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1. CTtpykTypa n o01asi Tpy10eMKOCTb JHCHUTIIHHBI

OO0mast TpyIOEMKOCTh AMCIMIUIMHBI COCTaBIsAeT 3 3adeTHbie eauHUIbl (108 dgaca).
dopMa NPOMEKYTOUHON aTTECTALMU — 3a4ET

Ounas popma
o0yueHust
Kype 4
Cemectp 8
Jlekun 28
[IpakTuueckue 3aHATHS 28
JlaGoparopHbie 3aHATHS -
CPII 18
HToro ayIuTOpHBIX 3aHITHI 74
CamocrosTenbHas padora 34
Kypcosas pabota -
OK3ameH -
OO011ee KOIMYECTBO YaCOB 108

2. llenn ocBOeHMS IMCHUIIIHHBI

Iesnp aucuumIMHBL: (OPMHUPOBAHUE Y CTYAECHTOB IPEJCTABICHUNA O HOBEHIIMX JTOCTH)KECHUSX B
o0nacTv cO3JaHMs, MCCIEIOBAHHUA M HCIOJIb30BaHUS HAHOMATEpHUaJoB, pa3pabOTKU H
UCIIOJIb30BAaHUH HAHOTEXHOJIOTHH.

Ilenbto ocBoeHust aucuumiuHbl «HaHoTexHONOTMMY sBIsETCS (POPMHUPOBAHUE KOMILIEKCA
0a30BbIX 3HAaHUH U YMEHUH, TO3BOJIAIOLINX OPUEHTUPOBATHCS B TEPMUHOJIOTUH M HAIIPABICHUAX
HAaHOTEXHOJIOTUN KaK COBOKYITHOCTH TE€XHOJOTMYECKHX METOJOB, IPUMEHAEMBIX IS U3YUYEHUS,
IIPOCKTUPOBAHUS U  IPOM3BOJACTBA  MATEpPUAIOB, YCTPOMCTB U  CHUCTEM, BKJIKOYas
LIEJICHAIIPABJICHHBII KOHTPOJIb W  YIPAaBIEHUE CTPOEHUEM, XHMHUYECKHM COCTaBOM U
B3aMMOJCHCTBUEM COCTaBIIOIUX HMX OTHCIBHBIX JJEMEHTOB HAaHOAMAmNa3oHa. JlucuuruimHa
«HaHoTexHoONOTUN» SBISETCS TEOPETUKO-IPAKTHUECKON TUCIUIUIMHOM, 0a3y A KOTOpoM
COCTABIJISIIOT MaTeMaTHKa, KBAHTOBas MEXaHUKA, (HU3UKA KOHJIECHCHUPOBAHHOTO COCTOSHHMS,
¢duznyeckas XxuMus. 3a1auu JUCLUIUINHBL:

- N3yunTh TEOpETHYECKHE OCHOBBI TEXHOJOTHW IIOJIYYEHHsS HAHOMAaTepualioB U
HAHOIIOKPBITUH, METOJIOB UX MCCIIEA0BaHUs U o0acTell IPUMEHEHUS;

- CdopmupoBaTh NpaKTUUYECKHUE HABBIKH MOJTY4YE€HUSI HAHOMATEpHaIOB M HAHOIIOKPBITUI U
METOJIOB MX UCCIICJOBAHMS;

- CdhopmupoBath  HaBBIKM  (OpMHpOBaHHSI  HOBBIX  CBOIMCTB  MaTepuajoB B
HAaHOCTPYKTYPHOM COCTOSIHUM M HCIOJIBb30BaHUS HAaHOMATEpUAIOB B KadecTBE OOBEMHBIX
MOJU(PUKATOPOB U MOKPHITHH

OCHOBHO€ COJIepKaHHE NUCIUTIITNHBI

1. Hay4HO-T€XHOJIOTrM4eCKHE OCHOBBI HAHOTEXHOJIOTUH. 2.

MeTopl 1T0JIy4€HUs U UCCIIEA0BAHNS HAHOMATEPHAJIOB.

3. Mectro nucuumnunebl B ctpykrype OIIOII: Ba3zoBas yacts. IIpeamer mo BbIOOpYy
b1.B./1B.02.01

Jannas ydyeOHas nucruruiiHa BkIodeHa B pazaen b1.B.J/[B.02.01 O6menpodeccuonanbHbIin"
OCHOBHOM 0Opa3oBaTenbpHOU porpamMbl 03.03.02 ®dusuka. OcBanBaeTcs Ha 4 Kypce, 8 ceMecTp.



JluciuminHa OTHOCHTCS K BapuaTuBHOU Yactu [IpodeccrnoHaibHOTO MUKITa y9eOHOTo IIaHa.
W3yueHne AMCHUILIUHBI JOJDKHO OBITH CBSI3aHO C TAaKUMHU JUCUUIUIMHAMH, Kak «Duznkay,
«Xumus», «MaremaTtuka». 3HaHMS, TOJyYEHHbIE B XOJA€ M3YyYECHHUsS] JUCLUILIIUHBI
«HaHoTexHONOrMMY», JOJKHBI CIYKUTb OCHOBOM JUISl M3YyYEHHsS TaKUX JUCLUIUIMH
cnenuanu3anny, Kak «MHBKpOIeKTpOoHHKa», «POoTOHMKa», «PuU3MKa KOHJIECHCUPOBAHHOIO
COCTOSIHUSD)

4. TpeOGoBaHus K pe3yJIbTATAM OCBOCHHUSA TN CHUTIINHbBI

Komnerennuu obyvaromierocs, GOpMUpPYEMbIE B pe3yIbTaTe OCBOSHUS JUCIIUILINHBIL.
B pesynbraTe w3yueHUs MAUCHUILIMHBI OOYYAIOIIUICS JIOJDKEH OO0aNaTh CIICAYIOIUMU
KOMIIETSHIUSIME (pe3yJIbTaTaMHi OCBOCHHS 00pa30BaTEIbHON MPOTPaMMBI):

Koanl komnereHnmii
Conep:xanue KOMIeTEeHIU A

CnocoOeH MMpOBOAUTH (I)YHI[aMeﬂTaJ'IBHLIe " IPUKIIaJIHBIC UCCIICIOBAHUA,
(HK-3) MHHOBAIIMOHHBIC pa3pa60TKH B o0iacTu MPpUKIAIHON (1)I/I3I/IKI/I

- CIOCOOHOCTEIO NPUMCHATH HAa MPAKTUKE HpO(i)eCCI/IOHaJ'ILHBIe 3HaHUA U YMCHU,
(HK-4) TOJIYYEHHBIC ITPU OCBOCHUHU HpO(bI/IJ'ILHBIX (I)I/ISI/I‘IECKI/IX JAUCIUIIIINH

- CITOCOOHOCTHIO TTOJTB30BATHCS COBPEMEHHBIMHU METOIaMU 00pabOTKH, aHAIHM3a 1
cuHTe3a (hr3uIecKoi nH(OpPMAIIK B H30paHHOM 00macTn (PU3NIECKUX
(IIK-5) HCCIIeIOBAaHUMN

B3anMocBs3b TIaHUPYEMBIX Pe3yJbTaTOB OOYYEHUS 1O AWCIUIUIMHE C (GOPMHUPYEMBIMHU
rkomnerennuamu OITOIT:

Komnerenuuu IInannpyemsie pe3yJIbTaThl o0y4enus,
COOTBeTCTBYIOIIME (POPMUPYEMBIM KOMIIETEHLHSM
Ko ®opmyup onoIn
it OBKa
BHaTh: YMeTh: Bianern:

(TIK-3) Crocoben npooauts |O6nanats [ToHMMAaTH HaBpikamu
(GyHIAMEHTAIBHBIC U |TCOPETUYCCKUMU [IPUHLMIIUAIBHBIE  [CIIOIb30BaHUS
MIPUKJIaIHbIE 3HAHUSMH O pa3inuuus B MOJIy4€HHbIX 3HaHUU B
HCCIIeIOBaHMUS, (husznyeckux CBOICTBaX o0macTH
MHHOBAllMOHHBIC OpUINHaX TaK [pasIMYHBIX HAHOTEXHOJIOTHH 11151
pa3pa6OTKI/I B 00J1aCTH |HA3BIBAEMBIX MaTEpUaIOB U [pELICHUS
NPUKIIAJHON GUSHKA | pa3sMEpPHBIX BEIIECTB MPH mpodeccnoHamTbHBIX

9 dexToB, KOTOpEIC repexoze oT 3agaq
IIPOABJIAIOTCA B O6I)I‘-IHI)IX K

CaMbIX pa3IMYHBIX HAHOMETPOBBIM
CBOWCTBax pasMepa.

HaHOCTPYKTYP.

(HK-4) - CITOCOOHOCTHIO HCTOPHIO, HCTOJIb30BaTh HA | HABBIKAMU
NIPUMEHSTH HA METOJIO0JIOTHIO U [IPaKTUKE KOMILJIEKCHOTO
MIpaKTUKE COBPEMEHHBIE COBPEMEHHbBIE 0AX0/a K
HpO(beCCI/IOHaJ'II)HBIe MMPEACTABJICHUSA HAYK MpEeACTABIICHUA HUCCIICAOBAHUIO U
3HAaHUA U YMCHUA, 0 MaTcpuajax npu O BJIMSTHUH HCIIOJIb30BAHUIO
[OJIY4E€HHBIE PU aHaJIM3e BIUSHUS MHUKPOH HAaHOMAaTepHUajoB C
OCBOECHHHU MHUKpPO- U HaHOCTPYKTYPBI NPUMEHEHHEM




PO HITEHBIX

HaHoMacIITada Ha

Ha CBOMCTBA

HAHOTEXHOJOTHH MX

¢busnueckux MeXaHHUYECKHe, MaTepHajoB, UX 00paboTku u
JUCLUTUIMH ¢usmnueckue, B3aUMOJICHCTBUM | MOAW(UKALIUH.

MOBEPXHOCTHBIE U C OKpy>KaroIuein

JpyTue cBOICTBa Cpenoi, mosiMuy,

MaTepHaoB, Y4acTUL[AMU U

B3aUMOJIEHCTBUS U3IY4YEeHUSIMHI

MaTepHaJIOB C

OKpYyXarouieu

Cpeaou.

