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1. OOaacTh NpUMEHEeHHS U HOPMATUBHbBIE CCHLIKH
[Iporpamma BCTYNMUTEIBHOTO HCIBITAHUSA CHOPMHUpPOBAHA Ha OCHOBE (eaepaabHbIX
rocyJapCTBEHHBIX TPEOOBAHMI MO MPOTpaMMaM I10 ITporpaMMaM MOATOTOBKHA HAYYHBIX U HAYYHO-
MeJarornYeCKUX KaJpoB B aCIUPAHTYPE W IMOpPsAKa NMprueMa Ha oOydeHHe Mo 0Opa30BaTeIbHBIM
rmporpaMMaM  BBICIIETO 00pa3oBaHUsl - MPOrpaMMaM IIOATOTOBKM HAyYHBIX M Hay4HO-
MeJJarOrHYeCKUX KaJIpoB B aCIIUPAHTYPE.

2. CTpyKTypa BCTYNHUTEJIBHOI0 IK3aMeHa
[IporpaMMa BCTYNUTENBHOTO UCHBITaHUA C(HOPMHpPOBaHA HAa OCHOBE (enepaabHbIX
rOCYJapCTBEHHbIX 00pa30BaTENIbHBIX CTAaHIAPTOB BBHICIIEr0 O0O0pa3oBaHMs 10 IMporpaMmmam
CIELIMAJINTETA UIIM MArUCTPATypHI.

[IporpamMmma coZiep>kUT nepedyeHb TeM (BOPOCOB) MO CHeLHaJbHON JUCLUILINHE
COOTBETCTBYIOIIEH HAYYHOU CNEUATBHOCTHU 2.5.3. TpeHne U M3HOC B MaLMHAX.
BCTYHI/ITCJII)HOC HUCIIBITAHHUC 110 CHeLIPIaJ’IBHOfI JUCHUIINIMHE COCTOUT U3 IBYX OJIOKOB:

- TEOPETHUYECKUH SK3aMEH, MPOBOJUMBIA OYHO B MHCHMEHHOW W/WiHM YCTHOH (opme
(MakcuMmanbHbIi 6amt — 100);

- mopTdoaro (MakcumanbHbii 6amt — 100).

MuHUMAIBHOE KOJIMYECTBO OAJIJIOB JJIsi TEOPETHYECKOTo dK3aMeHa coctapisieT 50 6auios.

[Tpu moMydYeHUH O TEOPETUIECKOMY 3K3aMEHY pe3yibTaTa HIKe MUHUMAIBHOTO Oaia,
MOPTQOINO HE PACCMATPUBACTCS M HE CYMMHUPYETCS C Pe3yJIbTaTOM TEOPETHUECKOTO IK3aMEHa.

2.1.0ueHka MHANBUAYATBHBIX JocTHKeHUH. CTPpyKTYpa nopTdosauo

MakcumanbHas BO3MOXKHasi OLEHKA 3a HMHIUBUAyaJbHbIE JOCTHXEHHA (HOpTdoino)

coctaisieT 100 Gansos.

Jlnist ydacTHsi B KOHKYpCe OLIEHKH MHAMBUYaIbHbIX TOCTHXKEHUH (TOpT(HOosIN0) aOUTypUEeHT

MOJKET IIPEJCTaBUTh CIEAYIOIIUE TOKYMEHTHI, IOATBEPKAAIOIINE €r0 JOCTHKCHHUS:

a.  Jloxyagel HA MEXAYHApPOJHBIX U POCCUICKUX KOH(EPEHIMIX, HAYYHBIX CEMUHApaXx,
HayyHBIX IIKOJAaX M T.JI. IO HaIlpaBJIEHHIO OyAYIIEro IUCCEPTAlMOHHOIO MCCIEI0BaHUS.
[ToaTBepkmaeTcss TpPENCTAaBICHUEM TMporpaMMbl KoHdepeHIuHu, aurioma (ceprudukara)
y4acTHUKA.

b.  OnyOnukoBaHHBIC WU MIPUHSATHIC K MyOJIMKAIMK HAyYHbIC pabOThI (CTAaThH, JOKIIA IbI
B cOOpHUKax J0K1a10B). [loaTBepKAaeTcs npecTaBlIeHueM IEKTPOHHBIX KOMUNA MOJIMHHUKOB,
CCBUIKOM Ha OTKPBIThIE MCTOYHUKH, CIPABKOM M3 pedaKkIMU O NPUHATHHM K IyOJHKAIMH C
00s13aTeNIbHBIM yKa3aHHEM HOoMepa XypHaja W crpaHull. [lyOnmukanum JOKHBI OTHOCHTBCS K
TOMY >K€ HaIlpaBJIECHHIO, YTO U TeMa OYyIyIIero AMCCEPTAMOHHOTO UCCIIET0BAHMS.

C.  CBuzerenbCTBa O TOCYJAPCTBEHHOM perucTpaliy nporpamMm U 0a3 JaHHBIX, TaTEHTHI
Ha U300peTeHNs], TaTEHTHI Ha MOJIE3HbIE MOJIENH, U TIPOY.

d. VYuyacTme B Hay4YHO-HCCIEIOBATEILCKUX IMPOCKTAX, aKaJICeMHUYECKHUX TIpaHTax.
[TonTBeprkaeTcst JaHHBIMU MPOEKTa (Ha3BaHUE, HOMEp IpaHTa, (POH), KOHTAKTHBIMHU JaHHBIMU
PYKOBOJUTENS MPOEKTa M KpaTKoi anHoTaruei (He 6osiee 200 coB), pa3bsACHSIONIEH CyTh pabOThI
abuTtypHeHra.



