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1. I[EJb OCBOEHUSI TACITUTLTAHEI

Ilesnbro OCBOGHUST MUCLUILIHHEI ABISIETCS (JOPMHPOBAHKE 3HAHHN 00 OCHOBHBIX METOHAX
OIIpeJeNIeHUs JUCIICPCHOCTH HaHOMAaTepHalloB, SJIEMEHTHOTO, (pa30BOro cocrasa, a Takke oba-
CTSX IIPUMEHEHHS KajKI0ro METO/Ia.

3anaun QUCHHILINALL
o 3HAKOMCTBO C TEOPETHYECKMMH OCHOBAMH COBPEMCHHEIX CPEJCTB JWATHOCTHKH HAaHO-
CTPYKTYpPHPOBAHHEIX MaTepHAJIOB;

o [I0Iy4YeHHE NPaKTUIECKUX HABLIKOB IIPHU paboTe Ha COBPEMEHHBIX JHATHOCTHUECKUX KOM-
IUIEKcax, a TakKe TPaKTOBaHUK/pacIiIi(hPOBKHU IOJTYUEHHBIX JAHHBIX.

2. MECTO JUCLHMIIJIMHBI B CTPYKTYPE OITIOIT BO

Jucnunnuna «MeToas! anaaH3a ¥ KOHTPOJIS HAHOCTPYKTYPHPOBAHHBEIX MaTEPHANIOB H CH-
cremM» OTHocuTCs K qucuunnuzam 6aszosoit wactu OITOIT moxroroBku GaxanaBpoB 1o Harpasiie-
110 «HaHOTeXHONOrMK 1 MHKPOCHCTEMHAS! TEXHHUKAY.

M3ydyeHue AMCUMIUIMHBI OpEANoNaracT Hanmudyhe (yHOaMEHTANBHBIX 3HAHMH, KOTOPBIE
(GopMHPYIOTCS y CTYNEHTOB IIPH H3YUYCHHH MPEAIICCTBYIOUIMX AUCUUILTMH 0a3oBoi yacTu: «Du-
3uKay», «DH3UUECKHE OCHOBEI MUKPO- ¥ HAHOCHCTEMHON TeXHUKUY, «Du3uka TBEPIOro Teaay.

3HaHus, MOMYIEHHEIE B PaMKaX H3yUeHHs JaHHOH AUCIIMIUIHHEL, MOTYT OBITh NpUMeEHe-
HBI IIPH H3Y4YEHHH APYTHX CIELIHATbHBIX TUCLUILIMH [10 HAIPABICHUIO [TOATOTOBKH, & TAKKe IpH
BBIIOJIHEHHUH BBEILYCKHOM KBaT(PUKAIMOHHOM paboThL.

3. KOMIIETEHIIMH OB YYAIOIIEI'OCS, ®OPMHUPYEMABIE B PE3YJIbTATE
OCBOEHMSI TNCHOUIIJIMHBI (MO JIS)
B mpouecce ocBoeHHs AaHHOH AHCIUIIIMHEL CTYACHT (POPMHPYET U JIEMOHCTPUPYET CIIELYIO-
1ue npoecCHoHaNbHBIE KOMIETSHIHHU:

1) cnocoOHOCTBEIO YYHTLIBATH COBPEMEHHBIC TEHACHIIMH Pa3BHTHS DICKTPOHHKH, H3MEPHTENhb-
HOW ¥ BBIYMCIUTENBHON TEXHUKH, HH()OPMAI[HOHHEIX TEXHOIOTHIH B CBOEH MPOeccHoHaIBHOIM
nestensHocTH (OIIK-7);

2) TOTOBHOCTELIO NPOBOJUTL SKCIEPUMEHTAIBHEIC UCCIEOBAHKS 110 CHHTE3Y W aHAIM3Y Mare-
PHAJIOB ¥ KOMIIOHEHTOB HAHO- U MUKpocucTeMHOit Texuuku (11K-2);

3) TOTOBHOCTBIO HCHOJB30BaTh 0a30BOE KOHTPOJIBHO-U3MEPUTEILHOE 0GOpYIOBAHKE Uil MET-
POJIOTHYECKOr0 00ECIIEYEHHUST UCCNIEIOBAHUN ¥ TIPOMBIIIICHHOTO TIPOU3BOJICTRA MATEPHAIOB 1
KOMIIOHEHTOB HaHO- U MHKpocucTeMHOH TexHukH ([TK-9).

