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1. IEJIb OCBOEHUS JUCHUIIJIMHBI

I{ens Kypca — 03HAKOMHTH CTYAEHTOB C NPUHIUIIAMU PabOThl CKAaHUPYIOIIEH 30HI0BOM
MHKPOCKOIIMH, 3aKPEIHUTh HABBIKA CaMOCTOATENBbHONM paboTsl Ha mpubopax Smena B u Ntegra
Aura, MCIIOJIb3ysl Pa3INYHbIE METOJUKU KOHTAKTHOTO U MPEPHIBUCTO-KOHTAKTHOTO PEKHUMOB.

3agaun JHCHMILUIMHBI:

® H3y4YEeHHE IIPUHIUIIOB PaOOTHI 1 OCHOBHBIX U3MEPHUTEIBHBIX MeTOUK C3M ;

® W3YYCHHE METOJ0B OOpabOTKM IOTYy4YEHHBIX M300paKCHHH W OCBOEHHE MPOrPaMMEI
obpaboTku nanHbIX Image Analisys;

® npuoOpeTeHHne HaBBIKOB paboThl Ha mpubopax Smena B u Ntegra Aura B kauecTBe
OIEpaToOpOB U OCBOCHHE KOMIILIOTEPHOH IIPOrpaMMBbI yripaBiieHus mpubopamu Nova.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuummaa  «30H10Bass MHKPOCKONHS» OTHOCHTCS K JUCLHMIUIMHAM TI0  BHIOOpPY
BapuatuBHOi wactu OIIOIL Ilporpamma mnpenHa3sHayeHa IJIs IOATOTOBKM MAarMCTPOB 110
HarpasJieHHIO «HaHOTeXHOJIOruK 1 MUKpocHcTeMHas TexHuKa». Kype "3onmosas Muxpockomnus"
YHTACTCS B 3 cemecTpe, OH GasupyeTcs Ha 3HAHMAX CTYACHTOB, IPUOOPETEHHEIX B Kypcax o0Ieit
(u3nKE U HAUpaBIeH HAa O3HAKOMIIEHHE C METOJAMH CKAaHHPYIOUIEH 30HI0BOH MHKPOCKOIHH,
IPHOOPETCHHIO HABBIKOB paboThl ¢ MpuOOpaMy ¥ o0liee paclIupeHne KOMIETEHIIMN CTYLCHTOB B
00acTu Hepa3pyIAIOMUX METOIOB JUATHOCTUKH MAaTEPUAJIOB.

V3yyeHnue NUCIUILIMHEI IPEAIIONAraeT HATHYKE Y CTYAEHTOB MPOheCCHOHATBHBIX HABBIKOB
B 001acTH (PU3UKK TBEPIIOTO TeNa, TEOPHH KoneGaHuil, pasMepHBIX 3Q(heKTOB B HAHOMETPOBOM
MaciuTabe, TEXHOJIOTMH JIMAarHOCTHKH MHKPO- H HAaHOMATepHaIOB M O6PaGOTKH IMOJTYYEHHBIX
H300paXCHHH, KOTOpbIE OBLTH MOJTYYEeHBI B paMKax o0ydeHHs B GakaniaBpuate U Ha IIEPBOM Kypce
MarucTparypsl B paMKaxX TUCHUILIMH «VICTOpHS M METOHONIOTHS HayKH M TEXHHUKH B 00JacTH
HAaHOTEXHOJIOTHii», «CrieluanbHble IIaBbl GU3UKH TBEPIOTO TENa» U JIp.

3HaHUs, NOJyYECHHBIE B PAMKaX M3YYeHHs NAHHOW MMCLMILUIMHBI, MOTYT GBITh IIPHMEHEHbI
JUIsL HAIIUCAHUS BBITYCKHOHM KBAIM(UKAIIMOHHON paboTEI.

