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1. IIEJII{ OCBOEHldflNVuT,IIIJII,IHbI

Ifelu ocBoeHun AI,IcqurIJIIrHbI o3HaKoMneHue cryAeHToB c .HayqrrbrMr4 14

npol{3BOACTBeHI{bIMII np,LIHtlurIaMLI na3epriofo yllop,lAorlLrBA]H]'1^e, HaHOCTpy4Typ (qBepx,y-BHH3)) tr
(cHr{3y- BBepx), orrHparcb Ha pa3rr4rrur B Jra3epHbrx r4 aHilroroBbrx Mero,{ax.

3 a4aurz AH crlr4[Jrr,rHbr :

o QoprvrupoBaHr4e nousrrlfi o pa3MepHbx
csofi crs HaHoMa.TepuaJroB ;

eQQexrax, xapaKrepHbrx oco6euuoclflx u

rpoprraaponaHran

HaHqcrpyKryp,

. rroryrreHue npe4craueHuii o, $u:zxo-xuMr4qecKr4x rrpoqeocax
HaHOCrpyKTypr{poBaHHbrx Marepv anoB ;

. o3HaKOMJIeHI4e C MeTOAaMI4 ilOIyqeHI,It HaHOqacTLItt
cpaBHr4TenbHar oueHKa na3epHbrx a Hena3epHbrx MeToAoB;

o npno6pereHl4e HaBbIKoB pa6out B Hayr{HoM KoJrJreKTr.rBe: or rrocraHotBKrz 3aAaqr.r Ao
peanr43arlur4 na3epHoro sKcrreprzMeHTa.

2. MECTO Ar,ICrqUIrJrI4Hbr B CTpyKTypE OIIOTI BO '

[ucqunnuHa <Jlasepuble MI{Kpo- 14 HaHorexHoJrof[h) flBJrrercs ruer\vilrvuofi no er,r6opy
napuarunHofi r{acrln OIIOI. I4zyueuue AIrcLIr4nJrr4Hbr npeAnonaraer Haruqpre y QTyrIeHroB
npoQeccuoHaJILtt{F,IX HaBLIKoB n o6racru rznepuofi TexHr4Krr r4 TexHoJrorrafi, lrazxporto"*rptu"nr iu
MI{KpOMexaHI4KIlt, OfITOT9XHTTKIT, MeTOAOB llkIarHocrr4Kr4 Mr{Kpo- 14 HaHoMarepr,ranoB rz ci6pa6orrcu
lonyqeHHbrx tt:o6paNeHrzfi. - ('

3. TIJIAHI,IPYEMbIE Ptr]3YJIbTATbI OFYIIEIIVTfl,TIOAIICUUIIJII{HE

fllauupyeltste pe3ynbrarH o6yueuzs ilo Ar{cqurrJu4 He, ooorHeceHHbIe c nJIarJLrDveMbrMr4
OIIOII

14 yrrops,{orreHHbrx

JIbTATAMI4 OOBOEHI{'
l(oa (loprir rpyervr srx

KOt\4 neTeH(Hr
VpoeeHs ocBoeHHt

KOMnereHuilt4
flaaunpyev ure pe3ynbrarbr o6yr ettnr no Ailcunnnrue xapaKrepH3ytou{ile

:ranrt rbopvzpoBaHHt KoMnereHUufi (noraqa,rera ocR.reHuq r.^r/nFTpLrr'/r;
I z 3

IIK-I
Cnoco6es

aHaJIA3UpOBaTb Hayr{}{o-
TexHLrqecKyto

npo6lenry,

$opivrynnpoBarb qerb,
3a[ar{H v nJI.aH HayqHofo

uccneAoBaHr,lr B

o6lacru na:epnofi
TexHHKH u rexnolonlfi

qacTuqHoe

ocBoeHHe
3uarl:

THnOByTO cTpyKTypy otwrca}{vrfl HaylrHoro ltccJr(JAoBaHH4 Ha
3'rane efo [naHr,tpoBaHHs;

npnMepbt rrocraHoaKr4 3aAarr HayqHbrx trccreAosal{uft e ,

o6lacru la:epHofi TexHuKr4 H Jla3epHbrx rexHo.rormil H e
cMelr(Hbrx o6lacrrx;
Yuers:

pa6orarr c ncroqHrjKan,ta raHQopilaqHn o rrporpaMN4ax

$rananconofi noAAepnffiH HayqHbrx Hcclegonauufi ;

onpeAen.sTb aK'r'yanbHocTb nnaHr..lrpyeMbrx HayrtHbrx
t{ccJreAoBaH Hft Ha ocH ose aHaJI r43a noro rrHt4 KoB Hayrl Ho-
TexHaqecKofi rzH$opHlaqna s o6racrn lasepuoft .r**n"*" , ' "
ra3epHbtx rexuolorlrfi ;

BraAeru:
HaBbf Krr cocraBJr eH a fl oilvcaHufl ruJ aHu pyeM o ro H ay u H o ro' "

HOCJTeAOBaHHT;

HaBbrKr4 HcnoJlb3oBaHI4r Me)KAtIcrlhnnH Ha pHo I-0 noAXoAa
rrpu aHanu3e HayqHo-TexHuqecrcofi npo6leurr m ilrm,ltpoBaHlr4
hccJreAoBaHhfi e o6racrn la:epuofi TEXHnKH r,r ra3ropFrbrx
rexuolor-nfi;
3Harr:
. o6lacra rrpnMeHeHr,rr, rrphHrlunbr l4eficr.enr, KcrMnoHeHTbt h
TH rrurrHbte BbtxoAHbre xapaKTepl.tcTHKl4 BOJIOKOI{Hbtx nzBepo B ; .

Vnaeru:
. aHaJrlr3upoBarb Bo3Mo)r(Hbre o6lac.ru rlpuMeHeFrhs
BOJTOKOHHOTO Jra3epa B 3aBLToLTMOCTH OT ero xapaKTepvQTvlK
. Br,tnoflHllrs pacver napaMeTpoB BOJIOKOHFTbIX JltBgpHbtX, ,

cHcTeM 14 BXOAstr-lHX B lHhx KoMrroHer{ToB:
B.naaeru:

IIK-4
Cnoco6eH

paccquTbtBaTb

oTAeIt bHbte [apaMeTpbr
BOJTOKOHHOTO na3epa a

BXOAf,II}IX B HE|O

KOMNOHEHTOB

LIACTHI{HOE

ocBoeHHe



. HaBbrKr4 aHarv:taKoHKypeHTocnoco6Hoc.ft4
pa3pa6aTbtBaeMF,tx na3epHblx cr4cTeM; ,,
. HaBblKH paclleTa [apaMeTpoB BO,TIOKOI{HC||O na]epa k
TIAPAMETPOB BXONSIIAX B HCNO KOMNOHCHTrII|

nK_6
Cnoco6eu

paspa6arrraart
3JreMeHTbr (B ToM qHCJle

arcrunHue) na3epHhrx
CI,ICTCM HA OCHOBE

HaH ocrpyKTypHpoBaH Hbr

x N4aTepHtutoB

I{ACTHqHOE

ocBoeHr4e

!luars:
. ocHoBHbre drusuvecxae npHHrlr,r[sr SyHrcquoutrpoBaHUrr
.[a3epHbIX 3JIeMeHToB, H3foroBJreHusix Ha ooHc]Be :.

FraHocTpyKTypr4poBaHHbrx MaTepaaroB;
. npt4Hr_IHnbr rexHoJrol-r4t4 H3rot.oBJteHHfl onrr4rter;noii
r{:epaMr4Ka, B ToM r{}tcJre nasepnofi uili-rorepavuxlr;
Yvers:
. pa:pa6arbtBarb gJreMeHTbt Jra3epHbtx cltcleM Fra oct.roBe
FraHocTpyKTypHpo BaHHbtx M aTepHaJtoB;
. aHarn3vpoBarb csoficrBa n xaparcirepncrtlKtt
HaHocrpyKTypupoBaHHbrx Marepr4aroB, B ToM qnc.fle c '