B pesynerare ocBOEHMS AUCLHIIHHEL 00yJaloIuiics TOIDKEH eMOHCTPHPOBATE CIIEAYIONINE
pe3yIbTaThl 00pa30BaHUS:

1) 3HaTh: OCHOBHEIE ONIpEAENICHHS AUCIEPCHOCTH HAHOMATEPUAIIOB, SIEMEHTHOTO, (ha30BOr0 CO-
crasa (I1K-2).

2) YMetn: BEIOHpATh Ki1ace 000pyJ0BaHus JUISaHAHIIM3a U KOHTPOJIS HAHOMaTepHalloB B COOTBET-
CTBHH co0 crienndukoit rexuuueckux 3aaa4 (OI1K-7).

3) Bragers: MeToiaMH @TOMHO-CUIOBOH U PAaCTPOBOH MHUKPOCKOIHH, JUPPAKIHOHHBIMH H CIIEK-
TPaJIbHBIMH METOLAMH JUI JHarHOCTHKH HAHOCTPYKTYpPHPOBaHHBIX MaTepuaynos (I1TK-9),

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHLI (MOIYJL)
OO6miast TpyAOEMKOCTD JIMCITUILIHHEI COCTABISET 5 3aueTHRIX equHuL, 180 uacos.

Bujel yueGHoi paboThl, BIIIOYAA CAMOCTOATENBHYIO Q6neM
o paboTy CTYACHTOB yuebHoit )
E H TPYZOSMKOCTH (B Yacax) HaoE, (hopmel TekyLIEro zim;.
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1 | Metoup! onpee- PefiTiar-

JIEHUsI JUCIIepC- KOHTPOb Nel
HOCTH MaTepHua- - | 19/39% | (6 Henens, ua
JIOB 1 ITOBEPX- npa KTHLI)GCI{OM

“ 3aHATHUH ).
HOCTHBIX CBOHUCTB. 7| 1414 14 _ 14 28 . 47 o

koHTposs Ne2 (12
He/leNIs, Ha rpak-
THYECKOM  3aHi-

THH),
2 | Merons! onpene- PeitTiar-
JICHHS DIIEMEHT- - koHTposis Ne3 (18
HOro ¥ (hazoBoro | 7 15- 4 |- 4 8 - 130 6/25% | nenens, Ha rnpak-
coCTaBa HAHOMa- 18 THYECKOM  3aHi-
TePHAJIOB ThH).
Bceero 7( 18 |18 |- | 18 | 36 | - 72 | - | 31/43% IK3aMeH

