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Mporpamma omcuunnmHbl "CnekTpockonuyeckne n 30HA0BbIE METOAbI NCCNenoBaHUs HaHOCTPYKTyp"; 28.03.01 "HaHoTexHonormm n
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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma omcuunnmHbl "CnekTpockonuyeckne n 30HA0BbIE METOAbI NCCNenoBaHUs HaHOCTPYKTyp"; 28.03.01 "HaHoTexHonormm n
MUKPOCUCTEMHAS TexHMKA".

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, A.H. (moueHT) XapuHues C.C. (Kadgenpa ontuku un
HaHopoToHUKN, OTaeneHne ounaukn), skharint@gmail.com

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH pelwaTb 3aaa4v NpodeccrmoHanbHoM OesiTeNlbHOCTV Ha OCHOBE

NPUMEeHEeHNA eCTeCTBEHHOHay4HbIX U O6IJ.I,eVIH)KeHeprIX 3HaHWI, METOO0B
MareMaTtnyeckoro aHann3a n MmooennpoBaHns

MnK-2 ["0TOB NPOBOAUTL 3KCMNEPUMEHTaNbHbIE UCCNE0BaHNS NO CUHTE3Y N aHaNU3y
MaTepranos Y KOMMOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKM

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

Obnafatb TEOPETMHECKMY 3HAHNAMU O OUINYECKUX SBNEHUSIX HA NOBEPXHOCTU TBEPLbIX TEN, 0.
npoLuecchl, NPoUCXoaswme npy B3anMoaencTBUN INEKTPOHOB Pa3NNYHON SHEPTUN C BELLECTBOM;

- ousnyeckmne NPUHLMMIbLI HOPMUPOBAHMS M300PaXeHNS B (DOTOINEKTPOHHbBIX U OXe CreKTpoMeTpaxx;

- KOHCTPYKTUBHbIE 0COOEHHOCTU MUKPOCKOMOB U UX CPaBHUTENbHBIX BO3MOXHOCTU, HEIOCTATKM U NPEuMyLIECTBa,
0COOEHHOCTY NOArOTOB-KI 06Pa3LI0B ANS U3MEPEHUI Ha MUKPOCKOMax pasfnyHoro Tuna;

- OU3NKY TYHHENMPOBAHNS 3NEKTPOHOB Yepes NnoTeHumanbHble Hapbe-pbl U OCHOBbI CKaHMPYOWeER TYHHENbHOM
CMeKkTpocKkonuu;

- ousnyeckmne aghpekThbl, nexalume B 0CHOBE PaboTbl aTOMHO-CUNOBLIX Y MArHUTHO-CUIOBLIX MUKPOCKOMOB;
- 9KCMepUMEHTaNbHbIE METObI, MO3BONSIOWME NONyYaTb MHCPOPMA-LIMIO C HAHOMETPOBBIM Pa3PELLEHNEM O
Maponormm, SNEKTPUHECKUX 1 MArHUTHBIX CBOMCTBAX MOBEPXHOCTM TBEPAbIX TEN;

JonxeH ymeTtb:

- BbI6MpaTh HYXHbIA METOL, ANS NONYYEHUS B HAHOMETPOBOM MacluTabe N3MepeHuid AaHHbIX 0 MOPIONOrnK,
MarHUTHbIX, ONTUYECKUX U SNEKTPOHHbIX CBOMCTBAX B 3aBUCMOCTU OT TUNa 06pasLoB 1 NOCTaBNEHHbIX
uccnenoBaTenbCcKux 3aaay; opMynnpoBaTtb TpeboBaHus Kk obpasuam B 3aBUCMMOCTY OT BbIBPAHHOMO METOAA;
aHanM3npoBaTb NONyyYeHHblE Pe3yNbTaThl, y4UTbiBAs BO3MOXHbIE MO-FPEWHOCTU N apTedakTbl, UCMNONb30BaTb
VHPOPMaLMOHHbIE CPEACTBA U TEXHONOMW, ANS MHTEPMNPETALMM NOMYYEHHBIX PE3YNbTATOB.