r4rcnoJl S3OBaHHeM MeTOAOB MaTeM aTr4l{ecKo f 0 MoAen H po Ba H nlf, l
Ehaaers:
. HaBbrKH KOHCTpyHpOBAHVfl aKTHrlHbtx SIeMeHTOB Jla3epHbrx
cr4cTeM, Br,rrroJr HeHHr,rx r.r3 HaHoc.fpy KTypHpo BaHH bt x
MaTept4anoB;
. HaBbrKH BbrnoJrHeHaq cpaBHHTerstrofi oqeurcu
H aHocTpyKTypl.rpoBaHHbrx MaTepr4an oB [pH nnaH u po BaH]il1 H x
14 CNOJIb3OBAHHS B JtA3EDHbIX C'ICTCMAX:

4, OEbEM I4
Tpy4oervrxocrb Atrrcrlr4rrJrr.rHbr cocrasrrer 3:

c TPyK TyPA AI,rC qUIrJrI4Hbr
raqerHbrx eAVHrrrI, 108 qacos

.Ilb

nln
HaltMe Hosau ue rett ul u n t

pagAeros/rel4 AacuunJr uHbr
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I Csrsr pa3MepoB o6reKros
u ux ceoficrl. J l-6 6 27 4166

Peii'rn nr-roHrpon u

Ile l
2 Ougu rco-xuv Hr noJryqeHut

HaHOMaTepHanoB.
3 6-7 6 22 3l5A

Pefiru nr-roHrpor u

.N!2
3 Mero4tr [oJlyqeHut

HaHOTIaCTnII H

yrropsAoqeFrHbrx

HaHOCTpyKTyp

3
8-

l0 6 ZJ 3150
PefiraHr- roHrpor s

.t1!34 IocraHosxa Jra3epHofo
3KCnepHMeFtTa IIO

noJ]yqeHLffo

HaHOMaTepr4zutoB

aJ
l1-
l8 t8 5127

Harnque B rucrrnrJl?rHe Kfl/KP J

Hroro no nvc;r\vrrnvrre J l8 t8 l8 72 15131 3arler c o(euroi
Co4epxaurre JrercrlnoHnbrx 3aHsrufi rro ALr cuurrJrrrHe

PasAer 1. Csqss pa3MepoB o6renron u ux ceoficrn.
Jlerqzx l. Kraccu0uxauza HaFroo6T,eKToB 14 ,rx xapa*TepHbre

Kpv craJrnr{qecKai{, f eoMerpuqecKarr, 3JreKTpo HHa, crpyKTypu. 3 v.
Ilerqur 2. Pa:ntepHrte 3aBu cI4Moc'rr4 Szsuxo-xuMr{rrecKr4x csoitc:rs

Knaccr4r{ecKoM H KBaHTonolt npz6nzxeuz.sx, 3.I.
Par4el 2. @u: urco-xrrMrrfl rroJryqeHrrq HaHoM arepuaJroB.
Jlerqzs 1. @opr'mpoBaHr4e Marepr{anoB rro MexaHr,rsMy (cHr43y-BBepx). 3q.

oco6enuocru:

MaT'epzanoB B



Jlerqzx 2' oopnaupoBaHze Marepr{anoB no MexaHr{3My (cBepxy-nnrzs>. 3.
Par4en 3. Meroau rroJryqeHrrfl HaHor{acr'rl u yropflAoqeHHbrx HaHoprpyKT-yp.
Jlerqux 1. Mlerolrr MexaHrzrrecKo.o At4orreprrrpoBaHrrs. 1q. 