Copep:kanue AUCHHIIHHBI
Jlexknun
Pazgen 1. MeTos! onpeieieHUs JUCIIEPCHOCTH MATEPHAIIOB U OBEPXHOCTHEIX CBOMCTB.
1.1. Knaccudukanus HaHOMATEpHaJIOB MO pa3MepaM H cBoiicTBaM. CormocTaBieHue ¢BoiicTBam
MaTEepHAJIOB METOIbl HCCIIEAOBAHUSI H KOHTPOIIS. 24
1.2, Meronpl ompeneneHHe — OUCIEPCHOCTH  MAaTepHaloOB:  METOH  Ta30lpOHHIAeMO-
CTH, CTATHYECKHE M [HMHAMUYECKUE afcOOpIHOHHBIE MeTO bl CBETOBBIE MUKPOCKOIEBL, PACTPO-
BBIE ONITHYECKHE MHKPOCKOIEI (POM). 2u
1.3. PactpoBas snekTpoHHas MuKpockonus. [Ipunimn paGotel. Cxema B3aUMOIEHCTBHS OCHOB-
HBIX 2/1eMeHTOB. Paspematomas cnocoOHOCTh. BiusHue penbeda u 3JIeMEHTHOTO COCTABa MaTe-
puaita Ha rojiydyaeMele AaHHkle. CTepeoMeTpryecKie n3MepeHus. 44
1.4. 30H/10Basi MHKPOCKOIIHSI: ATOMHO-CHJIOBAs MHKPOCKOIIHS, CKAHUPYIOLIAsl TYHHEIBHAS MHKPO-
CKOIIHsI, JIEKTpo-cuioBas MUkpockonus. IIpunuun paboter. CxemMa B3auUMONECHCTEHS OCHOBHBIX
5IeMeHTOB. Paspernatonas criocobHoOCTb. 44
1.5. MeTone! qupakilMi PEeHTTEHOBCKHX JIydell H HeWTPOHOB, IUHAMHYECKOE PACCESHHUE CBETA.
24
Pazmen 2. MeTo/s! onpesieneHUs SJIEMEHTHOTO U (Pa30BOTO COCTABA HAHOMATEPHAIIOB,
2.1. Metojpl onpeieNIeHHs 3JEMEHTHOTO0 COoCTaBa: XHUMHUueckue U (usmyeckue, ['paBumeTpuye-
CKHUH ¥ THTpUMETpHYECKHH ananus. CIekTpaabHble METOMBI: ATOMHO-a0cOpOIIMOHHEIN, PEHTI@HO-
CIIEKTPaJILHEI, MacC-CIEKTPaJIbHELA. 24
2.2. Metoje! ananmm3a (pazoBOr0 COCTABA: METO/BI PEHTTEHOBCKOI, SJIEKTPOHHON M HEeHTPOHHON
Juppakiu. 24

JlaGopaTopHble 3ausTHs

Tema 1. O3HaxomneHue ¢ IpUHIHIAMH paboThl ONTHYECKOTO MUKpockoma, Onpeneienue
JMCIIEPCHOCTH MOPOIIKOBEIX MaTepHAIOB 44

Tema 2. O3nakomiieHHe ¢ IPUHIHUIIAMH PabOTHI PACTPOBOTO AMEKTPOHHOIO MHKPOCKOIA
Ha npuMepe npubopa Quanta 200 3D. M3yuenne 0CHOBHEIX OIepaliii B IiporpaMMme yrpasjieHus
npubopomM. 44

Tema 3. M3yuyenne mH(OPMATHBHOCTH CHUTHAJIA HCTHHHO BTOPHYHBIX H YIIPYrO OTPayKEH-
HBIX 2JIEKTPOHOB B POM m3o00paxenusix. 44,

Tema 4. O3znaxoMyieHHE ¢ TPHHIMIIAMHE pab0THI AaTOMHO-CHIIOBOTO MHKPOCKOIIA Ha TIPHME-
pe mpubopa Ntegra Aura. M3yuenue OCHOBHEIX OIEpaIMii B TPOrpaMMe yrpasjieHus Ipréopom
Nova. Peanuzamus KOHTAaKTHOTO U IIPEPLIBUCTO-KOHTAKTHOTO PEIKHMOB CKAHUPOBAHU 41,

Tema 5. [lomydyeHue BONBT-aMIIEPHBIX XapaKTEPUCTHK MaTtepruanos MeTogoM CTM 4u,

Tema 6. McenenoBanue npuoBepXHOCTHEIX CBOUCTB IpH oMot ACM: a/leKTpUYIeCKHX,
MarHuTHBIX . 44,




Tema 7. Onpenenenne AUCIEPCHOCTH YaCTHIl KOJUIOUIHOTO PacTBOPA METOIOM JHHAMHYIE-
CKOro paccesiHusl ceeTa Ha npudope Horiba. 4u.

