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Pa6o'rafl, nporpaMMa cocraBJreHa c freroM rpe6onauufi @e4epalrHoro
rocyAapcrBeHHoro o6paroeareJrbHoro craHAapra Bblcluero o6paeonauur (np.N
ll76 or 12.09.2016) no HanpaBJreHr.rro rroAroroBKl{ 18.05.01 <XuvruqecKa.s

TexHoJrorr4r sHeproHacbrrrleHHbrx MarepI{aJIoB Lr uzp.etuit>) uo nporpaMMe

cneu[€rlrr4 3arJW Js 3 <TexH oJrorr4q gHeproHacbIIrIeHHbIX Marepl4anoB u uzgerruit>>,

Ha ocHoBaHIaz y.re6Horo rlnaHa na6opa o6y.rarorqvxcfl. 2017r.

_H.C.Xairpyturaua

Pa6o,nr, rrporpaMMa paccMorpeHa ra ogo6peHa Ha 3ace$aHun xa0e4pu - TTXB

rrporoKon or 20.10.2017 r. Ns3.

3an. xaQelpofi B.-f.Easoros

YTBEPIttrEHO
flporoxon 3ace1aHr4r MeroAr{.recKofi KoMI{ccI4I4Irt/.TVIor 24.10.2017 r. J\s 35

flp e4ce4areJrb KoMLI eeLrrL upoQ eccop Easoroe B..fl.

Haqamuux YMU Kvraeea JI.A.



Itenu oceoeHun duc4unnuuot <<Yrlunu3arJufl oHeproHacbrrqeHHbrx Marepr4€uroB

v r43nenuu>>

I-{enrrrlrz ocBoeHr4.f, Ar,rorlr4nnr{Hbr

Marepr4€LnoB v Lr34etuit )) .rrBJrrrorct

<Vrnrusaqux oHeproHacbruleHHbrx

a) Qopnar,rpoBaHr{e o Szauxo-xr4Mrrr{ecKrrx [poqeccax,

tlpozcxoA.slIlr4x B r43AeJrr4f, X Lrx xpaHeHLrfl 14 pacaHapfl)Kellldfl;

6) SoplrnpoBaHue npoQecczoHzurbHo 3Harrr4Mbrx KaqecrB r,t Jrr4rrHocrHbrx

csoficre c[eIII4anI,IcroB, neo6xoAuMbrx Anr o6ecneqeHufl r4x KoMnereHTHocrr.r 14

ocyqearBreH]r1'fl npoSeccraoHalrnoft AerrenbHocrr4 B o6lacru rexHoJrorr4r4

SHepfoHacbIIrIeHHbIX Marepr4aJloB, a raKxte cMe)I{HbIX o6racrsx xlttrltz.IecKofi

TCXHOJIOfI4I4:

n) QopvzpoBaHrle znanufi ro nrr6opy MeroAoB paaalapfl)KeHtfl Lr

ocHoBHbIM MeroAaM pacr{era r{ 3KcrrepHMeHTaJrbHoMy oflpeleneHLrro B3pbrBr{aro-

3HepfeTI4qecKuIX XapaKrepkr9TuK yTnnvrcvpyeMbrx MaTepnanoB Anfl Lrx

A alru efi rue ro np aKTHq e c Ko ro t4 cII onb3 o BaHkrfl.;

2. Mecmo ducqunnuHb, s cmpyKmype OOII BO

[zcqzun uua <<Y tunu3aIJtrfl oHeproHacbrrueHHbrx Marepu€uroB [r uzge;1uit>>

orHoclrrcfl K BapvausHofi qacrl4 npoQeccuoH€urbHofo rlr4Kna OO|I u Qopnaupyer

y cryAeHroB rlo cuelllzanbHocrr4 18.05.01 <XavnrreoKaf, rexHoJrorr4t

3HeproHacbIqeHHbIX MarepI,IaJroB u uzgerruit>> na6op cneqr4€LnbHbrx 3HaHuit u

xovtlerenqnfi, ueo6xogutrtrtx lnfl BburorHeHr4.rr rrpor.r3BoAcrBeHHo-

TexHoJrorzqecxoft. opf aHr43arlr4 oHH o-ynp aBneHq ecKoR, Hayr{HO-

r4ccneAo BareJrbcKoft , lpo exruofi , excneptrofi Ae.rrrenbHocrn.

lnr ycuelrlHoro ocBoeHLIt Al4crlrlnnr4urr <VrzrvrcarJLrfl 3HeproHacbrrr{eHHbrx

Marepl4anoB I4 rl3Aerruit )) cneUI4aJII4cr rro cfleqzanbHocrr't 18.05.01 ( Xt,tNrra.recras

TexHoJlora.s sHeproHacblqeHHbrx MarepnanoB H uzgerrnit>) Aon)KeH ocBor4Tb

MaTepHa-r npeAruecTByrotqux Ar,rcrlr4nnuH :

a) 3xonorux;

