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V.{e6Haf, rrporpaMMa cocraBJreH a Ha ocHoBe OCBO 1-3 1 04 0l-2013, yue6soro

rrJraHa or 30 MarI 2013 r. Jllb G31 -l63lyt, J\b G31vr-l74lyu'

COCTABIITEJIb:
A.K. @eAoroB - nposeccop rase4pbr sHepro$nauru QusuqecKoro $arryJrbrera

EenopyccKoro locyAapcTBeHHoro yullBepcnrera' AoKTop Qusuro-.

MareMarI,IqecKI,Ix HayK, upo$eccop.

PEUEH3ET{Tbr:
B.E. FopuceHKO - 3aBeAyroulr4fi ra$e4pofi MLIKpo- vr HaHo3JIeKTpoHr4Kr4

EerropyccKofo rocyAapcrBeHHoro yHr.rBepcuTera IaH0opvrarvrKr4 14 paAHo-

sJre KTpoHI,rKr,r, AOKTOp snszxo-vraTeMaTlarrec KI'IX HayK' up o $ eccop ;

B.E. oAXaes - 3aBeAyroutufi raQe4poft $nsnru roJIyrpoBoAHI'IKoB u HaHo-

oneKTpoHrrKlr EeropyccKoro rocy,qapcrBeHHoro yullBepcurera, AoKTop Susur<o-

MareMarvrrecKux HayK, nposeccop.

PEKOMEHAOBAIIA K YTBEP}KAEHIIIO :

Ka$eapofi eneproQusnru (nporoKoJl J\b 1 2 or 23 .05 .2019);

Coseronn SnsuqecKoro SaryJlbrera

(nporoKoJl J\b 12 or 27.06.2019)

3ane4yro r\vrina6egpofi enepro6usu n @' o.B. MasaHLIK



IIOfl CHI4T E JIbHA.fl 3AIII{ C KA

llporpavrMa fre6sofi Ar,rcrlunirr,rubr <Marep vraTrbr3HeprerHKl4)) paspa6oraHa

AJrfl clequ€ilbHocrr,r 1-31 04 01 (DuguKa, HarlpaBneHr4fl, cneqI,IEUIbHocruT 1-31 04

01-01 @ngema (nayrFro-uccJre.qonareJmcKar AesreJltHocrr), cneql4aJllrgaul4l4 1-3 1

OCHOBHbIMH

MaTepI4aJroB

J

4

04 01-01 07 <Suepro$u3rKa>.
Ile.rrn Ir saAaqn y're6uofi AHcIInrJrrIHbr
I{e"rrr yre6uofi AI,IcqzlJII4HbI o3HaKoMIaTb cTyAeHToB

SusuuecKr,rMr{ npnHrlurraMrr QopuupoBaHlarl vr ALIarHocrkTKt4

eHeprervrqvr u oHeproc6epe)KeHufl (M33), a raK)Ke Iax rIpI4MeHeYuit.

3aAaqu yue6nofi lncqrrlJrrrHbl:
1. ,{am zualvrfl. cryAeHraM B coBpeMeHHoM M33;
Z. OsHaroMr.rrb cryAeHToB c aroMHo-oJleKTponHofi crpyKrypofi u

ocHoBHbrMut csofi crBaMLI M33 ;

. florca3arb cryAeHTaM ocHoBHbre Qzsuro-xI,IMI4qecKLIe rpoqeccbl,

rrpplBoAtulre x QopuplpoBaHuro M33;
. osHaKoMr{Tb cryAeHTOB C OCHOBHbTMH TTpHHIII{IIaMI4 I4orronb3oBaHl4t

M33.
Mecro yue6nofi ArrcquilJrrrHbr B cr,rcTeMe TIOATOTOBKI4 CIeUHaJILTCTA C

BbrcruHrra o6pas oBaHI{eM.

Yqe6Hag Ar4CrIr4n rrr4na orHocllTcr K rlr4Kny ALICTII4TIJII4H C[eul4aJrv3aw4vt

KoMrI o H eHTa yqp eXA ennfl. B bI clue ro o 6p as oBanvlfl' .

Cnsgu c ApyrlrMr4 yre6uuun Ar4crIHrrJIIaHaMI4, BKJEO..rafl' yue6HHe

Ar{crlr4rrJrr,rHbr KoMnoHeHTa yqpexA enus. Bblcurero o6pasoBa[krfl', AI4OIIHTIJIUHbI

crequaJll/3Auxldvr w.
fiauuax yte6nax Ar,rcrlr4rrrrvrna ocHoBblBaeTcfl HA AIACUI4TIJII4HaX

cneqlraJrv3gqizrv <<OcHosbr Snazrn rBepAoro TeJra v noJryrIpoBoAHpIKoB)> vr

<< as osble np eBp aIrIeH r4f. B TB epAbIx reJIax) .

