
Mr.rnucrep crB o rrayKq r{ Bbrcruero o6p ar on artlafl
Oe4epanrnoe rocyAapcrBeHHoe 6rc4>rceruoe

Bbrcrtrelo o6pasonaHur
<B.rragnlrnpcrcufi rocyAaparnenurrfi yur.r

rrMeHrr A.rrerccaH4pa lpunopbeBrrqa u Hurco.nan lpuroprenu
(B"ul'y)

PAE OqA.fl frporpAMMA Ar4crlrrrrJr

Oegepaquu
yqpex(AeHr4e

a Cro.neroBbr$)

I{HCTIITVTA
i:'
i "j ;l'
.j:;, .l K.C

TEXH MA
(Hamraeuonauue Ancquuunrr)

nanpa{;reHHocrb (npoQu"rrr) nogroronrcu

r. Enagunrzp
2021 rot

(Harueuonauue rucruryra)

28.04.01 Ha IT II Il"lLI

(KoA r.t HaflpaBneHr4Jr nogroronru (

NIIECKUE TEXHOJIOTNII B HAHOII
(npoQrlr) noaroroaru))



1. IIEJII4 OCBOUHTTfl I'rrC\Hil.JIHHbr

{elruu ocBoeHr,rs Ar,rcqulnr,rHrr <<Texuonofur4 r(oMrro3r{ (rroHH
crpr,rr) no OITOII HarrpaBrreHur Marucrparypbr 28.04.01 <Hamorex
TexHr{Ka) flB[rflerc . (popnrraponaHr4e 3HaHraft u rounereuqrfi n o6nacrn
KOMrrO3lrrIr4OHHbrX MarepvaJroB B Ha,HoLIHrycrptr4rlu usvetuitLt3 l,rrr,rx.

r43yrreHr{e rexHr{qecKnx rpe6on anuit, npeArrBJrj[eMbrx coBpeMeH
loporrrKoBbrM tr KoMrro3r.rur4oHHbrM Ma,Tepr{aJraM B pil3Ir.rq:Hbx Stcc

KOMIIO3I4 III4OHHbX MATEPI,IAIO B TIIfl, OTB ETCT]]EHHbIX I,I3ACJINfi PrA.rU

o3HaKOMJIeHr{e C (pl.n4arrrennaJrBHbrMr{ 3aKorloMepHocrrMr4 Brrvtr]F{

3yJrbraraMr{ o c B o eHr.rfl O IIO |I (xorur;ereuq pr{Mr,r u rru4ur<urop aM rr

flaanupyevrre pesynsrarsl o6yvenur no Arrcqnurr.rHe, B coorBETcrBlllr c

aocTmKeHI4t XOMneTeHUI,M

3naer npauquurr dr
oKofo

QopMr4poBaHuu
KOMTTO3I{III4OHHbIX rlr

€IJIOB

Yueer o6ocnosauHo
paTB TeopeTr4'{ecKHe 14 isKC-

MaTep[ErrroB B uAy-
]iI M

nonorrafi
Lfl,

r4fl,

B pesynrrare ocBoeunx gaflr'oit Arrcr[t4rrnr4Hbr y cryAeHt]oB prpyroT0r rr

OCBO9HHf,

HiIJIb-

BO no

bIM MAIIIII I4eM r(

aTaur.roHHbD( OBLIflX;

ocTpoeHlrfl;
3aKOr{OMepH R,3a'I-

HCHI4E
I

IIoII

CUI4UJII4H]E
c nJraHr{pyeM

.rr KOMrIeTeHuI,r

(popuuponaHrre [peAcrasneHuft o rpo]tpeccr{BHr,rx cuoco6ax n 3BOACTBa nOpO111

uroAeft crnrzt KoMrIoHeHToB rropollrKolBblx 14. I(oMrro3I{IIlr,oHHbx AIIOB HA 14

TexHoJrorIlqecKHX, MexaHl4qecKvx r,r or(crlJryararlrroHHbx oBofr crB n.

2. MECTO AI,ICqIIIJII,IHITI B CTpyKTypE
,{ucqunnuna <TexnoJrorr{r4 KeMno3r,ruuorrubx Marepr{afloB B HaH

Bapr.rarr{BHoit q'aciln 6nor<a 1 I,I ser_f,ercx o6.f,3arerrr,Hofi npu ocBoeHu oIIor
HarIpaBJIeHuto 28.04.01 <HanorexHoJlorlll{ LI MlrKpocucreMHiur roxHr.rKa)).

nepnMeHTaJrbtlble Me'rolqbt 14

cpeAcrBa petreHufl ciDop-
Mynr4poBaHHblx3aAarr 

l

Bla4eer Ma'feMarH'{egKr,rM
aflnaparoM Arq onnclHH.q,
aHaJrvIsa, TeopreDlqecKorro H

SKCrrepHMeHT€tJIbHOrCr I VC-

cJreAoBaHHfl H MOAenHpOBa-

HVLfl npouecooB ct,IHTe3a,

Ar,rafHocraKz vt $y.urc[uo-

3naer SynllaueHr{urrHbre
npr{Hrrlt4rrbr ruracczQundqnu
METZUIJIIIqECKI,iX,

HEMETAIIUqECKHX 14

(Dopmupyevsre KoMrrereH-

ut{H
(KOA, COAepXaHr4e KOMne-

TeHUltu)

OIIK-I. Cuoco6eH
TIOHUMATS OCHOBIIbIE

npo6neuu s csoefi
npe4r,reruofi o6na-
cru, nu6uparb Me-
TOAbr H CpeACTBa rD(

pe[reHr4s

Oltrt-l.l 3n[er npuHr{prnbr
uocTpoeHu.s v QyHKqr.roHr.r-

ro-
B

Llpo
BaTb IIenH \4 SAAAqId Ha)aLIHbr;

I,IccJreAoBaHu! u o6r'acrvr vts
f oToBJreHI{.fl K9M[O3I4IIr{OFIHbII

Miil9Pr4aJrOB.

f'ecrosrre
cbI

IIK-I. Cnoco6eH
PICTIOJIb3OBATb HA

[paKTHKe 3}lA}lII[,
o6 ocHoBHbrx rvt-

IIK- 1.1. 3rlaer ocHoBErbre

TIIIIbI METAJIJII'IqECKI,IX,

HEMETAJIJIPIqEOK?TX 14 KOMIO-

HvrpoBaIJIds, MaTepuanqB H

KOMTTOHeHTOB HaH'OHHAy-

cTw4



IIax
METAJIJII4qECKI{X,

HEMETAJIJII4qECKI,IX

14

KOMIO3I{III{OH}IbrX

MaTepr4anoB

pa3nvqHoro Ha3Ha-
qeHvt'., o BJtvtAEtvIvI

Sasonoro H crpyK-
TypHoro cocTorHr{t
HA

csoficrsa Marepr,ra-

JIOB

3LIUIIOHHbIX

MaTepLraJroB pa3lr,rqHroro

H43HaqeHI4q

Im- 1 .2. Vrueer ucnoJlb3o-

BATE BJII{'HI{E

$a-eonoro v crpyKTypnroro

cocTosHuf, Ha

cnoficrna MarepuiuroB

III(- 1.3. BlraAeer cnoco6-
HOCTbIO I{CIIOJIb3OBATb

Ha [paKTr{Ke coBpeMeHHbre

IIpeAcraBneHr,ur

HayK o6 ooHoBHbrx runax
MeT{LIIJIHqeCKI4X,

HEMETAJIJIHIICCK}IX KI KOMIIO-

3HUI7IOHHbIX

MaTepnaJroB pa3[r4r{Horo
HA3HAqEHI''