ITepedens nocTraxeHuit nopTdoano, yYYuTbIBaeMbIX IIPH NIpHeMe HA 00y4eHue

KoanuecTBo 6a110B

(ummm) Scopus (MHAEKCcAs COOPHUKA WIIH )KypHAJIa C
MyOJTUKAMEH MOATBEPKIACTCS CCHIIIKOM MITH
CKPHHITIOTOM U3 0a3bl

Ne HayuyHble (HayYHO-UCCIE€A0BATENbCKHE) MoaTBep:xaaromMii
/i HAOCTUKEHHS JOKYMEHT 38 RaMA0C
JOCTHKEHHE
Hayunsie myOnmkanny (TeMaTiKa myOInKaIim
JIOJKHA COOTBETCTBOBATh HAYYHOM CHEIMAIBbHOCTH,
10 KOTOPOM MOCTYMAIOLINK yJacTBYeT B KOHKYpCE), B Kormms craTeu
xKypHanax repedHsi BAK u nmpupaBHEHHBIX K HUM C BBIXOIHBIMH
1. | xXypHasax, IO KaTeropusiM: JAHHBIMH JKypHaJIa,
kareropus K1; DOI, URL 25
kareropust K2; 15
kareropus K3. 10
[TyGnukammm, peunensupyembie B PUHL] Konus craten 5
C BBIXOIHBIMHU
JAaHHBIMH JKypHaa,
DOI, URL
I'panThl, NPOEKTHI MO BBIIOJHEHUIO HAYYHO-
HCCIIEIOBATENbCKUX M ONBITHO-KOHCTPYKTOPCKUX
paboT, TemMaTHKa KOTOPBIX COOTBETCTBYET HAYYHOU [Komus momucaHHOTo
9 CHEIUATBHOCTH, o KOTOPOMY y4acTBYeT COTIIAIIEHHIS
" | HOCTYHaroUIMii, ¥ B KOTOPBIX OH ABJISUICS: C rpaHTONATENEM
PYKOBOIUTENEM 10
UCTIOJTHUTEJIEM 5
Hannune mokymeHTa, yIOCTOBEPSIIOIIETO aBTOPCTBO
(COaBTOPCTBO) MOCTYMHAIOMIETO HAa JOCTUTHYTHIA MM
3, | Hay4HbIH (Hay4HO-METOINIECKUA, N
TEXHWYECKUH,  HAayYHO-TBOPYECKHMH)  pe3yJbTar
. CBHJIETEJILCTBA
WHTEJUIEKTYaIbHOM JIeSITEITbHOCTH, TeMaTuka
KOTOPBIX COOTBETCTBYET HAIPaBJICHHUIO IOATOTOBKH B
KOHKYpC€, 10 KOTOPOMY Y4aCTBYET IOCTYNAIOIINHI:
— MaTeHT Ha n300peTeHue; 10
— MaTeHT Ha MOJIE3HYI0 MOAEIb;
— CBHJIETEJBCTBO O FOCYJapCTBEHHON perucTpanuu 5
nporpamm st 9BM;
— CBHJIETEJBCTBO O FOCYJapCTBEHHON perucTpanyuu 5
0asbl JaHHBIX;
— CBHJIETENBLCTBO O TOCYIaPCTBEHHOM pErucTpanuu 5
TOTIOJIOTHH MHTETPAIBHBIX MUKPOCXEM.
[TyGnukarust B MaTepranax MeXIyHapOJIHbIX H Konuu marepuanos
BCEPOCCUHCKUX HAyYHO-TEXHUYECKUX KOH(pepeHIn’
KOH(epeHLnH, BKIIoUas MyOIUKalruy B BBITYCKax (Te3ucos
HAaYYHBIX JKypHAJIOB, TyOJUKYIONIMX CTAThH 10 JIOKJIAJIOB) C
UTOraM KOH(MEepeHINI HHJEKCUPYEMbBIX B MIPHIIOKEHUEM
MEXIYHapOIHOH 0a3e NaHHBIX, TPOBOIUMBIX HE TUTYJIBHBIX JIUCTOB,
paHee 4eM 3a 2 rojia, MpeAeCTBYIOUINX IPUEMY. DOI, URL (mpu
TemaTuka myOIHUKaIuK JODKHA COOTBETCTBOBATh HAJINYHN)
4. Hay4YyHOU CHENMaIbHOCTH, IT0 KOTOPOH MOCTyHAarOIINM
y4acTBYeT B KOHKYypCE:
3a KOH()EPEHIINIO, HHICKCHPYEMYIO B
MeXyHapoiHOH 6a3e naHHbIXx Web of Science u 5




JIaHHBIX ).

3a Mpo4re KOH(EpEeHIINH. 3

Hanname numiomMoB mobeauTteneit MeporpusaTHin
5. MEXKYHApOJIHOTO U BCEPOCCUMCKOTO 3HAUCHHUSI, Komnust nunmoma 3
MOITBEPKIAIOIINE YCIICXH B PO ECCHOHAIBHOM
MOTOTOBKE KaHAWAATA JUTA TIOCTYTUICHUS B
aCIMpPaHTYPy.

6. 3aBepenHas xonus npotokoia 'K mo 3ammure IIpoTokon 5
BBINYCKHOM KBAIM(UKAIIMOHHOMN paOOThI MarucTpa
(cnermmanwcTa) ¢ peKOMEeHIAIEeH K MPOI0IDKEHUTO
0o0ydJeHus B aCUPaHTYpe

OIIGHKa WHIWBHUIYAJIbHBIX IIOCTI/I)KGHI/Iﬁ IMPOBOAMTCA HA CO6€CCIIOB8.HI/II/I.

2.2. CTpyKTYpa H Npoueaypa NpoBeIeHHs TeOPEeTHIYECKOro IK3aMeHa

MakcumanbHasi BO3MOXKHas OIlEHKA 3a TEOPETUUYECKU dk3aMeH cocTtasisieT 100 6aos.
CobecenoBaHme COCTOUT U3 IBYX 4aCTEH.

1) OTBeT Ha BOIPOCHI B COOTBETCTBUH C HAYYHOM CIIELUATbHOCThIO Oy 1yIliel HayuHO-
HCCJIEI0BATEIbCKOM padOoThI (JIMCCEPTALIUN).

AOuTypueHT BbIOMpaeT OwWieT, CcoJep Kalluii JBa BOIpOCa M3 MPEICTABICHHBIX B
nporpaMMme co0eceI0BaHus TEM.

AGutypuenty npenoctanisiercs 30 MUHYT Ha TOATOTOBKY. B Xo/1e 0TBeTa KOMHCCHS MOKET
3aJaBaTh YTOYHSIOUINE BOTIPOCHI.