3. KOMIIETEHIIMA OBYYAIOIIETIOCsl, POPMUPYEMBIE B
PE3YJIbTATE OCBOEHMUS IUCIHUITIIMHBI

B mporecce 0cBoeHMS JaHHOH MUCIMIUIMHBI CTYACHT (DOPMHUPYET M JEMOHCTPHPYET
crenyromue npohecCHOHATbHBIE KOMIIETCHIIUH:

1) rotoBHOCTE (hOpPMyIHpOBaTH IENH W 3aJa9d HAy4YHBIX MCCIEAOBAHHHA B 06JACTH
HaHOTEXHOJIOTHM W MHUKPOCUCTEMHOW TEXHHMKH, OOOCHOBAHHO BBIOMPATh TEOPETHUECKHE H
9KCICPHMEHTAJIBHBIC METOIBI U CPEJICTBA pelieHus chopMynupoBanHbix 3axad ([TK-1);

2) rOTOBHOCTh pa3palbaThiBaTh METONMKH IIPOBEICHHS HCCIENOBAHUH M H3MEpPEHHUI
[IapaMeTPOB M XapaKTEPUCTHK M3AEIMH HAHOTEXHOJIOTHH ¥ MHKPOCHCTEMHOM TEXHHUKH,
aHaM3UpoBaTh UX pe3ynbTathl (I[1K-2).

B pesymbrare OCBOGHMS JUCHMIUIMHEI —OOYYalOIIMICS JOJDKEH JE€MOHCTPHPOBATH
CJICIYIOIIUE PE3YJIbTAaThl 00pa30BaHUS:




1) 3HaTb: OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX JUCLMIUIAH, JEXKalle B OCHOBE
B3aUMOJICHCTBUS  30HJA@ C [OBEPXHOCTHBIMH aroMaMud o0pasia; TEOpeTHUeCKHEe U
SKCIIEPUMEHTAILHBIE METO/BI; 0COOEHHOCTH OCHOBHBIX METOAMK HCCIICIOBAHUS ITOBEPXHOCTH B
ACM pexumax.

2) ¥Ymerb: GopMyIHpOBaTH LEIU U 3a7auydl HAYYHBIX UCCIICOBAHMN; MHTEPIPETHPOBATE
nony4yennsle ACM-nannble; pa3pabaTbiBaTh METOJUKHU IIPOBECHMS UCCICIOBAHUI U U3MEPEHUI
apamMeTpoB M  XapaKTEePUCTHK M3JeJIMH HAHOTEXHOJIOTHH; IMPOBOJUTH KaTHOPOBKY W
COIIOCTABJISATh KAUECTBEHHBIM KapTUHAM KOJMYECTBEHHEIC JIAHHBIC,

3) Buaaaerb: METOIUKON NMPOBEACHUS HCCIEIOBAHMNM U U3MEPCHHI MapamMeTpoB H3JIEIIni
HAHOTEXHOJIOTHH; 3JIEMEHTApPHBIMYM HaBbIKaMu paboThI Ha pubopax cemerictea ACM.

4. CTPYKTYPA U COAEP KAHUE JUCIHUITJIINHBI

O61mas TpyA0eMKOCTh JUCIUIIIHHBI COCTABIISCT 4 3aUeTHBIX eIMHHILI, 144 uaca.

Buzapr yue6Hoit paGoTel, Bimioyas
< CaMOCTOATENbHYIO PaboTy CTYACHTOB O6bem yueGHOM DopMbl TEKyLILErO
g U TPYNOEMKOCTb (B Yacax) paboThl, KOHTPOJIA YCMEeBAeMOCTH
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l.| ®usuyeckue NPUHIUIIHI Peitrinr-
pa6oTer C3M. 3116 |8 4 |2 12 7/50 KOHTPOJIb No |
2 W3meputenbHblit
METOJIUKH aTOMHO- i -
ﬂu 31 67| 3 6 12 14 10/47 Peiruur
CHUJIOBOH MHKPOCKOIIMH KOHTpOJ1b Ne2
(ACM)
3. Ckanupyrormas g
TYHHEJIbHAsi MUKPOCKOIIHUS | 3 4 4 |2 14 5/50 y
(CTM) 10 Peittunr-
KOHTPOJIb No3
4. Ckanupyromast 't
OMDKHETIONbHAsT " 8- 3 4 |2 14 5/55
Mukpockonus (CbOM)
Beero: 3] 18 | 18 18 | 18 54 27/54 Dx3ameH (36)

TEMBI, PA3JIEJIBI JUCHUITJINHBI:

JIEKIIU N

Paszen 1. ®usnyeckne npuHunel padorsr C3M
1.1.  Beenenne B C3M. [Ipunnuns padorsr C3M
1.2. OcHoBHbIe pabouwne s5iemenTs C3M
1.3, Meroae! BoccraHoBIeHHS HoBepXHOCTH 110 ee C3M u306paskeHnto
1.4.  ®opmupoBanue u oopadborka CM3 uzobpaskeHuit
1.5. Paspemaromas ciocobnocts ACM

Paznen 2. Usmepurenabnsplii metoanku ACM
2.1.  OxHONPOXOJHBEIE METOANKH aTOMHO-CHIIOBOM MHUKPOCKOIIUH

2.2, MHOronpoxo/Hele METOUKH aTOMHO-CHIIOBOM MUKPOCKOIINH




Paszpen 3. Ckannpywomasi TYHHeJIbHAsi MHKPOCKOIHS
3.1.Texuuka CTM
3.2.Meronuku CTM
3.3. TyHHenbHas CIEKTPOCKOIHS
Paznen 4. Ckannpyroniasi TyHHeJIbHAsi MHKPOCKOIHUSI
4.1.  Ilpunnun pabotel. Kongurypauuu. 3oa161 CBOM
4.2. Henmocrarku meTon0B. ApTedaKThl CKAHUPOBAHHS M CHOCOOBI BBISIBJICHHS U GOPHOBI ¢
HUMH

JIABOPATOPHBIE 3AHSITUS
OcHOBHBIE Y37IbI U IPUHIKMI pabOThI AaTOMHO-CHIIOBOTO MHUKPOCKOIIA
KoHTakTHBIH pexXuM CKaHHPOBAaHMS ATOMHO-CHJIOBOTO MHKPOCKOIIA
JlaTepasipHblE CHIIBI U METOJ] CONTPOTUBJICHHUS paCTEKAHUS
IIpepBIBECTO KOHTAKTHEIH PEXUM CKAaHUPOBAHUSI AaTOMHO-CUIIOBOIO MUKPOCKOIIA
ACM crieKTpocKomus
Meronsr CTM
Muxkpockomnust OJIHIKHETO TOJIs
Metox 3on1a KenbpBuHa MM MarHUTHO-CUITOBASE MHKPOCKOIIUS
ACM-nurorpadus
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INNPAKTHYECKUE 3AHSITUSI
1. DnexTpocuioBas MEKPOCKOIIHS;
2. TyHHenbHEIH TOK;
3. Tlbezoonexrpuyeckuii addext. [Ipsvoit 1 o6paTHbIil. MaTepuaisr.
4. MeToab! U3rOTOBIICHHS 30H/I0OBBIX JATYHKOB;
5. EMKOCTHas MHKpPOCKOIIHS;
6. Jludpaxuus ceera u CBOM;
7. JloOpOTHOCTH KaHTHIIEBEPA;
8. Bropas cucrema oOpaTHOM CBsI3H- EMKOCTHBIE 1aTuuku B ACM;
9. 3onnoBas HaHOTUTOTpaDUS.
10. MonenupoBanune 1 MateMaTHdeckas onenka npu C3M ckaHUpOBAHUH.

S. OBPA3OBATEJIBHBIE TEXHOJIOT'UU

AKTHBHbBIE H HHTEPAKTHBHbIE GOPMBI 00yYeHust

C nenbro GopMUPOBaHUs U Pa3BUTHS NPOYECCHOHAIBHBIX HABLIKOB CTYJEHTOB B yUeGHOM
[POUECCEe  MCIOJIB3YIOTCS aKTUBHBIE W WHTEPAKTUBHBIE (OPMBI  INPOBEACHUS  3aHSTHI
(KOMIIBIOTEPHBIX CHMYJIAIMIA, pa30op KOHKPETHBIX CHTyalldil) B COYCTAHWH C BHEAYAUTOPHOI
paboToii.

MyabTHMeHIiHbIC TEXHOJIOTHH 00yYeH st

Hexoropsle U3 JIEKIMOHHBIX ¥ NPAKTHYECKHX 3aHATHII IPOBOJATCS B BUJC NPE3CHTALMIl B
MYIbTUMEMHHON aymutopun (Hanpumep, ayd. 420-3) ¢ HCIONB30BAHHEM KOMIBIOTEPHOTO
IIPOEKTOpA.