Tema 8. M3yuenne uaMeHeHHe ONTHYECKHX CBOUCTB HAHOMATEPHAIIOB B 3aBHCHMOCTH OT
pasMepa JacTUl] CIIeKTPaTbHEIMH METOJaMU 4y,

Tema 9. IlpakTuyeckue HaBbIKH paGoOTEl Ha MPUOOPE MAJIOYIIIOBOTO PEHTIEHOBCKOIQ pac-
CestHHs 24,

Tewma 10. PaGora ¢ MupoBbiMu GaHKaMu cTPyKTYpHBIX jaHHbX (MUHKPHUCT, Mercury)

IIpaxkTH4eckne padoTh

Tema 1. Mnrerpansuple XapaKTepUCTUKH OIPEIENeHHs JUCIEPCHOCTH MaTEpHanos. 24

Tema 2. TTpocseunBaromas 3MeKTPOHHAS MHKPOCKOIIUS ¥ MHKPOCKOITHS BBICOKOTO pas3pe-
eHus 44

Tema 3. MHpakpacHas CrieKTPOCKOITHSI. 24
Tema 4. Onpenenenne XMMHYECKOTO COCTABA ATOMHO-3MHUCCHOHHBIM CIEKTPATLHEIM METO-
JIOM I10 aTOMHBIM CITEKTpaM BELIECTBA 24
Tema 5. Xumudeckne METOMIBI OIPENIENEHHS 3IEMEHTHOIO COCTAaBa HAHOMATEPHANIOE 24
Tema 6. ludpakionHbIe METO/IBI: PEHTICHOBCKAs, HEHTPOHHAS, JIEKTPOHHAS. 6u

5. ObBPA3OBATEJIBHBIE TEXHOJIOT WA
B pamkax JIeKIMOHHOTO Kypca:

5.1. AKTHBHBIE H HHTePAKTHBHBIE (OPMBI 0GyUerust
C nesnpro GOpMUPOBAHUA M Pa3BUTHS NPO(ECCHOHATLHBIX HABBIKOB CTYIEHTOB B yd4eGHOM Ipo-
LIECCe UCTIONB3YIOTCH aKTHBHBIE M HHTEPAKTHUBHEIC (DOPMBI MIPOBEACHUS 3aHATUI B COMETAHMH C
BHEAyUTOPHOH paboToif: (KOHTPOILHEIE ay IHTOPHEIE PabOTHL, HHIAHBHAYAIBHEIE JOMAIIHHE pa-
00TEI).
5.2. CamocTosiTesibHast paboTa CTYICHTOB
CamocrositenbHast (BHeayuTOpHasA) padoTa CTYACHTOB BKJIIOYAET 3aKPEMNIEHHE TEOPeTHUSCKOro
Marepuajga IpH MOJATOTOBKE K BBIIOJIHEHHIO HHAWBHIYalbHOH nomarmHed paGoTe, K MpakTade-
CKEM 3aHATHAM. OCHOBA CaMOCTOATENBHON paGoTEl - H3yUCHHE JIMTEPATYPHI 110 PEKOMEHIOBAH-
HBIM HCTOMHHKAM M KOHCIEKTY JICKIHH, IOArOTOBKA OTHETa 10 Tab0paTOpHOMY IPAKTHKYMY.
3.3. MyaeTuMeauiiHbIe TeXHOJIOIHE 00y4eHUsT
HexoTopbie U3 JEKIMOHHBIX ¥ IPaKTHIECKHX 3aHATHH MPOBOAATCA B BH/E NIPE3EHTALMH B MyIlb-
THMEMIHON ayJIHTOPUH C HCIIOJB30BAHHEM KOMIIBIOTEPHOrO IpoekTopa. CTyjeHTaM mpeso-
CTaB/IACTCA KOMIIBIOTEPHBIA Kype JICKIMH, a TAKXKe OPraHH3yIOTCS MacTep-KJIacChl, NPeanoara-
IOIHE NEMOHCTPALMIO [PHEMOB, TEXHOJIOTHH, MeTo/I0B 06paboTKi U aHanu3a u300paxkeHuii uc-
CIIEyeMBIX HAHOOOPAa310B Ha KOHKPETHEIX 3a/1avax,
5.4. PeliTHHr-KOHTPO/IB
PeHTHHI-KOHTPOIL TPOBOAMTCS TPH pasa 3a ceMecTp. OH NpeJioaraeT OleHKy CyMMapHBIX Gal-
JIOB TO CIIEAYIONIMM COCTAaBJIAIOMUM: Oalibl Ha KOHTPOJBHEIX 3aHATHAX, KAYECTBO BEITOIHEHH
NOMAIIHHX THIOBBIX 3a[aHHif, pacCcMaTpUBaeMbIX HA MPaKTHYECKUX 3aHATHAX. Pacmpenernernue
0aIoB 0 KOHTPOIBHEIM MEPOIPHSTHIM ONPEAEISICTCS JIEKTOPOM, BEAYIITHM IHCIHIITHHY.