IIK-4. Cnoco6en
I,IQIIOJIb3OBATb HA

npaKTprKe 3HaHVr O

TpaAr,rqproHHbrx v
HOBbIX TEXHOJIOTU-
qecKrrx npoqeccax,
paspa6arrmarr
peKoMeHAarluu ro
cocTaBy, TexHoJro-

Tptv npoI,r3BoAcTBa

u cnoco6au o6pa-
6orru KoHcrpyK-
IlrroHHbrx, HHcrpy-
MeHTaJIbHbIX, KOM-

IIO3LIIIHOHHbIX H

r,rHbrx MaTepvanoB
c IIeJIbrc IIOBbIIIJe-

IIVts. vrx KoHKypeH-

rocnoco6nocrz.

IIK-4.1. 3naer ocHoBHoe
TexHonoruqecKoe o6opyao-
BaHlIe, HZBHaHeHI,Ie, npLIHqr,I-
rrbr ero pa6oru v [paBuJra
TexHzqecKofi srcnrryraraqun;
TexHuqecKpre rpe6onanux,
npeAbsBrfleMbre K o6opy4o-

IICIIOJIb3O-

3HAHI4JI O

X U HOBbIX

KHX rrpollec-
cax, pzt3

Hyro vr

CKI4E Ha npoeK.THo-

KoHcrpyKropQrcue pa6oru,
pas6uparrcr b uopuarr{BHo-
TexHuqecKofi qorcyuenraquu
Itrt-4.s. Blaaeer cnoco6no-
crbrc parpa6pruear:r peKo-
MeHAarlrru IIq cocTaBy, Tex-
HOJIOIHII rrpOkr3BOACTBUt Vl

cnoco6alr o6pa6orxu KoH-

crpyKrlr,roHHbrx., HHcrpyMeH-
TarrbHbIX, KoMrro3HIII{O}ttFIbIX

14 r,rHbIX MaTepvaJIoB c rleJrbro
noBbrrrreHHr 4x KoHKypeHTo-

3HIII'OHHbIX

MaTepr,raJroB pa3Jrr4

Ha3HaqeHur v [p,ar
cKl,re HarrpaBlreHvrfl, )w)

Jrvt3tIr\HV,

Yueer ima.nH3u[

rrpoTleccbr rr [p]rH
perrreHpr{ Ha ocHoBo

opHofi un$oprr,raquu
3I,IKO-XLIMI{qe|0KPIX :te

MepHocTrx BJrvrflHvnt

BO|O COCTaB{I rr CTpJ

HOrO COCTOTT{H' nop,
Bbrx u Kolurro3Hqt{(

MaTepr4aJroB Ha crlc
usneruir.
Braneer HaBbrKaMrd 11

npHMeHeHHIO, OCHOBTII

TIITIOB METAJIJILIqECK}I)

HEMETAJIJIHqCICK}IX I,I K

IIO3}IIIIIOHHbI;K

MaTepvanoB pa3lrur

Ha3HaqeHurr B rrpar
cxoii,ue-srerbHocrrr.
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pa3o-
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X

M-

HOrO

'IIqe-

3uaer oco6r)Hnocru
crpyKrlr,ru u rt6lacrr .

T*IqecKofo ptcnoJrb3iol

TexHoJroruqeoKoto ot

AOBaHVTfl Anf, noJlyr
floporrrKoBblx v KoM]

IIHOHHbTX MaTepr4anoB.

Ynreer o6ocrtosrrsa:rr
KpeTHbre Han'paBneHla.f,

nv3aIlvt''t TexHoJIofI.{q(
IlpoqeccoB rroJryqeHH,
porxKoBbx vt KoMrroi

ollHr,rx MaTepI4aJroB B

MbIXIJIEHHOCT.{,I.

Bra.qeet MeroAHqec
IpHHIILIIaMI{ Pa3p,aC
peKOMeHAarIufi no coc
TexHloJIorHkt rlpoI43Bo,
ra cnoco6au r6pa6orrrr
porxKoBbx ut KoMfro:
ofrHr,rX MaTepl[{anoB.

KOH-
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iVMI4

OTKH
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;cTBa
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4. OEbEM H CT.PyKT'yPA AI,ICIEIIJI
Tpy4oenarocrb Ar4crlurrnuHbr cocraBlser 6 3arrerHbrx egiuttul1, 216,
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I PasAer f . ilpoqeccbr rroporrrKo-
nofi ueral.nyprrr.
Tervra 1. Cnoficrsa [opornKoB rr
MeTOAr,r I|X O[peAeJreHrrq.
Bne4eune. I{enr z sa1aqkrKypcal
XnMu.{ecrufi cocras. (Dopua u
pa3Mep qacrr,rq, fparrynorr,rerpu-
qecrufi cocraB noporxKa. VAelr.
Haf, [oBepxHocrb. Ilrtoruocrr.
MrErcpornepAocrb. Texuolornqe,
cKIae csoficrsa: HacblnHafl rrJlor-
HOCTb, TeKyrlecTb rropolxKa, [pec-
cyeMocrb r..r dopvryeuocrr.

2 t-2 2 4 t4

2 Par4er 1. ffpoqeccbr rroporrrKo-
sofi ilrerarlyprrr.
T eva 2. Meroanr rrolyqeHrlfl
IoporrrKoB.
I4guensqenrle rBepAbrx MeraJrJror

Teopu-a u npaKTHKa pa3MoJra B
IIIapOBbrx, BI4XpeBbIX, MOJIOTKO-

B6IX, nJraHe'rapHblx MeJrbHI4rIaX,

IrIeKoBbx 14 B€lJrKoBbrx Apo6unKa)
I4sl,rem.reuv e yJrbrpa3ByKoM.
PacnrrleHpre pacflJraBa. fpanynr-
qur. florryveHne MeraJrJrr{qecKr.rx
[oporxKoB MeTOAOM BOCCTaHOB-

reHvlg. xrrMI,IqecKI{x coeAunesuft .

