


1. I{e.nlr roeyAa pcrnenHoft rarorosofi arrecrarlr.r H

I-{enrurE ro cyAap crBennofi uroroe oft arrecraqr,r vr flBrrflror c fl, :

ycraHoBneHr.{e ypoBHr [oAroroBKr4 Bhr[ycKHrrKa K BrlnoJrHeHr'rro npoQeccraoHarrbHbrx

3aAaq r.r coorBererBr4fl. ero rroAforoBKr,r rpe6onauusN{ OeAepaJlbHoro rocyAapcrBeHHoro

o6pa":onareJrbHore craHAapra Bbrcrrero o6pasonanz.a (O|OC BO) HarIpaBJIeHVt

rroAforoBKr4 04.03.02 <<Xnnlr.t, Srasrara v MexaHLrKa MarepLIaJIoB)) pr ocHosHofi

o6pasoearenrnoft npolpaMMbr Bbrcrrero o6pasoBanvs. (OOil BO), paspa6oraHuofi e

MocroecroM rocyAapcrBeHHoM yHI4BepcI4Tere I4MeHu M.B . JloMonocoea.

2. Iocy4apcrBeHnafl rrroroBafl arrecrarlrrfl tro HarrpaBJreH[rc rloAroroBrcu 04.03.02

XurruR, Qnrnna lr MexaHrrna MareprlaJroB BKJ]Ioqaer e ce6s:
a) rocyaapcreeHHrrfi gK3aMeH;

6) sarqrary BbrnycKHofi rrann$nKarll{oHHofi paOoru

3. Bulu npoQeccnoHaluroft AeqrerbHocrrr BbrnycKHrrKoB H coorBercrByrcrq[e IrM

3a1aqu upoQeccnonarunofi AeflTeJrbHocrlr :

Bnqrr npoQeccnoHa.nrnofi AesrerbHocru, K KoropbrM roroBrrcr BrInycKHI,IKLI,

ocBourBrrrrze np orpaMrray 6axanaBpr4ara :

IlpoQeccuoHaJrbHbre 3aAaqu :

BrrnycrHnK, ocBorrBruufi nporpaMMy 6anananpuara, B coorBercrBlll4 c BLIAoM

(ua4auu)
rpoQecczonanrHofi AeqrerbHocrvr) Ha rcoropufi (roroprre) oplreHTr4poBaHa rporpaMMa
6ara"nanpzara, AoJrxeu 6rrrr roroB perrrarb cJreAyrouue upoQeccnoHaJlbHble 3aAaqu:

HayqHo- uccned o e ameJrbc Ka.fl d enmenouo cmb :
npoBeAeHr4e HayrrHo-rrccJreAoBarenscKr4x pa6or B o6racrrx XI4MI{I4, Qusuxlt u

MexaHr,rKr4, cBr3aHHhrx c IIoJryqeHlIeM 14 r4ccJreAoBaHr4eM coBpeMeHHbIX MaTepvaJroB u

HaHOMaTepr4aJroB;

aHaJril3 vr o6o6ulenue pe3yJrbraroB HayqHo-r,rccJleAoBareJlbcKl4x pa6or c

rrcrroJrb3oBaHr4eM coBpeMeHHbrx Aocrzxesufi HayKu vt rexHVKr4, flepeAoBoro
orerrecrBeHHoro ra sapy6eNHoro onbrra s o6nacrr,r HayK o Marepr,laJlax

r4 HanorexHororufi;
cr4creMarr4.recK[fi rrol4cK 14 npeABaplrremuufi aHarrr43 uayuHofi v rexHl,Iqecxoi
l,ruQoprvraqrara B o6racru xr4MuqecKoro MarepLraJIoBeAeHVt Ant HayqHo-

lparrnvecrofi vr narenrHofi noAAepxKr4 rrpoBoAI4MbIx $yu4anrenraJlbHblx
uccreAosaHrafi vrrvr rexHoJrorr4rrecKvx paspa6oror B o6racrlt coBpeMeHHoro
MaTepHiLII OBeAeHI4t I,I HaHOTeXUOIOTUfi ;

rroAroroBKa 14 npoBeAeHrre ceMr4HapoB, HayrrHo-TexHr4rrecKr4x xouQepeuqufi,
noAroro BKa v p eAaKTVpoB aHple HayrrHbIX ny 6 tuxaguft;
orrpeAeJreHr4e oKoHoMr4qecKoft eQQexrurHocr?r HayrlHo-I4ccneAoBareJIbcKI4x u
HayrrHo-[por43BoAcrBeHHbrx pa6or B oOracrn HayK o Marepl4tllrax u
HaHOMaTepr4ilru){;



pacilpocrpaHeHue MexArrcqunnr4HapHbrx 3HaHufi s o6racru coBpeMeHHoft Hayxu o
Marep[anax cpeAcrBaMr4 zHQopuaqr4oHHo-TeJreKoMMyHr4xaquosuofi cervr

"IzlHrepHer", [yreM rrybnraraqufi n poccuficxrax l,t MexAynapoAHbrx ra3Aagllrx, [pH

peuurr43aur,rr4 neAaroruqecxoft AetreJlbHocrl4;

np o as s 0 d cms eHHo-mexHoil 0 2 utt ecKan d enment u 0 cmb :
oKcrrJryararlu.rr coBpeMeHHoro ra6oparopuoro o6opyAonanux vt npuOopon B

coorBercrBr4lr c rnanu$ura\ueit, rnanra$uqr4poBaHHas KoMlJIeKcHaq arrecraurlt,
r4ccJreAoBaHr{e c floMorrlbro coBpeMeHHbrx MeToAoB aHaJru3a npl4poAbl xI4MI4qecKI,IX,

Snsuuecrux r,r MexaHvrrecKr4x csoftcrs Marepr{aJroB Lr HaHoMarepl{zlloB, a raK)Ke

xapaKTepa Lr3MeHeHr4r peaJrbHofi crpyxrypbr rr cnoftcrn Marepl,ItuoB npu Bapva\urr

cocraBa v ycnonufi cr4HTe3a u BHeruH[rx gosAeficrslafi, yqacrlle B pa6ote

aHailr4Tr4qecKlrx r4 cepru$uraur4oHHbrx rIeHTpoB, B ToM qI4cJIe B Kar{ecrBe 0leparopoB

coBp eMeHHoro cr,rHTerr4r{ecKor o v anaJrurrnqe cKoro o6 opylon anvrfl,;

BeAeHrre MeTo.uuqecKr,rx AoKyMeHToB rrpr4 [poBeAeHr,II4 HayrIHo-I4ccJIeAoBaTeJIbcKI4x LI

ra6oparopHux pa6or;

rnanuQuqlrpoBaHHaq peaflr,r3arlr4r Ha npaKTr4Ke ocHoBHbrx rexHororufi loryr{eHa.s

coBpeMeHHbrx MaTepr,ranoB vr HaHoMaTepr4utrroB B paMKax coTpyAHlzqecTBa

(conlrecrnofi pa6oru) c uccneAoBareJrbcKlrMl4, npoMbIrIIJIeHHbIMI4 na6oparopvrflMvr,

HAYIIHO-TEXHI4qECKI4MI4 I,I TEXHOJIOTUqECKI4MLI IIEHTPAMU ;

paspa6orxa rpeAJro)Kesufi rro orrr4Mvsaw4vr cyulecrBytoull4x HayKoeMKI4x MeroAI4K

loryrreHuq MareputuroB ;

opzaH us a quo HHo-y np a6ne Hq ecKan d en menbH ocmb :

YIIACTI4E B OPIAHI43AIII4I1 HAYIIHO-UCCJIEAOBATCJIbCKIIX PA6OT, KOHTPOJIb 3A

co6ruo4euuena rexHr4KI4 6esoracHocrz, npoBeAeHrle aHuru3a HayqHo-

r4ccJreAoBareJrbcKtrx pa6or o6yuarouluxc-rr MJIaAIuLIx KypcoB 14 HenpoQulunux pa6or,

cB.rr3aHHbrx c [onyrreHr4eMlr' xapaKTepr4sa\uefi Marepr4anoB 14 HaHoMarepuanoB;

n e d azo z urt e cKan d en mena n o c m b :
nperroAaBaHze B o6rqeo6pasoBareJrbHrrx u npo$eccutoHilJlrnux o6pasoBareJlbHblx

opfaHv3auvtx.

B paMKax npoBeAeHuq rocyAapcrBeHHoro oK3aMeHa BbInycKHI{K oBJIaAeBaer

cJreAyrcrqrrMn KoMneTeHII[qMlI :

o6rqenynsrypHbre KoMrlereHqun (OK) :

- cnoco6Hocrbro r4crroJrb3oBarb ocHoBbr QurocoQcrux zwalawtrt AJIf, Qopuraponannr
MlrpoBo33pen.recxofi no3LIIrI4rr (OK- 1 );

- cnoco6Hocrbro aHaJrr43r4poBarb ocHoBHbre gTarrbr r4 3aKoHoMepHocrkt Llcropl4qecKofo

p asBtrrkrfl , o 6 u e crn a 4nx Q op rvr vrp oB a;nlafr . rp DKAaH c xo fi n os z q vu (OK -2) ;

- cnoco6Hocrbro vcnoJrb3oBarb ocHoBbr 9 oHoMLrqecKr,rx snanuia B pa3rlIrrHrrx cQepax

xr43HeAef,reJrbHocrr4 (OK- 3 ) ;

- cnoco6Hocrbro ucrroJrmoBarb ocHoBbr rrpaBoBhrx gHaHuir B pa3rI4r{HbIX cQepax

)Ku3HeAe.rreJrbHocrr4 (OK-a) ;



- cnoco6Hocrbro K KoMMyHLrKarrnu B ycrHofi Ir rILIcbMeHHofi Qopuax Ha pyccKoM 14

r,rHocTpaHHoM s3brKa AJrr peureHu{ 3aAaq Me)KJII,IqHOCTHO|Q 'r 
MeXKynbTypHofo

esau\aoAeftcrBl4t (OK-5);
cnoco6uocruo pa6orau B KoJrJreKTr4Be, ToJIepaHTHo BecrIpt4HI,IMat couLI€LJIbHbIe,

grHr4qecKue, ron Qe ccLIoHttrIbHbI e I4 KyJIbrypHbIe p a3rlarrnfl (OK- 6 ) ;

cuoco6uocrbro K caMoopraHvrsa:llztkr I,I K caMoo6pasonaHurc (OK-7);
cnoco6nocrsro LrcrroJrb3oBarb MeroAbr v cpeAcrBa Srasnvecrofi KyJlbrypbl Arq
o6ecne.renlrr rroJrHorleuuofi coqriurbHoft n npo$eccuontulbHofi gexrelbHocrll (OK-8);

cuoco6nocrbto uc[oJrb3oBarb [pr4eMbl uepnofi [oMouII4, MerQAbI 3aIrII4TbI B ycJIoBI'Itx

upesnnuafiHblx cl4ryalluft (OK-9);
o6qen poQeccrloHaJrbHble KoMnereHIInr (OIIK) :

cnoco6uocgro [crroJrb3oBarb coBpeMeHHbIe Mero,ubl xvtuvIvt, $rasuru, MareMarI4KlI,

MexaHuKr4, 6uolorzr,r Ha ypoBue, Heo6xoAIlMoM grrt npuoipereHl4t HoBbIX znasufi c ux

I4CIIOJIb3OBaHIIeM VI peIIIeHVt 3a4al]., Bo3HIZKaIOUILIX npld B6IfIOJIHeHUTT

npoQeccuoHiurbHbrx Synxquft rr r4MeroilII4x ecrecrBeHHoHayrrHoe coAeplcanue (O|IK-t);
cloco6nocruo vcrroJrb3oBarb npaKT[qecKLIe HaBIIKI4 ?KcnepllMeHTarlrsoft pa6oru B

o6lacrsx HeopraHlrqecxoft, aHturr4Turrecrofi, oprauuuecrofi v Qusuvecrofi xkruulr;

xvrMvrvr v Qrasnxu BbrcoKoMoneKyJItpHbIX coe4IaHenufi; crpyrrypuoil xrIMI4I4 vr

Kpr4crrlrrnoxr4Mr,rr4; o6uefi Qr,rsrar<u; Qusuxra KoHAeHcI,IpoBaHHofo cocroflHl4t I'I MexaHI4KlI

MarepuziloB, rro3BoJuroulr4e e$$errrzeuo pa6orarb B pa3JIrIqHbIx SKcnepLIMeHTtulbHbIX

o6racr-f,x HayK o MareprlaJrax v B coBpeMeHnofi rexHoJIorI4LI MarepLIaJIon (OllK-2);
cnoco6nocrblo KoMrrJreKcHoro r,rcrroJlb3oBasws 6agoBblx MeroAoB aHaJII43a BeIrIecrB 14

Mareplr€uroB (erurrouar HaHoMarepraaru) v rporeKaroql4x rlpu ux rtortyqeHul4 vr

eKcnJryararlur ttpoqeccoB c KoppeKTsofi unreplperaUl4efi nory'{eHHblx pe3yJlbraroB

(orrK-3);
cnoco6socrrro r4cnoJrb3oBaHlrr QeuonreHoJlofrlqecKl4x, MareMarLIrIecKI4x 14 rII'IOJIOHHbIX

(anrrepnarunuux) uoAelefi AJrr orrr4caHnfl, 14 rlporHo3l4poBaHl4t pa3ruql{blx tweuuitt,
ocyuecrBJreHr4e krx KaqecrBeHHoro Lr Korr4qecrBeHHofo ailadwr3a (oilK-a) ;

cuoco6socrrro QopuyJrlrpoBaHnfl 3a1aq, cBt3aHH6IX c peurv3aryuefi upoQecczoHtulbHblx

Qynrr1ufi, a raKxe ucrroJrb3oBanvfl [rrfl,I4x perueHldt MeroAoB I43yqeHHbIX HayK (OnK'5);

cuoco6uocrgo r4crroJrb3oBarb coBpeMeHHbIg Aocrl4xeHrlt MarepI4iuIoBeAeHI4t t4

Qusuvecrulrlr [pr{Hrlr4rraMu pa6orrr coBpeMeHHbIX TexHI4rrecKI4x yctpoficre,

trcrroJlmyeMblx rpll BbIIIoJIHeHuu npoQeccroHzulbHux Qyurquft (OIIK-6) ;

roroBHocrbro K yrracrlrro B npoBeAeHvl4 HayrrHbIX IaccreAosaHl4fi, Ha9'uHafl. or
rrJragr4poBaHr4.f, npoBoAr4Mbrx 3KcnepLIMeHToB Ao o6o6ulenus, oQopunenux v
ny6nravHoro rlp eAcraBJr eHVt rloJlyqeHHbrx p e3yJlbraro B ( OIIK- 7 ) ;

cnoco6socruo peurarb craHAaprHbre 3a1a.uv upoQeccuouallrsoit AesreJlbHocrl4 Ha

ocHoBe unQopuaqzonnofi vt 6u6luorpaQravecxofi KyJlbrypbl c npI'IMeHeHI4eM

znQopuaqproHHo-KoMMyHr4KarlraoHHbrx rexHoJlort4it u c yqeroM ocHoBHbIX rpe6onauzfi

uuQopuaqroHHofi 6esoracHocru (OIIK-8).
npoQeccnoHaJrbHble KoMnereHllnu @K):

