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Mporpamma ancumnavHbl "MyHKUMOHANbHBbIE HAHOMATEepUanbl 1 TexHonornu nx nonydexHms”; 04.03.01 "Xumus".

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 ancumnavHbl "MyHKUMOHANbHBbIE HAHOMATEepUanbl 1 TexHonornu nx nonydexHms”; 04.03.01 "Xumus".

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, a.H. (npodpeccop) BepewarvHa 9.A. (Kacenpa cousnyeckoit
XmmMmm, Xummdeckun nHetutyt um. A.M. Bytneposa), Jana.Vereschagina@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:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NPY PeLIeH NPOPECCUOHANbHBIX 3aAau

YK-1 CnocobeH oCyLeCcTBNATL NMOUCK, KPUTUYECKWIA aHanMa 1 CMHTE3 MHbopMaLuuu,
NPUMEHSTb CUCTEMHBIV MOAXOA, ANS PEeWEeHNs NOCTaBNeHHbIX 3a4ay;

YK-3 CnocobeH ocylLecTBAATL COLManbHOE B3aMMOLENCTBIS U Peann3oBbiBaTb CBOK
ponb B KOMaHAe;

YK-6 CnocobeH ynpaensTb CBOMM BPEMEHEM, BLICTPAUBATL 1 PEANTU30BLIBATHL
TPAEKTOPUIO CaMopPa3BUTUS HA OCHOBE MPUHLMMOB 06pa30BaHNs B TEUEHME BCEA
PKU3HW;

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):
JonxeH 3HaTb:

3HaTb CTPYKTYPY 1 CBOCTBA BELWECTB B HAHOCOCTOSIHUM, CNOCODbI NOMYyYEeHUst U MeTOAb! UCCenoBaHMUS
HaHOCTPYKTYp 1 HAHOMaTepunasnoB, NOTEHUMANbHbIE BO3MOXHOCTM U PUCKU MCNOMb30BaHMS HAHOCTPYKTYPUPOBAHHbIX
06bekToB

JonxeH ymeTb:

YMeTb caMOCTOSITENBbHO KacCUgULMPOBaTb HAHOCTPYKTYPbI 1 HAHOMaTepuarnbl, onpeaensite 061acT NPUMeHeHUs
HaHoMaTepuanoB, OPMEHTUPOBATLCS B COBPEMEHHOW nnTepaType No on3n4Yeckoin XMMrMm HaHOKNacTepos,
HaHOCTPYKTYp WU HaHOMaTepmanos

JlonxeH Bnagetb:

3HaTb CTPYKTYpY M CBOWCTBA BELECTB B HAHOCOCTOSIHMN, CNOCOOLI NMOMyYeHNsl U MeToLbl CCNeaoBaHUS
HaHOCTPYKTYp 1 HaHOMaTepwanos, NoTeHUnanbHble BO3MOXHOCTY U PUCKM NCMONb30BaHNs HAHOCTPYKTYPUPOBaHHbIX
00beKkToB

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

YMeTb caMOCTOSTENbHO KNaccuuumMpoBaTbh HAHOCTPYKTYPbI 1 HAHOMAaTepuarbl, ONpeaensTs 061acTv NPYMEHEHUS
HaHoMaTepranos, OPUEHTUPOBATLCS B COBPEMEHHOI NUTEPATYPE MO OU3NYECKOW XMMUM HAHOKNACTEPOB,
HaHOCTPYKTYp 1 HAHOMaTepmarnos

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8B.1B.13.07 OucumnaumHel (Mogynum)" OCHOBHOW
npocdpeccroHanbHoin obpasosatensHoi nporpamMmbl 04.03.01 "XuMuns (He NpelyCMOTPEHO)" 1 OTHOCUTCS K AMCLMMNMHAM
no Belbopy.

OcsauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O6bem gucuMnInHbl (MOAYNS) B 3a4€THbIX eAUHMLLAX C yKa3aHUeM KONMYeCcTBa YacoB, BbiOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was Tpy[noeMKOCTb ANCLIMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 40 4aca(oB), B TOM Yucie nekuun - 40 yaca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 32 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 8 ceMecTpe.
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Mporpamma ancumnavHbl "MyHKUMOHANbHBbIE HAHOMATEepUanbl 1 TexHonornu nx nonydexHms”; 04.03.01 "Xumus".

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

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

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oucumnnuHbl / UX TPYAOEMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. HaHoCTpyKTYypbI,
HaHoMaTepuanbl 1 HAHOTEXHONOT U,
OCHOBHbIE NOHATUSA Y TEPMUHBI.
1.|[Knaccndgoukaumns HaHOO6HEKTOB 1 8 4 0 0 0
HaHOCTPYKTYp. MeTonbl CMHTE3A,
CTPYKTYypa, CBOWCTBA, TEOPETMYECKIME
mMomenu.

