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Mporpamma ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

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 ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) MainHyTanHoB P.X. (Kadeapa onTuku n
HaHopoToHUKK, OTaeneHue guaukn), Renat.Gainutdinov@kpfu.ru ; noueHT, k.H. Xamagees M.A. (Kadbenpa ontuku n
HaHopoToHUKN, OTaeneHne counaukn), Marat. Khamadeev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CnocobeH pelwaTb 3aaa4v NpodeccrmoHanbHon oesiTeflbHOCTW Ha OCHOBE

NPUMEeHeHNA eCTeCTBEHHOHay4HbIX U O6IJ.I,eVIH)KeHeprIX 3HaHWI, METOA0B
MareMaTtn4yeckoro aHanmn3a n MmooennmpoBaHns

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

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):

JonxeH 3HaTb:

- Knaccudprkaumio 1 cogepxaHve METOA0B aHanM3a U KOHTPOSS HAHOCTPYKTYPUPOBAHHbLIX MAaTEPUANIOB U CUCTEM;
- anropuT™M NMPVMEHEHNS N3Y4YEHHbIX METOA0B B 3aBUCMMOCTY OT 06 beKTa NCCNefoBaHNs

JlonxeH ymeThb:

- NpaBunbHO NoabvpaTtb MeToObl aHanM3a U KOHTPONS B 3aBUCUMOCTM OT 06beKTa NCCNeaoBaHUS;

- NCMOMb30BaTb METOAbl aHANN3a U KOHTPONS HAHOCTPYKTYPMPOBAHHbBIX MAaTEPMANoB N CUCTEM;

- onpenenaTb KOHKPETHYIO NPOECCUOHANbHY0 3aady, cobupatb HE0OX0ANUMYIO UCXOAHYO MHADOPMaLMIO B
nepuvoanyeckor nutepartype, Ha OCHOBE aHanM3a cOopMynMpoBaTh NOCNEN0BATENbHOCTb PELIEHNS 3a0aqyu.

JonxeH Bnanetb:

- METOLMKO paboTbl ¢ nabopaTopHbIM 060PYA0BAHMEM 11 COBPEMEHHO HAaYYHON annapartypoii;
- CUCTEMHOrO HAYYHOrO aHanmaa nNpogeCCHoHanbHbIX NPO6IEM HAHOTEXHONOMMU Pa3NMYHOFO YPOBHS COXHOCTU

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
- K CMONb30BaHMI0 METOLOB aHann3a U KOHTPONS HAHOCTPYKTYPUPOBAHHBIX MaTepranos 1 CUCTEM U HAa NpakTuke

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIMN BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.10 ducumnavHbl (Mogynum)" OCHOBHOW NPOgIEeCCUOHANTbHON
obpasoBatenbHoli nporpammel 28.03.01 "HaHoTexHonorum n MukpocucteMHast texHuka (CUHTes3 1 gmarHoctuka
HaHoMaTtepmanos, KOMMNOHEHTbl MUKPO- N HAHOSNEKTPOHHOM TEXHUKK)" N OTHOCUTCS K BAPUaTUBHOM YacTu.
OcBauBaertcs Ha 3, 4 kypcax B 6, 7, 8 cemecTpax.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAUHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKoCTb ANCLMNANHBI cocTaBnsieT 12 3a4eTHbix(ble) eanHuL(bl) Ha 432 yaca(os).