Ouguxo-xpruuqecKl{e ocHoBbr
BoccraHoBJrenur " florry.reHze no-
porxKoB eneKTponrsoM pacrBopo.
u pacruraBoB. floayuenue MeraJr-
II,IqeCKr.rx noporxKoB rIeMeHTarIH-
efi, antouaBHbrM ocaxAeHr{eM H
MeroAoM Me)r(Kpr4 crirJrlztrofi
Koppo3r{Lr. Tepnruuecx an Ar4cco -
rryarJprs. rap6ouunon. Mero4 ron-
AeHCaUVH MeTaIIJIOB,

2 3-4 2 4 4 t4

3. PasAer 1. Ilpoqeccbr rroporrrno-
nofi uerannyprrrr.t.
Teua 3. Ilpoqeccrr rolyqeHfifl

2 5-6 2 4 Aa l4 Peft'runr
KOHTpOJ Nsl
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u3AeJrrrft H3 [opo[rKoB.
flpoqeccu, npoucxoAqrqne npu
[peccoBaHr4r{. 3asucurvrocrr
nJrorHocrlr 6purceta or AaBJreHVt
npeccoBaHr4a. flogroronKa rro-
poIxKoB rc Qoprr,ronauvro. Klaccu-
$uxaqar MeroAoB Sopuonauu.r.
I4gocraru.{ecHoe SopnroBaHHe.
Henpepunnoe $opuonaHze. Tex-
HOJTOTVf, MyHAUTyqHOTO IpOCCO-

BaHrlr. Bu6paqnouuoe $opuona-
nne. BrrcorcocKopocrHbre MeroAbr
tlopuonanua. Xra4no$asHoe cre-
KaHue. fopr.ree r,r3ocrarr,IqecKoe
npeccoBaHr,re. Cauopacnpocrpa-
nxrorquftcx BbrcoKoreMrreparyp-
Hrrft cvHreg.

4. PasAer 2. Ournrco-xuM[rrecK[e
OCHOBbI TEXHOJIONUI{ KOMIIO3I{-
IIrroHHbrx MaTeprraJroB.
Tervra 4. O6uas x&panTep[crrrr
KA KOMIIO3I{III|OHHbIX M&T€pIIOr
JIOB.

OcnosuHe rroH.f,THq n olpeAene-
nus. KnaccnQzrcaqur KoMno3r,r-
rlrroHHbrx Marepr,ranoB.,{rEcnepc.
HO-y[poqHeHHbIe, BOJrOKHr4CTbre,

cJror{crbre KoMrro3r4T;r. Tpe6ona-
HI{r, [peAsf,BJlteMbre K KOMTIO-

HeHTaM KOMtIO3I{qr4OHHbrx MaTe-
prranoB.

2 7-8 2 4 t4

5. PasAer 2. (D[s[Ko-xrMHqecK[(
OCHOBbI TEXHOJIOTIII KOMTIO3I,I-

IIrroHHbrx MaTeprraJroB.
Teua 5. Bsan*ro4eficrBue Me-
TaJIJrrrqecKHx pacrrJraBoB c ap-
MrrpyrcuuMrr HarroJrHrrTersM[.
flpo6nenra coBMecruMocrr4 Me-
TaJrJruqecKofi ruarpuqtr u apMu-
pyouero HarroJrHHTeJrx, flonepx"
Hocrn pa3AeJra. (Dusuro-
xI,IMHqeCKHe llpoqeccbr Ha Mex-
$a:nrrx rpaHnrlax. CnraqasaHr,re
pacTeKaHr,re xr4AKpIx MeTrurJroB rr(

noBepxHocTr.r TBepAbrx MaTepHa-
ron. ConpeueHHbre noAxoAbr K

orIeHKe npoqeccoB nsauuogefi -
cTBnfl MeXAy KOMTTOHeHTaMT{

KoMrro3I{rIkroHHbIX cnnasos. flo-
AaBJreHHe o6pa:oranur HexeJra-
rerumx dag.

z 9-
10

2 4 4 l4

6. PasAer 2. (D[s[Ko-xrrMrrqecxrr(
OCHOBbI TEXHOJIOTHI KOMNO3II-

ulroHHbIX MaTepr.raJroB.
Teua 6. @oprvruponaHne Qr.rsu-
KO-MEXAHIIqECKI,IX II 3KCTTJIVA.

2 1l-
t2

2 4 4 t4 Pefir'rEHr

KOHTpOJ , J\b2

I

I
I
j

I

i
i
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TaqrroHHbrx cBofi cTB KoMrro3rr-
rlrroHHbrx MaTepHaJroB.
Brprsnne noBepxHocru pa3Aena

Ha MexaHuqecKr,Ie cgofic'rna xola-
rro3urlr,IoHHbrx Marepzilros. Teo-
puu npoqHo cTr4 H p BpyrrreHr{e
KOMnO3r.rTOB. PaCqer QnSUnO-
MexaHl{qecKr{x xapaKTeprrcTlrK
KOMnO3r,rrIr4OHHbrX MaTepr4{UrOB IIO

csofictsaM r,rcxoaHbrx KoMrroHeH!
TOB.

7. Pas.[eJr 3. TexnoloruqecKrre
lpoqeccbr noflyrreHuq KoMrro-
3rrrIrroHHbrx MaTeprraJroB.
Teua 7. {ncnepcuo-
yrrpoq HeHHbre KoMrr()3r{rIrroH-
H bre M arep rraJrbr. Klaccurf ura-
III{' AnonepcHo-ynpoqHeHHbrx
KoMrro3r{ToB. OcHosHHe rrpuHrlr,r-
nrr nrr6opa apMr,rpyoqux qacrurl.
flonyueuue KoMrro3r,rroB MeroAa"
Mrl rroporxKoeofi rvrerannyprrrr{.
Xugxo$asHbre MeroAbr gK3oreH-

HOrO lr SHAOTeHHOTO apMHpOBa-
Hus. Mero.u MexaHur{ecKoro 3a-
Merrrr{BaHnr qacTr{rl B pacruraB.
MeroA peaKrluoHHoro cr4HTe3a.

Csoficrsa r4 npr.rMeHeHne Avc-
nepcHo-ylpoqHeHHbrx KoMrro3H-
rIHoHHbrx Marepr,raJroB. Hauo-
crpyKTypkrpoBaHHbrx KoMno3r.rrlr4-

oHHbIe MaTepI.IilJIBL

2 13-
I4

2 4 4 I4

8. PasAer 3. TexnororrrqecKrre
npoqeccbr IIoryqeHIIq KoMrro-
3rr rlrro HHbrx MaTeprraJroB.
Tervra 8. Bolorcnncrbre KoMrro-
3rrrIrroHHbre uarepuanrr. He-
npepbrBr{bre H AHcKpeTHsre BO-

JIOKHa lI HT,ITeBI{AHbre MOHOKpT,I-

cTaJrJrbr, npr4MeHreMbre Anr apMr,r

poBaHrdl BoJTOKHI{CTbX KOMrrO3r,r-

roe. TexHororuqecKlre cxeMbr
lonyqeHr.rr KoMrro3r{ToB 14 rlpr4-
MeHreMoe o6opy4onanue. Cauo-
np oll3 B onBH as v flpLrrry AHTeJrbHal
nponHTKa KapKacoB H3 BOJTOKOH.