H ayvH o -uc cn e d o e amen b c Kafl d e am enuu o c ma :

cnoco6Hocrrro klcnoJrb3oBarb ocHoBHbIe ooBpeMeHHbIe

Teoperr{qecKl4e I4

M ero.uoJI of I4qec KI4 e,

gKcrlepr{MeHTiurbHrre rroAxoAbr K rrpoBeAeHI{Io HayrlHbrx l4ccJle4orauufi no ru6paHHoMy

nposunro rpofpaMMbl

flK-t);
lpolr3BoAcrBeHHo-TexHoJlofl4qecKafl Ae.ureJlbHocrb :



- TOTOBHOCT6IO K r4CnOJrb3OBaHI{Ie CI4HT9TI,MSCKUX I'I [pu6OpHO-aHi[JIIITUqeCKI4X HaBbIKoB,

TIO3BON'rc[II4X

- pa6orarb B pa3Jurqgbrx o6lacrsx coBpeMeHHoil Texr{oJIorI,II4, cBfl3aHHbIX I peueHI'IeM

M aTepl4tul oBeAqe cKI4x

3a,{aq (IIK-2);
roroBHocrbto I4cIIoJIb3oBarb o6Ique npeAcraBJIeHLIt

TEXHOJIO| IIIICCKI4X CPICTEM II
a aTpyKType XI4MI4KO-

- Tr{rroBbrx xr4MrdKo-TexHoJrorl4qecKl4x llpoqeccoB v [polI3BoACTB AJI' AHaJT',I3A

B3aI4Mo.IIgfi crBl4t rexuolorufi n
oKpy)Karoqefi cpe4n (IIK-3);
cnoco6nocgro K ourr,rMrasallnu kr peailv3agv ocHoBHbIX rexuoloruii noryqeHl4q

coBpeMeHHbIX Marepl4alon (IIK-4) ;

opzaHu3al4uotlHo -ynpagneHqe cKan o enmerbHo cmb :

cnoco6socrbro opraHr43oBarb pa6ory B coorBercrBr4r4 c rpe6oBaHIrtMI4 6egonacuocrvr vr

oxpaHbl rpyAa (lIK-s);
roroBHocrbro K nplrHrrrrro peruenufi [o 3auII,ITe npoll3BoAcrBeHHoro flepcoHa"[a v

HaceJreHprr or Bo3MoxHbrx rrocJreAcrszfi ayapult, raracrpoS, cudxufiHux 6eActsuit' u

npr,rMeHeHr4fl COBpeMeHHbrX cpeAcTB fropDI(eHIIq, a TaKXe frpulJflTvrs' Mep no JILIKBLIAaIIUI4

r4x nocrreAcrel4ft GIK-6) ;

cuoco6nocrbro K 6ucrpofi Lr KaqecrBenHofi parpa6orxe 6usHec-IrJIaHoB I4 npoBeAeHlllo

rrpeABapprreJrbHbrx MapKervHroBbrx I4ccJleAoBasuit 4trs. KoMMepuuurv3aulll4 [poAyKToB

r4HreJrJreKryanrnofi (reoperzuecKofi, uayvuoft r4 3KcrIepI4MeHTiIJIbHofi) 4erreJlbHocrl'I,

[epcleKTr4sHofi orIeHKe gKoHoMlrqecrofi e$SerrznHocrla HayqHo-IlccJIeAoBareJIbcKI4x 14

HayqHo-rpotr3BoAcrBeHHbrx pa6or s o6racru HayK o Murepvu:mtx 14 HauoTexuolorufi
(rrK-7);
ne d aeo zuq e cK afl d enme nuu o c mb :

- cnoco6Hocrbro IlcIIoJIb3oBarb MeroAbr npenoAaBaHl,It xuuvlvt vt Qz:llxn B

o6Ueo6pa3oBaTeJrbHbrx Lr npoQeccraoHiulbHbIX o6pa:onareJlbHbIX opraHl43allh.ux'

TeopeTr4qecKr4e v lrcr4xoJrofo-rreAarofl4llecKl4e OCHOBbI ynpaBneHl4t IIpOII9CCOM

o6yueuur, x SoprvrnpoBaHr.rrc yue6noro Marepuala, rITeHI4Io lexqufi, rrpoBeAeHl'Irc

ceMilHapoB, rrperroAaBaHr4ro v pyKoBoAcTBy HayqHo-[ccJIeAoBaTeJIbcKI'IX pa6Or

o6yqaroulraxcr (lIK- 8).

4. flepevens ocHoBHbrx yve6unrx uo4y.nefi (gncqun.rrnn) o6pasoeare.nunofi

[pOrpaMMbI IIJIII I{X pa3AeJIOB 14 BOIIpOCOB' BbIHOCIIMbIX Ailc [pOBepKlI Ha

rocyAapcrBeHHoM sK3aMeHe :

(nporpa*rMa rocyAapcrBeHHoro ercsa*rena)

B [porpaMMy rocyAapcrBeHHoro oK3aMeHa BKJIIoqeHbI Bolrpochl rlo

Arrcrlr4rrJrprHaM: "Marepzalrr - [poIIrJIoe, Hacrotlqee, 6yAyIuee", "@v3vrKo-xvlMrfl vl

TexHoJrorus MarepvruroB)), <<@usraKa KoHAeHcI4poBaHHhIx cpeA> v ((MexaHHKa

Marepl{anoB).
flporpavrrubr 9Tr4x 1ncrrynrvH cocro.ar I43 AByx .{acrefi, OcHonHaq qacrb -

TeopeTr4qecKiur - coAep)Kr4T ocHoBHbIe IIOHf',II4t I,I HaBbIKI4, KOTOpbIMI4 AOJIXeH BJIaIeTb

cryAeHr.
Bonpocu 6rureros rocyAapcrBeHHoro MexAI4cIII4[nI4HapHoro 3K3aMeHa

Qopunpytorct ro rpeM pa3AeJIaM:



nepBbrii Borrpoc 6nlera - no xwMvru Marepl4aJloe (na QcHoBaHI4H cnpIQKa nau6olee

3HarrlrMbrx Bo[pocoB rro aI4cuI,IrrJrr4HaM: "Marepualu - fIpoIIrJIoe, Hacrof,ulee,

6y Ayruee " pt " Ou3tlxo-xI4MI,It I,I TexHoJI of I,If, M arep uanon >) ;

nropofi Bonpoc 6ulera - no QrasuKe KoHAeHcr4poBaHHbIX cpeA (ua ocuoeaum crII4cKa

nau6olee 3HarrI4MbIX BonpocoB rro BceM Al4cuvnJrunavr Qn:r.uKLI KoHAeHcHpoBaHHbIX

cpeA u rBepAoro rena);
.rperraii Bonpoc oK3aMeHarlrroHHoro 6wera - IIo MexaHuKe MarepI4aJIoB (Ha ocHoBa}lur

cnr4cKa Han6onee 3HaqlrMbrx BorrpocoB rlo BceM Avlct1firnvtHaM MexaHHKLI

uarepraanor).

MATEPI4AJIbI - IPOIIIJIOE, HACTOTIIIEE, FyAvlqEE
KnaccuQurKaulrf, MareplralroB rro cocraBy Ia QynxquoHanbHblM cBoficrBaM, SJIeMeHTapHafl'

-{.reftra, Tprnbr czsronnfi, KoopArrHaIIuoHHoe tIIlcJIo, KoopAllHarlHoguufi noJIIISAp, qI4cJIo

Qopuynurbrx eAr4Hr,ru B gJreMenrapnofi qqefire. Kpucrannl4rlecKl4e pe[rerKl4 Fpaeo. Tuurt

xy6uvecrnx gJreMeHTapHbrx rqeeK. llnornefiuule ruapoBble yTIaKoBKLI I4 KJraAKrr, TLIrrbI

rrycror. Ocnonsrre crpyKTypHbre rlrrrbr, pacrrer KonlrrrecrBa QopuylLHbrx eAI4HHII B

eJreMeHTapnofi cqeftKe r4 Teoperuqecrofi nJrorHocrtr BelrlecrBa. MarepuaJlbl Ha ogHoBe

raJroreHoB: reQnon, rroJrprBlrHlrJrxJropI4A. llonuuepHsre MarepuaJIbI: npl4poAHbIe 14

cr,rHTeruqecKr4e rroJrr4Mepbr, rroJrr,r3TI4JIeH, rIoJII4fIporII4JIeH, rIoJtrI4BI4HI4nxnopI4A, reSloH'

Cpanueuue MexaHr4qecKr4x csoficrs KepaMLIqecKI4x, MeraJIJII4qecKI4x vr [oJII4MepHbIX

*utap"-oe. llpuueueHr,re raJroreHoB r4 t4x coeAr.IHeuIafi B rIpoMbIIxJIeHHocrll. OcHoeHrte

rroHsrus. sotrHofi TeopHLr rBepAoro reJra. OopnlupoBaHve SHepreruqecKl4x 3oH,

BiLJreHTHaJr 3oHa, 3oHa rrpoBoAr4Mocrl4, 3anpeqeH*afl, 3oHa, ypoBeHb @epvrr'r. 3oHHa.fl

cTpyKTypa MeTaJIJIOB, IOJIyTIpOBoAHIIKOB I43OJrtTOpOB. 3anvcutrlocrn
reMnepaTyp6I. Marepraanbl HagJreKTpolpoBoAHocTr,r MeTaJrJroB r{ [oJrynpoBoAHI4KOB OT TeMnepaTypbl. lvrflfcpl/urbr tl:d

ocHoBe xiurbKoreHoB. KnaccuSuKarlr4fl oKcr4AHbrx Marepl{afloB no QyuxqIaoHarIbHbIM

csoficrsaNr, I4oHHbIe I4 KoBiLIreHTHbIe oKcI4AbI. OrHeylopurte oKcLIAHbIe Mareprla^llbl:

KpeMHe3eMLICTbIe, ilIIOMOCI4JII4KaTHbIe, AoJIOMIITOBbIe, MafHe3I4ilJIbHbIe' uI4pKOHlICTbIe.

OcHosHHe rurrbr oKcr4AHbrx MarHurHbIX Marepl4ztrloB. CeMeficrsa

BbrcoKoreMrreparypHbrx cBepx[poBoAHI4KoB Ha ocHoBe cJIoxHbIX KyrlparoB, eQQerr

MeficcHepa. MarepnaJrbr Ha ocHoBe cynrQIa4oB, ceJIeHLIAoB H TeJrJIypt4Aoe. KeaHroBble

ToqKr4, r,111 cr,rHTe3 r,r [pr4MeHeHr4fl. llpnueueul4g MeroAa HoxpzurrcKofo Anfl [oflyqeHl4t

MoHoKprrcrnJrJroB rroJrytrpoBoAHr4KoB. TepnroeneKTpltqeoKue Marepl4itrlbl, oQ$exur

3ee6er<a vr llelsrre. Marepualrr Ha ocnoBe [HLIKToreHoB, SJIeMeHToB noArpyrlrlbl

yrJrepoAa vr 6opa. Aruas, rpaQur n efo [pI4MeHeHI4e. KoMnosurHsre Marepvzlnbl.

llorenquanbHbre rprrMeHeHraa QynnepeHoB 14 yrJIepoAHbIX HaHorpy6or. Kpenaszfi z ero

rrpr4MeHeHr4e. Kap6u4 KpeMHr4r vr ero [pI4MeHeHI4e. llprauqun pa6oru cBI4HuoBbIX

aKKyMyJrrropoB. llpzruenenve MarepvzuloB Ha ocHoBe livoKcvla oJIoBa. Ycrpoficreo n

rpr4HIII,m 4eftcrnur coJIHeqHbIX larapefi', p-n nepexoA' Ilpziueueuue 6opa v ero

coeazseguft.

OI43I,IKO ->(T4I/'VTA I4 TEXHO IIOII4A MATEPI4AJIOB

[eQerrrr KpucraJrnr4rrecKofo crpoeHru Marep[aJloB. To'Ie'IHHe .qe0erru,
KBa3r4xr4MrrrrecKa;r MoAeJrb. Ancnoxaqun. Vnpyrar 3Heprl4t AI4cnoKauI4lI. fllorHocrr

Aucloraqufi. @opnryna Xoua-Ilerqa. MexanltsNlsr 3apox(AeHl,Ifl r pa3MHo)ICeHI4t

Ar4cJroKaurfi, [esembr yraKoBrul, 4nofinl4KoBble 4eSerru. Ouenra 3HeprI4I4 Ae0eKra

yrraKoBKr4 no -"p"ro pacrf,Hyrofi 4ucroKarlrrr4. Bsauuogeficrsl4e pa3nl4qHblx geQercron.

fpaHraqu 3epeH. Cerperaqnr rpl4Mecefi B TToJII4KpI4CTtIJIJIIIqeCKOM Marepl4ane.



