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1. UEJrr4 OCBOEHT{fl Ar{CUtrrrJII4Hbr

Ile.nrro ocBoeHI,Is AIrcuI,InnI4HbI .f,Brsercf, cfoprurlrponaHze zttasuit o6 ocHoBHbrx rvreroAax
ollpeleneHl{r II,IcnepcHocrLI HaHoMarepvaJroB, 3JreMeHTHor'o, Sasonoro cocrana, a rarore o6lacrsx
[pr4MeHeHr4r Ka)KAO| O MeTOAa.

3aAa.ru ArrcqnrrJrrr Hbr :

'3HaKOMCTBO C TeOpeTLIqecKI4MLI OCHOBaMI4 COBpeMeHHbIX CpeICTB ArrafHOCTr4Kr{ HaHO-
cTpyKTypr,rpoBaHHbrx MaTepr{anoB ;

'IIoJIyqeHIre npaKTI,IqecKI4x HaBbIKoB rrpu pa6ore Ha coBpeMeHHbrx Ar4afHocrr4qecKr.rx KoMrr,rreKcax,
a raKxe rp aKToB aHrr u I p ac;tu$po B Kr.r flonyrreHHbrx AaHHbrx,

2. MECTO nUCUr4trJrr4HbI B CTpyKTypE OIIOIT BO

fiuuluntmua <MeroAbI aHanLI3a I4 KoHTpoJr{ r{aHoo]'pyKTypr{poBaHHbrx Marepr4anoB r4 cacreM))
orHocl4Tcq K ALIc{unnIrHaM 6asosofi qacrl4 OIIOI [o,4roroBKr4 6axalanpoB rro Harrpar]JreHr4ro
< H anorexso JIof trr4 I4 Mr,rKpo cr{creMHa.f, TexHI,IKD).

flpepernusuru AIrcIII4nnI4HbI: <@zsIaKa>), <@usa.recKue ocHoBbr Mr,rKpo- u HaHocrzc:renanoft
TCXHI4KII), <MATCPUAIOBEICHI,IC HAHOCTPYKTYPI{POBAHHbIX MATEPI,IAJIOB).

3. IIJIAHIIPYEMbIE PE3YJIbTATbI OEI/qEHVIflIIOAI4CIII4TIJII4HE

flnanzpyeuble pe3ynbraur o6yueHIrr rro Arzcrlr4nnr4He, coorrreceHHbre c nnaHrrpyeMbrMrz pffynbraraMr4
ocBoeHz.f, OIIOII

Koa SopnaupyeMbrx
rounereHqufi

Vpoeeur ocBoeHut
KOMneTeHUHtr'

fllaHrzpyevrbre pe3ynbrarl,;r o6yueuut no AucuHnJrr,t He

xapaKTepu3yloultre gra[bl Qopnr rzponaHnr Ko Mrr ereHqu fi
(noKasarerrz ocBoeHur rcoltnerenluu)

I z J

onK-3
qACTVTIHOC

ocBoeHrze

3uars: npr4nrlunbr opfaHri3arlur4 H npoBe,qeHr4.s
oKclepr,rMeHTiurbt{blx rzccJleAoB aHuft ; npegenrHr,Ie ycJroBlr n fipv
rlocraHoBKe $rasuuecxoro 3KcrrepHMeHTa; qr4cJroBbre

xapaKTepr{crr4Kr4 u pacnpeAeJreHu.rr clyuaftHtrx BeJrrzrndH;

oueHKy napaMerpoB pacnpegeleHzfi; npoBepKy
cTaTr{cTlrr{ecKl{x fH[OTe3; OCHOBbI perpeccHoHHoto aHanv3a;
cTaTr,rcTHqecKl{e l\4eTOAbI; MeTOAbl CUCTe MHO| O AH'lJrulfA.
Ymers: coc'raBJrlrb cxeMbl
3KCrreprrMeHTZLI b t-t brx r4ccJIeAoBaHHU;

AJrs npoBe,qeHu.rr

o6pa6arr,rrarr,
aHaJrr43r,rpoBaTb, [peAcraBrqrb a ocpoprul.rrs pe3yJrbrarbr
3KcrrepHMeHT€LrIbr{brx uccnegon,auuit.
BlaAers: HaBblKaMrz BbrrroJrHeHHr ustrepeunfi, o6pa(5orrcu

AaH H blx H3MepHTr3Jrb Hrrx ua6l rc aeuuit, Il ory qe HHr pe3yr braro B

usvepeHuil r4 orIeHKr4 norpeuruornefi; coBpeMeHHbiMH
MeTOAaMH H Cpe,ACTBaMr4 a3MepeHr,rq, noBepKr4 H KoHrpoJr.q c
lrcrroJrb3oBaHpreM ranSopruraquoHHbrx ctrcreM; MeroAaMa
aHaJr43A U KOHTtrOrq HaHOCTpyKTyprlpoBaHHbrx MaTepHuuroB a
CIICTEM.