MeroA He[pepbrBHofo rr,rrbs.
Merog ruracrzqecKoft ae$opnra-
uuu.,IludtbvgrroHHar cBaDKa.

2 l5-
I6

2 4 4 l4

9. PasAer 3. Texuo.lrorrrrrecKrre
npoqeccbl IIoJIyrleHuq KoMrro-
3rrrIrroHHbrx MaTeprraJroB.

Te*ra 9. Cnoucrrre KoMrro3rr-
rlrroHHbre MaTepr{aJIbI.
llpeuuyqecrBa cJror{crbrx Ma-
TepHaJroB z rax csoftcrsa. AHz-

2 17-

l8
2 4 4 l4 Pefirusr

KoHrpoJ , Nc3



puqecKuft cocraB rlopornKa. YAemHas rroBepxHocr:r. llnornocrs. MnrporBepAocrb. T'exn
cxue cnoftcrBa: HacbmHzul rlJlorHoctb, TeK) recrb nopomlKa, rrpecoyeMocrb ra $opiuyerrrocrs.

Tepra J\b2. MeroAbr noryqeHus roporrrKoB.
Zgnaenr.reHl{e rBepAbx MeraJrJroB. Teopr.rr u [paKTr4Ka pasMoJra B rrrapoBbD(, Br4

JlorKoBbrx, lnal{erapHbx MeJrbHlzuax, qeKoBb]x I,I BaJIKoBbrx Apo6LIrKiIX,l IrlgueJrr.reHl,Ie yn
rona. PacutureHl,Ie paclnana. fpanyrflrJns.. floryrerrue MeralrrzrrecKr{x [oporrrKoB Mero4oM BOCCTa-

Cogepxanrre JreKrlrroHHbrx gauqruft rro ilncq[[JrrrHe

P asAer J\b 1. IIp oqeccbr rrop orur<on ofi MeraJrJryprru.
Terra Nbl. CnoficrBa noporrrKoB rr MeroAbr lrx o[peAeJrerrrrfl.
Bne4eHLre. I{em u 3aAarilr Kypca. XzMra.recxnft cocran. Oopua 14lpa3Mep uaolt'rq. fpan

HoBJIeHI,Ig xI,IMI4qecKI4x coeAzueHufi. QnsuKo-xhrvruqeoKue ocHoBbr Ero0oraHouenvg" lI
noporllKoB gneKTpoJII{3oM pacrBopoB r,r pac[naBoB. .[Ionyueune MerarrJrurrecKlrx loporrrKoB

lpeccoBaHIar. Ilo4roroBKa nopouKoB K $opuonanuro, K"naccpr(flrraqr.lr MeroAoB Soprraonan
crarl,IqecKoe (foprraonanue. HenpepblBHoe (foprvroeaune. Texuonorr{r rvryHlrnrf{Hofo trpecl
Bu6paquounoe (fopruoBaHue. BrrcorocropocrHbre MeroAbr (foprraonanru; Xu4xodlasuoer

flpo6nenra coBMecrl{Mocrv MeraJrJrlruecroft uarp apMr,rpyroqero HanoJrHr,rreJr.fl.
HocrI,I pa3AeJIa. @ugraxo-xraMuqecKue [poqeccbl Ha Me brx fpaHrr.rlax. C^aa.{uBalpre u

no3r.rqrroHHbrx MaTeprraJroB.
Bnr,Isnue lroBepxHocrl4 pa3AeJ,Ia Ha MexanuqecKr4e csoftcrsa. KoMno3HrIEoHHr;rx Marepr4

Teopun [porlHocrl4 LI pa3pyueHl{e KoMrro3rrroB,. Pac.rer rpzszro-nrexaHrrqecKr.rx x
no3vIIrIoHHbx Marepl{iuroB rro cnofi ptnaru r4cxo,AH6rx KoN.dnoHeHToB.

Parger l\b3. Texnororn.recrhe [poqeccbr rroJryqeHr.rs KoMrro3rrrlrroHHr,rx
Terra }lb7. llrcnepcHo-ynpoyHeHHbre KoMrro3rrrl ouubre Marepr.raJrr,r.
Knacczsura\vs. AkrcnepcHo-)EporfireuHb,rx KoMrro:iprron. OcHosHbre [pr.rHrl].rrrbr B

JIOMET-
qe-

yr{eHr4e)

EHTA-

Aprcco-

IrIgo-
BAIII,.Ifl,"

KaHlIe,,

oBepx-
Ka-

OIIEHKE

o6pa-

queft, aBToKJIaBHbIM ociDKAeHueM v MeroAoM MexKpr4craJrnr,rrurlfi rop,posr,rn. T
quallur xap6onunon. Mero4 KoHAeHcaquH MeraJrJroB.

Tepra J\b3. Ilpoqeccbr [oJryqeHrrfl usAe.rufi r,r3 rroporrrKoB.
flpoqeccnr, rpoucxoAtluue npz rpeccoBaHuv.3asucuMoclb rrJrolrHocrr.r 6paxera or sreHr,i-s

fopxuee I{3ocrarl,IqecKoe [peccoB?H[e. Cav:opacupocrpaHrroqufics nrrcoKoreMfleparypH CVIH-

P asAer J\b2. OusHKo-xr{Mr.rqecKrre o cHo Bbr lexHoJrornura3AeJr J\sz. rur.r3r{Ko-xl{Mr,rqpcKlre ocHoBbI T'exHoJrornu lioMrrosr.rurroHHbrx
Tepra J\{b4. O 6rqafl xap aKTep,ficrurca KoMrrosrrunroHHbrx ilrarepr4r aJr oB.
OcuosHrre [oHtrpls z onpe,{ereuus. K.naccn(puxaqzr KoMno3H]rIr4oHHbD( Marepr.rafi(

rlepcHo-yflpollHeHHble, BoJToKHI{crrle, croucrbre KoMrro3rzrrr. Tpre6oBa]rvrfl., npeAbrrBJrfieMbr(
rroHeHTaM KoMrr03r,rq[oHHbrx MaTepl{anoB.

Teua J\b5. Bsa[Nrogeficrnue MerarJrqecKrrx pacrrJraBoB c aplfl{pyrcrlrrMrr HarxoJr

[nc''
rc xorrl-

MII.

3orporr[{ cnoftcrn B cJroucrbrx
KoMtro3r{Tax. Iolyrenue u
npI..IMeHeHLIe CJTOITCTbIX KOMTTO-

3rIToB. MetannouoJrr.rMepHbre
KoMrIo3rIIIrIu. AmonrocreKno-
IIJIACTI4KI,I.