2) becena mno ruIaHHpyeMOMYy HAmNpaBJICHHIO HCCIEIOBaHUN. AOUTYpUEHTY
HEOOXOIMMO  pPacKpbITh  CIEAYIOIIME  BOMPOCHL:  MpenanojiaraemMas  TeMa  HaydHO-
MCCIIEI0BATENLCKOM paboThl, (HOpMYyTHUPOBKA MPOOJIEMBI, IEJIM €€ HCCIeI0BaHus, HOBU3HA. B
XO0JIe OTBETa KOMHCCHSI MOXKET 33/1aBaTh YTOUHSIOIINE BOIIPOCHI.

2.3. IlepeyeHb TeM A1 TEOPETHYECKOI0 IK3aMeHa

1. O6mue cBeleHHs 0 MEXaHMYECKUX U (PU3NKO-XUMHYECKUX CBOHCTBAX MATEPHAJIOB
U MX OBEPXHOCTEeHl

OcHoBbl Teopun TBepaoro Tena. Ilonstue o auarpammax coctostHus. Cuilbl cBs3€il B
TBEpAbIX Tenax. l3MeHeHne cBONCTB TBEPIbIX TEJ B 3aBUCUMOCTH OT TEMIIEPATYpHhl.

VYhpyrue CcBONCTBA KpUCTALIOB. Moaynn yhnpyrocth M yOpyrue IOCTOSIHHBIE.
Teopernueckas u peajgbHasi MPOYHOCTh KpUCTAIOB. [{edekThl B KpHucTaiax.

Mexanuueckne cBoicTBa MartepuanoB. (CBoicTBa NpHU JUHAMUYECKOM HarpyKE€HHUHU.
[Tnactuueckass  nedopmanus,  YOpoOuHEHHME  HpPU  IUIACTHMYECKOM  Ae(opMUpOBaHHH.
CBepXIUIaCTUYHOCTh METAJUIOB.

Bunel paspymenns. MexaHu3Mbl 3apokKIeHHUS TpelluH. Bs3koe, Xpynkoe pa3pylleHue.
SIBieHHEe HECOBEpIIEHHON YNPYrocTH. YIPYruil Tructepesrc U mocienerctsue. DddekT
baymmunrepa. Penakcanus Hanpspkenuil. [lon3zydecTs, ycTanocTs.

Juddys3us B TBEpAbIX Tenax. 3akoHbl UG Y3UH.

[ToBepxHOCTh TBepAbIX Ted. OCOOEHHOCTH CTPOECHMSI M COCTaBa MOBEPXHOCTHBIX CIIOEB.
IToBepxHOCTHAs PHEPIHUSL.



CopOmmonnsie miporiecchl. Puzmveckas aacopOuus u xemocopOuwms. AacopOIMOHHOE
obneruenue nedopmaiuu. Anre3us U Koresus. Buabl anare3noHHoro B3aumojeictsus. [lnenku
Ha MOBEPXHOCTSX TBEPABIX TEJl U MEXaHU3MbI UX 00pa30BaHUsI.

Hemerannuueckue wmarepuanbl. OCOOCHHOCTH CTPYKTYpbl M CBONCTB MOJMMEPOB.
Kommno3uimonnsie MaTepuaibl.

2. 'eomeTpuYecKue XapaKTEPUCTUKHN MOBEPXHOCTE M KOHTAKTHOE B3auMMOo/leiicTBHe
TBEePABIX TeJl

TI'eomempuueckue xapaxmepucmuKku nogepxHocmeti meepovix mei

OOmme npencCTaBiICHUS O peabHOM TOomorpaduu IMOBEPXHOCTEW TpeHHus. MeTosl
OIIMCaHUE IMOBEPXHOCTEM TBEPABIX TeJ. BHIBI HEPOBHOCTEH IOBEPXHOCTEW JETaJed MAalluH.
XapaKkTepUCTUKU MUKPOT€OMETPUH IIOBEPXHOCTEN. METOIbI U3MEPEHUST MUKPOI€OMETPUH.

Konmaxmnoe e3aumooeticmaue meepovix mei

MexaHnKa KOHTaKTHOT'O B3aUMOJEHCTBUS TBepAbIX Tel. KonTakTHas 3anada ['epua. Omropel
pacnpezneneHuss HanpspkeHUM. KoHTakT ynmpyrux Ten npu Hanuuuu TpeHus. KoHTakT Ten 3a
IIpeJIeaMU YIIPYTOCTH.

JIMCKpeTHOCTh KOHTakTa. MMKpO- M MaKpoMaclITaOHBIH ypOBEHb pacCMOTPEHUS
XapaKTEPUCTHK IHCKPETHOTO KOHTakTa. HoMmMHHanbHas, KOHTypHas W (pakTHyecKas IUIOIIAJN
kacaHus. COnmKeHre NoBEpXHOCTEH o1 Harpy3koi. IIoHsATHE 0 HEHACBHIIEHHOM U HACBIIIIEHHOM
KOHTaKkTe. MeXaHMKa KOHTAaKTHOIO B3aUMMOJEHCTBHMS TBEPABIX TN C IIEPOXOBATHIMU
ITOBEPXHOCTSMM.

Mertonbl pacuera pakTHuecKoi ruomanau kacanus. COOTHOLIEHUSI MEXAY (pakTHUYeCKUMHU
IUIOINAASIMUA KOHTAaKTa U CONMKEHUEM KOHTAKTUPYIOIIMX TeJl B HEMOJIBUKHOM COCTOSIHUU U TPU
CKOJIBXKEHUHU. DKCIIEpUMEHTANIbHBIE CIIOCOObI onpeeneHns (GakTHUeCKUX IUIOIIae KacaHus u
cOmmkeHuil. PacueT HOMHHAJIBHOTO JaBJ€HHS M IUIOLIAJU KOHTaKTa C y4eTOM IapaMeTpoB
LIEPOXOBATOCTH, BOJTHUCTOCTH U MAaKPOOTKIOHEHUH.

3. TpeHue TBepaAbIX TeJ

Buewmnee mpenue. OCHOBHBIE TTOJIOKCHHSI U PA3BUTHE TCOPHH BHEIIHETO TPECHHS. BuUb
(PUKITMOHHOTO B3aWMOJCUCTBUSA. TpeHUe CKOJIbKEHUS, KaueHHUs] W BepueHUs. TpeHue TMOKOs.
MexaHu3Mbl AUCCUTIAIIUY YHEPTUU TTPHU (PPUKIIMOHHOM B3aHMMOJICHCTBHH.

