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Ienn

0CBOCHNHA

1. LHEJU OCBOEHUS JUCLIUIIAUHLI

JAACHHIIJIMHBI

O3HaKOMIJICHHUE CTYyACHTOB C HAYIHBIMU u

IIPOU3BOACTBEHHBIMHU HpHHHHH&MH JIa3CPHOTO YIIOPAXOYUBAHHUSI HaHOCTPYKTYD ((CFBery-BFHI/IS» u

«CHH3Y- BBEPXDY, OIIHpasACh HA Pa3INYNA B JIA3CPHBIX U aHAJIOTOBBIX METOHAX. ‘

3amauu JUCIMILTAHEL:

* (dopMHpOBaHHE MOHATHH O pa3MepHBIX o(dexTax, XapakTepHBIX O0COGEHHOCTAX M
CBOWCTB HAHOMATEPHAJIOB;

® MOJyYeHHe IpeACTaBIICHUIT
HAaHOCTPYKTYPUPOBAHHBIX MATEPHAJIOB;

|
|

0  (QU3NKO-XHMHYECKHX MHpoLeccax (opmupoanus
|

|
L4 O3HaKOMIJICHHEC C METONaMHU IIOJTYUICHHUST HAHOYACTHI] U YIIOPAOOYECHHBIX Ha,HOCTHyI(Typ,

CPaBHUTCIILHAA OIICHKA H&S@pHLIX H HCJIA3CPHBIX METOJIOB;

L4 HpI/IO6p€TCHI/IC HaBBIKOB pa6OTI>I B HAYYHOM KOJJIEKTHBE. OT IIOCTAHOBKHU 321I1{3:."—IH J0

pealin3aluu JIa3epHOro SKCIICPUMEHTA.

2.

MECTO JUCHUILUIMHBI B CTPYKTYPE OO BO

Hucnunnmna «JlasepHbie MEKPO- M HAHOTEXHOJIOTHHY SBIISETCS JUCIUILIAHOM 10 BRIGOpY
4acTH, HOpMUPYEMOil yyacTHUKAMHU 06pa3oBaTeIbHBX oTHOIICHKH OITOTL |

Wsyyenwe muelmmiuHel npemmonaraeT HaTHuHe Y CTYHUCHTOB HpoecCHOHAJIEHBIX
HABBIKOB, MOIYYCHHBIX B PaMKaX H3Y4YEHMs CIENyIOMX AUCIMIUIAH: «MeTomsl u cpéL_LCTBa
M3MEPEHUH I1apaMeTPOB  JIa3ePHOTO H3JTYUCHHS, «O1TO3NIeKTpOHKAY, <<MaLTe:MaTH'Jgec1<o'e
MOZICJIMPOBARHIE CHCTEM IE€HEPAIMH i TPAHCTIOPTHPOBKH J1a3€PHOTO H3TY4CHHS, ((C()BpeM‘bHHLIIe

MaTCpHalkbl JJI OIITHKU U J'IElBepHOfI TCXHUKH,

3. INTAHUPYEMBIE PE3VJIBTATBI OB YUYEHMS 1O JUCIIUTIIVHE| "

[Inanupyemsie pesynbratel ofyuedust mo JUCIUIIIMHE, COOTHECCHHBIE C n.narmpyeﬁmeH
pesynbratamu ocBoeHust OITOIT

