudeckas CKOpOCTb
oxnaxaeHus. OmnpenelieHne MPOKAIMBaEMOCTH. TeMmiieparypa HarpeBa MOJ 3aKaJKy
JIODBTEKTOMIHOM, DBTEKTOMIHOM W 3a3BTEKTOUJHOW CTalu. BHYTpEHHHE HaNpPsKEHUs,
BO3HUKawomue npu 3akanke. Jledextsl 3akamku. CrocoObl 3akayiku. OTIyCK CTalu.
[IpeBpaiiieHust mpu OTITyCKE CTaJI. BhIieneHue npomMexkyTouHbIX kKapouioB. OOpa3zoBaHue
LIEMEHTUTA U €ro NnocaeAyomas koarysiuus. Pacnan octatounoro aycrenuta. OTnyckHas
xpynkocts [ u Il poga. x npupona. Bimusaue monubaena n nmpumMeceil. 3akaika ¢ HU3KUM
Y BBICOKMM OTITYCKOM.

7. XumMukoTepMuiecKkas o0padoTrka
[lementauus. AsorupoBanue. Crany, NOpUMEHSEMbIE s a30TUPOBAHUSL.
[MuanupoBanue. luddy3noHHas MeTauIu3aysl.



8. Yruepoaucroie crajau

Brustaue yrnepona, mapranma, kpemuus, pocdopa, cepbl u aTFOMUHIS Ha CBOMCTBA
ctam. BimsiHue razoB — Bomopona, a3ora, kuciopoaa. Hemeraumueckne BKIIOYEHMS.
Cray KWISIye, TOMYCIOKOWHBIE M CHOKOWHBIC. KOHCTpYKIMOHHAs CTajlb OOIIETo
HazHaueHus. WHCTpyMeHTanbHas cCTajgb. XOJIOJHOKaTaHHAsi CTaib (JIGHTHI, JIUCTBHI).
[TpoBoioka.

9. CnenMajbHbIe CTAJIN

BimstHue nerupyrommx 3JIeMEHTOB Ha TPAaHUIIbI CYIIECTBOBAHUS AJTIOTPONTUYECKUAX
MOIU(pHKALINH jKeJe3a. DJIEMEHTHI CYXKaoIUe W PacIIUpSIONIe 0071acTh CyIIeCTBOBAHUS
aycreHuTa. JluarpamMmbl COCTOSIHMSI OMHAPHBIX CIUIABOB JKEJ€3a ¢ HUKEJIEM, MapraHiieMm,
XpOMOM, MOJIUOIEHOM, BOJIb(hpaMoM, BaHaIMEM, KpeMHHEM, allfoMUHUEM. Pacripenenenue
JICTUPYIOIIHMX IIEMEHTOB B CTAJISIX U UX BIIMSIHUE Ha cBOMCTBa depputa. CocTaB KapOUTHOM
(a3bl B JIETUPOBAHHBIX CTAJSIX. BiMsHUE JIErHpYOMIMX AJIEMEHTOB Ha KMHETUKY pacraja
ayCTEHHUTA B U30TEPMUYECKUX YCIOBUAX U IIPU HETIPEPHIBHOM OXJIAXKIECHUN, MAPTEHCUTHOE
1 OEHHUTHOE TIPEBpAIICHUS U Ha MIPEBPALLEHUS, TPOTEKAIOIINE TIPU OTITYCKE 3aKaJICHHOM
CTAJIN.

KoHncrpykumonHsle nernpoBansbie ctanu. [Iposinenne otmyckHoi xpynkoctu [ u 11
pona. Cranu s IEMEHTALMK. YTy4IlIa€MbI€ CTAJIM C HU3KUM U CPEAHUM COAEPKAHUEM
yraepoaa. MapreHcuTHo-ctapetoiue ctaii. Cranu s npyskuH. [HapukonoJImmmHuKoBast
cranb. Onokensl. [udepHsiit u3nom u apyrue crenupuueckue MopoKy JETUPOBAHHBIX
crasneit. [Ipuunabl 00pazoBaHust J€PEKTOB U BO3MOKHOCTh UX YCTPAHEHHUS.

HNucTpymMeHTanbHbIe CTaJI IOHW>KEHHOU 151 TTOBBIIIICHHOM
MPOKATMBAEMOCTH.

[IItamnoBsie cTanu. beicTpopekylue CTau.

Hepxageromue craim. XpoMUCTbIE CTAIA. XPOMOHUKEJIEBbIE ayCTEHUTHBIEC CTaJIM.
SIBeHMe  MHTEPKPUCTAJUIMTHOW  KOPPO3UM W KOPPO3MOHHOIO  PAaCTPECKMBAHMSL.
BbICOKOIIpOUYHBIE CTalM ayCTEHUTHOIO Kiacca. JKapomnpouHble U KAapOCTOMKHUE CTalld U
CIUIABBI.

N3HococTolikue ctanm u criaBbl. Ctanb [Nandunbaa.

10. TuTan u ero cniiaBbl

TurtaH 1 ero cBOMCTBA. AJUIOTPONIMYECKHE MOAUPUKAIIMK TUTaHA. BinsiHue Ha TUTaH
IIOCTOSIHHBIX IIPUMECEN BOIOPOA, KUCIOPOAA, a30Ta, yriepona. JlermpoBanue turaHa. o -
cTabmm3aTopsl, B - ctabmimmsaropsl. Pa3oBbie MPEBPAICHHS] B TUTAHOBBIX CIUIABaX MPHU
MEIJIEHHOM M OBICTPOM OXJIQXKICHUM W BIUSHUE HA HUX OCHOBHBIX JIETHPYIOIIUX
a51eMeHTOB. lIpoMbIiuieHHbIe criaBbl TUTaHA. KOppO3HOHHAs CTOMKOCTh TUTaHA U €ro
CIUIaBOB. BpeMeHHOE JIernpoBaHre TUTAHOBBIX CIUIABOB BOJOPOIOM.