6. OLHEHOYHBIE CPEJICTBA IJISI TEKYIIEIO KOHTPOJISI YCIIEBAEMO-
CTH, ITPOMEKYTOUYHOUN ATTECTAIIMU 11O UTOTAM OCBOEHUS JUC-
HMUIIJIMHBI 1 YYHEFHO-METOMYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJHLHOM PABOTBI CTYJIEHTOB
0.1, DK3aMeHALMOHHBIE BONPOCHI

Kak npoucxomur Gpopmuposanue uzobpaxenus 8 POM

Kax nponcxonut Gpopmuposanue nzobpaxenns 8 ACM

Yem obycnornena Gonbias riayGuna oxyca 8 POM

Omnpenenenue AUCIEPCHOCTH IO JUHAMHYECKOMY PAcCESHMIO CBETA

Kaxopa nH(QOPMaTHBHOCTS HCTHHHO BTOPUYHBIX 31EKTPOHOB

Kakosa #H()OPMATHBHOCTB YIPYTO OTPAYKEHHBIX SIEKTPOHOB

Kaxne MeTO/1bI 103BOISIOT MOMYYUTE PACTIPEAENEHIE HAHOYACTHIL 110 PasMepam
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8.
9,

10.
11,
12.

13.
14.
15.
16.
16

Knaccudukanus cnekrpoMeTpun

ITpunnun merona MYP

IlpesncraBuTh CXeMy SMHCCHOHHOIO CIIEKTPAILHOTO aHaIN3a

MeTopI HCCIeAOBaHMS TIOBEPXHOCTH MATEPHAIIOB

AHaJH3 TPAEKTOPHH HAHOYACTHII, CEIMMEHTALMOHHEII aHaju3, YIbTPa3ByKOBbIE
METO/IBI;

PenTreno i) pakInOHHEIE METO/IBI;

DIEeKTPOHHAs CIEKTPOCKOIIHSE

KonebarensHas MUKpPOCKOITHS,

HetfirpoHnHast pudpakromMeTpus;

MarnuTHas HefiTpoHOrpaus.
6.3. Borpocel peiliTHHr-KOHTD 0J151

Peitrunr-konrpoys Nel

i

RS

Cxema ONTHYECKOT0 MEKPOCKOIIA M OCHOBHBIE ITAPAMETPEL

Kak ¢popmupyerces 3011 B POM.

Kax BEITTIAIUT CHEKTP BTOPHYHBIX 3JIEKTPOHOB.

Kax Gpopmupyercs koHTpacT H306paXkeHHst B HCTUHHO BTOPUYHEIX EKTPOHAX.
Onpenennts qudpakiuoHHEIX pefen POM, yem Ha caMoM Jiefie onpeaensercs paspera-
Iomasi cnocobHoeTs POM.

Peiitunr-konrposs Ne2

MO B LN g ot R

[puntun paboter CTM. TyHHENBHBIH TOK.

CunoBoe B3auMozelcTere 30H1-00pasen 8 ACM.
OnTHueckas CHCTEMa PerHCTPAIH OTKIIOHEHHUS 30HIA.
MHuKpOCKOIHs IaTepanbHLIX CHIL.