MexannsN{g nlacruqecrofi 4eQopvraqrara. Paspyureurae Marepuanos.Oagoerte

rlpeBparueHr4r B MareprraJrax. OcuoeHHe rexHoJIofLIqecKLIe olepauul4 Ha rlyrl{ or

BeIIIeCTBa K MaTepI4aJIy. Merogrr IoMOreHI43ar]M]/. Slasuvecxue V XLIMIaqecKI'Ie'

flperypcopn. ItnaccraQraKalll4fi Sarouux npeBpalqelll4fi' Oagogaq AIIarpaMMa V

MI4KpOQTpyKq'pa Mareprrana. MnrpouopQonorut SBTeKrI4qecKI4x LI repI4TeKTI4rIecKI4x

*o*rr6a 
"tqn. [en4p IaTHas fl uKB allilfl. Tepuzue cxax O 6p a6 oTKa MaTepId aJI oB'

3arzurra 6eS IIoJIIdMopOHoro [peBpaIIIeHI4s. 3aralxa Ha MapTeHcI'IT'

KpracrannofeoMeTpr4.rr r4 TepMOArrHaMrrKa MapTeHcI{THOfO npeBpaueHvt. NlapreHcurHble

rrpeBparqe;61:afl. B MgTaJrJrr4qecKr,rx r4 HeMeruLlJII4rIecKLlx cl4creMax. Sererrol4AHblfi pacnaA B

cranf,x. TTT-ArarpaMMa. OcnosHHe pa3HoBpIAHocrLI orll{vra 2-ro poAa' Orxur 1-ro

poAa. Perpucral i^tuU^r. Ocsonnrre M9A9JII.I upoqecca creKaHzt' Cnerasue v

crpyKrypHo-rryBcrBr4TeJrbHbre cBoftcrBa KepaMI4KrI. PacnaA flepecbluleHHoro rBepAoro

pacTBopa flo cIII4HOAaJIbHoMy MexaHI43My V MexaHI'I3My O6paSoeanur v pocTa

rupo4uir.fi, Teprr,roAI,IHaMI4Ka llpoUeccoB paa-;1a1a, ponb y1lpyrofi SHeprI4t,1' CTapeHI4e

MaTep[aloB ecTecTBeHHOe r,r r4cKyccTBeHHOe. oopasoeaHue 14 cTpoeHLIe 3oH fI'IHbe-

flpecrona. llpr,rpoga ynpor{HeH?Ufl, npv AI4cIIepc[oHHoM cTapeHI'Iu. flpranqunst XLIMLIKO-

repuuuecrofi o6pu6ot*". HragroreMrepaTypHat TepMoMexaHuqecKa'fi O6pa6OrXa'

BrrcororeMrepaTypHafi TepMoMexaHl'IqecKat o6pa6orra. O6pasonanve v pOCT HOBOfi

Qaeu. Mexanugvrbr aroMHo-MoneKyJrrpHrrx rrpoqeccoB KpIlcrtuIJII43aIIlII4. 3asl4cl4N{ocru

gKOpOCTI4 pOCTa oT BeJIuqI4HbI IIepeCbInIeHI,I.[ B cJlyrlae HOpMILIIbHOTO pOCTa' cIII{pZLJIbHorO

pocra, MexaHlr3Ma c o6pa3oBaHr4eM 3apoAbllxeft. Passurlte rpaHeft KpI4craJIiIa: TeopeMa

iu66ca-Bynr6a. fa6wryc Kpr4criuura c rotrKl4 3pe*wfl. PBC-reopuI4. TspMoAI4HaMI4Ka

BbrAeneHl4t t[asrr, [pI4HUlI[ .{anrona-KoHO6eeBCKOrO' ferepOreUHOe

3apoAsrrlleo6pasonaHIae. llepeoxlaNAeHl4e u KpI4BI43Ha pocToBoro QpOHra'
pacupe4eleHze nprrMecr4 rro AJrr4He pacryuero u3 paclJlaBa Kpl4crarila. TexHu'Iecroe

oQopnneurre ocHoBHbrx MeroAoB pocra KpIlcruuIJIoB I{3 pacllraBa' llpoqeccu [tvrbfl,

Hanpaue;rlaas. Kpr4cTanJrrr3arlr4r. vcIOSue cTa6I4nbHocTI4 ranrepQeftca npLI

naupaelenHofi xpuiTaJrJrr43arlr4r4. Teopr4t sBTeKTl4rrecKoro pocra. Poct tcpucriulJloB I43

nupu. BH6op ycnonnfi pocTa KpucraJIJIOB Ha OCHOBe P-T-x AuafpaMMbl. -f,e;terllae

3rrlrraKcr4ll.. cpanHeHlre KarlecrBa Kpr4crtlJrJroB, BbrpaIrIeHHbIX pa3JILIr{HbIMI4 MerOAaMu'

lllauapuar rexHoJrorr4r B Mr4KpogJreKTpoHuKe. llocneAosareJlbHocrr SopuupoBaHl4t

ar,rQoysuoHHo-nnaHapHofi cTpyKTypbr 14 xapaKTepI4CTI4Ka OCnOBHbIX ToXHOJIO|I4qeCKUX

Ouep aquft . OcHoeHrre T9HA9HIII4II cOBpeMeHHorO MaTepl4itloBeAeHl4fl '

OI,I3?IKA KOHIEHC I'IPOBAHHOf O C O C TOtHvlA
Crpyrryp a KpI4c-tuTJIoB, BeKTop TpaHcJI flr\W, 6asuc, gneMeHTapHaq tqgftKa, pe[IeTKI'I

Epane. llocrpoeuze fl:qlefiKvr Burnepa-3eftrua. o1paruat pelxerKa. llepnar 3oHa

EpunnroeHu. Tarrno"rre ceoftcrBa rBepArlx reJL Bolurt B KplIcraJlru'recroft pelxerKe

($ouonu). Vnpyrrae BoJrHbr B rlertorrKe r43 oALIHaKoBbIX aroMoB. Vnpyrue BoJIHbI B

geyxarorr,lrofi qelorrKe. lloHgrue o6 aKycrl4r{ecKl4x vt orITI'IqecKI'IX Qououax'

Knasuurrluylrc Qononoe. Jlorcalrssre QonoHnue KoIe6aHI4q' Tenloeprrocrr

KpucTaJlJlplqecrofi perIeTKI4. MoAenr [e6ax. Teruneparypa [e6a* 3lexrpouHrte

cnoftcrsa rBepAbrx rel. Klaccr4qecKar reoput cBo6oAHoro sJIeKTpoHHoro fa3a B TBepAoM

TeJre. Cra.ru.recrar sireKTporrpoBoAHocrb. Boftrosaq QyHxqur sneKTpoHa B Kpl4craJlne'

Broxoscxrre BoJrHbr. Ksa3rauNarryJrbc. 3onu Epunnroeua. OcHoert reopl4Il gJIeKTpoHHbIx

3Hepferr4qecKr{x son. 3Heprerr4qecKar rrIeJIb B MoAenI4 rloqr?I cBo6oAHbIX 3JIeKTpoHoB'

Ilpu6lzxeHrre (cr4lruofi cB-f,3r,rD. 3OHHa.S CTpyKTypa McTaJIJIOB, TIOJIyTIpOBOAHIIKOB lI



Ar4oJIeKTpI4KoB. CrpoeHue noBepxHocrll @eprvru

gJreKTpoHon. 3nerrpoHHble, AbIpotIHbIe I4 orKpblTble

B Mo.IIeJILI ilor{Tl4 ceo6oAtrslx

op6urrt npl4 ABIIxeHI4I4 SreKTpoHoB

B MarHrrHoM IIoJIe. Cpoftcrsa AbIpoK. }QQerrnunar Maqca. I{uruorpouuar

sQQerrunHrur Macca. O6rUue [peAcraBJreHr4r o rIoJIyrIpoBoAHI4Kax Ir I4x KJlaccuSuxaqur.

OuepreruuecKrre ypoBHr,r 4eQexron B roJIyrIpoBoAHI4Kax. Melrue, rny6oxrae vr

pe3oHaHcHbre ypoBHu. BolopoAonoAo6Hat MoAeJIb npl{Mecu. PauHoBecHat SyHrIlur
paCtrpe.UeJIeHI4lI SJIeKTpOHOB rI AbIpOK IIo cocTotHIItM. BupoNgeHHbIe lr

HeBbrpol1AeHHbre [onyupoBoAHlrKr4. BH.rlacreHlag KoHIIeHTpa\uitt cno6o4Hrtx

gJreKTpoHoB v AbrpoK. IrlHrerpalu (Depuu. Vpaeneuvle gneKTpouefirpalrHocrl4.

erarucrura nocrarelefi 3aprAa B co6crseHHoNd rIoJIynpoBoAHLIKe. Ceoftcrea p-n

flepexoAoB. MarHnrHbre cBo[crBa rBOpAbIx reJI. Ilapauarueru3M. Kraccu'IecKa.fl Teoput

JlaHxenesa. 3aron Kropu. Cnun gJreKTpoHa. Marnursrte csoficrBa aroMoB. CnuHoertfi u

op6uralrHslft MafHerlr3M. KeaHronafl Tsopl4t rlapaMarHorll3Ma. @eppouarHerl43M vr

anrraQeppoMarHerr{sNr. O6NaeHHoe ssal4rvloAefcrBue. Tnnrt MarHurHoro yrlopflAoqeHl'lfl

(Qeppol,rarHeTl4Kl4, anrar$eppoMarueTuKl4, Seppuuarurenticu). @eppouarHl4THble

AoMeHbI vI uarsurnrtfi Fr4crepe3r,rc. Maruuroxpl4c'rarrllqecKaq aHll3orponl4fl.

HaMarlru-reHHocrb HacburleHr4q. Tornlusa v oHeprl4t nepexo4uofi o6lacru Me)KAy

AoMeHaMlr. 3axos Kropu-Beficca Bbrrrre reMrleparypbl MarHl4rHoro yroptAoLleHnfl.

CnepxlpoBoAllMocTb. Kpzruvecrze TeMIIepaTypa, MarHI4THoe noJle, ToK' 3$Sexr

Mefcqripa. Snerrpon-QoHonnoe nsarMoAeficrBl4e. Kyleponcrne napbl. OcHonsue

rroJroxeHr4r reoprr4 cBepxrpoBoAr4Mocrl4 Eaplrana-Kynepa-IIIpuSQepa. fny6llHa

rrpoHr4KHoBeHrrr MarHr,rrHoro [oJIt B cBepxnpoBoAHllK. CrepxnpoBoAHI{KI4 1-ro u 2-ro

po,qa. Buxpn A6pnxocoea. Pa3N{arHr,rrrlrBaroqzft Qarcrop. llpovtexyrorrHoe cocrotHple,

pa3pyrrreHr4e cBepxnpoBoArrMocrtr roKoM I,I MafHI,ITHrIM rIoJIeM' MonerylqpHo-ryr{eBat

3rII4TaKCI4t yr TexHoJlorIIt noJlyqeHl4t noJIyIIpoBoAHI4KOBbIX CBepxpeueToK,

feTepocTpyKTyp Lr KBaHToBbIX sM. CocroqHlas sJIeKTpoHa B npqMoyronssofi

rroTeHUlraJbuofi qMe. PasrvrepHoe KBaHToBaHue, gHepreTl4qecrufi crIeKTp oAHo- v

AByMepHbrx oJreKTponos. IlrorHocrb sJreKTpoHHbIX cocrosttuit B crpyKTypax pasuofi

p**"p"o.t". Cnepxpeurerru v vx r<naccu$uKallut. 3Hepreruqecrcufi cneKrp

cBepxpeuerKu, MtrHI43oHbr. KsaHrosrre Hvrtr4 vr KRaHToBbIe roqKu' MeroAbI I4x

nOIyrIeHI,Iq. @USZ.IeCKI4g tBJIeH1'4fl, B KBaHTOB6IX HI{TSX 14 TOTIKaX.

MEXAHI4KA MATEPI4AJIOB

[uuavurca rBepAoro reJra. flussepenquiurbHoe ypaBHeHI4e BpaIrIeHI'It rBepAoro reJla.

Onrrruoe onpeAeneHr4e MoMeHToB vrHeprJvrur reJI. luuarvwrxa rlJlocKoro ABI4xeHht

rBepAoro reJra. AnarurllvecKa-fl crarr4Ka. flpunqun feprr,raua-3itnepa-lattau6epa Alr
Marepr4arr6nofi ro.rxw v 1^nfl cprcreMbr roaleK. Onpe4eleHl,Ie ArrHaMl4qecKux peaKuI{I4

[oArrrr4rrHl4KoB rlpIa BpauIeHI4I4 TBepAoro TeJIa BoKpyI HeIIoABI4XHoft ocl4'

AHa1urruecKar Argu11al4*i. Cnssu 14 r4x KJraccraQuraqra.r. SleueHrapHal pa6o'ra cuJIbI Ha

BO3MOXCHOM rrepeMerrleHr4r'r. llpnnqun B63MO)KH6IX nepevIeuleHnfi. 06o6rqessrte

KoopAlrHarbr, o6o6ulennue cKopocrr4 vr o6o6ulensne arJIbI. O6qee ypaBHeHI'Ie

lr"u*tnt. VpanHeulae JIarpaHNa Broporo PoAa. Teopr'rr yAapa' 'fluesue yrcpa'

KosSSuUI4eHT BoccTaHoBJIeHut IIpI4 yAape. Teopeua o6 u3MeHeHuIa KoluqecTBa

ABr4)KeHIlt cI,IcTeMbI I4 O ABI4XeHvgI UeHTpa Macc AJII ypLapa' Ilpruofi qeHrpzutlHufi

yAap AByx rer. florepr Kr4Herrqecxofi eHeprI4I,I rptl yAape AByx ren. Teopeua KapHo'

tep'evla o6 us14eH e1vyr MoMeHTa KoJrr4qecrBo ABLDKeHvIfl Q:|I}T)MIFI npu yAape' Uesrp

yRapa. llprzvreprr lteftc"rB;f1fl, yAapHbrx cvrl. luuatvmrca TorIKlI [epeMeIIHOft Maccbl'



VpaeneHr,re MeqepcKoro. flepeax 3aAaqa I{uolxoecKoro. Bropar 3aAarla I-\uonxoncKofo'

pagru.rHrre BLrAbr eogAeftcrBrafi Ha cpeAbr rr Marepl4an cI4JIoBbIe (crarnuecrue,

Ar4HaMuqecKue, yAapHble, IIOBepXHocTHbIe 14 N[accOBbIe), nOS4eftCTBvrs' TeMlepaTypHbIX'

pa[r4ar[vroHHbrx " Apy."" non.fi. Pearqu.s Milepvana Ha BOSAeitCrBI4e. llOHqrlae o6

ocHoBHbIX MexaHrrgecrnx onoftcrBax cpeA H MareplaaJloe. OAHoNIepHEIe crpyKTypHo-

MexanuqecKue MOAeJII4, I4JIJIIocTpLIpyrcUue ocHQBHbIe MexaHurrecKne csOfictea

Marepr{anos. CsoficrBa ylpyrocru. OnpeAeJltloulue coorHoIIIaHzA IrvFefiuo-ynpyroro

r43orponHoro MareprraJra (saxoH fyra); MexaHl4rrecxzfi cMbIcJI rvro,uynefi ynpyrocrl'I'

Pa^:luqHue QOpvrrr gArrwcLr 3aKoHa fyrca p.rrr, I43oTpoIIHoro MaTepuana'

SrcuepuueHTanbHble MeToAbI orpeAeJIeHI4q MoAyIefi yupyroCTl4 I439TpOIIHOTO ynpyroro

*ut.pt-u. Csoficrea [IacrI4rIHocTI4. PasII4qHHe BIAbI ALIarpaMM AeoopMI'IpoBaHI4t;

xapalcepnble rorIKlI Ha AuarpaMMax 4eQopuupoBaHus'

flonsrue o rpocroM tr cJroxHoM Harpyxf.'Hvtur Marepr4aJra. [Ipe4craBJIeHI4e rlpoqeccoB

Hafpy)I(eHvffi vt 4eQOpvrupoBaHl{t B cooTBeTcTByIoUIux npocTpaHcTBax Hanpsxeuuit u

a"Ooprutrufi. OnpeaeJrrroilIr4e coorHoruennx geSopMaIIpIoHHoft reopzn [JIacrI'IqHocrI4.

pa^:rut.{ze cABuro;oro u o6reuHoro AeOopMr4poBaHvs. Marepvana. SKclepI4MeHTiuIbHoe

rrocrpoeH7 e saB4rcvMocrr,r Me)KAy IlHTeHcLIBHocrbto Hanp{xeHrtit u HHTgIIcI4BHocrbIo

4eooprr,raqrafi. YupyrollJlacTl{qecKoe IIoBeAeHI4e Marepl4ana [pu CJIoXHoid HarpyXeHI'II4

(nexoropue xapaKrepnbre oKcrrepr4MeHTaJlbHble AaHHbIe). Ilorurue o peonorl4rlecKoM

rroBeAeHI,Iu MaTepllafla; Bt3Ka.f, XIIAKOoT6, Bt3Koyflpyrufi MaTepl4zt[' XapaxrepHrte

OKcnepr4MeHTzlrrbHbre AaHHbIe. llpocrefiruple MoAeJIu nuseftuofi Bq3Koy[pyfocTl4 (3anl4cb

orrpeAeJrflrorrlr4x cooTHorrreHr,rft I4HTefpiulbHoft v 4uQQepeHqtlallHoft Qopruax)'

Xaparrepnrre cgoftcrBa KplrBbrx nor3yqecrvr u peJraKcalruu' llonsyuecrb MerarIJIoB t4

.nnu"o"- (ruurauuge gKcnopraMeHTalrbHbre 4aHnue). llpocrefturue ollpeAeJltloull4e

coorHollreHl4t reopl4l4 [ofl3yrrecrll ; KaKI4e o Q Qerurt oHI4 onucblBalor'

4.1. Ileperlenb BonpocoB rc locy,uapcrBeHHoMy sK3aMeHy

XI{MI[g

1. llenovubre MerirJrJr br vt r4x coeAlrHeHr,rlr B TexHI4Ke 14 TexHoJIorLIIa. II{enouHo3eMeJIbHbIe

MeTaIIJIbIHI4xcoeAvI:fleHl/lfl'BcoBpeMeHHbIXMaTepl4anax.