KoHTakTHas paboTta - 270 4aca(oB), B TOM YMcne nekumm - 72 4aca(oB), npaktudeckue s3aHatus - 108 yaca(os),
nabopatopHbie paboTbl - 90 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtositensHas pabota - 144 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 18 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 6 CEMECTPE; 3a4eT B 7 CEMECTPE; 9K3aMeH B 8 ceMecTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTtu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLUNANHE (MORYNIO)
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Mporpamma ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Buobl n yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl
1. [Tema 1. BeegeHue B npeamet 6 2 2
5 Tema 2. dusnka H1M3Kopa3MepHbIX 6 4 4
CTPYKTYp
Tema 3. HnzkopasmepHble
8. yrnepoaHble CTPYKTypbl 6 2 2 0 5
4. |Tema 4. HaHopo60Tbl U HAHOMALUWHbI 6 2 2 0 5
5. [Tema 5. HaHonnaamoHuka 6 4 4 0 5
6. |Tema 6. MetamaTepuansl 6 4 4 0 5
7. [Tema 7. ®OTOHHbIE KpUCTaNNbI. 6 2 2 0 5
Tewma 8. lncnepcuoHHble
8. COOTHOLEeHUS 6 2 2 0 5
Tema 9. MeTonbl pacyeTta
9. [onTnYyeckmnx CBOMNCTB NEPUOLNYECKUX 6 2 2 0 5
HaHOCTPYKTYP.
Tema 10. MeTon nnockux BOfH Ans
10.]2-X 1 3-xMepHbIX POTOHHbIX 6 2 2 0 5
KpucTannos
11.[Tema 11. MeTton maTpuy nepeHoca 6 2 2 0 5
Tema 12. OgHOMEpPHbIN POTOHHbIV
12. KpuCTann 6 2 2 0 5
Tema 13. MeTo KOHEYHbIX
13. pasHOoCTen BO BPEMEHHO obnacTu 6 2 2 0 4
Tema 14. MeTon CcBSI3aHHbIX MO, B
14. npocTtpaHcTee Pypbe 6 2 2 0 4
Tema 15. [MNOTHOCTb POTOHHBIX
15. COCTOSHMI 6 2 2 36 4
Tema 16. MeTonbl uccnegosaHus
HaHOCTPYKTYPUPOBaHHbIX
. maTtepuanos, OCHOBaHHblE Ha 7 8 B 12 0
ONTUYECKOW CneKkTpocKonmu
Tema 17. MeTtogpbl uccnenoBaHuns
HaHOCTPYKTYPUPOBaHHbIX
17.|MmaTepunanos, OCHOBaHHble Ha 7 8 9 12 0
HEeLEeCTPYKTUBHOWN na3epHo
Andopakummn
Tema 18. MeTonbl nccnegosaHus
HaHOCTPYKTYPUPOBaHHbIX
18. marepuanos, OCHOBaHHbIE Ha OCHOBE / 10 9 12 0
paccesHuns ceeTa
Tema 19. MeTtogpbl uccnenoBaHns
HaHOCTPYKTYPUPOBaHHbIX
19.|marepunanos, ocHoBaHHbIe Ha 7 10 9 0 36
CKaHupytoLen 30H40BOW
MUKpOCKOMun
Tema 20. lMpakTrkym no
20.[uccnenoBaHunio POTOHHbIX 8 0 18 9 18
KpuCTannos, YacTb 1
Tewma 21. lNMpakTnkym no
21.|uccnenoBaHnio POTOHHbIX 8 0 18 9 18
KpucTannos, YacTb 2
SAEKTPOHHBH
CrpaHuua 4 n3 13. i1nR VHPI l%EPCPITET
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Mporpamma ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

Buabl un yachbl
KOHTaKTHOW paboThbl,
N Pa3nenbl aucuunIvnHbl / Cemect NX TPyAOEeMKOCTb CamocTtosiTenbHas

Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

NToro 72 108 90 144

4.2 CopepxaHue auCUUMINHbI (MOBYNSA)
Tema 1. BBeneHue B npeamMer

CrpaHnua 513 13.




Mporpamma ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

[MoHSATME HAHOCTPYKTYPMPOBAHHBIX MaTepuanos u cucteM. Knaccudurkaums HaHOCTPYKTYPUPOBaHHbBIX MaTeprasnos 1
cucteM. CBA3b HAHOCTPYKTYPMPOBAHHbBIX MATEPMANIOB 1 CUCTEM C HAHOTEXHONOTUSAMI N HaHoMatepuanamu. ctopus
nosisneHus. lNMoaoxonbl "ceepxy-BHN3" 1 "CHU3Y-BBEPX" K CUHTE3Y HAHOYACTUL, 1 HAHOMAaTepuanos.

Tema 2. duU3nkKa HU3KOpPa3MepHbIX CTPYKTYP

MonynpoBoAHMKOBLIN reTeponepexon. Mepapxus noHATWA. PasamepHoe KBaHTOBaHME U KBAHTOBO-pa3MepHble
CTPYKTYpbl. Tvnbl KBAHTOBOPA3MepPHbIX CTPYKTYp. KBaHTOBbIE SMbl, KBAHTOBbIE HATW, KBAHTOBbIE TOYKW. TpaHcdopmaums
SHEpPreTM4eckoro CnekTpa aneMeHTapHbIX HAHOCTPYKTYp. PaamepHoe kBaHTOBaHWE 3NEKTPOHHON NOACUCTEMDI
KBaHTOBbIX Touek. [pobnemMbl TEXHONOMMN KBAHTOBO-Pa3MEPHbIX CTPYKTYP.