Bcero sa nropofi ceMecrp

HLIe xI4.qKI,Ix MeTaJIJIoB rro rr BepxrJocrrr rBepAbrx Marepr4anon. ConpeueHHbre ]roAxo"qr,r I

lpoqeccoB nsarauogeficrBvll Mexly KoMrroHeHTaMr,r KoMrro3r.rquoHHbx cnJraBoB. flloAauen
3oBaHr4s He)KeJrareJrrurx $as.rs He)KeraTenbHbx Qa3.

Tenaa J\b6. Oop*rupoBaHr.re Qra:urco-nrexaHr{qecrc x rr sncrrJryararlnoHnrbrx

pyroqux qacrI4II. Ilonyrenne KoMIro3HToB MeroAaMlr [oporxKonoft uereurryprprtr.



3lIIIrIoHHbx MarepvuuoB. HaHocrpyKTypr{poBarrHbre KoMrro3r4ur.roHHbre r[ajrepualrbr.
Tepra J\b8. BonorHucrbre KoMrro3rrunorrHbre MareprraJrbt.

MI,IpoBaIII,Iff BoJIoKH[crbx KoMrro3]rroe. TexHo,norltqecKne cxeM
HseMoe o6opylonauue. Carr,roupoll3BoJlbHat H rrpr{HyAr{TeJrbHaJr nponnatra KapKErcoB r43

MeroA He[pepblBHoro JII{T6I. Mero,q rrJracrzrrecKoft ge(fopua\vu:.. [uQrfjszoHHafi rlBapKur.

Tevra J\b 9. C.no ncrbr e Ko Mrro3rrrlrroHHrrr € M a'repr{aJrbr.

1. IrlsyreHrae o cuoBHbrx csofi crn MerarrrFrecKprx loporlKo]l
2.LIccneroBanvIe nsarairro4efic'rBvts. [oporrrKoBbrx peareHron n yclolraqx CBC-u

Arrfl ap-
rrpr4Me-

KOI{.

HbI
bI

lIpeAy..

I.ntl

I4Ue?

34

5. OIIEHOqHbIE CPEACTB A TJIfl T'IIKYIIIIEI-O KOI]ITPOJUI YCIIEEAEM t

5. flonyreHl{e rpaAlieHTHbrx KoMrlo3r4rlr{oHHbrx Marepr{zlnon uero,4Qu qenrpo6exnoro
6. I4zyrcuwe nnrefi usrx cs o fi cre KoMn o3r.rqu oHHbD( M arepr,r ano B

5.1. Tercyquft rcontpoJrb ycrleBaeMoclu rpoBollr{rcx n (foprue feftrrznr-roHrpom.
)eHo rIpoBeAeHI{e rpex pefiuilHf-KoHTpo;refi. Hraxe [pr.rB€)Aeuhr x<iurponru.bre r]onpl
rAeHr4r TeKyrrlef o KoHTpo Jrr yorreBaeMocTrr.

Daii-tt---t nrr-^^ '.' l\l^ |

rIP OMElKvrOqHOfr lrrn crAIIrM rro tlrrorAM o cB o IJwrfl ArrctqullJl
I,I YqEEHO.ME TOII4TIECKOE OEE CIIEII]OHI,]IE CAMO CT O.fl TEJIbI{Ofr PAI

cTyAEtrToB

cMorpeHo rIpoBeAeHI{e rpex pefirrznr-roHrpo"nefi. Hraxe [pr.rB€)Aeuhr x<iurponru.bre r]on
IIpOBeAeHr4r TeKyrrlef o KoHTpo Jrr yorreBaeMocTrr.

Pefi rnnr-rcoHrpo.rrs Nb 1

1. Karosrr MeroAbr oupe4eneri vfl rpaly no Merpr.i qe cKof o co craB a nop ourxon ?
2. r{ro raKoe HacbrrrHrur lnorqiocrn r4 nJrorHoc,m yrpxcxu?
3. 9ro ranoe reKfrecrb uopoirma?
4. Karonu ocHoBHhre MeroAbr orrpeAeJre Hux (popuyeMocrr,r nopon:r<a?
5. Kannrr,r o6pasonr reKyqecrB saBncvrr o'r xapaxrepr4crrzK nopouma?
6. Bgaylrvrocn.asr $opurr uacrliq c rexHoJrorneftux ro[yrrerrnr.
7. Karrae (farropu onpe4enxpr a(f(perrzBHoorb rroMoJra Marepr,ruuon n ruaponofi
8. Cyrqnocrb MeroAa qeurpo QexHoro pacrrrrfieFrr,r-fl pacrrJraBoB.
9. OurosHrre MeroAbr uolyrefiux rropolr]KoB xeJre3a.

8. Cyrqnocrb MeroAa rIeHT

9. OcnosHrre Mero.ubr rroJl

10. Kap6ouulturrft MeroA rofyqeHr,rs roporr(oB.
1 1. Cno co6br no JrfreHus rranohorcoMnoHer{THbrx noporxKoB crrJraBC}B.

12. OcnonHbre cxeMbr rrpeccoBaHprr [oporrrKoBbrx 3aforoBoK.
13. Xuaro$asnoe crreKaHlre roporrrKoB.
I 4. Carr,ropacrpocrpaHsrcrquft gr BbrcoKoreMneparypHbrft cu nreg.
15. Ocnonnble BuAbI 6para [prI rrpeccoBaHvrur4 crre:rraHvrv nopourioBrx rasge;ruft.

Pefirunr-rconrponr J\b2
1. O6rque [prrHrlr.rrrbr rlaccr(fourarlprr{ KoMrro3r,rquoHHbrx Mierep}raJroB.
2. Kar<pre rpe6onauus flpeAb.{qfl.rrrorcr K KoMrroHeHTaM K Mno3r.rqrroHHbrx Matepr4rrJroB
3. rlro rIoHI,IMaercs rroA repub4znaun.recxofi coBMecrr4Mocrbro KoMrroHeHToB KoMrrc

Hbrx MaTeppralon?
4. MexauvqecKat coBMecrl4Mocrb KoMrroHeHToB KoMno3r,rqraoHHbrx Marepr,ra[roB.

3. Ilony.renrle KoMrIo3I{III{oHHbx Marep[anoB MeroAoM MexaHnrre)cKoro 3aMeIIrvrBalrufl,
4. flouyverue KoM[o3rIIII{oHHbx MareprzanoB MeroAoM Nr44ro (f aulro pearcruaoHuoro

III,IOH-



M}I.

Tepr.ritiroB?