JonxeH Bnagetb:

HaBblKkaMn NCNOJib30BaHNA NONYYEHHbIX 3HaHWIA B 06NacT HAHOTEXHONOMMI ANs peleHns npogpeccnoHanbHbIX
3anad.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!
OpvieHTMpoBaTLCS B COBPEMEHHO Npobnematuike 1 Hanbonee akTyarnbHbIX 3aad4ax UCCNeloBaHns HaHOCTPYKTYP

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIMN BO

HaHHas gucuunnuHa (Mogynb) BkAoYeHa B pasgen "61.8B.1B.03.02 OucumnamHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoin obpasosatensHol nporpamMmbl 28.03.01 "HaHOTEXHONOrMM 1 MUKPOCUCTEMHas TexHuka (CUHTe3 U
AnarHoctuka HaHoMaTepmanos, KOMMOHEHTbl MUKPO- Y HAHO3NEKTPOHHOW TEXHUKIK)" 1 OTHOCUTCS K AUCLUMNANHAM MO
BbIGOpY.

OcBaunBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(os).

KoHTtakTHasi paboTa - 94 yaca(os), B TOM 4ucne nekuum - 18 yaca(os), npakTnyeckme 3aHsTUs - 18 yaca(os),
nabopaTtopHble paboTbl - 58 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 68 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNINHBI: 3K3aMeH B 7 CEMECTpE.
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4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspensbl pucumnnuHel / MX TPYyAOEMKOCTb CamocrosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
Jlekumn 3aHATUSA paborthbl
Tema 1. BeeneHue. OCHOBHble
1.|nprHLMNbI UCCnenoBaHNS 7 2 2 0 2
HaHOCTPYKTYp
Tema 2. DOTOSNEKTPOHHAS
2 CrnekTpockonus / 2 2 0 0
Tema 3. Oxe cnekTpockonus un
3. MUKPOCKOMUS / 2 2 0 0
Tema 4. ViccnepoBaHve MUKPO- U
HaHOCTPYKTYpP NOBEPXHOCTH
4. MeTofaMn CKaHupylolwen 30H00B0M / 2 2 0 0
mukpockonun (C3M). Beenerne.
Tema 5. CkaHupytowwas TyHHenbHas
5. MUKPOCKOMUS / 2 2 15 15
Tema 6. CkaHupyowas TyHHenbHas
6. CrnekTpockonus / 2 2 0 0
Tema 7. AToMHO-cunoBas
7.[mnkpockonng (ACM) un 7 2 2 15 15
crnekTpockonums
Tema 8. CkaHupyowas
6nuxHenonbHas onTmyeckas
8.|Mukpockonus GnnxHero nons 7 2 2 23 23
(CBOM) 1 pamaHoBckas
crnekTpockonums
Tema 9. MNpumeHeHne C3M ang
9 nccnenoBaHnst HAHOCTPYKTYP / 2 2 5 13
toro 18 18 58 68

4.2 CopepXxaHue gucLUNNUHbI (MOoayns)
Tema 1. BBegeHue. OCHOBHbIe MPUHLMUMbI UCCNeA0BaHNS HAHOCTPYKTYP
1.1. Vlctopryeckmnin o4epk pasBnUTUS CNEKTPOCKOMMYECKMX M 30HO0BbIX METOAOB N3Y4EHNS HAHOCTPYKTYP.

1.2. Kpatkas cpaBHUTENbHAS XapakTepUCTKa PasnnyHbIX METOLOB NPVMMEHUTENBHO K aHann3y Tonorpagum
MOBEPXHOCTW, CTPYKTYPbl M COCTaBa HAHOCTPYKTYPUPOBaHHbIX TBEPLbIX TEN.

1.3. MMBpuaHble MeToAbl aHanM3a HaHOCTPYKTYPUPOBaHHbBIX 0O EKTOB.

Tema 2. POTOINEKTPOHHAA CNEKTPOCKONUS

2.1. YnbTpadgomonetoBas n peHTreHoBckas 0OTO3MNEKTPOHHAS CNEKTPOCKOMNS.

2.2. XumMnyeckme CABUMM U UX UCMOoNb30BaHne A1 onpeneneHms XMMM4eckoro coctasa NoBepPxXHOCTH
2.3. NHTepnpeTtaumsa poTosnekTPOHHbIX CNEKTPOB BAIEHTHbIX SNEKTPOHOB.