2. Bop, anto.ll;trnuit, ralrrvil, uuguit, rattttit 14 vrx coeilu:aeHhlfl' B coBpeMesnoil TexHI'IKe 14

TCXHOJIOfI,I[.

3. Marepnarrbr Ha ocHoBe d- H f- gJreMeHTOB. Marepnalbl Ha ocHoee 3d-eIeNaeHTOB.

4. f an o reur4AHbre MaTepr4rurrr. XalrxoreHI,IAHbIe M aTepu ailbl.

5.Marepraansr Ha ocHoBe eJTeMeHTOB 4-it rpynrlbl llepl4oAl4qecrofi cI4cTeMbI 14 vlx

coeAnnenufi.

6. ToqeqnHe geoerru B Kpr4crirrrJrax, ocHoBHbIe rI4fIbI, KBa3I4xlIMLIqecKa.f, MoAeJIb'

gHeprl4t o6pasonaul4{ ToqeHbrx 4eQexroe.

7. kIOt1iSaIJux TOTIeTIH6IX 4e$exrOn. Toqe'IHrre 4eQerru V gJIeKTpo[poBoAHocTb

Marepl{a[a. To.Ie'rHHe 4eQerrrt I'I MaccorrepeHoc'

g. PasHoeecHrre KoHrIeHTp a\vr4 TOqeTIHbIX AeQerton B KpLICTannax. o6pa':oeaHue

T0qeqHbrx AeQeKTOB. ACCOquarIr4t roqeqnux 4eQeKroB.



9. @agosrre paBHoBecr4t. OcHosHrre roHflTvm: crlcreMa, KoMrroHeHT, basa, crelleHb

cBo6oAbI. Vcrosut paBHoBecl4r Qas. llpanuno Qas fu66ca.

1 0. <Dasonble AI.IarpaMMbI oAHoKoMTIoHeHTHbIX cllcreM.

11. @agosbre 14arpallnru T-x AByxKoMloHeHTHbIX cLIcreM, cBt36 $asoertx AuarpaMM c

TepMoAr4HaMI,IqeCKI,IMI,I XapaKTepI4CTI4KaMI,I CI4CTeM

12. flonqlae o P-T-x Sa.ronnx Ar4arpaMMax 14 rIX nso6paNennrHa rulocxocrl4 (lpoenuuu

u ceveHur).

13. OcnosHbre Br,rAbr KoHfpyeHTHbrx r4 LrHKoHrpyoHrHbIX paBHoBecl4fi. llpauuo pblr{ara.

14. Cnoco6rr rpaQuvecroro uso6paNeuna Sasoertx AI4afpaMM TpexKoMnoHeHTHbIX

crrcreM. Ksa3 Ia6 zHap HbI e p a3p e3 bI. llpuuqun rpI4aHryJItIIlII4.

15. Ozsuro-xr4Mlrrrecruft aHaJII43 I4 efo ocHoBHbIe trplrHul4rrbl.

16. @asosas AI,IaIpaMMa vI Ml4KpocrpyKTypa Marepllalta. MurpocrpyKrypa

9BTeKTI4 rle CKI4X lI nep I{TeKTI,IqecIC4X KOMTIO3LITOB.

17. Tepuo4r,rHaMr4Ka BbrAeJreHr4r Hosofi Qasu, roMoreHHoe v rereporeHHoe

3 apoAbrrreo 6p as oeauze.

18. Kzneruxa olpazoBanvrs. u pocra 3apoAbIIIIel"r Hoeofi Sasrr. Vparnenze Oolluepa.

Cnrgr cxopocrefi o6pasooauur v pocra sapo4uureft c repMoAI4HaMI,IqecKLIM

rrep ecbrIIIeHI4eM cI,IcreMbL

19. PacnaA rrepecbrrrleHHofo rBepAoro pacrBopa no cnLIHoAiuIbHoMy MexaHI,I3My vr

MexaHr43My o6pas on aHvrfl, v pocra :apo4uruefi .

OII3IIKA
1. Crpyrrypa Kpr4cruurJroB, BeKTop rpaHcJrflr1rrv) 6azwc, gJleMenrapnaq q'IeftKa, uHAeKcbI

Munrepa, peurerKl4 Epaoe.

2. AxycruqecKr4e r4 orrrprrrecrue rore6aHl4t petuerru. @ouosu. Teuneprypa !e6a*
3. TennoeMKocrb Kpl4craJlnl4qecKofi peruerKuI. MoAem !e6a*
4, Bonnonar Qynr<rlr4r oJreKTpoHa B Kpr4craJlne. EroxoscKl4e BoJIHrt. Ksa3zuMnylbc.

3onu Epvlrmoena.

5. 3SSercrr,rnHar Macca 3JreKTpoHa B KpIacriLIIJIe. 3arourt l:zcnepauv v

u3ogHepfeTl4rlecKl4e noBepxHocru.

6. llpu6nuxenne norrrrr ceo6oAHHX oJreKTpoHoB: 3ouHbre cxeMbl, 3aIIoJIHeHLIe 3oH

Epunnroeua oJIeKTpoHaMI4.

7. llpe4noJrolKeHr4f, r4 cJreAcrBr{r MeroAa cumsofi cBt3I4. 3alonueslle 3Heprerl4rrecKl{x

3 oH g JI eKTp oHaM 14 (lueralnu, IIOJIynp SBOAHI,IKI4 I4 AI43 JI e KTpnrra).

8. ,{uaNeuue oJreKTpoHa B frocrof,HHoM MaTHI4THoM [oJIe: TpaeKTopuu ABLDKeHI{.f,?

oTKpbITbIe I4 3aMKHyTrre op6urn, III4KJIoTpoHHat eQQerrunHat Macca.

9. KnaccraSraKarlur ronynpoBoAHr4KoB. flaparvrerpu soHHofi crpyKrypbl

lonynpoBoAHI4KoBbIX MaTepI4iLIIOB.

10, 3ouHa.s crpyKTypa Kraccr4qecKvx [onylpoBoAHI,IKoB repMaHprs,14KpeMHprs..

1 1. Melxue, uy6orze v pe3oHaHcHhre ypoBrII4 4eQexron B rIoJIynpoBoAHI4Kax'

Bolopolouo4o6Ha.r MoAenb rIpI4MecI,I.



12. PasHoeecHas Qyurqzx pacrpeAeneHl{t gneKTpoHOB 14 AEIpOK no COCTOTHI'IIM'

B np ox4eHHbI e 14 HeBbIp oxAeHHbI e [onynp oBoAHI4KI4.

13, BuqucJreHr4e KoHUeHrpa\vficBo6oAHblx oJIeKrpoHoB tI AbIpoK. Izlnrerpalbl OepMu.

14. Vpanue6r4e oneKrponeiirpalrHocrra. Crarucruxa HocIaTeJIeft saptga s co6crseHHoM

rroJrynpoBoAHI,IKe.

15. Crarucrr4Ka Hocr4releii 3aps,Ia B rroJrynpoBoAHuKe c OAHI4M TI4noM rIpLIMecu.

16. OcnoeHbre MexaHr43Mbr pexovr6zua\vvt kI reHepaqupl HepaBHoBecHbrx nocurelefi

sapfl.Ia B II6JIyIIpOBOAHI4Ka1. IzlnNerUus B p-n-[epexoAe. MaxceelnoBcKoe BpeMfl

penaKcauruI.

17. ypanueHne HerrpepbrBHocrr4 vr rrpvMepbl ero rIcrIoJIb3oBaHI4t (nranefiHaa

peKoM6r4Haps, peJraKcaUu{ us6HroqHofi KoHUeHTpa\vvr [pu HtlJII4qI4I4 BHeuHero

Bo36yxAenur).

18. CnepxrpoBoAlrMocrb. KpuruuecKr4e reMrlepanypa, MarHurHoe rIoJIe, 'ror. SSQerr

Meftccuepa.

1g. Snerrpou-QonoHHoe Bar4Mo4eficrnze. KyneponcKr4e [apbl. ocHosurre rIoJIo)ICeHI4t

Teopr4r4 cBepxrpoBoAldMocrll Eap.urana-Kyuepa-IllpnQQepa.

20.l;1y6rtHa npoHr,rKHoBeur4r MarHr4rHoro rroJlt B cBepxlpoBoAHI4K. CnepxupoBoAHI4KI4

1-ro u 2-ro po4a. Braxpra A6prarocona.

21. MoneKyrqpHo-nyrreBar Srrr4TaKc[fl Lr TeXHOJIOTU-f, [OIyrIeHI4t IIOJIyIpOBOAHIIKOBbIX

cBepxpeueroK, ferepocrpyKTyp I4 KBaHTOBbIX fl M.

22. Pasnepnoe KBaHToBaHr4e, 3Heprerl{qecxufi crIeKTp AByMepHbIX 3JIeKTpoHoB'

fhorsocrb oJI eKTpoHHbIx cocrosuufi B ABy MepHbIX crpyKTypax.

23. Cnepxperuerru v r4x KJraccu$rarcaqur. Snepreru.Iecrd,i cIIeKTp cBepxpeuerKll,

MIIHI43OHbI.

MEXAHI,IKA
l. CloxHoe ABr4xeHr4e uarepzzurruofi TouKI4. Teopenra Kopuoluca. lnuNeuue

rBepAoro reJla. YrJIu 3finepa.

2. 3axosu Hrrcroua Anr Marepr4anbHofi ToqKI,I u rnepAoro reJla. 3arourt coxpaHeHl4fl

3Heprr4r4, r4MrryJrbca, MoMeHTa LrMrIyJIbca. Culu LIHepIII4I,I. Csqsu - I'IAeiuIbHbIe,

peoHoMHbre r4 cKJrepoHoMHbre, roJroHoMHbIe, HeroJIoHoMHbIe. Vpauneuu.a Jlarpauxa

Bropofo Pola.
3. Sftnepono Lr JrafpamKeBo o[ucaHlrfl ABIDKeHI4fl. Tpaerropuvt v ilvrHvtlr roKa. Mepa

4e6opvraqufi fpr,rHa. Berrop nepeMerrleuus. Teusop MtLJIbIx 4eQopruauufi Koruu.

Oopnayna r{esapo.

4. TeHsop Harprx{eHnft Koupr. Oopuyna Koruu. @oprvryna .quSQepeuul4poBaHlls no

rroABrDKHoMy MareprranbHoMy o6r0uy (6es AoKa3areJlrctua). VpanueHze

Hep a3p brBH o crr4. Yp an ueunr ABrDKeHr4r. C unr naerp u.f, TeH3 op a uanp txeuuit.

5. MoAelr rrAeaJrbHofi xu4r<ocru. Ypaenenu.s 3ftrepa. llolnat cllcreMa ypanuenuil.

Tunuquue rpaHr{qHbre ycnoBr4f, Vpaeneuur 3finepa n $opvre fpovreru-Jlsvr6a.



Irlnterpan Eepuynnu. llprarvreprr. lloreuuualbHlle req'eHLrfl,. Llnrerpan Koruz-

JlarpauNa.

6, Mo,uem Jrr4HeftHo-Br3Kofi uecxuuaeruoft xI4AKocrI4. Ypanuenux Hasre-CroKca.

floffrac cr4creMa ypaBHeHr4ft. Ycrosue rIpI4JII4IIa]g'I1'g. Ha rpaHI4Ue c rBepAbIM TeJIoM.

Teqesue llyasefinr B ur4nr4HApr4qecKofi rpy5e. rluclo Peftsomnca. floHqrl4e 0

JI aMUHapHo rvr ra ryp 6yJIeHTHOM p elKnMax TeqeHpl'fl '

7. Oupe,qenrrorJlr4e rrapaMerpbr rBJreHr4t. Klacc Qt4creM eAI4HI4II. Pasuepuocrr

Qusrauecxoft BeJu,IrII4HbI. fl-reopeua. Mo4enupoBaHI4e Qusuuecrux 11poqeccoB'

Kpureprau noAo6ur. IIPrauePu.
g. O6o6UeHHrrft saxoH fyxa. lloreHqnar rnuefiHo-yflpyroro reJra. Vnpyrue MOAyJILI H

yrrpyrr{e rroAaTJII,IBocTt4. P agrtruHrIe crtyqau ynpy rofi aHI43 oTp oIII4lI.

g. llocraHoeKa 3aAarr[ Teopr4r4 yrpyfocrr4 B IIepeMeIIIeHI4flX. Ypanuenus Jlaue.

l0.llocranoBKa 3aAaqr4 Teopr4tr yrpyrocrrl B HarlptlreHuxx. VparHeHI'Ie Eelrrpavu-

Mutqella.
1 1. flpranql4ll cynepr osvl\Lrl4. ToN4ecrno Berru. Teoperua B3aI4MHocru Eerru'

12. flonyo6parHrrfi MeToA Ceu-Benaua' 3a4aqa o KpyrIeHI4u KpyrJIoI'o

III4nuHApI4qecKof o crepxHt. Q cnonHrre rl4nore3 br'

13.llonyo6parnuft MeroA Cen-Benana. 3agaua o ql4crotvt ugru6e 6arrru. OcHoeHrte

flrrrore36r. Texn[.recrar reopr4r usrula 6alor. OcnoeHHe rllflore3bl. fraeHlte

BeKropbr cr{Jrbr r4 MoMeHra. craruqecKr4e MoMeHTbI. [UsQepeuquilIbHoe ypaBHeHI4e

ynpyrofi rvrHr4vr 6alru. IlepeureqeHllf, rpu usrr6e'

14.llonyo6parurrfi MeroA Cen-BenaHa. 3aAa.Ia o pacrtlKeHl4l4 crepxHf, rIoA Aeficrsl4eN4

co6creeHuoro Beca

15. flnocgz e 3alLarqlv TeopI4I,I yrpyrocrl,l. fllocra.s 4eQopuaqvfl u flilocKoe HanpfixeHHoe

cocrorHr4e. O6o6uIeHHoe rrJrocKoe HanptlKenHoe cocrotHl4e. 3aAaqa Jlaue o rpyuofi

rpy6e noA AeficrBr4eM BHyTpeHHefo v BHSIIIHeIO AaBJI9HLI'.

