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Mporpamma gucumnnunHbl "OrU3NKo-XMMmMYeckmne 0CHOBbI MPOLECCOB MUKPO- 1 HaHoTexHonorun"; 28.03.01 "HaHoTtexHonorum u
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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 2 n3 10. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnunHbl "OrU3NKo-XMMmMYeckmne 0CHOBbI MPOLECCOB MUKPO- 1 HaHoTexHonorun"; 28.03.01 "HaHoTtexHonorum u
MUKPOCUCTEMHAS TexHMKA".

Mporpammy aucuunnuHel paspabdoTan(a)(vn) 3asenyowmii kadenpoii, 4.H. (noueHT) BopoHuHa E.B. (Kadenpa cpusmnkn
TBepmoro tena, OtaenexHme domaunku), Elena.Voronina@kpfu.ru

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

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

Obyyatolumincs, 0OCBOMBLUNIA LUCLMUMANHY (MOLYNb):
JonxeH 3HaTb:
- 3aKOHOMEPHOCTU N PU3NKO-XUMUYECKME MOLENW NMPOLECCOB NONYYEHUS HAHOOOHEKTOB;

- BUAbl U CBOCTBA HAHOOOHEKTOB 1 HaHoMaTepuanos, XapakTepUCTUKN PUINKO-XUMUYECKMX NMPOLECCOB NX CUHTE3a
1N MeToabl X nCccnenoBaHUA

JonxeH ymeTtb:

- Ha OCHOBE pe3ynbTaToB 3KCNEpPUMEHTOB, MOOENNpoBaHNA pa3pa60TaTb nnaH TexHonorn4eckoro npouecca
nony4yeHmnsa HaHomartepunanos, BO3SMOXHOCTU, OrpaHn4eHuns, Kputepum Bbl60pa BapnaHTOB HAHOTEXHONOTNI;
- Bbl6|/|paTb N ncnonb3oBatb MeTOAbl aHaNM3a HaHOMarepmnanos N HAHOCTPYKTYP;

- onpenensTb KOHKPETHYIO NPoddeccroHanbHyo 3aaadvy, cobupatb HeOOX0AMMYIO UCXOOHYI0 MHADOPMALIMIO B
neproamyeckor nutepaType, Ha OCHOBE aHann3a cPOPMyNNPOBaTh NOCNEN0BaTeNbHOCTb PELEHNs 3aaaqu.

JlonxeH Bnanetb:
- MeToauKoi paboTbl ¢ nabopatopHbIM 060pyaOBAHMEM 1 COBPEMEHHOW Hay4YHOW annapaTtypo;

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
- CUCTEMHOr0 Hay4YHOro aHann3a NpPogPeCcCHoHanbHbIX NPO6AEM HAHOTEXHOMOM N PA3NINYHOTO YPOBHS CNIOXHOCTY

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas gucuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.09 ducumnnvHbl (Mogynu)" OCHOBHOW MPOgIECCUOHASTbHON
obpasoBatenbHoi nporpammel 28.03.01 "HaHoTexHonorum n MmukpocucteMHast TexHuka (CUHTe3 1 gmarHoctuka
HaHoMmaTtepuanos, KOMMOHEHTbl MUKPO- N HAHO3NEKTPOHHOM TEXHUKU)" N OTHOCUTCH K BAPUATUBHOW YacTu.

OcBauvBaeTcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem gucuunanHbl (MOayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLMMVHBI COCTaBNSIET 4 3a4eTHbIX(ble) eanHuu(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 72 yaca(oB), B TOM 4Yucne nekuun - 36 4yaca(oB), npakTnyeckume 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTa - 36 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMNHBI: 3K3aMeH B 5 cemecTpe.