Tpe6on anvrfl, K KoMnereHIIrrsM
OcsoeHue yre6nofi AHcUr,rlJr[Hbr <MarepuaJrbr gHepreruKll) AOJIXHO

o6ecneqr{Tb QopvrupoBaHHe cneAylolllux aKaAeMltqecKux, coqua[bHo-

Jrr4r{HocTHbIx u npo $ e ccl4 oH€UIbHbIX KoMIIeTeHUufi :

a xad erw uq e c Rlte KoMn ereHIILIu :

-AK- 1 . Ynlerb rrplrMeHflTb 6agossre HalnrHO-TeOperI4tIecKHe 3HaHUfl' Anfi' perxeHl4s

TeopeTurIecKI4X I{ [paKTLIqecKI4x 3al\aq.

- AK-2. BnaAeTb cLIcTeMHbrM I,I cpaBHI'ITeJIbHbrM aH€UII'I3OM.

- AK- 3 . B laAeTb LIcciIeAoBaTeJIbcKI,IMLI HaBbIKaMH.

- AK-4. Vuers pa6orarb caMocroflTeJlbHo.

-AK-5. Ertm cuoco6HblM rlopo)KAarb HoBbIe r41eu (o 6n a4arb Kpe arI4BHo cmro ) .

- AK-6. BnaAerb MexAucrlrrrrnr,ruapHbrM rroAXoAoM npu pelleHl4ra npo6JIeM.

- AK-7. Irlueru HaBbrKI,I, cBfl3aHHbre c [cnoJIb3oBaHI4eM TeXHI'IqecKI4X ycrpoficTB'

yrIpaBneHI,IeM uHsopruageir u pa6orofi c KoMnbrorepoM.

-AK-8. O6la4arb HaBbrKaMLr ycruofi r rucbueHnofi KoMMyHI{KaIII4LI.

-AK-9. Vue6 ;nrprrbcfl, rroBbrrrrarb cBoro rnarn$uKalluro B TerreHrae scefi )KIa3HI'I.



:ffi;nrb ocHoBHbre cBoficrBa Moo, ucxoA't vrs AaHHbrx 06 v,x

xIftM[rIecKoM cocraBe, aroMHo-Kprlcr€ulir[qecKoM crpoeHrlll 14 gJreKTponnofi

crpyKrype;
_ o6rscH_f,Tb ocHoBHbre [prur'rHbr BIrVr*."Vlfl, CTpyKTypbr Ha syHrwoHaJrbHbre

xapaKTeplrcrplrn M33 er pa3JrruHbrx rexHlrrrecKLrx ycrpoficrB Ha Lrx ocHoBe'

BJraAeTb:

6agosrrM' TeoperlrqecKLrMrr MoAeJr.nM[, onr{cbrBarou[nvfla 0y"*q"oHarlbHble

ceofictea M33;
- ocHoBHbrMLr MeroAaM vr vrcclreAoBaHr4fl aroMuo-KprrcraJlJllHecrofi crpyKTypbl

u csoficrs M33.
Crpynrypa yqe6nofi ArrcqrrJrlrHbr

AucqnnJrrrHa rr3yraercfl B 7-ovr ceMecrpe. Bcero Ha u3yreHrre yre6noft

Arrcqu[JrrrHbr <<MarepuaJlbl gHepreT[KID) OTBeAeHo :

_ AJrfl o.rHofi Qopnru rtoJryqenvrfl. Bbrcruero o6pa3oBaHrtfl. - 50 '{acoB, B ToM

qLrcire 20 ayALlTOpHbrx qacoB, u3 Hrrx: JreKrluu 16 qacoB' yrlpaBnfleMa'I

caMocrotreJlbnarPa6om - 4 qaca'

Tpy4OeMKOCTb yt.6"Ofi AucqrrJrrrHbr cocraBJlser 1,5 ea'rerHblx eALIHLIII'

@oprr,ra reKylrlefi attecrallnu - 3arler'



C OAEPXAHI4E )^IEEHOI O MATEPI'IAJIA

pasAefl 1. EagoBbre rexHoJroflrqecKrle [plrHIIrIrIbr co3AaHrlfl MarepnaJloB AJIfl

oHeprerrlKrr H gHeproc6epelneHrrfl

Tenra 1.1. BseAeuLIe. Pols HoBbIx MaTepI{€UIoB 3HeprcTLIKe vl

vlKraccptSraxaqux MaTepI/t€UIOB sHepferl4Kl4gHeptOC6epeNeHVlI4. KIaCCpTQLIKaIILIJI MaTepnetJluB rfit;Pr e rvrr\n

u".proc6epex envrfl, (M33). BrursHlre M33 Ha roBbIrrIeHZe eSSexu4BHocrI4

sgeprerr,rqecK vrx vguepfoc6eperarcql4x ycrpoficrB, npoqeccoB LI TexHolorufi'