5. cNra'rzsaHr.re apMr.rpyroulrlx KoMnoHerFrroB MarpurrHbrM pacrrJraBioM.
6. (Dttsuxo-xuMllqecKl,Ie [pIrHIIVnrr nrr6opa KoMnoHeHToB r(oMnoSr{llr{oHubrx Marepu
7. TepIr,ro4zuaMlltlecKafi oIreHKa nsanNaoAeftcrBrrr KoMloHeHToB KoM[o3r{ur.roHgbrx

8. Kuuerura uexSarnoro B3allMoAeftctnus B KoMrro3r4rlr,rorrHbrx MaTepr,raJrax.
9. Mero4rr ynyqruenldfl cMaqr4BaeMocrr.n apMupyroqrrx Kor\drroHerrroB Marpr.rrrHbrMrr

1 0. Mexaru{3Mbr yrrpouHeHflr pa3nplqHblx KJraocoB KoMrro3rrquoHr]:blx MarepuarroB,
1L. Pac'Ier yrlpyrllx xapaKTepI4crLIK KoMrro3r.rrlr{oHHbrx Mr}tfepr4aJroi no csoficrsalr

15. flpurrleneHlle nporpaMMHoro rraKera. MathCAD n pacuelrax KOMIo3rlrIr4oHHbrx
rtpyxqufi"u roucrpyxqufi"

Pefirunn-rconrponr J\b 3

lol.vrBanvrfl. rroporrrKoo6pasHrx qacrIlrl n pacnlan?
2. Ot KaKIIX (panropon saBvcflT ceoficrna Jrr{TbD( KoMlo3r.rntuouHEx MarepvafloB, rroJl

IIyTeM MexanrarlecKof o 3aMerrr unartus?
3. Kar cKopocrb Bparrleur.rr r{MrreJrJrepa Blrr4fler r{a crpyKTylly n crroficrna
)HHIrx nlarepuarron?3I4IIrIOHHIX nlarepuarron ?

12. Pacqet {Iarnvecxux cnoftcrn KoMrlo:r.rquoHHbrx MarepuaJron nro lnoftcrBaM KoMrro
1 3. Pac'rer ilpoqHocrll KoMrIo3I{IIuoHHbrx Marepr{anon no cnoft crn alh xonanoHeHTo B.
1 4. B.ssxocrb pa3pyrleHr.r.f, KoM[o3r,rrlr4o]irHbrx Marepn anoB.

TIOHEH-

kIaJIOtl

IIoryqaeMr KOMIIO-

4. Kaxosrr ocHoBHbre granbr rexHoJrorurr{
MexaHI,IqecKOrO 3 aMeIrI US anrz.X?

IloIyqeHur KoMnc)3r.rquoH4bx MaTepuanoB

5. Karonrr flper{MyrqecrBa rr HeAocrarKu cnoco6a MexaHilqr3cKoro
6. Karue rexHoJron4qecKr{e [prreMbr Moryr 6rrrr acuoJrb3oBaHbr

HOIO peaKrlr,roHuoro cHuresa?

Marepr.raJroB MeroAoM Nra4r<o (f asuoro peaxquoHHoro cranreg a?

sdN{emprnaHr,Ig?

AIrfl peuu3arlr4r,r

7. Kax ocyrqecrBJr flerc . nrr6op r4cxoAHr'rx KoMlcJHeHToB AJrf, rroJri KOMNO3I'

8. Karze Sar<ropsI BJILIIIoT Ha rlpoqeccbl crpyKTypoo6pasoaankrfl. npr4[onyqeHr..rr4 o3r,rrI14-
oHHbrx MarepraaJroB MeroAoM xra4ro (p asuoro peaKrlr{oHHoro craHr:eg a?

9. Jlnreft nrre csoft crn a KoMrropr{rllroHHblx MarepuanoB.
10. Texuonon4qecKlle cxeMbl ironyuenul{ BoJroKHr4orbrx orvmosuqudHHbrx Marepr4ano
1 1. rlonyveHr,re apMr{pymuux BoJroKoH r{ Hr4TeBr,rAHbrx KpuoraJrJro:B.
1 2. HenpepbrBnoe JTHTEe nonokuucrrx KoMrro:irrqlroHHbx N,{arepr{anoB.
13. Karossl ocHoBHbre Mero4br rroJD reHr.rr HaHocrpyKTypr.rpoBarrHbx

14. lloly.reHlle cJlollcrrrx rvrerfannoflonr{MepHbx KoM[o3r,rqrroHHbrx MarepuaroB.

:yqeHVr TIHbIX

@opnre

KOMIIO3I,IULIOH

I 5. flprarvreneHrre KoMno3lrrlu15. flprarr,rengHrre KoMno3lrrludnnrx Marelpr.rzlrroB B flpoMbrrrrJreHgocrl{.
5.2. rrpoueffyrorrHar arrecfaq[s [o r4:ToraM ocBoeHLrr ArrcuLtrrJrr{r
ena. Hr.rxe [pr4 BeAeHbr rourpqnrubre B o:rpocbr.
Bonpocrr K gK3aMerry

ocBo eHr4r JIt4 cULt IIJrLrHbr [poBoAr4Tct
gK3aMeHa. Hnxe [pr4BeAeHbr

Bonpocrr K gK3aMerry

1 . Mero4u rronfreHus NreranriuqecKux [opolrKoB.
2. Qusu.aecnue csoftcrna nop{rurcon.
3. TexuolorurqecKue cnoftcrnei [oporuKon.
4. Bgaznaoonrsr Qoprrlhr rracrnll c rexHoJrorr{efi zx rroJrf{eHrlr.
5. IIoAroroBKa nopomKoB K Qoprr,ronauurcr.
6. 3 aronouepHocrr,r ylnorHeH[rfl rroporrrm,oBbrx reJr rrpr4 npecco Batvv.
7. foprvee rpeccoBaHr4e"
8. Xu4xo$a3uoe crreKaHr,re.

9. C anropao[pocrpaHmorqrafi cn BhrcoKoreMleparypHhrfi cunres.
1 0. Ocuosnble BI{Abr 6paxa rrpl4 rlpecco Biltruu u cleKaHr4r,r rr oporrrKoBrrx us4enraft .



r0

16. Cnra.Iruantre v pacreKaHlle xI44KI,IX MeraJrJroB rro rroBetr)xHocrr.r t'nep4rm Mareprna
17. Mero4rr pacqera $Irsuno-uexaHllqecKlrx r;soficrs KoMrro3r,rqrrorr,Hbrx Marepr4aJroB.

I 1. O6rqpre [pr4Hrlrlnbr ruaccu(fzr<arlrrr4 KoMno3r4rlr.roHHbx uarepuajron.
12. MarpuuHbre Marep vraJrbr.

13. Ponr Marpr.rrlbr lr apMr,rpyrorqefi (farl'r B KoMtro3trqrroHHtbx
1 4. llonepxHocrHbre f, BJreHr4f, na nreN(p a^rnbrx rpaHurlax.
| 5 . Ct aauu sg aul,roAefi crBvrs. MexAy KoMrroHeHTaMrr KoMrro3lrroB.