11. AnroMUHMI U €ro CILUIABBI

AJFOMUHUY U €r0 CBOMCTBA. BiusiHre HA AMFOMUHUI TOCTOSIHHBIX PUMECEH Kene3a
u KkpeMHus. CruiaB allFOMHHMS C MEIbIO U €0 YIIPOUYHEHHUE ITyTeM NPUMEHEHHUS 3aKaIKy C
MOCIEAYIOMUM cTapeHreM. Mexanusm crapenusi. 3oHbl ['nnbe-IIpecTtona. Beinenenue
crabmibHoro coenuueHust CuAl, u ero koaryssiiusi. BiusiHue nerupyromux 31eMeHTOB Ha
MPOLECCHI, TMPOUCXOMASIINE TPU TEPMUYECKONM OOpadOTKE aTIOMUHHMEBBIX CIUIABOB.
Jepopmupyembie amoMuUHHEBbIE cIUiaBbl. Jropamomunuid. Jlutele craBbl. CUITyMUH.
AHTUGPUKITMOHHBIE CTIIABBI HA OCHOBE AJTFOMUHHUSI.

12. Meapb ¥ ee CILIABbI

Menp u ee cBoiictBa. CIUIaBbl MEJIHU C LIUHKOM, OJIOBOM,
ATIOMUHUEM. AHTU(QPUKIIMOHHBIC CIUIaBbl HA OCHOBE ME/IH.

13. baGouTHI.

14 CrinaBsl TYrorjiaBkux MeTaaioB. [I[pumMeHeHne peko3eMeabHbIX 3JIEMEHTOB.

15. Hanomarepuaisl. [lonyuyenue, cTpykTypa, CBOMCTBA, IPUMEHEHUE.

16. Metoasl MoanpUKaIMK MOBEPXHOCTH MATEPUATIOB.

17. NHHOBALIMOHHBIE TEXHOJIOTUU MMPOU3BOJCTBA U3ACITUN

17.1. AnautuBHble TexHonoruu. O6xactu npuMeneHus. TpeboBaHus k
MaTepuaiaM.

17.2. PIM, MIM u CIM Ttexnonoruu. [Ipeumymectsa u negocrarku. Obnactu
npuMeHeHus1. TpeboBaHUs K MaTeprajIaM.

18. MeToabl KOHTPOJIA CTPYKTYPbI U CBOMCTB METAVIMYECKUX MATEPUAJIOB

MerTozp! ucciieoBaHus CTPYKTYpbl MaTepuanoB. Mertamiorpadus, peHTreHorpadus,
AIIEKTPOHHAsi MUKpockomusi. KommbrorepHas Tomorpadus.

OcraTouyHble HANPSDKEHHUS B METAUIOKOHCTPYKUMAX. [IpUyvHBI BO3HUKHOBEHUS
OCTaTOYHBIX HANPSHKEHUH M METOJbl KOHTPOJS HANpsHKEHHO-IehOPMUPOBAHHOTO
COCTOSIHMS B IETAJAX U Y3JIaX MAIUHOCTPOCHUS.

UcnbiTanns Ha pacTshkeHHE. YCIOBHBIE M JACUCTBUTEIBHBIE HANPSLKCHUS.
Jwuarpammel pacTspkeHus. XapaKTEpPUCTUKM, OIperesieMble Ipu pacTshkeHuu. [Ipenensl
IIPONOPLIMOHAIIBHOCTH, YHPYTOCTH M TEKy4eCTH W UX OIpenereHue. BpemeHHoe
COIPOTHUBIIEHUE pa3pbiBy. OTHOCHUTENBbHOE yairHeHne. OTHOCUTeNnbHOE cyxeHnue. Pabora
nedopmaiii. MamvHbl 17151 UCTIBITAHUHN PaCTSHKECHUEM.

[Ipoune cratnyeckue ucnpiTanus. VcnbiTanus Ha u3rud W KpydeHue. TBeproCTb
Metaia. Onpenenenue TBepaoctu no bpuneo, Poksemty, Bukkepcy. MUKpOTBEpIOCTb.

JlnHaMuuyeckue UCHbITaHMs. BiusiHue Haape3a Ha MPOYHOCTb XPYINKUX M BSI3KUX
MaTepuaioB. Pacnipeaenenue HanpsH>KeHUH Npy U3rude Haipe3aHHoro 0opasia. Xpynkoe u
BSI3KOE COCTOsIHUA. BrwusiHue opMmbl, TiyOMHBI Haape3a M IIMpUHBI oOpasua. BiusHue
TEMIIEPATYPI UCTIBITAHUS U CKOPOCTHU NPUJIOKEHUS Harpy3ku. CepraibHble UCIIBITAHUS Ha



yAap TpU TOHWXKAKOUMXCA TeMmieparypax. XJIagHOJIOMKOCTb. XJAaJHOJIOMKHE H
HEXJIAAHOJIOMKHE METAJLIBI.

Ncnbrrannst Ha yctanocTs. VcnbITanus npy 3HAKOIIEPEMEHHBIX HANPSUKEHUSAX NPH
YUCTOM M3ru0e Bpalnaromerocss odpasla U Ha KOHCOJIBHBIX oOpasuax. Mcmbltanus
pacTsKEHUEM - ckaTHeM. MalonuKIIoBas ycTanocTb. KpHUBBIE yCTalOCTH M MX TIOCTPOCHHUE.
CBs3p nIpefiesia yCTaJOCTH € XapaKTEPUCTUKAMU IMTPOYHOCTH. MeXaHU3M yCTalOCTHOIO
HanpsDKEHMsL. By ycTagocTHOro usnoma.

HcrnpiTannst Ha MON3YYECTh M JUIMTEIBHYHKO INPOYHOCTH. lIpenmen momsydectu u
JUIMTENIbHON mpoyHOCTH. Tpu craguu mon3ydecTd. MexaHusMbl JedopMaluu Ipu
non3ydecTd. CKOJNBKEHHME BHYTPH 3€peH M MO0 HUX TIpaHulaM. YIPOYHEHHE U
pa3ynpodHeHre. Biustaue TeMieparypsl ucbITaHus. Perakcanys HanpspKeHAN.