Cunvt u rosghgpuyuenmor enewineco mpenus. OnpeneneHue cuil U KodHOUIUEHTOB
BHEIITHETO TPEHHUS TMpU YIOPYrUX W IUTACTHYECKUX JedopMaiusx B 30HE KOHTAaKTa
MUKPOHEPOBHOCTEH. 3aBHCHUMOCTH KOX(PUIIMEHTa BHEIIHETO0 TPEHHS OT BHJAAa KOHTAaKTa,
Harpy3KH, TEMIIepaTypbl, CKOPOCTH CKOJBKECHHSI, CBOMCTB MaTePHAIIOB TIAPbI TPEHUS.

Hunamuueckue npoyeccol npu mpenuy. JIMHAMHYECKHE TIPOIECCHl TPH CKOJIBKECHUU
TBEPABIX Tel 0€3 CMa304yHOro Marepuajia. BiusHue BHENIHWX BHOpAIUil HA TMPOIECC TPECHHS.
OpUKIMOHHBIC aBTOKOJICOaHUS. Y CTOMYNBOCTD CKOJIBKCHHSI IIPH TPEHUH TBEPABIX TEJI.

Tpenue kauenus u mpenue gepyenus. llpupona tpenus kaueHus. Kauenue ynpyrux Tei.
CuernieHre U MpOCKalb3bIBAHUE MPU KaYCHUH. 3aBUCHUMOCTh MEXY TAaHTCHIIMATBbHOW CHIION U
OTHOCUTEIILHBIM TIPOCKalb3bIBaHHEM. PacmpeneneHue HOPMAIbHBIX M TaHTEHIIMATBHBIX
HANpsDKEHUH. BiMsHEE TaHTeHIMAaTbHOTO YCHIIMS B KOHTakTe Ha TPaHUIIBl YIPYroro H
MJIACTHYECKOTO TIOBEACHUS MaTepralia (quarpaMmmMa rmpucrnocadbinBaeMOCTH MaTepuaa).

Kauenue Ten, obmamaromux CBOWCTBAMH pellakcaluu M mocieaeicTBus. OcobeHHOCTH
CBOOOJHOIO KaueHHUs, ¢ TOPMO3HBIM M TSITOBbIM MOMeHTOM. Omopsl kaueHus. KonTakTHas
MPOYHOCTH. J{0JIrOBEYHOCTH OMOP KAUCHHUS.



4. U3HamuMBaHMe TBEPAbIX TeJl

Knaccudukarnus BunoB u3HammBanusa. KonmuyecTBeHHbIE XapaKTEPUCTUKN U3HAIIMBAHUS.
N3HOCOCTOMKOCTh M KJIacChl M3HOCOCTOMKOCTH. OCHOBHBIE 3aKOHOMEPHOCTH H3HAILMBAHUA.
Mojenu 1 KMHETHKA pa3pylieHns (ppUKIMOHHOTO KOHTaKTa. BiusHue pa3nuuHbix (pakTopoB Ha
U3HOCOCTOIKOCTh. I3MeHeHne Bua pa3pyIieHus: MOBEPXHOCTEN MPH TPEHUH B 3aBUCHIMOCTH OT
PEXKUMOB paboTHI (MpUpabOTKa, YCTAHOBUBIIHUICSA U (POPCUPOBAHHBIN peKUMBI). OcOOCHHOCTH
W3HAIIMBaHUS ITOJIMMEPHBIX MaTEPUATIOB.

XapakTepuCcTUKa OCHOBHBIX BHUJIOB W3HAIIMBaHU: aOpa3suBHOE, THUAPOAOpa3sHBHOE,
KaBUTAIIMOHHOE, YCTAIOCTHOE, OKHCIUTEIbHOE, IPU CXBaThIBAaHUH (3a€JaHUM), IPU (PETTHHTE,
AIIEKTPO’PO3UOHHOE, BOJOPOAHOE, MPH H30MpPATEILHOM MepeHoce. MeTOoIbl TMOBBIIICHUS
MU3HOCOCTOMKOCTH Y3JIOB TPEHHUS.

OcHOBBI pacyeTa y3J710B TpeHHsI Ha u3HOC. Pacyer ¢opMon3MeHeH s CONPSDKEHHBIX TET MTPH
W3HAIIMBAHUH.

5. Cma3piBanne. CMa304HbIe MaTEPHAJIbI

Buowt cmasku. Knaccudukanus BUIOB cMa3ku (CMa304HOro JeicTBHsi). OCHOBHBIC
IIPU3HAKU, XapaKTEPU3YIOLINE BUIBI CMa3KH.

Kuokocmnas ~ cmaska.  Buumpl  KUIAKOCTHOM — CMasKM:  THApPOJMHaAMUYeEcKas,
TUApOCTaTUYECKasi, THAPOCTATOAMHAMUYECKAS, JIACTOTUAPOIMHAMUYECKas!.

['unponunamuueckas cMaska. OCHOBHBIE YpaBHEHUS TEOPUU THAPOAMHAMUYECKON CMa3Ku.
VpaBHenue PeliHonpaca M TpaHMYHBIE  YCJIOBHMS. YPAaBHEHMS IIEPEHOCA  TEIUIOTHI.
M3oTepMuyeckas 1 HEM30TEPMHUUECKas 3a/1a4 TEOPUH FMAPOINHAMUYECKON CMa3KH.

PacueT cranmoHapHO-HarpyXeHHbIX MOJIIMITHUKOB CKoJbXeHHus. Hecymas cnocoGHOCTb,
NOTEepU Ha TpeHHe B cMa3ouHoM cjoe. TerutoBoil OanaHc. HectannoHapHO-HarpyXeHHbIE
NOJLIMITHUKY CKOJIbKeHUs. CHUcTeMa ypaBHEHHMH [BW)KEHMsI Bajla, TEUEHUS CMa304HOIrO
Mmarepuaia, mnepeHoca TemiaoTel. Kpurepun oueHkn paboTOCHOCOOHOCTH IMOALIMITHUKOB
CKOJNbKEHUs. ['mapoauHamMuueckas HEYCTOMYMBOCTbh BBICOKOCKOPOCTHBIX — IMOJAIUIMITHUKOB
CKOJIb)KEHUS.