1 8. Knaccu(f uraqzx MeroAoB floiryqeHrlr KoMno3r4:rluoHHbrK MarepvanoB.
1 9. flncuepcHo-yilpoqHeHHbre KoMrro3r.r]qvoHnbre Marepr{arrbr.
20. Ouronubre rrpr{Hrl}rnrr nu6opa apMr4pyroqux qacrr,rq.

2 I . SsreruqecKr,re KoMno3r.rq[oHHbre rvnarepr4anbr.

22. HanoupyKTypr,rpoBaHHbre KoM[o3r,rqaoHHbre Marepr,ranbr.
23 . B onornrrcrbre KoMlo3r.rquoHHbre Marepr.rarrbr.
24. HurenuAubre Kplrcrannbr r{ KoporKr{e BoJrc)KHa.

2 5. llonyreHr{e BoJroKHrrcrbrx KoMrro3zrluoHHbx M:&repualr oB MeroAoM
26. Cnoucrbre KoMrro3r{rlrroHubre Marepr.ranbr.
27 . Meroa MexaH[qecKof o 3aMerr r4Balvr.tr qacrr.rq B pacnna]a.
2 8. OcnoeHbre KoHcrpIKrIun ycraHoBoK MexaHfi qecKoro s aMerrr unariux.
29. Xra4roSa:Hufi peaKrlr,rouHrrfi cran:reg.

MaTep[anax.

lpornrTKr{.

ilonyqeHrae, cnoficrna3 0, MeralnonoJrr.rMepHbre KoMrro3r.rqrroHHbre Marepr4anhr :

MEHEHI,IS.

5.3. CarvrocroqrerbHar pa6ora o6y.rarorqerocn.

npv-

OcHosHofi $oprvroft caMocrof,Tenr,uoft pa6orn cryAerrra rBJr.rrerct
peKoMeHAosaHHoft Jrl4Teparypbr, aKTLIBHoe yqacrr.re Ha rrpaKTr.rqecKr4x 3aH.rrrr,I.f,x, To ecrb,
erct ABa BLIAa caMocro.ureJlbHofi pa6orsr - ayllrzTopHas, rror, pyxoBo,4crforr.r npenoAaBarl
ayAr.rropHarr.

Jltlorclfi: (popuzponalvle v ycBoeHple coAepxaHr{ KoHcrreKTa rrexqrafi na 6age

(srexrpouunre yue6unKr,I, oJleKrpoHHbre 6u6rnorerrr v Ap); nrrnucanr.rd peQepara;
CeMLIHapaM.

Ocnonurnrl vr BvrIaMv caMocTorrelrnofi pa6orrr cryAeHToB c yr{aorr.reM
JLflIOTCT: TeKyrrll|Ie KoHcyJrbTarIr{H.

ile)
\/-

I4 BHE.

tB-
IIHOI4

ypcbl
K

gB'-. fi"

fl IIO

Hzxe npl4BoAtrc-f, Bonpocbl AJLTI caMocrosreruuoft noAro'roBKr.r K 3aqery r4 TeMbr
Boupocrr AJrfl caMocroflTeJrbHoft pa6 oru cryAeHloB

PasAer 1. Ilpoqeccbr rropomrcoilofi MeraJrJryprrrr{.
Cocrannenue pe(f epau4BHoro KqHcleKTa r.I perreHr{e raHAprBr4AyanbHoro pacqerHoro
pa3AeJry Ne 1 <Ilpoqeccbr rropourlcon oft MerarrJryp rr4 r4 ).
Pacqer r,r Kor{crpyupoB aHr.re npe gc- $ opM Anjrr rrp c'r{3B oAcrBa nopomKoBbrx us renufi . vr|u-
KaIILIf, npecc-(foprvr. MatepraaJlbl AJII I43roroBJIeHzx npecc-(fopru. Cnoco6rr upeccoBaHtrrr. epo-

Cocrannenne pe(feparl4Buoro rconcnexra u perreHue MHrvBtr1yurbuoro pacqernoro
pa3AeJIy Jtlb2 <OEs[Ko-xI,IMI4qecKrIe ocnoBr,r rexHoJrorr{rir KoMr].o3r4qr.ronHbrx Marepr{it[oB)
Brr.II4creHI4e repMoAllHaMuqecKizx xapaxreprrcrrrK ssafiN{oAeircrBvrfl. KoMrroHeHToB KoMrr(
c lrc[oJrbsoBaHpreM rraKera MathCAD.
Parqel3. Texno.uoruqecKr.re [poqeccbr rrolyrreHuq KoM[osurlrror{Hbrx MareprraJroB.
Cocranlenue pe(pepatl,IBHoro KorrcrreKTa r{ perreHrle unrnBvrryurbHofo pacqerHoro 3a.Aa
pa3AeJry Ns3 (TexHolort4rlecKlre rlpoqeccbl rronyqeHr.rr Ko rror3r.rquorrHbx Mare)pnaJroB)).
6otra rexHoJlorvqecKoro npoqecca nolyqeHr4s KoMno3prrluoHHoro MaTepr,rana c 3aAaHH
csoficrsal4r,r lro 3aAaHr4ro [peloAaBareJr.fl.

pa-
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Oonl olleHoqHbrx Marepl{anon (OOM) AJrr npoBeAeHr,rr a'rrecrar\krr4 ypoBHr c(poplur
nerenqllft o6yrarorqraxc.s no AI4cIII{[Jr[rHe o(fopnr:rrercr or.4eJrbHbrM AoKyMeHToM.

6. YIIEEHO.MET OAPITIE CKOE I4 ?IHO OP]VIAUI,IOHHOE OEE CIIEIIEH]
AI,ICUUntJItIHbI

6.1. Kuuroo6ecueqeHHocrb

HH

Hanuenonanrre Jrureparypbr: aBTop, Ha3BaHue, B:aA u3fta:rtufl,, rtAareJrb-
CTBO

foA lrs-

[aHr[t
KHI4|OOBECTIE

HOCTb
EFI.