Tema 2. TybynsipHble HAHOCTPYKTYPbI.
YrnepoaHble HaHOTPYOKM.
HaHonpoBONOKN 1 HAHOBONOKHA.
2.[0ByMepHble HAHOCTPYKTYPbI. 8 6 0 0 6
dusnyeckne n XMmMm4eckne MeToabl
OCaXAeHNs NneHok

Tema 3. OnTnyeckme 1 3NeKTPOHHbIE
cBoKcTBa HaHocucTeM. MarHuTHble
3.[cBOCTBA HAHOCUCTEM. 8 6 0 0 4
MexaHun4eckune ceorcTea
HaHOCUCTEM.

Tema 4. Pusunyeckne n xmmmyeckme
MeTonbl CMHTE3a HaHOMaTepmanos.
Mpouecchl camoopraHusaumm u
camocbopkun B HaHOCUCTEMAX.
4.|[snxywme cuibl camoopraHusaumm. 8 8 0 0 6
CuvHTes HaHo4acTuy, B
HaHopeakTopax. MeToabl
nuTorpadoun, ocobeHHOCTH U
CpaBHMUTENbHbIE XapakTePUCTUKN.

5 Tema 5. MeTtoabl uccnenoBaHus 8 4
‘(HaHOMaTEepuranos

Tema 6. Obnactu NPUMeEHeHNs

HaHoMartepuanos. HaHoOMexaHn3Mbl 1
6.|HaHoycTponcTBa. HaHOSNEKTPOHUKA. 8 8 0 0 4
CoBpeMeHHble TPaH3NCTOoPbI.
MonekynsipHas anekTpoHUKa.

Tema 7. HaHomaTepuansl ons
H61OHAHOTEXHONOT MU, MEAULIAHBI.
v HaHodbapmakonorus n 8 4

‘lHaHonekapcTBa. besonacHocTb 1 0 0 6
PVCKM NCMONb30BaHNS BELECTB B

HaHO4MCNEepPCHOM COCTOSIHUN

NToro 40 0 0 32

4.2 CopepxaHue aucUUMNIUHLI (MOBYNSA)

Tema 1. HaHOCTPYKTYpbl, HAHOMaTepuanbl U HaHOTeXHONOrMn. OCHOBHbIE MOHATUS U TepMUHbI. Knaccudpukauus
HaHOO6BHEKTOB U HAHOCTPYKTYpP. MeToabl CMHTe3a, CTPYKTYpa, CBOMCTBA, TeOpeTMyeckme Moaenu.

HaHocTpykTypbl, HaHOMaTepuanel 1 HAHOTEXHONOTUK. ICTOpWS U NPeano-ChiNkK BO3HWKHOBEHWS, 3Tambl Pa3BUTUS
HaHoTexHonormin. OCHOBHbIE MOHATUS M TEPMUHBI HAHOHAYKM U HaHOTexHonoruu. Knaccugukaumst HaHOOH bEKTOB:
HaHOKNacTepbl, HAHOYACTULI, HAHOCTPYKTYPbl. MeToapl CUHTE3A, CTPYKTYPa, CBOMCTBA 1 TEOPETUHECKUE MOLENN
knactepoB. Knaccugprkaums HaHOCTPYKTYp: HyNb-, OHO-, ABY- U TPEXMEPHble HAHOCTPYKTYpbl. Knaccugprkavums
METOLOB CMHTE3A HAHOOOBEKTOB 1 HAHOCTPYKTYP.

Tema 2. Ty6ynsipHble HAHOCTPYKTYpbl. YrnepoaHbie HAHOTPpy6KKu. HaHONPoBONOKU U HAHOBONOKHA. [LByMepHbie
HaHOCTPYKTYpbl. DU3NUecKkue U XuMmyeckue MeToabl ocaxaeHus NneHoK
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TybynsipHble HAHOCTPYKTYPbI. YrnepoaHble HaHOTPYOKM: NCTOPUS OTKPbITUS, CTPYKTYpa, MexaHnaMbl pocta. Metoab
CVHTE3a yrnepoaHbiX HAHOTPYBOK: TEPMMYECKOe pachblNeHne, Na-3epHoe pacrbiieHne, KPEKUHT yrieBoa0pOL0B,
3NEeKTPOXMMUYECKU MeTOA. B3auMocBA3b CTPYKTYpbl 1 OM3UYECKMX CBOMCTB yrnepoaHbiX HaHOTPY6oK,
VHTepKannpoBaHHbIe HAHOTPYO-ku. HeopraHnyeckme TybynsipHble CTPYKTypbl. HAHOMPOBONOKMU M HAHOBOMOKHA.
LByMepHblE HAHOCTPYKTYpbl. TOHKME NIEHKN: OCaXAEHNE M3 ra3oBol oasbl, MEXaHN3Mbl pocTa NNeHok. drusmnyeckne
METObl OCaXAEHNS NMNEHOK: MONEKYISIPHO-NyYeBast aNUTakCys, UMMyNbCHOE Na3epHoe 0CaxXAeHue, pacnbiMTenbHOe
ocaxneHue. MeToapl XMMUYECKOr0 OCaXAEHNS NMNEHOK: XMMUYECKOe 0CaXAeHNe U3 ra3oBoli doasbl, NOCNonHoe
ocax[eHue, XMMN4YecKoe ocaxieHue 13 pacTBOpOB, NneHkm JleHrmiopa-Bnoaxerr.