Tema 3. HuskopaamepHble yrnepoaHble CTPYKTYpbl

CTpykTypbl Ha ocHoBe yrnepoaa. Annotponusi. OcobeHHocTn C-C cBa3un. Anmas, rpacout, rpadpeH. dynnepeHbl.
YrnepogaHble HaHOTPYOKW. [NonydeHre yrnepoaHbIx HAHOCTPYKTYP. MexaHuyeckne, aneKTpUHeckue 1 XMMmM4eckne
CBOWCTBA YrnepoaHbIX HAHOCTPYKTYp. IHTepkannpoBaHHble HAHOTPYOKU. HeyrnepoaHble wapoobpasHblie MONeKy bl
"padoeH.

Tema 4. HaHOpo60TbI U HAHOMALLWHbI

OcHoBHbIE OMpeneneHns 1 uctopusi Bonpoca. MNpuHLUMBI NOCTPOEHNST HAHOMEXaHU3MOB. Teoprst HAHOPOHOTOB 1
HaHoMawwH. MpennonaraemMble BapraHTbl KOHCTPYKLMA HAHOPOBOTOB. MMoTeHUManbHas caoepa NPUMEHEHNA.
HaHopoboTbl B MaccoBoii kynbType. Jleruposanue gpynnepeHos. CBepXnpoBOAMMOCTb. MeToabl NoNyYeHns u
pasnoeneHuns qynnepeHos.

Tema 5. HaHonnasMmoHuka

OCHOBbI MNA3MOHVKW. DNEKTPOMarHUTHbIE CBOCTBA MeTanoB. MoBEepPXHOCTHbIE NNAa3MOH-NONSIPUTOHbI Ha FpaHnLe
pasnena MeTanni-amanekTpuk. BosbyxaeHne NoBEPXHOCTHBIX NNa3MOH-MONSPUTOHOB Ha MIOCKKX rpaHmuax pasaena
cpea. JlokannsoBaHHble MOBEPXHOCTHbIE NNa3MoHbl. MpuMeHeHre Nna3mMoHoB. MNpeofoneHne AMgpPakLUMOHHOTO
npegena

Tema 6. Metamarepunansl

OnpepeneHne n ocHoBHble NoHATMSA. Knaccudpunkaums. OtpuuaTenbHbiii KoadduumeHT npenomneHns. OCHoBbI
abpekra. Nctopumsa otkpbiTus. ?Mpasbie? n ?Jlesble? 30TponHble cpenbl. [epeHoc sHeprum Npasoi 1 NeBoV BOMHAMM.
Lwncnepcus nesoit cpenbl. [puMepbl pacnpocTpaHeHns BOMHbI B 1eBol cpeae. BoamoxHble npunoxeHuns. CynepnvHaa.
Mnaw-Hesnanmka

Tema 7. POTOHHBbIE KpUCTaNbI.

OnpeneneHue. NHTepgepeHUMs B TOHKMX NneHkax. OoHOMepHbIE, ABYMEPHLIE U TPEXMEPHbBIE POTOHHbIE KPUCTANbI.
®DOTOHHbIE 3anpelleHHble 30HbI. MicTopust oTKpbiTUs. Pabota 9nas S6noHosuya n Cuaxusa xoHa. 6noHoBUT.
MprMepbl OOTOHHLIX KprcTannos. POTOHHbIE KpUcTanbl B Npupoae. MonesHbie CBOMCTBA 3anpeLeHHbIX 30H U
NPUIOXeHNS.

Tema 8. lucnepcUOHHbIE COOTHOLLEHUS

JrcnepcuoHHble COOTHOWEHUS GPOTOHA B cpeae POTOHHOro Kpuctanna. CesA3b 79Heprus-uMnynbc? anekTpoHa B
06bl4HbIX KprcTannax. PaclmpeHHas 3oHHas cxema. Cxema npuBeneHHbIX 30H. MNeproanyeckas 30HHasi cxema. 30HHbIE
anarpammbl. CTosHMe BOSIHbI Kak MCTOYHUK 3anpelleHHbIX 30H. KoMnnecHbI BOMHOBOW BEKTOP.
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Mporpamma ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

Tema 9. MeToabl pacyeTa ONTMYECKUX CBOUCTB NEPUOANYECKMUX HAHOCTPYKTYP.

MeToabl pacyeta ONTUYECKMX CBOWCTB NEPUOANYECKNX HAHOCTPYKTYP. COCTOSHNS cBETa B DOTOHHOM KpUCTanne.
O6wue coobpaxeHust. Teopema Pnoke. Teopema bnoxa. Bnoxosckast ctpykTypa. Monspusaumns. Meton nNOCKMX BOSH.
OLHoMepHbIiA cnyyaii. [1Byx- U YeTbIPEXKOMMOHEHTHbIE NPUBNMXeHNs. BOCBMUKOMNOHEHTHOE NPUBNNXeHNe.