16. flpocre iutue MexaHrrtrecKue MoAeJrLr Bt3Koy[pyroro IIoBeAeHI4t' Mo,Uelr

Marcserra. MoAelr (Doftrxra. llolsyuecTb Lr peJIaKcaIII4t. OupeAelrrcull{e

cooTHollle;pi;,1rfl. nIIfl IleloqeK IuoAelefi MarcseJIJIa z (Doftrxra.

lT.OcHosHHe noJroxeHr4{ Teopr4r4 TerreHl4t. llorurue o rloBepxHocrll TeKyqecrl4'

Vcroera.f, rrJracrr4rrHocrr4. Kpureprara Tpecxa u Mltseca. AccounuponaHurtfi 3aKoH

TEIIEHI4'. VTILEW:f6]HAI, TIJIACTII\IHOCTb. VUPOVHCHUE YNPY|OTIJIACTLIIIECKI'IX TEJI'

3QQerr EayuruHrePa.

Tpeqrang. Oqrosrr reopilu fpraQSurca. OcnonHble I4AeI4 MexaHI4KI4 pa3pyureHl4q.

KoeQQzUI4eHTbI I4HT9HSI4BH9STI4 Haflpqx1eHr4ft . Tpeqranoctgilrgclr.

llpunqun SKBr4BaJreHrHofi foMofeHHocTI'I B MeXaH[Ke KOMIIO3I4III4OHHbIX

MaTepuuyloB. llpoUe4ypa ocpeAHeHzt IIo o6tevly. lloH-rrue o6 eQQerrunuux

XapaKTepI4cTI4Kax cpeAbl. @op,r,lyn sr cuecel"t (o4norrlepHble u nlOCxue)'

SueprerraqecKue [pr{Hrlr4rrbr a M!TT. Teopeltu JIarpaHNa Ia Kacrelrstto.

Oopnayna 3uen6ra.

Cnequan*rre KpaeBble sa2iaqv yflpyrocTl4 IJrfl KoMIIO3I4ToB' <<Bulra>> OOilrra-

Peftcca.

18.

19.

20.
2r.
22.



4.2.MeroauqecKre peKoMeHAarIUr [o IIpoBeAerIUIo IOCyAapCTBeHHoi o 3K3aMeHa

I,Irorosgfi rocyAapcrsegHnfi gK3aMeH rlpeAclaBJlser co6ofi MexAl4cUunluuapultfi
gK3aMeH rro xt4Mratr, Qusuxe Lr Mexanr4Ke MarepI4tlJIoB. (Doprvra cAarII4 - flLlcbMessrtfi
gK3aMeH ,qJrr4TeJrbHocrbro 4 qaca. Kax4lrfi 3K3aMeHyeuufi nonyqaer IIo oAI{oMy 6ranery

r43 K4rKAoro pa3AeJra. Srsaueuyevrrfi Moll(er BocrloJlb3oBarbcfl cupanouuoft

nlrreparypofi, Haxo4rqeficr B ayAr{Toplrr4 rocgK3aMeua, oALIH pa3 B TeqeHLIe gK3aMeHa.

Bonpocrr frocrpoeHbr a yrreroM Bo3Molr(Hbrx MexAI4cIIulJrI,IHapHbIx cnqsefi v
oxBarbrBaror KoMrrJreKc oleparlr4ft, o6ecneul4BarcIrll4x I4HTerpaIII4ro n upoQeccuoua,usoil

AeflTenbHocrn. fllx HanlrcaHr{-fl orBeroB Ha Boflpocrr 6ruteros [c[oJlmyerct cleIII4aJIbHo

rrporuraM[oBaHHur 6yrvrara. B cnyuae pasHofJlacvfl y r{reHoB fI4A flpll BsIBeAeHI4I4

orIeHKr4, gK3aMeHyeurrfi uoxer 6urr rroABeprHyr AoTIoJIHLITeJIbHoMy ycrHoMy onpocy

11o flpotrpaMMe sK3aMeHa. Pesylrraru rocgK3aMeHa AonxHbI 6urr AoBeAeHbI Ao

OTyAeHTOB B TerIeHI,Ie rpex 4nefi nocrte [poBeAeHI4t rocgK3aMeHa.

3, Oqenxa [vcbMeHHbIX orBeroB.
llpz oUenKe [LrcbMeHHbrx orBeroB rocyAapcrBeHHafl arrecrallzoHHa-s KoMnccut

pyKoBoAcTByeTcr cJreAyroIIII4MH OCHOBHbIMLI KpI4TepI4.'IMI4 B npeAenax npofpaMMbl

ro cyA ap crB eH H bI x I K3 aM e H aIIV o HHbIx ucnstr alr^ui't:.

1. 3gaHrre ocHoBHbrx rleJrefi, o6rexroe rr MeroAots HayK o Marepl4iulax, coBpeMeHHbIX

MeroAbr xpr6r4rr, ocHoBHbrx pa3AenoB Qu:uxu KoHAeHcI4poBaHHoro cocrorHlls

BerrlecrB r4 MexaHr,rKr,r Ha ypoBHe, neo6xo4uMoM Arc upuo6pereHl,Is HoBLIx gnanufi c

ux ucrroJlb3oBaHlreM v peuIeHI,IlI 3aAaq, Bo3HI4KarcIIlIX [pI4 BbIIIOJIHeHI4I4

upoQeccraoHa^IlbHblx QyHrIIrft ;

2. BJraAeHrre coBpeMeHHbrMr4 AocrtrlKeHvsMr Marepl4anoBeAeHl4s u Qusuvecruuu
lpr4Hrlr4rrauu pa6orbr coBpeMenHbrx rexHvtlecKux ycrpoftc.rn, I4cnoJIByeMbIX [prl

BbrrloJrHeHlrpl npoQeccraoHitrrbHbrx 3aAarr, HaBbIKaMu LIctIoJIb3oBaHI4t ocHoBHblx

3aKoHoB vr rrpr4Hrllrlon Qusuru rBepAoro reJla B BaxHefilrrux npaKTuqecKl4x

npr,rJlo)KeHvtx, ocHoBHrIM nossrufiublM I4 ocHoBaMV MareMarl4rlecKol-o annapala

MexaHIrKI4 MaTeprruuloB.

3. yMegrrfl B6rcrpavBarb B3ar,rMocBr3b Mellqy ceoficrsaN{I4 BeIrIecrB I,I npI4MeHeHIlflMu

MaTepuanoB Ha vrx ocHoBe; [JraHr4poBaT6 cI4HTe3 MUTepIlAnA c 3aAaHHbIMI4

csoficrsaNa[ Ha ocHoBe AaHHO|O BeIIIeCTBa, pe[raTb 3aI.al{v, cBt3aHHbIe c

IIpIIMeHeHI4eM TeOpeTI4r{eCK[X OCHOB QnSuru TBepAOro TQJIa v ocHoBHbIMlI

pa3AenaMrr MexaHrlKr{ Marepr,rilrroB; yMeHI4e BnaAerb MoHoilorl'IqecKofi peqb0,

JIO|I4IIHOCTb TA IOCNEAOBATEJIbHOCTb OTBCTA, YMCHI4E YCTAHABJI}IBATb AI4ANO| C

rrreHaMr,r arrecrarlr4osuofi KoMr4ccI,Iu, Bblpaxarb cBoe MHeHI'Ie uo o6cyxAaeMoMy

Borpocy.

Kplrrepun orIeHKu sHaHr[

Oueura ((orJrrrqHo)> - eraBvffcfl, ecnrr cryAeHT AeMoHcrpllpyer fnyOI4Hy 14

nonHoTy oBraAeHI4-S MaTepLriLJroM, BbIHeCeHHbIX HA Me)KAlloqllnluuapuufi

rocyAapcrseHHrrfi gK3aMeH llLrcrJ]tlnnvH, B Koropblx oH JIerKo opl4eHTl4pyatcf'' BJIaAeer

noHqrziHrrN{ a[napaToM, yMeeT cB{3aTb 3;graH:/rs. c nparrurcoft upoQeccuouzulrnoft

AeqrerbHocrr4, BbrcKa3brBaer v o6ocnosrrsaer cBoI4 cyxcAeHl4t fpaMorHo, yMeer

IO|UIIHO I43JIOXI{Tb MATEPUAJI



Orlrerroft (<xoporuo>> orleHr,rBaercr orBer, o6uapyNraBaloilIl4ii ttpcr{Hble 3HaHufl

ocHoBHbIX Teoperr4trecKr,rx BorrpocoB, orJlplqaercr rny6unoft u nolHorofi pacKpblTl4t

TeMbr; rroKa3brBarou[ft BJraAeHr4e cryleHroM TepMr4HOnorI4qecKIIM arlnaparoM, yMeHI4e

o6r-{cgsrn cyulHocrb, xyleuuit rrpoqeccoB, Aenarb BbIBoAbI u o6o6rqenufl, I;aButb

apryMeHTlrpoBaHHbre orBerbr, rroATBepxqat Teopurc npaxruxofi; orBer AOJIX€H

yAoBJrerBopxrn rpe6oBaHlrrM JrorlrqHocrl,I Id rIocJIeAoBareJIbHocrlI. ,{onycxarorct oAHa

- ,IIBE HETOTIHOCTII B OTBETE.

Orlesra <(yAoBJrerBopureJrbHo>) - ECTb 3HAHI'I' VI TIOHUMAHI4E OCHOBHbIX

noJroxeHr4fi yue6Hrrx KypcoB 14 AracUlr[Jrr4H, BbIHeceHHbIX Ha MexAl4cUl4nluHapuuil

rocyAapcreeHHsrfi gK3aMeH, Ho r43JroxeHl4t Marepvuru HerIoJIHo, HerIocJIeAoBaTeJIbHo,

AorrycKarorcr HerorrHocrr4 B onpeAereHl4qx u loultufi, B npI4MeHeHI'Ie 3HaHuitt Ntg

perueuzfi npaKTI4rIeCKI,IX 3aAarl He yMeeT O6OCnOSarb CBOLI BIIBOArI.

Oqeura (GeyAoBJrerBoprrreJrbHo>> - floryrraer cry.ueHT, o6napyxnsuufi
He3HaHr4e cyulecrBa Borrpoca, He BJIaAeroUwfi 6asoBbIMtI Tror'flTwfrv'Ir I4 KareropvtflMv, He

yneroquft cBr3arb 3:na:a:afl, c uparrurofi, cryAeHT [oKil3blBaer Hecrroco5uocrr AaBarb

apfyMeHTr4poBaHHhIe orBerbr, AeMoHcrpl4pyer cJIa6oe BJIaAeHLIe MoHoJIorl'I'IecrcoE

peqbro, B orBere orcyrcrByror Jrorr,rqHocrb 14 rlocJleAoBareJlbHocrr. lonyUeHo 6olee

rpex rpy6ux oruu6oK B coAepxaHnvr orBera.

llpu orIeHKe rralzQurarlLroHHhrx 6araranpcr<ux pa6or npl4Hl4Maerct Bo

BHr4MaHrre yqacrlre cryAeHTa B xonQepenlll4tx, H€uIutIrIe ny6nzxaqzfi B HayqHbIX

)KypHaJrax, B Koropblx cryAeHT tBJIterCt coaBTopoM'

5. Tpe6onaHrrfl K BbrnycKuofi rcna.nnQnrcauuonHofi paoOre

Bsrnycruar rna;ruSraraqlroHHar pa6o'ra BbI[oJIHrerct B BLIAe 6aranarpcxofi

pa6oru.
CmpyKmypa ewnycxuoti rceanuQurcaquouuoil pa6om u mpe6oeanun K ee

codepcrcauuro.
B nuuycxuofi pa6ore cryAeHr AoJrxeH roKa3arb yMeHve QopvylupoBarb v

craBr,rrb sanarrv csoeft AerreJrbHocrr{ npl4 BbIIIoJIHeHvIa xnzuruQI4KaIII4oHHofi pa6orrt,

co6zparr u aHrurr43r.rpoBarb Jrr4reparypy; yMeHI4e e$Serrzauo I4c[oJ]b3oBarb

3Kcflepl4MeHTiurbHble MeToAbI V aflnapaTypy, ueo6xoAl4Mble l.l;.fl BbInoJIHeHI4t

pa6oru; BJraAeHr4e coBpeMeHHbrMkt MeToAaMI,I anaJrvsa I,I I4HTeprrpeTalllzla nolyueHuofi

HayqHOfi r,ru$opl,raqllll; yMeHLIe SopltynllpoBaTb o6teKrtlsHue BbIBoAbI v
pgKoMeHAar\vLr rro r4ToraM flpoBeAgHuoft pa6orbl; BJIaAeHue HayrrHbIM crI4JIeM peqv.

Crpyrrypa BbrnycKHofi rearr4Qraraqraonnofi pa6orbl orpaxaer xoA HayqHoro

r4C cJreAOBa :gi;/rfl, 14 AOJIXHa COOTBeTCTB OB aTb IIp eAATaBneUsOft CXeMe :

1 . O6ocnoBaHl4e aKTyarlbHocru asr6pasHoft TeMbI.

2. llocranoBKa rleJrr4 r4 KoHKpeTHbrx 3aAarr uccJIeAoBaHI4t.

3. Onpe4eJleHile o6rerra I4 rrpeAMera vccJleAoBauwfl'

4 . B u 6 op MeroAo B (ru ero4uru) npone4e HLrfl vrccile AoBaHrafl '

5 . Onucanue flpollec ca vccileroBauvfl.'