2.4. MpunbnuxeHne 0aHO3NEKTPOHHOR NOHU3AUMK 1 ero HapylweHue. Teopema KynmaHca.

Tema 3. OXe cCneKTpoCcKOoNnusi U MMKpPOoCcKonusi

3.1.0xe-adhdhekT 1 0Xe 3NEKTPOHDI.

3.2. MexaHn3Mbl 3MUCCUUN 0Xe-9NeKTPOHOB. [ybrHa Bbixo4a 0Xe-3NekTPOHOB.

3.3. AHanns atomMapHOro cocTasa NOBEPXHOCTU C MOMOLLBIO OXe-3NEeKTPOHOB.

3.4. OnucaHne aKcnepMeHTanbHOM YyCTaHOBKM.

3.5. Ncnonb3oBaHme Oxe-CnekTpocKonMu AN UCCNEeA0BaHNS TOHKMX MNEHOK Y HAHOCTPYKTYPUPOBAHHBIX 0O HEKTOB.
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Tema 4. UccnepoBaHue MUKPO- U HAHOCTPYKTYP MOBEPXHOCTU METO4aMU CKaHUPYHOLLLe 30HA,0BOMU
mukpockonuu (C3M). BeepeHue.

4.1. Obwwme NPUHLMMBI 1 OCHOBHBIE TWMbI CKAHUPYIOLMX 30HA0BbIX MUKPOCKOMOB.

4.2. Nbe3ockaHepbl CKaHUpYoLWero 30H40BOr0 MUKPOCKOoNa.

4.3. KaHTunesepbl CKaHMpyoWero 30H40BOro Mrkpockona. OnNTu4eckne HAaHOAHTEHHbI.
4.5. AnepTypHble 1 6esanepTtypHble ACM kaHTuMBepbI.

4.6. KOHTaKkTbIHE N NONYKOHTaKTHbIE METOAMKN.

4.7. CnekTpocKonmyeckme 30HA0BblE METOAbI.

Tema 5. CkaHMpyOLLLasA TYHHeNbHasi MUKPOCKOMNUSt
5.1. 30HHas Omarpamma TyHHENbHOrO KOHTaKTa ABYX NPOBOLHVKOB. YpaBHEHUe 4N TYHHEeNbHOro Toka.

5.2.YcTpoicTBO 1 NprHUMIEl paboTbl TYHHENBHOIO CeHcopa. PexnMbl ckaHnpoBaHus. PeXnMbl NOCTOSIHHOrO Toka U
MOCTOSAHHOW BbICOTbI.

5.3. Busyanusauus tonorpadoum 1 pacrnpeneneHus nnoTHOCTU 3NEKTPOHHbLIX COCTOSIHUM Ha NOBEPXHOCTU. ATOMapHoe
paspeleHve.

Tema 6. CkaHupyloLL,asi TYHHesIbHas CNEeKTPOCKONUsA
6.1. Busyanuaauus pacnpeneneHus nioTHOCTW 3NEKTPOHHBIX COCTOSIHWI BONN3M YPOBHS Depmu.
6.2. TyHHenbHas CrekTpoCcKonus ofHoi Monekynbl. CybBOMIHOBOE NPOCTPaHCTBEHHOE paspeLleHme.

6.3. [MbpraHble MeTOAbI BU3yanM3auuy ¢ MOMOLbIO TMraHTCKOro KOMBUHALIMOHHOTO PACCESHUS CBETA W CKaHMPYHOLWEN
TYHHENIbHOV MUKPOCKOMUN.

Tema 7. ATomHO-cunoBas Mukpockonus (ACM) u cnekrpockonusi

7.1. YCTPOWNCTBO aTOMHO-CMNOBOr0 MAKPOCKOMA.

7.2. DanbHoOewncTByOWmMe 1 KOPOTKOAENCTBYOWME CUslbl NPY B3auMoaeicTemm MukposoHga ACM ¢ noBepxHOCTbIO.
7.3. ACM cnekTpocKonus Ha OCHOBE UCMONb30BHNS CUTOBbLIX KPUBbIX.