4. CopepxaHue auCUUNNIUHbI (MOAYNSA), CTPYKTYpUPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONTMYeCcTBa akaaeMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThbl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl oncumnnnHbl / UX TPy A0EMKOCTb CamocTtosiTenbHas

N moayns Cemectp (B yacax) pa6ota

MpakTuueckunelaboparopHble

Jlekumn 3aHATUSA paboTbl
y Tema 1. [NoHATME O HAHOTEXHONOrMN. 5 4 5 0 5
‘IKnaccudomkaums HaHOCTPYKTYP.
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Mporpamma gucumnnunHbl "OrU3NKo-XMMmMYeckmne 0CHOBbI MPOLECCOB MUKPO- 1 HaHoTexHonorun"; 28.03.01 "HaHoTtexHonorum u
MUKPOCUCTEMHAS TexHMKA".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 2. MeToabl nccnenoBaHus
2.|BeLwecTB B HAHOKPUCTaNIMYECKOM 5 6 4 12 6
COCTOSIHUW.
Tema 3. MeToabl cnHTE3a
8. HaHoMarTepunanos. 5 6 2 0 6
Tema 4. MexaHun4yeckme cBolicTea
4. HaHOCUCTEM. S 4 2 0 4
Tema 5. MNpoueccol camocHopkn B
5 HaHocucTemax. 5 4 2 0 4
Tema 6. CuHTE3 HaHOYacTUL, B
6. ynopsioo4HEeHHbIX MaTpuLax. 5 4 2 0 4
Tema 7. MarHuTHble cBOMCTBA
7. HaHOCUCTEM. 5 4 2 6 6
8. Tema 8. YrneponHble HaHOCTPYKTYpPbI. 5 4 5 0 4
NToro 36 18 18 36

4.2 CopepxaHue auCUUMNIUHLI (MOBYNSA)
Tema 1. NMoHATUE 0 HaHOTexHonornu. Knaccudukaumsa HaHOCTPYKTYP.
MNMoHATME O HAHOTEXHONOMUN.

Knaccudomkaums HaHOCTPYKTyp. XapakTepHble 0COBEHHOCTM HAHOOOBEKTOB. KprcTannmyeckas peleTka u Marmdeckmne
yucna. N'eomeTpuyeckas CTpykTypa. XuMmuyeckast akTUBHOCTb U MaccmBaLms HaHOYaCcTUL,. DNeKTPOHHas CTPyKTypa.
PaamepHOCTb 06beKTa 1 aNeKTPOHbI NPOBOAMMOCTU. PepMU-ras 1 NNOTHOCTL cocTosiHMIA. CBOMCTBA, 3aBUCSILME OT
MNOTHOCTWN COCTOSIHUA.

Tema 2. MeToabl UCCNenoOBaHUS BeLLLECTB B HAHOKPUCTaNNMUYECKOM COCTOSIHUM.

LOuncpbpakunoHHble MeToAbl UccnenoBaHus. Judpakums Ha KpUCTanIMYeckux peweTkax u B aMopgoHbIX BEWECTBAX.
Pa3mepHble agpdoekTbl B ANGPAKLNOHHBIX KAPTUHAX HAHOCTPYKTYP. XapakTepmaauns yHKLMOHANbHBIX CBOACTB
HaHOCWUCTEM ONGPAKLMOHHBIMU METOAAMU. PeHTreH-antpakLMOHHbIE METOAb! ONPELENeHNs Pa3MepPOB HAHOUaCTHLL.

Tema 3. MeToobl CMHTE32 HAHOMaTEepUanoBs.

MeToabl MexaHU4ecKoro, n3nyYeckoro, XMMM4ecKoro gucnepruposanus. Knaccmgukaums AUCnepcHbIX CUCTEM.
®dopMunpoBaHne HaHoMaTepmanos MO MEXaHN3My "CHM3Y-BBepX". POpMMpOBaHME HAHOMAaTepPUanos No MexaHU3My
"cBepxy-BHM3". CNocobbl NoNyYeHNst HAaHOPa3MePHbIX MaTtepuanos. MeTonbl NOAYYEHNS HAHOYACTUL, U3 NapoBOI dhasbl:

ncnapeHna-KoHgeHcaunm, BbiICOKO4aCToTHOro MHOYKUMOHHOIo Harpesa, TepmMosina. MexaHocuHTEeS.