’7 Koa dopmupyemsix

YpOBCHB OCBOCHHSA

nanvpyemeie pesyteTaTel 06ydenns mo AUCLUNIIHS Xapakrepusyioitine

OTAe/IbHbIE TApaMETPEI
BOJIOKOHHOTO /lazepa
BXOJALIUX B HETO

KOMITCTEHLIWH ICOMIMTETCHUHU ITAIlbI (l)OpM]/IPOBE_lHMH KOMITIETEHI M (nou:maTenu OCHOCHHNSA KOMI'ICT@HL[I’I[/I)
! 2 3 |
[1K-1 HACTUYHOE 3HaTh:
Cnocoben OCBOEHME — THIOBYIO CTPYKTYPY OMUCAHHS HAYYHOTO HCCJICL[()“SJB,HHH‘ Ha
aHaJTU3MPOBATh HAYYHO- aTarne ero MIaHUPOBAHHS; |
TEXHUYCCKYIO — TIPUMEpBI MOCTAHOBKM 3a/1a4 HAaY4YHBIX HCCliCOBAHKI B
pobemy, 0by1acTH Na3epHOM TEXHUKH 1 JIA3CPHBIX TEXHOJIOTHH 1)1 B
dbopmynuposats uenn, CMEXHBIX 06J1acTAX,
3211a4M W MJIaH HAYHHOIO YMeThb:
MCCICloBaHN B — paboTath ¢ MCTOUHUKAMH MH(OPMALIK O nporpaM}wax
obsiacti nasepHoi unancoBol mopIepKKH HayUHBIX UCCIeI0BaH Ui, '
TCXHUKI U TEXHONOrUH — ONpENENATE aKTYalTbHOCTE NIAHHPYEMBIX HAYUHBIX :
MCCJICNI0OBAHUK Ha OCHOBE aHAJIN3a HCTOYHHKOB Hayqr;lu '
TEXHUYECKOH HHOPMALMY B 061aCTH Na3epHOM TEXHHKN U
JIA3EPHEIX TEXHOJOIHI;
Bragets:
— HAaBBIKH COCTaB/ICHUSA OMHUCAHMA MIAHUPYEMOTO HAYYHOTO |
HCCITeIOBAHUS, ! :
— HaBbIKM HCTIOJIb30BAHUS MEXKJUCLIUIITUHAPHOIO nohxoua
[IPH aHATIU3E HAY1HO-TEXHUYECKOH NpobieMbl M NaaHUpoBaH i
MCCIIEI0BAHIH B 00JIACTH NIA3EPHOR TEXHHKM U fa3epHbIX
TEXHOJIOTHiA; 1
IK-4 YaCTHYHOE 3HaTs: |
Cnocoben OCBOEHME *  00/1aCTH NPUMEHEHNS, NPUHLUNBI ACHCTBRS, KOMIIOHEHTHI 1
paccUHTHIBATE TUITHYHBIE BBIXOAHBIC XAPAKTEPHCTHKH BOTOKOHHDBIX JIA3€POB;

Vwmers: *

* aHalM3MpPOBaATh BO3ZMOXKHbIE 00J1aCTH NPUMEHEHUA \
BOJIOKOHHOT'O Jlaiepa B 3aBUCHMOCTH OT €ro X2PAKTEPHCTHK,




KOMITOHEHTORB

°  BBLIMOJIHATH PACYET NMApaMeTPOB BOJOKOHHBIX, na:eprlx
CUCTEM U BXOAALLMX B HUX KOMTIOHEHTOB;

Bnagers:

*  HaBbIKH aHAJIM3a KOHKYPEHTOCITOCOOHOCTH
pa3pabaTblRaeMBbIX JIA3EPHBIX CHCTEM;

i
*  HaBBIKH pacyéTa napameTpoB BOJIOKOHHOTO nasepél w0

MapaMeTpoB BXOAAIIMX B HETO KOM IMOHEHTOR,

JNEMEHTBI (B TOM YHCIIE
aKTUBHbIE) J1a3ePHBIX
CHCTEM Ha OCHOBE
HAHOCTPYKTYPUPOBAHHEI
X MaTepHaoB

T1K-6 YaCTUYHOE
CnocobeH OCBOEHHE
pa3pabaThiBaTh

3HaTE:

*  OCHOBHbIE ()H3MUECKHE NPUHLKIIB] ({)yuxunommonanuﬂ
JIA3CPHBIX JIEMEHTOB, U3rOTOBJEHHBLIX HA OCHOBE
HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAJIOR;

®  TMPHHUMITBI TEXHOMOTHHU U3TOTOBIEHUA ONTHUYECKOH
KCpaMHKH, B TOM YHCJIE 1a3epPHON HAHOKEpaMHKH; ‘
YMeTE: |
* pa3pabarTbIBaTh DJIEMEHTBI JIa3epHBIX CUCTEM Ha OCHOBE
HAHOCTPYKTYPHUPOBAHHBIX MATEPHAJIOB;

®  @HaIU3upOoBaTh CBOWCTBA M XapaKTePHCTUKH
HaHOCprKTyp[z]pOBaHI-IbIX MﬂTGpHﬂJ’[OB, B TOM YHCIIC ¢

HCMNOJIB30BAHHEM METOJI0B MaTeMaTHYECKOro MOOSNMpPOBAHMS .