Tema 10. MeToA NNOCKMX BOMH A5l 2-X U 3-XMepPHbIX POTOHHbIX KpUCTannos

MeTon NNoCKUX BOMH AN 2-XMEPHbIX POTOHHBIX KpucTannos. Meto Nnockux BOMH Anst 3-XMEePHbIX (OTOHHbIX
kpucTannos. MNpumepbl. HoBble adphekTbl HA 0COBEHHOCTSX AMCMEPCUOHHBIX COOTHOLEHUA. DIEKT CynepnpuaMbi.
MeaneHHbIh ceeT. OTpuuaTenbHas pedpakums Ha PoTOHHbIX Kpuctannax. Matematunyeckuin naket MIT Photonic-Bands

Tema 11. MeTog maTpuu, NnepeHoca

MeTtogn maTpuu nepeHoca. HopmanbHoe nageHve. Matpuupl 2x2. JedekTHble Moabl. MaTpuubl, COOTBETCTBYOWME
cnosm u rpanuuam. MNagenne nod yrnom. Matpuubl 4x4. YyeT nornowenuns. Y4eTt HemgeanbHocTu. MarHuTHbie
POTOHHbIE KpycTannbl. POTOHHbIE KPUCTaNbl C HAHOYacTMUaMu. [1na3MoHHbIA pe3oHaHC. HegnaroHanbHble MaTpuyHbIe
SNEMEHTbI

Tema 12. OgHOMEpPHbIA POTOHHbBIA KpUCTann

OnHoMepHbIV OTOHHBIN KpucTann: MynbTucnoi. Transverse Electric nonsapusauns. Transverse Magnetic nonspusauns.
KoHeuHoe ouanekTtpuyeckoe 3epkano. Cnyyai ontndeckoro BoiHoBoga. MNonybeckoHe4yHoe AnanekTpruyeckoe 3epkasio.
BeckoHeuHbIl neproanyecknii MynbTucnoi. Teopema 6noxa n OUCNEPCUOHHbIE COOTHOLEHNS.

Tema 13. MeTon KOHEUYHbIX pa3HOCTEN BO BpeMeHHOW obnactu

MeTon KOHeYHbIX pa3HocTell BO BpeMeHHow obnactu (FDTD). MNoctaHoBKa 3a8ayu Ans BbIYUCNEHNS pacnpeneneHns
nons. MeTon KOHEYHbIX PA3HOCTEW BO BPEMEHHOM obnacTu. PasHOCTHLIN BUL ypaBHeHUiA Makceenna. OnpeneneHue
IN3NeKTPNYecKon pyHkuun. OnpeneneHne HavyanbHbIX U FPaHUYHbIX yCnoBmii. YcTonuumsocTb metoga FDTD. Mpumepsl
pac4eTos.

Tema 14. Meton cBsizaHHbIX MOJA, B NpoCcTpaHcTBe Pypbe

MeTon cBsi3aHHbIX MoA B npocTpaHcTee Pypbe (RCWA). YpasHeHus Makcsenna B yceueHHOM npocTtpaHcTee Pypbe.
HaxoxaeHne cobcTBEHHbIX BOMH Kaxaoro cnosi. Clmneka pelweHunii Ha rpaHuuax cnoes. MeTon MHOXECTBEHHbIX
mynbtunonein (MMM). PasnoxeHue B psag N0 aHaNUTUYECKUM PELLEHNAM ypaBHeHWUA Makcsenna. CxoammocTb
noTeHumana Ha rpaHuuax.

Tema 15. NMnoTHOCTb (POTOHHBLIX COCTOSAHUN

OnHoMepHbI GOTOHHBIM KpucTtann: MynbTucnoii. Transverse Electric nonspusaums. Transverse Magnetic nonspuzaums.
KoHeuHoe ouanekTpuyeckoe 3epkano. Cnyyait ontuydeckoro BonHoBoa. MNonybeckoHeuHoe AnanekTpruyeckoe 3epkarno.
BeckoHeyHbIin nepuoanyeckunin Mynbtucnoin. Teopema 6noxa v ONCNEPCUOHHbBIE COOTHOLLEHUSI.