Tema 3. OnTryeckue M ANEKTPOHHbIE cBONCTBa HaHOocucTeM. MarHuTHble cBoncTBa HaHocucTeM. MexaHnyeckue
CBOMCTBA HAHOCUCTEM.

CBoWicTBa BEWECTB B HAHOKPUCTANINYECKOM COCTOSIHUM. ONTUYECcKUe 1 3NeKTPOHHbIE CBOMCTBA HAHOCUCTEM.
HaHouyacTubl MeTannos, NNas3MoHblii pe3oHaHc. MNonynpoBOAHUKOBEIE HAHOYACTULLI, KBAHTOBOPA3MEpPHbI apdeEKT.
3oHHas cTpykTypa. [MoBEPXHOCTb HAHOKPUCTANNOB, AedIEKTbl KOOpAUHALUM 1 BapbepHoe orpaHnyeHre. POTOHHbIE
KpvCTannbl: pa3mMepHOCTb, OCHOBbI TEOPWM, METOLbI POPMMPOBAHNS, NMPUPOAHBIE U CUHTETUYECKME Onanbl, MaTepuanb
Ha OCHOBE (POTOHHBIX KpUcTaninoB. MarHuTHble CBOMCTBA HaHocucTeM. CTPyKTypa goeppoMarHeTrKoB.
CynepnapamarHetnam. MarHutHas aHn3oTponusi. AHU30TPOnvst POPMbl. AHN30TPOMKSI MEXAHUYECKOTO HamnpsiXXeHus.
ObmeHHas aHu3oTponus. MarHUTHble MOMEHTbI. MarHWTHble HaHoMaTepuanbl. MexaHn4yeckve CBOMCTBA HAHOCKCTEM.
3akoH Xonna-Metya. JedekTol B HAHOCTPYKTYPU-POBaHHbIX Matepuanax. Ynpyrue ceonctea. MooennpoeaHue 3epeH u
MEX3epeHHbIX rpaHnL. HaHokoMno3nTbl, apMupoBaHme. MexaHu4yeckre CBOWCTBA YrnepoaHbiX HaHOTPYBOK.

Tema 4. Pusnyeckue U Xummyeckue MeToabl CUHTE3a HaHOMaTepwuanos. I'Ipou.eccu camoopraHmsaumm n
CGMOCﬁOpKVI B HAHOCUCTEeMaXx. ,D,BVI)KyLLI.I/Ie Cunbl caMmoopraHusauuu. CuHTe3 HaHoYacTuL, B HaHOpeaKkTopax.
Metoabl nutorpacphum, 0cobeHHOoCTU U CpaBHUTE/IbHbIE XapaKTepUCTUKu.