OnacToruipoJuHaMuYecKas CMas3Ka. YpaBHEHHMS TEUEHHS] CMa3Kh M YIPYrOCTH
3aBUCHMOCTh BSI3KOCTH CMa304HOIO MaTepujia OT TeMIepaTypbl M JaBieHus. TommuHa
CMa304HOro cios. ['a3oBas cmaska.

I'panuunas cmaska. I'pannuHas cMaska. Ilpupoma W CTpoeHHME TpaHMYHBIX CIIOEB.
W3nammBanue npu rpaHnyHoi cmaszke. [Toaxoa k mo0opy cMa304HbIX MaTepUAJIOB IO KPUTEPHUIO
npefensHO TemmnepaTypbl. Crenuduueckue MeETOAbl OpraHM3allid TPAaHUYHOM CMa3Ku:
n30uparenbHbli nepeHoc (3¢ ekt 6e3b13HO0CHOCTH ), 3G (HEKT TPHOOTIOTMMEPU3ALINH.

Knaccugukannm cMa304HbIX MaTepUalIoB: 110 arperaTHOMY COCTOSIHUIO, IIPOUCX0KIEHUIO,
crocoOy nostydyeHus, Ha3HaueHuto. XKuakrue cMazouHble MaTepuaibl. CocTaB, SKCIITyaTalluOHHbBIE
CBOMCTBA M  acCCOPTUMEHT Macesl. ba3zoBble Macna. @OyHKIMOHAIbHBIE IPUCAIKH,
aHTU(PPHUKIIMOHHBIE T00ABKU K MaciaMm.

Inacmuunvie cmaszounvie mamepuanvi. CoCTaB, OKCIUIyaTallMOHHBIE CBOWCTBA U
ACCOPTUMEHT IIJIaCTUUYHBIX CMa30K. TBep/ble CMa304HbIE MaTEPHAIIBI.

Tpenue, usHoc, cmaska 6 OSKCMPeMAlbHbIX Ycliosuax. TpeHwe, M3HOC MU CMa3Ka B
HKCTPEMAJIbHBIX yCIOBUAX. BiMsHNME HU3KUX U BBICOKHX TeMIleparyp Npu TpeHuu. Bozneiicteue
panuanuy, BaKyyma, Ta30BOH Cpezibl, 3EKTPOMarHuTHbIX noseil. Tpubonornyeckue npoOieMsl B
kocMmoce. TpeHue, conpoBOXKIaeMOE TOKOCHEMOM.



6. TenuioBbie Mpouecchl NPU TPEHUH, U3HAINMBAHUM U CMAa3Ke

TennoBble 3a1a4l IPU TPEHUU U U3HAIIUBAHUM TBEPAbIX Tel. OOIIas MocTaHOBKa 3a/aun
TEIJIONPOBOJHOCTH IIPM  TPEHUU. TpU OCHOBHBIX pPEKHMMA TPEHUS: CTALlMOHAPHBIM,
HECTAIlMOHAPHBIM, KBa3UCTAlMOHApHBIA. BiusHue TtemmepaTypsl Ha TpHOOJIOTHYECKUE
XapaKTEPUCTUKHU I1ap TPECHHUSL.

Pacyer Temneparyp npu cTaliMOHapHOM pekuMe TpeHus. OIpenenacHue nos TeMieparyp,
CpelHEN TeMIepaTyphl IOBEPXHOCTH TPEHUS U TEMIIEPATYPHOM BCIBIIIKU IIPH HECTALIUOHAPHOM
pexxume TpeHus. Koadouuument pacnpeneneHuss TEIUIOBBIX IOTOKOB. Pacuer 00beMHOI
TEMIIEPATYPHI IPU IOBTOPHO-KPATKOBPEMEHHOM PEXXUME TPECHHUS.

7. MoaeupoBaHue MPoOLECCOB TPEHUsl, U3HAIIUBAHUSA U CMA3KH

Ou3nyeckoe  MOJACIUPOBAHWE  MPOIECCOB  TPEHUS, W3HANIMBAHHUS W CMa3KH.
Tpubonornyeckue cucteMbl. Buibl mogo0us B TpubocucTeMax. MeTo aHaau3a pa3MepHOCTEH 1
€r0 HCIOJIb30BaHHE TIPU MOCITUPOBAHUHU TIPOIIECCOB TPCHUS M U3HAIIIMBAHUSI.

Crnoxuble TpubocucTeMbl. MeTOIONOTHST M MaTeMaTUYECKOE MOJICTHPOBAHUE CIOKHBIX
TPUOOCHCTEM.

8. TpuboTrexnnueckne MaTepuaJibl U TPHOOTEXHOJIOTHH

Tpubomexnuueckue KoucmpykyuonHvle mamepuanvl. COBMECTUMOCTb TPUOOCUCTEM.
Bp1060p KOHCTPYKIIMOHHBIX MaT€pPHajIOB TPUOOCHCTEM C YUYE€TOM HX coBMecTUMOCTH. IloHsTHE O
caMOOopranm3anuun TpI/I6OCI/ICTeM. HpI/IHLII/IHI)I CO3aHrsA HOBBIX MATCpUajIOB Ha OCHOBC
CTPYKTYPHOU MPUCTIOCA0INBAEMOCTH U CAMOOPTaHU3alUU TPUOOCHCTEM.

Mertannnueckue MaTepuaisl s y3J10B TPEHUS PAa3IMYHOrO Ha3HaueHus. PekoMenayemele
00J1acTH  UCMONB30BaHUS  AHTU(PUKIMOHHBIX  CIIaBOB. IlopomikoBble, KepaMHUYecKue
KOMITO3UIIMOHHBIE MaTepHaIbl 151 aHTUPPUKLIIMOHHBIX ¥ (PPUKIIMOHHBIX Y3JI0B TPEHHUS.

[TouMepHbIE U METAJUIONOIMMEPHBIE KOMIIO3UIIMOHHBIE MAaTE€pHalIbl JJIs MOAIIUITHUKOB,
OTIOpP CKOJIBXKEHHSI, TOPMO30B U MY(T CLIETIIICHUS.

Tpubomexnonocuu. Buabl M3HOCOCTOMKUX MOKPBITUA W YIPOUHEHUS MOBEPXHOCTHBIX
cioeB. HannaBka n3HOCOCTOMKUX ci10€eB. HanbuieHre N3HOCOCTOMKUX OKPBITHHA U3 MOPOIIKOBBIX
MarepuanioB. JlazepHoe ympoyHeHWEe. YTIPOYHEHHWE HOHHO-TUIA3MEHHON  00pabOTKOM.
Juddy3nonnsie nokpbITUsd. MexaHoTepMuueckoe (pOpMHUPOBAHUE M3HOCOCTOMKHMX MOKPBITHI.
DNEKTPOXUMHUYECKHE TOKPBITHUS.