6) OpraHlrqecKa.s xvMufl;

suaHraf4

BO BpeMt



n) Be:onacHocrb x{r43HeAeqrenbHocrr4 ;

r) C zcreir,rbr ynp aBn eHVs. TexHoJrofr.r q e cKr4 M Lr rrp oLIe cc aMrr ;

4) XzuzvecKar Szsuxa ropeHr{r 14 B3pbrBa;

e) Ocuoerl rexuolorafr 3HeproHac[,rrrloHHbrx Marepr4anoB u uzgetuft

oTpacnu;

x) Ocnonbr rexHoJrorr4qecKofi 6esonacHocrr4;

s) TeopHr, cnofi ctn a u ilpvueHeHI4 e o HeproHacbrxleHHbrx Marepr{aJroB;

{Hcqrznnnua <<Ytunr43aIJvrfl sHepfoHacbrrueHHbrx MarepvarroB Lr uzgetuit>>

flBIrflerQfl [peluecrnyrculeil v ueo6xo4nua Antr ycneruHoro ycBoeHr4t

[ocneAyroUIZX Ancqr4rrnkr H :

a) Hayvno-HccJreAoBarenbcxar pa6ora

6) llpealarrrroMHaq npaKrnKa

3uauvtt, [onyrleHHble rtpn vsy-uer]L1v Ar4 crIH[nr4HbI <<Yruttwza1nx

3HeproHacbIqeHHbIX MarepvarroB v wzgetwit> MoryT 6rrrr zc[oJrb3oBaHbr npp1

npoxox.4eHLrv npaKTr4K (npe44zruounoft,) v BbrrroJrHeHlrr4 Hayr{Ho-

I{ccJIeAoBareJIbcKI4x z BblnycKHbrx xnann$zraur4oHHbrx pa6or rro c[erlr4aJrbHocrn

18.05.01 <XzMLIqecKa.f, TexHoJlorr,rr oHeproHacbruleHHbrx Marepr4anoB u

usaenuir>>.

3, KounemeHquu ofyaanu4ezocn, Qop,vupyeMbre s pzynbmame ocloeHuq

ducqunnuuut

1 . IIK- 15 - cnoco6Hocrblo [poeKrr4poBarb rexHoJror]rqecKne npoqeccrr (n

cocraBe aBTopcl(oro rollexruna), B 'f()M tII4cJIe c ficnoJTb3oBaHl4eM

aBTOMaTLI3 I4p OBaHHbIX CI4 CTeM nOAf OTOBKI,I [p O I43 BOACTBa;

2. |ICK-1.3 - roroBHocrb cI4HTe3I4poBarr, rr uccneAoBalt SuzwKo-xr4Mr4rrecKne,

B3pbrBqarbre r4 Szaraxo-lrexaHr,rqecxze csoficrBa r4Hrr.rBnAyaJrbHbrx r{ cMeceBbrx

B3pbrBrIaTbIX MaTep14 arlOB ;

3. |ICK-3.5 - roroBHocrbro paspa6arbrBarb rexHoJrorr4r{ecKue rpoqeccbr

y rkrnu3 aL\a u 6 o e np n r ac o B ;

4' |ICK - 5.4 - cuoco6Hocrb yr{acrBoBarb B rrpoeKTnpoBaHavr vr rrpoBeAeHr{rr

npoqecco B yrvnvaaqzrz 6oeupz[acoB.



B pesynomame ocnoeHufl ducqunnuruot ofyvaruu4uilcn donuceu:

1) 3narr:

a) ilo}lflTut ((B3pbIB)), ((AeTOHAIJVtfl>>, (B3pbIBrIaTOe BeIUeCTBO)), ((B3pbIBrraTOe

[peBpaIqeHLIe)), <pa6orocnoco6nocru B3pbrBr{aroro BeruecrBa)), ocHoBbr

TepMoAI4HaMrIKI4 B3pbIBa, $opvnr pa6orrr B3pbrBa, Szsur<o-xr,rMr4r{ecKr4e ta

B3pbrBqarbre xapaKrepvrl-tvKpr BB; peqenrypy pa3nr,rrrHbrx rr4roB BC, ux

TepMoAHHaMI,IqeCKI,Ie, TeXHOJIO|I4T{eCKHe 14 SKCrInyaTaUHOHHbIe XapaKTepr4QTVrKVt,

o6racrr npr.rMeHeHHr;

o) [puHIII{nbI opraHI43aIIuI4 u MeroAbr orIeHKr4 e$SexrnnHocrlr

|IpOI43BOACTB, 3aHflTbIX yrUtmzaryuevt SHepfoHacbrrrleHHbrx MaTepr4aJroB r1

uzgerruit1'

n) Hayr{Hble ocHoBbI Lr oco6egnocrz noBeAeHr4r Marepr4aJroB nplr

paccHapfl>KeI{}{H;

r) opfaHla3aIII4oHHbIe, TexHI,IqecKI4e, gKoJIofar{ecKrle v 3KoHoMHqecKrIe

acneKTbl npo6lerr,ru yrvnv3aIJnr TBepAororrnr4BHbrx 3aprAoB, 6atlucturHbrx

[opoxoB, nr4poTexHrurqecKr4x 6 oenpzuacon.