Onpenenenne n3Hoca MaTepualla, €ro OCHOBHBIE TUIIBI 1 MEXaHU3MbI H3HAIBAHHS.
DaxTOopBI, ONPEACIIOIINAE U3HOC.

OcHoBbl ~ Qpaktorpapuu. Krnaccupukanms BHIOB  HM3JIOMOB C  Y4ETOM
reoMeTpru4eckoro (akropa, MOp(OJIOTUM MOBEPXHOCTH pa3pylLIEHUs, XapakTepa
HarpyeHusl, Mexanu3ma JiepopMaIii U S3HEPrOEMKOCTH Pa3pyIICHUSI.

Tema 2. Hemera/simueckue MaTepuaibl B MAIIMHOCTPOCHUU

1. lHomumepsbl U MJIACTHYCCKHE MACCHI

Knaccuduxarms nonumepnsix marepuaioB. O6mactu npumerenus [IM. OcHoBHEIE
BUJIBI CBIPBS ISl TIPOU3BOJICTBA moiuMepoB U [IM Ha ux ocHoBe. TepMoIuiacTUYHbIE U
TEpPMOpPEaKTUBHBIC MaTepHasbl (rmosumepbl). CBOWCTBA TEPMOIUIACTOB M PEAKTOILIACTOB.
CrpykTypa ¥ CBOMCTBA TEPMOIUIACTOB M PEAKTOIUIACTOB. BBICOKOAIACTHYECKOE,
CTeKJI000pa3Hoe, BS3KOTEKyuee, KpUcCTauiMueckoe u amopdnoe coctosuue BMC.
CrapeHre TOJUMEPHBIX MAaTEpUaJOB TMOJA JAeWcTBUEM arMoc(epHBIX (PakTOpoB U
arpeccuBHbIX cpea. CroiikocTh [IM K KpHOT€HHBIM U MOBBIIIEHHBIM TEMIIEPATYPAM.
Hamonmnennsie n HenanonHeHHsie [IM. Monudukarus mommMepHbIX MaTepUaioB. MeTO b
nepepadotku [IM B uznenusi: SKCTpy3us, JIMThE MO AaBJICHUEM, MTPECCOBAHKUE, BAKyyM-
dbopMoBaHUe, KOHTAKTHOE ()OPMOBAHKE.

2. Kepamuyeckue MaTepuaJibl
Knaccudukamms. Ctpykrypa u cBorictBa. KoHCTpyKIMOHHbBIE U ()yHKITMOHAILHBIC
KEPaMHUKH.

3. KoMno3numnoHHble KOHCTPYKIIMOHHBbIE M AHTH(PPUKIIHOHHbIE MATEPHAJIbI
Komnoszutel ¢ nomumepnoi marpuiieit (IIKM). Xumudeckoe cTpoeHue, MpoLecCh
OTBEPKJCHUSI U CBOMCTBA TMOJMMEPHBIX MaTpull (3MOKCHIHBIX, TOJUIPUPHBIX,
beHonpopMabACTUAHBIX, KPEMHUHUOPraHMYECKUX). ApPMHUPYIOIIME MaTepuallbl -
CTEKJIOBOJIOKHA, YTJIEPOJHBbIE BOJIOKHA (BBICOKOMOJYJIbHBIE M HHU3KOMOMYJbHBIE),
OpraHMYecKHe BOJIOKHA. BiMsHUE CTPYKTypbl apMHUPYIOIIMX MaTepUanioB Ha CBOWMCTBA



[IKM. Texnonoruss momyueHus u mepepadotku I[IKM (mpeccoBanue, KOHTakTHOE
¢dbopmoBaHue, BakyyMHOe (JOpMOBaHHE, HAMOTKA). BinsiHIE TEXHOIOTMU U3TOTOBIICHUS HA
MPOYHOCTh, BoJoCcTOMKOCTh, IIKM, Hecylryro CcrIocOOHOCTh KOHCTPYKIMA U3
HEMETAJUIMYECKUX MaTEPUATIOB.

4. CTekya 1 KepaMUYeCKHe MAaTePHAJIbI

Texnuueckass kepamuka. CBOHCTBA KepaMHMKH B 3aBHUCHMMOCTH OT COCTaBa.
[Tpumenenne kepamuku. CtTékna MuHepanbHble. KBapieBoe cCTekI0, 0E30CKOIOYHOE
CTEKJIO, JJIEKTPOU3OJILMOHHBIE CTEKJIA, 3JIEKTPONPOBOJAIIME CTEKIA, IMEHOCTEKIIO.
Curamisl (CTeKIOKPUCTAUIMYECKUE MATEPUATIBI).

5. Jlakokpaco4Hble U KJeslie MAaTepHaJIbl.

Knaccudukammss — J1aKOKpacOYHBIX ~ MaTepHalioB.  TEXHOJOTMS ~ HAHECCHUS
JIAKOKPACOYHBIX MOKphITUM. Kiesine marepuaibl. DU3MKO-XUMUYECKas TPUPOJIA, COCTaB
1 kinaccudukanys kieeB. [lonmumepHsie kiien. MeToIbl CIIBITAaHUS KIICEBBIX COCTMHEHUH.
[IprMeHeHre KIIEEBbIX COCIMHEHUIN B MAILIMHOCTPOCHUH.

6. Teruion30/IIMOHHBIE, IEKOPATHBHO-0TAEJI0YHbIE MATEPHAJIBI,
PEMOHTHBIE COCTABBI

Temnon3omsAMOHHbIE  Marepuanbl.  JIEeKOpaTUBHO-OTIAEIOYHBIE  MAaTEPUAJIBIL.
PeMOHTHBIN METAJIONOINMEPHBI cocTaB Mapku JK-2.

7. Hanomoaupukaropsl 4 NOJMMEpPHbIe HAHOMOAN(PUIUPOBAHHbIE
MaTepHuAaJIbl

VYraepoaHble U METAUIMYECKUE HAHOMOAU(DUKATOPHI MOJUMEPHBIX MATEPUAIIOB.
Metoasl MoudUKaIUK MOIUMEPHBIX MAaTEPHUAIOB.