9. MeToabl M CpeiICTBA HCNILITAHUIT HA TPEHHE M H3HOC

Tpubomerpuss u  TpubommarHoctuka. Luknm  TpUOOTEXHUUYECKHUX  HCIBITAHUU.
HcnpiTaTenbHasi TEXHUKA A TPUOOJOrMUECKUX HCHBITAHUM W HCCIEIOBAaHUN Map TPEHUS.
OcoOeHHOCTH TpPUOOTEXHUYECKUX HCIBITAHUNA CMa304HbIX MarepuanoB. [lmanupoBaHue
HKCIIEPUMEHTOB IPHU OLIEHKE TPEHHS U U3HOCA.

10. IIpuHOMOBI KOHCTPYMPOBAHHWSI Y3JI0B TPEHUS Pa3JIMYHOIO0 Ha3HAYCHMS.
IKOJIOTHYECKHE H IKOHOMHYECKHE ACTIEKThl TPHO0I0THHI

OCHOBBI IPOEKTHPOBAHUS, 110100pa MAaTEPHATIOB U KOHCTPYKTHBHOTO O(OPMIICHUS Y3JI0B
Tpenust. [lpuHIMI reomeTrpuyeckol onTUMU3auuu TpubocucteM. Bpibop panmoHanbHOrO
Harpy»KeHus J1eMeHTOB nap TpeHust. O0ecrneuenre HeoOX0AUMMOTr0 PeXMMa CMa3KH Y3J10B TPEHHUS
C pa3sHbIMM BUJAMM CMa304YHBIX MATE€pPHAIOB. TEIUIOBBIE PEXUMBI B TEXHHUYECKHUX CHUCTEMAX.
OneHka BeposTHOCTH 0€30TKa3HOM pabOThl M TPOrHO3UPOBAHKE pecypca y3JI0B TPEHUS.



Tpubonornyeckne UCTOUHUKH 3arps3HEHHUI OKpYXKarolie cpenbl. HanpaBnenue padot mo
YIYUYIICHUIO 3KOJIOTHYCCKUX U DKOHOMUYCCKUX nokazarTesei pa6OTBI MallluH. MCTOIII/IKI/I OLCHKU
HIKOHOMHUYECKON APPEKTUBHOCTH U IKOJIOTMYECKON YUCTOTHI TEXHUUECKUX CHCTEM.

2.4. IlepeyeHb BOMPOCOB /IJIsl TEOPETHYECKOT0 IK3aMeHAa

1. IToBepxHocTh TBepABIX Tel. OCOOEHHOCTH CTPOEHHUS M COCTaBa MOBEPXHOCTHBIX CIIOEB.
IToBepxHOCTHAsI 3HEPrUs

2. Anre3us u xore3us. Buabl anre3snoHHOro B3aumoaeucTBus. 1lneHkn Ha MoBEpXHOCTSX
TBEPABIX T€J1 U MEXaHU3MbI UX 00pa30BaHUs.

3. Hemerammueckue marepuanbl. OCOOEHHOCTH CTPYKTYphl U CBOMCTB IOJMMEPOB.
Kommno3uimonusie MaTepuaibl.

4. Buzbl HepoBHOCTEHN IIOBEPXHOCTEN JieTanei MaliH. XapakTepUCTUKU MUKPOT€OMETPUN
IOBEpPXHOCTENH. MeTobl M3MEpEHNsI MUKPOT€OMETPHH.

5. MexaHuka KOHTaKTHOI'O B3auMMOJEWUCTBUS TBepabIXx Ted. KoHrakTHas 3agada ['epua.
Onropsl pacnpeieseHUsl HallpsKEHUH.

6. Pacuer HOMHMHaIBHOrO JaBi€HUS M IUIOMAQAM KOHTAaKTa C YYETOM MapaMeTpoB
HIEPOXOBATOCTH, BOJTHUCTOCTH U MAKPOOTKIOHEHHH.

7. OCHOBHBIC TOJIOKCHHSI U Pa3BUTHE TCOPUU BHEIIHErO TpeHUs. Buabl GppUKIHOHHOTO
B3aUMOJICUCTBUS. TpeHUE CKOJbKEHUS U KaueHUs. TpeHne moKosl.

8. Onpenenenne cuia U KOA((GUIIMEHTOB BHEIIHETO TPEHUS MPH YIPYTUX U MJIACTUYECKUX
nedopMaIusx B 30HE KOHTAKTa MUKPOHEPOBHOCTEH.

9. 3aBucumocTtu Kko3(h(dullMeHTa BHEIIHEro TpPEeHUsT OT BUJA KOHTAKTa, HArpy3KH,
TEMIIEpaTypbl, CKOPOCTH CKOJIBXKEHUS, CBOMCTB MaT€pPUAJIOB APl TPEHUS.

10. Knaccudukanus BHAOB M3HAIIMBaHUA. KoNMYeCTBEHHBIE  XapaKTEPUCTUKH
n3HammBaHusa. I3HOCOCTOMKOCTS.

11. OcHOBHBIE 3aKOHOMEPHOCTM H3HAIIMBaHWSI. MoJenu W KHUHETHKA pa3pylIeHUs
(GPUKIIMOHHOTO KOHTAKTA.

12. Bnusinue pa3inuuHbIX (PaKTOPOB HA U3HOCOCTOMKOCTb.

13. XapakTepucThKa OCHOBHBIX BHJIOB HM3HAIIMBaHUs: a0pa3uWBHOE, THUIPOAOpa3uBHOE,
KaBUTALIMOHHOE, YCTAJIOCTHOE, OKUCIIUTENBHOE.

14. XapakTepucTiKka OCHOBHBIX BUJOB W3HAIIMBAHU: MIPH CXBATHIBAHUU (3a€laHUN), TIPU
(bpeTTHHTEe, FIEKTPOIPO3UOHHOE, BOJOPOJIHOE, TPU N30MPATELHOM IepeHOCe.