Bnaners:

® HaBBLIKM KOHCTPYHPOBAHHWA aKTUBHBIX JJIEMEHTOR JIa3epHbIX

CHCTEM, BBITIOJTHEHHBIX U3 HAHOCTPYKTYPUPOBAHHBIX
MaTepHaioB;

* HAaBBIKU BBITIOJIHEHUS CPABHUTENLHOMN OLIGHKH
HaHOCTPYKTYPHPOBAHHBIX MATCPHAIIOB TIPH MAAHUPORAHNN UX
MCTIOIb30BAHUSI B JTA3EPHBIX CHCTEMAX;

4, OBBEM U CTPYKTYPA JANCIUINJINHBI
TpynoeMkocTh IUCIUIUIMHEBI COCTABIIIET 5 3aYEeTHRIX exunuL, 180 gyacos

Buzel yuebuoit paboTsr, fesg
BKJIIOYas 5 DopmbI
B CaMOCTOSTENBHYIO Obbem yueGroi TEKyMIero ., [y
w R
e 3 paboty cTyneHToB paGoTe, KOHTPONA
¢ IPUMEHEHUEM
Ne HaumeHoBaHue TeM n/unu s| 3 W TpyROEMKOCTS (B P YCIIeBAEMOCTH,
g o yacax) MHTEPAKTHBHLIX
n/n pas/eIoR/TeM AUCHUTIIMHBI 5 = . topma
3| = 2 o = METO/10B | N
g ~| 8§ &2 o NPOMEXYTOUHOI
o g E 25 (B yacax / %) :
= S| Eg §8 S arrecraluu
=S S &8 O (no cemecmpam)
Sl S Y
cs =
1. | CBa3b pasmepoB 06BEKTOR : PelTHHM-KOHTPOTb
paswet 3016 6 31 4/66 P
Y WX CBOMCTE. Nel
2. DU3NKO-XUMHS NOJTyUEHUS Pefitvnar-xoHTpONL
31671 6 37 3/50 ,
HaHOMAaTepHaJIoB. Ne2
3. Merone! mosryueHns
HaHOYAaCTUL 1 8- - Pl
" 3 | 6 35 3/50 ~
YTOPAROYCHHBIX PedTuHr-konTposin
HaHOCTPYKTYD Ne3
4. ITocraHoBKa nasepHOro
IKCIICpUMEHTA IO 11-
P 3 36 23 527
MORYYEHHIO 18
HaHOMaTepHasoB
Hannune B aucumnrinue KIVKP 3 . - % o z < -
Hroro no auciiumnimnze 3 18 18 | 36 126 15/37 344ET ¢ OLEHKOMH

Conepmaﬂue JIEKITHOHHBIX 3AHATHI 110 ANCHHUNJINHE

Pazpen 1. Cesizb pazMepoB 00LeKTOB M X CBOMCTB.
Jexnus 1. Kuaccudpuxanus

HAaHOOOREKTOB M WX  XapaKT¢pHBIE oco6eH¢<)CTﬁ:
KPUCTATNYECKAs, TEOMETPHICCKAsl, DJIEKTPOHHAS CTPYKTYpEL 34. ‘



Jlekius 2. PasMepHele  3aBHCHMOCTH GHU3UKO-XUMHYECKUX  CBOMCTB M&TepHaLHOB B
KJIACCHYECKOM U KBaHTOBOM IIPUOJIMIKEHUAX. 31,

Pasznen 2. ®duzuko-xummus momyuenus HAHOMATEPHAJIOB.

Jlexuus 1. ®opmuposanne marepuanos mo MEXaHU3MY «CHH3Y-BBEpX». 34.