Jleknuu npuriameHHpIX CHENUAJINCTOB

HpOBOIIHTCfI JICKIIMM TIPUTJIAIICHHBIX CIICUAIMCTOB B BHJC YYacTUS B OH-JIalH Be6I/IHaan




110 HOBaTOpCcKUM HanpasieHusim ACM.

6. OHEHOYHBIE CPEACTBA /IS TEKYHWEI'O KOHTPOJIS
YCOEBAEMOCTH, MNMPOMEXYTOYHOM ATTECTALIMH 110
NTOI'AM OCBOEHUS AN CHUITJIINHBI n YYUYEBHO-
METOANYECKOE OBECIIEYEHHUE CAMOCTOSATEJBHON
PABOTBI CTYJIEHTOB

a) JK3aMeHAIIMOHHbIE BOIPOCHI

Cucrema peanuzanuu oOpatHoit cBsizu B C3M;
3ouaer ACM, CTM, CBOM;

Beixoaubie curnainsl B C3M;

@opMHpPOBaHHUE U XPaHEHUE JTAHHBIX/U300paXKCHUS CKAHUPOBAHMUS;
Knaccuduxanus namepurensabix ACM MeTOIMK;

KonTakTHBIi pexum;

PexxuM CeKTpOCKOIINH U €ro BO3MOKHOCTH;

MHoronpoxoaHbsle METOMKH;
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JlaTepanbHble CHIIBI B3aUMOAEHCTBHS 30H1a U 00pasia;
. beckonTaKkTHEINA pexuM KonebaHus KaHTHIIeBEpa;
. [Ipunnun pa6otrer CTM.
. BAX xonrakra Me-Me, Me-nonynpoBoaHuk, Me-CBepXIIPOBOIHUK;
. Xapakrepucruka Tok- paccrosuue B CTM;
. Koudurypanuun CBOM;
. Meron xonTposst paccrosius 30H1- o6pasen; B CEOM.
. DJIEKTPOCUIIOBAsT MUKPOCKOIIHSI;

e e e e
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17. Bropas cuctema oOpaTHOM CBsA3U- EMKOCTHEIE 1aTuiK B ACM;
18. 3on10Bast HaHOIHTOTpAUS.
19. Monenuposanune u maremaTideckas oreHka npu C3M ckaHUpOBAHUH.

0) Bormpochb! peiiTHHI-KOHTP0JIsI

Bonpoce! peiituar-kourpoJis Nel:
1. CunoBoe B3auMoJIeliCTBHE 30HI-00pasell;

KpuBas otBojia — mo1Boj1a 30H14a;

BsaumoneiictBue snementos ACM;

Opranuzanus CHCTeMbI 00paTHOM CBS3Y;

Bxuai KanuUIApHEIX CHII B 0TOOpaXkeHUe peltbeda MOBEPXHOCTH;
BBIX0/1HBIE CHIHAIBI YETHIPEXCEKIIHOHHOT0 (DOTOAMO1A;
Onrtuueckasi cHCTEMa PErHCTPallMy OTKJIOHEHHS! 30H/14,;

Poub nee3ockanepa;
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OtrpunarenbHble 0COOEHHOCTH MTBE30KEPAMUKH M METOIBI MX KOMIICHCAIHH;
. YCTpOWCTBa [Uls IPELM3HOHHBIX [IepeMeleHnit 30H1a/06pasa;
. BimstHue oxpyskaromeit cpeisl Ha JOCTOBEPHOCTE I10Jy4aeMbIX acM-/IaHHbIX.

—_—
_—

Bonpocw! peitruar-kourposis Ne2:




1. Knaccudukanus u3MepUTeIbHBIX METOTUK;

2. Metox NOCTOSHHOM CHIIBI M METOJI ITOCTOSTHHON BBICOTHI. OC M OrpaHUYeHus;

3. Mukpockonus jaTepabHbIX CHIT;

4. Paszpemaromast cnocoOHOCTH MUKPOCKOIIA B KOHTAKTHOM PEKHME;

5. Peanmu3zanus npepeIBUCTO-KOHTAKTHOIO pexkimMa ckanuposanus. OC;

6. Meron dazoBoro KoHTpacra;

7.  MuoronpoxojHele METOJMKH. BbIOOp M mojuiepikaHue MOCTOSHHOTO PacCTOSHHs 30H]I-
oOpaserr;

8. Mccnenosanue pacrnpezienieHus 2JIEKTPUUECKOro MOTEHIHANA Ha TOBEPXHOCTH 00pasia;

9.  MeToJ cCONpOTUBIICHUS pACTEKAHHSL.

10. EmKocTHast MUKPOCKOIIHSI.

Bonpoce! peiiTHHr-KoOHTPOoJIst No3:

i
. ®uznueckue ocHoBwI MeTo1a CTM;;