Tenra l.Z.Easosue rexnoJrorrru rroJrfreur4fl,M33: nJIaBJreHLIe, JII'ITb€, IlpeccoBaHl'Ie

(uoporuKoBafl MeraJrJryp rur,), oKcrpy 3vtfl.) repMlilrecKafl o6pa6orKa, ALIs$Y3r4fl')

TepMo -Mexagp1qe cKarr o6p a6 orKa, TepMo -xr{MLIqecKalI o 6p a6 orKa.

pasler 2. cueqnaJrbHbre MeTaJrJrrrqecK[e MaTepnaJIbIr llx cTpyKTypa n

csoficrna
Tenna 2.1. cnequa[bHbre M33. CUlanrr rIBerHbIX MeTaJIJIOB Lr I4X OCHOBHbIe

csoficrsa. TyrounaBKr.re clJraBbr vr ux ceoficrea. Kepruersl. Crpyrrypa JILITbIX

clJraBoB. 3aralra cruraBoB. Cnepx6brcrpafl Kpllcr€ulIrvI3aU.LTfl' crIJIaBoB.

TepvruuecKafl o6pa6orKa 4esOpnu{poBaHHbrx, JII4TbIX 14 3aKaIIeHHbIX CIIJIaBOB.

KoucrpyKrlr4oH ;g{afl. rpoqHo.ti ttt33. KraccuQuraqur KoHcrpyKIII'IoHHbIX M33:

BbrcoKolpoqHbre rr Lr3Hococrofirue cnJraBbl. M33 c BrIOoKI{MLI yilpyrl{Mlr

csoficrBaMrr. M33 c MaJrofi nlorHocrbro. Koppo3lloHHocrofirue, )KapocrofirHe n

xaporporlHble M33.
Teua 2.2. CneqnanbHbre M33. CnrasH

rrpoBoAHocrbto. 3leKrpol{3onupyrcque
MarHuroM.gfKI,Ie r4 MafHI4TOTBePArteMaTepHaJIbI 14 I4I' rIpI4MeHeHHe B SHepreTVKe. IVrafHI4'rOMlu'Kr4tr vt NLil-L -uzrr\rrEePADrv

cnJraBbr. Tenro[poBoArrrl[e MarepraJrbr. MarepzaJlbl c HI{3K}IM Ko3$SzuzeHToM

TefrJIoBOf o p aculllp eHI{-s.

pagAer 3. CrpoeHne u csoftcTBa HeMeTaIIuqecKrIx M33
Tevra 3.L. HeopraHr4qecKr4e HeMeraJrJrr4rrecKlle M33: creKJIa, KepaMHKId'

OpranurrecKr,re M33 kr vrx KJraccraQuraqr,rx: rroJII4MePbI, [nacrMaccbl.

Korr,ruo3urlr{oHHbre Marep[aJrbr Lr Lrx KJraccl40r,rxaqux. Csoficrsa u tIpI4MeHeHI4e

KoMrIo3LIuLIoHHux M3 3 .

pasAer 4. MareplraJrbr, I,IclloJrb3yeMbre B HerpaAHIIrrOHHOrr sHeprer]rKe

Teua 4.1. Mareprftarrbr r4epHofi oHeprerr,rKll. Marepu€ulbl 3auII'ITbI or )KecrKHx

r43nyre nufi. MareppraJrbr B reorepMamnofi oHeprerrKe. MarepuaJlbl Anfl

aKKyMyJrflTopor. TnepAbre sJreKrpoJrrrrbr. MarepuaJlbl B BoAopoAnofi sHepferl4Ke.

Merall -rvnpI4AHbI e 6 ar ap ela . B oA op oAH afl xpyrl Ko crb .

c srrcorofi kr sugrofi 3JreKTPo-

MarepzaJlbl. CnePxnpoBoAflullae



pagAer 5. SneproeQoeKTrr BHbre M areprraJrbr of pall(Aa IouI nx Ko HcrpyKII Ir H

Teua S.L. Eeronu n xeJrego6eronbr: crpoenrre, xuMpIrIecKLIfi cocraB LI cBoficrea.