OIIK-5
qacTLqHoe

ocBoeHI4e
Kpr4Tepu.rrNr eQ$ercrrznuocru v

pelxeHHrr IIo TexHoJlorprr4 14

H KOMTIOHEHTOB HAHO- U

3nars: nepeqeHh o6opy.4oaauu.r Ha npou3BoAcrBe u B

la6oparopuu, o6ecnequsaroruefo 6esonacHoe npo143Bo,qcrBo
IIpu [poH3BoAgrBe z vrccJTe!oBal{u?t MaTepnaJro]B 14

KoMrroHeHToB HtlFto- h Mt4KpocHcreunofi TexHLtKrz; ocHoBbr
HaHO0e30rracHocTH.

Vmerr: orreHr4Barb rro
6egonacuocru rexH14qccKr4e

IIpr4MeHeHI4rO r\{aTepHaJroB

MllKpoclrcretrHofi rexsrzrcn.
Blageru: MeroAaMH aHarv3a u KoH:rpoJrs
HaHOCTpyKI'ypHpoBaHHbtx M aTep auuroB H cHcTeM.



oI]K-7
qACTHI{HOE

ocBoeHI{e

3uars: [paroaAHble flpofpaMMbr 14 cpeAcrBa
aBTOMaTA3UpOBaFTHOfO [pOeKTUpOBaHilq, nCrroJrb3yeMbre tlpH
peueHHH r4Hlr(eHepHbrx 3aAaq.

Yuers: [poeKlHpoBarb Lr conpoBo]r(Aarb npor,r3BoAcrBo

TexHI{qecKHX o6beKToB, c}IcreM H rrpoqeccoB.
B.naAerr,: MeroAr,rKaMr4 opraHlcarluu pa6orst flepc(JHa.rta,

co6moAeHuf, TexHoJroruqecrofi n rpyaoeoi Ar.lcunnnuHbr.

IIK-2
I{ACTHqHOE

ocBoeHne

3narr: ocHOBHbre MeroAr,{Kr,r gKcrrepnMeHTa.[bH[,rx

HcoJreAoBaHrttrt ctntrega 14 aHarvga Marepr{aJroB H KoMnoHeHToB

HaHo- r, MlrKpocucrerrgofi rexuuxpr.
Vmeru: nnaHr{poBarb H npoBoAr4Tb rrccJreAoBaHlrr ro cr{HTe3y r{

aHaILr3y MaTepI4&JIOB lI KOMIIOHeHTOB HaHO- I4 MI,IKpOCHCr,enluOfi

TEXHIdKA.

Bra4err: HaBbrKaMH nsr6opa olrrnMaJrbHbrx M€)ToAoB

npoBeAeHur Hcc.[eAoBaHuft uarepuuto]l l,t KoMnoHeHToB HaHo-
n Mr{Kpoct{crevHofi TexHHKlt.

IIK-4
qacTHqHoe

ocBoeHHe

3Harr: 6asosoer KoHTponbHo-rr3MepHrerbHoe o6opyAc,naHue

Anfl Merpororr4rrecKoro o6ecneqeulrfl uccneAosaHvtir pI

npoMbrrxleHHofo [porr3BoAcTBa HaHoMaTepHzIJroB 14

KOMNOHEHTOB.

Ymers: ocyqec'rBJrrrb AnarHocrr4Ky HenoJraAoK 14 .Iacrlt.rurrfi
peMOHT H3MepIZTeJIbHOfO, AuafHoCTHtI€rOKOrO,
TexHoJrorh qecKoro o6opyAonauu r.
BlaAerr,: HaBbIKaMH MoHHTopI4Hra Azar-Hocrr4qe(lKoro,
TexHorof HrrecKolto o6opyAonauus.