Jlexuus 2. dopmupopanue MaTepHaJIOB 110 MEXAHU3MY «CBEPXY-BHHU3». 3.

Paszaen 3. Meroas! nostydennst Hanodacram u YHOPAXOYEHHBIX HAHOCTPYKTYP.

Jlexuus 1. Metosisl Mexanuueckoro JMUCIIEPTUPOBaHUs. 14,

Jlekuma 2. Meronpl (pusnyeckoro AucneprupoBanust. CXeMBI ¢ ydacTHeM JIA3EPHBIX
HUCTOYHHKOB. 24. | :

Jlexius 3. Meromsl XHMHYECKOTO AUCIEprupoBanusg. CxeMbl
HUCTOYHUKOB. 24, |

Jlexuust 4. HckyccTReHHOE HaHO(pOPMOOOpa3OBaHME: IIyYKOBBIE M 30HIOBBIC METO/Ib]
murorpaduu, 14, i

i
C YYacTMEM Ja3epHbIX

Conepixanne npakTHUECKHX 3AHITHIA 10 AMCHATLIIMHE
1. Onpenenenne Kiacca OMacHOCTH JIA3ePHBIX KOMILIEKCOB. 4.
2. CpoticTa masepnoro usityaenus. Onpe/eeHue ITHHbI BOTHb Jazepa. 4u. |
3. llomyueHHe TOHKUX IUIEHOK METOIOM nasepHol abnsuun. CpaBHUTENLHEI AHANN3
KOJBIIEBBIX 30H B aTMOC(]EpPE BO3AyXa U B BAKyyMe . 6. ‘
4. IpuHIMN paGoTH! ATOMHO-CHIIOBOIO MHKPOCKOIA. JIMarHOCTHKA 3€peH TOHKOH IUIEHKH. 4y
5. loyyenne HAHOYACTHII METOIOM JIA3EPHOI AGTISITIA B KHIKOCTD . 44, ! :
6. MeTox IMHAMUYECKOTO PAaCcCEsHIS CBETa J1J1s aHATH3a JUICTIEPCHOIO COCTABA KOJUIOH/IHOTO
pacTtBopa. 44. |
7. W3yvenue BIHSIHHS TIONSPUIALHA JIA3EPHOTO Jlyda Ha JIA3EPHYIO :Mozm(bnk«::aunm
| Bl

TOBEPXHOCTH TOHKHUX IUIEHOK. 44. 1
8. OmpeneneHre GIUKHETO/NATBHETO IIOpsiIKe. HAHOCTPYKTYPUPOBAHHUS HOB‘erHOdiTI/I 1o
pe3ybTaTaM pacTPOBOM dIEKTPOHHOU MHKPOCKOIHH. 64

9. Cratuctuueckas 06paboTKa pesysbTaTos DKCIIEPUMEHTOB. 44,

5. OBPA3OBATEJIBHBIE TEXHOJIOI' U |

B npenopasanun mucrmmmanst «IA3EPHBIE MHKPO- M HAHOTEXHOJIL OlHHy
UCIIONIB3YIOTCS. Pa3HOOOpasHble 0OPa3OBATEBHBIE TEXHONOTHH KAK TPANUIUOHHDBIE, TaK U ¢
IIPUMCHCHICM AKTHBHBIX U HHTEPAKTUBHBIX METOJIOB OGYYCHHSL. ‘
AKTHBHBIE M HHTEPAKTUBHbIE METOIbI OBy UEHHS: |
- Wntepakrusnas nekuus (pasaen Nel-3); 1
- [IpumeHeHne HMUTALMORHEIX MOJeTEH (pazmen Ne 3); \
- Pa3s6op KOHKpeTHBIX cuTyanuif (pasgen No2); |

6. OHEHOYHBIE CPEACTBA JIJISI TEKYIUET'O KOHTPO.IS |
YCHEBAEMOCTH, TIPOMEXYTOUYHOI ATTECTAIIMU 11O UTOI'AM OCBOEHUSI
AACHUAIIJIMHBI U YYEBHO-METO/INYECKOE OBECIEYEHNE |
CAMOCTOSTEJBHON PAGOTBI CTYAEHTOB

a) Bonpocel peiitnar-KonTpos:

PeiiTunr-xonTpons Nel:

1. MismeHeHue $ha3oBEIX paBHOBeCHI B HaHOPAa3MEPHBIX CHCTEMAX;

2. VisMeHeHue TeMIepaTyphl ILTABICHUS B HanomaTepuasax;

3. IloBepXHOCTHAsI IO B HAHOMATEpPHAAX,

PedTunr-konrposs Ne2:

1. Usmenenume mumer cBoboanoro npobera 3JIEKTPOHOB B HAHOMATEPHAIAX;

2. Ilponece 3apoxueHns HOBOM (hasbl. Veiopus 3apOJBIIIE00Pa3OBaHKA I HAHOCPE ;|

3. Usmenenue sHeprus ['mG6ca mpw (opmupoBanuE HanomaTepuanoB 1o MEXAHUBMY
«CHHU3Y-BBEPX».

PedTunr-xourposst Ne3:

1. Cxembl naszepHOro IoydYeHHs MHUKPO- W HAaHOMATepHalIOB MO0 METOAY MCIapeHHe-
KOHJICHCAIHS;

2. HaSGPHOF() BOCCTAHOBJICHUS METAJIJIOB U3 AJIEKTPOJINTOB,



3. Jlasepnoe ocaxkiieHHe HAHOYACTHI] U3 KOJUIOHIHBIX PACTBOpOB,
4. JlazepHas pemuKaius HAHOCTPYKTYD.
0) Bonipoce! k 3a4eTy ¢ oueHKoii:
PasmepHbie 3aBUCHMOCTH TepMOIMHAMUYECKAX U TEIJIOBBIX CBOMCTE HaHomaTepHaﬁOB;
PasMepHbIe 3aBHCHMOCTH CTPYKTYPHBIX CBOMCTB HaHOMAaTepUasoB;
B3auMOCBA3b Pa3MEPHEIX XapaKTEPHCTHK HAaHOMaTepHAaJIOB;
PasmepHpIe 3aBHCHMOCTH 3JIeKTPHUECKUX ¥ MATHUTHBIX CBOMCTB HAHOMAaTEPUAaNIOB,
OnTuyeckre XapakTepUCTHKH HAHOCPET;
['omMoreHHoe 1 reTeporeHHOe 3aposBIIE006Pa3OBAHME;
KuneTnxa pocta 3aposbIiieli 1 METOIBI MONABIEHUS pocTa 4acTuir;
Du3KKa M0JIy4CHHS HAHOMATEPHANIOB M0 METOLY «CBEPXY-BHHU3Y,
Ou3pyecKHe METOIBI  IONYYEeHMS HAHOMATEPHAIOB ¢ HPUMCHCHHEM  JIa3ePHBIX
HCTOYHHUKOB; !
10. XHUMHYCCKHE: METOIBI 1OMYYEHUs] HAHOMATEPHUANOB C [IPUMEHCHHEM na%aepm,rx
HCTOYHHKOB. ‘
B) BOIIPOCHI /151 KOHTPOJIS CAMOCTOSITELHOM paboThI:
Kiracendukanus nanoo6nexTop;
OnTuyeckne XapaKTEPHCTHKA HAHOCPE;
DYHKUUOHATBHBIE U KOHCTPYKLHOHHbIE HAHOMATEPHAJIB,
. Mexanu3Mel pocTa IJICHOK U3 Hapa;
. OcOBEHHOCTH METOIOB KOHCOJIUIAIIMA HAHOMATEPHAIIOB,
Jlazepnas naHOMO M bUKAIHS TOBEPXHOCTH;,
MeTop1 30HI0BOM TEXHOIOTHHY VIS CO3MAMHS HaHOMATEPHAIIOB;
MeTo/1b1 u3yyeHns CBOMCTE HAHOMATEPHAIIOB;
. Jlazepnaa abaanms TBEp/ABbIX MaTEPHANIOB,
Tems1 pedeparon:
1. Ocobennoctu B3auMOEHCTBHS NTA3epHOrO U3JyYeHHs C BEILIECTBOM IIpH 06JI);"{€HI/II/I
YABTPAKOPOTKIMU UMITYJILCAMU; |
2. Marematuyeckoe MOACIHPOBAHHE IIPOLECCOB 00pasoBanMsl M pOCTa KJACTEPOR Ipu
JTazepHOM aOJsINK TBEPABIX TEI;
3. Buusnme TeMIrepaTypsl B MEPOXOBATOCTH MOMIOKKH B MCTOJIE I/IcnapeHI/Ie-KOH,ueHc}a.uHﬂ;
4. Ponb GydepHoro rasa B cxemax n1a3zepHOro MOJTYYEHHS TOHKOTLIEHOYHBIX no»xpmmﬁ‘;
5. CpaBHenue IHCIIEPCHBIX pa3MEpOB YACTHIL Opyu NpAMOM K OOpPaTHOM OCaXOEHHH U3
JlazepHoro (¢akesa;
6. KBaHTOBBIE TOUKH U KBAHTOBAS IIPOBOJIOKA. [Nonydenue u npuMeHeHue;
7. CrocoObr  BHENTHErO  yIPABJIEHHS pasieToM YacTHIl U3 11aporasoBoro  ofinaxa,
UHIYIIUPOBAHHOIO JIA3EPHBIM H3TYUSHUAEM. | ‘,
8. CpaBHMTeNBHAs XapakTepUCTHKA HpOIEcca MAacconepeHoc abNUpOBaHHLIX YacTull B
BaKyyMe H B aTMOchepe Bo3iyxa. :
QOHJI OLEHOYHBIX CPEACTB JUIl NIPOBEICHHUS ATTECTAIIHH YPOBHS C(I)Op]\/I[/.IpOBaI-h{OCTI/I
KOMMETEHLHH 00y4arouXes 0 JUCHHIIHHE 0QOPMITIETCS OTAebHBIM JIOKYMEHTOM.