CrponreJlbHbre KepaMprKpr u KoMrro3rrrbl: crpoeHlle, xl'IMllqecrcuit cocraB u

a"ofirtna. ,{peBecprHa: crpoeuvre, xnMlrqecrufi cocraB pr csoficrBa. MarepuaJlbl c

oco6uuu csoficrBaMr,r orpaxeil4fl Lr rrofJrorrleHl{fl SJIeKTpOMa|HI'ITHOTO I43nyqeHvrfl'

B pa3Hblx o6nacrflx crIeKTPa.

PagAeI 6. MareprraJrbr eoso6HoBJrfleMofi sHepreTrrKrr

Teua 6.1. ocHosHrre rprfrbr vr rrpHHrlr{Ilbr pa6orsr cyqecrByroqux corHerrHblx

6arapefi rd rerrJroBbrx KoJrJreKTopoB. MarepuaJlbr Anfl QoronoJlbralaKr 14 TerrJIoBbIX

KoJrJreKTopoB. BnArr KpeMHr{eBbrx Mareprr€uloB, pIcrIoJIb3yeMbIX ycrpoficrn B

Soronorbrauqecrofi corHeqnofi oHeprerldKe (@CO). MeroAu ronyqeHnfl' v

ceofi crBa KpeMHLreBbrx Marepr€rJroB \Irfl OC3. florrynpoBoAHl{KoBble

AJrr OC3: MeroAbr noryrre6kTs. vr csoficrsa. TepnaosneKTpr{qecKl4e

rrpr,rHulrnsl pa6orbr n csofi crBa. TeprvrosJIeKTpI{qecKLIe 6arapen.

coeAHHeHnfl,

Marepl4€ulbl:
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I4H(D OPMAIII4OHHO-ME TOAIIIE CKA-fl rrA C Tb

ffepe.reHb ocHoBnofi "rlureparypbr

1. flasros, [.B., @zgura rBepAoro reJra. ln.B. llanrton, A.@. Xoxros. - M.:
Bucuas rrrKoJra, 1985 . - 295 c.

2. Kurrenr, rI. Bne4enze B Srasurcy rBepAoro reJra. / q. Kurrelr. - M.:
@Hsruarrr43, 1963. - 451 c.

3. Coruqen, IO.[. Marepu€uroBeAeHr,re I IO.n. ConHqen, E.VL llpxxraH, O M
Bofimyn - M.:Idsp.\/fuICVIC, 1999.- 345 c.

4. CrponreJrbHbre Marepr,r€urbr (vrarepr{aJroBeAeHne ra rexHonorux). lloa o6rqefi
peAaKrluefi B.f . MurynbcKoro . I M.: VIgp. ACB, 2002. - 268 c.

5. @apeH6pyx, A. Coffre.rHbre oJreMeHrbr. Teopur n oKcnepnMeHr. I
A.@apeu6pyx, P.M. Frro6 - M.: 3neproaroMr,r3Aar, 1987. -278 c.

6. @e4oros A.K. @ugnqecKoe Marepr{€uroBeAeHr{e: yue6. floco6ze. B 3.r. rI. 3.
Marepr,r€urbr sHeprerr,rKlr v oueproc6epe)KeHlr.f,./ @e.qoroB A.K., AHzuInx B.M.,
TzsaHos M.C. - Muucr: Bsuu. IIh .,2010. - 400 c.

IlepeueHb Ao rroJr HrrreJrbHofi "rrnreparypbr

1. Jluerxuq IO E.f. Meramorpa$us I E.f. ilur;urwl - M.: Meralnyprr4n,1971. -
301 c.

2. fynxen, A.ff. MerarroBeAeHue lA.ll.fyrr.rreB - M.: O6opoHfrd3, 1963. -323 c.

3. Ban @rerc. TeoperkrqecKo e u npvKJraAHoe Marepr,r€uroBeAeHpre . I Ban @ler<.
M.: AroMH3Aar, 1975. - 284 c.

4. fop6ynoe, f.I4. Ocsosbr crpor{reJrbHoro MarepuaroBeAeur{x. lf .VL fop6yHoB
- M.:VIgA. ACB, 2002.- 32I c.

flepe.reHb peKoMeHAyeMbrx cpeAcrB AHarHocrHKH r.r MeroAr.rna

QoprvrnpoBaHnfl HToronofi oueHKrr
OqeHra sa [oAroroBKy reMarr4rrecKr4x npe3eHraqufi ocHoBbrBaerc.f, Ha

TIOJIHOTe OXBaTa paCCMaTpPrBaeMOrO BOnpOCa, CTefreHZ rrera rrocneAHnx
Ml4poBbrx Aocrklxenufi B AaHHofi o6nacrv1 KoJrr,rqecrBe r{ ypoBHe ucrroJrb3oBaHHbrx
nkrTep aTypHbrx r{cToqHr,rKoB.