7.4. KOHTaKkTHble, NONYKOHTaKTHbIE 1 BECKOHTEKTHbIE METOAVIKM.

7.5. MNpakTnyeckne pekomeHnauum Boibopa pexxnMoB CKaHMPOBAHMSI.

Tema 8. CkaHupyloLw,aa 6nmxHenonbHas ontudeckasi MUKpockonust 6nmxHero nonst (CBOM) n pamaHoBckasi
crneKkTpockonus

8.1. YcTpoiicTBo 1 npuHLMnbl paboTbl ckaHUpytoweld 6nmxHeNoneBo oNnTUHECKON MAKPOCKOMNMK.

8.2. YcTpoiicTteo u metogbl nsrotoeneHmnss C6OM 3oHO0B.

8.3. MeToabl yoepxaHus CBOM 3oHga. JlatepanbHas HekoHTakTHas Mmoga Shear-Force Mode.

8.4. Metobl HTErpaunm KOHGOKanbHOro ONTUYECKOro CrekTpoMeTpa C aTOMHO-CUIIOBLIM MUKPOCKOTOM.

Tema 9. NMpumeHeHne C3M ons uccneposaHusi HAHOCTPYKTYP

9.1. Ocob6eHHOCTUN MCCNEROBAHNS MUKPO- Y1 HAHOCTPYKTYP C MOMOLLbIO METOLOB CKAHUPYIOWEN 30HA0BON MUKPOCKOMNNM
B pasnunyHbIx cpepax (Bakyyme, rasax, XuaKocTsx).

9.2. lMpuMeHeHWe cKaHVpyoWei 30HL0BON MUKPOCKOMNWN B XMW, BUONOrK, MeanUVHE.

9.3. lMpuMeHeHMe CKaHVpPYOWEN 30HL0BON MUKPOCKOMN B MUKPOINEKTPOHMKE. KOHTPOMb MHTErPanbHbIX CXEM,
OMTMYECKUX U MAFHUTHBIX HOCUTENEN MHGOPMALLUN.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOsITeNbHON paboThl o6yyaroLMxcsa no
AucuunnuHe (Moaynio)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.
OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

BapbibrH A.A., TomnnuH B.W., Wanosanos B.U. ®unsmko-texHonorn4eckne 0CHOBbI Makpo-, MUKPO- 1 HAHOINEKTPOHUKM -
http://e.lanbook.com/view/book/5258/

BnnxHenonbHasa pamMaHoBckas cnekTpockonus - http://www.nanoindustry.su/files/article_pdf/4/article_4850_580.pdf
OcHoBbl CKaHupytoLLen 30HA0BOM MUKpockonuu - http://www.unn.ru/chem/ism/files/applecture20.pdf

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMMINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS N OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 06y4eHus o SUCLUMNINHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKIM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CpeacTBaa;
- KpUTEPWM OLIEHMBAHNSA 4N KX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00y4alowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUMN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT BbITb AOCTYMHA 0by4atowWwmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BMAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C NpaBmnamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMK NeYaTHbIX M3naHUA BBINOTEYHbI
ooHA AonKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

ACM kneTtok kpoBu - http://www.nanoindustry.su/files/article_pdf/3/article_3311_586.pdf

aTOMHO-CK/I0Basi MMKPOCKOMNUS - -
http://www.google.ru/search?hl=ru&gq=%D0%B0%D1%82%D0%BE%D0%BC%D0%BD%D0%BE-%D1%81%D0%B8%D0%BB

BapbibuH A.A., TomunuH B.A., Wanosanos B.N. ®dn3nkKo-TeXHONOrMYeCKUe OCHOBbLI Makpo-, MUKPO- N HAHO3NEKTPOHUKMN. -
http://e.lanbook.com/view/book/5258/

OcHoBbI CKaHMpytoLe 30HA0BOM MUKpockonuu - - http://www.unn.ru/chem/ism/files/applecture20.pdf
npounasoactso C3M B Poccun - http://www.ntmdt.ru/