(ITK-5) - CIIOCOOHOCTBIO -MHpPOBOI aHaIM3UPOBATH HaBBIKaMH paboTHI B
MOJIb30BAThCS MPaKTUYECKUI OMBIT JIOCTHKEHUS U 00J1acTH TeXHOJIOTUI
COBPEMCHHBIMA peanuzanun TECHJACHIIUN TIOTYy4YCHUSA
MeTOZaMU 00paOOTKH, | HAHOTEXHOJOTHU; pa3BUTHA HaHOMATEpHAJIOB B
aHaIln3a ¥ CUHTE3a -3KOJIOTHYECKHE U HAHOTEXHOJIOTHH | [PAKTHYECKOi
¢buzmIecKoi TOKCHUKOJIOTMYECKHE IIPOU3BOJICTBA PO ecCHOHaNbHOM
nHpOpMaLnHU B ACTICKTHI peajiu3allii | COBPEMEHHBIX
n30paHHON 00NacTH HaHOMaTePHAaIOB

(busnveckux
Hccie10BaHui

>

ITpu npoBeneHuM y4eOHBIX 3aHATHI oOecrieunBaeTcs pa3BUTHE Y 00yUarOIIUXCSl HABBIKOB
KOMaHHOU pabOThl, MEXKIMYHOCTHOW KOMMYHUKAIIUH, IPUHATUS PELICHUH, JINJCPCKUX KaueCTB
(BKJItOYAs MPU HEOOXOIMMOCTH IPOBEACHUE MHTEPAKTUBHBIX JEKIMH, TPYHIOBBIX TUCKYCCHUI,
POJIEBBIX WID, TPEHUHIOB, aHAJIW3 CUTYyallMd W HWMUTALMOHHBIX MOJENIEH, IpernojaBaHue
JUCHUTUTMH (MOJIyJiei) B ¢opMe KypcOB, COCTABICHHBIX HAa OCHOBE pPE3YJIbTaTOB HAYYHBIX
UCCIICIOBAaHM, B TOM YHCJIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH M MpodecCHOHANbHOM

JIeSITEIbHOCTH BBIITYCKHUKOB M MOTpeOHOCTEeH paboToaareseii).
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5. Conepxanue u yueOHO-MeTOAMYECKAS] KAPTA AUCHUIIIHHBI

Home
p Haumenosanue Tem (Bonp?mB)’ T T— CamocTosiTeIbHasi padoTa Jlurepa
Hexen H3y4YaeMbIX N0 JAHHOH CTyIeHTOB ®DopMBbI KOHTPOJISI Typa
n JMCIHILTHHE b} np Conepxanue Yacur

1-2 BBenenue VcToprs 3HAUNMBIX COOBITHH B Pa3BUTHH Pruuapn ®efinman — mpopok 4 YerHbIi ompoc, [11, [2],
HAHOTEXHOJIOTUU. HAHOTEXHOJOTUUECKOM COO6HICHI/I$[ 10 [3], [4],
ITonoxxenne HaHOOOBEKTOB Ha IIKaJe pPa3MEpOB. 2 PCBOJIIONNH. BOIIpOCaM TEMBI, (5], [6]
Puuapn ®eliHMaH — MNPOPOK HAHOTEXHOJOTMYECKOM KOHCIICKT.

PEBOITIOLINH.

3-4 HanoTexHo0ruu BOKpyr Hac HaHonopoiku 1 HAaHOMTOKPBITHUSA. 4 YcTHbIi ompoc,| [1], [2],
HanokoMIbIOTEPH U HaHOPOOOTEL. KocMudecknii TUQT. Jlutorpadus. PucyHku B JIOKJIaJ1, KOHCIIEKT, [3], [4],
Hanomopomku 1 HaHOTTOKPEITHA. JIuTorpadus. HaHOTEXHOJIOTUsIX. YTO Takoe (5], [6]
PucyHKkH B HAHOTEXHOJIOTUSIX. 2 TYHHENbHBII MUKPOCKOIL.

MexaucuuIuIiMHapHble aCIEKThl HAHOTEXHOJIOTHH. Kocmuaecknit mgr.
Hanorexnonmornu B OBITY W
BOCHHOM JIeJIe.

5-6 HaHo4yacTUlbI 1 HAHOCTPYKTYPbI @yIuiepeHbl — HAHOLIAPUKH U3 4 VYcrHbli ompoc, [1], [2],
Knaccudpukanus HaHOCTpykTyp. Hanouactunsl u yriepona. @ymnepen C60. JOK/Ian, KOHCIEKT, [3], [4],
HaHOKIAcTeppl. Pomb  IOBEPXHOCTHBIX ~ aTOMOB. Hanonposonoknu. KoMnosuTsl. KOJUIOKBHYM [5], [6]
Marnueckue uucna. YTIEepoJHble HaHOCTPYKTYPBHI. ) g
Yraepoauele ~ HaHOTpyOKH-marepualnl  OyAyILero.

HaHokoMIIO3UTBI, HAaHOMOPUCTBIE W HaHO(]a3HBIE
MaTepHabl.

7-8 MeToabi NMOJIyYCHUS] H HCCJIeA0OBAHMS TexHonornu «CBEpPX y - BHU3» U 6 YcrHbIi ompoc, [1], [2],
HAHOCTPYKTYP «CHU3Y-BBEPX)». 3JIEKTPOHHBIN KOHCIICKT, JOKJIa, [3], [4],
OO0mue XxapakTepUCTUKH QU3MIECKUX MeTO0B. [lyTn Cranupyrommi SJICKTPOHHAA [5], [6]
CO3/1aHUsI HAHOOOBEKTOB: TEXHOJIOTUU «CBEPXY - BHU3Y 4 4 MHKDPOCKOII
U «CcHU3Yy-BBepx». CaMoopraHmu3anus 1 caMmocOoOpKa B Pacrposas

HAHOTEXHOJIOTHSIX. DNeKTpoHHas MHUKPOCKOTIHA
MHUKPOCKOIHS. [Ipozonanpyem




HaHomup. CKaHUPYIOIIAs TyHHEJIbHAas
MHUKPOCKOIHSI. ATOMHOCHJIOBAsI MUKPOCKOTIHSI.

9-10 KBanToBasi pu3MKa 1 HAHOCTPYKTYPHI. 'Y cTHBIN ompoc, [1], [2],
DIEeKTpOMarHuTHBIE BOJHBI. KBaHTOBBIE CBOICTBa o KOHCIICKT, TOKJIan, (3], [4],
. JIEKTPOMAarHUTHBIE BOJTHBIL.
m3nydeHust  Qotonsl.  ['mmoreza  nme  bpoitns. P N KOJIJIOKBUYM [5], [6]
n . IKBaHTOBBIE CBOMCTBA
CooTHOILIEHMS HEOMpeeIEHHOCTEN. KsanToBrle
W3Ty4CHUsSI U BOJTHOBBIE
MpeacTaBICHUS 00 aTome. Kpucramist u 9
CBOICTBA YacTHII.
bHepreTuyeckre 30HbI. [loTeHnManbHbIE iMa U Oapbep. N
. T'unoresa ne bpoitns.
TyHHENTBHBIH 3P HEKT.

11-12  |YHuUKAJIbHBIE CBOIICTBA HAHOCTPYKTYP. M3meneHne MEXaHUIECKHUX, 'Y cTHEI ompoc, [1], [2],
Uncno «OmmKkaimx coceein» B HAHOYACTHIIE. [TCITIOBBIX, SJIEKTPO-MArHUTHBIX U KOHCITEKT, JOKNIax, 3], [4],
Mexanndeckast IPOYHOCTh HAaHOTPYOOK. Temmneparypa ONTHYCCKMX ~ XAapaKTCPUCTHK B [5], [6]
[ TaBIeHNS HAHOYACTHLL, HaHomupe. [IpiMeHeHHe BBICOKOTO

npenesna MPOYHOCTH HAHOCTPYKTYD.
DK TPOCOMPOTHBIICHUE HAHOCTPYKTYD. P p PYKTYP
M Hu3zkast TemriepaTypa IUIaBJICHUS W
arHeTU3M  HaHOCTpyKTyp.  LlBer  HaHowacTuil. BBICOKASI TPOYHOCTD, BO3HHKAIOMIIE
CBepXHHU3KHE TEMIIEPaTyPbl  HAHOOOBEKTHI Gnaromaps 6OBIION nole
MOBEPXHOCTHBIX aTOMOB,
M3MEHEHUIO 3HEPreTHYECKOTO
CIIEKTpa HX 3JIEKTPOHOB.
IMarHeTu3M HaHOCTPYKTYP.

13-14 |HaHO03/1eKTPpOHHMKA HanotexHonoruu B 'Y cTHBII onpoc, [1], [2],
HaHonJIeKTpoHNKA U TCHACHIINH €€ Pa3BUTHA. onToRNeKTpoHNKe. HaHOTpyOKH B KOHCITEKT, JTOKJIaI, 3], [4],
OIHORJIEKTPOHHOE TYHHEIHNPOBAHNE. PIIEKTPOHHUKE. [5], [6]
Pe3zonancHoe TyHHenupoBanue. CIIMHTPOHUKA.

CBepXIpPOBOAHUKOBAS HIIEKTPOHUKA.
HaHOKOMITBIOTEPHI 1 KBAHTOBBIE KOMITHIOTEPHI.
HaHOTEeXHOIOTUH B ONTO3IEKTPOHHKE
15-16 |HaHOOHMOTEXHOJIOTHH. «AddexT moTOCa» U €T0 MPUMEHEHHE 'YcTHBIH ompoc, [1], [2],

HanorexHonornn B mpupone. I'e€KKOHBI, MUAMM U
cynepkieil.  buokommbrorepel.  HanoOnopeakTopsi.
Hanoxarcyner. [Ipo6iiema 6e3onmacHOCTH

HaHOMATCpHAJIOB U HAHOTCXHOJIOT U

B OBITY M TEXHUKE.

AHOBOJIOKHA. [IpUMeHEeHHe HOBOTO
MaTepuaa «reKeib» B Pa3HbIX
00IacTIx YeII0BEUECKOM

JICATCIIBHOCTH.

KOHCIIEKT, TOKJIa,
MpEe3eHTaINS

[31, [4],
[5], [6]




17-18 |[bam:kaiiliue nepcrneKTHBbl HAHOTEXHOJIOT Uil 'Y cTHBIIM onpoc, [1], [2],
2 KOHCIIEKT, JIOK/IAI, [3], [4],
KOJUIOKBIYM [5], [6]

UTOIO 28 | 28 34

IIpumeyanus:

- Bce Buzbl yaeOHOI pabOTHI MOTYT MPOBOAMTHCS AUCTAHIMOHHO HAa OCHOBAHHUH JIOKAIFHBIX HOPMATHBHBIX AKTOB.

- B memsix peanmzanuy MHIUBHIYaTbHOTO TOAXOJa K OOYUYEHHIO CTYJICHTOB, OCYIIECTBIISTIONIMX Y4eOHBIH MpoIecC MO WHAMBUAYAILHON
TPAaeKTOPHH B paMKax MHAMBUAYAILHOTO pabouero ruiaHa, M3ydeHHe JaHHOW JMCIMIUIMHBI MOXKET OCYIICCTBISITHCS Yepe3 WHIUBUIYaJbHBIC KOHCYIbTAIIUH
MpenojaBaTes O49HO, B YaChl KOHCYJILTAIWH, TI0 JJIIEKTPOHHOM TOUTE, a TaAKXKe ¢ UCTONb30BaHneM Webex, miatdopMbl AUCTaHIMOHHOTO 00yuenus Moodle,
JIMYHBIA KaOuHeT cTyeHTa Ha caiite COI'Y, npyrux anementoB JUOC COT'Y.