Twnbl U XapakTepUCTVKN U3MENbYaIOWMX YCTPOKCTB. [MonyyeHne HaHOMaTepManoB MexaHMYeCKUM BO3LEACTBNEM
pasnuyHblx cped. MeToabl (ON3MYECKOro AMCMNEePrMpoBaHnNs: pacnblieHns CTPyy pacnnasa XuLKoCTbio UNu rasom,
cnocobbl ABOWHOIO M LLEHTPOBEXHOr0 pacnbiNEHNs, CNMHHWHIOBAHWE, UCMONb30BaHNe TBEPAOA3HbIX NPEBpaLLEHNA,
065y4eHNsi CNNaBoB BbICOKOIHEPTETUYECKMMU YacTULAMK, CNOCO6 LIMKANYECKMX NPeBPaLLEeHWii. IHTeHCUBHas
nnacTuyeckas nedgpopmaums. KpyyeHue non BbICOKMM faBneHneM. PaBHOKaHanbHoe yrinosoe

npeccoesaHue.

Tema 4. MexaHu4yeckue cBOMCTBa HAaHOCUCTEM.
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MUKPOCUCTEMHAS TexHMKA".

Tunbl cOBCTBEHHbIX NedhekToB KpucTanna. JegekTsl B HAHOCTPYKTYPMPOBAHHBIX MaTepuanax, knaccugukauus no
pa3mepHocTh. CTpyKTypa Mex3epeHHbIx rpaHmy. NctouHmkn dpanHka-Pruoa. dopMmpoBaHue HAHOCTPYKTYpbI MO
MexaHu3Mmy "cBepxy-BHM3". MexaHn4yeckme CBOWCTBa HaHoMatepranos. 3akoH Xonna-Metya. MnacTuyHOCTb.
JedopmaunoHHoe ynpoYHeHue.

Tema 5. Mpoueccbl camoc60pky B HAHOCUCTEMAX.
,ﬂ,BI/I)KyU.I.I/Ie CuUnbl opraHn3aumm HaHOCUCTEM. |_|pVIHLJ,VII'I NnoKanbHOro paBHOBeCUA.

TepMmoamHaMmnyeckme ypaBHeHUs LBUXeHMS. [prHUMN CUMMETPUN KMHETUYECKX KOadpdpmumeHToB. CamoopraHmaaums
B OTKPbITbIX cucTemax. KoHcepBatmeHas camoopraHmsaums. uccunatneHas camoopraHuadauns. YnpasneHve
napameTpamu camoopraHusauun. MonekynsapHo-nydesas anmtakcus (MJ13). CamoopraHnsaums npu anutakcnanbHOM
pocrTe.

Mony4eHre KBAHTOBbIX TO4YEK caMocHopKoi atoMoB. MexaHu3Mbl akkomogauuy u ocnabneHnst HanpsixeHus. MonyyeHve
KBaHTOBbIX Touek Ge camocbopkoli aToMOB. POPMUPOBAHME KBAHTOBBLIX TOYEK M MPOBOIOK NMPY MOHHOM CUHTE3E.
WNOHHBIN CMHTE3 KBaHTOBbLIX NPOBONIOK. CaMoopraHN30BaHHbIE KBAHTOBbLIE TOYKM, MONy4EHHbIE METOLOM UOHHOTO
cuHTe3a. Cbopka HaHOCTPYKTYP MOL BAVSIHEM MEXaHUYECKOro HanpsixxeHus. HanpsiXeHHble NonynpoBOLHVKOBbIE
reTepoCTPYKTYpbl Y MPUrOTOBNEHNE U3 HX HAHOTPYBOK. M3rotoBneHne HaHOTpyBoK caMOCBOpayvBaHUEM
MonynpoBOLHNKOBBIX reTepocnoes. PopMrpoBaHUe NONYNpPOBOAHVKOBBIX U METANMMYECKMX HAHOBOMIOKOH 1 CiMpanei.
Mepuoanyeckre KBaHTOBbIE TBEPLOTENbHBIE HAHOCTPYKTYPbI, CBEPXPELIETKN N3 KBAHTOBbBIX TOYEK.