9. MeToguyeckue ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu [0 nekumn CTyoeHT [OMXEH BCMOMHUTL TO, YTO BbINO M3NOXEHO Ha Npeablaywen nekumn. Pabota
CTyLleHTa Ha NeKLUN - CTIOXHbIA BUA NO3HABATENbHOM, MHTENNEKTyanbHOW paboThbl, TpebytoLer
HanpsiXeHWsl, BHUMaHWS, BONW, 3aTpaT HEPBHOW 1 (or3uyeckon aHeprun. Becb y4ebHbIn Matepuan,
cooblaemblil npenoaasaTteneM, JOMKEH He MPOCTO NpocnywmnBaTbes. OH fonXeH BblTb aKTUBHO
BOCMPVHSAT, T.€. YCNbIlWaH, OCMbICNIEH, NMOHSAT, 3addUKCMPOBaH Ha Bymare 1 3aKpenneH B namsiTu.
MeToauka paboTbl CTyeHTa Ha NeKuMn He MoXeT ObiTb CBEeHa K KaKOMy-TO eIMHOMY peLenTy,
XOTS1, TEM HE MEHEE, COLEePXXNT OCHOBATENbHYIO UCXOAHYIO MHCPOPMAaTMBHYIO OCHOBY. [Mpuctynas K
CywaHuio HOBOro y4ebHOro Mateprana, noje3Ho MbICNIEHHO YCTaHOBUTL €ro CBA3b C paHee
N3y4eHHbIM MaTepuranoM. Cneas 3a TEXHVKON YTEHNS NEeKLUMW (aKLEHT Ha CyLIeCTBEHHOM, MOBbILEHWE
TOHa, N3MEHEHVE PUTMa, Nay3a 1 T.M.), CTYAeHT NOMXEH BCnes 3a npenoaBatenem yMeTb BblAeNsTh
OCHOBHbIE KaTeropuu, 3aKoHbl U UX cofepXaHue, NPobnembl, X BO3MOXHbIE peLleHNs,
fokasaTenbcTBa 1 BoiBoabl. OcyllecTBsAs Takyto paboTy, CTyLeHT 3HaunTeNnbHO obnerynt cebe
noHUMaHue y4ebHOoro MaTepmana, ero KOHCNeKTMPOoBaHNe 1 AanbHellee uydeHre. 3anvcb Nekuum
ABNSIETCS BAXHENLWNM 37IEMEHTOM paboTbl CTYAEHTA Ha NEKLMK.

npakTnyeckme | MpakTnyeckme 3aHATUS CBA3aHbI, KaK NPasuno, ¢ AeTanbHbIM pasbopoM OTAeNbHbIX BOMPOCOB