[BBequTe TeKCT|

6. O6pa3oBare/ibHbIE TEXHOJIOTHHU

TpaguuuoHHBIE JIEKIMH U NMPAKTHYECKHe (CEMHHAPCKNE) 3aHATHA C HUCIOJIb30BAHHEM
COBPEMEHHBIX HMHTEPAKTHUBHBIX TEXHOJIOTMU. JIeKIuMu ¢ HMCHOJIb30BaHUEM MYJIbTUMEIUUHBIX
MpE3EHTAaLNH, JIEKIINH-0eceIsl, JIEKIINH-TAAJI0TH, 3BPUCTUYECKHUE JIEKIINH,
TMEKIMUBU3YAIH3aAIMK, TPAKTUYECKHE 3aHATHSA, CAMOCTOSITeNbHAs pabdoTa  CTYICHTOB,
KOMIIBIOTEPHOE TECTUPOBAHMUE.

Jleknusi-quanor — cojaepkaHue TMOJAaeTCsl Yepe3 CEPHI0 BOMPOCOB, HA KOTOPHIC CTYICHT
JIOJDKEH OTBEYATh HEMMOCPEICTBEHHO B XO/I€ JICKITUH.

OnnaiiH-ceMMHAp — Pa3HOBUIHOCTH BeO-KOH(EpPEHIINH, TPOBEACHUE OHJIAH-BCTPEY WIIN
npeseHTauuii depe3 VHTEpHET B peXuMe peanbHOro BpeMeHHM. Kakaplii M3 y4YyacTHUKOB
HaXOJUTCSl Y CBOEr0 KOMIIbIOTEpa (CpeAcTBa CBSA3M), a CBSI3b MEXKIY HHUMHU IOJJIEP)KHUBACTCS
yepe3 VHTEpHET MOCPENCTBOM 3arpyKacMoro IpPWIOKEHHUS, YCTaHOBICHHOTO HA KOMIIBIOTEpE
Kaxoro ydactHuka (Zoom, Meet, Skype u ap.).

Buneoxondepennusi — ceanc BuneokoHpepenncsszu (BKC) — 310 TexHomorus
MHTEPAaKTUBHOTO B3aMMOJEHCTBUS ABYX M O0Jiee y4aCTHUKOB 00pa30BaTENBHOTO Mpolecca s
oOMeHa nH(popMaIuel B peaJIbHOM PEeKUME BPEMEHH.

Hcrnonb3yroTcss  WHTEPAKTUBHBIE  METOABI  OOYYCHHS:  CUTYallMOHHBIE  3aJlayH,
UCCIIEIOBATENILCKUI METOJ] OOyYeHHs, JETOBBbIE WIPbHI, IMOATOTOBKA W IMyONWYHAs 3aluTa
pedeparoB. Hcmonb3yloTcs  peMTUHTOBas TEXHOJOTHsS, TEXHOJOTUU JAUCTAHIMOHHOTO
00ydeHus.VICIONb3yIOTCS  MHTEPAKTHUBHBIC METOABI OOYYCHHS: CHUTYallMOHHBIC 3aJIayH,
UCCIICIOBATENILCKUI METOJ] OOYYCHHS, JCTOBBIC WIPHI, IMOATOTOBKA W IyOJWYHAS 3al[uTa
pedeparos.

TexHoJIOTMS 3JIeKTPOHHOr0 O00y4YeHHs (peanu3yeTcs NpH MOMOIIM 3JIEKTPOHHOU
nHdopmanmonHo-oo6pazoBatenbHOM cpenbl (DMOC) COI'Y npu ucnosnp3oBanuu pecypcoB ObC,
P TIPOBEJICHUN aBTOMATU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHMS U T. I1.).

Hcnonp3ytorcss  OaIbHO-pEHTHHTOBasE CHUCTEMa OLEHKM  3HAHWUH, TEXHOJOTHH C
IPUMEHEHHUEM JIMCTAaHLIMOHHOr0 00ydeHus Ha miatdopme http://Ims.nosu.ru/.

IIpumevanus:

- Bce Bumpl yqe6H0171 pa6OTBI MOTYT HOPOBOAUTHCA AUCTAHIITMOHHO Ha OCHOBC JIOKAJIbHBIX
HOPMATUBHBIX aKTOB.

7. YueOHO-MeToAnYecKoe o0ecnedyeHne CaMOCTOSITeIbHOI padoThl
CamocTosiTenbHast paboTa 00yJaroNIXCs ABISETCS OJJHUM U3 BUIOB YUCOHBIX 3aHSATHIA.
CamocrosiTenbHast paboTa MPOBOJHUTCS C IIETIBIO:

— CHCTEMaTH3allMud W 3aKpeIUVICHHUs IOJyYeHHBIX TEOPETHYECKMX 3HAHUM M MPAKTUYECKHX
YMEHHH 00y4aroIuXcs CTy/ICHTOB;

— yriIyOJeHHs U paCIIUPEHUs TEOPETHUECKUX 3HAHUIA,

— (opMupoBaHMS YMEHMH HCIOJb30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO
JTOKYMEHTAIHIO U CIICIHAIBHYIO JINTEPATypy;


http://lms.nosu.ru/
http://lms.nosu.ru/

- bopmupoBaHUS  CaMOCTOSATEIHHOCTH  MBIIUICHUS, CIIOCOOHOCTEH K  CaMOpPa3BUTHIO,

CaMOCOBEPILICHCTBOBAHUIO U CaMOpPEaTIM3allii; — Pa3BUTHSI UCCIIEIOBATEIbCKUX YMEHUH.
CamocTtosiTenbHass paboTa OOy4arOUIMXCs OCYIIECTBISICTCS Ha MPOTSHXKEHUM H3Y4YEHHUsS BCeil
JTUCIUTUIMHBI B COOTBETCTBUHU C YTBEP)KICHHOW B YYE€OHOM ILJIaHE TPYJAOEMKOCTHIO M COCTOHT
u3:- pabOTHl CTYJCHTOB C JIGKIIMOHHBIMH MaTepuajaMH, TIOMCKAa M aHaIHM3a JIMTEpaTyphl H
ANIEKTPOHHBIX UCTOUHUKOB MH(OPMAIIUH TIO 33JaHHON TEME;

- BBITIOJTHEHUS 3aIaHUM JJIs1 camocToaTeNbHOM paboTel B DUOC COT'Y;

- UI3YUYECHUSI TEOPETHYECKOTO M CTATUCTHUYECKOTO MaTepuana JJjisl HOATOTOBKM K CEMHUHAPCKUM
3aHSTHSM;

- IOATOTOBKH K 9K3aMEHY.

CamocTosiTesbHass padoTa CTYIACHTOB IPOBOJUTCS B BHAC NMHUCHBMCHHBIX JTOMAITHHX
3aaHuii (B TOM 4YHCJE, Pa3HOYPOBHEBBIX 3a/J[aHHi), TMOATOTOBKM KOHCIIEKTOB IO TeMaM
HpaKTI/I‘-IeCKI/IX SaHHTHﬁ. CTYI[GHTLI IINCBMCHHO BBIIIOJHAKOT 3aJdaHUS JIA CaMOCTOHTCHBHOﬁ
paboThl, TMONB3YysSICh TEOPETHUECKUM MaTepuaioM (JIeKIuH, YydeOHas JuTeparypa U
HHTEPHETPECYPCHI 10 JaHHOW TEeMe), MOCJIC Yero MPOBOJUTCS OOCYXJICHUE NAHHOW TEMBI IOJ
PYKOBOJICTBOM ITPEIIOaBaTEIIs.

Bonpocel, BEIHOCUMBIE Ha CaMOCTOSITEIbHOE M3YUYECHHUE, a TaKkKe yueOHas Jureparypa u
METOJAMYECKUI MaTepuall M0 OpPraHU3allMd CaMOCTOSTEIILHOW pa0OThl CTYJCHTOB OTPaKECHBI B
Y4eOHO-METOTMYSCKOW KapTe MUCHIUIUIMHBI, a Tak)Ke Ha CalWTe IMCTAHIMOHHOTO OOYYCHHS
COI'Y momanaka cucreMsl «MOODLE» o ccwuike:http://Ims.nosu.ru/.

[To xaxmoit W3 Tem nJs CaMOCTOSITENFHOTO W3y4YeHUs, MPUBEICHHBIX B paboueit
mporpamme, CTyJIE€HTaM CJeAyeT CHauyajga NpOoYUTaTh PEKOMEHAOBAHHYIO JIUTEPATypy U IpHU
HEOOXOAMMOCTH COCTaBUTh KPATKWW KOHCHEKT OCHOBHBIX ITOJIOKEHHUM, TEPMHHOB, CBEICHUU,
TPeOYIOMIMX 3aIOMUHAHUS U SBIISIONINXCS OCHOBOIOJIATAIOIINMH B ATOH TEME.

[Ipn moarotoBke 3aiaHUil TO CaMOCTOSTENBbHOM paboTe CTyAeHTaM HEoOXOIMMO
OpPUEHTHUPOBATHCS HAa KOHCIIEKTHI JIEKINM, PEKOMEHIyEMYIO JIUTEPATYPY.
st paciimpeHust 3HAaHUM MO JUCIUTUITMHE PEKOMEHIYETCs UCTIONb30BaTh HTEpHET-peCcypChl:

MIPOBOAMTH MOKUCK B PA3IMYHBIX CUCTEMAX, TAKUX KaK OOIIe MOMCKOBBIE CUCTEMBI:

www.vandex.ru,www.google.ru, a TakXe ClelrajlbHble [IONCKOBBIE CHCTEMBI:
www.chem.msu.su,www.chemnavigator.hotbox.ru.

3amaHus 1Sl CAMOCTOAITEJIbHOM PA0OTHI CTYIEHTOB 10 JUCUMUILIIMHE

CamocTosiTenbHast paboTa CTyACHTOB, IPEyCMOTPEHHAs y4eOHBIM TUIAHOM, TOJIKHA
COOTBETCTBOBATh O0JIee TITyOOKOMY YCBOCHHIO M3y4aeMoro Kypca, GopMupoBaTh HaBBIKU
HCCJIEI0BATEIIbCKOW  PabOTHI 51 OpHUEHTHUPOBATH CTYJEHTOB  Ha yMEHHE
HpI/IMeHSITB TeOpeTI/I'-IeCKI/IC 3HAHUA Ha HpaKTI/IKe.

3amaHust UISI CaMOCTOSATENbHOM pabOTHl COCTAaBJSAIOTCS MO pa3fesiaM M TeMam, I10
KOTOPBIM HE TIPEIYCMOTPEHBI ayIUTOPHBIC 3aHITHS, JUOO0 TpeOyeTcsl HOMOIHUTEIBHO
npopaboTaTh U MPOAHATM3UPOBATH pacCMaTPUBAEMBIN TMpernojaBareieM Marepual B o0beme
3arIaHUPOBAHHBIX YaCOB.