Tema 16. MeTtoabl uccnepoBaHnsA HaHOCTPYKTYpUpOBaHHbIX MatepuanoB, OCHOBaHHbIE Ha OnNTUYECKOM
crneKTpockonuu
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Mporpamma ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

OcobeHHOCTU NPOXOXAEHUS CBETa Yepes cpelly POTOHHOro Kpuctanna. CnekTpbl nponyckaHus. ChekTpbl OTpaxeHus
OT MOBEPXHOCTW 1 OT Noanoxku. 3akoH bperra-Bynbha. OudpakuoHHble 3g0peKThl B ONTUHECKUX CNEKTpaXx.
JNioMMHecLeHLMs aTOMOB, MOMELLEHHbIX B Cpeay GPOTOHHOro kpuctanna. Ontuyeckre notepy B cpene OOTOHHOro
KpvcTanna.

Tema 17. MeTtoabl MCCNenoBaHNA HAHOCTPYKTYPUPOBAHHbIX MaTepuanoB, OCHOBaHHble Ha HeAeCTPYKTUBHOMN
nasepHou gucppakuumn

OnHoMepHble, ABYMEPHbIE N TPEXMEPHbIE ANMPPaKLMOHHbBIE PEeEeTKN. DKCnepuMeHTanbHas cxema HabnoaeHns
OMgopakLUMM MOHOXPOMaTNYECKOro Myyka Ha CTPYKTYpe OTOHHOro kpuctanna. Judgpakums Ha 6e3nedekTHOM
¢oTOHHOM KpucTanne. dndpakums Ha POTOHHOM KpucTanie ¢ aehektamMmm n HeOLHOPOAHOCTAMU. BangHue tuna
ynakoBKW.

Tema 18. MeTtoabl uccnenosaHns HaHOCTPYKTYpuUpoOBaHHbIX MatepunanoB, OCHOBaHHble Ha OCHOBE paccesiHus
cBeTa

OcHoBHbIE NPUHLMMBI aHaN13a pa3mMepoB YacTuu. Bornpoc o ToM, 4to Takoe yactuua. MNpobnematrka pasmepa yactuLl.
OkBuBaneHTHas cgepa. PasnnyHbie MeToabl aHanu3a - pasHole cpefHue. MeTtoabl onpeneneHms pasmepos
HaHo4YacTuUL, B3BELEHHbIX B pacTBope. CTaTnyeckoe n AMHammnyeckoe paccesiHme cseta. BpoyHoBckoe aBuxeHue.
YpasHeHve CTokca-OnHwTelrHa. OT pacCesiHHOro ceeTta K KoaduuneHTy anddysmn.

Tema 19. MeTonbl MccnenoBaHMs HAHOCTPYKTYPUPOBaHHbLIX MaTepuanoB, OCHOBaHHble Ha CKaHMpPYOLLL.en
30H[,0BOM MUKPOCKONUU

SBoNOLUUS METOOO0B CK&HI/IpytOI.IJ,GVI 30H00BON MWKPOCKOMNUKN, OCHOBHblE (PU3NYECKNE MPUHLIUMbI. OcobeHHoCTH pa60TbI.
06pa60TKa ﬂOJ'Iy'-IGHHOVI MHgpopMauum n BOCCTaHOBNEHWE NONYYEHHbIX |/|306pa>KeH|/||7|. MeToqbl onpeneneHnsa pasmepos
HacTtuy Ha |/|306pa>KeHv||/|. OcobeHHoCcTH N3y4yeHns POTOHHbIX KPUCTaNN0B. (Dypbe aHanms. COBpeMeHHbIe MeToabl.

Tewma 20. MpakTUKyM no uccnepnosaHuio ooTOHHbIX KPUCTaNNOB, YacTb 1

CurHTE3 MuKpodacTuL anokcuaa kpemHust Metonom LLtobepa-PurHka. OcaxaeHne MUKPOYacTULL METOA0M
BEPTUKANbHOMO 0CaXAEHMS B CyWwmnnbHOM wkadpy. AHanns pasmepos MukpodacTtuy metogom OPC. CrHTe3 (POTOHHbIX
KpWCTannoB METOAO0M BEPTUKANIBHOrO ocaxaeHns. @OTOMETpUYECKoe U aTOMHO-CUIOBOE UCCnenoBaHme
CMHTE3MpPOBaHHbIX 06pa3LoB.