AoeMKocrb Ar{crII4rrnIaHbI cocraBJurer b 3ar{erHbrx eAI,rHr,r{, qacoB
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4. OEbEM pI CTpyKTypA AI,ICUUIJII,IHbI
rbl cocraBJurer 6 3ar{erHbrx enl,rHrru . 216,lreLcoe

C ogepxanr{e JreKIIuoHHbrx s aHqrI-lffi rro Arr cqu[Jrrrue
PasAer 1. Mero4rr onpeAeneHufl rvrcrepcHocrr,r MareprzanoB r.r rroBepxHocrHbrx cBoficrB.
1.1, KnaccnQuxaqrar HaHoMarepLIaJIoB no pa3MepaM r{ cBoficrBaM. ConocrasreHr{e cBoiacrBaM

MaTepI{aJroB MeTonbI 14 cc JreAoB aHr4q I4 KoHTp on{.
1.2. Merolbr orlpeAeneHl'Ie AllcrrepcHocrkr MarepvaJroB: MeroA ra3onpoHr4rlaeMocrr4, crarrrqecKrze u

AuHaMI4qecKI4e aAco6pUpIoHHbIe MeroAbI. CseroeHe Mr4Kpocrconbr, pacrpoBbre orlruqecKrre MHKpocKorbr
(POM).

T



1.3' PacrpoBat gneKTpoHHa.s Ml{Kpocxorlrax. llpuuqun pa6oru. Cxerrra nsaulro4eficrBr4fi ocrroBHbrx
sJIeMeHToB. Parpeuarorlar crloco6nocrr. Blusune penre(lla t,t gJreMeHTHoro oocraBa MarepLrarra Ha
noJryqaeMbre AaHHbre. Crepeolrerpl4r{ecKr4e r43MepeHr4.f, .

1.4.3oH4onal MIaKpocKonI4s: aroMHo-cuJroBarr N,rr4KpocKoilr4-fl, cKaHupyrcqar ryHHenbHafl
MI4KpOcKonI{t, SJIeKTpo-crIJIoBatr Ml{KpocKonux. llpzuquu pra6oru. Cxeua nsazrrlo4eft crBLrfl, oc1roBHbrx
gJreMeHToB. Paspeurarorlar cfloco6nocrr.

1.5. Merollr 4u$paxulru peHTreHoBcKt4x nyreff u neftrpouoB, Ar.rHaMr4qecKoe pacce-sHrde cBera,
PasAer 2. Mero4u orrpeAeneHlls gneMeHTHoro r4 Sasonoro cocraBa HanoMarepuaJroB.

2'1. Meroabl orlpeAeneHlls greMeHTHoro cocraBa: xuMr4r{ecKrze u @usuuean"e. fpanralrerplzqecKr4rr
Iz rl4Tpl4Merpuuecrud aHiuII43. CuerrpalrHble MeroIbI: aroMHo-a6cop6quoHHbrr{-, peHTfeHocner<rpa6Hru-,
Macc-crreKrpalruuffi

2.2. Merclr;r anaurtlr,a Qa:onoro cocraBa: MeroAbr perHTfeHoBcxoff', oneKTpoHHofi'u uefirposuofi'
4rzSpar<qzu

Co4epxanze .na6oparopHbrx :aHsrufi [o Atr cqv[JrrrHe
Telra l. OgnaxoruleHue c npI{HIII4rIaMr4 pa6orrr onrr4rrecKofo MrlKpocKona. Onpe4rlrenue

Ar4crrepcHocrrz rropouKoBbrx MaTepr.ranoB
Tetvra2. ognaxouleHkle c npvHIII4naMIa pa6orrr pacrponroro gneKTpoHHoro MaKpocKorra Ha nprrMepe

npu6opa Quanta 200 3D. Llsy.renue ocHoBHbrx onepaquft B nporpaMMe yrrpaBneHrar npvr6opou.
Teua 3. I'IsyveHue unlpopuau.IBHocrl4 crrrHana rlcr.lrHHo BTopr4rrHbrx r.i ylpyro orpaxeHHbrx

oneKrpoHoe e P3M raso6paxeunxx.
Ter'ra 4' OsuaxolulreHlle c npI4HIII{rar'ru pa6or6l aroMHo-c[noBoro Ml{KpocKorra Ha [pr4Mepe

upuOopa Ntegra Aura. IzlryveHrze ocHoBHbrx onepaqufi B rrporpaMMe ynpaBJr ewux npu6oporr,r Nova.
Pearzsallut KoHTaKTHofo 14 npepblBrrcro-KoHTaKTHoro penerMoB cKaHupoBaH7,fl,