PN U AW~

o

VONAU AL

7. YYEBHO-METOJUYECKOE U HH®OPMALIMOHHOE OI;ECHIEQEHIIﬂE

ANCITAIIINHBI
7.1. KaurooGecneyeHHocTn
Haumenosanne nuTepatypsi: aBTop, HasgaHne, BUA M3J1aHWsl, U3AATENLCTBO loa KHHIMOOBECINEYEHHOCTE T
H3naHHA Konuuectso Hanwuue o anekrponnon |

IKISMIUAPOR HImaHuii B Gubinworexe Bal'y
GuGinnorexe Bal'Y n
cooreercTenn ¢ Groc

BO
OcHosHas nutepatypa* :
Prixonkos J[.W. Hanomarepranst [ DneKTpoHHbIH pecype] : 2012 http://www.studentlib '
yuebHoe nocobue / [. U. Peoxounkos, B. B, JIésuna, 2. JI. rary.ru/book/ISBN97
Hannznrypn. - 3-e usa. (3..). - M. : BUHOM. Jlaboparopus 85996310975.html
3Hanui, 2012.-365 c.: un. - (Havortexuomnoruu). ISBN 978-5-
9963-1097-5.

MeTosibI oMy HeH s 1 UCCIICI0BAHNS HAHOMATEPHATOB 1 2013 http://www.studentlib |




HaHOCTPYKTYp. JlaGopaTopHeIif npakTHkyM mo
HAHOTEXHONIOTHM [DJIEKTPOHHBIH pecypc] : yueboe
nocobwve / E. JI. Muuuna [u ap.] ; nog ped. A. C. Curosa. -
3-e m3n. (3a1.). -M. : BUHOM. JlaGopatopws 3uanuit, 2013, -
184 c. : wi.- (YueGnuk ang Boictueii wKouer). - ISBN 978-5-
9963-2131-5.