6. O6cyNaeHI,Ie pffi yJlbraroB I4ccJIeAoBaHI4t.

7. Oopnaynl4poBaHl4e BbIBoAoB I4 oIIeHKa flo;1yqeHHblx pe3yJlbraToB.

O cu o e n arc mp e 6 o e au un x c o d ep ilc aH uto s uny cKHo fi xe an uQ uKa Uuo H H o fr p a6 o m ot :



Bnnycrurre rnannQaKarluoHHrre pa6orbr Ha colrcKaHne creneHl4 6axalanpa no

HanpaBJreHuro 04.03.02 <Xrarr,rut, $uzuxa r.r MexaHI4Ka Marep[anoB) BblrloJlHttorcq B

pil3rr4rrHblx naOoparopusx xr4Mr4rrecKoro, SusuqecKoro u 6zolorzqecKoro Qaxynneron
MocKoscKoro rocyAapcrBeHHoro yHr4Bepclrrera LrMeHu M.B. JlouoHocoBa, a raKxe B

HayrrHo-r4ccJreAoBareJrbcKr4x r4Hcrr4Tyrax Poccuficxoft axa4eMr,ILI HayK u Ana4eulll4 HayK

Pecny6nuru TaANraKr,reraH. Kax npanuro, pa6ora Ha coI4cKaHLIe crerleHu Oaxananpa
BKJrroqaer s ce6g cr4HTe3 HoBoro Marepr4ana (xuuuuecxar uacrr), LIccJIeAoBaHI4e ero

SyHrcquoHilrrbubrx cnoficrn, HarrprrMep, MexaHurrecKr,rx, srerrpoQr,r3l,IqecKux,
MarHr.rTHbrx. Bo MHorr4x pa6orax coAep)KaTcr Tarc(e TeopeTl4qecKHe pacqeTbl,

rrpeABaprrcque gKcnepr,rMeHT, ru6o o6ocHoerrBarorulre ero pe3yJlbrarbl.
llpe4craeJreHuar K 3arrlr.rre BbrlycKHaq xeanuQuxarluoHHa.s pa6ora AoJIxHa 6urs
aKTyzlnbHofi , yvurunarb Irorpe6uocru coBpeMeHHoro M arepl4anoBeA eHlafl .

Hanucasue 6axa"nanpcr<ofi pa6oru - oro cr4creMarr43r4poBaHHoe, o6cro.{rerbHoe,
orBerrarcuee ee nJraHy r,r3JroxeHr,re cryAeHToM ocHoBHbIX cseAeHzft ro reMe,

coAep)Karrlr4e ananrzt3 HayrrHbrx KoHrleflqzfi, nparu4Kyrc (exclepuvreHTiulbHylo) uacru,
orpax{arcrJlee noHlrMaHr4e v orIeHKr4 cryAeHToM coorBercrBytorllax upo6reru, ero
npeAJroxeHr,rr fro r,rx pelleHl{ro.
O6lt4unu mpedoeuuunMu K BbrrrycKHofi xnanu$I4Kalll4oHHofi pa6ore qBrtlorcs:

o pa6ora coAepx(r,rr KaK Teoper[rrecKyro, TaK Lr [paKTr4rrecKylo Ha[paBJIeHHocrb;

o reMarura 6ara.naBpcKr,rx pa6or Moxer r4Merb MexAuoIIuuII4HapHbIfi xapaxrep r
o6racru xr4Mr,rr4, $rasuru 14 MexaHLIKtI MarepuarloB;

O qETKOCTb II JIOTI4IIECKAfl TIOCJIEAOBATEJIbHOCTb LI3JIO)I{EHVfl. MUTEPI4ATA;

o y6e4zreJrbHocrb apryMeHTaIIuIz;
o KparKocrb vr roqHocrr SopuylupoBoK, rIcKJIIoqaIouIux

HEOAHO3HAIIHOFO TOIKOBAHI4-g ;

O KOHKPCTHOCTb II3JIOXEHU' PE3YJIbTATOB PAOOTbI;
o o6ocuoBaHHocrb peKoMeHA a\uit 14 rIpeAJIox er'vir.

B flaxnnaepcxort padome cmydeHm donuceru: rroKa3arb yMeHI4e [aKoHurIHo vr

apryMeHTr4poBaHo u3rrafuTb Marcpr4an caMocTotTeJlbHo srrnoJlHeHHofi pa6oru B

o6lacrgx xwuvtv, $uzvtt<u v Mexanvnp1 eBflgaHHhIX c flonyr{eHveM u uccJIeAoBaHueM

coBpeMeHHbrx MaTepr4aJroB 14 HaHoMaTepvaroB, npoAeMoHcTpltpoBaTb IxIIpoKI4e 3HaHVfl,

pasnoo6pa3Hbrx KoucrpyKulroHHbrx ra SynxquoHiulbHblx MarepI{aJIoB, TexHorlorufi pIx

noryrreHur r4 MeroAoB xapaKTepr.r3allurl, yMeHI4e ocyqecrBJltrb QyugaueuraJlbHble
HayrrHbre paspa6orrlr; yMeHLre KoMnJreKcHoro l,Iclorb3oBaHl4q 6asoertx MeroAoB aHaJru3a

BerrlecrB r,r Mareplruuron (nxnrova.fl HaHoMarepualrt) lt [poreKarcIq[x npl4 I,IX nonyr{eHl4l4

r,r 3Kcrrnyaragr [poqeccoB c KoppeKTHoft r4HTepnperaqnefi roryrIeHHbIX pc3yJlbraroB,

cuoco6nocrr prcrroJrb3oBarr coBpeMeHHbIe AocrlrxceHlls MareprIaJIoBeAeHI4t vr

Qnsuuecxr4e rrpr4Hrlranrr pa6orbr coBpeMeHHbIx rexHuqecKlax ycrpoficrB; roroBHocrbro K

yqacrr4ro B rrpoBeAeHur{ HayqHbIX zccreAosaHllfi, lc.a.rvHafl, or rInaHI4poBaHI{t

npoBoAr4Mbrx oKcrrepr4MeHToB ao o6o6ueHvrfl vI oQopuneul4-f, loryqeHHblx pe3yJlbraroB;

cnoco6socrr caMocrorreJrbHo pelrarb craHAaprHble 3a4avrv npoQeccr,rosalruofi

AefTeJrbHocTt4 c rrplrMeHeHraenr unQopMaIII4oHHo-KoMMyHIIKaIII4OHHbIX TeXHOIOTUfi U C

yqeroM ocHoBHbIx rpe6onauwfi uuQopvraquoHHoft 6egonacuocru'
B nepnofi fJraBe BKP BhrnycKHrlK AoJDKeH o6ocnoerrsarr seo6xoAuMocrb

rrpoBeAeHr4r vrccne1oBa:avlfl, vr ypoBeHb nayvHoft pazpa6oraHHocrkl TeMbI, yKa3arb

aBTopoB, pa6orrr Koropbrx JrerJrlr B ocHoBy rIccJIeAoBaHIrt cryAeHTa. BseAeHue raKxe

IonlKHo coAepxarb ran$opvraqlro o reoperl4rlecKofi 14 npaKTl4qecKo[ 3HaqI4MocrI4

B03MO}KHOCT6



rrccneAoBaHl4.f,. BsrnycrHuK AoJDKeH

KOTOpbIe OlpeAeJltroTct IIeJIf,MI4 r4

yKa3arb I,IcrIoJIb3yeMbIe MeToAbI I'ICCJIeAOBaHI4fi,

3aAaqaMu pa6oru, pacKpblTb cyrb npo6JIeMbI,

cocro.rrHr4e ee pa:pa6orKr4 B Teoputr ra3yqaeMofi orpacJll4, Aarb KparKylo xapaKTepl4crl'IKy

r4Mqrorqnxcf, HayqHbrx pa6or rro reMe BbIrIycKHofi reanuSuxaul{oHHofi pa6orn,

11pe,qcraBr,rrb cpaBHr4TeJmurrfi aHarrrr3 paHee cyqecrByroull4x noAXoAOB Q HbIHe

geficrryroulplM.
Cogepxanrae nropofi r4 rrocJreAyroull4x rJIaB llocut 6olee KoHKperHbIft xapaxrep' B

gTlrx rJraBax peaJrr43yercr ocuosuofi 3aMbrcen pa6orrr, AUITIJIoMHLIK [poBoAI{T

no4po6nrril aHaJrlr3 rrpeAMera r4ccJreAoBaHl4t. Co4epNaHne rJIaB AOJIXHO roqHo

coorBercrBoBarb reMe pa6orrr r4 noJrHocrbrc ee pacKpblBarr. Jho6oft uonpoc AoJIXOH

cocrorrb Lr3 Tex Ne .racrefi, rrro r4 caMa pa6ora (nne4enut - ooHoBHat qacrr - nrrno4). B

eroft qacru pa6orrr ArrrrJIoMHr4K AoJrxeH lloKa3arb yMeHI4e cx(aro 11 apryMeHTI'IpoBaHo

r43Jrararb Marepuail, y:ukr'tbrBafl. IIpt4 sToM cJleAyrotrtee: I43 co6panHoft zHQoprr'laqun

Heo6xo.Uprvo t4crroJrb3oBarb roJrbKo ry, Koropat coAep)Kutr AaHHbIe, no3Bonsrcxll4e

pacKpbrTb rrpeAMeT LrccJreAoBaHr4r; MaTepua[ cJIeAyeT I'I3JIafaTb oBoLIMLI CJIOBaMI'I'

AOCJTOBHOe neperrr4cbrBaHr4e rrcTorrHr4KoB He Ao[yaKaeTct; [pI4BoAI4MbIe B TeKCTe UI',ITaTbI

neo6xoAnMo co[poBoxAarr cHocKaMI4'

llpra pa6ore HaA ocHosHofi r{acrbro pa6oTbl BbIrIycKHI4K AonxeH rIoMHI4Tb vr

cJreAoBarb rrocraBJreHHbrM rIeJrrM 14 3aAaqau. Heo6xo4uIr,to cneALITE 3a orcyrcrBzeM
rrpe3MepHbrx orcryrrJrennft or ocHoBH oit ureu pa6orrr, Koropble 6pocarorcfl B rJla3a

perleH3eHTy. llpra :aarrr4canvtv ocnoeHofi qacrl4 Quxczpyrorcr I'ITorn nol4cKa

neo6xo.quMbrx r4croqHuKoB. llpn eroru HeAolrycrl4uo QopuupoBarb pa6ory roJIbKo Ha

ocHoBe oAHoro r,rJru HecKoJrbKI4x yue6uzroB I4, TeM 6olee, ToJIbKo 3a cqer reKcra 3aKoHa'

Taras pa6ora He 6y.uer [pu3HaHa coorBercrByloueft rpe6nnauusu. Eclu n pa6ore

r4Merorc-s pacqerbr c [pr4MeHeHLreM BbIrII4cJII4Telruofi TexHLIKI4, ta6lnqu ul^u rpa$uxu,

To r,rx cJreAyer BbrHecrr4 B rrpr4JroxeHl4e. O6reu srofi .racrl4 Al4nnoMuofi pa6oru - 50-

60Vo o6wero o6reua.
3axlrcqeur4e AoJrlKHo coAep)Karb BbrBoArI, o6o6uleHHoe I43JIo)KeI{ve ocHoBHbIX

paccMorpeHHbrx upo6leu, aBTopcKylo orIeHKy pa6oru c rotIKlI speHnfl, peureHzt 3a!.aq,

rrocTaBJIeHHhIX B 4uulouuoft pa6ore, AaHHbIe o upaxruvecrofi sSQerrueHocTt4

BHeApeHr4r peKoMeH.q a1izfi. Moryr 6urr yKa3aHbI nepcrIeKTI4BbI Aalrnefiurefi

p*pu6ot*r4 TeMbr. BHsoAH B 3aKJrroqeHnv AoJIXHII crporo coorHocl4Tbcfl c oOutefi

rleJlbro 14 KoHKperHbrMI{ 3a1LaqaM:a, o6osHaqeHHbIMI,I Bo BBeAeHuu. BaNgo AoKa3arb' rITo

rrocraBJreHHbre 3aAarrr4 perrreHbr 14 ueJrb Aocrl,IrHyra.Ecttu [poBeAeHHoe I'IccJIeAoBaHI4e He

Aocrr4rJro ueJrr4, ueo6xoauMo orMerrrrb HacKoJIbKo AunJIoMHI4Ky yAtulocb npla6lusurrcr

K perlreHr4lo AaHHbIX 3aAaq I4 r4MeeTct JrI4 BO3MOII(HOCTb pe[rl4Tb IIX ilOnHOCTb[O lrJII',I

uuit".r"o. Brrno4 B 3aKrrorreHvpr He AoJIIKeH rlpeAcraBJltrb co6ofi MexaHl,IqecKofo

cyMMr4poBaHr4r pe3roMe, coAepxalql4xct B KoHIIe fJIaB. R 3aKJIroqeHurI AoJIxeH

coAeplKaTbcs o6quft I4T9I Bcero I4ccJleAoBaHkrfl) efo KoHequrtfi pesynrrar'

3axlroqesze nrrnycrHofi xnaluQuraquosuofi pa6orbl AoJIXHo IIpHAarb pa6ore

3aBeprrreHurrft xapaKTep. Heo6xoAuMo oxapaKTeplr3oBarb pelxeHl{e 3aAaq V JIIIIIIb IIOTOM

cQopuylupoBarr BbrBoA o Aocrr4xeHwI uenefi. flpr,rnrepnufi o6tena 3aKrrcrleHvs' 5-I0o/o

or o6ruero o6reva pa6orrr.
B rreJroM, B yue6no-uccJreAoBarerucxofi pa6ore 6axalanp AoJIx(eH

rrpoAeMoHcrprrpoBarb yMeHr4e rloJlb3oBarbct nayunofi Lr cnpanouuofi lureparypoil,

BJraAeHue nossrufiHo-TepMr4HoJroruqecKl4M arlllaparoM vt ocHoBHbIM14 MeroAaMH

Qnsuro-xltMl4rlecKof o aHaJII'I3a.



2.

3.

Ilpunepnan meMdmuKa u nopndox ymeepucdeHut meM sbmycKHbrx

xe anuQ uxaquoHHbtx P ad o m

1. Ooprvlaponanue v rccneAoBaHple HaHOcTpyKTypI4pOBaHHOrg MaTepl4ana AJIfl

MeAI4IIIaHcKI{x I,I3 /qeJr tlil r:urra " creHT " ra " ran a- QuJtETp "'
MeXaHu.IeCrUe CeOficTBa aMOpQHUx CnJIaBOB Ha OCHOBe xeJlega'

cfiHres u coporlr4oHHblQ CBOfiCTBa TIOpIIOTbIX yfnepoAHblx MaTepI4aJIOB' nOIyr{eHHbIX

T9pM6JII43OM III4HKoCOAepx(aIquX MeTaJIJIOpraHI4rIecKI4X coeAl4Heuufi '

PearUuonHUI nerlaTb Cepe$pa KaK MeTo4 QopiuupOBaHLI{ AaTqLIKoB rI{raHTCKoro

KOM6r4HarI[OHHOTO p ACC)A]FiVTI. H a Fr{6Kprx Hoc I4TeJI'X.