Hanra.rt,te B gnel(Tp(

rararore 3B(
THOM

Ouronnas lnreparypa*
I . TexnoloruqecKl,Ie ocHoBbI npoI,I3BoAcrBa rroponxoBbrx I4 KoM[o3r4-
rlr{oHHbrx Mareptr€rJroB: la6oparopurrfi uparrllryu / E,C. Ilpycou, A.A.
flanQunon. - Bna4ralrup : Bnaglnarapcrlrfi rocyAapcrseHHrrfi yHr{Bepcu -
rer TIMeHI,I AlercanApa fpuropree4,ra u Hr.lonar f'plrroprenwa Cro-
JICTOBbIX 2015, - 73 c. - ISBN 978-5-9984-0630-Cl

2015 http://e. lih.vlsu.rru: 8(

el123456789/4412
handl

2. MerarulnqecKr,re noporutcu, Llzgelun rrrc MeraJrJrr4r]recKrrx noporxKoB :

c[paBorrHuK I M. U, Arurvon, IO. B. Jlenuncrrzfi, Ii. B. Beprunuuna [u
Ap.] ; noA peA. A. r. H., npot[. M. 14. Anurvrona, npoQ. IO. I], Jlenuncro-
ro. - Mocxsa ; Bolor4a : I,Inr[pa-HnxeHepr{r, 2021. - 5d0 c. - ISBN
978-5-9729-0736-6

2021 https://manium.com
g/producVl 833 130

;atalo

3. Kocrnron, B, lI. TexnoJrorrirr KoMrro3r4rlr,roHHbrx MareprraJroB : yre6-
noe noco6ue lB.VI. Kocrr.rKon, X. B. Eperraeena. - Mocxsa;Bonor4a :

H 6pa- uxeuepus,,202l. - 484 c. - ISBN 978-5-9j29-0520-1.

2021 https://znanium,com
glproductl1833239

:aIalo

TIOJIHI TEJIbHAf, JI

l. Kauuronon A.M. @r,rs[ro-N{exaHr4qecKne csofic:rsa KoMrro3r4qnoH
HrIX Mareprlurnon. Ynpyrrae csoicrsa / A.M. KanuroHon, E.E. peArrraH

- Kpacuorpcr: Clr6. rfeaep. yH-r, 2013. - 532 c. - ISBN 97g-.5-7639
2750-7. (3BC zranium.com)

2013 https://znanium.com

{proiltctl49207"l
;atalo

2, bawoBa, H. 1,1. llpr.{MeHeHr,re noJrr,rMepHbrx KoMtro3r4rlr{oHrrbrK Mare_
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3. A4acxlru, A. M. MarepuaroeeAeHn€i r{ rexHoJror.uf, Met'aJrJrr.Frecxrrx,
HeMeTaIIJIlMeCKrlx rr KOMrrO3I4IIr,rOHHhrX MaTepr{aJIOE : yre6UUr< : n 2
KHr{rax. Knnra l. Crpoeuue Marepr,raJrgB r.r rexHoJrc,n{r r4x rrpor43BoA-
ctsa / A.M. A,uacxun, A.H. Kpauroncxnft, T.B. Tapacona. -- 2-e uz[.,
rtcnp. v Aon. - Mocrsa : I,IH@PA-M,2021. -250 c. - ISBN 978-5-16-
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6.2. IlepuoArrqecKrre rBAaHrrfl
,re )KypHanbr ((KoHcTpyKrlrdt4 Lr3 KoM[O:[rqrroHr{brx

6.3. IlnrepHer-pecypcbr
- www.de.vlsu.ru: 8 1/umk
- http://www.emtc.ru
- http ://www. compositesportal.com

7. MATEPI4AJIbHO-TEXHI4qECKOE OEECIEqEITITE I[,ICIIr4rIJItIHh]r
H peafll'I3allvrr4 o6pa3oBareJlbHoro rrpoqecca rro Ar{cq}rlJruue r{clonb:tyrorcfl ay,\krropr4rr
exHoJroruu (pynrquonaJlbubfx ur rKoHcrpyrrllroHHbrx MareplrarroBD, ocE
Jrbrr,rMeAr.rft HbrM tr npoeKrlr,roHurnra o6opy4oBaHr.reM"

4pe4pa paclonaraer KoMrIEIorepHhIM KJraccoM o coBpeMeHHr;rM rurleH3uoHHbrM r,r cr
ofpaMMHbIM o6ecne.reHl,IeM (MS iF.xcel, MathCAD, GNURegrerssion, GNUPlot u Ap.), r
rrr4cJrr{TeJrbHoft ceTbro Lr AocryrroM n zHrepuer.
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llparru.recKr,rs la la6oparopurre pa6orbr trpoBoAflrca n Soprure r,rrrAr,rBr,rAyaJrbHo-rpyrrrroB]brx
c lIcrIoJIb3oBaHI,IeM gJleKTpoHHo-BhlqlrcJrlrreJrbHbx cpeAcm o6yueuua t;r. coB
gKc[epr{MeHTaJrbHo -r,rccJreAoBarenrcrofi 6asrr.
B pacnopxxeHlrll I{Meerct Becb cIIeKTp neo6xoAr,rrraoro o6opygoBa:nus.AJr[ rronf]oHrrtr
I{ KoMrIo3LIu}IOHHsIX MaTepLIaJIoB pa3[t4qHo]fo coOTaBa (ycrauOnKrd lIJrf, loryqeHr,rfl KOM

xugroQarnbruI4 I,I tnep4o(farnbrurr MeroAaMpr, Ky3uequo-ilpeccoBoe o6opy4oranue,
repMfiqecKpre neu), rpoBeAeHr.rr peHrrenro(fa3oBoro a*urpr3a (Bruker AXS D8
O[PE,{E[EHI,IS COCTABA METAJIJIOB VI OTIJIABOB (ARL AdVANt'X), KOJILI

Merannorpa$uuecxoro analrvsa (Nikon Epiphot 1'ME200), oneKrpoHHo-Mr4Kpocnon
zccne4onanufi (Quanta 200 3D), r,r3freHurr Suszxo-uexaHurrecKr.il( v crer{r4aJrbubrx
MaTepr,raJroB"

Pa6o.ryro rpolpaMMy co craBr{Jr

PeuenseHr

AorIeHr r<a$. T@zKM E.C.
no4uucr)

(upe4cranrarelr pa6orogarelx) fen. 4aperrop OOO <Bna4l4uTex>
( @I,IO, no4ur'rcn)

flporparrarua paccMorp ena vr OrafIM
flpororon J\bl ot 30.08.2021 roaa
3ane4yroqufi ra(fe4pofi

Pa6o'aafl. rrporpaMMa
HarrpaBJreu ux 28.0 4.0 |

flpororcor J\b1 or 30.08.2021
llpegce4areJrb KoMlrccfi r{

paccMoTpeHa rl Ira Ha 3ace aurv yredrro"rrleroAuqecroft
<Hanorexuolohuu I{ Ivf I,IKpOCIIOTeMHaJI TeXHI{Ka))

(ol4o, AoJrxHocrb, uo,qnt,tpr)

V

EHHOII

u
ance),

HOTO

qECKI4X

pycoB

C.M. A



Pa6o.ras rpolpaMMa o4o6peHa na20

Ilpotoron sacep;alns. ra(pe4psr Ns

3aseayroqufi raQe4pofi

Pa6o.rar rporpaMMa o4o6peua sa20

flp ororor 3ac e nanrr fl , xaQ e4prr J.lb

3ane4yroqufi xaQe4pofi

Pa6oqas rporpaMMa o4o6peua ya20

flpororor sace4alurs. na(f e4prr J\b

3ane4yrorqufi rca{ e4pofi
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