Paspemaromas crioco6HocTs ACM B KOHTAKTHOM PEIKHEME,
Merton (asoBoro koHTpacra.

elTHHr-KoHTpOJIsT N3

XUMHAYECKAH METOJT OIIPEAETICHHUS 3JIEMEHTHOIO COCTARA.
Du3nueckuit METOM OIIPEIEIIEHHS 3JIEMEHTHOIO COCTABA.
I"paBUMETpHUSCKHH METOI.

TurpumeTpuueckuit meTo.

ATOMHO-aCcOPOIIHOHHEIH METO/I.
PentrenocnekrpaibHbIi METOI.

Macc-criekTpoMeTpusl.

6 3. Bonpochl 1711 KOHTPOJISI CAMOCTOSITEILHOM padoThI:

M2 100 =] Oy by B 0 B o

10.

[IpenMymiecTBa M HEAOCTATKH BHOPALIMOHHEIX METO/IHK.
[Torenuuan Jlennapna-/[koHca U 3aBUCHMOCTB CHJI OT PACCTOSHHS.
PesonancHast uacToTa KaHTHIIEBEpA.

Cuutbl, AeHCTBYIOIIHE HA 30H/,

Metoner maTemaTyeckoit 06paGoTkn ACM u3zobpaskenuii.
KpuBrIe 0aBOIA-0TBOA.

CxeMma B3auMOIEHCTBUS OCHOBHBIX d1ieMeHTOB CTM.

KanubpoBka ckaHepa i TECTHPOBAHHE 30H/IA.

ApredaxTsl CKAHHPOBAHMU.

Osxe-crekTpOCKOIusI.

11. Judpaxuus MeJIeHHBIX 2JIEKTPOHOB.

12

13,

14,

. MarsuTHO-cHIOBas MHKPOCKOITHS.

Muxpockornust OIHKHETO OIS,
[IpocBeunBaromas a1eKTpOHHAS MUKPOCKOIIHS,



7. YHEBHO-METOIUYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE

JUCHUTTIMHBI

OcnoBHas auTepaTypa:

1.

Beenenne B (eMTOHaHOQOTOHHKY: (yHIAMEHTANTBHEIE OCHOBBI M JIA3€PHBIE METOLEI
YIIPaBIAEMOTO MOJIYUEHHS U AHATHOCTHKM HAHOCTPYKTYPUPOBAHHBIX MATEPHANIOB | yuel-
Hoe nocobue// C.M. Apakensin u ap.—M.:Jloroe, 2015.—744 c.

MeTosib! oy eH:s i HCCIIeI0BAHNS HAHOMATEPHANIOB U HAHOCTPYKTYp// A. CHros — M.
Bunom. JlaGopatopus 3nanwmit, 2013.- 184c.

MeTozs! HeCNeI0BaHNA MHKPOSJIEKTPOHHBIX M HAHOIJIEKTPOHHBIX MATEPHATIOR U CTPYK-
Typ. Hacre [I/BemmukoA.A., umumonosaH. W. - Hosocu6.: HI'TY, 2014. - 227 ¢.: ISBN
978-5-7782-2534-3

JomoHUTEILHASI JIUTEPATypa:

L.

3.

CoBpeMeHHEIE METOMBI CTPYKTYPHOTO aHaiusa BemecTs: yueGuuk / Kynpustos M.D.,
Pynckas A.I'., Kopanosa H.B. - Pocros-na-Jlony:Usnarenscteo 0DV, 2009. - 288 .
ISBN 978-5-9275-0653-8.

MeTozbl neenef0BaHAS MUKPOIIIEKTPOHHEIX M HAHOINEKTPOHHBIX MATEPHANIOB H CTPYK-
Typ. CkaHupylomas 30H10Bast MHKpockonus., Yacte I: yueGHoe mocobue/ OumiMoHoBa
H.W., Konbuos B.5.— Dnextpon. TekcTosrle nanxsie.— Hopocubupek: Hosocubupcknii
TOCYJIapCTBEHHBINH TEXHHYECKUH yHUBepeuTeT, 2013.— 134 c.