XalKoreHr4T-fuuroreHl4Abl peAKO3eMeJIbHbIX gJIeMeHTOB - flepexoAHblx MeTaJIJIOB KaK

HOBbIe IIpeACTaBLITeJILI KJIaCCa cTpyKTyp focTb - xo3f,LIH U nOTeHIILIaJIbHbIe HoBbIe

MAIHETLIKI4.

6. Crexnoo6pa.:onan ue pr KpvcrarrJrr{3arlr4r B cl4creM ax Ha ocHoBe Sropu4oil qIIpKoHI4t 14

raqlJri.fl.
7. Euoarrl4sHrre rrJra3MeHHbre KOMTTO3UIIIIOHHbIe IIOKpbITII' Ha ocHoBe TuTaHa I.J]fl

BHyTpTIKOCTHbIX I4MnnaHTaToB.

CuHreS v peHTreHorp aQvt KpI4cTaJIJII4qecKLIX cOe4unenufi, [oIyr{eHHbIX B

6opoQocQarHblx rrrAporepMarlsHblx cl4creMax'

vrurusaquq relrorbr c6pocoBbrx rrpoMbrrrIJIeHHbIX fa3OB C IIenbIo noryqeHl4fl XOJIOAa

B KpynHoMaclrTa6Hbrx aAcop6q[oHHbIX XOJIOAI4JIbHbIX KaMepax'

10. cuHreg rrJreHoK cH3NH3PbI3/oxcu4 rpaonra MeroAoM Jlenruropa-EloAxerr Ans

rrpl4MeHeHzr n QotoBoJlbral4qecKl4x ycrpoficrBax'

I 1. llonyueHl4e npoAyKToBoro ra3a c noHI'IXeHHoft 'reuueparypoil [pI4 pa3AeJIeHI4I4

rasonofi cMectl fl o tuoco6y 6esuarperuofi xoporKoul4KJroBofi a.qcop 6qran.

12. 3xceprernqecKr4ft aHurvrs [poqecca pa3AeJIeHI4t 1nuapuoit rasosofi cMecl4 IIo

ttto.o 6y 6 esuarp enHofi Kop OTKOIII4KJIoB ofi a4c op 6quu'

13. MareuaTl4qeaKoe MoAenI4poBaHVe aAcop6lll4oHHo-Aecop6qzonuoro XortoAt4JlbHoro

4.

5.

8.

9.

14.

IIIIKJIa HA OCHOBC KOMllUS.nlr1br2!. rv\rP\rvnrvD r4rrs vvrLDt LLvy

14 c n o Jr 63 o B aHr4 e M x v AKo ro re fl JI o H o c I4Te JI-g H a cr a 1r4rr Ie a op6 IJvrLr.
ocHoBe KOMnO3LITHbIX cop0eHToB TI/TIA conb/[opLIcTat MaTpllqa c

Oqeura eQ$ercrunHocTl4 pac[peAeJleHl4t roToKa KI4cJIopoAa B cxeMe KoHBepcl4pl

MeTaHa IIpI4 COIIpDKeHI4II KaTaluTI4rIeCKI4X I',I MeXaHLIrIecKplx flpoqeccoB'

Cunres I4 I4ccJI eAoBaHv e nrovrunoQopoe C asMR(POa)7 :Eu3*'

Mareuau,IqecKoe MoAeiII4poBaHI4e aA pOIII4oHHbIx IITIKJIOB c

r4QrroJrb3oBaHr4eM coJIHeqHO itr pauvai|iuu u x cop6eHTos SWS - | u

<DyaNu RD s Krr4MaTr4rrecKr4x ycJIOBLttX TaAXUXUCTAHa.

17. cuHres Ar4oKCUAa MapfaHrla MeToAoM roMofeHHOfO fI4ApOJII43a B IIpI4CyTCTBI4I',t

MEJIAMI4HA

18. Crpyxrypa, MexaHLrqeCK[e CSOfiCrea 6uoaxrzeHrtx fIJIa3MeHHbIX flOKpbITI4LI lI3

fllApoKcl4arraTvffa.
19. TepuoALIHaMI4qecKI,Ie cBoftCTBa BOAHbIX pacTBopoB HI4Tpara u cylrQura cKa]HI'krfl'

2 0 . fI olyu eH]ae vr ceofi crs a HaHoqacrl'Iq rI4Ap oKcval]urvr a'

2 1 . Cop6u vrfl. parr4fl' Ha rracrl4uax rl4ApoKcvaruru"ra'

22. Yrutusa\ul 9Hepu4l4 napa HI{3KI4X IIapaMeTpoB IIyTeM KoMIIpeMrpoBaHI4t

peaKIII4oHHOro ra3a B T9XHSJIOTI'IU nOIyrIen4fl' cLrHTe3 ra3a KoHBepgueft ueraua

23. llosHrrreHr{e qr4crorbr rrpoAyKTr4BHOrO ra3a B npoqecce 6e:narpenuofi

KOpOTKOrIr4rlonofi a4cop6quv c [cIIoJIb3OBaHI,IeM g)I(eKTOpa

15.

16.



24. Yrulugauu.s Hrr3KoflorenUualrnoft TerIJIorbI c6pocororo ra3a rIpoMbIIxneHHbIX

rrpeAnpr4flruit c rreJrbro rtonyqeHlrq xoroAa B Kpy[HoMacruta6nux ycraHoBKax

25. Vrram,naurrq corHeqHofi ouepruu B aAcop6UI4oHHbIX III4KIIax Anfl ttonyqeHllt xOnOAa

B M[uroMacrura6nrrx vcraHoBKax.
26. IAzrotoBJIeHpIe

Mt4KpOr{acTplII

4uQparquoHHblx peIIIgToK MeToAoM ocaXAeHI4t KSJIJI9I4AH6IX

27 . Mexawr4rrecKr,re ce oitcrs a HaHo crpyKTypHoro HI4TIaHoJI a.

28. Crpyrrypa r4 BoAopoAorpoHlrrlaeMocrb rueru6panHoft Qonrrn crIJIaBa Pd-Pb.

29. Cumr33, crpoeHl4e, AngJleKTpr4r{ecKr4e I{ oIITLIqecxue cnoficrBa BI4TJIoKlITonoAo6uux

Soc$aron Ca-SMBi(P07-)7, M:Mg, Zn, Cd '

30. Crpyxrypav MexaHlrrrecrue ceoficrBa rIJItt3MeHHbIX lonprtruft ct4QTeMbI Fe-B-Ni.

31. Cernres r4 crpyKrypa KepaMrrqecKoro KoMrIo3I4ra Ha ocHone QocQaroB MarHrIt 14

KTIIIbIII,I'

32 . fIo tryueuve v LIc cJIeAoBaHI4e rIIo MLI no Q op on SrgR(P 0 a)7 : Eu' -Yb, Lu ).
33. Tpoftubre coeAI4HeHlafl B cklcreMe Tm-Ag-Sn.
34. fz4porepMiurbHrrfi cnnreg SeQpo$ocQaron rvITLrfl c orlpeAeJleusofi rvropQonorraefi

35. Bnusnue 6olrurzx [racrr4irecKr4x 4er$opvraqufi Ha crpyKrypy v csoficrna

MarHI4THoro crIJIaBa Fe-Ni.
36. Cunrw KBaHTOBrIX TOqeK glr 6uOualI,ITIlIIeCKI4x npurrleHeHufi'

37. VIccrcAoBaHr4r MaKpo, MrrKpocrpyKrypbl I,I npl4MecHoro cocraBa c"raJr4 l09MOE-llI
An.rr SHepf eTI4qecKI4X yCTaHOBOK.

O p z u n us a q an p ad o mot n o n o d z o m o B Ke 6 wny c KH wx xe an aclt uKa 4uo H H otx p a6 o m

lloArorosxa K B6rrroJrHeHr4ro nsrrycxnoft rea-nuQuraquounofi pa6o'ru

opraHr43yercf, Bbrrrycraroqefi xaQe4pofi (xaQeapofi QyngarueurilrlbHblx I4 ecrecrBeHHblx

HayK QuJ|'1|arltr). KaQeapa orpeAer-fler reMarvKy Saralanpcrux pa6or, exeroAHo

o6Hoerser ee u yrBepx 1aer Ha Cosere Qaxynrrera. Teuu pa6or AoJIXHII 6ltTb

aKTyanbHbrMLt, coorBercrByroqzlrz upo6JreMarl4Ke HayqHbrx l4ccJleAoBanufi raQerpbr u

cJroxr4BrrrrlMcr HayqHbrM rdHTepecaM cryAeHToB. llepeueur reM BbIrIycKHbIX pa6or

AOBOAT4TCT AO CBeAeHI,It CTyAeHTOB B KOHIIe 3 rypCa.

Pyxono4ureJrrMr4 6aranarpcrux pa6or HtBHaqarorc.u lperloAaBarenra ra$eAp

Qarynrrera HayK o Marepr4iurax, xr4Mr4qecKofo, Qrasuvecroro QarynbreroB Mfy I4MeHu

M.B. JlonroHocoBa B ropoAe Mocxse r4Jrrl rlpenoAaBareJll4 rcaQe4p Sutwrata MfV s

ropoAe .{yruaH6e, uMercrrlr4e HayrrHbr creneHrr, ycleIIIHo 3aHuMaroilIvecfl HayqHbIMI'I 14

HayqHo-MeroAr4rrecKr,rMr4 r,rccneAoBaHr,rflMl,I. llpta seo6xoAnMocrll (llex4ncqvnilvHapHafl'

npo6lenaarura pa6oru) u rauecrBe KoHcyJIbTaHToB Moryr Ha3llaqarbct cneUI4aJIpIcrbI

c oorB ercrryro qefi rnaluQur a\vvr ApyrIIX raQ eap.

3axpeuleuze 3a cryAeHTaMV TeM 6axaraepcxux pa6or u Ha3Har{eHI4e

pyKoBoAurrelefi npor43BoAurcx raSeApoft He no3AHee Harlara ceAbMoro cevecrpa (He

rro3AHee or<r.a6p.r nocJreAHero yve6uoro ro4a). KoncylrraHThl MoryT 6rtru HiBHarIeHbI B

6olee nos4nuft cpoK. OrcosqareJrbHoe yrBep)KAeHI,Ie reM, pyKolloAl{releil v

KoHcynbraHToB ocyulecrBnrercr AeKaHoM ecrecrBeHHoHayrrHoro Qarylrrera.
llpeno4anareJrr4 raQegpu paspa6aruBaror MeroAt4rIecKLIe peKoMeHAaWu c

yKa3aHr4eM rpe6oeanrafi K 6arananpcrcofi pa6ore. Cry4euru o6ecue'I[earorcq

MeroAr4rrecKqMr4 peKoMeHAaw4flMr4Ao Haqilla BsIIIoJIHeHIaT realuQI4KaIII4oHHofi pa6orlr.

Pyrono4urell nnnycruoft pa6oru Qopvurpyer 3a4aur4e, peKoMeHAyer cryAeHry



HeooxoAt4Myro ocHoBHyto JI?ITeparypy, npoBoAr4T cr,rcreMarr4r{ecKpre KoHcyJrbrarlr4H,
rrpoB gpreT BbrrroJrHeHr4e pa6oTbr.

II op nd o x s ou4umbt I btny cKH o it xe anuf uK qquo H H o il p a 6 o m ot

3aulura [pol4cxoAvIT Ha orKpbIToM gace1a:ankr f3K, [pr4cyrcrBoBarr, 3aAaBarb
Borrpocbr r4 yqacrBoBarb B o6cyx4euuu pa6orrr Moryr Bce xeJrarcilIne.

Per.n arueHT 3arrllrrhr cne4yrcqllfi :

o BbrcrynJreHr{e cryAeHTa - 10 uuuyr;
o orBerbr Ha Bo[pocbr rrpprcyrcrByroqt4x - 7-10 Mt4Hyr;
o or3brB HayqHoro pyKoBoAvrrerrfl, - I-2 MuHyrbr;
o or3brB BHyrpeHHero peueH3eHTa - 4-5 MLrHyr;
o orBerbr cryAeHTa Ha 3aMerraHm peueH3eHTa - 5-7 wuuyl
o H&yr{Har Ar4cKyacvfl- 5-7 rvrunyr.

BuctynneHl,Ie cryAeHTa Ha ny6rvvnofi sauure Bbrrrycrffi ofi xua"nuQraxaquouuofi
pa6orrt (cnono Ant 3alrllrrrr) co4epx{rrr KparKyro xapaKrepucrt4Ky pa6orrr: o6rercra u
npeAMera I,IccJIeAoBaHI{r, aKTyzurbHocrr4, uayvuofi HoBr.{3Hbr, reoperuvecxofi v
lpaKTl4qecrofi sHa.II4MocrrI pa6oru, IIeJrv, 3aAarr LI MeroAoB r4ccJleAoBaHufl, c aHaJ[r3oM
pe3yJrbTaToB.

Ha sauure BBIcryIrarcT HayqHrtfi pyronoAr,rreJrb r4 perleH3eHTbr, Aarotr1ue oueHKy
pa6ore.

O6qsaremHofi B rrpouecce 3arrlr,rrhr flBrfl,erefl :rrayrlnafl llrrcKycckrfl, B xoAe
Koropoft, orBerlaf, Ha Borlpocbl qJIeHoB focygapcrBeHHoft grcaMeHaqr4oHHofi KoMr4cctrr4,

cTyAeHT AOJIX{oH rIpOAeMOHCTpI4pOBarb HayqHyro KOMTTeTeHTHOCTb kr 3arrlr4Tr4Tb

ocHoBHbIe pe3yJrbTaTbr cBoefo Ar4ccepTarlLtoHHofo r,rccJleAoBaHr4r.

Oqeura BbrnycKHofi xaaruQr4Kaur4oHHoft pa6orbr rrpolr3BoAr4Tcr Ha 3aKpbrroM
3ace4annvt fAK u o6tqenf,ercs rrocJre oKoHrraHLI{ 3arrlktrbr Bcex cryAeHToB B Tor xe
,IICHb.

6. PercomeHAyeMafl Jrr{Teparypa
6.1. OcnoBHaq Jrureparypa

no pasdeny <Xuuun>:

1. f. fomruraftw. @usuKo-xktMt4rrecKue ocHoBbr Marepr4iuroBeAeHvr. M.: BZHOM,
2009,

2. A.H. Oproe. BseAeHr,re B reoprlro 4eQerroB B KprrcrnJrJrax. M.: Brrcnrar rrrKoJra,

1983.

3. IO.A. Tperrmor,B.VI.llyuren. BeeAeHze B xr4Mr4ro raep4oQasHhrx Marepr4ilJroB.
M., Mf y (Knaccuuecrufi yHueepcr4rercK vrfi yue6uur), 2 006.

4. 5. A.B. Kuotrro, I4.A. llpecHrKoB, IO.A. Tperraroe , Xurvrux rBepAoro 'rera. M.,
<<ArcaAevrax>>,2006.