15. OcHOBEHI pacyeTa y3710B TpeHHS Ha U3HOC. PacueT (hopMOn3MeHEHUs CONPSKEHHBIX TEJ
MIpU U3HAILLIMBAHUH.

16. Buasl cmazku. Kinaccudukanust BumoB cMma3ku (cMa3oqHoro aeictBus). OCHOBHBIC
MIPU3HAKH, XapaKTEPU3YIOIIHNE BUIBI CMA3KH.

17. ®usnueckoe MOJEIUPOBAHUE TNPOLECCOB TPEHUS, W3HAIIMBAHUSA W CMa3KH.
Tpubonornyeckue CUCTEMBI.

18. BbIOOp KOHCTPYKIIMOHHBIX MAaT€PUATIOB TPUOOCHUCTEM C yUETOM UX COBMECTHMOCTH.
[TonsiTrie 0 camoopranu3auu TpudocucteM. [[pUHIIUTIBI CO3/1aHNsT HOBBIX MaT€pUAIOB HA OCHOBE
CTPYKTYpPHOU MPUCTIOCA0IMBAEMOCTH U CAMOOPTaHU3AIUN TPUOOCHCTEM.

19. Meramnueckue Marepuanbl I y3J0B TPEHUS Pa3IUYHOTO HA3HAYCHUS.
PexomenyeMbie 001aCTH UCTIOJIb30BAHUS aHTU(DPUKITMOHHBIX CTLIABOB.

20. IlopoukoBble, KepaMUYeCKHEe KOMITO3ULIMOHHBIE MaTepUabl JJIsl aHTU(PPUKIUOHHBIX U
(GPUKIIMOHHBIX y3JI0B TPEHHUS.



21. TIlomumepHble H  METAUIONOIMMEPHBIE KOMIIO3UIIMOHHBIE MaTephaibl s
HO/IIUITHUKOB, OTIOP CKOJIBXEHUS, TOPMO30B U MY(T CLIETUICHUSI.

22. TpuboTexHONOTUU. BUbl H3HOCOCTOWKUX MOKPHITHIA U YIPOUYHEHUS MTOBEPXHOCTHBIX
cioeB. HamnaBka M3HOCOCTOMKUX c10€B. HanbuieHre H3HOCOCTOMKUX ITOKPBITHH U3 IIOPOILIKOBBIX
marepuaioB. nddy3nonnsie NOKpHITHS.

23. TpubotexHonoruu. JlazepHoe yNpoYHEHHE. YIPOUHCHHE HOHHO-TIA3MEHHOM
00pabOTKOIA. MexaHoTepMHUYECKOE ¢dbopmupoBaHue U3HOCOCTOMKHUX ITOKPBITUH.
DIEKTPOXUMHUYECKHUE TOKPBITUS

24. Tpubomerpus u TpuboanarHocTuka. McnbiTarenbHas TeXHUKA JUIsI TPUOOJIOTMUECKUX
UCTIBITAHUNA W HccaenoBaHuil map TpeHus. OcoOeHHOCTH TPHUOOTEXHUYECKHX HCIBITAaHUN
CMa304HbIX MaTEPUAJIOB.

25. OCHOBBI MPOEKTUPOBAHUS, MOJ00pa MaTepUalOB U KOHCTPYKTUBHOTO O(OPMIICHUS
y3710B TpeHus. [IpuHIMI reoMeTpruuecKkoil ONTUMHU3ALKUN TPUOOCUCTEM.

26. BpIOOp palMOHANBHOTO HArpyKeHUs 53JeMeHTOB mnap TpeHus. OOecrneueHue
HE00XO0/IMMOT0 PeKUMa CMa3KU y3JI0B TPEHUS C pa3HbIMU BH/IaMU CMa304HbIX MaTepHasoB.

2.5. Kputepuu onieHKH TeOpPeTHYeCKOro IK3aMeHa

OreHka 3HaHUH TIOCTYIAIOIIETO B ACTUPAHTYPY MPOU3BOIUTCS IO CTO OATBHOMN TIKAJIe.

100 O0an0oB BBICTABIICTCS JK3aMCHAIMOHHOM KOMHCCHEH 3a OOCTOSTCIBHBIA U
000CHOBaHHBII OTBET HA BCE BOMPOCHI DK3aMEHAIIMOHHOTO OMJIeTa U IOTIOJTHUTEIILHBIC BOIIPOCHI
YWICHOB JK3aMCHAIIMOHHOW Komwuccuu. [locTymarommii B acMpaHTypy B IpOIlECCe OTBETa Ha
BOIIPOCHI IK3aMEHAIMOHHOTO OWJieTa IPaBUIBLHO OIpPEAENsIeT OCHOBHBIC IMOHSATHS, CBOOOJIHO
OpPUEHTHUPYETCS B TEOPETUYECKOM U MPAKTUIECKOM MaTepHualie Mo MpeaioKeHHON TeMaTHKe.

75 6aJJI0B BBICTABIIACTCS MOCTYMAIOIIEMY B aCUPAHTYPY 32 MPAaBHIbHBIE U JOCTATOYHO
MOJIHBIE OTBETHI Ha BOMPOCHI IK3aMEHAIIMOHHOTO OHIIeTa, KOTOPBIE HE COJepkKaT IPyObIX OMHUOOK
¥ HETOYHOCTEH B TPAKTOBKE OCHOBHBIX MOHSTUN M KaTETOPHii, HO B MPOIIECCE OTBETa BO3HUKIU
OHpeI[GJ'IeHHBIG Sany,I[HeHI/Iﬂ HpI/I OTBECTEC Ha JOOITOJIHUTCIIBHBIC BOHpOCBI YJICHOB
9K3aMEHAIIMOHHON KOMHCCHH.

50 6annoB BBICTABISACTCS TOCTYIMAOIIEMY B aCUPAHTYPY NPH HEOCTATOYHO TIOJHOM H
000CHOBAaHHOM OTBETE Ha BOTIPOCHI SK3aMEHAIIMOHHOTO OMJIeTa U IMPU BOSHUKHOBEHUH CEPhE3HBIX
3aTpyaHEHUH MPU OTBETE Ha IOTIOTHUTENbHBIE BOIIPOCHI WICHOB IK3aMEHAIIMOHHONW KOMHUCCHH.