8. MeToabl ucc/ieI0BAHNS HEMETALIMYECKUX MATePHAJIOB

Xumudeckuid aHanuz3. CHeKTpasibHblE METOJbl MCCIICIOBAHUSA MOJICKYJIIPHOM
CTPYKTYpbl. OJIEKTPOHHAsT MHUKPOCKOMMS. MeTOoNlbl KpaTKOBPEMEHHBIX CTATUYECKUX,
JUIMTENIBbHBIX Y IMHAMUYECKUX UCTIBITAHUN. TexHOomornueckue ucnbitanusd. OnpeneneHme
JTUDJIEKTPUYECKUX U TPUOOTEXHUYECKUX CBOMCTB. YJIBTPa3BYKOBas J1e(PEKTOCKOIHSI.
CaHUTapHO-TUTUEHUYECKHE XapaKTEPUCTUKU MOJIMMEPHBIX MaTepHuaJioB.
DJIEKTPU3YEMOCTh TITACTUYECKUX MACC M TUTMEHUYECKOE 3HAUYEHHE HTOrO SIBJICHUS.
BiisiHre NCXOQHBIX KOMIIOHEHTOB, TPUMEHSAEMBIX [PU U3TOTOBJICHUM IUIACTUYECKUX MACC
HAa MX TUTHMEHHYECKHe cBoiicTBa. Mexanudeckue cBoictBa [IKM (kpaTkoBpemeHHas,
JUIUTEIbHAs, YCTAJIOCTHAs NPOYHOCTh, YAAPOCTOMKOCThH). BiusiHMue KOHIIEHTPaTOpOB
HaNpsHKEHU Ha HECYIIYIO0 CIIOCOOHOCTh KOHCTPYKIMM. Mexanusmbl paspymienus [TKM
(CTEKJIOIUIACTUKOB, YIJIETUIACTUKOB, OpPraHOIUIaCTUKOB. AHM30Tpornusi cBoiictB [TKM.
[TpuHuunbsl koHCTpyupoBaHusi u3aenud u3 IIKM. Dxcrnyaranmonssie cBoiictBa [TKM



(TepMO- W  OTHECTOMKOCTh, aTMOC(HEPOCTOMKOCTh, BOJOCTOMKOCTh, CTOMKOCTH K
arpeccUBHBIM cpefam). TpuboTexHUIeCKre CBOMCTBA aHTU(PUKITMOHHBIX YTIICTIIACTUKOB.

2.2. HepequL BBIHOCUMBIX HaA BCTYIIUTEC/ILHBIC UCIIBITAHUSA BOIIPOCOB

1)  Bueurnue ¢akTopsbl, ONpeaesIonue U3BMEHEHHE CTPYKTYPbl MaTEPHAJIOB.

2)  OcHOBHBIE METOIbI UCCIEAOBAHUS CTPYKTYPbl MaTEPHAIIOB

3)  Kpucramuinueckas penieTka v ee xapakrtepuctuku. Muagexkcst Musepa.

4)  OCHOBHBIE THUIIBI CBSI3U B KpUCTaJlaX: MOHHAsI CBSI3b, KOBAJICHTHAS CBSI3b,
METaJIJTNYEeCKas CBSI3b.

5)  TunuyHble aTOMHO — KpUCTAJUIMYECKUE CTPYKTYphl MeTauioB - I'LK, I'TIY
u OLIK.

6) IlpencraBieHue O MHUKpPO-, ME30- W MAKPOCKONMUYECKOM MaciiTade
CTPYKTYpBHI.

7)  Toueunble AedeKTh: BAKAHCUHU, MEXKY3EJIbHBIC aTOMBI, aTOMbI BHEJIPEHUS,
aTOMBI 3aMEIIICHMUS.

8)  Jluneiinsie nedextsl. OCHOBHBIE TUIIBI qUcIoKanuii. KpaeBbie quciokanum,
WX CKOJIbKEHUE U NepernoiizaHue. BUHTOBBIEC AUCTOKAIIUU, UX CKOJIbKeHUE. CMEIlIaHHbIe
JACIIOKALINH.

9) Cunbl, [OEUCTBYIOIIME Ha JUCIOKAlMIO. YTPYroe B3aWMOJECHCTBUE
JTACJIOKAIIUM.

10) Jucnokauuu TIOJdHBIE W dYacTU4HbIC. Jlucconuammss W OO0BEAMHEHHUE
JTUCIIOKAIIUMN.

11) TIlnotHas ynakoBka aTtoMoB B KpucTaiax c pemérkamu ['IHHK u T'TIY.
HedexTtol ynakoBku. JIBOWHUKHY.

12) OoOpa3zoBannie u pa3MHOXKeHHE guciokaruil. CeTKd AUCIOKAIIMMA.
[LtotHOCTH Aucnokanui. Mctounnk @panka-Puna.

13) BsaumopneiicTBUE IUCIOKALMM C MPUMECHBIMU aTOMaMH U BaKaHCHUSIMH.
[Tonsitue 06 atmocdepax Korrpemna, Cayka u Cy3yku.

14)  OcHOBHBIE MEXaHU3MBbI YIIPOUHEHUSI MaTEpPHUAIOB. THIIBI TUCIOKAIIMOHHBIX
CTPYKTYp Ha Pa3JIMUHbIX CTAAUSIX YIIPOUHEHUS.

15) JucnoxkanroHHAs MOJIENIb MaJIOYIJIOBBIX TpanHuil. [lonmuronusarusi.

16) bonblieyrioBbie rpaHUIIBI.

17) Juddys3us B TBepapIX METaUIaX U CIuiaBax. 3aKOHBI qudPy3um.

18) Camomuddysus u rereponuddysus. Mexanuzm nuddysuu. Bocxonsmas
muddysus.

19) UYucteie MeTauibl. XUMHYECKHE COeAUMHEHUs. TBeplble pacTBOPHI
3aMENIEHUs, BHEAPEHUS U BBIYMTAHUS.