2) Vuerr:

a) MoAenl{poBarb rexHoJlorrrqecKr4e rrpoqeccbr yrunLrca\uv us1eruia v

nepepa6orKr4 yrr,rnr,r3r,rpyeMbrx Marepr4anoB ;

6) npeAnox(I,ITb 6esouacnyrc v oKoJrorr{qecKyro rexHoJrorr4ro

paccHapf,xeHl'I.tl uzhelirui,t rz o6lacrr r4crroJrb3oBaHvrs.yrkrnv3vrpyeMbrx Marepr4zuroB;

a) Ha ocHoBaHI4I4 pacqerHblx 3HeprernrrecKrrx xapaKTeprzcrurK rroKa3arb

r ep c n e Krr4 Bbr rrp rzM e H e H r4s y rvnv3vpo B aHH brx 3HM.

3) Bnalerr:

a) rIpI4HIII4rIaMI4 nepenpo$unvpoBaHnr npou3BoAcrB 3HeproHacbruleHHbrx

Marepr{anoB 14 r.r3Aetuft sa BbrnycK KoHBepcr4ouuofi npoAyKrlu[;

6) MeroAVKaMI4 npoBeAeHl4.rr rrccneAoBauuir, yrvnv3vpyeMbrx 3HM c

n oMoIrIbIo co Bp eMeHHux SusuqecKr4x u Qusut<o-xrrMt4 rrecKr4x MeroAo B ;

e) HanrrxaMz 6esonacnofi pa6oru npu paccH apfl)KeHnu uzgerruit.



4. Cmpyxmypa u codepercaruue ducqunnuuot

nzl.errnit>>. O6rqaq

<Yttttltza\us

rpyAoeMKocrb3HepfoHacbrrrleHHbrx Marepr4€LnoB kr

AucLrvnnvHbr cocrasrser 4 3ar{erHbrx eAHHrrII, I44 \aca.
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5. CodepucaHue reKquoHHbrx 3aHflmuil no mewaM yKa3aHueM ucnor*yeMbu
uH H o 6 a Lluo H H blx o 6 p a s o e a m e lr b H br x m e x u o tt o,- u it,

J\!
nln

Pa:ae.n

al.tcuu n,'I 14 Hbt

tlac
bl

Tena,rerunoHHoro 3aHqrnq Kpalrroe coaep?KaHile Oopnr r.r pyenr sre

KOM NETEHUl4H

Telral.

Yr'utrr4zaL\vn

BoopyxeHHr t4

BOCHHOfr

TCXHhKh A EE

BJII1AHVE HA

pa3Br.{Tue

o6opoHHo-
npoMblrxJreHHo

IO KOMI-IIEKCA

8

O6ocHoeaHHe
s eo6xoArv o aru yrvl t u3aul.r v1

cnHcaHHbrx 6oenpunacor.
B:pueo-noxapoortacHocrb
yrun il3H pyeM brx

6oenpanacos. 06 ocuosHrrx
HanpaBreHr,r.sx pa6or no
n poM br llreH uoil yrzuruzaguu
6oenpunacoe

Ocuoesr hHHoBauuoHHofo
yn paBneHlrr ytunuzatyteit
Boupy)KeHhfl rz goeHHoi rex-
H h tfl,t.

C ouepureHcrBoBaHHc
npoueccoB yrnnn3aunn
Boopyx(eHur 14 BoeHHoil

TCXH H KI4.

nK-15

Teva2

Kov nlerccHas
yTnnn3auvfl
o6srqusrx
BHAOB

6oenpnnacoe

8

MeroAsr paccHapfl)KeHHrr

6oenpunacoe. PasAe,.rrca

KOpnycoB

6oenpunacoa. MeroAr,r
h3BreqeHhr u: 6oenpunacoe
B3pbrBqaTblx BelrlecTB v

cocraBoB. EegonacHocru v

3KOrrOfArrHOCTb npOUeCCOB

paccHapr)KeH Ht
6oenpr nacoe

Texno:roruq a
o6opyAonauue
paccH apqxeHLI.s Bbln[aBI(ofi
6oer rpunacoB c 3apqAaMr,r

Tp orl4r'Ia, f IrApope3Ko fi
Koplyca c
fuAlloBsrMbrBaHaeM BB,
l\roAynbHbre ycTaHoBKv n ng.

eblvsrsaHr4rr BB

|ICK-3.5
nK-15
ftcK-5.4

Tena 3

OcHossr
TeXHOJ'lOf 1414

yTVnA3aL\nVl

nopoxoB v
TONJI h B

6

Y rutnzar\un rpy6varurx
nopoxoB aprnrlepuilcxrzx
6oenpn nacoB, cMeceBbrx

TBepAblx paKeTHbrx TorrJl14B.