(Dopuofi rercytuefi arrecra\ukr ro Ar4crlr4[nuHe <<Marepr4anbr oHepreruKkr>>
yre6HuM rrJraHoM rrpe.qycMorpeH 3aqer

llpu, SopuupoBaHI{LI I4Torosofi orleHKra r{cnonb3yercfl pefirzuroBarr orIeHKa
sHaHufi cryAeuTa. PefiruHroBar orIeHKa rpeAycMarpnBaer r4crroJrb3oBaHure

BecoBblx roeQ$nqneuroB AJIfl TeKyrrlero KoHTpoJr{ znanvtit r4 TeKyrrlefi ame cra\vvr
cTyAeHTOB nO Ar,rcqmnr4He.

@opnrr,rp oBaHr4 e orIeHKr{ 3a reKyrr{yrc ycrreBaeMo crb :

Ycrurre orpocbr - 30 %;
flucrueHHbre recrhr - 30 %;
TeuaruqecKar rrpe3eHTarlrafl - 40 %;
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PefirunroBat oIIeHKa rlo ALIcIIIdnnIdHe paccqnTbrBaerc.s Ha ocHoBe orIeHKr4
reryrqefi ycrreBaeMocrrr vr sK3aMeHarlproHuofi orIeHKH C ) reroM r{x BecoBbrx
rcos$SurlldeHroe. Becosofi rcoeSQnqlleHr IIrfl orIeHKLr no reKyrrlefi ycneBaeMocrr4
cocraBJrset 40 %o, gtn sK3aMeHarllroHHofi oueHKr4 - 60 %.

[pnurepHrrfi repeqeHb 3aAaHnfi AJrfl yrrpaBJrqeMofi caMocroqrerbHofi
pa6oru cryAeHToB

1. Cnrasrr IIBeTHIIX MeraJIJroB: AuarpaMMbr cocrornuit, crpyKTypa vr

ceoftcrsa.
2. TyronnaBKLIe crIJraBbI vI KepMerbr: AtrarpaMMbr cocrortruit, cTpyKTypa vr

csoficrsa.
3. Jlurue kI 3aKaJIeHHbIe crrJraBbr: crpyKTypa, csoficrBa, [pr{MeHeHr4e.
4. Cnepx6blcrpafl Kpl4cr€ur rrnsarlvrfl crrJraBoB: crpyKTypa, cnoficraa,

lplrMeHeHr4e.
5. TepuuuecKarr o6pa6orKa AeSopuprpoBaHHbrx, JrkTTbrx Lr 3aKaJreHHbrx

cnJraBoB: crpyKTypa, csoficrBa, [pr4MeHeHHe
6. TepnrH'recKat o6pa6oTKa clJraBoB c [epeMeuHofi pacrBopr4Mocrbro

KOMTTOHeHTOB B TBepAOM COCTAflrIVTl,..

7 . Xuuutco-TepMr,rqecKafl o6pa6orKa MeTaJrJroB r{ cnJraBoB.
8. CnrasH c Bblcorofi I4 HI{3Kofi ererrporpoBoAHocrbro: crpyKTypa, cBoircraa,

[pr4MeHeHlre.
9. Snexrpoprconklpyrolrlkle Marepnzurbr: crpyKTypa, cnoficrBa, rrpuMeHeHrre.
1 0. CsepxrpoBoAfl IrIHe crIJIaB br 14 vrx trptrMeHeHre B sHeprcTr{Ke.
1 1. MarHI,IToMrIfKIae u MarHraTorBepAbre crrJraBhr: crpyKTypa, cnoficma,

[pr4MeHeHr{e.

I 2 . T enn 03 arrlr4 THbr e pr re rrJr onp oB oA.rrrrln e M areprraJrbr .

13. Marepl4€urbr c Ht43KI4nr rcoeSSuqzeHToM TerrJroBofo pacruzp enarfl,.

14. Klaccnfrurarrnfl, KoHcrpyKrlraoHHbrx Marepr{uuroB: crpyKTypa, cnoficrsa,
rrpr{MeHeHr{e.

| 5 . klznococrofi xze Marepr{€urbr.