20) @a3pl BHeApeHUsA. YNOPAIOYECHHBbIE TBEpAble pacTBOphl. JlanbHU U
OMKHUN TIOPSIIOK. DJeKTpoHHbIE coenunenus. Das3wr JlaBeca, 6-a3br (Ha mpumepe
CILJIABOB KEJIE30-XPOM).

21) Kpucramwmmsanus 4uctbix MeTauioB. Kpusble oxnaxiaeHusd. CkpblTas
TEIUIOTa KPUCTAILIA3ALUN.

22) llepeoxnaxnenue. TepmoauHaMuka Impoiiecca. MeXaHu3M W KUHETHKa
MPOIECCa KPUCTAIUIM3ALMU. 3apOKICHHE LEHTPOB KpHUCTaM3auuu. Kputnueckui
pasmMep 3apojibllia.

23) CkopocTh pocta KpucTamuioB. CTpoeHHUE CIUTKOB CIIOKOMHOW M KUIISIIEH
ctanu. Hemeramnnueckue BKIIOUEHHS. Y CJIOBHS 00pa30BaHUs METAITTMYECKUX CTEKOJI.

24) IlpaBuno ¢a3. Tumbl quarpaMMm COCTOSIHHUA OMHApHBIX CIUIaBoB. [IpaBuio
OTPE3KOB.

25) uarpamMmbl C 3BTEKTHUECKUM, IEPUTEKTUUYECKUM/, MOHOTEKTHUECKUM
IIPEBPAILEHUEM, C YCTOWYUBBIM U HEYCTOMYMBBIM XUMHUYECKUM COECIUHEHUEM.

26) DOBTEKTOMAHOE, TEPUTEKTOUHOE U MOHOTEKTOMJIHOE IMPEBPAILCHHE.
[IpocTenmme quarpaMmMbl COCTOSIHUSL TPOMHBIX CHCTEM.

27) H3MmeHeHHE CTPYKTYpbl U CBOMCTB METaJlla MO/ BJIMUSHHEM IUIACTUYECKOU
nedopmali 1 TEMIEpaTypHOro Bo3AeUCTBUSA. OTABIX U MOIUTOHU3ALIMS.

28) IlepBuunas u coOuparenbHas pekpucTan3anus. TeKcTypbl.

29) 3aBHCHUMOCTb pOCTa 3€PEH OT CTETIEHU HAKJIeNa U TeMIiepaTypsl. JJuarpamMmma
PEKPUCTAIUIA3ALNH.

30) TepmomexaHuueckas 00paboOTKa CTaIM U CILUIABOB.

31) Knaccupukauuss BugoB TepMmuueckoil o0pabotku. TepmoanHamuka
(a30BbIX MpEeBpaLICHUH.

32) T'omoreHHoe u rereporeHHoe 3apoxaeHue ¢a3. Kunernka nudpy3noHHbIX
(ha30BbBIX MpEBpaICHUH.

33) Omxur cranu. Obpa3oBaHue ayCTEHUTA MPU HarpeBe ctanu. M3menbuenue
3epHa B KPUTUYECKOM MHTEpBAJIE U MOCIEAYIOUINI POCT 3epHa B ayCTEHUTHOM 001acTu.

34) IlpeBpaiieHue ayCTEHHTA pu MOCIIEYOIIEM OXJIAXKICHUU.
Juddy3nonHble TpeBpallleHuss ayCTEHHWTa MPU HENPEPHIBHOM OXJXKICHUU U TPHU
U30TEPMUYECKUX BBIICPKKAX.

35) TepMOKHMHETHYECKHE U M30TEPMHUUYECKHE JUarpaMMbl MpPEBpALCHUS
aycTeHWTa. BiusgHue JnerupoBaHuss Ha KUHETHKY (a30BBIX M CTPYKTYPHBIX
IIPEBPALICHUM.

36) 3akanka ctamu. OCOOEHHOCTH MapTEHCUTHOTO MpeBparieHus. Mexanusm
nepectpoiiku I'IIK pemérkn ayctenutra B OLIK pemérky mapreHcuta no beiHy u
KyparomoBy.

37) TerparoHaqbHOCTh PEUIETKA MApPTEHCUTA B 3aBUCUMOCTH OT COJAEpMKaHUs
yriiepoza. 3aBUCUMOCTh Ha4aJla U KOHIIA MAPTEHCUTHOTO MTPEBPALLEHHUS OT COAEPKaHUS
yIiiepoza.



38) OctaTtouHblil aycTeHUT. MUKPOCTPYKTYpa U TOHKasl CTPYKTypa MapTEHCHUTA.
KuHeTrka MapTeHCUTHOTO MPEBPALICHUS.

39) beilinuTHOE npeBpalleHue. Bepxuuii u HIOKHUI OeitHUT. CTpoeHHne OeHUTA.
Kunetrka O€THUTHOrO MPEBPALEHUS U €0 MEXAHU3M.

40) BayTpeHHUE HaIlPsLKEHUS, BOZHUKAIOIIME IIPU 3aKajike. JleeKTsl 3aKanku.
CriocoObl 3aKaKu.

41) Ornyck cranu. [IpeBpaiieHusi npu oTmycke craiu. JuimatoMmerpuueckas
KpHUBasi OTITyCKa.

42) Pacnag ocrarou”oro aycreHuta. OrmyckHas xpynkocts I u II poma. Ux
npupoa. Bausaue monubaeHa u npuMecei. 3akanka ¢ HU3KUM U BBICOKMM OTITYCKOM.

43) llemenrtauus. AzotupoBanue. CTaiy, TpUMEHSEMBbIE ISl a30THPOBAHUS.
[Muanuposanue. /{uddyznonHas meramumsanus.

44) BuusHue yriepoja, Maprasia, KpeMHus, pochopa, cepbl U aJOMUHUS Ha
CBOMCTBA CTaJIH.

45) BnusHue ra3oB — BOJOPOJA, a30Ta, KHUCIOPOJAa Ha CBOMCTBA CTalH.
Hemerammueckue BKIIOYEHNS.