Terr,ra 5. flolyueuue BoJIbr-aMIIepHbrx xapaKTepvcrr4K MareppraJroB MeroroM CTM
Teua 6. Zccle4onauue npunoBepxHocrHbrx csoficre npkr noMorrlr4 hCM: sreKrpr4qeoKr4x,

MATHI4THbIX.

Teva 7. Oupegeneru4e rllcnepcHocrlz rracrllu KOJrJrot4 AHoro pacrBopa Mero,4oM .4[HaMr4r{(]cKoro
pacceflHufl cBera Ha npra6ope Horiba.

Teua 8. ZsyueHue I43MeHeHI4e oIITI4rIecKI4x csoficre HilHoMarepr4anoB B 3a[]r4cr.rMocrr4 or pa3Mepa
rlacTu II cneKTpanbHbrMl,I MeTOAaMI4.

Teua 9. Ilpar<ruvecKlle HaBbIKu pa6orrt ua npu6ope ManoyrnoBoro peHTfeHoncKoro pacceflHtrs..
Teua 10. Pa6ora c MI4poBbIMu 6annauu crpyKrypHbrx AaHHbrx (MI4HKPI4CT, Mercury)

Cogepxauue [paKTrrqecKrrx s aHqrnii rro ArrcqulJrr{He
Tenra 1. ZHrerpanbHble xapaKTepl4crr4Kr.r onpereneHr.rr Ar,rcnepcHocrr4 Marepr4arroB.
Terrra2.llpocneuunarculafl gneKTpoHHair MrrKpocKorrvs.v MrzKpocKonrrr BbrcoKoro pa3perrreHus
Tena 3. Zn$parcpacHas cneKrpocKorrr4fl .

Teva 4. Onpe4eleufie xI,IMI{rIecKoro cocraBa aroMHo-gMr{ccr4oHHbrM crreKTpaJrbHbrM MeronicM rro
aToMHbrM C[eKTpaM BeqecTBa

Terr,ra 5. Xutrda.IecKl4e MeroAbI onpeAeJreHr4s oJreMeHTHoro cocraBa HaHoMarepr{anoB
Teua 6. [u(fpaKIIuoHHLIe Merorbr: peHTreHoBcr<ax, neftrpoHnas, gJreKTpoHHar.

5. OEPA3OBATBJIbTIbIE'TEXHOJIOTI4I4
B npe[oAaBaHlzlr AHcIII4TInLIHsI <<Memodut aHanu3a u KoHmponn HaHOcmpyKm)tpuponoHHbrx

Mamepuanor u cucmeu>> Llclonb3yrorcs pa:uoo6pasutre o6pa:onareJrr,Hbre rexHoJrornu KaK
TpaAI4III4oHHbIe, TaK 14 c rIpI,IMeHeHr.reM aKTrrBHbx r4 r{HTepaKTHBHbrx MeroAoB o]yueuux.

AKrusur,re 14 rIHTepaKTHBHbre MeroAbI o6yuenux :

fpynno a an d u crcy c cun (e c e np arcmwl e c Kue s aunm,wn),.

Pas1op KoHKpemHbffi cumyaquil (ece reKquoHHde u npaKmuuecKue saunmun).



6. OTIEHOTIHbTE CPEACTBA AJrfl TEKyTTIE|O KOHTPOJT,TT yCTTEBAEMOCTT4,

rIpoME)I(yrorrHotLq.rrEcrAIII4I,I no I4TorAM OCBOEHLTflAI,ICqHIIJII4HbI I,I
yqEEHo-METonurrE CKoE oEE CrIErrEH rln cAMocrofl TBJIbHorZ pas orrr

CTYNEHTOB

Tenyruuft r(oHTp o Jrb ycrreB aeM o crr.r cryAeHTo B

Ilpuuepurrfi cuucor BorlpocoB x pefiruur-ItoHrpo.unr J\bl
1. Cxerr,ra orrrr.rqecKoro MrrKpocKorra r4 ocHoBHbre napaMerpbr.
2. Kar Sopuupyercf, 3oHA B P3M.
3. Kax slrrrsArrr c[eKTp BTopr.rrrHbrx sneKTpoHoB.