5. f. forrrurafin. Oras[Ko-xr4Mr4rrecKr4e ocHoBbr Marepr4aJroBeAeHur. M.: EI,IHOM,
2009.

6. M. Barsoum. Fundamentals of ceramics, IoP,2003
l. M. Barsoum. Fundamentals of ceramics, IoP, 2003
8. A.B. Kuotrro, IrI.A. llpecuxroB, IO.A. Tperrmon.Xvtvrus. rBepAoro rela. M.,

<AraAeurzs>>, 2006



II o pasd eny < @usur<a xou d eu cupoa aHH btx cpe d > :

9. 9. Krarrem. BseAeHr4e B 0r,r3r4Ky rBepAoro reJra. Mocrna, Hayra, 1978.

10. H. Aruxpo$r, H. Mepuzn. @uguxa rBepAoro reJra. Mocrna, Mrp, 1979,
I 1. B,JI. Eouu-EpyeBurr, C.f .KanaruHr,rKoB. Or4srara rroJrynpoBoAHr{KoB. Mocxna, Hayxa,

1990.

12. K.B. [larrMosa. @ngura ronyrpoBoAHr4KoB. Mocxna, 3ueproaroMra3Aar, 1985; C.-
flerep6ypf, JIaHb, 201Q.

13. B.C. Boncoscxzft. Marnerr43rvr. Mocrra, Hayra, I971.
14. B.B. LIIuuAr. BnegeHue u Sra:ury cBepxrpoBoArrMocrlr. MHUMP, MocKBa, 2000.
15. B.A. Kyrs6avuHcxrafi. lnyuepHne, eAHoMepHbre, HyJrbMepHbre crpyKTypbr r,r

cBepxpemerKlr. Mocrea, Qlrsuvecrrafi $axynrrer MfV, 1998.

II o pasdeny << Mexauurca Mamepuanol D :

1. Mapreen A.lI. Teoperr,rqecKzur MexaHrrKa. M., VePo,1999,572 c.

2. CeAon JI.LI. MexaHrrKa cnrorusofi cpeAbr. I r. M., Mfy, 1994,528 c.

3. Mefis !x. Teopvflvsara'ut4 MexaHrrKr4 crrJrorrrHhrx cper. M., Mup, 1974,319 c.

4. Kpucrencen P. BseAeHrle B MexaHr4Ky KoMrro3r4roB. M., 2013r., - 336 c.

5. flaprou B.3. MexaHr4Ka pa3pyrueHnfl: or reoprr K rrpaKrl4Ke. M., Hayxa, 1990, 240 c.

6. MareueHro IO.f, MoAeru 14Kpvrepvr,r MexaHr4Kr4 pa3pyueuur. M., Ougnaarnur,2006,
328 crp.

7 . CeAoe JI.IrI. MexaHvKa cnnorunoft cpeAbr. 2 r.M., Jlanr, 2004,560 crp.
8. Ce4or JI.IrL MeroAbr rroAo6us, vt pa3MepHocrr,r B MexaHr4Ke. M., Hayra, 1977 , 440 c.

9. llaproH B.3., Moposos E.H. MexaHuxa yrpyrorJracrr4qecKoro pa3pyueuur. M.,
Hayxa, 1985, 504 crp.

10. Aboudi J., Arnold S.M., Bednarcyk B.A. Micromechanics of Composite Materials. I st

Edition. - Butterworth-Heinemann, 2012. 984 p.

6.2. lonoJrHr{TeJrbHafl Jrlrreparypa

1. A.f . fypesr4.r. @nguKa rBepAoro rerra. C.-llerep6ypr: <Hencrufi ALItureKt)), 2004. -
318 c.

2. A.C. Bacurescr<vir. @zszxa rBepAoro rerra. M.: <!poQa>>,2010. - 210 c.

3. 3aAaqu no Quszre rBepAoro reJla. / lloa pea. f.[x. fonAcuuAa. M.: <Hayra>, 1976.

4. A.f . rlepron, A.A. Bopo6ren. 3aAa.ruur uo QIEsrare. M: OragnaarlrLrr,200T ,

5. MeqepcrvitLl.B. C6opnrary sara-l. rro reoperr.recrofi MexaHLIKe. Cll6.
I4sA-eo<<Jlanr>>, 2007.

6. I4.Vl.Hoeuxon. Teopnrr repMr.rqecrofi o6pa6omra Mera,rJroB. M.: Merannyprl4t, 1978.

7. -fl.C. Vnrancruft,IO.A. Craron. (Dugura MeriLJrJroB. M.: Arolrl43Aar, 1978.
8. Byxronrq H.H. OcnoeHofi Kypc reoperu.recrofi MexaHI,IKI,I. 9acrrl. Kuueuatuxa,

crarr{Ka, AuHaMr4Ka Marepr4aJrbHoft ro.rxu: Y.{.uoc.-l0e Ias4., crep. CII6. Irls4-eo

<<JIaHr>), 2009.
9. HeoprauuqecKa.rr xr4Mr4.rr (n 3 ronrax), noA peAaKIII4eft IO.A. Tperrrxono.M,

ZgAarerrcxuft qeurp <<AxaAevrz s>>, 200 4 -2007 .

10. B. Oaxmuan. Xmrlra.s HoBhrx Marepr,riuoB Lr HaHorexsororvIfi. ,{olroupyluufi:
Irls4aremcruft 4ovr <Irlsrerrexr>, 201 1



1 1. f . fomrurafis. @ugpmo-xr4Mr4qecKr4e ocHoBbI MarepIdaJIoBeAeHI4.g. M., Buuoll.
Jla6oparopu.f, 3HaHI4 ir, 2009 .

12. VI.I/I. Honraxos. [eQerrn KprrcrzlrrJrr4rrocKoro crpooHl4.x MeriLrIJIoB. LIsA-no

<Merarryprurfl>>, 197 5 .

13. .flxyOoncrnfi, rI.A. MexaHr4Ka MareprailrroB ; rrpaKrldKyM : [yve6Hoe noco6Iae A.ns

MarurrHOcTpovTeJIbHbIx crrellnaJlrHocreft eysoe] / tLA. -flxy6oecxufr, u A.H.

-fry6oncrufi ; xol. anr. Eelopyccxzfi Harlr4oHtunurtfi rexHur.IecKzfi yuunepcl4rer . -

Mnscx : EHTY. 2006. - 167 e. : rIrI.

14. A.llleu6epr. Maruurnue ocIII4JIJIIIITII4 B MeriulJlax. Mocrna, M"p, 1986.

15. AueHgale IQ.A. Teoprax ynpyrocrl4. M., Bucurafl IIIKoJIa, 1976,272 crp.
16. P.O. Eappon. Kpraoreunble cplcreMH. Mocxsa, SueproaroMl43Aar, 1989.

17 . H.IL. -f xoeres. BecronrarrHbre gJreKTpor43MepI4TeJIbHrIe npz6oprr glr
ArrarHocrlrpoBaHr4r gJreKTpoHHoft anraparypu. JlenuHrpaA, 3HeproaroMl43Aar, 1990.

18. O. Mefia4a. 3nerrpouHbre r43MepureJrbHbre npu6opu I.I MeloAbI Id3MepeHLIfi (nep. c

anrn.). Mocrna, M"p, 1990.

19. r{.H.P. Pao, [N. fola.naxpr4rrrHaH. HosHe HarlpaBneHltt B xI4MI4I4 TBepAoro reJla

Honocu6upcx Hayra 1990

20. P. XoQ$vran. Crpoenne rBepAbrx reJr r4 noBepxHocreft: B3rJItA xI4MuKa'reoperl,IKa

MocKsa Mup 1990.

21. S.F.A. Kettle. Symmetry and Structure. Readable Group Theory for Chemists.2nd ed.

Chichester John Wiley & Sons. 1998.

22. F.A. Cotton Chemical Applications of Group TheoryNew York John Wiley &
Sons. 1990.

23. Xypuar "Materials Today".
24. Xypuar "NanoToday".
25. Xypnar "Pocctlficrue HaHorexHorofl4l4".
26. Physica Status Solidi;
27. Jotrnal of Physics C: Solid State Physics;

7. IIporpaMMHoe o6ecneqeHue u Vlnrepner-pecypcbl:

1. Hayurtax oJreKTpoHHa.rr 6u6tmorexa MfY, Bxrloqarcqat Aocryil K BoAyITIIaM

MI4poBbrM 6asaM AaHHbrx HayqHoro rlvrrkrpoBaHnfl. c aBTopurerHblM

noJII4TeMaTilqeCK[M OXBaTOM CaMbIX BJIII'TeJIbHbIX HayqHbIX )KypHanoB B MI'Ipe

(no ecrecrBeHHbrM uayrcarvr): Science Citation Index Expanded; peQeparLIBHbIe

6asH AaHHrIX: [N$PEp-; norlHoreKcroBble 6agu AaHHrIX: 4Q$ P-Uhlfqali-oig
(,AmeffgAg_ehgmigAl$ppfelD; xypHanbr aMeprrKaHcKoro xl4Ml4r{ecKoro o6qecrsa
AIP (A!"1€ggAqJnStf1Ute_qf,Plyglp$.; Nypnanbr aMepuKaHcKoro I4Hcrl4ryra Qusraru
Annual Reviews.

2. 3apy6eNubre )KypHarru (Materials Research Bulletin, Journal of Materials

Chemistry A) w 6u6nuorpaQuvecKr.re 6asH AaHHbrx, AocryrlHbre rlepe3 Irlurepuer:
3 . htlp;/:rv_yWSpje-Agedir.e ct. qerq ;

4. Wmp"s_cppu$*c_am;
5. vlny.ry-$a.qrg
6. http://www.pubs.acs.org
7 . http : I I e.lanbook. com/books/element.

8. http://spisok-literaturi.ru/details/mehanika-razrusheniya-kompozitsionnyih-
materialov 3037.html



9. 7694?PJtaEe:l

I 0. htlp./_rsp*bnlu. by/hs ndle I datal 3 9 07

8. MarepnaJrbHo-Texn[qecnoe oOecneqeHtle

@ulual Mfy r4MeHr4 M.B. JloMonocoea B ropoAe ,{yuran6e pacrloJlafaer

oJreKTpoHHo-6u6nraore.rHofi cucreuofi, coAepNaruefi HayqHble vl:.Aarl,afl IIo

coBpeMeHHoMy Marepr4anoBeAeHlrro, Qusuxe KoHAeHcrIpoBaHHoro cocrotuur, Szeuxe
TBepAoro reJra, MexaHr4Ke MarepuanoB r4 Ap., x xoropofi o6ecne.{eH Aocryn KaxAoMy

o6yualoueMycr. I4ueercs Bo3MoNCHocrL ocyulecrBJleHl4s oAHoBpeMeHHoro

r,lHAtrBl4AyaJrbHoro Aocryna K clrcreMe, Aocryrl K coBpeMeHHbIM npoQeccraoHaJlbHblM

6a-:au AaHHbrx, unQoprvraq[oHHbrM c[paBoqHblM H [oI{cKoBbIM cLIcreMaM rlepe3 cerb

Izlurepuer.
BrrnycxnnKr4 HarrpaBJreHlrr rroAroroBKuI 04.03.02 Xuvru4 Qusrara I4 MexaHI4Ka

Marepr4anoB r,rMercT Bo3MoxHocrr cso6oAHoro Aocrylra K oJIeKTpoHHoft 6u6luorene lt
gneKrpoHHErM 6n6luorerrHbrM cr,rcreMaM <Vuunepcl4TercKa.tl 6u6tmorerca on-line>

http://www.biblioclub.ru. Pecypc coAepxur orreKTpoHHhle r43lraHvfl no xvIr.wlvt @uguxe z
MexaHr4Ke Marepwanon, unSopMarruoHHbrM TexHoJrorvIflM vt g1p..Ea":rr AaHHrIX coAep)Kar

clpaBorrHr,rKlt, cJroBapr4, gHrlnKJrorreAlru, Ha pyccKoM t3blKe. <<E4uuoe oKHo Aocryna K

o6pasorareJrbHbrM pecypcaM) http://www,window.edu.ru, yHvBepcttrtbHble cnpaBoqHo-

unsopuaqr4oHHbre rroJrHoreKcroBbre 6asrr AaHHrtx poccuficKllx nepuoAl4qecKilx us!.anuilr

http://dlib.eastview.com. Ocy4ecrurflerct Aocryrl K Slerrpounoi 6u6lnorere

Ar4cceprarlzfi PfE http://diss.rsl.ru/ B 3ilrle gJIeKrpoHHbIX pecypcos 6la6rzoreKz, a rarcKe

K gJreKTpoHHbrM rroJrHoreKcroBbrM rtepuoAuqecKuM vrs4anvrflM HayuHofi elertpouuoft
6n6nuorern Ha lroprtlrle eLIBRARY.Tu http ://elibr ary .tul .

Brrnycxnurau o6ecleqeHa Bo3Mo)KHocrr ceo6oAHoro Aocryrla K gJleKTposuofi

6u6lzorexe 14 3JreKTpoHHhrM 6ra6luoreqHblM cltcreMaM <YuranepcllTercKa.{ 6u6luorera
on-line> http://www.biblioclub.ru, <EArasoe oKHo Aocryrla K o6pasonareJlbHblM

pecypcaM)> http://www.window.edu.ru, <KoucymraHr rIJIroc> http://www.consujtant.ru,

<fapanr> http://www.garant.ru. yu[Bepc{ubHble crpaBorrHo-I,rnQopnraqrloHHble

noJrHoreKcroBbre 6asu AaHHhrx pocczficrzx ilepl4o,4l4qecKrx uzkar.ui't

http : I I dlib .eastview. co in.
B npoUecce 3arrlr4Tbr nrrlycnuofi rna-nu$zraUuosuofi pa6orrr BbInycKHI'IKI4

o6ecneqenrr neo6xoAanmru MyJrrTvMeAufiHrru o6opy.uonanlzeM (zureparrusHoir

AocKofi, npoeKTopoM, 3KPaHoM).

llporpaurvra cocraBJreHa B coorBercrBl4ll c rpe6ona:anflMur O|OC BO no

Harrp aB JreH[ro noAroroBKlr 0 4 .03 .02 Xurnrvr, Svsrara I4 M exaHLIKa Marep I'IttiI o B.

IlporpauMy noAroroBlrJr :

Ha.IanrHI4x yve6Ho-lueroAl4rrecKoro orAeJIa

M.B.JloproHocoBa n r.,{yruau6e, g.r.H' Vvrapona T.M.

flporpaunra o6cyx4esa u oAo6peHa Ha 3ace4alrnla:

olutlarra Mfy krMoevI M.B.JlorvloHocoBa a r.!yuran6e.
2017 r.

Qmnara Mfv PIMEH14

Hayr{Ho-MeTOII4r{eCKOf O coBeTa
(( ))flporoxo,l Jtlb OT
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