BoAHo-AucnepcHoHHat
yr n nv3aLl4fl ycrapeB u il x
nopoxoB. Yru,rn:aurR
M I,IHOMCTHbIX

6a,r,r vt crnrH brx nopoxoB.
[lepepa6orxa oKHcn Hreneil
paKeTHbrx TonJrHB.

Zrs,reqeF{He
3frep foHacbtuleH Hbrx

KoMnoHeHroe CPTT,
peuenTypbr BOAHofereBblx h

3N4yn bchoH Hblx

npoMbnxJleHHsrx. BB c Ao-
6a g,reuHeNa H3Mer'lbqeHHofo

TOnjrUBa, TeXHOJIOfHfl

nonyqeH[r Ha ocHoBe cTapbrx

3epLleH brx frH poKchnft HoBbrx

nopoxoB IaKoKpacoqHblx
MaTepHzlrtoB, nopour rcoaofi

ueJrJr rc'l03bl ) yTl4Jlh3aLwfl

6artlr lrctn.lHbrx nopoxoB AJ.rr

npou lBoAcrea 6rrrosurx
TonJr l4 BHbrx 6oH rceros.

ftcK-3.5
ftcK- l .3

Tevra 4

Yrvutt'tzat\us
nHpoTexHHqec

rcux uz!errvtit

6

!en,toHrax
nuporexHhrtecKhx us1erLlil
Ha cocTaBHble LtacTlr.

tr4g e,r eqe H ze Harrolr HHTeJr r,
efo il3MeJIbr{eHVe h

HCNOJIb3OBAHI4C B

Aar sueilLueNa A,rq
h3|OTOBICHH'
n hporexH hLtec Khx uzaelui

OcuoeHure HanpaBneHHfl
yT Ar v3arl4tl rr h poTexH h r.reQKHX

uzgetvtit r 6oenpunacoB.
Texuolorns r.r o6opyaoBaHHe
yllH ' rTo)r(eH Ht
|1hpoTexHuLlecKHX 3IeMeHToB

MeTOAOM 3KOrOfhqeCKZ \UC-
TOfO C)t(hfaHht.

ftcK-3.5
ncK-5.4



Terraa 5

Vru,r n:npyeut
bre

83pbr BqaTbre

MarepHzrnbr KaK

KOMNOHCHTbI

pa3lhtlHblx
cocraBoB.
KoH aepcnoHH

bte

TexHoJIOf t4h.

8

Cocraeur Ha ocHoBe

suy,rscufi rz

yrr4nH3hpyeMblx
6pnraHrHsrx 3HM arg
B3pblBHbIX pa6or B ropHoM

4ene. flpoursrur,resHue BB
v3 y't|/'nu3vpyeM brx nopoxoB
H TBepAblx paKeTHblx

TonrhB. [lo,ryveHre
H ilTpaTUenJt to,l 03 H br x
naKoKpacoH H blx MaTepniuo B

Ha ocHoBe yrHn H3hpyeMblx
MargpuanoB. Texuolorun
AeofrFroro Ha3HalreHUfl

npeAnpzrrr.ril
n hpoTexHHr-|ecKoro

npoH3BoAcrBa

Lll aLr xrz-AeroHaropbr,
HcroLrHHKt4 cefrcutnqecrux
BO,.lH, 3apqAbl 3My,.lbcHoH Ho-

nopoxoBble, 3Myn bcHoH Hble

narpoHHpoBanHure BB,
yAnHHeHHbre KyMyntTHBHble
3aprAbr, 3aptAbr
KyMVntrn BH sre I nHeil gtte

6a-rrr rcrnrHste.

tIK- 15

ftcK-1.3
ncK-5.4

6. Codepercouue npaKmuqecKux 3flHnmurt c yKa3aHueM ucnonb3yeJvrbtx

uH HO 6 il \UO H H b tX O 6p AS O e A mefl b H b I X m eXH O.n O Z U i..

Y.re6HtrN{ rrJraHoM [porpaMMbr <f'exnororns oHeproHacbIUIeHHbIX

MaTepr{anoB r{ v3l:envi4>) npoBeAeHr4e rrpar('r'I4llecKr,Ix 3aHflTwfr |Io AI'ICqUTIJIUHe

<<Ytutuzaur4r oHeproFracbruleHHbrx MareprrauoB 14 t43Aenafi)He [peAycMorpeHo

7. C od epcrcaH ue n aO op umop Hbrx 3aHnm uft

I-{enr naSoparopHbrx 3atflTvrir - Hayrrr4rb cryAeHTa npI4MeH{Tb Ha npaKrul(e

TeopeTur{eclfl4e 3HaIfprtr, nonyqeHHble Ha neKl-ll4tx 14 B rlpoqecce caMocTof,TenbHofi

pa6orbr, BnaAerb MeroAuKaMr{ HccneAouaHr4tr yrI4nI4pyeMbIX 3HM, HaBbIKaM

6 esonacHofi pa6 orbl npv paccHapqx{eHpll{ n3 Ae rIVft .