Knaccudomkauus MeTonoB CUHTE3a HaHOMaTepUanoBs, CUHTETUYECKMe Noaxoabl "CHU3Yy BBepx" n "cBepxy BHU3".
®dunsnyeckne MeToabl CMHTE3a: ra3oasHblil CUHTE3, MEXaHOCUHTES, AEeTOHAUNOHHbIA CUHTE3 N 3N1EKTPOB3PbIB.
Xumunyeckne Metodbl CUHTE3a: 30/b-reNb MeToh; MApPo- U CONbBOTEPMANbHbIA CUHTES; KONTOUAHbIE HAHOPEAKTOPbI.
Tunbl KONNOWAHBIX HAHOPEAKTOPOB - MULENbI, MUKPOSMY/IbCUM, MUHNAMYNbCUK, BNOK-CONOAMMEPbI, MOHO- U
mynbTucnon. KoHTponb Mopdonorum HaHOCTpPykTyp. MeToabl pasgeneHns HaHodactuy no pasmepy. Mpoueccsl
camoopraHusauum n camocbopku B HaHocuctemax. CeepxknacTepsbl. JBrXylmMe Cubl CaMOOpraHn3auuu.
KoHcepBaTnBHas (paBHOBecHas!) camoopraHusaums. JuccmnatmeHas (HepaBHOBECHAS) CaMOOpraHn3auns: MexaHn3m
BO3HUKHOBEHUS, sueliku beHapa, peakuus Benoycosa->XabotuHckoro. MpuHuun Kiopwu, Teopusi OHcarepa, Teopema
MaHcoopda-MpuroxmnHa. CMHTE3 HAHOYACTML, B yNOPSA0YEHHbIX MaTpmuax. HynbMepHble HaHOpPeakTopbl - LIEONUTHI,
ux ceorictea. OfHOMEpPHbIE HAHOPEAKTOPbI: ME30MOPUCTLIE MONEKYNISAPHBLIE CMTA HA OCHOBE AMOKCUAA KPEMHNS,
MOPUCTBIA OKCUG antoMUHUS, UX UCMOMb30BaHWE A5 CUHTE3a HAHOKOMMO3UTOB U HaHoMaTepuanos. [1ByMepHble
HaHOpEeaKTopbl: CIONCTbIE rmapokcnabl. HaHonutorpadms. Knaccmcpukaumsa metonos nutorpacdoun. Ontuyeckas
nutorpadguns: ncnonb3yemMoe U3nyyeHme, KOHTPOsb OCBELLEHHOCTUN, MacKun, MaTepuasbl ONTUYECKUX CUCTEM.
ONeKTPOHHO-NyYeBas NUTorpadurs, MOHHO-NyYeBas, 6eamacoyHas, neyaTHas nuTorpacns, 0COBEHHOCTA 1
CpaBHUTE/bHblE XapaKTepPUCTUKN.

Tema 5. MeToabl nccnenoBaHUs HaHOMaTepuanos

MeTonbl nccnenoBaHns HaHomatepuanos. CkaHmpytolwas 30H40BAS MMKPOCKOMMSA: CKaHUpylowas TyHHeNbHas u
aTOMHO-CMoBas MMKpockonus. ABTOMOHHasS MUKpockonus. MeToabl U BO3MOXHOCTU 3N1E€KTPOHHON MUKPOCKOMUU.
CnekTpockonuyeckme MeToabl: paanoCcnekTPOCKONMs, MUKPOBOTHOBAs CNEKTPOCKONUS, SAEPHbIA MarHUTHbIA U1
9NEKTPOHHbIN NapamarHuTHbln pesoHaHc, VIK n KP cnekTpockonug, peHTreHoBckas 1 ooTO31eKTPOHHas
cnekTpockonusi, MeccbayapoBckas cnektpockonusi. JudppakumMoHHble METObI: ANCOPAKLIMS 3NIEKTPOHOB,
peHTreHorpagus.

Tema 6. O6bnactun nPpUMeHeHns1 HaHoMaTepuanos. HaHomexaHU3MbI U HaHOYCTPOMCTBaA. HaHoaneKTpOHuKa.
COBpeMeHHbIe TPaAH3UCTOPbI. MoneKynﬂpHaﬂ ANIeKTPOHMUKa.

MprMeHeHne goyHKUMOHaNbHbBIX HaHoMaTepuanos. O6nacTy NPUMEeHeHUs HaHOMaTepPUanoB: MHXEHepWsl, ANEKTPOHUKA,
onTVKa, Katanua, MaTepvanoBeneHune, Tpmbonorus, oapMakonorus, MeauUmnHa, MonekynsipHbIi An3anH.
HaHomexaHuaMbl u HaHoycTpoicTBa. MUKpo- 1 HaHO3NeKTpoMexaHmyeckue cuctembl. Mrkpo- n HaHoTpubonorus.
HaHomexaHuka. YcTpoiicTBa ansi npeobpasoBaHunsi 3Hepruu: aNeKTpocTaTuieckne, MarHUTHbIE, Nbe303NeKTpruYeckue,
TennoBeble, rMApPaBINYecKne, CEHCOPHbIE akTioaTopbl, KOHCTPYKLUMUS 1 0cobeHHOCTW. MonekynsipHble akTioaTopb:
MOMeKyNsipHble MOTOPbI - NPUPOAHbIE BMONOrMYecKMe HaHOMALWHbI, POTakcaHbl U KaTeHaHbl, HaHONMNAIT, YCTPOMCTBA Ha
OCHOBe ankeHoB. HaHoanekTpoHuka. CoBpeMeHHble TPaH3UCTOPbI: KAHTOBbIE 3QDCDEKTHI, AEEKTHI 1 OWMNOKN,
TPaH3UCTOpbl HA OCHOBE YrNepoAHbIX HAaHOTPY6OK. KBaHTOBbIE KOMMbIOTEPLI: MPUHLUMMEI U aNropUTMbI, MaTtepuansl ons
nsrotoeneHnsi. MonekynspHas anekTpoHvKa, NprMepbl yCTPONCTB. MarHuTHble HOCUTENN MHGDOPMaLIUN.