rary.ru/book/ISBN97 |
85996321315.html

Beenetne = demronanodotoHnky:  dyHmameHTanbHBIE
OCHOBbLI M JIa3€pHbIE METOIBI YNpPABISEMOro MONYYEHUS H
ANATHOCTHKM  HAHOCTPYKTYPUPOBAHHBIX — MATEpHANOB
yuebHoe mocobue 1O HanpaBleHHIM  TIOArOTOBKH
Oaxanaspuara 200400 (200200) "Ontorexuuka”, 200500
"Jlasepnas Texwuka W masepmbie Texnonormu”, 200700
(200600) "doToHuka " onroHHpopmaTHka" H
cnequanbHoctaM - 200200 "Ontortexnmka”  uw 200201
"Jlasepras TexHuka uw masepubie Texwonmoruu" / C. M.
Apakensn [u ap.] ; noa obu. pen. C. M. Apaxengna ,—
Mocksa : Jloroc, 2015 — 743 c. : nn., a6, + | 3JIEKTPOH.
ont. auck (CD-ROM) (211 M6) — Bubnuworp. B kouue 4, —
C. M. Apakensin, A. O. Kyuepuk, B. T [pokowes, B. I'. Pay,
A. T'. Ceprees - nperiogasarenu Bal'V .— ISBN 978-5-
98704-812-2. Bubnmorexa Bnl'y

100

ONEKTPOTEXHONOIMH  HOBOTO TIOKOJIEHUS B NpOU3BOJCTBE
HEOPraHMYEeCKnX MaTepHaoB: 3KOJIOTHA,
sueprocbepexxenne, kadectro//’ Tymanos [O.H. - M.
OUIMATIINT, 2013. - 816 .

http://'www.sthdentlib

rary.ru/doc/ISBN9785
922115162-
SCN0000/000.htm!’

Jononuurenuias n

Jlaseproe HaHOCTPYKTYpUpoBaHHe MaTepHaNIOB: METO/IE]
peanu3allii 0 AMArHOCTHKH : ydeGHoe nocobue / C, M,
Apakensan [u ap.] ; Branumupekuit TOCYAapCTBEHHBIH
yuusepeuter (Bal'V) .— Brnagumup : Bragumupcknii
rocynapcTeeHHblit yHusepeuter (Bnl'y), 2010 — 139 ¢. :
un., Tabn. — Hmeerca snekTpoHHas Bepcus — BuGnuorp.:
¢. 138-139. ISBN 978-5-9984-0083-4.

http://e.lib.vIsu.ru/bits
tream/123456789/210
5/33/00698.pdf>

I'yces A. U. HaHomaTepuanbl, HaHOCTPYKTY I,
HAHOTEXHOJIOTHH, - 2-¢ U3, ucnp., I'yces A. U, - M.:
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JKpaHOM JUI TIPOCKIMOHHBIX CHCTEM, IIPOCKTOPOM H HOYTOykoM. [lpakTudeckue paGoThi
ipoBoasTes B 10 TeMaM «OIpefesieHHe KITacca ONACHOCTH — JIA3ePHBIX KOMILTEK-COBY,
«Ilomy4enue TOHKHX IUICHOK METOOM JIa3epHOK  aGMNAIIEEY IPOBOMATCS E HAy4HLIX
J1ab0paTOpusIX MUITHCEKYHAHON U (EMTOCEKYHIHOM nasepHoit Texuuku (107a-3, 107-3). s
IPOBE/ICHUSA 3aHATHH 110 TeMme «J[MarHOCTUKA 3epeH TOHKOH IIeHKH. MeTo aTOMHO-CHIIOBOM
MUKPOCKOIIMIY) HCIIONB3YETCs 1ab0opaToOpis HAHOTCXHONOTHH U 30HA0BOM MHKPOCKOIHH Ntegra
Aura (419-3), o Teme «Omnpezenenue GIMIKHEro/IATBHETO NOpAAKa HAaHOCTPYKTYpPHUPOBAHUS
TIOBEPXHOCTH IO PE3yJbTATAM PACTPOBOM 3JIEKTPOHHON MHKPOCKOIIHH» — yueOHO-HayIHas%
J1a00PaTOPHUS PACTPOBOM NEKTPOHHOM MUKPOCKOIHH (104-3).
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