J\!
lll

Pa:Ae,r
AHCUUIlJrltHbt

rIa
cbI

Ten.ra "ra6oparopuoii pa6orur Kparxoe coaeplxaHue @opnru
pyeMl,le
KOMneTeI{Ur.rH

I

Terr,ral.

VrNr n:upyeru
bre

83pbr BqaTbre

MaTgpHaJrbl

KAK

KOMNOHEHTbI

pa3n uqHbtx
cocTaBoB,

t8

MtzrpoaHaln: vI

repMr4qecKaq croiircoc lr, BB
u BC, KoHTaKrvpyrcIqr.{x c

META,IIJ]IIqECKIIMI4

rroBepxHocT.f,MH B

ycJroBr.r[x, r4MI,rTI4pyio[II4x

cKnaAcKoe xpaHeHhe.

Aua,ru: HccneAyeMbrx

tr6pa:uoe nocre a,r zreluuoil
BblAep)r{Kh B HHTepBane

reMneparyp or*40o C Ao -

l8o C c noMoulbro
yHfiBepcanbHofo
f|onsp143auHoHHofo HayqHo-

ilccIeAoBaTeJI bcKofo
M14KpocKora Olimpus 53,

,ruQOepeHrrr4anbHofo
cKaH14pyrorllero

ftK-t5
ncK-1.3
nct(-3.5



Kanopr.rMerpa DSC 823" ,

onpeneneHr4e
TepMocTa6r4JrbHocTlr B

v3oTepMr4rrecKoM pelr(r.rMe

Ha a3Mep[TenbHo-
BbII{IICJ'IV TEJIbHOM

l(oMrr-[er(ce < By,rxau >>.

2 Teura2
KounlerccHar
yTL4nn3aLvfl

o6urq surx
Bl,rAoB

6oenpnnacos

l8
Paspa6orxa LI

M aTep r4 an b H o -TexH14 q e c Ko e

o6ocnonasue
TEXHOJIOfI4IICCKOfO

npoqecca yrLrnr43aLvlu

uzgetufi.

IzlryveHne MaKera h
qeprer(a uzgewtk:
cpyracHux, ocr(oJroqHo-
tf yrac H rrx. 6poH e6ofi urx,
i(yMynrrr14BHbrx,

MI4HOMCTHbIX 14

peaKT14BHbrX,

IIpOTT.TBOTaHKOBbTX MI"jH 14

Ap., eu6op cnoco6a u
MeTOAa yTI"JnH3arJr4Ij,

cocraB J'IeHr4 e 6,ro rc-cxelr u
frpoqecca.

IcK-3.5
ncK-5.4

8. C a.M o c m o.fl men b H afl p a6o ma
Ielrsr, esrHocuMble Ha caMocroflTeJrbHyto
oa6orv

tlacur <Doprra CPC rDopN.r HpyeMbre

KOMneTeHUil14

VcraHoe,'leHHe ypoBHq pa3BUTllt
TexHHKH H TexHoloruu e o6nactu
yrvtrv3a:lt:'z 6oenpnnacoe (no
N4arepHanaM nareHroe PO)

I2 tr4zyrcuue pexon enAyev o fi
nlrTep€fypbr, rroAroroBKa
np%eHTaqav

ncK-3.5
nK- 15

ncK-5.4

vcTaHoBIeHHe ypoBHfl pa3BATVfl
TexHhKl4 H TexHoJtofuH e o6,tacrll
yTt4lv3auut4 fropoxoBbrx t1

nn porexHarrecKHX nzpetnit, a raruKe
TBepAoronn14BHbrx 3apqAoB (no
MarepuaJraM nareHroe P@)

16 I4zyrct me pexoveu4yevor7
ru.{Tepar)'pbr, rroAf oToBKa K

ita6oparopnrna pa6orav,
noAfoToBKa npe3eHTauuu.

tIK- l5
ftcK-3.5
ftcK-5.4

3 apy6ex<nue MeroAbr yrkrntrcagLl
6oenpunacon

6 tr4zyterme r eKur4 o HHo f o

Marepua:ra u percoueH4yenaoft

,nr{Tepa0/pbr.

[K-15
ncK-3.5

AHa,rus 83pbl Bqarbrx xoN,r nosauu il
Ha ocHoBe yr:nnt3vpyevrsrx BB A,rn
ropuo4o6uraaroutefi
npoM bt lxneH HocTt4, A,rtt
rHreucnQnrcaqnri Ao6sr.r n ueSru,
LtTaMnoB Kr.1 B3pbt BOt\4, CPeACre

L1HVLTL4I4DOBAHT4fl,

l6 I4:yteuu e pexolreuEyeuoi
nuTepaTypbr, rroAf oToBKa

Ilpe3eHTarlua, IIoAfoToBKa K

leL6opai'ropurnr pa6orana.

ftK-r 5

ftcK- L3

Cnoco6 paccHapfl)KeHt,lt

AeTOHaTOpH brX tr.lauer( sspsl aare,refr
o lrl :y reu z e pexonaeugyevofi

I urepaT) pbr; BbmoJHeHr4e

zananufr..

lrK-15
I]cK-3.5

LpaBHilTenbHar oueHKa

TexHoJrorH 9ecKoil 6esonacHocrn
npoH3BoAcrsa. nepepa6orKr.t H

yrr,ru:aqvt u BM.