--- ----"i-""'
JIeKuus 2' MeroArt Szsnuecroro Al4cneprr..rpoBa'rzrr. cxeuu . liou.rr* na3epHbx

I,IcrorIHHKon, 2q"
Jlexuz.s 3. Mero.(u xrlMlrrrecKofo Arrcrreprr4poBaHr{fl. Cxeurr c j.racrueu Jra3epHbrx

I4croqHI,IKos, 2'r.
rlerqzr 4. Izlcxyccraer*roe Hano$opnroo6paronanue: nr{KoBhre n 3oHAoBr,re MeroA'IrurorpaQzrz. 1q.

g anqrnft [o Arrcqr{nJrlrHe
KoMrIJreKoos. 2,i.

eHr4e AnrrHbr BoJrHbr nazepa.2t.
laeepuoft a6trrquu. Cpannureltnrrfi aHaJrv3
e. 3q.
ocKorra. luarnocruKa 3e.peH roHxofi nrle:Hrra. 2.r
fr a6trr4uu B )Krz.4Kocrs.2,a.

nnfl, amarrvr3a nilcilep cHo ro c Qcran a KoJrnor.rAHo f opacrnopa. 2.r.
7. I4syuenue BrrrrflHlrfl. rronrpu.larlrru na3epHoro ryrra Ha na3epr{yrc uo.n,zsuxaqurcr

rloBepxuocrr4 ToHKI4x nneHox. 2q. I

8' onpe4eneHne 6luxcHero/4altuero [oprAKa HaHocrpyKTypr4poBau's nosepxHocrrz nope3ynbraraM pacrponofr 3neKTpoHHofi nanxp<tcxonuu, 3.1
9' crarucraqecKair o6pa6orxa pe3ynbraToB oKcnepr4MeHron. 2.{.

5. OEPA3OBATEJIbHbIE TEXHO JIOII'/[I'/.B rpenon;aBaHr.rv rr4crlurnr{Hl;r <ItrA3EpHbIE MI4Kpo- u HAHOTEXHOJIOI'LII4>)I4crlonHlrorct piBHoo6pasnrre o6pasonareJlbHbre TexHoJrof[r.r KaK TpaAr4lILroH HbIe, TaK I{ C
NPHM EHEHHEM AKT'I4BHbIX T4 I,{HTEP AKTI4 BHbfX MCTOAOB O 6YUEUUT.
AxruaFrF,re a r4HTepaKTaBHbre MeroAbI o6y.renul :

ZnrepaxraBHar JreKrlt4r (pas4en J\b I _.1 );
flpzu eueHr.ie rzMr.rrarlrr oHHbrx rr,ro4eleri (pas4en N : ) ;
Pa:6op KorrKperHBrx curyaguir (pa:aen J\b2);

6. OIIEHOIIHbIE CPEACTBA AJIfl TEKYIUEI'O KOHhPOJTfl
vc TIEBAEMO c rr4, rrP oMElltvr orrHorl arrn crAIII4[r rlo r4T'orAM o cB o Errwr

AI4c II t4rIJII4HbI I4 vqEEI{o- MET oAnqECK oE oE E Crrn]rnnzn
/-i A il/Tn /1'f'/\flTn [t trn-"-CAMOCTOflTE.IIbHOR PAEOTbI CTYNEHTOB

a) Boupocrr pefiruur-KoHTpoJrfl :
Pefirnnr-rconrpoln J\bl :

I 3:X::::T:::^T : :9:j",o io 
up o6e ra oneKrpoH oB B H anoMarepr4anar ;2-' llpouecc 3apo)KAeHV-s Hoeofi $a:rrr. vorosm rupo4"r*"o6pa:onaHn.a?' rrrvqvvv JqPvaAvn/rn tLUI3uvr qra3br. v oJIoBIr{ 3apoAbllrleoopa:onaHnt gisx HaHocpeA;3. I'IsN,reHeHr.re sHepfrs lu66ca rrpa 6opr"pouurrr" ,#;;fi;;l;; Mexal(cHr,r3y-BBepx).