46) BnusHue JErHpPyOIMX 3JIEMEHTOB Ha TpaHUIbl  CYyUIECTBOBAaHUS
AIUTOTPONUYECKUX MOAU(UKAIMI kKene3a. DIEMEHTbl CYXKAIIIUe M PaCHIMPSIOIIHe
00J1acTh CyIIECTBOBAHUS ayCTCHUTA.

47)  marpamMMmbl COCTOSIHMSI OMHAPHBIX CIIJIABOB JKeJie3a C HUKEJIEM, MapraHieM,
XpOMOM, MOJINOIEHOM, BOIb(PPAMOM, BaHAIUEM, KDEMHHUEM, ATFOMUHHEM.

48) Pacnpenenenue JErHpPyOMMX 3JEMEHTOB B CTAIAX W HMX BIMSHUE HA
cBoiicTBa (hepputa. CoctaB KapOHUIHOH (a3bl B JIETUPOBAHHBIX CTAJIAX.

49) BnusHuE JETUPYIOIIMX 3JEMEHTOB Ha KUHETHUKY pacnaja ayCTeHUTa B
U30TEPMUYECKUX YCIOBHUSIX M MPU HENPEPHIBHOM OXJIAXKACHUH, MAPTEHCUTHOE H
OCMHUTHOE MPEBpAICHUS.

50) KoHCTpyKIIMOHHBIE JISTUPOBAHHbBIC CTAIH.

51) Cramu i neMEHTalMH. YJydlllaéMble CTalld C HU3KUM U CPEIHUM
coJlep>KaHueEM yriepoaa. MapTeHCUTHO-CTAPEIOIIHE CTaJIH.

52)  Cranu nns npysxud. [IlapukonoaimunaukoBas ctayib. OIOKEHBDI.

53) HHcTpyMeHTalIbHbBIC cTanu TTOHWKECHHOM 151 MTOBBIIIEHHON
npokanusaeMoctu. llItamnossie cranu. beicTpopexylye craiu.

54) MWM3Hococroiikue cranu W cmuaBbl. ['padutusupoBanHas cranb. Craib
["aTdunpaa.

55) TwuraH u ero cBoWCTBa. AJIIOTpOoNUYeCKue Moau(uKanuy TuTaHa. Biausaue
Ha TUTAaH MOCTOSHHBIX IPUMECEN BOAOPOIa, KHCIOPOa, a30Ta, yIiIepoia.

56) AmoMuHUW U e€ro CcBOMCTBAa. BiusHME Ha aJlOMUHUNA TOCTOSHHBIX
npumecen xeneza U KpeMHus. CIUlaB aqlOMHHMSI ¢ MEABIO U €ro YIPOYHEHHE IIyTEM
IIPUMEHEHUS 3aKAJIKU C MOCIEAYIOIHUM CTAPEHUEM.



57) Menp u ee cpoiictBa. CrutaBbl MEAM C IIMHKOM, OJIOBOM, aJTIOMUHHEM.
AHTU(PPUKITMOHHBIC CIIJIaBBI HA OCHOBE MEIH.

58) CnmaBel  TyromjgaBkuMX  MeTauioB. [lpuMeHeHune  penKo3eMeTbHBIX
AIIEMEHTOB.

59) PIM, MIM u CIM texunonoruu. [Ipeumyiectsa u Henocratku. Ob6mactu
npumeHeHus. TpeGoBaHus K MaTepuasam.

60) Kiaccudukanus nonmumepHsix MmaTepuanoB. Obnactu npumenenus [IM.

61) Crpykrypa W CBOICTBAa  TEpPMOIUIACTOB M PEAKTOILIACTOB.
Bricokoanactuyeckoe, CTEKI000pa3Hoe, BI3KOTEKyUee, KpUCTANINYecKoe U aMophHOe
cocrosinue BMC

62) Krnaccupukauus kepamuk. CTpykTypa U cBoicTBa. KOHCTpYKIIMOHHBIE U
GyHKIMOHATBHBIE KEPAMUKHU.

63) Apwmupylomue MaTrepuaibl - CTEKJIOBOJIOKHA, YIJIEPOJHBIE BOJIOKHA
(BBICOKOMOJIYJIbHBIE M HU3KOMOYJIbHBIE), OpPraHUYECKHUE BOJIOKHA.

64) Crékna wuHepanbHbie. KBaplieBoe cTekin0, O0€30CKOJIOYHOE CTEKIIO,
AIEKTPOU30JSILUOHHBIE CTEKJIA, 3JEKTPONPOBOASAIINE CTEKNIA, MEHOCTEKJIO0. CHUTasuibl
(CTexnoKpuCTaUIMYECKUE MaTepHabl).

65) Kiaccupukanuss gakoKpacodyHbIX MarepuanoB. Kresume Marepuaibl.
[IpuMeHEHUE KIIEEBBIX COEIUHEHHI B MAIIMHOCTPOEHUU.

66) TennonzonssuMOHHBIE MaTeEpHUaNbl. JI€eKOPATUBHO-OTEIOUYHbIE MATEPUATIBI.

67) VYraepoaHele W METAUIMYECKUE HAHOMOAU(PHUKATOPHI  TOJIUMEPHBIX
MaTepuanoB. MeToabl MOAU(PUKAIIUN TOJTMMEPHBIX MAaTEPUAJIOB.

68) MeToabl UCCIIEIOBAHUS HEMETALTMYECKUX MaTEPUaIOB.

69) Omnpenenenue TUAIEKTPUIECKUX U TPUOOTEXHUYECKUX CBOMCTB.

70)  CaHUTapHO-TUTMEHUYECKHE XapAKTEPUCTUKU MOJIMMEPHBIX MaTepHAJIOB.
DNEeKTPU3yeMOCTh IIACTUYECKUX MACC UM TUTMEHWYECKOE 3HAYECHHE ATOrO SBJICHUS.
BinsitHue MCXOAHBIX KOMIIOHEHTOB, NMPUMEHSEMBIX MPU M3TOTOBJIECHUH MIACTHYECKUX
Macc Ha UX TMTUEHUYECKUE CBOMCTRA.