3aHsATUA nporpammbl. Y4ebHblii Matepran 6ynet 3akpennaTbCs Ha NPakTUYECKMX 3aHATUSAX Kak B pesynbrate
06CyXOEHNS 1 aHanm3a NekLMOHHOro Matepuana, Tak U ¢ NMoMOLLbIO PelleHns MPoBNeMHbIX CUTyaLWii
1 3amay. Mpu 3TNX YCNOBUSIX CTYAEHT HE TONbKO XOPOLIO YCBOUT MaTepmar, HO U Hay4YuTCs NMPUMEHSTb
€ro Ha NPakTuKe, a Takxe NoNyYnT LOMOMHUTENbHbIA CTUMYN (M 3TO OY4EHb BAXHO) AJS aKTUBHOM
npopaboTku nekumu. MNMpy caMoCTOATENBHOM PEeLleHMI 3a8ay HYy>XHO 0O0CHOBLIBATbL KaxAbli aTan
PEeLeHs, NCXOLS U3 TEOPETUYECKMX NONOXEHUIA Kypca. PelweHune 3anay cnegyet nanaratb
no4pobHO, BbIUMCNEHNS pacnonaraTtb B CTPOroM Nopsiake, OTAENSsS BCNOMOraTenbHbIE BbIYUCIEHNS
OT OCHOBHbIX. PelueHns npy He0bxoAMMOCTY HYXXHO COMPOBOXAATb KOMMEHTAPUSAMU, CXEMaMK,
yepTexamu n pucyHkamu. CnefyeT NOMHUTb, 4TO PELIEHUE Kax Lol y4eBHOM 3aaa4n [OMXHO
LOBOAMTBCS 00 OKOHYATENBHOrO NOFMYECKOr0 OTBETA, KOTOPOro TpebyeT yCnoBue, 1 MO BO3MOXHOCTH
C BbIBOZOM. MonyYeHHbI OTBET CneayeT NpoBeprTb cnocobamm, BbITEKAIOWMMMN N3 CYLeCTBa JAHHO
3apayu. MNpy NOAroTOBKE K NPAKTUYECKMM 3aHATUSAM CNedyeT UCMONb30BaTh OCHOBHYIO UTEpaTypy
13 NPEeLCTaBNEHHOrO CNNCKa, a TakXe PYKOBOACTBOBATLCS NPUBELEHHLIMY YKA3aHNSAMM 1
pekomeHpaumnamn. Ons Hanbonee rnybokoro 0CBOEHUS ANCLUMNANHBI PEKOMEHOYETCS U3y4aTb
nuTepatypy, 0603HaYEHHYI0 KaK ?LOMOfHUTENbHAA? B NPEACTaBNEHHOM cnncke. Ha npakTtuyeckmx
3aHATUSAX NMPUBETCTBYETCS aKTUBHOE yHacTue B 06CYXOEHNN KOHKPETHBIX CUTYaLIMiA, COCOBHOCTb Ha
OCHOBE MONYYEHHbIX 3HAHWI HAX0AMTb Hanbonee aPEEKTUBHBLIE PELIEHNS MOCTABNEHHbIX MPOBNEM,
yMETb HAX0AMTb NMONE3HbIV AONONHUTENbHBIA MaTepuan no TEeMaTuKe 3aHATUN.

nabopatopHbie| Ons noarotoBku k nabopaTopHbIM 3aHATUSAM HeobxoauMo obpaboTaTb aKcneprMeHTanbHble JaHHbIe,

paboTbl NpeLcTaBUTb NX B oopMe Tabnuu 1 rpadoukos. MoAroToBUTb OTYET O BbINONHEHHOM paboTe.
MpopaboTtate TeopeTMyeckuii Matepuan, oTBETUTb Ha BONPOCk! K nabopaTopHbiM pabotaM. BbiBoab
(pOpMy/ NPOBECTV CAMOCTOSITENBHO MOC/E NPOYTEHUst MaTeprana, a noToM NpoeepuTb cebsl, cBepuB
CBOW pe3ynbTathbl C ony6nmkoBaHHbIMU B y4ebHuke. MNpoaymaTtb anropyTM BbiNONHEHUS
aKCneprMeHTanbHoM Yactu nabopatopHoi paboThbl.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | B npouecce caMmocTosiTenbHO paboThl CTYAEHT NpuobpeTaeT HaBbIKM caMoopraHmaaumm,
TenbHas CaMOKOHTPO/S, CaMoynpaBneHns 1 CTAHOBUTCS aKTUBHBLIM CAMOCTOSTE/IbHBIM CyObeKTOM y4ebHOI
pabota NesTenbHOCTW.
Obyyatowmincst caMocToSITENbHO OnpenensieT PexmM CBoei BHeayaUTOpPHo paboTsl U Mepy Tpyna,
3aTpayMBaeMoro Ha OBnafieHNe 3HaHUSIMM 1 YMEHUSIMU MO KaXO0M OUCUMMNAVHE, BbINOHSET
BHeayaMTOPHYO paboTy Mo MHOMBMAOYaNbHOMY NNaHy, B 3aBUCUMOCTU OT COOCTBEHHOW NOArOTOBKY,
6to1XeTa BpEMEHN U Opyrux yCnoBuii.
ExenHeBHO obyyalowmincst JONXeH yaensTb BbiNOMHEHWIO BHeEAyAUTOPHON caMocToATENbHOM paboTh
B CPELHEM He MeHee 3 4acos.
Mpw BLINONHEHUN BHEayOUTOPHON CaMoCToSITENbHOM paboThl 0byYatowmincs MMeeT NPaso
obpaluatbcs K npenoaasaTenio 3a KOHCyNbTaunei ¢ Lenbio YTOYHEeHNs 3a0aHuns, OpMbl KOHTPONS
BbIMOTHEHHOrO 3a0aHus.
KoHTponb pe3ynbTatoB BHeayOUTOPHON CaMoCTOSITENbHOM paboTbl CTYAEHTOB MOXET NPOBOANTLCS B
MUCbMEHHO, YCTHOI UM CMeLlaHHOR coopMe C NpeacTaBeHMeM NPoayKTa OesTeNbHOCTY
obyyatouerocs. B kayecTse hopM 11 METOAOB KOHTPONS BHeayAMTOPHON CaMOCTOSITENbHOW paboThl
MOTYT OblTb MCMOMb30BaHbl 3a4€Tbl, TECTMPOBAHNE, CAMOOTYETbI, KOHTPO/bHLIE paboThl, 3awmTa
TBOpYeckux paboT 1 ap.