Ceprees, A. I'. Hanomerposorus : moHorpadus / A. T'. Ceprees. — M. : Jloroe, 2011, —
416 c. - ISBN 978-5-98704-494-0

HurepHer-pecypcesr:

I

2.

Kpucramnorpaduyeckas u kpucTamroxumuyeckas 6a3a JaHHBIX Ul MHHEPAJIOB U UX

CTPYKTYPHBIX aHaJIOTOB «MHUHKPUCT»// Pexxum NOCTYTIA:
http://database.iem.ac.ru/mincryst/rus/
KemOpupkcuxit Dank CTPYKTYPHBIX JaHHBIX// Pexxum JlocTyna;

http://webesd.cede.cam.ac.uk/client log in.php?first attempt=1

8. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JHCIIHIINHEI
JleK1MOHHbIE ayTUTOPKH, OCHAIEHHBIC TOCKOH M MEPEHOCHLIM [TPOEKTOPOM IS [POBe-

ACHUS 3aHATHH C NPHMEHEHHCM KOMIILIOTEPHBIX IIPE3CHTALMA M JEMOHCTPALMOHHEIX POJHKOB
(420-3). Aymuropun 1S MPOBEICHHS IPAKTUYECKHUX U J1a6OPaTOPHBIX 3aHATHIL, OCHAIEHHbIE CO-
BPEMEHHBIMH IEPCOHANIBHBIMU KOMIIBIOTEpAMH, 00LEANHEHHEIMH B JIOKAIIBHYIO BEIMHCITHTENBHYIO
CeTh M yKOMIUIEKTOBAHHBIME HEOOXOMMBIM CHCTEMHBIM M IPHKIAIHBIM NPOTPAMMHEIM obeciie-
uenuem (1226-3) u nayunsie nadopatopuu (105-3, 104-3, 419-3, 123-3), re pasmelneHs! cospe-
MCHHBIC NMArHOCTHYECKHE KOMIIICKCEI: PAaCTPOBEIH 2JIEKTPOHHBIN MuKpockon Quanta 200 3D,
30HI0Bas Ha"onabopaTopus Ntegra Aura, CIIEKTPOMETP, oudpaKToMeTp.



IIporpamma cocrasiena B coorsercTBHE ¢ TpeGoBanusmu ®I'OC BO 1o HampasieHHIO TOAro0-

ToBKH 28.03.01 HaHOTEXHOIOIHH W MUKPOCHCTEMHAS TEXHHUKA. @/ 7

Pabouyio mporpammy cocrasmn crapmmii npenonasarens kad. PullM Copuikos KA.,
(OUO, nmoanucs)

Penenzent /

shz b 4
(mpencraBurens paboTonarens) %/l QW_W—WWW. Q//ti%/ﬂ. @//7 ///7 7./‘:%%%5%

(MecTo paboTsl, KomKHOCTE, DHUO no,unnc?&/ /

[Iporpamma paccmoTpena 1 onobpena Ha 3aceanun kadenps GullM
potokon Ne /4 ot OZ0%. /S rona -~
3asenyrouuii kadenpoi C.M. Apakensu

(61/10, IIOJTHCE)

PaGouas nporpamma paccmoTpeHa M 006peHa Ha 3acENAHMM YUGHO-METOMMUECKOH KOMHCCHHU

HanpasneHus 28.03.01

[TpoToxon No ’// or OF 904 /S roxa %_
IIpencenarens KOMHCCHH C.M. Apakengu

7

(®UO, monrmuce)

JIMCT IIEPEYTBEPKJIEHUS
PABOYEN ITPOT'PAMMBI JIACLIUTIINHBI

Paboyas nporpamma o/106pena Ha yuebHbIH rox

[TpoTokon 3acenanus kadenpsr No oT rona

3asenyromuii xadeapoit

PaGouas nporpamma onoGpena Ha yueOHBI roJ

[Tporoxon 3acenanus xademnpsr No oT roja

3asenyionui xadeapoi

Pabouas nporpamma o106peHa Ha yueOHBIif roj

IIporoxon 3acenanus xkadeapsr No oT roja

3asenylomuit xadenpoii