6 Vlzyrcuve perolr eu4yeu o fi
nfiTepaT) pbr, rroAfoToBKa K

-rra6opznopurnu pa6orav.

ftK-t5
ftcK-3.5



3SQer<rra sHocrb npil MeHeHHt

KOHBepCT4OHHbIX B3pblBqaTbIX

Marepr4aJroB npz go6srue

cTpouTen bHbrx ropHbrx nopoA

6 l4:y,reHue pexolreu4yenao fi
nrrrepaT)?br

ftK-15
ftcK-5.4

Hosrre Boroycrofi r{r4Bbre

B3pbrBqaTbre BeruecTBa Ha ocHoBe
3Hepf eTr4 qecKr4x MaTepuanoB

v ruIrvr3lroyeMbrx 6oenozuacoe.

/1T Vlzyreuu e perov eH.4yeu o fi
nHrepaTypbr

|IK-t 5

ncK-1.3

9. trIc n on I o 6 aH ue p e rtm uH z o 6 o rt c uc m e,vt bt o qe H K u 3 H aH u ir.

llplt oqeHKe pe3yJrbraroB AetrTenbHocrr4 cryAeHToB B paMKax Ar4cr.Ir4[nr4Hbr

<Vrnrusaultr sHeproHacbruleHHbrx Marep fiano B u r43A envir>> Lrcnonb3yerct
pefiTr4HroBaf, orrcreMa. flpnveueune pefrrrznronoft cr{creMbr ocyrqecrBrfl,ercfl,
corJracHo ((lloroxeHz.f, o 6arnbuo-perirnHroBofi cucreMbr orleHKr4 3HaHuit

cryAeHroB) (Vreepx4euo perxeHr4eM yMK V.reHoro coBera OfBOy BIIO
(KHl{Ty)), rlporoKon J\b72 or 24 orcs5px 2011 r.), crerlr4anbHo pa3pa6oraHsofi

Anf, AaHHOff Ar.rorlr4rrJrHHbr, C yqeToM 3Har{HMOOTVT 14 TpyAOeMKOCTT4 BbrnOnHfleMOfi

yue6nofi pa6orbr.
PefiruHroeas o[eHKa Sopuzpyercn Ha ocHoBaHr4r4 rer(yqero v

[poMe)Kyror{Hofo KoHTponr. MaxczvaJrbr]oe a MuHprMaJrbHoe r(oJrzqecrso 6arros
rro pa3nr{rrHbrM BrzAaM yve6uoft pa6orbr orrr4carro e llo,Toxet:z;a o peftrznronofr
cI4CTeMe.

I4roro MaKcI4MaJrbHas. cyMMa 6arros 3a rer(yqyro pa6ory B ceMecrpe Moxer
cocraBJr-rrrr100 6auos, Mr4HrzMaJuro - 60.

Mnuurr,rarbHoe 3HaqeHue, neo6xo4r4Moe An.[ nonyqetnfl,3aqera - He MeHee

60 6atna (npr,r BbrrroJrHeHr4r4 Bcex KoHTpoJl,ur,rx rouex).

OueHo.rHsre cpeAcrBa Kor-eo Min,6a,uoe Max, 6arroe

Ia6oparopHar pa6ora 2 28 40

Tecroeuril KoHrponb ll 22

flpe:eHraqnu (pe$epar) t2 20

JIercunu t8 9 IB

l4roro: 60 100



10, vqeduo-MemoduqecKoe u uueopnacwoHHoe ofuecneqenue
d uc q u nn uru ot < vm u,,t ug q 4 ufl g H ep ? o H qc b, u4e H H brx M amep u(I"r,l o 6 u us d en u it >
10.1 OcnoBHaq JrHTeparypa
flpn asyv eHVu ALrcrJurrnunrr <yrz nu3arJ'fl, gHeproHacbrrrleHHbrx
wzgetuit>> B KaqecrBe ocHoBHbrx r4crorrHt4KoB Unsopuaqzz,
r4crroJrb3oBarb cneAyroqyn nr4repaTypy :

MaTepr4anoB rz

peKoMeHAyerct

I 0.2 {onorr Hr{TeJr bHaq Jr}rreparypa
B KarlecrBe AononHI4TeJIbHbIX t4cror{HI4KoB
r4cnoJrb3oBaTb cneAyroqyrc nr4TepaTypy :

14HQOpMarl14lr, peKoMeHAyeTCt

Xypuan <<@rasr,rKa ropeHzf, , "rpir"u[<fopuufi xypHan). pexuv,qocryna:
<fopeHue rz B3pbrB)>, <<BsprreHoe AeJro)),
http ://el i brarlz. ru, cno6ogurrfi .