0 6a/J10B BBICTABIIAETCS B Cllydae OTCYTCTBUS HEOOXOIMMBIX JIJIsl OTBETA Ha BOIPOCHI
HK3aMEHAIIMOHHOTO OMiIeTa TEOPETUUECKUX U MPAKTUIECKUX 3HAHUH.
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IIpuioxenune

Caenennsi 00 JOCTHXKEHUSIX MOPT(OJIMO KAHAUAATA IS MOCTYIJIEHHSI IO PorpaMMam
NMOJAr0OTOBKH HAYYHBIX H HAYYHO-NEJArOrnyecKux kaapos B acnupantype CIIGITY

KosnuyecTBo 021,108

Ne HayuyHble (HayYHO-UCCIEA0BATENbCKHE) MoaTBep:xaarommii
/i JOCTUKEHHS JOKYMEHT 38 Kagloe
JAOCTH/KEHHE
Hayunsie myOnmkanny (TeMaTiKa myOInKaIim
JIOJIKHA COOTBETCTBOBATh HAYYHOH CHEUAIIBHOCTH,
10 KOTOPOM MOCTYNAIOIINK yJacTBYeT B KOHKYpCE), B Kormms craTeu
KypHanax nepeuts BAK u npupaBHEHHBIX K HUM C BBIXOIHBIMH
1. | xypHanax, 1O KaTeropusm: JIAHHBIMH JKypHaUIa,
kareropus K1; DOI, URL 25
kareropus K2; 15
kareropus K3. 10
[Ty6nukamnum, peunensupyemsie B PUHL] Konus craten 5
C BBIXOJHBIMU
JIaHHBIMU JKypHaJIa,
DOI, URL
I'panTbl, DOpPOEKTHl MO BBIIOJHEHUIO HAYYHO-
HCCIEAOBATENBCKUX UM ONBITHO-KOHCTPYKTOPCKHX
pabot, TemarHKa KOTOPBIX COOTBETCTBYET HAYYHOH |Komums moammMcaHHOro
o | CTCLHMATBHOCTH, no KOTOPOMY Y4acTBYET COIIAIEHHSI
MOCTYNAKIINHA, U B KOTOPBIX OH SIBISUICS: C rpaHTOJATENEM
PYKOBOIUTENEM 10
HCIIOJIHUTCIIEM 5
Hanuuue noxkymeHTa, yAOCTOBEPSIOLIETO aBTOPCTBO
(COaBTOPCTBO) MOCTYHAIOMIETO HAa JOCTUTHYTHIA MM
HayYHBIA (HAyYHO-METOIUICCKUH, Hay4yHO-
3 Tez:quCKHﬁ, Zaquo-TBopquKHﬁ) pesyz;:TaT Komus narenta uin
N CBUJETENHCTBA
HMHTEJUIEKTYaJIbHON JIEATEIbHOCTH, TeMaTHKa
KOTOPBIX COOTBETCTBYET HANPABICHUIO IOJTOTOBKH B
KOHKYpCE, 10 KOTOPOMY Y4aCTBYET MOCTYIAIOIIUN:
- HaTEeHT Ha U300pETEHUE; 10
- MaTeHT Ha MOJIE3HYI0 MOJeJb; 7
- CBU/IETEJILCTBO 0 FOCYAapCTBEHHOM perucTpanuu 5
nporpamm s IBM;
- CBU/IETEJILCTBO 0 FOCYAapCTBEHHOM perucTpanuu 5
6a3sbl JaHHBIX;
- CBU/IETEJILCTBO 0 FOCYAapCTBEHHOM perucTpanuu 5
TOIIOJIOTUHU UHTErpaJIbHbIX MUKPOCXEM.
Hy6}IHKaHHH B MaTepHasiaX MEeXAYHAPOAHbIX U Konuun MaTepHajioB
BCGpOCCHﬁCKHX HAYYHO-TEXHHUYECKHUX KOHCI)epeHIU/Iﬁ
KOH(bepeHIlI/IfI, BKJIIO4Yad Hy6ﬂHKaHHH B BBIIIYCKax (TeSI/ICOB
Hay4YHbIX )KyPHAJIOB, MyOJHUKYIOIHX CTAThU 110 UTOTAaM | JJOKJIa/I0B) C
KOHpepeHLUH UH/IEKCUPYEMBIX B MEX/YHAPOJHON NPUIOKEHUEM
6a3e JaHHBIX, IPOBOJUMBIX He paHee YeM 3a 2 roJa, TUTYJIbHBIX JIUCTOB,
npeecTBYIOIIUX IPUEMY. DOI, URL (mpu
TemaTunka ny6}11/11<au1/11/1 AO0JI2)KHA COOTBETCTBOBATH HaJ'[I/I‘{I/II/I)
4, Hay4YHOM CelaJbHOCTH, 10 KOTOPOX NOCTyHaIUN

y4aCTBYe€T B KOHKYypcCe:




3a KOH(}EepeHIUIo, MH/IEKCUPYEeMYI0 B MEX/AYHAPOAHOM
6a3e naHHbIX Web of Science u (usu) Scopus
(nHAekcanus cOOPHUKA WUJIK )KypHaJIa ¢ nyGJMKanyei
HO/ATBEPXKJAeTCs CChIJIKOW UJIM CKPUHIIOTOM U3 6a3bl
JIaHHBIX).

3a mpourie KOHQepeHIUH.

Hanuvue quniomMoB nobeauTe el MepOpUATHI
MeX/IyHapOHOTO U BCEPOCCUHCKOT0 3HaY€eHHH,
NOATBepPKJalye yCcrexyu B NTpopecCHoHaIbHON
NOAr0TOBKe KaHAMaTa [/ NOCTYIJIEHUs B
acMUpaHTypy.

Konusa gunyioma

3aBepeHHas konus npotokoJsa 'K no 3amure [IpoToko.
BBINYCKHOW KBaJIMPUKALIMOHHON paboThl Maructpa
(cmenuanucTa) c peKoMeHjaluel K IPoJoIKeHHUIO
00y4yeHUs B aCIMpaHType
Kanaunar B acnupantypy
(noonucy) (D.1.0).
IIpennonaraemslii HAYYHBIA PYKOBOAUTEIb
(noonucw) (D.U.0).
OTBETCTBEHHBIN 10 ACIUPAHTYPE
OT HMHCTUTYyTa
(noonucw) (D.U.0).