Tema 6. CuHTE3 HaHOYaCTUL, B YNOPSAAO0YEHHbIX MaTpuyLaXx.

HaHo4yacTnubl B HynbMepHbIX HaHOpeakTopax. LleonuTbl ons cMHTe3a HaHOKOMNo3nToB. Me3onopurcTbie MONeKynspHbie
cuTa. MopucTbii guokcun KpemHus. TemnnaTHblid cuHTe3. Cnocobbl KOHTPONs pa3mepa nop. Vcnonb3oBaHve nineHoK
mesonopuctoro Si02 ana cuHtesa HaHomatepuanos. MesonopucTble antoMoCUNNKaThl 41 CMHTE3a HaHOMaTepranos.

|_|OpI/ICTbII71 okcug anoMmHus. CuHtes. Micnonb3oBaHue NOPUCTOro okcnaa aitoMnMHnNA ona CMHTe3a HaHOKOMMO3UTOB.
HaHouacTuubl B OBYMEPHbIX HaHOpeaKTopax. CnoucTble raopokKcnaHble CUCTEMBbI. I'Ionyqume MarHUTHbIX
HaHOKOMMO3UTOB HA OCHOBE CNOUCTbIX ABOMHbIX rmaopokKcnaoB.

Tema 7. MarHuTHble CBOMCTBa HAHOCUCTEM.

JlomeHHas cTpykTypa heppoMarHuTHbIX MaTepmnanos. 3aBMCUMOCTb KOSPLUUTMBHOW CWMbl OT pasmepa 4acTull.
CynepnapamarHetnam. Penakcauus. OHeprus MarHUTHOM aHM30TpoNMu. AHM30TponNMs OopMbl. AHM30TPONKA
MEXaH14eckoro HanpsixeHus. ObMeHHas aHn3oTponus. MarHutoctaTmyeckue B3auMooencTBMS HaHOHUTEN. JMHaMmka
HaHOMaCCMBOB.

Tema 8. YrnepoaHble HAHOCTPYKTYPbl.

CUWHTE3 1 MeEXaHn3Mbl pocTa yrnepoHbix HaHoTpybok. PasneneHne OCHT. MHTepkanvmpoBaHHble HaHOTPYOKN.
MprMeHeHve yrnepoHbix HaHOTPYOok. CTpyKTypa doynnepeHoB. JlermpoBaHue goynnepeHoB. TpaHCNopPTHLIE SIBNEHUS B
YrnepoHbIX HAHOCTPYKTypax. CBepxnpoBoAMMOoCTb. MeToapl NonyYeHns 1 pasneneHns goynnepeHos.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota obyyarolmxcs BbINOMAHSETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpecTBEHHOro yyactus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosATeNbHYo paboTy. CamoctosTenbHas paboTta obydyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNANHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosTenbHOM paboTbl 0ByyatroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BEINONHAT 3aaHUs, HanpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMUMNUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowwmxcst pernameHTpyeTcs HoOpMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa3oBaTebHbIMU PECYpCaMu, BKOYAS:
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Mporpamma gucumnnunHbl "OrU3NKo-XMMmMYeckmne 0CHOBbI MPOLECCOB MUKPO- 1 HaHoTexHonorun"; 28.03.01 "HaHoTtexHonorum u
MUKPOCUCTEMHAS TexHMKA".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
HaHoTexHonornyeckoe coobwecTso - www.nanometer.ru

PocHaHo - http://www.rusnano.com/

cawnt on-line obpasoBaHus - https://www.coursera.org/learn/nanotechnology

Cawit o HaHoTexHonorusix B Poccun - http://www.nanonewsnet.ru/

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUMUMIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble HA NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHble
cpencTea TekKylwero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B doHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLUIA NNaHMPYEMBIM pedynbTataM 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIWIA;