71) OxcnnyatanumonHele cBodctBa [IKM  (TepMo- W OTHECTOMKOCTB,
aTMOC(EPOCTONKOCTh, BOJIOCTOMKOCTh, CTOMKOCTh K arpECCUBHBIM CpeliaM).

72) AnmutuBHble TexHosiormu. OOnacth npumeHeHus. TpeOoBaHus K
MaTepHuaiam.

73) Hanomarepuansi. [lonydenue, cTpykTypa, CBOMCTBA, TPUMEHEHUE.

74) babouts!.

75) Mertoasl MoaudUKAINK TOBEPXHOCTH MaTEPUATIOB.

76) HHHOBaIMOHHBIE TEXHOJOTUH MPOU3BOJICTBA U3ICIUN

77) Metoasl uccneaoBaHUs CTPYKTYPbl MaTEPUATIOB.

78) OctaTouHble  HANPSHKEHUS B METAUIOKOHCTPYKUMAX.  [Ipuuunb
BO3HUKHOBEHUS.



79) Onpenenenne TBepaocth 1o bpunemmo, Poxsemty, Bukkepcy.
MukpoTBeEpIOCTSD.

80) XIagHOJIOMKOCTh. XJIaJHOJIOMKHE U HEXJIAJIHOJIOMKHE METaJIIbI.

81) MHcnbiTanus Ha yCTAIOCTb.

82) MHcmbrTanus Ha MOA3y4eCTh U JIIMTEIbHYIO NPOYHOCTD. [Ipenen nonzydyectu
U JJIATETBbHON MpovYHOCTU. Tpu cTaguu moja3yyecTH.

83) Ormpenenenne M3HOCA MaTepuana, €ro OCHOBHBIC THUIIBI M MEXAHU3MBI
n3HaMBaHus. akToOpsl, OMPEALAIONINE U3HOC.

84)  OcHoBol dpakrorpadun. Knaccudukaims BUI10B U3I0MOB.

85) MeToabl KpaTKOBPEMEHHBIX CTATUYECKUX, IJIUTEIbHBIX U JUHAMUYECKUX
HCTIBITAHUH.

86) epuBaTorpadudecKkuii METO/ UCCIEIOBaAHUSI.

87) TexHOJOrnYeCKrue UCTIBITAHUS.

88) TpuborexHUYECKHE CBONCTBA aHTU(MPUKIIMOHHBIX YTIICTIIACTUKOB.

2.3. YueOHO-MeTOANYECKOE 0DecneyeHmne

OcHosHnas numepamypa.:

1) MarepuanoBenenue. Y4eOHUK JJisl CTyA. BbIcHI. y4ueO. 3aBenenuit / I'. M.
Bouikos, B.M.3yeB — M.: uznarensctBo Akagemus, 2013, 400 c.

2)  MarepuanoBeicHUE W TEXHOJIOTMM COBPEMEHHBIX U TEPCIEKTHUBHBIX
matepuanon: yueb.mocooue / C.A. Ornesnena. — [lepmsb : U3n-Bo [lepm. Haim. uccren.
NoJUTEXH. YH-Ta, 2012. — 307 c.

3)  Marepuanosenenue: yueOHuK aia By30B: Manbirud @.J1., Crapuyos H.E.,
3onoryxun B.U., Ceprees H.H., bpexu A. /1., Tyna: uzn-so Tynl'VY, 2015, 268 c.

4)  KoucTtpykuuonssle matepuansl. [lonnsiit kype. M.Omou, . {xonc, U3a. [
M «MHTemnekT», Jonronpynusiid, 2010, 672 c.

5) Ilerprox, HW. II. MarepuanoBenenue. IlonumepHbie wmaTepuaibl U
KoMno3uThl. B 2 4. : yue6. mocodbue / U. II. Ilerprok. — Bonrorpan : UYHJI Bonrl TV,
2011.

6) M.A.3nenko, A.A. ITonosuu, U.H. MyThuinHa AJQIUTUBHBIE TEXHOJIOTHH B
MaIlIMHOCTPOEHUHU. YueOHoe nocooue/ M3narenbcTBO MOJUTEXHUUECKOTO YHUBEPCUTETA
Cankr-IletepOypr, 2013.

7)  Jlutbe MTOPOILIKOBBIX cMecei,
http://www.plastics.ru/pdf/journal/2013/06/Pogodina.pdf

Jlononnumenvnas numepamypa.

1)  IlepcnektuBHble MaTepuanbl. CTPyKTypa U METOJbl UCCIEAOBaHHUS. YU.
nocobue nox pex. J.JI. Meepcona. - TT'Y, MUMuC. - 2006. - 536 c.

2) b.K. bapaxtun, A.M. Hemens MeTasuibl U CruiaBbl. AHalIA3 U UCCIIEOBAHUE.

OuU3NKO-aHATUTHYECKUE METOJIBI MCCIICIOBAHMS METaUIOB M CIIaBoB. CIpaBOYHHK.. —
CI16.:HIIO «IIpodeccronam». — 2006.


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

3)  Bgenenue B cuctemaruky ymHbix matepuanoB / JI. C. [lunuyk [u ap.]; mox.
o6mr. pen. JI. C. IMunuyka. — Munck: bemapyc. HaByka, 2013. — 399 ¢. — ISBN 978-985-
08-1540-8.

4) Iymera A.B. Kommosutel. Y. 1. OcHOBB MarepuanoBeIeHUS
KOMITO3UIIMOHHBIX MaTepuaios. M.: HUAY MU®DU, 2013. 96 c.

5) 4. Hanomarepuansl. Knaccudukanus, 0COOEHHOCTH CBOMCTB, TPUMEHEHUE
Y TEXHOJIOTUHU MOJTyUYeHus. YueOHoe mocoore. Mex1yHapOJHbIM YHUBEPCUTET MPUPO/IbI,
oOmiecTBa u yenoBeka «Jlyona» ®wmman «Yrpema», Mocksa 2007, 125 c.