Tema 7. HaHomaTepuanbl ans 6VIOHaHOTeXHOJ10I'VWI, MeaUuLUHbI. HaHocbapmaKonoruﬂ U HaHOJ/leKapcTBa.
Be3onacHocTb 1 pUCKHn ncnojib3oBaHus BeLlLecTe B HaHOOUCNepCcHOM COCTOAHNN

MaTepmanbl Ins 6MOHaHOTEXHONMOrMMU. KOHCTpYKLI,I/IOHHbIe HaHoMaTtepuanbl ona MeguunHbl. HaHoq)apMaKonorvm n
HaHONneKapcTBa. CuHTes, O6UOKOHBIOrauus 1 6UOCOBMECTUMOCTb HaHoYacTuLl,. MarHuTHble HaHOMaTepuanbl B MeanUnHe.
HaHOKaI'ICYJ'IbI. HaHOﬂeKapCTBa. JnarHocTtnyeckne HAHOCUCTEMBI. HaHOI/IHCprMeHTbI ansa MI/IKp06I/IO}'IOFI/1I/I n MegnunHbl.
BesonacHocTb n PUCKN ncnonb3oBaHMs BelWweCcTB B HAHOONUCNEPCHOM COCTOAHNN.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHus Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (MOaynto)

AEKTPOHHBH
Crtpannua 5 us 11. BBl YHHBEPCHTET
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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

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

ACS Nano - http://pubs.acs.org/journal/ancac3
http://thesaurus.rusnano.com - http://thesaurus.rusnano.com
http://www.rusnano.com - http://www.rusnano.com
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Nature Nanotechnology Journal - http://www.nature.com/nnano/index.html
United Nations Environment Program [OnekTpoHHbI pecypc] - hitp://www.unep.org

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)

Bug pa6ot

Metoaunyeckue peKoMeHaauun

nekunmn

B xone NEKLUMOHHbIX 3aHSTUI CredyeT BECTW KOHCNEKTMPOBaHue yuebHoro matepmana. Heobxonmmo
obpalatb BHUMaHKE Ha KaTeropum, (OOPMynnpOBKU, PACKPbIBAIOLME COLEPXKAHNE TEX U UHbBIX
SABNEHWI 1 MPOLIECCOB, Hay4HbIE BbIBOAbI Y NPAKTUYECKNE PpeKOMEeHAaLMN, NONOXMNTENbHBIV OMbIT B
0paTopPCKOM UCKycCTBe. XKenaTtenbHO 0CTaBUTb B paboumx KOHCMEKTax Nons, Ha KOTOPbIX fenaTb
MOMETKM U3 PEKOMEHO0BaHHOW nuTepaTypbl, AOMOMHAIOWME MaTepvan NPocylwaHHon nekuun, a
Takxe nogyepkuBatoLme ocobyto BAXHOCTb TEX UW NHbIX

TEOPEeTUHECKMX NONOXEeHWA. 3anasartb NPEnoAaBaTento YTO4HSWME BONPOCh! C LENbIO YSCHEHWS
TEOPETUYECKUX MOMNOXEHWN, paspeleHns CrOoPHbIX CUTyauuni.

Pe3ynbTaTbl KOHCMEKTUPOBAHUS MOTYT BbiTb MPELCTABNEHBI B PA3NMYHBIX (DOPMAX.

MnaH - 370 cxema NPOYNTaHHOro MaTepmana, KpaTkuii (Mnu nogpobHbIi) NepeveHb BOMPOCOB,
oTpaxarowmx CTPYKTYpy 1 NocnenoBaTenbHOCTb Matepuana. MNoapobHo cocTaBneHHbIN MnaH BroaHEe
3aMeHseT KOHCMEKT.

KoHcnekT - 3T0 cmcteMatnanpoBaHHoe, NOrM4yHOE U3N0XEHNe MaTepuana uctoyHuka. Pasnnyatorcs
yeTbipe TUna KOHCMEKTOB:

- MnaH-KOHCNEKT - 3TO pasBepHyThbIV AETANN3MPOBAHHbIA NNaH, B KOTOPOM LOCTATOYHO NOAPO6HbIE
3anuncy NPUBOASATCA MO TEM MYHKTaM nnaHa, KoTopble HYXOa0TCS B MOSACHEHUN.

- TekcTyanbHbI KOHCMEKT - 3TO BOCNPOM3BELAEHNE HAMBONEE BAXKHbIX MOMOXEHUIA U (HaKTOB
NCTOYHUKA. .