- MexaHu3M (OopMUPOBaHUNS OLIEHKW MO ANCUMMVHE (MOZYNIo);

- onMcaHve nopsaaka NnpUMeHeHns 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPpeacTsa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEHOYHOro CpeacTsa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbssBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

@DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HE06X0AMMON OIS OCBOEHUS OUCLUNIMHBI (MOAyNst)

OcBoeHVe aucuMnauHbI (MOSYNs) NpeanonaraeT 3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepatypb.
NuTtepatypa MoxeT ObITb AOCTyMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BBNNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 sk3eMnngapa) Kaxooro u3 n3gaHunini OCHOBHOWM nuTepaTypbl  He meHee 0,25 ak3eMnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyaiouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOANUMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AucCUMNAHbL. OH NOANEXUT OGHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMn sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIs)

NHgpopmaLumoHHblii BronneTteHb "MepcnektueHble TexHonorun" - http://perst.isssph.kiae.ru/Inform/index_tem.htm
HaHoTexHonornyeckoe coobwecTtso - www.nanometer.ru

Hay4Ho-nHdopMaumnoHHbIA nopTan Bcepoccuinckoro MHCTUTYTa Hay4HOW U TeXHUYeCKon nHpopmaumm PAH. -
www.portalnano.ru

PocHaHo - http://www.rusnano.com/
Cawt o HaHoTexHonorusax B Poccun - http://www.nanonewsnet.ru/
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Mporpamma gucumnnunHbl "OrU3NKo-XMMmMYeckmne 0CHOBbI MPOLECCOB MUKPO- 1 HaHoTexHonorun"; 28.03.01 "HaHoTtexHonorum u
MUKPOCUCTEMHAS TexHMKA".

9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekuummn MOXHO BbIOENUTL HECKONBKO BULOB CaMOCTOSATENIbHOW pa60Tb| O6yanOLI.lI/IXC9I npu ndyv4yeHmnmn OaHHomn
ANCUNNNNHbI.

Pa36op n ycsoeHune nekumoHHoro martepuana. Mocne kax oo nekuum 06yqarou1eMyc9| cnepyet
BHMMATE/IbHO NPO4YnNTaTh " pa3o6paTb KOHCMEeKT, Npn 3TOM:

[TOHSATb M 3aNOMHNTL BCE HOBbLIE onpeneneHus.

HainTtn B ceTtn MHTepHeT yKa3aHHble CCbI/IK\ 1 NpoBEeCTn nencreuns, peKkoMeHO0oBaHHbIE
npenonaesartenem.

Ecnu NnekTop npeannucan pa306paTb 4acCTb martepuana 6onee I'IO}J.p06HO CaMOCTOATENBbHO NO
OOCTYNHbIM MUCbMEHHbIM UNTN 3NEKTPOHHbIM NCTOYHUKaM, TO Heob6x04UMO CBO€eBpPEMEHHO 3TO
coenatb.

ﬂpm BO3HUKHOBEHMMN KaKux-nnbo pr,EI,HOCTeVI C NOHMMaHMeM Matepunana pekoMeHayeTcs nonpocnTb
nomMouwmn y cBomx ooHoOrpynnHWUKOB N COKYPCHUKOB. Tak>xe MOXHO 06paTI/ITbC$I 3a NoMolubto K
NnekTopy. Jlns aT0ro MOXHO NMYHO NOLAOWTU K npenogaearternto, nnbo HanucaTb €My 31EKTPOHHOE
NMMNCbMO, cq)opmynmposaa B HEM BO3HMKatoWme BOMNPOCHI. K MMCbMY MO>XHO MPUKpennTb Kakune-nmbo
9NEeKTPOHHbIE MaTtepuanbl, CBA3aHHble C BO3SHUKLWIMNMU BOMpoCcaMn.

npakTnyeckue | MpakTnyeckme 3aHsATUS NPOXOAAT B (DOPME OUCKYCCUM, 0BCYXAEHNS NPEennoXeHHbIX