16. Marepr€urbr c BhrcoKnMr.r ylpyrr4Mr{ cBoficrsaN,rra.
17. Marepr€rlrbr c Marrofi nlornocrbro.
18. Marepv€rlrhr c 3aAaHHbrM xos0$nqpreHroM MoAyJrr yrpyfocrn.
19. Koppo3l,rounocrofiKre, xapocrofircne u xapolpoqHhre Marepr{Eurhr:

crpyKTypa, cnofi crBa, rrpnMeneHr4e.
20. Mnepr4€urbr c BbrcoKLrM ros$SuqpreHToM rpeHvrfl...
2I. Bwtfl:nkre HoBhIX MaTepI,t€uIoB Ha [oBbllrreHr4e eS$errrrBHocrrr gHepferr4-

rrecKZX [poqeccoB, ycrauoBoK r{ TexHolorufi.
22. HeopraHurrecKl4e HeMer€urJrl{qecKl4e KoHcrpyKrlr4oHHhre MarepvraJrbr: creKJra

Lr KepaMtrKvr.
23. Kr,e'ccnQurarrufl. vr cnoficrsa opraHI4rrecKr,rx KoHcrpyKrlr4oHHhrx

MaTepv €uroB : froJrrrMepbr, frJracTMaccbr, AepeBo.
2 4 . Kmccra Surc a:lmfl. KoMrlo3r4rlrzoHHbre Marepn€rlo B : crpyKryp a v cs o fi crB a.
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25. Cr,oitcrsa u [puMeHeHkle KoMrro3lrrlraoHHbrx Mareppr€rJroB B gHeprerr4Ke vr

oHeproc6epex eHkrkr.

26 . Marepuanhr flAepHofi eneprerraKn.
27 . Marepr4anbr B feorepMaJrbHofi sHeprerr{Ke.
28. Bsannao4eficrBple MarepuarroB c reorepM€rJrbHbrMLt xraAKocrflMu: Koppo3r{s,

3po3l'1fl.

29 . Mnepr4€rrrbr AJrfl aKKyMyJrrropoB.
3 0. TsepAbre sneKTpoJrr{Tbr.

3 1. Marepu€ulbl BoAopo4Hofi sHeprerraKr4 H rrpkrHrlkrnhr vrx r4crroJrb3oB a:rtvrfl..

3 2 . T epMooJreKTprlrre cKr4 e 6 ar ap eu.
33. Knaccv$zxarrufl. KoMrlo3r,rqraoHHbrx cTpouTeJrbHbrx MarepraaJroB:

KaMeHHrre, 6eroHbr, )KeJre3o6eroHu.
34. CrpoeHl{e, cocraB, Suszro-MexaHlrqecKue csoficrsa crpor{TeJrbHhrx

KoMrro3uuuit.
3 5. Crpor{reJrbHhre KepaMr{Kr4.

3 6. OcnoBHhre rI'IrIbI cyuecrByroqr4x coJrHerrHbrx gJreMeHToB.

37 . Buar;. [oJlynpoBoAHktKoBbrx MarepkraJroB, r4c[oJrb3yeMbrx B corHerrsofi
sHeprcTHKe.

38. Mero.qbl rroJlfre:rrvIfl.n ceoficrBa KpeMHr,reBbrx coJrHerrHblx Marepr4€uroB.
39. TeuJroBbre KonJreKTopbr.

OnncaHrre HHHoBaIITIoHHbIx rroAxoAoB r{ MeroAoB K rrpe[oAaBaHuro
yuedHofi lucqHrIJrHHu (enprrcTnrrecrcnfi, rpoeKTunurrfio

rrpa KTrr Ko-o pu eHTrr p onaH H u fi )

PeroueHAyercfl IacrloJlb3oBarb cJreAyroqve r{HHoBarILroHHbre noAxoAbr Lr

MeroAhr K np elo.qaB aHr,rrc yq e 6 nofi Ar.r c rIHrrJr raHbr :

1. llparcruKo-opueHTl4posaHHrrfi rroAXoA, Koropufi [peArroJraraer
BhrrroJlHeHne [paKTl,rqecKr4x gap.anvrfi. B KaqecrBe npuMepa 3araHkrilt TaKoro rr,rla
Mo)KHo rlprrBecrH paspa6orKy cryAeHTaMra nporpaMMbr oKcrrepr{MeHTaJrbHoro
HCCneAOBaHI4fl TeX krlrkT I'IHhrX MaTepvuuloB, rrpl4MeHtreMbrx B SHeprerLIKe.

2. MeroA rpyrrroBofo o6yronvrfl, rrpeAnoJrararcxlnfi SopMr4poBanne M€urbrx

fpytrtr, p a6 oraroqux :na[, yre 6usrMr,r 3 aA auvrflMr4.