3K3aMeH Mpu NOAroToBKE K 3K3aMeHy XenaTenbHO BECTU KpaTKUii KOHCMEKT N3Y4EeHHOro MaTepuana, Ha
KOTOPOM NakOHWMYHO 1 CXaTo, HO YETKO M pa3bopunBo 3anMcaHo caMoe rnaeHoe. Mepen
COCTaB/IeHNEM KOHCMEeKTa nonesHo 6erno npoymTaTb KOHCNEKTUPYEMBI MaTepran. 9To NOMOXEeT
03HaKOMUTbCSI C TEMOW, OLIeHNTb 06 beM paboTbl MO BHMMATENbHOMY M3YYEHUIO MaTeprana 1
npoaymaTb CTPYKTYpy KOHcnekTa. Hambonee BaxHble oopMy/ibl pEKOMEHYEeTCs! BblAeNsTb (LBETOM
unn nogyepkmeaHmem). MNpw N3y4eHn Toro UM NHOro CPN3MYECKOro 3aKOHa, KpoMe DOPMYIMPOBKM
1 MaTeMaTU4eckoi 3an1cu 3akoHa, cneayeT o6paTtuTb BHUMAHME Ha OrbiTbl, KOTOPLIE OBHAaPYXUBAKOT
9TOT 3aKOH U NOATBEPXKAAIOT €ro CrpaBeanBoOCTb, FpaHULbl U YCNOBMSI €0 MPMMEHMMOCTM. Takxe
MoNIe3HO OTMETUTb, KaK 9TOT 3aKOH UCMOSb3YEeTCs Ha NpakTuKe. To Xe caMmoe MOXHO ckasaTb 1 06
N3y4yaemoi Teopum B LenoM. NMoMUMO OCHOBHBIX MOHATWIA, NONOXEHWA, 3aKOHOB U MPUHLIMIOB TEOPUN
cnenyet 0b6paTMTb BHUMAHUE Ha OnbiThbl, 6narofaps KotTopbiM Obifia co3faHa aTa Teopus,
3KCMEepVMEeHTbI, NOATBEPXAaloWne ee cnpaBeaMBoCTb. BCnoMHNTe, Kak UCMONb3yeTcs JaHHas
Teopus Ha npakTuke. Mpu n3ydeHnn Kakmx-nmbo nanYecknx NPoLeccoB, MOMUMO NMPU3HAKOB 3TUX
MPOLIECCOB W YCNOBUIA X NMPOTEKaHWs, NOfe3HO nokasaTtb, Kak OHW UCMONb3ytoTcs (Mnn, HaoboporT,
Kak ¢ HUMK BOpPOTbCS, ECNN 3TO BPEHbIE NMPOSIBEHNS MPOLIECCOB) Ha NpakTuKe.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 00pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrnimnHe (MO,IJ,yﬂI'O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHVst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayanTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAIMU 300POBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BocCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NONb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolerocs npu sawmuTe KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 28.03.01