. BAX xonrtakta Me-Me;

. BAX xoHTakTa Me-noynpoBOHHK;
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3ouaer ACM, CTM u CBOM. Texuuveckue XapakKTepUCTUKH. MeTO bl H3rOTOBIICHHUSL;

. BAX xoHTakTa Me-CBepXIpOBOIHHUK;

. XapakrepucTtuka Tok- paccrosuue B CTM;

. Onpenenenue paboThI BBIX0/1;

. Pexxnm cniexrpockonun. Ilonyuenne u ananus kpussix DFL(z), MAG (2);
92

Kongurypauuun CEOM;

10. ®usnueckue ocHoBbl MeTona CBOM;
11. MeTtoa KoHTpoJIs paccTosiHus 30H- 0Opaszer; B CEOM.

B) Bonpockl K caMocTosiTe ILHOI padoTe CTY/IeHTA

1.

P A D

[IpenmymecTBa U HEIOCTATKU BUOPAIIHOHHBIX METO/IHK;
[orenuan Jlennapaa-J»oHca 1 3aBUCHMOCTD CHIT OT PACCTOSIHHS;
Pe3onancHas yactora KaHTHIIEBepa,

Cuibl, neficTByOIKE HA 30HT;

Meroner marematiyeckoii o6pabotkn ACM u3o6paxkenHuii;
Kpussle noaBoaa-oTBo 1a;

Cxema B3aMoJIeliCTBHSI OCHOBHBIX 3ieMeHToB CTM;

KanuGpoBka ckaHepa U TeCTHPOBAHUE 30H/1A.

Tembl pedepaTosB:

L

2
3
4
5.
6.
7
8
9
1

DJIEKTPOCUIIOBAsI MUKPOCKOITHS,

TyHHENnbHBIH TOK;

[Ise30omexTpuyeckuit addexr. [Ipsmoit u o6patublii. MaTepuaisl.
MeTo/ 16! M3rOTOBIICHHS 30HIOBBIX JaTYUKOB;

EMKOCTHAS MEHKPOCKOIHSE;

Judpakuus ceera u CBOM;

JloGpoTHOCTH KaHTHIIEBEpa;

Bropas cucrema oGpartHoii cBs3H- EMKOCTHBIE JaTunky B ACM;
3oH10Bast HAHOJIUTOrpadusl.

0. Monennposanne u MmatemaTiyeckas oreHka npu C3M cKaHUPOBAHUH.




7. YHEBHO-METOJIUYECKOE " NHPOPMALIMOHHOE
OBECHHEYEHMUE JUCHUITJIMHBI

Best nutepatypa Haxoautest B 6ubimorexe Bal'y.

OcHoBHasi inTepartypa:

1. Meroael uccieoBaHMsS MHKPOIJIEKTPOHHBIX M HAHOJJIEKTPOHHBIX MATepHajioB U
CTPYKTYp: CKaHupyomas 30H10Basi Mukpockonus. Yacte 1/@umumonosaH.U., Koabiosb.b. -
Hosocu6.: HI'TY, 2013. - 134 c¢.: ISBN 978-5-7782-2158-1. Pexum jnocryna:
http://znanium.com/catalog.php?bookinfo=546601

2. Oumumonosa H.M. Merozp! nccie1oBaHUsT MUKPOJIEKTPOHHBIX U HAHOYJIEKTPOHHBIX

MaTtepuanoB M CTpyKTyp. Ckanupyromas 30H10Basg MHKpockonus. Yacte [ [DrekTpoHHbIH
pecype]:  yuebnoe mocobue/ PDumumonosa H.M., Koabuo B.B.— DiekTpon. TekcToBble
naunbie.— HoBocuOupck: HoBocuOupckuil rocyapcTBEHHBIH TEXHHYECKUIT YHUBEPCHUTET,
2013.— 134 c¢.— Pexum nocryna: http://www.iprbookshop.ru/45104.— DBC «IPRbooks», 1o
apoJIio