10.3 S.nercTpoHHbre ucroqHrucu uHeopMarlun

llp" vrcyueHrLr AUcL\w nuHrr < VrHl u3aunfl^\v't 'LJJ -rvrnr'r A/lv\l4trtnHbl (( v'lhnu3awlt SHepfoHacbIIrIeHHbIX MaTepl4anoB V
uz4enuft> B KatlecrBe 3neKTpoHHbIX I4croqHr,rKon rznSop MarJLrvr,peKoMeHAyerc.rr
r4cnonb3oBaTb cJreAyroqze r4cTorrHr4Kr4 :

Ocuosurre ficrorrrttl*r r"6opruqr" Kor-no ercs.L flporr,rrruueuna.a KoHBepca.s vr yrvrraarJu,
6oenpzuacoe: yve6.noco6ne /H.C.XafipyrrrvHa,
B.-fl.Easoroe.,B.H.AleKcaH.qpoB; Kasau. roc.
TCXHOJI. YH-T ,- Ka3aHr, 2007.-107c.

A o n ol u ure,r r u br e rr crorl H rn rc 

" " u O o p rrn a u rn, Kor-eo erc.l..Buuuuxon B.fl., lnr**E- gA,
3aelsroe 8.C., Maqeesuq B.B. Karalor
rexHoJrofr.rqecKofo o6opy4onauzr yrtnLaa\ur4
Ooenpuuacoa u nepepa6orxu ocso6oNnaeMbrx
Naarepuaroe .- M. : @fyfl KHVII4M, 20 1 0._ I 55c.

/ 3K3.

7 r-t2. Ko,rranos E.B., CocHrzH ffi
B3pbrBr{arbre BeulecrB a.- 2_s xuzra(CocraBbr r4

csoficrea).-.{:epNuHcr HuNeropoAcxofi o61.,
f o IHVII4 <Kpzcrarr >,20 | 0 . - fi 4 c.
J . rroM rr JIe K cHas, yr Hnv3 a\Lr fl, o 6rrvsrtx Br{no B
6oenpunacos : 4-s MeN4ynapoAHa, HayqHo_
rexH. rcouQ. : c6opuzx IoKnaIoB : 2_3 uos6os
2000 r., r. Kpacnoapveficx / poc. unul. pun.r""r*
Lr aprrznnepmftcxux uayx AO ,'Hurpo_BtpbrB".

O f y fl " Kp ac u o ap v efi c rcufi HLI\4 v ex aHpr3 arrr4u,,

[u ap.] ; cocr. 14.8. Bacutresa ,- M. :

Boopyx<enue. flolzrura. Kounep cvrs,200l ._
291 c.

J 3K3.

T. r\uflrtrpL;l4r I rpeAnpvlflTlILt nopoxonofr
rrpoMbruneHHocrr.r : yue6. noco6ze / O.T.
LLIannHa, f.P. Crpexar'roBa, A.B. Kocrouxo ;
KasaH. foc. rexHoJr. yH-r ,- Kasanr ,2005 ._
191 c.

205 eKs.

1' Hayvna-a 3nexrpoHHat Ba6ruorexa (H3B) - Pexzv 4ocryna:http://elibraryz.ru



2. 3EC <IOpafir>> - PexIau Aocryrla:
3. }EC <Jlasr> - Pexuvt 4ocryua:http://e.lanbook'com/books/
4. 3BC <Knura@oHA) - Pexurrl 4ocryna:www'knigafund'ru
5. flareHr Has.lasaAaHHbIX EllATl'IC - pexuM 4ocryna:http://www'eapatis'com

Cor.naconano:
3as. CexropoM KoMrIJIeKToBaHI4q

uo-ridyuuuil
l,luoHHwu 4eHmp



ll,OqenoqHue cpedcmea dna meKyuqezo KoHmponn ycnesaeMocmu,
npoMercymouuo il ammecmaquu no umoz(M ocBoeHun d ucqunnuruot.

Oqenoquble cpeAcrBa Anr rrpoBeAeHr4f, TeKyrrlero KoHTponr ycneBaeMocrr4,
rlpoMexyro.IHofi arrecraur4pr o6yvarorqvxcfl v uroroeoft (rocylapcrseHHofi
nroroeofi) arrecragr pa^:pa6arbrBarorctr corJracHo rroJroxeHr4ro o (DonAax

oIIeHorIHbIX cpeAcrB, paccMarpr,rBarorcr KaK cocraBHar aracrb pa6ouefi
rlporpaMMu Ia o Q opMJrrrorc.fl orAenbHbrM AoKyMeHToM.

1 2. M amep uor,t b H o - mexH uv e c Ko e o 6 e c n e q e H ue d uc cq u nn uu ot

1. JlexquosHbre 3aHrrr.rr:

a) xo vrnn eKr sJr eKrp oHHbrx rrpe3 eHra uufil c tair4o e, S nlbMo B ;

6) ay4rropva., ocHaIrIeHHar npe3eHraqraonnofi rexszxofi (npoerrop,

3rpan, Hoyr6yq Lil{r€parurmHar Aocrca ).