Tewma 21. NMpakTUKyM no uccnenosaHuio ooTOHHbIX KPUCTANNOB, YacTb 2

NccnenoBaHmne BINSIHWASA KOHLEHTpaUMM aMMmaka, TeTPO3TOKCUCUIaHa 1 BOAbI, TeMNepaTtypbl, CKOPOCTY BpaLLeHns
Mewanku, OAUTeNbHOCTM MMOPONN3a Ha XxapakTep caMocOopKu MUKPOYaCTUL, ANOKCUAA KPEMHUS, CUHTE3UPOBAHHBIX MO
meTtony Ltobepa-durHka. BkntoyaeT B cebsi camochHopKy MNEHOYHBIX OMaNioB U3 CUHTE3MPOBAHHbIX YACTML, METO4OM
BEPTVKANIbHOrO 0CaXaeHwWsl.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHus Ajisi CaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota obyyarowmxcs BoINOMHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLcTBEHHOro yyactus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HanpaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMNUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHBIMU PECYpCaMu, BKNOYAS:

MopsiLoK opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTera, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"
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Mporpamma ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

HaHocTpykTypupoBaHHble Matepuansl 1 yctpoiictaa (BenukobputaHus) -
http://www3.imperial.ac.uk/chemistry/research/sections/nanostructuredmaterialsgroup

HaunoHanbHbI LEHTP HAHOCTPYKTYpUpOBaHHbIx MaTepuanos (FOAP) - http:/Is-ncnsm.csir.co.za/
®dusnka HaHOCTPYKTYpMpOBaHHbIX Matepranos (Asctpus) - http://physnano.univie.ac.at/

6. dOHA OLEeHOYHbIX CPeaCcTB MO AucUUNIuHe (MOOyN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha NPOBEPKY
OCBOEHUS KOMMETEHLINIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPECTB BK/HOYaET OLIEHOYHbIe
cpelncTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTauUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMauums:

- COOTBETCTBME KOMMETEHLUIA NNAHMPYEMBIM Pe3ynbTataM 06y4eHUs Mo LUCLWMIMHE (MOLYNIO);

- KpUTEPUM OLIeHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOSYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXaHue OLEeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSIM 0ByHatowmxcs,
IIEMOHCTPMPYEMbIM pesynbTaTtam, 3a4aHns pasnmyHblX TUMOB.

DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [punoxeHun 1 k nporpamme AUCLUNAUHBI (MOLYNHO).

7. NMepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUSA OUCLUMANHBI (MOAYNSA)
OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHOI nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO 13 NtoBOI TOYKM NpY BBEAEHNM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpn MCNONb30BaHMKN NeYaTHbIX M30aHUA BBNNOTEYHbI
oOHA, OomKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nMTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB NHGPOPMALMOHHO-TENEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS JUCLUMNNHBI (MOOYNs)

HaHocTpykTyprpoBaHHble MaTepuansl 1 ycTpoiictea (BenukobputaHus) -
http://www3.imperial.ac.uk/chemistry/research/sections/nanostructuredmaterialsgroup
HauwvoHanbHbI LeHTp HaHOCTPYKTYpupoBaHHbIx MaTepuanos (FOAP) - http:/Is-ncnsm.csir.co.za/
Crartbs no HaHoMaTepuanawm - http://en.wikipedia.org/wiki’/Nanomaterials

CraTtbs no HaHOCTPYKTypaM - http://en.wikipedia.org/wiki/Nanostructure

®dunsmka HAHOCTPYKTYpPUPOBaHHbIX MaTepuanos (Asctpus) - hitp://physnano.univie.ac.at/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMIUHBI (MOAYNS)
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Mporpamma ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

Bup pabor

MeToaouyeckme pekomeHoauum

nekunn

B xoOe neKunoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBaHne y‘-le6HOFO martepunana. O6an.laTb BHMMaHmne
Ha KaTteropum, ooOpMynnMpOBKN, packpbliBatowWwre cogepxaHue Tex Unu NHbIX SABNIEHUI 1 npoueccos,
Hay4Hble BbIBOAbl N NPakTn4eckne pekomeHnaumu, NONOXNTENbHbIA ONbIT B OpaTOpPCKOM UCKYCCTBE.
XXenatenbHo ocTaBUTbL B pa6o'-w|x KOHCNeKTax nons, Ha KOTopbIX OAenaTtb NMOMETKN U3
peKOMeH,D,OBaHHOI7I nntepartypsbl, gononH4awWme Mmatepuman I'IpOCﬂquB.HHOVI nekunn, a Takxe
nonovyepkuearwowne OCO6y}O Ba>XHOCTb TEX NN UHbIX TEOPETUYEeCKNX NonoXeHuin. 3apaeatb
npenogaBaresito yTo4HsAoWmne BonpocChl C LEeNbo YACHEHNSA TEOpPEeTU4eCKnxX MONOXEHNA, paspeweHns
CMNOpPHDbIX CI/ITy&LI,I/II7I.