MeroArrqecK[e peKoMeHAarluu ro opraHr{3arluu
caMocroqrerbnofi pa6orrr o6y.rarcquxcfl

C Ilenbro co3AaHrrl yclonzfi Ans. s$SerrnsHofi caMocroflreJrbH oia pa6orbr
cryAeHTaM 6y4er AaH reperreHb yre6Hrrx noco6ufi vr u:noit nr4reparypbr, rAe
orII{caHhI TexHoJrorl{rrecKue rrpl{Hrlr{rrhr r4cnoJrb3oBaHr4rr, crpyKTypa u csoficrea
M33.
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ilpnnnepnnrfi repeqeHb BonpocoB K 3arreTy

1. Curaerr MeAlr.
2. Cnrasrr €urroMprHvrfl..

3. Curasrr rr{TaHa
4. Curassr HraKeJrfl.

5. TyroulaBKue cnJraBhr vrux ceoficrsa.
6. Kepuersr
7. Crpyrrypa v cBoficrsa Jrrarbrx cnJraBoB.

8. 3axalra crrJraBoB.

9 . Cnepx6brcrpar Kpr{craJr rrvrcarJufl crrJraBoB.

1 0. flnacrLIrrecK€ul 4eQopna awrfl. o4HoS asHbrx H AByxsasuux crJraBoB.
1 1. TepMuqecKax o6pa6orxa 4e$opnrrrpoBaHHbrx ut Jrlrrbrx crrJraBoB.

| 2 . T epMr,rqe c K an o6p a6 orr<a 3 aK€ureHHbrx cnJr aBoB.

13. TepMplrlecKas o6pa6orKa crrJraBoB c nepeMenuofi pacrBoprdMocrbro
KOMTTOHeHTOB B TBepAOM COCTOflIJVTVT.

14. XuvruKo-TepMrqecKar . o6pa6orKa MeraJrJroB kr crrJraBoB: crpyKTypa,
c s o ft cr rla, rrpvrMeH eHra e .

1 5. [u$SysuoHuoe HacbIIrIeHLIe clJraBoB Mer€urJraMrr r{ HeMeraJrJraMr4.

16. CnnaBbr c Bbrcor<ofi H Hra3Kofi elerrponpoBo4Hocrbro.
I 7 . 3l e KTp or{3 oJr t4pyro rrIH e Marep r4€Lrrbr .

18. Csepx[poBoAflIrlue crIJIaBbr Lr uxrpr4MeHeHne B gHeprcTuKe.

1 9. MarHr,rroMrrfKlre ra MarHr{TorBepAue crrJraBbr.

20. TeuJro3arrlzTHbre MarepzaJrbr.
2l . T ennorpoBoAflrrlr4e MarepraJrbr.
22. MnepLIaJIbr c HIa3KpInr rcoe$$nqneHToM rerrJroBoro pacruup enufl,.

23. KoncrpyKqnoHHa.f, ilporrHocrb MarepuaJroB.
2 4 . Knac c n S zr awrfl Ko HcrpyKrllroHHbrx M arepraJro B .

25 . BstcoKorrpoqHbre crrJraBbr.

26 . Vlsrrococrofi rcue Marepr€Lrrhr.

27 . Marepraarrbr c BbrcoKt4Mr.r y[pyrr4Mr4 cBoficrsaNara.

28. MarepLraJrbr c M€ilrrofi nlorHocrbro.
29. ManepzzLrrbr c 3aAaHHhrM roe$Quqr4eHroM MoAyJrf, yrpyrocrr4.
3 0 . Koppo3noHuocrofi KI.I e, x{ap ocrofi xu e r4 xaporp orrHbre Marep LraJrbr.

31. MarepuaJrbr c BbrcoKHM roeQQuqueHroM TpeHkrfl..
3 2 . HeopraHurrecKlae HeMeTaJrrr4qecKrre KoHcrpyKrIH oHHbre MareprdaJrbr.
33. CreKJra: crpyKTypa, cBoircrna, rpr{MeHeHne.
34. KepaMLrKLr: crpyKrypa, cBoficrra, rrpuMeHeHre.
3 5 . Kn ac cH Q zx ar1krfl op raHr,rq e c Krrx KoH crpyKrlr{ o HHbrx M arep r4 €ur o B .

3 6. floluMepbr : cTpyKTypa, csoficr Ba, rrpvrMeHeHlre.
37 . flnacrMaccbr: crpyKTypa, csoficrBa, rrpr4MeHeHrae.

3 8 . Kourro3r,rq[oHHbre MaTepaaJrbr vr ux KJraccr{Snraqvx.
39. lIpuHIILIrbI nu6opa Marepr{aJroB Marpraubr, yrporrH.flrorqr4x Sas H

cTpyKrypbr KoMno3HTa.
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40. [uc[epcHo-ylpoqHeHHble, BoJroKHr4crbre, cJrorrcrbre v Ap.
KOMrrO3rrUrroHHbre MaTepHaJrbr.