Pefi ruHr-xou.rpoar J\b3 :

1, Cxervmt na:]epHoto noJryrleHus Mr4Klpo_ Lr
KOHIeHcauII{:

I]o MexaHH3My

HaHOMaTepIraJIoB rro I\,feToAy

2. JlasepHoro BoccraHoBJreHr4.f, MereurnoB r{3 oneKTponrrroB ;3' Jla:epuoe ooax.qeHr4e HaHoqacrvr\ krs Konnor4AuErx pacrBopoB;
4. Ilazepuat perrnr4Karllir HaHocrpyt(Typ.
6) Boupocbr K 3arrery c oqenrcofi:
l ' Paslrepnble 3aBilcl4Mocrl4 TepMoAlz'aMprqecKrrx r4 TerrJroBbrx csoftcrs HaTIoMaTepr4aJroB;

14crrapeHae-



2. Pa:rrlepubre 3aBr4cr4Mocrtr crpyKTypHbrx csofi crs rraHoMarepr4aJroB ;
3. BsaraNaocB.f, 3b pa3MepHbrx xaparTepv crr4r( HaHoMarepr4anoB ;
4. Pa:uepHbre 3aBr.rcr4Mocrrr gJreKTpr.rqecKlrx r,r MafHurHlrx csofi crs HaHOMaTepr{an0B;
5. Onrz.{ecKr.re xaparTepr{crr.rKr.r HaHocpeA;
6. folaorenHoe v rereporeHHoe 3apoAbrrxeoo6pasonauue;
7, ItuuerraK:a pocra sapo4rrurefi r.r MeroAbr iloraBneHr4rr pocra qacrr4rl;
8, (Dr4 sraxa nonrreHr4ff HaHoMarepraaJrots rro MeroAy ( cBepxy-BHr43 )) ;
9. (Dzgu'recKue MeroAbI IIoJIyr{eHur HaHoMarepuarroB c npr4MeHeHr,reN.r na3epHhrx

14CTOqHI4KOB;

10. Xzrvtr'r'recxple MeroAbI iloryrreHr,rr HaHoMarepr4anoB c rrpr4pdeHeHaeM Jra3epHbrx
14CTOI{HI,IKOB"

n) noupoctr AJrff KoHTpoJrs caMocror{Telrnoft pa6orrr:
I, Itracca$ vrKarrLrfl. Hauoo6renron;
2. OnruqecKr.re xapaKTeprzcrr4Kr4 HaHoopeA;
3 . OyunqzoH anbHbre Lr KoHcrpymrlr.roH Hbre HaHoMarepr,ranbr ;
4. Mexanu3iMbr pocra rrJreHoK v3 rrapa;
5. Oco6esHo crr,r MeroAoB KoHcoJrr,rAallr4r.r HaHoMarepr{aJroB ;
6. JI as epuat uau otr o4ra$ vrnar\us. rr oBepxH o crkr ;
7. MeroArr songonofi TexHoJroruv rnt cosAaHr{r HaHoMarepr4anoB;
8, \4eroau vsv-trennfl. csoficrs HaHoMarepr.ranoB;
9. JIas epu a st a6 tr.tlur- rB eprbrx M arepr,r rur oB.
Teuu pe$eparon:

ynbTpaKopoTKr{Mrr r4MnynbcaMr4 ;

2' MareprarvqecKoe MoAenr4poBaH'e 
''poqeccoB 

o6pa^:onanzx vr
la:epuofi a6r'rr,4vru rBepAbrx ren;

3. Btusrrue reMneparypbl I{ mepoxoBarTocr' rroAJro}KKH B MeroAe r{cnaneH}re-KoH.qe}rcaur4r;
4. Ponr 6y{repnoro fa3a B cxeMax na3epHoro nonyrreHr.rq roHKonJreHor{Hbrx uoxpsnufi;
5' CpanHenlle AI'IcnepcHbIX pi*MepoB qacrr4rl npu rpsMoM z odpaluoM ocaxreHvftr H3

na3epHoro QaxeLra;
6. KeaHroebre rorrKrr r,r KBaHToBaJT rrporBonoKa. flolyvenue u [puMeHeHr4e;

I4HAyrlupoBaHHo.fo na3epHbrM [r3nyqeFrr.reM.
8. CpanuzreJlbHar xapaKTepl4craKa flpo{ecca MaccolepeHoc a6nzionaunsrx Lracrvu B
rtrra Yr - ^-. '^^,{-^BaKyyMe [r B arMocQepe Bo3A]D(a.v il D 4rlvrvwYwPw DUJAJ.\dL.

