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1. TIEJIb O CB OEHLTfl I\VrC\r4rIJrr4Hbr
Ide.ulro ocBoeHI{tI AHoIIIaTIJII4HrI tBJrrrerc.f, $oprr,ruponauue slauuft o6 gcuoeHbrx rvreroAax

orlpeAeJleHlrfl Ar4cnepcHocrl{ HaHoMarepr,raJroB, gJreMer{THoro, $asonoro cocraBa, a rar(xe o6na-
cTrx rrpr4tweHeHl{.s KDr(AOrO MeTOI:a.

3arAaqu Ar{cqlr[JrrrHbr:
o 3HaKOMCTBO C TeOperI,IqecKI4MI4 OCHOBaMT4 COBpeMeHHbIX CpeACTB ArrafHocrl4l&r HaI{O-
cTpyKryp rpoB aHHbrx MarepuanoB ;

o rICuIyrreHI4e [paKTuqecKl4x HaBbrKoB npl{ pa6ore Ha coBpeMeHHbrx Ar4arHocrr.Iqecrs4x KoM-
TIJIeI(cax, a raro(e rp aKTo B aH nu I p autuf;1p oBKr{ rt o ryr{eHHbrx AaHHbrx.

2" MECTO AI4CIIZIJIIIHbI B CTpyKTypE ofroll Bo
[ltcqulltlna <Mero4br aHaJrvsa rI KoHTpons HaHocrpyKTyprzpoBaHHbrx Marepva]roB 14 cLr-

creM)) orlroclzrct I( AIzoIIHTIJII4HaM 6asonoft qacrtr OIIOI noAroroBKrE 6arcalanpoB rro HanpaBne-
Hraro <Harr orexHo JIo f 14 r4 14 MI{Kp o cn creMr{arr rexHr,rKa),

I4:iyvenue ALIcqulnIrHbI rlpeArroJraraer Harrzr{ue $y",qalreuraJrbHbrx 3uauuit, r(oropbre
@oprrazpyorcfl. y cryAeHroB rpu Ia3yrreHr4r4 rrpeArrrecrByroqrdx Ar4cur4rrnuu 6asoBofi .{acru: (OH-
3LIKa), ((Du3l4'recKlre ocHoBbI MrrKpo- n IlaHoclrcreunoft TexHrzlo4), <MarepualoBeAeHl4e HaHo-
c rpyKTyprzpoBaHHbrx MaTepr4aJroB).

3nauun, rloJrfreHHble B paMKax vsylieHtrflAanuofi Ar{cunnnr.rHbr, Moryr 6rrrr npnueHe-
HbI nprl LI3y{{eIfI4vI ApyrI'IX CIeIII4aJIbHLIX ALI0IIUIII{H IIo HaIIpaBneI]I4Io IIoAroToBKI4, a TaIeI{e IpI4
BbrnoJrHerrnr{ BbrnycKuofi rcnanu@rurarlr4oHHoft pa6oru,

3. KOMTIETEHIII4I,I OEYIIAIOIIIE| OC.fl , O OPMI4PYBMbIE B PE3YJIbTATE
o c B o EHvIfl . I.I/CL\ r4[n I,IHbr (M O AyJrfl )

B npoqecce ocBoerlnrr 4anuofi AI4cIII4rrrrr4H6r cryAeHT cfoplaupyer r4 AeMoncrprzpyer cJreAyro-
qrze upo{leccrzoHuurbHbre KoMrrereHrlrz[:
1) cnoccl6Hocrblo yqarblBarb coBpeMeHHbIe reHAeHrIHrr pagBvrrr4tr grrerTpon[rfl4, r{3Mepr4TeJrr,-

noft z ]lblql4cJll4Telr,uoft TexHIzKI,I, rzutpopvaqrroHHbrx rexHoJrorr{ft s csoeft npo41eccr.iogallHoft
AerrerrbHo crz (OIIK-7) ;