- CBOBOHDBIV KOHCMEKT - 3TO YETKO M KPATKO CPOPMYNUPOBAHHbIE (M3M10XEHHbIE) OCHOBHBIE
MONOXEeHWs B pe3ynbTtaTe ryboKoro OCMbICNMBaHUS Matepuana. B Hem MoryT nprcyTcTBoBaTh
BbINUCKM, LUTATbI, TE3UCHI; YaCTb MaTepuana MoXeT BbiTb MPeACTaBeHA NIaHOM.

- TemaTuyeckuii KOHCMEKT - COCTABNSIETCS HA OCHOBE U3YYeHUs PsSAa UCTOYHUKOB 1 AaeT 6onee nnm
MEeHee McYepnblBatoLWMiA OTBET MO Kakow-TO cxeme (Bonpocy).

camocTos-
TenbHas
paboTta

B npouecce Noarotosky K 3aHATUAM Npu HeobxoanMocTy cneayeT obpallaTbcs 3a KOHCyNbTaumei K
npenonasartento. Mas Ha KoHCyNbTaumio, HeobxoAMMO XOPOLLO NPOAyMaTh BOMPOCH!, KOTOpbIe
TPebytoT pas3bsCHEHUSI.

3anucy MMeloT NepBOCTENEeHHOe 3HaYeHne Ans caMoCTOSTeNbHON paboThbl cTyAeHToB. OHM nomoratoT
MOHATb NOCTPOEHME M3Yy4aeMoro Matepuana, BblAe/IMTb OCHOBHbIE MOMIOXEHUS, MPOCNEaNTb KX
NIOTUKY U TEM CaMbIM MPOHUKHYTb B TBOpYeckyto nabopaTopuio aBTopa. BeneHve 3anvceii
CMnocoOCTBYET NPeBpaLLeHNIO YTEHNS B aKTUBHbIV NPOLIeCC, MOBUNN3YeT, Hapsay CO 3PUTENbHOW, 1
MOTOpPHYIO NamsATb. CneayeT NOMHUTL: y CTyeHTa, CMCTeMaTMYecky Beyllero 3anmcu, co3naeTcs
CBOI MHAMBUOYaNbHbIA POHA NOACOOHLIX MaTepuanos Anst 6bICTPOro NOBTOPEHUS MPOYUTAHHOTO,
NS MOBUNM3aLUMM HAKONNEHHbIX 3HaHWA. OCOBEHHO BaXkHbl U MONE3Hbl 3anucy Toraa, Koraa B HUX
HaXoOAT OTPaXeHue MbICNN, BO3HMKLINE MPU CaMoCcTosTeNbHOM paboTe.

BaxHo pasBuBaTb Y CTYEHTOB YMEHME COMOCTaBNSATb UCTOYHMKN, NPOAYMbIBaTb U3yYaeMbilit
matepuan. bonbluoe 3Ha4YeHne MeeT COBEpPLIEHCTBOBaHIE HABbIKOB KOHCMEKTUPOBAaHWS Y CTYAEeHTOB.
M3yd4eHne aucumnnmnHbl cnedyet HauymHaTb ¢ NPopaboTKy HacTosLel paboyeli NporpamMmel, ocoboe
BHMUMaHWe, yaenss Lensm 1 3agadam, CTPyKType U cogepXaHuio Kypca.

B xo[le NoAroToBKM K 3aHATUSIM HEOOXOOMMO U3Y4UTb OCHOBHYIO NUTEPATYPY, O3HAKOMUTLCS C
IIOMNONHUTENbHOW NMTepaTypoii, HOBbIMU MyBNMKaUMSMA B NepPUOaNYECKUX M3OaHUSX: XypHanax,
rasetax 1 1.4. MNpu aToM TpebyeTcs y4ecTb pekoMeHaauun npenogasartens u TpebosaHns y4ebHol
nporpammbl. CTyoEeHT MOXEeT [OMNONHUTb CNUCOK UCMONb30BaHHOW NMTepaTypbl COBPEMEHHbLIMU
NCTOYHMKAMU, He MPeCTaBNeHHbIMY B CNIUCKE PEKOMEHI0BaHHOW NUTEpaTyphbl, U B OaNbHelWeM
MCNoNb30BaTh COOCTBEHHbIE NOAroTOBMIEHHbIE y4ebHble MaTepuasbl MPU HANMCaHUN KyPCOBbIX U
IMNNOMHbIX paborT.

CTyneHTaM pekoMeHoyeTcs nony4ymTb B BUbnmMoTe4yHo-MHOpMaLMOHHOM LIEHTPE YHUBepcUTeTa
y4yebHylo nuTepaTtypy no aucUunInMHe, HeobxoOouMyo Onst adeKTMBHON paboThl Ha BCEX BUOaX
ayOVUTOPHbIX 3aHSTUN, a TakXe ONs CaMOCTOSTeNbHOM paboThbl MO U3YYEHUIO OUCLUMVHBI.
YcnewHoe ocBoeHve Kypca npearnonaraeT akTBHOE, TBOPYECKOE y4acTue CTyaeHTa nyTem
nnaHoOMepHOW, NoBceaHEeBHON paboThl.