41 . Csoitcrr,a u [pIZMeHeHkIe KoMrro3urlr,rouHbrx Marepr{€rrroB B oHeprerr4Ke vI

oHeproc6epex enr4kl
42 . Matepu€urhr flAepHofi eueprerr4Kr4.
43. Marepl4€urbr 3alrlr,rrbl or )KecrKr,rx Ll3ryrrenuft.
4 4 . Marepr4 €urbr B feorepMaJrbHofi sHeprerrdKe.
45. Bgauuo4eficrBkIe MarepuaJroB c reoTepM€rrrbHbrMr{ )KlrAKocr.flMpr. Kopposzx

r,r 3po3lrfl B teoTepM€t[bHbrx ckIcTeMax.
46. MnepraJrbl rnfl aKKyMyn.f,ropoB. Tpe6on al;ttrr K KoMrroHeHraM

aKKyMynflTopoB: aHoAbr r{ KaToAbr.

47 . TsepArre oJreKTpoJrlrrbr.

48. Marepld€urbl B BoAopo4nofi eHepferraKe: crpyKTypa, cnoficrna,
rrpr{MeHeHne.

49 . HaxorHTeJrH BoAopoAa. TourueHbre oJreMeHTbr.

5 0 . TepM oon eKTprarre cKr,re Marep prurbr B sHeprerr.rKe.
5 1. CrpoeHne 14 xuvrLr.recrrfi cocraB 6eroHoB 14 )KeJrego6eroHoB.
52 . @wurlecKo-MexaHl{rrecKue csofi crBa 6eronoB r{ x(eireso6eroHoB.
53. Crpor{reJrbHbre KepaM?rKra.

5 4 . CrpoureJrbHbre KoMrro3uTbr.
5 5. OcHoBHbIe rL,IrIbI cyqecrByroqux coJrHeqHbrx oJreMeHToB.

5 6. Bulbl KpeMHI4eBhIX MarepI4aJIoB, r,rcrroJrb3yeMhrx B coJrHe.rHofi 3HeprerurKe.
57. MeroAbI rroryrrenufl, Lr csoficrea MoHo- u nonvKpncraJrJrur{ecKoro

KpeMHrnr

58. MeroAbI rloJlfrelnkrr kr ceoficrsa anropSHoro KpeMHr{{ Anfl corHer{nofi
sHepreTr4Krr.

59. lIonylpoBoAHHKoBbIe coeALIHe:rt:afl. Anfl corHerrHbrx gJreMeHToB. MeroAnr
norvrre lgurfl, E ceofi cTBa.
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IIP O T OK OJI C Of JIA C OBAHI,Ifl )ruIE FH OIA fIP O T PAMMbI YB O

HasgaHI,Ie
yre6uofi
AHCrlnIIJrr4Hhr,

c xoropofi
rpe6yercx
cofJracoBaHI4e

HassaHrae

raSe4pu
flpe4nolKeHrd.rr

o6 usN,IeHeHVflx B

coAep)Kalrrvrkr yue6uofi
rpolpaMMbr
y.rp e)KA eH.ktfl" B br c rrre f o
o6pa:o Banufl, uo y.re6Hofi

Ar4Crlr4rrJruHe

PeureHue,
npHHflTOe

xaSe4pofi,
paspa6oraeruefi
y.re6Hyrc
rporpananay (c
yKa3aHr{eM l{aTbr 14

HoMepa nporoKona)
<<Onrz.recKlre H

HepaBHoBecHhre

npoqeccbr B

KOHAeHCT{pOBaH

Hhrx cpeAaD)

raSe4pa
sHepfoSz:raxra

B yre6uofi Aracrln[Jrr,rHe
<<Ouru.IecKl4e Ir
HepaBHoBecHbre [poqeccbr B

KoHAeHCr4pOBaHHbrx Cp eAaD)
u e o 6xo.{plM o r43 JI o}Krarb

ocHoBHbre [peAcTaBJreHr4lr o
rcHep arl nkr, p eKou6uua WV u
TpaHcrropre HocHTe teit
3Wfi.AA B [OJryrrpoBoAHHKax

23 .05.20t9,
rlporoKon J\|l 12
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AorroJrHEHlrfl,r4 r43MEHEHrrflK ) rEEHOft IIpOrpAMME rro
I43)TqAE M OIZ )TqEE H OIZ AII Cq I'IITJI|IIHE

Ha I _yqe6Hufiro4

i\b
nln

[ouorHenl,Ifl kr LI3MeHeH[t OcHosaHr4e

Vqe6Haf, rlporpaMMa nepecMorpeHa n oAo6peHa Ha 3ace Aanuu ra$e4pu
(uporoKor Nq or 2019 r.)

3ane4yroqvfi raQe4pofi enepro$usuru

YTBEPxtAAIO
leraH QnsuuecKoro Sarynrrera

A.B. Ma:aHr4K

M.C. TnsaHos
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