2) roronHocrblo [po]loAlrrb gltcrreplrMeHTaJrbHbre r4ccrreAoBaHr4r rro cr4HTe3y u aHarl1r3y Mare-
pr4aJroEr rz noMrroFreHToB HaHo- rz Mr4r(pocucrelruofi Texr{r4rs{ (lIIt-2);

3) foroBHocrbro l4crloJlb3oBarb 6asosoe r(oHTponbHo-r43Mepr4TeJrbHoe o6opy4onaHr4e Ar.rr Mer-
pororlzqecroro o6ecnerreHrl{ I4ccJIeAoBaHIaft u npoublrllJreHHofo [porr3BoAarBa MarepuaIroB rr
KoMrr orreHToB HaHo - r,r Mr{Kp o cu creunoft rexur4Kr4 (lIK- 9).
B pes;rlmare ocBoeHlrt AI{cIII4rInLrHrr o6y.rarorquiicx norrxeH ,4eMoHcrprrpoBarb cne,4}Torrlr4e
p*yJrbrarbr o6pas oeaual :

!)-3Hgru-ocHoBuble olpeAeJleHr4fl rzrcnepcHocrr4 HaHoMarepr{aJroB, gJreMeurHoro, rfasonoro co-
craBa (lIK-2).

2) Yrue;rl;nu6zpau KJIacc o6opy4onauLrfl. Arrflala;r-rru3avr r(oHTpon.fl HaHoMareplraJroB B coorler-
erBr4r.r co oneqri S v roft ,rexunqecrorx 

3 ap;a.t (O fIIt- 7) .

3) Brraaet5l rr,reroAaMl{ aroMHo-crlnonofi r4 pacrpoBoft vurcpocxorarvr,lracbpaxqnoHHbrMt4 }r cner(-
rpanbHBIMLI MeroAaMLI AJII ArlarnocruKrl HaHocrpyr(Typr{poBaHHbrx MareprraJroB (IIK-9),

Obulas rpyAoerraxocu AucuulrII4HbI cocraBJr.rrer 6 sa-{erurrx eAr{Hr4rL 216,aacos,

4. cl'PvKTyPA Ir c OAEPX{AHI,IE AI4cIIIdtIJIr4HbI (MoAyJffr)

Bu4r,r y.re6uorl pa6orr.r, Bl(Jtrorrarr caMocrorrerblryto
pa6ory crygeHrot
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C o4epncaurr e Arr cquu Jrtr[rbr
Jlercuull

PasAeil 1. MeroAu orll)eAeneHrrfl rr4crrepcuocrr4 MareprlanoB r.i rroBepxHocrHbrx ceoftgrn.
1.1. Knaccu(frznauu.a HalloMareplzaJroB no pa3MepaM rz csoftcrBaM. ConocraueHze ceoficrBa\4
Marepr4 ano B M eroAbr rz ccneAoB aHr{fl r.r Kourp o nfl . 2rr
1.2. Mt:ro4rr orrpeAerleHlre AlIcnepcHocrr4 Marepr{aJroB: MeroA ra3orrpoHriqaeMo-
c'u4, crarlr-IecKl{e Lr nr4HaMLrrrecl(He a4co6pquolrHbre MeroA6I. Ceeroebre Mr4(pocl(ortbl, pacrpo-
B bre o rrrr4rLre cr{r4e MrzKp o cKorrrr (P OM). 2u
1,3. PacrlloBat enel(TpoHHat MlrnpocKorrrx. llpraHqun pa6orrr. Cxerr,ra nsaulro4eitcrBkltr ocHoB-
HbIX g.lleMeHToB. Pa^:peruaror{ail cnoco6uocrl. Bmzluue pennecfa r,r gJroMeHTHofo coeraBa Mare-
p wana Ha .[o JryqaeMbre AaHHbre. Crepe ou erpr4qecrs4 e usrr,rep eHnl. 4u
1,4. 3ouAona.s MI4KpocI(orII4.f,: aroMHo-c[JroBar Mr4r(pocr(olr4tr, ar(aHnpuoua.s ryHrlenr,Harr Mr4r(po-
cKonllfi, srIeI{Tpo-cI4JIoBat Ml4Kpocl(olrax, llpauqau pa6orur. Cxelra nsautro4efi erBr4tr octroBHbrx
oJreMeIJTo B" Pasperuarcxqatr cnooo6Hocrr. 4'r
1,5" Mercarr 4zfrparunlr perlTrcHoBcKt4x nyueft u uefirpouoB, Ar4naMr4qecKoe pacceflHne cBela.