4. Kar rfoprr'rupyercr KoHTpacr u:o6paxeuus.BVcruHHo ErTopr4qHbrx eJreKTpoHax.

5, Oupe4erurr 4u(fparql4oHHbrx rrpeAeJr P3M, qeM rra caMoM Aene onpeAenrercr pa3perxarculat
cnoco6socrr P3M.

lpuuepnrrfi cnucorc BorrpocoB x pefiruur-nourpo.rrro J\!2
1. flpunquu pa6orsr CTM. Tynnersnsrft ror.
2. Curoeoe n:azrr,ro4eftcrBr4e sou4-o6pa:eq e ACM.
3 . Orru.recKaq crrcreMa perrrcrparlr4r4 orKJroHeHr4r 3oHAa.

4. Mur<pocrolu{ narepanbHbrx cr4n.

5. Pa:peruarorqas cnoco6Hocrr ACM B KoHTaKTHoM pe)rfl4Me.

6. MeroA Sasonoro KoHTpacra.

flpurrrepurrfi cnucorc Borrp o coB rc pefi rzur-rcourp o"rrrc J\b3

1, Xzl,ru.recruft ueroA orrpeAeneHlrr oJreMeHTHoro cocraBa.
2. @usuqecrc4fi ueroA onpeAeneHri.s sreMeHTHoro cocraBa.
3. fpanurraerpuuecrulilrero4.
4. Turpzlrerpuvecrulivero4.
5, ArovHo-aAcop6qzonurrfi ueroA.
6. PenrresocneKTpanbHsrft lreroA.
7 . Macc-cuexrpoMerpr{.s.

IlpouexyroqHaq arrecrarrufl rro HToraM ocBoeHrrrr ArrcqurrJruur,r (orcraueH).

IlpuvrepHr,rfi uepevenr, BorrlpocoB K 3K3aMeHy

1. Kax npozcxoAr4r Qopvruponaune u:o6pa)r<eHr4s. s P3M
2. Kax nponcxoArrr rfoprrruponanze zso6pax<eHnfl. s ACM
3, 9ervr o6ycnoBJreHa 6omnaq rty6vna Sor<yca s P3M
4 . Onpe4ereHr4e Ar4cnepcHocrl,r no .qraHaMlrqecKoMy pacceqHuro cBera
5. Kaxosa ranQoprvraruBHocrb IrcrIzHHo BToputlHbrx gneKTpoHoB

6. Karosa un$oprrraruBHocrb yrrpyro orpaxeHHblx oJIeKTpoHoB

7, Kaxne MeroAbr rro3BoJrrror nonf{r4Tb pacnpeAeneHr.re HiaHor{acrl4u tro piBMepaM

8, KnaccuSranarlus cneKTpoMerprrrr
9, llprauqun MeroAa MYP
1 0. flp e4craBr4Tb cxeMy 3Mr,r ccuoHHoro cn eKTpanbHoro anaJrn3a
1 1. Merolrr uccneAoBaHlrr noBepxHocrr.r Marepr4aJroB

72. Asatms rpaeKTopr{fi nanoqacu4rl, ceArrMeHTaIIrIoHHbrit etyastuz, ynbrpa3ByKoBbIe Mero-AbI;
1 3, Penrreso4u$paxquoHHbre MeroAbr;

1 4. 3nerrpoHHa.[ cneKrpocKorrvs;
1 5, Kore6arerr,Ha.s Mr.rKpocKonr4r;
1 6. HefirpoHnar 4uSpaKroMerpl4f, ;

1 7. MarsurHax nefirpoHorpa$u.a.

Bonpocu AJrfl KoHTpoJq caMocroqrerbHofi pa6oru:
1 . flpeurvryruecrBa rr HeAocrarKu nu6paguoHHblx Me'roAI,IK.