3aHsATNA npenofaeatenem TEM Mo BbINOSHEHHbIM nabopaTopHbIM pabotam. ObyyatoWwmniics LOnXeH
MOLrOTOBWTb BLICTYMNNEHNE, MPEACTaBUTL MaTepran ans obcyXAeHUst Nony4YeHHbIX B NabopaTopHbIX
paboTtax pe3ynbTaToB. BeicTynneHne MoxeT BbiTb OpraHM3oBaHo B oopMe Npe3eHTauum.

nabopatopHble| Pabota Ha nabopaTopHbIX 3aHATUSIX NpeLnonaraeT akTMBHOE y4acTue B 06CyXaeHn

pa60Tb| paccMmaTprBaeMbiX BOMPOCOB. anI noaroToBke K 3aHATUAM peKoOMeHOyeTCA BblOeNnAaTb B Matepunane
|'|p06ﬂeMHb|e BOMNPOCHI, 3atparneaemblie npenogasarenem Ha nekunsax, n roynnmposatb
NHGOPMAaLIMIO BOKPYT HUX. XenaTenbHO BblAeNsTb B UCNONb3YEMOl nuTeparype nocTaHOBKU
BOMNPOCOB, Ha KOTOpPble pa3HbiIMX aBTOpaM MOryT ObITb OaHbl pa3nnyHble OTBETDI. Ha ocHoBaHun
NOCTaHOBKM TakKMx BONPOCOB cnenyert COGVIpaTb ApryMeHTbl B NONb3y pa3nyHbIX BaApnaHTOB
pelleHnst NnocTaBneHHbIX Npobnem. Torna 6yneT npolle CocTaBuTb COBCTBEHHYIO
apryMeHTMpoBaHHyo NO3MLMIO NO paccmatpusaeMomy Bonpocy. NpakTnyeckue 3agaHms BbloarnTcs
npenonasaTeneM 1 NpennonaralT CaMocTosTeNbHoe pelweHne. OfHako npu He06XoANMOCTH
MOXHO MOCOBETOBATLCS C NPENoaaBaTenem.

camoctosi- | CamocTosTenbHoe UaydeHune Yactu matepuna. Ecnum vactb yuebHoro Mmatepurana oTeeeHa Ha
TeNnbHas caMmocTosiTeNlbHOE N3y4yeHne, To HeobXxoANMO NPUCTYNUTb K 9TOMY He3aMeonnTeNbHO nocne
pabota yKasaHus npenogasaTtensl ¥ OCBOUTb MaTepUn B OTBEAEHHbIE UM cpoku. MaTtepuan cnenyeT nay4utb
Mo OOCTYMHbIM NMUCbMEHHbIM 1 3NEKTPOHHbBIM UCTOYHUKAM, O KOTOPbIX COOBWMT Npernonasartenb.
- NocTaHoBKa Npobnembl;
- BapuaHTbl peleHns;
- apryMeHTbl B MONb3y TEX UIN NHbIX BAPUAHTOB PELIEHNS.
Ha ocHoBe BblAeneHust 3TUX aNeMEHTOB NPOLLE COCTaBNSATb COBCTBEHHYO apryMeHTUPOBAHHYIO
Mo3Mumto No paccMaTpuBaemMomy BOMnpocy.

aK3aMeH Mpwn noaroToBke K 3k3ameHy HeobX0OUMO ONMpPaTbCs, MPEXAe BCEro, Ha NeKLuuy, a Takxe Ha
MCTOYHMKM, KOTOPbIE YKa3aHbl B CNKCKe nuTepatypbl. B kaxnom 6unete Ha 3aveTte conepXuTcs nsa
Bonpoca.

Mo kaxzoMy Bonpocy [onxeH ObiTb NOArOTOBNEH Pa3BEPHYTLIN, NCHepnbiBaowWwmii oTeeT. Mpu
HEMoNHOM 0TBETE MOryT ObiTb 3a4aHbl AOMONHWTENbHBLIE HABOAAIWME BOMPOCHI.

10. MepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIeHUM 06pa3oBaTeNibHOro
npouecca no gucuunauHe (MORyn0), BK/OYasi nepedeHb NPorpaMmMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYILECTBEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u HGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOOYNS).
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Mporpamma gucumnnunHbl "OrU3NKo-XMMmMYeckmne 0CHOBbI MPOLECCOB MUKPO- 1 HaHoTexHonorun"; 28.03.01 "HaHoTtexHonorum u
MUKPOCUCTEMHAS TexHMKA".

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

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

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacneyatku pa3aaToyHbIX MaTepranos.
MynbTuMeguiiHas ayoutopus.
CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

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

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 y4ebHbIM nnaHoM no HanpasneHuto 28.03.01

"HaHoTexHOonorum n MMKpocucTeMHast TexHnka" n npodomnto noarotoeky "CuHTE3 1 AMarHoOCTUKa HaHoMaTepuanos,
KOMMOHEHTbI MUKPO- U HAHO3/TEKTPOHHOW TEXHUKIN".
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Mporpamma gucumnnunHbl "OrU3NKo-XMMmMYeckmne 0CHOBbI MPOLECCOB MUKPO- 1 HaHoTexHonorun"; 28.03.01 "HaHoTtexHonorum u
MUKPOCUCTEMHAS TexHMKA".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.09 ®usuko-xumMmu4eckmne 0CHOBbI MpoLIECCOB MUKPO- 1
HaHOTEXHoA0rnn

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
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHUns: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1.HaHoTexHonorum - ynapHblii BBOAHbIN Kypc: YyebHoe nocobue / P.X. MaptuH-Manbma, A. laxtakus; Mep. ¢ aHrn. E.T".
3abonoukoi, A.B. 3abonoukoro. - JonronpynHeiii: NHTennekt, 2014. - 208 ¢. - Pexum poctyna:
http://znanium.com/catalog.php?bookinfo=468199

2. HaHo- 1 61uokoMnoauTbl [OnekTpoHHbIN pecypc] : yueb. nocobue - Mop pen. Jlay A.K.-T., Xycceiin ®., lacpan X.; MNep.
C aHrn - OnekTpoH. aaH. - Mockea: Viagatenbctso 'Jlabopatopusi 3HaHuit', 2015. - 393 c. - Pexum goctyna:
https://e.lanbook.com/book/66206

3. CtapocTuH, B.B. Matepuranbl 1 MeToabl HAHOTEXHONOTUIA [SNEKTPOHHDIA pecypc]: y4eb. nocobre - DNeKTPoH. oaH. -
Mocksa: spatenbcTBo 'Tlabopartopus 3HaHuiA', 2015. - 434 c. - Pexxum goctyna: https://e.lanbook.com/book/66203

JononHutenbHasa nuTteparypa:
1. Wrnatos, A.H. HanoanekTpoHuka. CocTosiHue 1 nepcrnekTvBbl pas3suTis: yueb. nocobue / A.H. UrHaTos. - 2-e usn.,
ctep. - Mocksa: ®JIMHTA, 2017. -360 c. - TekCT: 3NeKTPOHHbIN. - TeKCT: aneKTpoHHbINA. - URL:
http://znanium.com/catalog/product/1032533

2. Enncees A.A., dyHKkumnoHanbHble HaHOMaTepuansl [OnekTpoHHbIn pecypc] / MNog pea. H0. 0. TpeTtbskosa. - M.:
DPUBMATIIUNT, 2010. - 456 c. - Pexxum poctyna: http://www.studentlibrary.ru/book/ISBN9785922111201.html
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Mporpamma gucumnnunHbl "OrU3NKo-XMMmMYeckmne 0CHOBbI MPOLECCOB MUKPO- 1 HaHoTexHonorun"; 28.03.01 "HaHoTtexHonorum u
MUKPOCUCTEMHAS TexHMKA".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.09 ®usuko-xumMmu4eckmne 0CHOBbI MpoLIECCOB MUKPO- 1
HaHoOTexHoorMu

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
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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