,/rt

PasAer 2. Mero4u orlpeAeneHl4fl gJIeMeHTHofo 14 dra-:onoro oocraBa uaHoMareprraJroB.
2 1. Merc4bl onpeAeJreHrls oJIeMeHTHoro cocraBa: xr.rMrzqecKrre v $n:a.recrc.re. fpanul,rerpnue-
cxuft.vt rrlTpllMerpz'recxzit arlaJlrr3. Cuer<rparnHbre MoroAbr: aroMHo-a6cop6quouuufi. pegrrer{o-
crreKTpanr,Hr,rfi , ltacc-cnercrpalrHrrfii 2.r
2"2. Mi,erclbl aHaJIIr3a $a:oeoro cocraBa: MeroAbr peHTreHoBcnof, ener(TpoHHori z ueftrpousoff
guSparcgnru.2u

JIa6op aropHLre 3 aHrrrlrrr
Tetr,ta 1. OsHaKo\aJIeHLIe c npI4HIIIznauu pa6orbr orrrr4qecKoro Mr4r(pocr(ona, Onpe4eleuue

ArdcrrepcHr)crr{ rroporur(oBbrx uarepualon 4u
Te:ua 2. OsuaroMJreHlze c [pI{HIII4[aiuu pa6orbr pacrpoBoro oJrer(TpoHHoro

Ha npHMelle upra6opa Quanta 200 3D. Llzyueuue ocHoBHbrx onepaqrzfi B nporpaMMe
npu6oporr,r, 4u

Te;vra 3. ll:yuenze uuSopnrarrzBHocrr.r cutnaJra
Hr;rx oJreKrpoHoB B P3M tzso6paxeHuax. 4u.

Teua 4. osnaxorareHkre c npliHur.rrraMu pa6oru aroMHo-crzJroBofo Mr4r(pocr(orra Ha npr4Me-
pe uprz6opa Ntegra Aura. IrlsyueHne ocHoBrrbrx onepaquft ts rpofpaMMe yrrpaBneuu;r upu6oporrn

Mr4r{pocKorra

yIIpaBlreHrzt

rzcTI4HHO BTopr4rrHbrx ri ynpyfo orpa)r(eH-



Nova. Pe;arasauu{ KoI-ITaICTHofo I4 rrpepbrBrzcro-r(o}rrar(T}roro pgrg{Moll cr(aHr4po sattutr 4't.
Ttlrvra 5. llonyueulre Bonbr-aMrrepHbrx xapar(Tepr4crrlr( MarepuaJroB MeroAorr,r CTM 4q,
T'tllta 6.VIccrcgoBarrr4e rlpllrloBepxHocrHbrx cnoitcrs npr4 noMorlu ACM: 3JreKTprrqecr{?rx,