3a,I[aHI/IH 10 CAMOCTOSITEIILHOM pa60Te 10 AUCHUIIIIMHEC MOT'YT OBITh ClIcayromux BUI0B:

*  KOHCIIEKTHPOBAHHE MEPBOUCTOYHUKOB U JIPYTOil yIeOHOU TUTEPATYPHI,

* mpopaboTka ydeOHOTO Marepuana (IO KOHCIEKTaM JIEKIMK ydeOHOH W HaydyHOM
JUTEpaType) W TOJrOTOBKA JIOKJIAJIOB HA CEMHUHApaX W TPAKTHYCCKUX 3aHATHAX, K
YYaCTHIO B TEMATHYECKHUX JUCKYCCUSIX H JIEIOBBIX UTPaX;
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*  BBINOJHEHUE KOHTPOJBHBIX padOT, TBOPUECKUX (TIPOEKTHBIX) 3a/1aHU;
*  pelleHue 3a/ay;

*  MOJCITUPOBAHUE W/WIN aHAIN3 KOHKPETHBIX MPOOJIIEMHBIX CUTYAIUH;
* aHaJW3 CTATUCTUYECKHX U (PaKTUUECKHX MATEPUAJTIOB, COCTABIICHHE BBHIBOJOB HA OCHOBE

MIPOBEACHHOTO aHAJIU3a U T.[I.

PesynpTatel  caMoCTOSATENbHONM  pabOThl  KOHTPOJMPYIOTCS — NperojaBaTeieM U
YUYUTHIBAIOTCS MPH aTTECTallMu CTyAeHTa (9k3ameH). [Ipu 3TOM TPOBOISATCA: TECTHPOBAHUE,
JKCIPECC-OMPOC HA CEMUHAPCKUX M MPAKTUUYECKUX 3aHATUSAX, 3aciHylIMBaHUE JIOKJIAJOB,
MpOBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTennbHasi paboTa CTYJEHTOB BKJIIOYAET BBHITIOJHEHHWE IOMAIIHMX 3aJaHUN K
KOKIOMY JTAOOPaTOPHOMY U TPAKTHYECKOMY 3aHSATHIO. 3aaHus COEePKAT YCTHYIO TIOJTOTOBKY
10 TEOPETUUYECKHUM BOIIPOCAM.

Jlis TOATOTOBKM K 3aHATHUAM CTYJIEHTHI TMOJB3YIOTCA Y4YyeOHMKAMU M y4eOHBIMU
MocOOMsMH,  YKa3aHHBIMH B  CIHCKE  PEKOMEHIOBAaHHOW  JIUTEpaTyphl, a  TaKxKe
MHTEPHETUCTOUYHUKaMU. Bce MeTonuueckne MaTepualibl  MPEACTABICHB B CHUCTEME
muctannronHoro od0yuenuss COI'Y (Caiir JIO COI'Y na mmomasake cucteMbl «MOODLE» mo
ccouike:http://Ims.nosu.ru/).

MeToanyeckne PpeKOMEHAAUMH [0 HaNUCaHUK pedepaToB (IOKJIATOB)
Pedepar (moxmam)— mnmcbMeHHas paboTa, cojaepiKamias KpaTKOe H3JIOKECHHE aKTyabHON
HAYYHOU MPOOJIEMBbI U €€ COBPEMEHHON TPAKTOBKHM HA OCHOBE MOCJICTHUX HAYYHBIX H3BICKAHHIA
mo 9toii Teme. OH sABISETCS JEHWCTBEHHOW (DOPMOM CaMOCTOSTEIBHOTO HCCIEAOBaHUS
aKTyaJbHBIX HCTOPUYECKHX TMPOOJEM Ha OCHOBE W3YUYEHHS COOTBETCTBYIOIIUX pa3/eioB
y4eOHBIX MOCOOWH, CrenuanbHOW MOHOTPA(PHUECKON JIUTEPAaTyphl, a TAKKe HAYYHBIX CTaTeH,
OTpaXKaIOIIUX TOCIEIHUN UCCIeNOBATENLCKUN OTBIT B 00JaCTH M3ydaemMoro Borpoca. Pedepar
MOMOTaeT BbIPa0OTATh HABBIKM U MPUEMBI CAMOCTOSATEIHHOIO HAYYHOTO MOUCKA, TPAMOTHOTO U
JIOTUYECKOTO  M3JIOKCHHWsI ~ MaTephayia, CIIOCOOCTBYET  MPHUOOIICHUIO  CTYACHTOB K
Hay4YHOUCCIIE0BATEIbCKOM eI TEIIbHOCTH.

[TocnenoBaTenbHOCTH PaOOTHI:

1.  Bribop temsbl uccnenosanus. Tema pedepara BeIOMpaeTCs CTYJICHTOM Ha
OCHOBE €ro Hay4YHOro HHTepeca. Takke IOMOIIb B BBIOOpDE TEMBI MOXET OKa3aTh
IPENOIaBaTEeNb.

2. IlnanupoBaHue uccienoBaHus. BkiouaeT coctaBieHue miaHa pedepara u
KaJICHIapHOTO IUIaHa Hay4yHOro wuccienoBaHus. KaneHpmapHblil MilaH HCCIEA0BaHUs
BKITIOUYAET CIEAYIONINE AJIEMEHTHI: BEIOOP M opMyITupOBaHUE TPOOIEeMbI, pa3paboTka
IUIaHa MCCTENOBaHUSl U TpEeABapUTENbHOTO IIaHa pedepaTta; cOOp M U3yUEHHE
UCXOAHOTO MaTepuana, TIOUCK JIMTepaTyphl; aHaliu3 coOpaHHOrO MaTepuana,
TeopeTndeckas pazpaboTka MpoOIeMbl; COOOIICHNE O MPEIBAPUTENFHBIX Pe3ybTaTax
WCCJICIOBAHMsI; OKOHYATEIbHBINM BapuaHT paboThI; 00cykaeHue pedepara (Ha ceMUHape
U T. IL.).

[Inan pedeparta xapakTepusyer ero cojuepkaHue u cTpyktypy. OH HODKEH BKIIIOYAThH B
ceOsi: BBEACHHUE, I7Ie€ OOOCHOBBIBACTCSA AKTYaJIbHOCTh MPOOJEMBI, CTaBATCS LENb U 3a/Ja4d
UCCIICIOBAHMsI; OCHOBHas 4YacTb, B KOTOPOH pacKpbIBaeTCs COJIEpKaHUE MPOOJIEMBI;
3aKIJIIOUEHuE, re 0000111at0TCs BHIBOABI 10 TEME U JAIOTCS MPAKTUYECKUE PEKOMEHIAIIH.

3. Tlouck wu wusydeHue JmutTepatypbl. [lnsg BbIABIEHUS HEOOXOIUMOMN
JUTEPATYPHI CIEAYET OOPATUTHCS B OMOIMOTEKY WM K mpenoaBateto. [logoopanayio
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autepatypy cienyer 3adukcupoBarh cormacHo ['OCT mo Oubnmorpaduueckomy
OTHMCAHUIO MTPOU3BEICHUN TIEYATH.

Jliis paspaboTtku pedepara TOCTATOYHO U3YUYCHHS 4-5 BaXXHEHIIUX CTaTel mo u3bpaHHOU
npobinieme. [lpu wu3ydeHHH nuUTEpaTypsl HEOOXOAMMO BBIOMpATh MaTepHall, HE TOJBKO
MOJITBEP K IAIOIIUI MO3UIIMIO aBTOpa pedepara, HO U MaTepual Ui OJIEMUKH.

4.06paboTtka matepuana. [Ipu o0paboTke MOTyYEeHHOTO MaTeprasa aBTop JOJKEH:
CUCTEMAaTHU3HPOBATh €ro MO pa3jesiaM; BBIABUHYTH M OOOCHOBATh CBOW THIOTE3bI; OMPEICIUTh
CBOIO TIO3MIIHMIO, TOUKY 3PEHHUS [0 paccMaTpUBaeMOi pobiieMe; yTOUYHUTh 00bEeM U COJIepIKaHue
MOHSTUH, KOTOPBIMU MPHUXOJAUTCS OINEPUPOBATH NpU pPa3pabOTKe TeMbl; CPOpPMYIUPOBATH
ONpENeICHUs] W OCHOBHBIC BBIBOJBI, XapaKTEPU3YIOIIUE PE3YyJbTaThl  HCCICIOBAHUS;
OKOHYATeNIbHO YTOUYHUTH CTPYKTYpPY pedepara.

5. Odopmnenne pedepata. Ilpm odopmiaenun  pedepata peKOMEHAYETCS
NPUIEPKUBATHCS CIEeAyommX npamwi: Clemyer mucaTh JIMIIb TO, Y€M aBTOP XOYET BBIPA3UTh
CYIIHOCTB MTPOOIIEMBI, €€ JIOTUKY; [I1caTh cTpOro mociea0BaTeNbHO, JIOTUYHO, JOKA3aTeIbHO (I10
cxeMe: Te3uc — 0o0OCHOBaHWE — BbIBON); IlucaTh sipko, oOpa3HO, KUBO, HE TOIHKO BCKPBIBAs
UCTUHY, HO W OTpa)kas CBOIO IO3UIMIO, MPOMAaraHaupys IMOJy4YeHHblEe pe3yibTarhl; [lucaTth
OCMBICJICHHO, COOJIFO[asi TpaBWja TpaMMAaTHKH, HE 3JI0yMOTpedsiss HayKooOpa3HBIMHU
BBIPKCHUSIMHU.

Pedepat BbIMONHSIETCS B COOTBETCTBUHM C TPEeOOBAHHMSIMH CTaHIAPTOB, Pa3paOOTaHHBIX
JUIL JTaHHOTO BHJAa JOKyMEHTOB. Pabora pjomkHa OBITH BBHITIOJIHEHA Ha Oeioil Oymare
craggaptHoro Jymcrta A4. TexkcT AOMKEH OBITh OTMEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM
penakrope MicrosoftWord u oTBedaTh clieAyIOMM TpeOOBAHUSAM: MapaMeTphl MOJIEH CTpaHMUIL
JIOJDKHBI OBITH B IpefiesiaX: BepxHee U HukHee — 1o 20 MM, npaBoe — 10 MM, neBoe — 30 MM,
mpudTt — TimesNewRoman , pa3zmep mpudra — 14, MEKCTPOUHBIN HHTEPBAJI — MOJYTOPHBIH.
Jlenra mpuHTEpa — TONBKO 4Y€pHOTrO mBeta. Hymepamms crpaHuiy B pedepare MODKHA OBITh
CKBO3HOM, HaUMHAasl CO BTOPON CTPAHMIIBI

[Tpu u3noxkeHun MaTeprana HeoOX0IMMO MPUAECPKUBATHCS MPUHATOTO IJIaHA.

bubnuorpaduueckuii CIUCOK COCTABISIETCST HA OCHOBE HCTOYHHKOB, KOTOpbIE OBLIH
MPOCMOTPEHBI M U3YYEHBI CTYJIEHTOM TpU HamucaHuu pedepara. [[aHHBIA CIIHCOK OTpa)kaeT
CaMOCTOSITENILHYI0 TBOPYECKYIO pabOTy CTYyAEHTa, YTO TMO3BOJSET CYOUTh O CTEINEHU €ro
MOJATOTOBKM M YyriayOJNeHWH B BHIOpaHHYIO TeMaTHKy. Bcs wucmonb3oBaHHas JuTepaTypa
pa3Meniaercs B CIEAYIOIIEM IMOPSJIKE: 3aKOHOJATENIbHbIE aKThl, IOCTAHOBJIEHMSI, HOPMATUBHbIE
JIOKYMEHTBI; BCs yueOHas iuTeparypa B andaBUTHOM TOPSAKE, 3aT€M CPEACTBA IEPUOAHMIECKOM
nevyaTy B aaBUTHOM MOPSAIKES; UCTOUYHUKHU U3 ceTH HTepHeT.