CrtpaHnua 7 na 11.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet 1. MoaroToBka K 3a4eTy 3aKNo4aeTCs B M3y4EeHUN 1 TIaTenbHo npopaboTke CTyaeHTOM y4ebHoro
matepuana gucUnnInHbl ¢ Y4ETOM y4EeOHNKOB, NEKLMOHHBIX U CEMUHAPCKMX 3aHATUA,
CrpynnMpoBaHHOM B BUOE KOHTPOMbHbIX BONPOCOB.

2. 3ayeT npoBoaMTCS B BULE TECTUPOBaHMSA Uin no bunetam. B cnyvae nposeaeHMst UTOroBoro
TecTMpOBaHWS BeOyleMy npenonasaTento NpenocTaBnsaeTcs npaso BOCMONb30BaTbCS MPUMEPHbIMU
3a0aHNSIMX U COCTaBUTb HOBbIE 3aaHNS B MOSIHOM COOTBETCTBMU C MaTepuanom y4ebHoik
ONCUNMNUHBI.

3. Ha 3ayet (B TOM 4ncne 1 Ha NTOroBoe TECTUPOBAHME) CTYOEHT 00513aH NPenoCTaBUTb:

- NONHbIA KOHCMEKT NEKUMIA (faxe B cryvasix paspelweHns cBo604HOro NoceleHns y4ebHblx
3aHATUN);

- MOMHbIA KOHCMNEKT CEMUHAPCKUX 3aHATUI;

- pedbepart (pedhepartbl) N0 ykasaHHOM NpenofasaTenieM Tematuke (B crnydyae nponyckos (Mo
HeyBaXMTENbHOM UNWN YBaXUTENbHOW NPUYMHE) B KA4ecTBe 0TPaboTku NponyLeHHOro Matepunana);
- KOHCNEKTbl AOMOMHUTENBHON NTepaTypbl NO KypCy (MO XenaHuio CTyaeHTa).

4. Ha 3a4ete no 6unetam cTyneHT 0aéT oTBETbl Ha BONPOCkl buneta nocne npensaputenbHow
nogrotoBkn. CTyoeHTy NpenocTaBnseTcs NpaBo oTBeYaTb Ha

Bonpocbl 6Buneta 6e3 NoAroToBKM Mo ero Xxenanuto. Mpenonasatens MMeeT Npaso 3aaaBaTtb
JOMNONHUTENbHbIE BOMPOCHI, €CY CTYAEHT HEAOCTAaTOYHO NOMHO OCBETUN TEMATUKY BONpOca, ecnuv
3aTPyOHUTENbHO OHO3HAYHO OLEHMTb OTBET, ECNN CTYLEHT HE MOXET OTBETUTb Ha Bonpoc buneTa,
€CNN CTYOEHT OTCYTCTBOBAS Ha 3aHATUSX B CEMECTpPE.

5. KayecTBeHHOM NOArOTOBKOM K 3a4eTy SBNSETCS:

- NONHOE 3HaHWe Bcero y4ebHoro Matepuana, BolpaxarLleecs B CTPOrOM COOTBETCTBUN U3/1araeMoro
CTyOeHTOM MaTepwuany y4ebHuka, nekunii U CEMUHAPCKUX 3aHSITUIA;

- cBob60AHOE ONepMpoBaHMe MaTepmanomM, Bolpaxatoleecs B Bolxofe 3a Npenenbl TeMaTukiu
KOHKPETHOro Bompoca ¢ Lefbio ONTUMasbHO WWPOKOro OCBELLeHNs Bonpoca (CBOHOAHbIM
OMnepupoBaHNEM MaTePManoM He CYMTAETCS paccyXaeHne Ha oblmne TeMbI, HE OTHOCSIWMNECS K
KOHKPETHO MOCTaBNIEHHOMY BOMPOCY);

- NeMOHCTpaUns 3HaHWUIA OONONHUTENBHOrO Matepmnana;

- YETKME NpaBUibHbIE OTBETHI HA AOMNONHUTENbHBIE BONPOCHI, 3aaBaeMble 9K3aMEHATOPOM C LIENbIO
BbISICHUTb 06'bEM 3HAHWUIA CTYOEHTA.