3. Hesomun B.K. 30H10BblE HAHOTEXHOJNOTHH B 3JICKTPOHHKE [DJIEKTPOHHBIN pecypc]/
HeBonun B.K.— Onextpon. texkcroBsle nannbie.— M.: Texnocepa, 2014.— 174 ¢.— Pexum
nocrymna: http://www.iprbookshop.ru/26894.— DBC «IPRbooks», 1o naponio

4. Apaxensn C. M. Beenenne B (emMTOHAHOPOTOHUKY: (PyHIAMEHTANBHBIC OCHOBBI M
JIA3CPHBIC  METOJbI  YHPABISIEMOrO TOJYYEHHs M JMATHOCTHKM HAaHOCTPYKTYPUPOBAHHBIX
MaTepuaioB : yueOHOe moco0ue 1Mo HampaBIeHUAM IOArOTOBKH Oakasiaspuara 200400 (200200)
"Omrorexnuka”, 200500 "Jlasepnas Ttexnuka u jasepusie Texnonormu", 200700 (200600)
"®oronuka u onrouHdopmaruka' u crermanbHocTM 200200 "Ontorexnuka" u 200201
"Jlazepnas TexHuka u naszepHele Texnomorun" / C. M. Apakensu [u ap.] ; mox o6u. pen. C. M.
Apakensina .— Mocksa : Jloroc, 2015 .— 743 c. : ui., Tabi. + 1 5I€KTPOH. ONT. AHCK (CD-ROM)
(211 M6) .— bubauorp. B konue 4. — C. M. Apakensin, A. O. Kyuepuk, B. I'. TIpokomes, B. I,
Pay, A.T'. Ceprees - npenogasarenu Bal'Y .— ISBN 978-5-98704-812-2. bu6nuorexa Bnl'Y

Jonmonnure/bHast JuTEpaTypa:
1. JlasepHOe HAHOCTPYKTYPHPOBAaHHE MATEPHAIOB: METO/IBI PEATU3AINH U AUATHOCTHKH
y4ebnoe nocobue / C. M. Apakensu [u ap.] ; Bnagumupekuii rocyiapeTBeHHbIi YHUBEPCHUTET

(Bal'Y) .— Brnanumup : Bragumupcekuit rocynapersennstii ynusepeuter (Bal'y), 2010 .— 139 c.
: WL, Tabn. — Mmeercs anexktponuas Bepcust .— bubmuorp.: ¢. 138-139. — CBoGoblii JIOCTYTI
— Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0083-4 —

<URL:http://e.lib.vlsu.ru/bitstream/123456789/2105/3/00698.pdf>.

2. bapeibun, A. A. Ou3nKO-XMMHS HAHOYACTHUIl, HAHOMATEPHUAIOB W HAaHOCTPYKTYp
[Onexrponnslit pecype] : Yueb. mocobue / A. A. Bapwioun, B. A. Baxtuna, B. Y. Tomunun, H. I1.
Tomununa. — Kpacnospek : COV, 2011. - 236 ¢. - ISBN 978-5-7638-2396-7. Pexum Jlocryna:
http://znanium.com/catalog.php?bookinfo=441543

3. Meroanyeckoe  nocobue:  "MHKPO-HAHOCTPYKTYPBl M IHJPOAMHAMHUYCCKHE

HEYCTOMYHMBOCTH, HH/YIIUPOBAHHBIE JIA3EPHBIM M3IYUCHHEM Ha [OBEPXHOCTH TBEPJLIX TEJ, U UX
ANArHOCTUKA METOJAMHM JIa3epHOH U 30HI0BOH Mukpockomuu" / B. I'. Tlpokomies [u ap.] ;
Bragumnpeknii  rocynapersennrii  ynusepcurer (Bial'VY), Kadempa dusnxn u IIPUKIIAHOM
MaTeMaTHki .— Buagumup : [Bragumupcxnit rocynapereenssiii yausepeurer (Bial'y)], 2008 —
84 c. : ., Tabn. — (IlpuopuTeTHBIC HALMOHANBHBIE NPOoeKTHl, O6paszosanue) (MHHOBaIMON A
obpasoBareinbHas nporpamma, IIpoekT 2: MHAMBHAyalbHAs TPAEKTOPHs OOYUYEHHS M KAueCTBO




obpasoBanus. llenb: opueHTHpOBaHHOE Ha TpeOOBAaHHS pPBIHKA 00pPA30BATENBLHLIX YCIYT,
YJIy4lIeHHE KavyecTBa IMOATOTOBKH M IEPENOATOTOBKH CIIEHHAINCTOB) .— bubmnuorp.: ¢. 77-84.
bubnuorexa Bnl'y