I{aIHnTHLIX . 4q.
T<>tta7, OnpeAeneulle AlrcnepcHocrl4 r{acrr4rl KoJrJror4AHoro pacrBopa MeroAoM ArzHaMarre-

cKoro paeceflHvrfl cBera ua npu6ope Horiba. 4.r.
Tr:ua 8. Zsyueuue LI3MeHeHI4e orlTl4gecxux cnoficrB HaHoMarepr4aJroB B 3aBr4cr4Mocrr.r or

pa3Mepa qacrr.rq crreKTpaJrbHbrMrr MeroAaMrr 4q.
Teva 9. llparrauecKl{e HaBrIKI,I pa6orrr ua npu6ope MaJroyrJroBoro peHTreHoBcKoro pac-

cetrHnfl2,L,

Teua 10. Pa6ora c MI4poBbIMu 6anrarv.;z crpyKrypHbrx Aar{HEx (MI4HI{PI4CT, Mercury)
fn panrzuecrcue pa6orrr
Te:ua 1. llurerpanbHble xapal(TeplzcrnKr4 onpeAeJreHufl. rucilepcHocrr4 Marepr4aJroB. 2,r
Te>va 2. llpoceeuunarculat 3neKTpoHHas Mr{rcpocr(orur r4 Mrrr(pocKorrrr.f, Bbrcor(oro pa3pe-

ureuus 4q
Terrr,ra 3. Irlu$parcpacHa.r crreKrpocKonr4.{. 2.r
Tetwra 4. oupeAeneuue xl4Mlzqecrofo cocraBa aroMno-gMnccrroHrrLrM c[er(TpaJrb]rbrM Moro-

AoM rlo aToMHbrM cneKTpaM BeulecrBa 2rt
Terva 5. XzuuqecIcl4e MeroAbI orrpeAeJreHr4rr grreMenruofo cocraBa Har{oMarepr4anoB 2't
Tern'ta 6. [u$parcquoHl]ble MeroAbI: per{Trer{oBcr<an, neftrpoHHarr, 3rreKTpoHHarI. 6.t

5. O]EPA3OBATEJIbHbIE TEXHOJIOfITI4
B panar<ax Jrercrl?roHHoro rrypca:

5.1. ArcrlrsHbre r{ [r{TeparTrrBr{bre ftopurr o6y.renun
C qelsrc SopvruponaltrflLr pa3BI4TI4.f, upo$eccrzor{aJrbHbrx HaBbrKoB cryAeHToB n yue6nou npo-
Ueoce uCIIOJIb3yIoTc{ aI(TI{BHLIe I4 I{HTepaKTLIBHbIe $Oprr4rr [poBeAeHax zaust'uit B CoqeTaHr4r4 c
BHeayllr4Topuofi pa6orofi: (r<onrpoJrbr{Ere ay,4r{TopHbre pa6orrr, rrHh]?.BTrryanbHbre AoMatrrr{r4e pa-
6orlr)"
5.2. CaruocrorrreJrbrran pa6ora cryAeHToB
Cauocro.qreJlbHat (nHeay4rzropnar) pa6ora cryAeHToB BKnroqaer 3ar(peurer{r4e reoperr4rrecKoro
Marepvana npu rroAroroBr(e K BrrrronHeHr{ro r.iHAr4Br{Ayaltuofi Aovarunefi pa6orrr, K [paKTur{e_
cKIrM 3aHj[Tr4rM. Ocnoea caMocro_rrenruofi pa6ortr - r43yrreHr4e nr{Teparypbr ro peKoMeHAoBaH_
HbIM I4croqHIrKaM Lr I(oHcrIeI(Ty nexqufi, rloAforoBr(a orrrera no na6oparopHoMy rrpar(rr4r(yMy,
5, 3. My.rrr,ruruequfi nr,r e rexu o Jr o rr,ru o 6yu eu n
Hercoroprre I43 JI9KIII4oHHIIX u rrpaKTrlqecls4x sauflruit npoBoArrrcfl B Br{Ae rrpeseHTarlafi n rrlylr,-
rzue4uftetofr aygnropu:'l- c LrcroJtb3oBaHpreM KoMrrbrorepFroro [poer(Topa. CryAenraM rrpeAo-
craBJl.flerc.f, KoMrlblorepurrft l(ypc neKllwfr, a raloKe opraur43yrorcrr Macrep-KJraccbr, npeAnorafa-
IoIrII4e AeIvIoHcrparII4Io npI4eMoB, TexHoJIorufi., Mero.4oB o6pa6orxa Lr anarftaa uso6panreHwit uc-
cJlenyeMbl:x uaHo o 6p a-: IIoB Ha r(o HKp erHbrx 3 aAarrax.
5"4. PetruHr-KoHTpoJrb
Pefirunr-rcoHTponb rpoBoAlrrclrplrpasa3aceMecrp, On upe4uoJraraer orleHr(y cyMMapHbrx6at-
JIOB rlo cJl:eAyroul4M cocraBJIrrIouII,IM: 6allu Ha KoHTpoJrbrlr,x garrflTLrflxi KarrecrBo BbrrIoJrHeFrI4t
AoMaIlHLt,K TIrrIoBr,IX saganufr, paccMarpl{BaeMblx Ha rrpar(Trzqeclszx 3arrtrruflx. Paclpe4eleuue
6allott rrct KoHTponbHbIM Meporrpl4.flTlr{M orrpeAeJ]rerc.f, Jrer(TopoM, BeAyur{M Ar4crlunruiHy.