"HaHoTexHOonorum n MMKpocucTeMHas TexHnka" n npodomnio noarotosky "CuHTE3 1 AMarHOCTUKa HaHoOMaTepunanos,
KOMMOHEHTbI MUKPO- U HAHO3/TEKTPOHHOW TEXHUKIN".
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.1]1B.03.02 CriekTpockonum4eckne n 30HA0BbIe METobl
ncenenoBaHns HaHoOCTPYKTYP
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OcHoBHas nuTeparypa:

1. Ceuwes, I'. M. KoHdbokanbHasi MUKPOCKOMUS 1 yNbTPaMUKPOCKOMMS XMBOM KNeTku : yuebHoe nocobue / . M. Ceues.
- Mocksa : PUSMATIINT, 2011. - 120 c. - ISBN 978-5-9221-1320-5. - TekCT : aneKTpOHHbIV // J1aHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/5292 (nata obpauieHus: 03.08.2020). - Pexum
LOCTyna: ons aBTopma. NONb3oBaTenei.

2. Yuxuk, C.A. METOObl CKAHUPYIOWEW 30HO0BOWV MUKPOCKOMM B MUKPO- 1 HAHOMEXAHUKE / C.A.
Yumxuk, C.B. CoipoexkuH // MNpnbopbl 1 MeToobl namMepeHuit. - 2010. - € 1. - C. 85-94. - ISSN 2220-9506. - TekcrT :
9NEKTPOHHBIiA // NaHb : anekTpoHHO-bmbnunoTteyHas cuctema. - URL: https://e.lanbook.com/journal/issue/293718 (nata
obpaieHns: 03.08.2020). - Pexum gocTtyna: ons aBTopus. nonb3oBartenei.

JononHutenbHasa nuTteparypa:

1. lyces, A. /. HaHoMaTepuanbl, HAHOCTPYKTYpbl, HAHOTEXHONOrMK : y4ebHoe nocobue / A. . lyces. - 2-e uag., ucnp. -
Mocksa : PUSMATIINT, 2009. - 416 c. - ISBN 978-5-9221-0582-8. - TekCT : 9neKTPOHHbIN // NlaHb :
3neKTPOHHO-6ubnunoTeyHas cuctema. - URL: https://e.lanbook.com/book/2173 (nata obpaueHus: 03.08.2020). - Pexum
[OCTyna: ons aBTopma. MONb3oBaTeNei.

2. PactpoBasi anekTpoHHas MUKPOCKOMNUS Ansi HAaHOTeXHONOrin. MeToabl 1 NpuMeHeHne : COOPHMK Hay4YHbIX TPYLOB /
nepesopf ¢ aHrnuiickoro C. A. MBaHoBa, K. V. omknHa. - 3-e nag. - Mockea : JlabopaTopus 3HaHwit, 2017. - 607 c. -
ISBN 978-5-00101-478-2. - TekCT : 9NeKTPOHHbI // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/94144 (nata obpauweHus: 03.08.2020). - Pexum goctyna: ons aBTopus. Nonb3oBartenei.

3. AdboHckuiA, A. A. DNeKTPOHHbIE U3MEePEHUS B HAHOTEXHONOMUSX U MUKPOSNEKTPOHUKE : MOHOorpadms / A. A.
AdboHckuia, B. . ObskoHos. - Mocksa : LMK lMpecc, 2011. - 688 c. - ISBN 978-5-94074-626-3. - TEKCT : 9N1EKTPOHHBLIN
// NaHb : anekTpoHHO-BubnmoTeyHas cuctema. - URL: https://e.lanbook.com/book/900 (nata obpaweHrus: 03.08.2020). -
Pexwum goctyna: ons asTopms. nonb3osarteneil.
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I'Iepeqel-lb MH(POPMaLMOHHbIX TEXHONMOINMK, UCMONb3YyeMbIX OJ11 OCBOEHUSI AUCLUMIUHDI (Mop,ynﬂ), BKNoYyasi
nepedyeHb NporpaMmMmHOro obecneyeHus n MHPOPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpaenenune noagrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA

Mpodpmnb noarotoskn: CUHTE3 U AMArHOCTUKAE HAHOMATEePWUanos, KOMIOHEHTbl MUKPO- N HAHOINEKTPOHHOW TEXHWUKU
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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