2. Jla6oparopHbre 3aHrrvrr'.

a) ay4r4'topr4fl, ocHauleHHa.s MaKeraMrz Lr cxeMaMr,r wzletuit

p a3nI4rIHO f O Ha3 H arl eHLrfl;

6) xonrnneKcHat ra6oparopur <CrpyKTypHbre MeroAbr r4ccneAoBaHufl

SHepfoHaobrrrleHHbrx Marepr4aJroB), ocHarrIeHHar cneAyrorrlHM

o6opy4onaHr4 eM: aHanrnarop TGA/DSC <Mettler Toledo>,

ansQepenqltanrHrrfi cxaHrapyroqnfi Kanopr4Merp DSC 823' c

cHcreuofi oxnalxAeHn.s (Mettler Toledo>, @ypre cneKrpoSorouerp,

yHr4Bepcarruufi HayqHo-r4ccJreAoBarelrcrufi \onflpv3aqnouHrrfi

Mr4KpocKon Olimpus 53 c Br4AeoKaMepofi, TepMocroJrr,rKoM vr

KoMrlbtorepaMrr, rI3MepI,ITeJrbHo-Bbrrruclzrelruufi KoMIIJIeKc

<Bynxan>

e) rua6noHbr orr{eroB ro la6oparopHbrM pa6oraru.

llpovee

a) pa6ovee Mecro nperroAaBareJrr, ocHarrleHHoe KoMnbrorepoM c

AocrynoM n I4nrepner;



6) pa6ouue Mecra cryAeHToB, ocHarrleHHbre KoMrrbrorepaMz c

AocryrroM r I,InrepHer, rrpeAHa3HaqeHHbre Anq pa6oru n

sneKrpoHnofi o6pa3oBareJrbHofi cpe4e.

1 3, Odpa3onameJtbHue mexHo.,,to? uu

Zurep aru4BHbre Q opru rr flpo B eAeH ut ta6 oparop H brx za:nsruir,:

1. Mosroeofi urrypru

Alropnrn [poBeAeHufl]

- BbIAaTTC{ 3Korrepr.rMeHTaJrbHbre AaHHbre IIo r43yrreHr4ro Quszxo-

xr4Mr4qecKr4x xap aKTepzcTr4 K yTunu3vpyeMbrx cocTaBo B ;

- npeAJlafaeTc.[ BbIcKa3aTb cBor4 MbrcJrH rro noBoAy Bo3MoxHocTH

zcfroJrb3oBaH[fl yTnnkr3vpyeMbrx cocTaBoB B Apyfr{x oTpacux

npoMbrrxneHHocTr.r;

- Bce [po3ByrlaBlrlue BbrcK€I3bIBankrfl. 3aflI4cbrBarorc.f,, 3areM o6cyx4arorcr,

rIocJIe qero KoHKperHo KDKAbrfi cocrae rrpeAnaraercs. AnA onpeAenesnofi

o6tactu [pr4MeHeHr4r.

2. Paspa6orKa rrpoeKra (rraeroA rrpoeKroB) 
- oro cnoco6 AocrHlxeHnt

Ar,rAaKTr4rrecxoft qenlr qepe3 Aer€LnbHyro pa:pa6orxy npo6neuu

(rexuonorzro), Koropar AonxHa 3aBeprxlrrbcr BrroJrHe peaJrbHbrM,

ocq3aeMblM npaKTLIqecKuM pe3ynbTaToM, oQopvrneHHblM TeM r4Jrr4 I4HbrM

\ o6pa:onr.

Anropurlr npoBeleHr4f, :

- BbrAaeTc fl. uHILrBV.4yanbHo Tr4n pac cHapf xaeMof o r43Aenr4f, ;

- seo6xoAl,IMo r43y-t^vtrb MaKer vt3qeIrvfl, rrpr4Hllr{n gefi.ctyu4 TexHoJrorzro

QopnroeaHvrfl 3apflAa;

- o[I4patcb Ha 3HaHI,Iq, noJlytleHHbre Ha neKllutx rlo yTvrnn3aIJ[kr, a TaKXe [I3

Apyrl4x rlpeAMerHbrx o6nacrefi, ocyulecrBr4Tb nrr6op MeroAa w

o6opy4on aHr4fl An.rr paccH apfl:lneHufl, Lrc4Lenus;

- c o cTaBr.rrr 6 I o x - cxe My np o q e c c a y T4nu3ar\vvr v3 Ae nvrfl ;



- rrpeAJroxr,rrb o6Jracrr,r npr,rMeHeHr4r yrutr43trpyeMblx ocHoBHbIX (3HM) u

BcnoMorareJrbHbrx Marepr{aJroB (xopnyc, BTyJrKr{, [epexoAHr4Kr.r,

cra6unusaropbr z r.n. ) ;

- oQopnrurb r.r 3arqururb pa6ory B Br{Ae npoeKTa.

Bperrar zauxtuit, [poBoAr,rMbrx B I4HTepaKTuBHbIx Qoprraax, cocraBJlter 15

qacoB.