6. OIIEHOIIHbIE CPEACTB A TTfl TEKYUIE|O KOHTPOJIfl YCTIEBAtrMO-
cllu, fIP o MExtyr orrH olZ,q,rrn crAtII4I4 tlo I4T o f AM o cB o E HI,Iq nvc -
III{IJII4I-IbI LI YTIEE H O.MET OAI{LIE CIT OE O EE CIIEqEHI{E CAM O CT O'I.
TEJrbHOrz pan ouJ CTyAEHT OB
6.1. 3rcsaiueHauuonnr,re nortpocrr

1. I(alr npoucxoAr{T {roprrruponanue n:o6poKeHu.s s p3M
2. I{.ar npoucxoArrr cfoprr,rraponauue uso6pa)Ker{r4r n ACM
3. 9eru o6ycnoBJreHa 6omrrrart rrry6uua cpoxyca n pOM



4. onpe4ereurze Ar{cnepcHocrr{ rro Ar4HaMr.rqecroMy pacce{Hr.rrc cBera
5. l{arona rzufropnrau4BHocrb rzcrr.rHHo BToprzrrHbrx oner(lpoHoB
6. l{arona znQopnrau'rBHocrb yrrpyro orpa)Ker{Hbrx oJrer(rpoHoB
7. l{arue MeroAl;r rro3BoJrrror non} rr4Tb pac[peAeneHr{e HaHoqacrr4rl no pa3MepaM
B. l(naccudtrar<arlr{fl crrer(rpoMerpr{r4
9. Jlpranqnu MeroAa MyP
I 0. llpeAcraeurb cxeMy gMrrccr4oHuoro crreKTpaJrbHofo aHaurtoa
1 1 . IvleroArr r,rccJreAoBaHr{rr noBepxHocrr{ Marepr{aJroB
1,2. AHanzs rpaexTopI4fi nancl.racu4ll, ceAr{MgHTarluor{Hbrit auaJtvs,yJlbrpa3Byr(oBbre

M0TOAbr;

13. PenrrenoAu$parcqr,ronHbre MeroAbU
14. SnexrpoHuar cneKTpocro[u.rr;
15. Itone6arenbHa;r MrrKpocKorrr4rr;
16 " IJefirpouuaa 4zsparcroMerpr{r;
I7. Marulrrnas uefinpouorpa$ut.