HeynoBnetBopuTENbHOM NOArOTOBKOW, BCNEACTBME KOTOPOWN CTYAEHTY HE

3a4UTbIBAETCS NPOXOXAEHUE Kypca, SBNSeTCs:

- HeJOCTaTOYHOE 3HaHWe BCero y4ebHOro Matepuana no Kypcy, Bbipaxatoweecs B CAUIWKOM obLwem
COOTBETCTBUM NMOO B OTCYTCTBUM COOTBETCTBUS U3N1araeMoro CTyAeHTOM MaTepuany y4ebHuka,
NeKUnin 1 CEMUHAPCKUX 3aHATUIA;

- HEYETKME OTBETbHI UM OTCYTCTBUE OTBETA HA AOMNOMHUTENbHBIE BOMPOCH!, 3aaBaeMble
9K3aMeHaTOPOM C LIeNbto BbISICHUTb 06 bEM 3HAHWIA CTYEHTA; — OTCYTCTBME NOATOTOBKM K 3a4eTy Unu
0TKa3 CTyAeHTa OT chaym 3a4eTa.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMme OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp 4Ns pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

AEKTPOHHBH
Crtpannua 8 na 11. BBl YHHBEPCHTET
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn 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 POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

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

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xvmus" n npodomno NOAroToBKU "HE NPenyCMOTPEHO".
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Mporpamma ancumnavHbl "MyHKUMOHANbHBbIE HAHOMATEepUanbl 1 TexHonornu nx nonydexHms”; 04.03.01 "Xumus".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.13.07 ®yHKUNOHA/bHbIE HaHoMaTepuasbl 1
TEXHONIOMMU UX MOJTYHEHWNS

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:
1. lonosuH, t0.N. OcHoBbl HaHOTEXHONOrMI [OneKkTpoHHbIN pecypc] / KO.W. TonosuH. ? OnekTpoH. gaH. ? Mocksa :
MawwnHocTpoeHme, 2012. ? 656 c. ? Pexum goctyna: https://e.lanbook.com/book/5793
2. l'yces, A.N. HaHomaTepwmanbl, HAHOCTPYKTYpbl, HAHOTEXHONOMMM [DNEKTPOHHLIA pecypc] : yuebHoe nocobue / A.A.
l'yces. ? OnekTpoH. faH. ? Mocksa : ®usmarnut, 2009. ? 416 c. ? Pexxum poctyna: https://e.lanbook.com/book/2173
3. Pambuan, H.I'. ®usnyeckne n XuMmnyeckne OCHOBLI HAHOTEXHONOTUIA [DNEKTPOHHbLIN pecypc] : y4ebHoe nocobue / H.I.
Pambuamn, A.B. Bepé3akuH. ? OnekTpoH. faH. ? Mocksa : ®dusmatnnt, 2009. ? 456 c. ? Pexum goctyna:
https://e.lanbook.com/book/2291

JononHuTtenbHaa nuTeparypa:
1. Kobasicu, Haos. BeegeHune B HAaHOTEXHOMOT IO : MepeBof ¢ snoHckoro / H. Kobasicu ; Mep. A. B. XadosHa; MNog pea. /1.
H. Martpukeesa .? Mockea : BUHOM. NabopaTopust 3HaHwii, 2007 .? 134 c.
2. Cyapanes W.IN. HaHoTEXHONOIMS : (OU3NKO-XMMUS HAHOKNACTEPOB, HAHOCTPYKTYP U HaHomaTtepuanos / W. . Cy3nanes
.? Mockea : URSS : JINBPOKOM, 2013] .? 589 c.
3. Ceprees I'.B. HaHoxmumnga. M.: KHuxHbid oM YHmeepcutet, 2009. -333 c.
4.Enncees, A.A. ®yHKLMOHANbHbIE HAHOMaTepUanbl: yyebHoe nocobue Afis CTYAEHTOB CTAPLIMX KYPCOB, 0By4aroWwmxcs
no cneumanbHoct 020101 (011000) - Xumus / A.A. Enucees, A.B. JlykawwnH; non pen. akag. KO. L. TpeTbsikoea. -
MockBa: ®uamatnut, 2010. - 452 ¢.:
5. OcHoBbl gouamyeckor xumumn. Teopus : yuebHoe nocobue : B 2 4 [AneKTpoHHbIV pecypc] : y4eb. nocobve / B.B. EpemuH
[v op.]. ? OnexTpoH. naH. - Mockea : spatenbctso 'NMabopatopus 3HaHumid', 2015. - 589 c. Pexum goctyna:
https://e.lanbook.com/book/84118
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Mporpamma ancumnavHbl "MyHKUMOHANbHBbIE HAHOMATEepUanbl 1 TexHonornu nx nonydexHms”; 04.03.01 "Xumus".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.13.07 ®yHKUNOHA/bHbIE HaHoMaTepuasbl 1
TEXHONIOMMU UX MOJTYHEHWNS

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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