npakTuyeckme
3aHATUS

B xo4e noarotoBkM K NPaKTUHECKUM 3aHATMSAM N3YYUTb OCHOBHYIO NNTEpPaTypy, O3HAKOMUTHLCS C
LOMOMHUTENBHON NUTEPATYPO, HOBbIMY NYBAMKALMUAMA B NEPUOLNYECKUX UOAHUSX: XypHanaXx,
rasetax u 7.4. [pun aToM yyecTb pekomeHaauuy npenogasatens n TpeboBaHUs yuebHOM NporpamMbi.
JopabatbiBaTb CBOW KOHCMEKT NEeKLMW, Aenas B HEM COOTBETCTBYIOWME 3aNNCU U3 NUTEPATYPHI,
PEKOMEHA0BAHHOM NpenonasaTenem U NPesyCMOTPEHHON y4eBHOM NporpaMMon.

nabopaTtopHblie
paboTbl

Mepen Havanom paboTbl ¢ 060pynoBaAHMEM BHUMATENBHO 03HAKOMUTCS C METOANYECKMMM
yKasaHusIM1 1 4eTKO UM crienoBathb. B xooe noarotoBku K caade paboTbl M3y4nTb OCHOBHYHO
nuTepaTypy, 03HAaKOMUTBLCS C OOMONHUTENbHON NUTEepaTypPoit, HOBbIMK NybnMkaunsamMm B
nepuoanyeckmx N3naHusix: XypHanax, razetax u 1.4. lNpu aTom y4ecTb pekoMeHaauum
npenonasatens n TpeboBaHusi y4ebHOI NporpamMmbi.

camocTos-
TenbHas
paboTa

CamocTosiTenbHas pabota Bkto4YaeT B ce6s U3y4eHne OCHOBHOW NUTEPATYPbl, 03HAKOMIIEHMWE C
LOMOMHUTENBHON NNTEPATYPO, HOBbIMY NYBAMKALMUAMN B MEPUOLNYECKUX UOAHUSX: XypHanaXx,
rasetax u 7.4. CTyLeHTaM peKOMeHOyeTCs Nony4YnTb B BubnmoteyHo-uHGOPMaLOHHOM LEHTPE
MHCTUTYTA y4ebHy0 nuTepaTypy no AUCLMUNAUHE, HEOBXOAMMYIO Ans 3IEKTMBHOM paboThl HA BCEX
BUAX ayOUTOPHBIX 3aHATUI, a TaKXe A5 CaMOCTOATENbHOM paboThl MO U3YHEHWIO AUCLWMVHBI.
YcnewHoe ocBOEHMe Kypca npegnonaraeTt akTuBHoe, TBOPHECKOE y4acTue CTyaeHTa nytem
nnaHOMEPHO, MOBCEAHEBHON paboThl.

3a4ver

Lns ycnelwHow NoaroToBky K 3a4etam CTyaeHTY Heo6X0aMMo nocewaTtb NEeKUMOHHbIe, MpakTnieckue
3aHATMS, BECTU KOHCMEKTUMPOBaHMe y4ebHOro Matepuana, uay4atb OCHOBHYIO U JOMNONHUTENbHYIO
nmTepatypy no Kypcy npeameta. YcnelwHoe 0CBOeHUe Kypca npeanonaraeT akTUBHOe, TBOPYecKoe
yyacTve CTydeHTa nyTeM nnaHoMepHoW, NOBCEOHEBHOW paboThl.

3K3aMeH

Lns ycnewHol NoAroTOBKM K 9K3aMeHaM CTyAeHTy HEOOX0AMMO NnocellaTb NEKLNOHHbIE,
NpakTUYeCKMe 3aHSTUS, BECTW KOHCMEKTMPOBaHME y4eBHOro MaTeprana, ndy4atb OCHOBHYIO 1
LOMOMHUTENBHYIO NNTEPATYPY MO KypCy npenmeta. YcrnewHoe 0CBOEHWe Kypca npegnonaraet
aKTVBHOE, TBOPYECKOE y4acTue CTyLeHTa NyTeEM NNaHOMEPHON, MOBCEAHEBHOMN paboThl.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MO4yno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb NHPOPMAaLMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npoLecca no
AMCUMNAVHE (MOLyNio), BKNoYas nepeyeHb NporpaMMHOro obecneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUsl 06pa3oBaTenbHOro
npoLecca no gucuunianHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHune 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYaET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMoCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKO C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep 1 NpuHTEp AN pacneyatku pa3aaToyHbIX MaTepranos.
MynbTumeauinHas ayautopus.
CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apantaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNWA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobx0aMMoCcT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

CtpaHnua 10 ns 13.
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Mporpamma ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C oknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 41 OpPraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNNMOOM Unn nnUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hOpPM I'IpOMG)KYTO‘-IHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COoa4ql:

- NMPOLONXNTENbHOCTM cAayn 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpMeE, - He Bonee yem Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOONMXMNTENIbHOCTU BbICTYMNeHNS 0Byyatowerocs npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHuto 28.03.01

"HaHoTexHonornm n MMKpocucTeMHas TexHuka" 1 npodpunio noarotoskn "CrMHTE3 1 AnarHocTuka HaHoMaTeprasnos,
KOMMOHEHTbI MUKPO- 1 HAHOSNEKTPOHHOW TEXHUKM".
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Mporpamma ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

B51.B.10 Metoas! aHanv3a v KOHTPO/S HAHOCTPYKTYPUPOBAaHHbLIX
Marepuasos U CUCTEM

MNepeyeHb nuTepaTtypbl, HEOOXOAUMOM ANt OCBOEHUS OUCLMIINHBI (MOOyNs)

Hanpaenenune nogrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA

Mpodpomnb noarotoskn: CUHTE3 U AMArHOCTUKAE HAHOMATEePWUanoB, KOMIOHEHTbl MUKPO- N HAHOINEKTPOHHOW TEXHWUKU
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. KynbuuH, 0. H. CoBpemeHHas onTrka n ooToHMKa HaHo- 1 mukpocuctem / KO. H. KynbuuH. - Mocksa : PUSMATINT,
2015. - 488 c. - ISBN 978-5-9221-1646-6. - TekCT : aneKTpOHHbIN // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/72018 (nata obpaweHuns: 28.07.2020). - Pexwum foctyna: ons aBTopya. nonb3oBaTenem.

2. Canex, b. OnTuka u dpoToHUKa. MprHUMNbI U NpuMeHeHns: YuyebHoe nocobue: B 2 Tomax Tom 1/ B. Canex, M. Teiix,
nep. ¢ aHrn. B.J1. Oep6os - OonronpyaHblit:HTennekt, 2012. - 760 c.ISBN 978-5-91559-038-9. - TeKkCT : 3N1E€KTPOHHbIA.
- URL: https://znanium.com/catalog/product/408129 (nata obpauweHuns: 28.07.2020). - Pexum goctyna: no noanucke.

3. Canex, b. OnTuka u dpoToHUKa. MprHUMNBI U NpuMeHeHus: YuyebHoe nocobue: B 2 Tomax Tom 2 / B. Canex, M. Teiix,
nep. ¢ aHrn. B.J1. Oep6os - OonronpyaHblit:HTennekT, 2012. - 784 c.ISBN 978-5-91559-135-5. - TekCT : an1eKTPOHHbIA.
- URL: https://znanium.com/catalog/product/408131 (nata obpauweHuns: 28.07.2020). - Pexum goctyna: no noanucke.

JdononHutenbHasa nuteparypa:

1. MapxomeHko, 0. H. duanka n texHonorus npnbopos gpoToHnKM.ConHeYHas aHepreTuka 1 HaHOTeEXHoNoruK : y4yebHoe
nocobue / 0. H. MapxomeHko, A. A. MonucaH. - Mockea : MUICUC, 2013. - 142 c. - ISBN 978-5-87623-707-1. - TekcT :
SNEKTPOHHBIN // NaHb : anekTpoHHO-6nbnnoteuHas cuctema. - URL: https://e.lanbook.com/book/47466 (naTa obpalieHus:
28.07.2020). - Pexum poctyna: ons asTopua. nonb3osartenen.

2. [nchpakumoHHas HaHOOTOHKKA : y4ebHoe nocobue / A. B. Maepunos, L. J1. FonosawkuH, 1. J1. Oockonosuy, M. H.
LbsyeHko ; nog penakumeir B. A. Coidpepa. - Mockea : PUSMATIINT, 2011. - 680 c. - ISBN 978-5-9221-1237-6. -
TeKCT : aneKTPOHHbIN // laHb : aneKTpoHHO-BnbnnotedHas cuctema. - URL: https://e.lanbook.com/book/5296 (pata
obpalleHus: 28.07.2020). - Pexum gocTtyna: ons aBTopus. nonb3oBatenei.
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Mporpamma ancumnnvHbl "MeToabl aHanvuaa 1 KOHTPOS HAHOCTPYKTYPUPOBaHHbIX Matepuanos 1 cuctem"; 28.03.01 "HaHoTexHonorum un
MUKPOCUCTEMHAS TexHMKA".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

B51.B.10 Metoas! aHanv3a v KOHTPO/S HAHOCTPYKTYPUPOBAaHHbLIX
Marepuasos U CUCTEM

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flanb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneunBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOMUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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