(Don4 orleHoqHbrx cpeAcrB Antr npoBe AeHufl, arrecrarlr4r4 ypoBHs\r''uHA oIleHoqHbIX cpeAcrB Antr npoBe4eHus. arrecrarlr4r4 ypoBHs c(foprrlaponaHHocrr{
KoMIIereHIIIafr o6ytatotul4xcfl no AI4cII[nnnHe oSopMJrrercr or,AeJrbHbrM AoKvMeHTo]\4.

1 YTIEBHO-METOAI,IIIECKOII tr{ I,{HOOPMAIII,IOHHOE OFECfIEIIEHIIE
Ar4CUr4rrJrr4Hbr

7.1. KHuroo6ecueqeHHocrb

1, Oco6enHocrra B3ar4uo4eftcrnu.s JrasepHoro r43ryr{eHufl, c BelleclqoM nplr o6ly.reHr4u
paKopoTKr{Mr4 r,rMnynbcaMr,r ;

2' MareprarvqecKoe MoAenI4poBaHVe rtpoqeccoB o6pa^:onauzx vr pQcra KnacrepoB 11pvr
nunri q6 narrrrrr mDAh nr

HauMesosanue ntreparypbt: aBTop, Ha3BaHre, BHA r3raHtrr, il3aarenbcrBo foa
H3AAHff'

Klrhf ool;ECITEqEHHOCTb
Korlcectso

3K3eNtnnrpoB ns,qas{fi e

6r6n[orere BrfV s

coorsercrBffx c OfOC
BO

Haluqte a 3JteKrpoHHoi
oxoJliloTeKe bnt y

l

Ocuoeuar lurel rarypa*
Puxrourog,{,14. HanouareplraJrbt [3lexrpoHntr R pecypc] :

yue6uoe roco6ue / lJ.VL PrrnroHxoo, B. B. JI€srHa, 3, JL
AsHl:r,rrypu. - 3-e HsA. (el.). - M. : BZHOM, Jla6oparopnr
3uauui42012.-365 c:.: uJr. - (Hauorexuolorrlu), ISBN 979-5-
9963-1091-5.

2012 http://www,studentl ib
rary.ru/book/lSllN97

859963 10975.html

Mero4rr nonyqeH[t 14 r.rccJ]eAoBaHrrfl HaHoMarepnaaoB 14

HaHocrpyKryp. Jla6oparopHui npaxruxyu ncr
HaHorexl-toJtornrrrr [3nerrpoHnurfi pecypc] : yre6Hoe
noco6ue I E. [. Multuna h lp.] ; aoA peA. A. C. Curosa. -
3-e uga. (gr.), -M. : IBI4HOM. Jla6oparopua anuuit,2013. -

2013 http://www. studentl ib
rary.ru/boo[</lSBN97

85996321.1l5.html



184 c. : un.- (Yue6nrar( AJrfl Bbrcruefi urxomr). - ISBN 97g-5-
9963-2131-5.
BseAeHae e $euroHauoQorouzxy: QyHaaveHraJtbHbre
ocHoBbl n Jra3epH{,re N{eToAbr y[paBrfleMofo noJryqeHr4n t4

Ar4afHocTt4K[{ HaHOCTpyKTypt4poBaHHb]X MarepnanoB :

y,ie6Hoe noco6He no HalpaBJreHnrM noAforoBKr4
larcuaapuara 20(1400 (200200) "Orrorexuuxa,', 200500
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IIOptAKa HaHocTpyKTyplitpo]BaHI4t

Mr'rKpocKonr{u) HcrroJrb3yercr na60paropuq HaHOTeXUOIOTUfi
Aura (419-3), no reue <OnpeAeneHue 6lzNnero/.qalr
rloBepxHocrr.r uo pe3ynbraraM pacrponofi elerrpounofi KpocKou,ru> - yve6uo-Ha'yrrHat
naooparopr{r pacrpoBoil oler.rpouuoft ururpocKonrdr,r ( 1 04_3 ).
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