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 BemomHsAETCS AMIIAMU, TMOCTYMAIONIUMHA B AaCMHUPAHTYPY, C IEIBIO
NpeIBapUTENbHON OIEHKH WX BO3MOXKHOM CKJIOHHOCTH K HayyHOW pabore. Tema
pedepara BbIOMpaeTCs CAaMOCTOSITENIBHO UCXO/I U3 HAYYHBIX HHTEPECOB MOCTYHAIOIIETO
U TPENnojaraeMoro HampaBlEHUsT HAy4YHOTO HCCIEAOBaHUS B paMKaX BbIOpAHHOMU
HAy4YHOHM CHEIUaNIbHOCTH, JHO0 M3 MpejiaraeMoro KapeapaMmu MPUMEPHOTO MEPEUHs
TEM.

Pedepar nomkeHn comepx aTh BBEIEHHUE, OCHOBHYIO YacTbh, 3aKIIOYCHHE, CIIHCOK
VCIIOJIb30BAaHHOM JIUTEPATYPHI.

Bo BBeaeHuu ocBemniaeTcs akTyajdbHOCTb TEMbI (Hay4yHOU MpOOJIEMBbI), HEIH U
3a/1a4u pabOTHI.

OcHOBHasi 4acTh [IOJ)KHA PAacCKpbIBATh TEOPETHUUYECKUE OCHOBBI TEMBI, BKJIAJ
POCCHICKUX U 3apyOEKHBIX YYEHBIX B €€ pa3paboTKy, HauboJsiee Ba)KHbIE MPOOJIEMBI,
BBISIBJICHHBIE B XOJI€ HAYYHOTO MCCIICIOBaHUS, COOCTBEHHYIO TO3HUIIMIO aBTOpa IO
U3JIaraéMbIM BOIPOCaM, a TaKXE€ COJIep’KaTh MPAKTUYECKUE MATEPUAIbl: OIBIT
KOHKPETHBIX TPEANpUSTAA W  OpPraHu3alii, COOTBETCTBYIOIIYI) CTaTUCTHUKY,
aHAJMTUYECKUE JaHHbIC U JIp. M0 TeME HAYy4YHOro HccieaoBaHus. Tabmuibl, rpadukwy,
JMarpaMMbl BBITIOJHAIOTCSI aBTOPOM CaMOCTOSTENIBHO (CKAaHUPOBAHUE HE JIOMYCKAETCs).

B 3axiroueHnn aBTOp MOJKEH 000OMIUTH Pe3ysIbTaThl HAYYHOTO MCCIIEIOBAHMS,
chopMyIUpPOBaTh MPEJIOKEHUS W BBIBOJBI. OOs3aTEIbHBIM YCIOBUEM BBITIOJIHEHUS
pedepata SABIAETCA  CaMOCTOSATEIBHOCTh, HAYYHBIM TMOAXOA M  TBOpUYECKas
HaIPaBJICHHOCTh U3JIaraeMbIX BOTIPOCOB.

O6weMm pedepara - 20-25 ctp. (mpudt 14 Times New Roman, momyTopHbIii
untepBain). Odopmienue pedepara A0IKHO COOTBETCTBOBATH CTaHAapTaM: MmoJjsi- 20 MM
— JIeBOe, BepxHee, HibkHee; mpaBoe — 10 MM. Obpazer; odhopmiieHHs TUTYIBHOTO JIMCTa
pedepara npencraBieH B Ilpunmokenun A. B yacTu Heyka3zaHHBIX TpeOOBaHUN K
opopmiternto pedepara pykoBoactBoBaTbess ['OCT 7.32.-2001 «Otder o Hay4HO-
uccienoBarenbckoi padbore. CTpykTypa u mpaBuia 0ohOpMIICHHS.

B uucne ucnonp30BaHHON JUTEpPATypPhl JOJKHBI ObITH paOOTHI OTEUECTBEHHBIX U
3apyOeXHBbIX aBTOPOB, CTAaThbU TMEPUOAUYECKUX U3aHui, HHTepHET pecypchl,
HOpPMAaTUBHBIE JOKYMEHTHI. Mcmosib3yeMble HCTOYHUKH 00s3aTEIbHO  JIOJDKHBI
coJiepKaTh pabOTHI 3a MOCIeAHHUE 3-5 JIeT.

Ha pedepar B 00s3aTenbHOM MOPSAKE MPEAOCTABISACTCS OT3BIB, MOAMHCAHHBIN
MOTEHIIUAJIbHBIM HayYHBIM PYKOBOJIUTEIIEM JIUIIA, TOCTYIMAOLIET0 B ACUPAHTYPY, WU
MOTHUBUPOBAHHOE 3akitoueHue kadeapsl, NpoPUIBLHOM TO BBIOPAHHOW HAyYHOUN
CIEIUAIBHOCTH, M TIOAIMCAHHOE 3aBeAYIONIUM Kadeapol M Ha3HAYEHHBIM BEIyIIUM
CIEIUATNCTOM IO TEME HCCIIEIOBAHUS.



MMHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHM S POCCUICKOM ®EIEPALIIU
@ENTEPAJIbHOE I'OCY TAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJIEHME BBICIIEI'O OBPASOBAHIII
«MOCKOBCKHMHU HOJIUTEXHUYECKUU YHUBEPCUTET»

( MOCKOBCKHM ITOJIUTEX)

IMPUJIO’)KEHUE A

O6pasen TUTYIBHOTO JIUCTA pedepara
M0 CHEIUATBHOCTH VISl HOCTYIUICHUS
B ACIUPAHTYpy YHHUBEpPCUTETA

CDCZMMJZM}Z, umsA, omdecneo asniopa

PED®DEPAT
JUTSI IOCTYTUICHHS B aCTUPAHTYPY 10 HAYYHOUM CHEIUaTbHOCTH
(K00 u HaumMeHOB8aHUe HAYYHOU CHeYUATbHOCMUL)

Ha TEMY:

Mocksa 20