2. Iloreurluar llenuapAa-lxonca 14 3aBr{cr4Mocrb cr4Jr er paccrorHr4rr.
3. PesoHaHcuafl. LracroraKaHTI4neBepa.

4. Curu, 4eftcrnyroqlre Ha 3oHA.

5. Mero.qrr MareMarzrrecrofi o6pa6ou<z ACM uso6paxeuufi.
6. Itpunne rroABoAa-orBoAa.

7. Cxerr.ra nsararaoaeficrBus, ocHoBHbrx gJreMeHToB CTM.
8. Itaru6ponxa cr(aHepa r,r recrr4poBaHr4e 3oHAa.

9. Apre$axru cKaHr4poBanr4{.

1 0. Oxe-cneKrpocKorrur.
I L [u$parurzr MeAneHHbrx oner(rpoHoB.

I 2. MarnrarHo-cr.rJroBa.rr MrzKpocKonu.s.

1 3. MzxpocKorrr4r 6rprrxHero rroJrr.

1 4. llpocnequBaroular 3JreKTpoHHaq Mr4KpocKolns.
(DoHl orleHor{Hbrx cpeAcrB Anfl npoBeleHu.s arlecra\uLr ypoBHr cQoprrauponaHHocrrr rconlnereHrluii

o6yuarorquxcs rto Aprcrlunnr4He o$opvrnrercr orleJrbHbrM AoriyMeHToM.

7 . ytIEE HO -ME T OnI4qE CK OE I,I IIFI@ OI'MAUI,IOHHOE OBE CilETIEHI4E
AI,ICqI,IIIJI]tIHbI

7.1. Kuuroo6ecne.reHHocrb

7,2. VIur epHer-pecyp cbr

1. Kpucrarlorpa$uuecrafl Lr Kpvrcriiluloxr4Mr4rrecKa.f, 6asa raunsrxAnr Mr4HepanoB r4 r4x crpyr(TypHbrx
aHarrofoB (MI4HKPI4CT>/l PeNzvr Aocryrra: hltplda.tabawjemaqJu4xinqydrys/

2. Keu6pu4rrcunft 6anr crpyKrypHbrx Aauvatxll Pexulllocryna:
http : //webcsd. ccdc. ca_!n. Ac.uk/client lo e in.plrp?fi {st attempt: 1

HaaMeuosaurie nrrreparypbr: aBTop, Ha3BaHrre, BUA

v3 \aqwfl , I,I3AaTeJIbCTBO

foA usAauflr KHI,I| OOE ECilEqEHHOCTb

I(oraqecreo
3K3eM nJrrpoB nz Aauui't e

6u6naorexe BrfY n

coorBercrBr4u c O|OC
BO

Harflqfie e

:rexrporrnoft
6u6ruorexe: BnlV

1 z 4

Ocuonuas lrareparypa*
1 .BeeAeHHe n rf elrronauorf oronrary :

SyHAaueHrarb Hble ocHoBbr H Jla3epHbre M eroAbr
yIIpaBJIfl eMOrO lonyqeHufl 14 ArrarHocTr,rKr4
HaHocrpyKryprrpoBaHHbrx Marepr4€rnoB : yre6uoe
no co6ue I I C. M. Apar<enru ra 4p.-M. : Jloroc, 201 5 .-
'744 c.

2015 http ://www. iprbookshop
.ru/40504.htm1

2. MeroArr noryqeHr4.rr tr uccJreAoBaHr4fl

HaHoMarep{aJroB r4 HaHocrpyKryp. Jla6oparop Hufi
rlpaKrriKyM rro HaHorexHoJrorr4rM : yue6noe uoco6ue /
E. [. Mauuua, H. 3. Lllepcrror, A, A. Es.[oxrrvron [r.r

ap.] ; noa peAaxuaefi A, C. Cr,rrosa. - 5-e r43A. -Mocrcsa : Jla6oparopu-a 3wawuir,2017 . - 185 c, -ISBN 978-5-00101 -41 3 -7 .

2017 http://www. iprbookshop
.ru/88492.htrnl

AorolnarelbHarr Jrr{Tep arypa
1 . MeroArr r4ccJreAoBanr4r MrlKp ogJreKTp oHrrbrx 14