MeTtoauyeckue peKOMeHIAINH 110 UCIOJIb30BAHNI0 HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH 00yueHust

Jns u3ydeHus JISKUMOHHOTO MaTepualia JUCUUILIMHBI IPUMEHSIOTCA ayIHMOBU3YaJIbHbIC
(MyIbTUMEIUHHBIE) TEXHOJOTHUH, KOTOPbIE HE OTPUIAIOT TPAAUIMOHHBIC, TMPOBEPEHHBIE
BpEMEHEM METOJIbl NpenoJaBaHMs, HO, TMPU OTOM, OHHM TOBBINIAIOT HATJSIHOCTb,
WH(POPMATUBHOCTh, ONEPATUBHOCTh B MOjade WH(GOPMAIUHU, TO3BOJSIOT SKOHOMHUTH BpEMS
3aHATHH.

Kaxmoe mnpakruueckoe (CEMHUHApPCKOE) 3aHATHE HMMEET CBOW 0colOyio  dopmy
MIPOBEICHUS, CBOKO METOJOJOTHYECKYIO CIEeNU(PHUKy, U4TO MO3BOJISIET Pa3BUBATh y CTYJIEHTOB
pa3iuuHbIC KaK OOIMIEKYJIBTYpHBIE, TaK M MpodeccHOHATbHbIC KOMIETeHIHH. llocTaHOBKA
npoOsieMbl, pa30op aKTyalbHBIX KOHKPETHBIX U TUIOTETHMUYECKUX CHUTyaIli, Cco3JaHue
aTMocdepsl quanora MeX Iy IpernoiaBaTesieM U TPYIIoi Mo3BOJSIET padoTaTh HHAUBUAYAIBHO H



B MaJbIX TpYyMINax, KOJUIEKTUBHO OOCYXIaTh OMNpEICNCHHBI TeMaMU MaTepHajl, a Takke
MHHUIIMIPOBATh CaMOCTOSATENIbHYIO paboTy cTyneHTOB. [Ipr ocMbICIeHNN colep>KaHHs BOTIPOCOB
IPAaKTUYECKUX 3aHATUH IpecieayeTcs 1edb COOM0AaTh IPEEMCTBEHHOCTh B MPOPECCHOHATBHOM
U B TBOPUYECKOM Pa3BUTUU CTYICHTOB.

KonTposib camMocTOSITeNIbHON PabOTHl CTYAEHTOB HPU3BaH CHENaTh Npolecc 00ydeHus
OoJsiee LIENOCTHBIM U opraHuyHbIM. Ero 3amada He ocTaBUTH 0€3 BHUMaHMS Ja)Ke, Ha MEPBBI
B3I/, MAJIO3HAYUTEIIBHBIE BOIIPOCHI.

8. OueHoYHBIE CpeICTBA /ISl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH, PYOesKHOM
aTTecTAlli M NIPOMEKYTOYHOM aTTeCTAllMH 110 HTOTaM OCBOCHUS
AUCUHUILTUHBI

Pabouas mnporpamma mnpegycMaTpuBaeT IIPOBEACHUE JIEKLMOHHBIX M IPAKTHYECKHX
3aHATUH, a TaKkXke CIeQylollue BUIbl PAdOT: CaMOCTOSATENbHYIO pabOTy CTYIEHTOB IIO
MIOJAFOTOBKE YCTHBIX COOOILEHUM, HAlUCAHUIO JOKIAJ0B U 3CCE, IOATOTOBKY IpPE3eHTAUUN U
00CYX/I€HUH 110 TeMaM JUCLHUIUIMHEI - paboTy B aKTUBHOM U MHTEPAKTUBHOM (hopMmax.

Pabouast mporpamMma npesnoiaraeT TEKYIIUN | IMPOMEXYTOYHBIM KOHTPOJIh 3HAHUH.

Texywuii KOHMPOL — 3TO HENMPEPBIBHO OCYLIECTBIIAEMbIII MOHUTOPUHT YPOBHS yCBOEHUS
3HaHUH U (OPMHUPOBAHHS YMEHMH M HABBIKOB B TEUEHUE CEMecTpa WM Y4eOHOro roja.
Texyuuii KOHTPOJIb 3HAHHM, YMEHUI M HAaBBIKOB CTYJICHTOB OCYILECTBIISICTCS B XOJI€ Y4eOHBIX
(ayIMTOPHBIX) 3aHATUHM, NPOBOAMMBIX IO pacnucaHuto. DopMaMu TEKYLIEro KOHTPOJIS
BBICTYNAIOT OMNPOCHl HA CEMUHAPCKUX M NPAKTUUECKUX 3aHATUAX, a Takke KopoTkue (1o 15
MUH.) 33/1aHUS, BBIINOJHSEMBbIE CTYJEHTAaMU B Hadajie JEKUUU C ILeJIbI0 MPOBEPKH HaIWYHS
3HAHUH, HEOOXOIUMBIX Ul YCBOSHHSI HOBOTO MaTepHaja WIM B KOHIIE JIGKIIUU JIJIsl BEISICHEHUS
CTEIIEHU YCBOEHUS U3JI0KEHHOT0 MaTepHala.

Pybesicnbiti konmponb OCYHIECTBISIETCS 10 OKOHYAHUM M3Y4YCHMs MaTepuana MOAYJs B
3apaHee YCTaHOBJEHHOE BpeMms. PyOeXHBII KOHTPOIIb TPOBOTUTCS C IIENBIO OIpPENeICHUS
KayecTBa YCBOCHHUS MaTepuasia yueOHOro MOAYJIA B LieloM. B TedeHue cemecTpa MpOBOIUTCS
JIBa TAKUX KOHTPOJIbHBIX MEPOIPUATHS 110 rpauKy.

KoHTpoabHbIe 3a1aHusi (1eMOBepCHH) /UISI OLEHKH 3HAHMIl, YMEHHUIi, HABBIKOB H
(MIM) OMBITA AESITEIbHOCTH, XapaKTEPU3YIOIIUX 3Tanbl (OPMUPOBAHUS KOMIETEHIHIl B
npouecce 0CBOEHHsI 00pa30BaTeIbHON MPOrPaMMbl

1)TunoBble 3aJaHUs IS IPAKTHYECKHUX (CEMMHAPCKUX) 3aHATHI

1. JlaiiTe onpezesieHne MOHATUIO «HAHOMATEPHUAIIbD».

2. Kakue xapakTepuCTUKH HAHOMATEepHUAJIOB Bbl 3HAETE?

3. Kakme «knaccudukanuu HaHOMaTepuaaoB Bbl 3Haere? IlpuBemuTe OCHOBHBIC
KJaccu(uKaum.
Haiite kmaccupuKkalno HaHOMAaTePHAaIOB MO (opMe U pa3MEPHOCTH.

W

Jaiite kmaccupuKalno HaHOMATEPUAJIOB 110 UX NMPUPOJE.

6. B uem cnenuduka ¢ymnepeHoBbix crpykryp? Kakoe mnpumenenue ¢ysuiepeHam Bbl
3Haere?

7. B 4eM 0COOEHHOCTH YIJIEPOIHBIX HAHOTPYOOK?

8. IlpuBeauTte mpuMepsl MOJTUMEPHBIX HAHOMATEPHAIIOB.



10.

11

13.

14.

15.
16.

17.
18.

19.

HanopasmepHbie MOPOIIKKM OKCHIa KpeMHUs. Pa3HOBHIHOCTH, CIOCOOBI CHHTE3a U
Moau(HUKAITIH.

HanopasmepHbie OPOLIKKA OKCHJIA aJIFOMHUHHUSA. Pa3HOBUIHOCTH, CLIOCOOBI M3rOTOBJICHUS
HAaHOMATEPHAJIOBY» CHHTE3a U MOTU(DUKAIIHH.

. Honumepsl. OCHOBHBIE MOHATHS (ITOJTUMEDP, MOHOMED, TOMOIIOIUMED, COMOJIUMED).

12.

Y®- Buaumas CHEKTPOCKONHUS. AHAIUTUYECKUN CHUTHAN. OIJEKTPOHHBIE CIIEKTpPbI
HAHOYACTHII.

[TonyyeHne HaHOPAa3MEPHBIX YACTHUI] TEPMHUECKUM Pa3I0KEHUEM C ra3000pa3HbIMU H
KOHJICHCUPOBAHHBIMU IIPEKYPCOPAMH.

[TonynpoBOIHUKOBBIE HAHOCTPYKTYPHI (KBAHTOBBIE SIMbI, IPOBOJIOKU, TOUKH; CTPYKTYPbI
C TYHHEJIBHO-TIPO3PAYHBIMU Oapbepamu; (POTOHHBIE KPUCTAILIBI H T. II.)

CocTrostHMe MUPOBBIX UCCIIEOBAHHM B 00J1aCTH U3TOTOBJICHUS] HAHOMATEPUAJIOB
CoBpeMeHHbIE [TOCTIKEHUS B 00JacTh OOBEMHBIX HAaHOMATEpUAIOB, HAHOTPYOOK H
HAHOBOJIOKOH

MeTo b1 30HI0BOM HAHOTEXHOJIOTHH

TexHonornueckoe 00OpyAOBaHUE ISl HCCIEIOBAHUSA TMOBEPXHOCTH TBEPIBIX TEN U
CO3/1aHUSI HAHOCTPYKTYP

®u3uvecKre OCHOBBI JJa3€pHON CKAHUPYIOINUN MUKPOCKOIIMU U IPUMEPHI IPUMEHEHUS B
HAHOTEXHOJIOTUU

Ouemca KpuTepnifl OLICHKHU YCTHOI'O 1 MIMCBMEHHOT0 OTBE€TA HaA

MNPAKTHY€CKOM 3aHATUH

ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, IOJIHOCTBIO
packpeiTa B OTBETE TeMa, OTBET CTPYKTYPUPOBaH, JaHbl IpPaBHIbHbBIC
apryMEHTUPOBAHHBIC OTBETHl HAa YTOYHSIOLIME BOIPOCHL, JIEMOHCTPUPYETCS
BBICOKHI YPOBEHb YUaCTHS B IUCKYCCHH.

ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, IIOJIHOCTBIO
packpeiTa B OTBETE TeMa, JaHbl MPaBUIbHBIC, aPTyMEHTHPOBAHHBIE OTBETHI Ha
YTOUHSIOIIME BONPOCHl, HO HMMEIOTCS HETOYHOCTH, TPH 3STOM  OTBET
HECTPYKTYPHPOBaH U AEMOHCTPUPYETCSI CPEIHIH yPOBEHb YUaCTHS B IUCKYCCHH.