4. Hanorexuosnoruu u Mukpomexanuka. Y. 4: 30H10BbIe HAHOTEXHOJIOTHH [DJIEKTPOHHbII
pecype] : Vueb. nocobue / 10.A. Usanos, B.M. Bamkos, B.JI. [llamypun, H.B. ®enoprosa. - M. :
W3narenscTBO MI'TY UM. H. =2 Baymana, 2007. —Pexum JIOCTYTIa:
http://www.studentlibrary.ru/book/ISBN5703829380.html

5. Ocanmpko, Hrope Cepreeuu. Onykryupyromas (iyopecleHIns HaHOYACTHIL
[nayunoe usznanue] / M. C. Ocanpko .— Mocksa : ®usmatiur, 2011 .— 316 ¢. : wit. — bubanorp.
B KOoHIIe 1. — ISBN 978-5-9221-1339-7. Bubmaunorexka Biul'Y

Ilporpammuoe obecrieyenne u Murepuer-pecypent:

1. NT-MDT PyxkoBozactso nonbsosarens Smena B u Ntegra Aura. Pesxum JOCTYyIIa:
http://www.ntmdt.ru.

8. MATEPUAJTBHO-TEXHUYECKOE OBECNEYEHUE
JUCHUILIVHBI

JleknoHHBIC ayAUTOPHH, OCHAIEHHBIE JOCKOH (VIS MeJla MM MapKepa), SKPaHoM JUls
IPOCKIMOHHBIX CHCTEM, IIPOEKTOPOM U HOYTOYKOM.

AyauTopud JUIS NIpOBEeHHs JIaOOPATOPHBIX M NMPAKTHYECKHX 3aHSITHI, OCHAIIEHHbIC
COBPEMEHHBIMH  IIEPCOHAJLHBIME ~ KOMIIBIOTEPAMH,  OOBEIMHEHHBIMH B JIOKAIBHYIO
BBIYHCITUTEIIbHYIO CETh U YKOMIIICKTOBAHHBIMHU HEOOXOJIMMBIM CHCTEMHBIM U IIPUKJIA/HEIM
IporpaMMHBIM obecriedeHueM M HayuHas JaGoparopust (419-3), rme pasmertensi ACM
SMENA B u 30u10Bas Hanona6oparopus NTEGRA AURA.




Pabouas mporpamma JUMCIHIUIMHEL COCTaBJIeHa B COOTBETCTBHU ¢ TpeGopanusmu GI'OC BO 1o
nanpapienuio  28.04.01  «Haunorexmosornn M MHKPOCHCTEMHAs —TEXHHKA»  [POIPAMME

ITOJITOTOBKH: ((MH“/KGHC}JIlO-(])I'Bl/IllCCI\”HC TEXHOJIOTHH B HAHOUHJTYCTPHHU»

PaGouyro nporpammy cocrasuia jou. kap. @ullM C.B. Kyrposckas
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Pabouast nporpamma pacemorpena u 000pena Ha 3ace/laHui yuaeGHO-METOANYECKON KOMICCH!
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JIMCT ITIEPEYTBEPKAEHW #1
PABOYEN NPOIM'PAMMDBI JIMCHUITIJIMHBI (MOJLY JIS)

PaGouast mporpamma oj100pena Ha y4eOHBINA roJ

[Tporokoun 3acenanust kadenpnl Ne oT rojia

3aBenyroluii kadeapoi

Pabouast nporpamma oj100peHa Ha yueOHBIN roj

HpOTOKOJI 3aCC/laHunsd KEI(])CJLP})[ No oT rojia

3aBenyromui kadeapoi

PaGouast nporpamma ojo0pena Ha yueOHBINH roJ1
[Tporokos 3acenanus kadeapol No oT roja

3aBeayromuii kadeapon