HaHO3neKrpoHHblx MaTeplrilJroB Lr cTpyKTyp.
CraH upyrouar 3oHAoBar{ MlrKpocKo rrlrr. 9acrs I :

yve6Hoe noco6re/ Qurrvouona H.I4,, Konuuos B.B.
3aexrpoH. TeKcroBbre AaHHbre.- Hoeocu6upcr:
Honocr6npcxnfi rocyAapcrseHHtrft rexHuqecKail

f saBepcurer, 2013.-

2013 http://www, iprbool<shop
.ru/45104.htm1

2. Cepreee, A. I' HauouerpoJrorr4r : rraonorpaQr.rr / A.
f. Cepreen. 

- Mocxea : Jloroc, 2012. - 416 c.
2012 http ://www. iprbookshop

.rsl9122.html



8. MATEPI{AJIbHO-TEXHI4TIECKOE OEECTTEqEHI4E AI,ICIII4TIJITIHbI
fitx pewm3a\vLr rauuofi AHcIIIznnIdHbI LlMerorcs cleq.lraJrbHbre rroMerrlelprfl Arrfl npoBeAeHr{:t saHs-rufi.

neKAuoHHozo munq, sauamuil npoKmwlecrcozo/na1opamopHozo munq,, zpynnonbtx u uudueudyanuuutx
xoucynumaquft, meKyu4ezo KoHmporn u npoMeacymouuoit ammecmaquLt, q maKuce noMeu4errun dnn
caMocmo.nmenuuoil padomat.flpaxrtaqecrze/na6opa:ropHue pa6orrr rpoBoAsrc sn 106-3, I07-3, iOS-:.

llepeueur rrcrroJrb3yeuoro o6opyAoBaHr,rr :

1) llopoumonufi 4u(fparrouerp D8 ADVANCE,
2) MuxoanilIl{3arop uasepnuff 4uspaxqraonnsrfi HORIBA LB-550 (nauoana-nr{3arop pa3Melpa

vacrnq),

3 ) PeHrreuoncr<ufi 4ra@paxrorr.rerp SAXES S,

4) 3 oH4on ar craHurrr Irlurerpa- SpectaUpri ghtmax,
5) Crcanrapyroqa{ 3oHAoBaf, na6oparopux NtegraAura.
flepeueHr rlcllonb3yeMofo JII,IqeH3lroHHofo [porpaMMHoro o6ecle.reuns: MS Word, MIS Excel,

Matlab.



Pa6ouyro rporpaMMy cocraBrrJr

PeqeHgeHr

(npe4cranurenr pa6o:ro4arenx)

flporpauu a paccMorp eHa Lr o4o 6p ena Ha 3ace 1aluu

3ane4yroquft r<a$e4pofi

Pa6o.ias nporpaMMa
HarrpaBneHrrfl'.

llp e.qc elateJrb KoMr.rccr4r4

OIIO, no4nracr)

@zlIM

Apaxerxu

prv yue6uo-trrero.4uqecrofi Kor!{riccuu

Apaxenxu C.M.

pa6orur,

paccMoTpeHa Lr

uo4nncr)



JI I,I C T TIEP EYTB EP)ITAEH l4fl
PAE OrrEff rrp of pAMMbr ArrtcutrlrJrl4Hbr

Pa6ouas nporpaMMa o4o6pena na y.re6ullfi ro4

flporonor sace1alprflra$egpu Jt or roAa

3ane4yrorqnfi rca(f e4poft

Pa6o.ras rporpaMMa o4o6peua ua yve6ntrfi rog

flpororor 3ace1alur xa(fe4pu Jlls or roAa

3ane4yroqprft xa(beapofi

Pa6o.ras rporpaMMa o4o6pena na yue6Huft ro4

flpororcor sace1aHnflna$e4prrIb_or roAa

3ane4yroqufi ra$e4pofi



JIIICT PEIIIC TPAIIIII4 II3MEHEHI4IZ
B pa6oqyrc npofpaMMy Ar4crlr4nJrr{Hhr

(MeroAbI anurrtgall KoHTpoJIs HaHocrpyKTypupoBaHHbrx MareplraJroB r,r clrcreM o6pasonarelrnofi>>
uporpalralru HanpaBJIeHLLf, noAroroBrcra 28.03.01 Hanorexnonoruu r.r Mr4KpocucreMFq rexrrr,rKa

3an, xaQe4poi4_l
Ilodnuca @UO

Horr,rep

H3MEHEHI4'

Bnecenu rr3MeHeHr4rr u .racru/pa-:4elu
pa6ouefi nporpaMMbr

Llcuomrurelb
oI40

OcnosaHr,re
(HoMep u I.ara nporoKoJra

3acel.aHnfl rcadeaprr)
I

2