fi3. B onp ocr,r p elEru$r-nourpo.us

P eft runr-r<ourp o,rrn J\! 1
1. C>reua onrur{ecKoro Mr{r(pocrcola 14 ocHoBHbrg rrapaMerpbr.
2. Kax Qopvrupyerc.{ 3o}rA B POM.
3. I{arc srrrrrrAr4T cleKTp BTopurrubrx 3ner(TpoHoB.
4 . Kar tp oprtrup y er c s. Korrrp acr as o 6p anceu Lrfl. B lrcrnlH o BTopr4qHr,rx
5. OupeAemzrr 4lr@par<qr4oHlrbrx npeAerr pOM, rreM Ha caMoM Aene

rcura.f, cnoco6uocrr P3M.
F eft rnnr-rcourp olrl J\!2

1. llpuuquu pa6o-rrr CTM. Tynuenrutrft ror.
2. Clrlonoe nsarzuoAeficrBr4e sou4-o6paseq n ACM.
3. Orrn.recrca.fl clrcreMa perr{crparlrrr4 orKJroHeHr{.fl 3oHAa.
4. Marpocxonnr rrarepanbHbx cr4Jr.

5. Pasperuarorrlart crroco6uocrl ACM B KoHTaKTHoM pers4Me.
6. MeroA rpa^:onoro KoHrpacra.
Pefirunr-xonrpo.ln J\b3
1. Xlnruqecr<uft ue:ro4 o[pe.4eneHr,r.s oreMeHTHoro cocraBa,
2. @n:vqecKrlfi nrero4 orrpe.4eneHr{r orreMeHrHofo cocraBa,
3, fpanrznrerpu.recrufi MeroA,
4. Tzrpurraerpu.{ecxuft Merol,
5, AlorraHo-a4cop6quouHufi naeroA.
6. PenrreuocneKTpanbHrrft rueroA.
7 . Macc-cnerrpoMerprzr.

6,3" Boupocbr AJrrr KoHTpoJrrr caMocrorrrelr,nofi pa6orlr:
1 . flprevruyuecrB a u HeAo crarK u nu6paryuolrHbx MeroAr4r(.
2. flc,reuurzar JleHuap4a-[xouca v 3aByrcuMocrb gr4Jr or paccrorr{}rr.
3, Pe:louancn as. qacroraKaHTr.rJreBeoa.

4. CuJrrr, geftcrnyloulue Ha 3or{A.
5. MeroAr,r MareMar[rrecrcofi o6pa6orxz ACM uso6paxceuzft .

6. Itpanrre rroABoAa-orBo,4a.
7, Cxeiraa nsar'rNaoAefi crBr4.s ocr{oBHErx gJreMeHToB CTM.
8. Itanr,r6ponxa cKaHepa r{ recrr4poBaHue 3oHAa,
9. drredlarcru cKaurzpoB aHufl.
1 0. Ome-cueKTpo cr(orrrr{.
1 1. [n$parcrlr4r MeAJreHHbrx sJrer(rpoHoB.
12. MaruurH o - cLr JroB a.s Mtrr(p o cKonI4 rr.
13. Mnxpocrorrus dmaxruero roffr,
1 4, flp o cn errr4B aroq as sneKTp o HH alr Mr4r(p o cK orrv s.,

SJrer(TpoHax.

ol]perlen.fiercr pa3pema-



7, Y IIEE HO.MET OAI4IIT] CK OE I4 I4I_I O O PMAUIIOHH O E OEE CIIETIEHZE
AT,ICTII4IIJII4HbI

OcnosHaLs Jrr.rreparypa:

1. Bne4euue n $euronauorlotonury: Syn.qanoeuraJrbHbre ocHoBLr rl na3epHbre MeroALr
yrlpaBJltleMoro lloryqeH.Vfl. u Al4arHocrrrKr4 HaHocrpyKTypr{poBaHHbrx Marepr4aJron : yve6-
noe noco6zell C,M. Aparerru rE rp.-M.:Jloroc, 2015.-744 c.

2. MeroAtt rIoJIyqeHLI.fl 14 I4ccJIeAoBaHr4rr HaHoMarepr4anoB rz HaHocrpyt<typllA. Curon - M,:
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