ConepxaHue OTBeTa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, HO IPU IIOJIHOM
PacKpbITUM TEMBI HMEIOTCS HETOYHOCTH, JaHbl IpaBWIbHBIE, HO HE
apryMEHTHpPOBaHHBIE OTBETHl Ha YTOYHSIOUIME BOIMPOCHI, JEMOHCTPHUPYETCS
HU3KUH YPOBEHb y4acTHsl B JUCKYCCHH, OTBET HECTPYKTYpUPOBaH, HH(OpManus
TPYAHA ISl BOCTIPUATHSL.

CopepkaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, HO MpPH MOJHOM
PAcKpBITUH TEMBl MMEIOTCSI HETOYHOCTH, IEMOHCTPHpYETCs ciaboe BiaJeHUE
KaTerOpHUaIbHBIM allllapaToOM, JaHbl IIPaBUIIbHBIE, HO HE apryMEHTHUPOBAaHHBIC
OTBETHl HA YTOYHSIOLIUE BOIPOCHI, y4aCTUE B JUCKYCCHUU OTCYTCTBYET, OTBET
HECTPYKTYPHPOBaH, WHGOpMAIHS TPYIHA I BOCTIPUSATHSL.

2)Tematuka pedepaToB AIs CcaMOCTOATENbHON padoTbl (M1 ¢GopMHUPOBaHHS

kommnetennuii [1K-3; ITK-4; I1K-5)

Tema 1. Hanouactuiisl.

Tema 2. [Topuctbie MaTepuaIbl.

Tewma 3. dynnepeHs! 1 HAHOTPYOKH.

Tewma 4. Heopranunueckue BOJOKHaA.




Tema 5. [IneHKHM ¥ MOKPBITHS.

Tema 6. Hanokepamuxa.

Tema 7. Cxanupytomiast 30H10Basi Mukpockomnus (C3M).

Tema 8. IIpocBeunBaromas 3nekTpoHHas MUKpockonus (II9M).

Tema 9. PactpoBas anexkTpoHHas MUkpockonus (POM).

Tema 10. AHamuTHYeCKas IIEKTPOHHASI MUKpocKomnus (ADM).

Tema 11. KondoxkanpHas nazepHas ckanupytomias mukpockamnus (KJICM).

Tema 12. Hanomerposorusa. Tema 13. Opranuzanus wucciaenoBaHui
0€30I1aCHOCTH HaHOMAaTepHaJIoB.

OueHOYHBIH JUCT 3aIUUTHI pedepaToB (10KJIAT0B)

Ouenka Kputepuii onieHKH KpaTKoOro cooomeHust

5 ConepxaHue KpaTKOro COOOIIEHHSI COOTBETCTBYET OCBEIIAEMOMY BOIpOCY, TeMa
MOJTHOCTBIO ~ PACKpbITa,  COOOLIEHHWE  CTPYKTYpUPOBAHO, JaHbl  I[PaBUJIbHBIE
apryMEHTUPOBAHHBIE OTBETHl Ha YTOYHSIOIIME BOIPOCHI, AEMOHCTPUPYETCS BBICOKUH
YPOBEHb Y4aCTHsI B AUCKYCCHUHU.

4 ConmepkaHue KpaTKOrO COOOIICHHS COOTBETCTBYET OCBEIIaEMOMY BOIIPOCY, TeMa
IIOJIHOCTBI0  PacKphITa, JaHbl NpPaBHIbHBIE, AapryMEHTHpPOBAHHBIE OTBETHl Ha
YTOYHSIFOIIE BOMPOCH], HO WMEIOTCS HETOYHOCTH, TPH OTOM COOOINEHWE  He
CTPYKTYPHUPOBAHO U IEMOHCTPHUPYETCS CPEAHUN YPOBEHD yUACTHSI B JUCKYCCHH.

3 ConepxaHue KpaTKoro COOOIIEHUs] COOTBETCTBYET OCBEILAEMOMY BOIPOCY, HO MpHU
[OJTHOM PACKPBITUM TEMbl HMEIOTCS HETOYHOCTH, JaHbl IpaBWIbHBIE, HO HE
apryMEHTHUPOBaHHBIE OTBETHl HA YTOYHSIONINE BOIPOCHL, IEMOHCTPUPYETCS HU3KHIA
YpOBEHb y4acTHs B AWCKYCCHH, COOOIIEHHE HE CTPYKTYpHUPOBaHO, HH(pOpMAaLUs TpyIHA
TUTS BOCTIPUSITHSL.

2 ConepxaHue KpaTKoro cOOOIIEHHs] COOTBETCTBYET OCBEILAEMOMY BONIPOCY, HO MpHU
IIOJTHOM PACKPBITHH TEMBI UMEIOTCS HETOYHOCTH, JAEMOHCTPHPYETCs Ci1aboe BlaJeHue
KaTeropuajbHbIM alnapaToM, JaHbl IPABWIbHBIE, HO HE ApIYMEHTUPOBAHHBIE OTBETHI HA
YTOYHSFOIIME BOIIPOCHL, y4YacTHe B JHUCKYCCHH OTCYTCTBYET, COOOIIEHHEe He
CTPYKTYPHPOBaHO, HH(POPMALIUS TPy IHA AJIS BOCIPHATHS.

3) Bonpochl k pyGesxkHbIM KOHTPOJbHBIM padotam (I1K-3; ITK-4; IIK-5):
Bonpocsl k 1-2 py0eskHOM KOHTPOJILHOM padoTe

1.Yraepoanbsie HAHOTPYOKH: METO/IbI TIOJYYECHHS M IPUMEHEHHUE B MEIUIIMHE.

N kN

9.

[Tpumenenue ¢yepeHoB A aJpecHON JOCTaBKH JIEKapCTB.
Pa3paboTka 6M0COBMECTUMBIX HAHOMATEPUAJIOB U MOKPBITHA, COJIEpKAIX HAHOYACTHIIBI.

OTXOI[LI HAHOTEXHOJIOTHUiA; 06pa3013aH1/1e N TCXHOJIOTHMH YTHIIN3allUH.
MCTOI[LI HU3MCPCHHUA TUCIICPCHOCTH HAHOMATCPHUAJIOB.

[IpumeneHne HaHOMATEPHAJIOB ISl AUATHOCTUKH 3a00JI€BaHUH.

Hcroynnky BbIIEIEHUS HAHOYACTUL: IMPUMEHEHME HAHOYACTHUIl B CTPOMUTEIILCTBE.
8.McTouHukKM  BbIAENICHUS  HAHOYACTUIL:  IPUMEHEHHWE  KBAHTOBBIX  TOYEK  JUId
HAaHOJAWATHOCTUKH.

HcTtounuky BeIIEICHUS HAHOYACTHII: NPUMCHCHUC KBAHTOBBIX TOYCK IJIA TCPAIINH.

10. McrouHuKH BbIAENIEHUSI HAHOYACTHIL: MTOJIyYeHHE YIbTPATBEPABbIXPYIIEPUTOB.




11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.

Wcrounuky BblEEHUS] HAHOYACTHULL: U3TOTOBJICHHE YIIIEPOJAHBIX HAHOMEMOpaH.
VcTOYHUKN BBIIEIEHNSI HAHOYACTULL: aipecHasi I0CTaBKa JIEKapCTBa.

HcTouHMKM BbIIENEHUS] HAHOYACTHIL: Pa3paboTKa OMO-HAHOKOMIIO3UTOB.
McTOYHUKY BBIIEICHNS HAHOYACTHULL: U3BICYCHUE IPUMECEN U3 BOJBI.

BnusiHue cTpyKTYpbI yIiIepoIHBIX HAHOTPYOOK Ha UX TOKCUYHOCTb.

BimstHue coctaBa Ha 9KOTOKCMYHOCTHHAHOYACTHI] METAJJIOB M OKCHI0B METAJIJIOB.
Bnusinue ¢popMbl HaHOUACTHUI] HA UX TOKCUYHOCTBH 1nVitro.

Bnusinue pa3mepa HaHOYACTHUI] HA IKOTOKCHYHOCTH (0aKTepuu, THAPOOUOHTHI, PACTECHHS).
Bnusiaue crabmimzaropa Ha 5KOTOKCHYHOCTHHAHOYACTHIL.

BriusiHue KOHLIEHTpaIMM HAHOYACTHUI] HA TOKCHYHOCTh 10 OTHOLIEHUIO K THIPOOHOHTAM.
BnusiHue npumeceii Ha 5KOTOKCUYHOCTb YIJIEPOJIHBIX HAHOTPYOOK.

Bnusinue cnoco0a BBeleHUS! HAHOYACTUL B OPTraHU3M Ha UX TOKCUYHOCTb.

Uro npencTaBIsitoT OO0 HAHOTEXHOJIOTUU?

Yro BKIItOYaeT B ce0s MOHATHE HaHOMAacIuTa0?

JlaiiTe XapaKTepUCTUKY HAHOYACTULAM — CJIOUCTBIM JABOWHBIM THAPOKCUAAM.
JlaliTe XapaKTEpUCTUKY HAHOYACTUIAM — KBAHTOBBIM TOYKaM.

JlaiiTe XapakTepHCTUKY HaHOYAcTUIIAM — (POTOHHBIM KpHCTallJIaM

JlaliTe XapaKTEpUCTHUKY a3pOressiM U ME30IIOPUCTBIM MaTepuaiaMm.

Yro nmpeacTaBisitoT coboi GyiepeHsi?

Yro mpeacTaBisioT co00i HAHOTPYOKHU?

JlaiiTe XapaKTepUCTUKY HEOTPAaHUYECKUM BOJIOKHAM — BUCKEPaM.

JlaiiTe XapaKTepUCTUKY HEOTPaHUYECKUM BOJIOKHAM — THOKUM 3JIEKTPOIaM.
JlaiiTe xapaKTepuCTUKY HEOTPaHUYECKUM BOJIOKHAM — 0a3aJIbTOBBIM BOJIOKHAM.
JlaiiTe XapaKTepUCTUKY IJICHKaM — aCUMMETpUUYECKONH MeMOpaHe.

JlaiiTe XapaKTepUCTHUKY IIJIEHKAM — JIEKTPOJIIOMUHECLIEHTHBIM IIJICHKAM.

JlaiiTe xapakTepuCTHKY aaMa30Mo0J00HOMY YIJIEPOIHOMY HOKPBITHIO.

Urto npeacTaBisroT co00i MaHTaHUTHI?

Uro npeacTaBisioT coooi hepputhi?
UYrto nmpeacTaBisitoT cOO0H THAPOKCUIIATIATUTHI?

Onumunre MPUHIUIT pa6OTBI CKaHHUPYIOHICTO 30HAOBOIO MHKPOCKOIIA. HpI/IBCIII/ITe npumMep

IMPUMCHCHUA C3M B HCCICOIOBAHUH HaHOOOBEKTOB U HaHOMAaTCpHUaJIoB.



41. OnuuuTe NpPUHIUN pabOThl MPOCBEUMBAIOLIETO 3JEKTPOHHOrO MHMKpockomna. [Ipuseaure
npumep npumeHenus [I1OM B uccreioBaHuM HAHOOOBEKTOB U HAHOMATEPHAJIOB

42. OnumuTe NpUHLIUI pabOThl PacTPOBOrO NMEKTPOHHOIO MHKpockomna. [IpuBenute mpumep
npumeHeHus POM B uccienoBanny HAHOOOBEKTOB M HAHOMATEPHUATIOB

43. OnuumuTte NpUHOMI pPadOThl AHAIUTHYECKOIO 3JIEKTPOHHOTO MHKpockona. [Ipuseaure
npumep npuMmeHeHus ADM B uccieoBaHUMM HAHOOOBEKTOB M HAHOMATEPHAJIOB.
44.Onummre TpUHIKI paboThl KOH(POKAIBFHOTO JIA3ePHOr0 CKaHUPYIOLIET0 MUKPOCKOTIA.

KJICM B uccnenoBaHny HAHOOOBEKTOB M HAHOMATEPUATIOB

45. TlosicHuTe OCHOBHBIE BOMPOCHI HAHOMETPOJIOTHH: HECTAOWJIBHOCTh, TOYHOCTH W
HEOIpeIeIEHHOCTh HAaHOU3MEPEHU I

46. Kak BbINONHAETCS MOBEPKA U KAIMOPOBKA 000pyA0BaHUS B c(hepe HAHOMETPOJIOTHH.

47. Pacckaxure anropuT™M ONPENEIECHUs YPOBHS MOTEHIMAIBHON ONaCHOCTH HAHOMAaTEpUAJIOB
JUISL 3710pOBbS YEJIOBEKA.

48. JlaiiTe XapakTEpUCTHKY METOJaM H3Y4YEHHUS OCHOBHBIX (U3MYECKHX, XMUMUYECKHX U
MOJIEKYJISIPHO OMOJIOTMYECKHX CBOWCTB HAHOMATEPUAJIOB.

49. Kak mnpoBoauTcs OLEHKa O€30MacHOCTH HAaHOMAaTepHUajJoB B JKCHEPUMEHTE Ha

na6opaTopHHx JKHNBOTHBIX.

5) llpumepsbl TeCTOBBIX 3aaHNH N0 AUcHUILVIUHE He npeaycMmoTpeno I1K-3; ITK-4; [1K-5):

MeToauka GopMHPOBAHUS Pe3yJIbTHPYIOIIEH OMeHKH'

B xoe Texymiero KOHTpoJIst CTy1eHThl MOTYT HaOpath 0-100 6amios:

1 —s1 pyOekHAsI aTTeCTAIMA - MAKCHMAJBLHO 50 0a/1J10B; M3 HUX:

Ot 0 no 25 OamnoB (pyOekHas aTrecraiusi) — TECTUPOBAHUE B LIEHTPE TECTUPOBAHMS
COI'Y unu KOHTpoJIbHAs paboTa;

Or 0 no 25 OGamnoB(TeKyllas OLIGHKA) — aKTHBHAas paboTa 3a JaHHBIA IEepUoja Ha
CEMUHAPCKUX (TIPAKTUICCKUX ) 3aHATUIX
2-51 pyOe:xkHAs ATTECTAIMS — MAKCUMAJILHO 50 0a/1J10B; U3 HUX:
Ot 0 1o 25 GamnoB (pyOexkHas arTecTalys) — TECTUPOBAHHE B LIEHTPE TECTHUPOBAHUS
cory;
Ot 0 510 25 6ansIoB (TeKyIas OlleHKa)— aKTUBHAs paboTa 3a JaHHBIM epruo
Ha CEeMMHAPCKUX (MMPaKTU4eCKHX) 3aHATUSAX [IpomMexyTounblii KoHTposb: s
IK3aMeHa:
3a yCTHBIN OTBET Ha 3K3aMeHe cTyAeHT nonydaeT 0-50 6amios.

CrTyneHThl, MONyYMBIINE B XOAE TEKyIIEro M pyOexxHoro koutpossi 56-100 6amios,
aBTOMATHYECKH MOJTyYatoT « IK3aMEH».



PesynbTupyromias omeHka ckiaasiBaeTcs mo coorercrrytomeid bBPC popmyie.

—
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HIkaja UTOroBOM aKaJieMU4eCKOIl yCIIeBaeMOCTH CTYACHTOB
0 JUCHUIIJIUHE

Cucrema ounenoxk COT'Y

@DopMa KOHTPOJIA Cymma 0asjioB HaszBanue
i 56-100 3a4TEHO
qér
0-55 HE 3a4TECHO

3adeT MPOBOAUTCS B YCTHOM (opme.
Kpurepun onenku

- OLIEHKA «3aYTEHO» BBICTABIIIETCS OOYyYarolEMycCs, €CM OH TIIyOOKO U
MPOYHO YCBOWJ MPOrPaMMHBIM MaTepuan, IOKa3al TOTOBHOCTh K CaMOPa3BUTHIO,
camMopeald3aliy, HCIOJb30BAHUIO TBOPYECKOTO IOTEHIHUANA, CIIOCOOHOCTH K
CaMOCOBEPILIEHCTBOBAaHUIO Ha OCHOBE TpajAuLIMOHHON HPABCTBEHHOCTH,
MCYEPIBIBAIOIIE, TOCIE0BATEIbHO, JIOTUYECKH CTPOMHO €ro H3JlaraeT, yMeeT TECHO
YBSI3bIBaTh TEOPHIO C TPAKTUKOW, CBOOOJHO CHpaBIseTCs C 3aJadyaMu IOHCKa
HE00X0uMol HH(OpPMaLlMU B CIIPABOYHBIX U HHTEPHET-PECYPCax, UCIOJIb3YET B OTBETE
MaTepuai ciIoBapei, NPaBWIbHO U TBOPYECKH CTPOUT IUAIOIMUYECKYIO pedb, BIIaJEeT
HaBBIKAMU TOBOPEHMsI, MUChbMA, YTEHUS U IepeBoja C o0beMe, HEOOXOJUMOM s
OCyIIeCTBICHUS IPOHECCUOHATILHON eI TeIbHOCTH;

- OILIGHKa «HE 3a4TE€HO» BBICTaBIseTCS 00ydaroleMycs, KOTOPbI HE 3HAET
3HAYUTEJIBHON YacTU MPOrpaMMHOI0 MaTepuala, He MoKa3all I0CTaTOYHON FOTOBHOCTHU
K CaMOpa3BUTHIO, CAaMOpEAIU3allid, HCIOJIb30BAaHUIO TBOPYECKOTO IIOTEHLUAIA,
CIIOCOOHOCTH K CaMOCOBEPILIEHCTBOBAHUIO Ha OCHOBE TPAJAMIIMOHHONW HPABCTBEHHOCTH,
JIOTIYCKaeT CYILIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBLIIMMH 3aTPYyAHEHUSIMHU
BBITIOJIHAET MPAaKTUYECKUE 3a/JaHusl 0 IPOBEPKE HABBHIKOB TI'OBOPEHMSI, UTEHUS U
nepeBojia TEKCTa B 00beMe, HEOOXOIUMOM Uil OCYIIECTBICHHUS MPOPECCHOHATBHON
JESITEIIbHOCTH.

Bonpocs! past noarorosku K 3auery (IIK-3; I[IK-4; I1K-5):

. UTo mpeacTaBusioT co00 HAHOTEXHOIOTHUHN?
. Urto BKIIFOUaeT B ce0s MOHATHE HAHOMACIITA?
. JlaiiTe XapakTepuCTUKY HAHOYACTHUIIAM — CIIOMCTHIM JIBOWHBIM THIPOKCHIAM.
. JlaiiTe XapakTepHCTUKY HAHOYACTHIIAM — KBAHTOBBIM TOYKaM.
. JlaiiTe XapakTepuCTUKYy HaHOYacTUllaM — (DOTOHHBIM KpucTaiiaam 6. JlaiiTe XapakTepuCTUKY
a’poTesIsiM M ME30ITOPUCTHIM MaTepHaliaM.
Uro npeacTaBisior codboi (yruiepeHsr?
Urto npeacTaBisioT co6oi HAaHOTPYOKH?

. JlaliTe XapakTepuCTUKy HEOIPaHUYECKUM BOJIOKHAM — BUCKEpaM.
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12
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15.
16.

17.
18.

19.

20.

21.
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. JlaiiTe XapakTepuCTUKY HEOTPAaHUYECKUM BOJIOKHAM — THOKUM 3JIEKTPOJIaM.
. JlaiiTe XapakTepuCTUKY HEOTPAaHUYECKUM BOJIOKHAM — 0a3aIbTOBBIM BOJIOKHAM.

. JlaiiTe XapakTepUCTHKY TUICHKAM — aCUMMETPHUICCKO MEMOpaHe.
. [laliTe XapaKTEpUCTUKY IIEHKAM — 3JIEKTPOJIOMUHECLIEHTHBIM IIJIEHKAM.

. JlaliTe XapaKTEpUCTHKY aJIMa30TI000HOMY YIJIEPOAHOMY TOKPBITHIO.
Uto npeacTaBisOT cO00H MaHTaHUTHI?
Uro npeacTaBistoT coboit peppuTsi?

Urto nmpeacTaBistoT co00M THAPOKCUITATIATUTHI?

Onumure TpUHLIKI pabOThl CKAaHUPYIOILIETO 30HA0BOr0 MHKpockona. [IpuBenure mpumep
npumeHerns C3M B uccieoBaHIM HAHOOOHEKTOB M HAHOMATEPUAIIOB.

Onummmre NpUHOMI pabOThl MPOCBEUMBAIOLIETO 3JEKTPOHHOTO MHKpockomna. [IpuBenute
npumep npuMeHenus [1OM B uccie0BaHuM HAHOOOBEKTOB U HAHOMATEPHUAJIOB

Onumure npUHIUI PabOThl PacTPOBOTO 3JIEKTPOHHOTO MUKpockomna. [IpuBenurte mpumep
npuMmeHeHns POM B uccrieioBaHUM HAHOOOBEKTOB M HAHOMATEPUAJIOB

Onuummmre OpUHIUN paboThl AHAJUTUYECKOTO AIIEKTPOHHOIO MHKpockomna. IIpueante
npuMep npuMeHeHus ADM B UcciieJOBaHUM HAaHOOOBEKTOB U HAHOMATEPHAJIOB.

. OnuimuTe TpuHIUT padoThl KOHPOKATHHOTO JIA3EPHOTO CKAaHUPYIOIIETO MUKPOCKOTIA.

KJICM B HCCIICA0OBAaHUHU HAaHOOOBEKTOB U HaHOMAaTCpHaJIoB

23

24.
25.

26.

27.

. [TossicauTte OCHOBHBIC  BOIIPOCBI  HAHOMCTPOJIOTHHU: HCCTaGI/IHLHOCTB, TOYHOCTb H
HCOIIPCACICHHOCTD HaHOH3MepeHHﬁ

Kax BeImosiHsieTCst moBepka 1 KaauOpoBka 00opyaoBaHus B chepe HaHOMETPOJIOTHH.

Pacckakute anroputM omnpeneneHuss ypoBHS NOTEHLUAIbHON ONACHOCTH HAaHOMAaTEpHUaJIOB
VIS 310pOBbS YEJIOBEKA.

JlaiiTe XapaKTepUCTHKYy METOAaM H3yYeHUsI OCHOBHBIX (PU3MUECKHX, XUMHUYECKUX H
MOJIEKYJISIPHO OMOJIOTMYECKUX CBOWCTB HAHOMATEPHAJIOB.

Kak npoBonuTcs olieHKa 0€30MacHOCTH HAHOMAaTepHUaJioB B SKCIIEPUMEHTE Ha TaOOpaTOPHBIX

KHUBOTHBIX

Iloka3zaTrenu wu KpUTEPpUU OLCHUBAHUSA KOMIIeTeHIIMii Ha PA3JIUYHBIX JTamax HXx
(l)Ole/IpOBaHl/Iﬂ, OINMCAHHUEC IIKAJI OLICHUBAHUA

n

Jra | ®opma Kpurtepuu oueHnBanus (MPOUeHT 0T MAKCMMAJIBHOT0 KOJI-Ba 0aJ1J10B)

KOHTPOIS | 86-100 % | 71-85% | 60-70% | Menee 60%

1.

Texywuti koumpons (max. 20 6annos 3a 1 mooynv)

| 4 6anna | 3 bamna | 2 Oanna | 1 6amnoB




TTocemenne CryneHT mocetun | CtyneHt mocetwst | CTyneHt nocetin | CtyneHt TTOCETHIT
3aHATUI oomee 85% 3anatuit | 71-85% 3anaruii 56—70% 3ansaTHIA MeHee 55% 3aHaTuit
(max4 6.)
11-13 6amnos 8-10 6amioB 6—7 OamioB 0-5 6amioB
Tekymas Crynent  aktuBHO | Ctynment — aktuBHO | CTyAeHT CryneHt
pabota B | paboraer Ha | paboTaeT Ha | HEJOCTATOYHO HEJI0CTaTOYHO
TEUCHHE 3aHATHAX, OTJIMYHO | 3aHATHAX, XOPOIIO | aKTHBHO  paboTaeT | akTUBHO paboTaeT Ha
MOy ISt BBIITOJIHSIET BCE | BBHIINOJIHSET 3alaHUs | Ha 3aHATHSX, | 3QHATHIX,
(max 13 6.) 3aaHUs Ipero1aBaTes. YAOBJIECTBOPUTEIBHO | HEYIOBICTBOPUTEIHH
Mpero1aBaTels. BBITIOJTHSCT 3aJaHus | O BBIMOJHACT 3aJaHHUS
npenojaBaTe’s. npenojaBaTe’is.
3 bamna 2 Oanna 1 Gamn 0 6ammoB
Hoxnan, Tema nosnHocThto | Tema B ocHoBHOM | Tema yacTM4HO | Tema He packphiTa.
TIPE3CHTAINS | PacKpHITA. packpeita. Xopoliee | pacKphITa. HeynosnerBopurensx
(max 30.) / OcHOBaTeILHOE BJaJICHUE Y I0BJIETBOPUTETBHO | O€ BJIaJICHUE
OTIOPHBIH BIIAJICHHE MaTEepPUATIOM. e BJIAZICHUE | MaTEepHAIIOM.
KOHCIIEKT MaTepuasoMm. Cpeanuii  ypoBEHb | MaTepHUaIOM. HenocraTounsrit
(max3 06.) Bricokuii  ypoBeHB | caMOCTOSITeNbHOCTH, | Huskwmii YPOBEHb | YPOBEHb
CaMOCTOSITEIILHOCTH, | JIOTHYHOCTH, CaMOCTOSITEILHOCTH, | CaMOCTOSTEIIbHOCTH,
JIOTHYHOCTH, apryMEHTHPOBAaHHOC | JIOTHYHOCTH, JIOTHYHOCTH,
apryMEHTHPOBAHHOC | TH. XOPOIIMKA CTHWIb | apTyYMEHTUPOBAHHOC | apryMEHTHPOBAHHOCT
TH. AKageMHYCCKHI | M3IIOKSHHS. TH. H.
CTHJTh H3JIOKCHHUS. Y I0BICTBOPUTENBH HeynosnerBopurensx
BII CTHJIb | BIH CTHIIb U3JIOXKCHHS.
W3JI0KEHUS.
2. Pybeoicnouii konmpons (156. 3a 1 mooynv)
14—-15 Gamnos 11-13 Gamn 08-10 6amnos 0-—7 GamioB
Kontponsna | IlpaBusibHO [IpaBunbHO 3agaHus BBINOJHEHBI | 3aJaHus BBHIITOIHEHEI
s pabora BBITIOJTHEHBI BCe | BBINOJHEHA OOJbInas | Oojiee yeM | MeHee yeM
3a/1aHMS. 4acTh 3a/1aHU{. | HATNOJIOBHHY. HaIoJIOBUHY.
IIponemonctpuposa | IIpucyrcrByror IIpucyrcTByroT IIponemoHcTpUpoOBaH
H BBICOKMH YPOBEHb | HE3HAYUTEIbHBIC Cepbe3HbIe OMIMOKU. | HEYIOBICTBOPUTEIHH
BJIaJICHUS OIIMOKH. IIpomemoHcTprpOBa | BIif YPOBEHB BIIAJACHUS
MaTepHAJIOM. [IpogemoncTpupoBa | H MaTepHAJIOM.
CrynmeHT cmocoO€H | H XOpOIIUil YPOBEHB | YAOBICTBOPUTEIHHBI | [IposBieHBI
Ha MPAKTHKE | BIIaICHUS i ypOBEHb BIAICHUS | HEIMOCTATOYHEIC
MPUMCHSATh 3HAHUS U | MAaTEPHAJIOM. MaTepHUaIOM. CITOCOOHOCTH
ymeHuss B xoxe | IlposiBienst cpennue | [IposiBICHBI HHU3KHE | MPUMCHSTH 3HAHUS U
BBITTOJTHEHUS CIIOCOOHOCTH CIIOCOOHOCTH YMEHHUS K
KOHKPETHBIX MPUMEHSTh 3HAHHUS U | IPUMCHSTH 3HAHUSA U | BBITOJHCHHUIO
3aJaHui. YMEHUS K | yMEHHUsA K | KOHKPETHBIX 3aJJaHHM.
BBIITOJTHCHHUIO BBITTOJTHCHUIO
KOHKPETHBIX KOHKPETHBIX
3aJTaHAM. 3aJJaHuH.
3. Umoeogulil KOHMPOb RO OUCYUNTIUHE
26-30 6amnoB 20-25 6amna 15-19 6amnos 0-14 6amnmoB
Dx3amen/ Jan nonsbil, | Jan nonueiii oreer | JJan HemocratouHo | He momydeHsl OTBETHI
3a4eT pa3BepHYTHIA OTBET | HA  ITOCTABJICHHBINA | TIOJHBIHA OTBET. | IO 0a30BBIM
HA  TIOCTaBJCHHBIA | Bompoc, Tmoka3aHo | CTyaeHT HE | BOmpocam
BOIIPOC. OTBET | yMEHHE  BBIACTHUTH | CIIOCOOCH JUCITUTUTMHBI WK JaH
dbopMmynHpyeTcss B | CYIICCTBCHHBIC U | CaMOCTOSITEIIBHO HEMOJHBIM OTBET |
TEPMUHAX HAYKH, | HECYIECTBCHHBIC BBIIETTUTH JOMYIEHBI ~ TPyObIe
H3JI0KEH TIPU3HAKH, CyIIIECTBEHHBIC 1 | OIIHNOKH. Peun
JUTEPATyPHBIM TIPUYUHHO- HECYIIIECTBCHHBIC HerpaMOTHasl.
SI3BIKOM,  JIOTHYCH, | CJIEICTBCHHBIC TIPU3HAKH U | YTOYHSIOIIHNE
JIOKa3aTelcH, CBSI3U. Ho | mpuumaHO- BOTIPOCHI
JIEMOHCTPHUPYET JIOITYIIICHEI CICACTBEHHEIC IpernoaBaTess HE
aBTOPCKYIO HE3HAYUTEIIHHBIC CBSI3H. PeueBoe | mpuBoasT K
MO3UIIMIO CTYACHTA. | OUIMOKH, odopmiicHHE KOPPEKIHNH OoTBETa
HCIIPaBJICHHBIE TpeOyeT TMOMPAaBOK, | CTYACHTA HE TOJIBKO
CTYJIEHTOM C | KOPPEKIIHH. Ha MMOCTaBJICHHBII
TIOMOIIBIO BONIPOC, HO ® Ha
«HABOZSIIHX) pyTHe BOTIPOCHI




BOIIPOCOB JUCITUTIIIHNHBI.
npenoaaBaTe.

YueOHo-MeTOoANYecKOe U HHPOPMALIMOHHOE 0O0ecriedyeHue TN CIUTIINHbI

AUCHUIINHBI @) OCHOGHAA TUMePamypa

1. Bopucenko, B. Hanoanekrponuka. Yueonuk [Tekcr] / B. bopucenko, A. BopoObeBa, A.
Janwuntok, E. YTkuHa. - M.: BUHOM. JIa6. 3nanwii, 2012. — 368 c.

2. bopucenko, B. HaHosnekTpoHuka: Teopus M MpakTUKa : ydel. AN CTYJACHTOB BY30B
[Texkct] / B.

E. Bopucenxo u ap. - M. : BUHOM, J1a6. 3nanuii, 2013. — 366 c. 3. Ky3nenos H.T.
OcnoBbl HaHOTexHONIOTHH : YueOHUK [ Tekcr] / Ky3nernos H. T. u ap. - M. : BMUHOM, JIa0.
3nanui, 2014. — 397 c.

4. Mycun, FO. P. ®usnka: konebaHus, ONTHKA, KBaHTOBas (pu3uKa : yueOHOE TTOCOOHe IS
CIIO/

1O. P. MycuH. — 2-e u3a., ucnp. u gom. — M. :FOpaiiT, 2017. — 329 c.
5. [Monssaunkos, FO.H. Hanotexnonoruu B Mammaoctpoeruu [Teker] / FO.H. IonsiaHunkoB
uap. —

M.: THT, 2014. - 92 c.

6. Crapoctun B.B. Marepuanbl © MeTOAbl HAHOTEXHONOTUHU. YueOHoe mocobue [Tekcr] /
B.B. Crapoctun. — M.: BUHOM, 2016. — 431 c.

0) OonoiHumenbHaA TumMepamypa
1. Anpnpees, B.B.®Ousnyeckne OCHOBBHIHAHOMH)KEHEpPUHU: ydeO. mocoOue s CTYISHTOB
By30B [Tekcr]/ B.B. Auapees, A. A. Cronsipos ; mox pea. B. A. IllaxnoBa. — M. : MI'TVY um.
H. D. baymana, 2011.
2. bounapes, b.B. Kypc o6mieit ¢usuku B 3 kH. KHura 2: s3meKTpoMarHeTH3M, OITHKA,
KBaHTOBas (pusuka : yuebnuk amns 6akanaBpos [Tekcr]| / b. B. bonmapes, H. I1. Kanamnukos, I'.
I'. Cniupun.

—2-e m3a. — M. :IOpaiit, 2017. — 441 c.

3. ['ua3oypr U.®. Brenenue B ¢usuky tBEpAoro tena. OCHOBBI KBAHTOBOW MEXaHHMKU M
CTAaTHCTUYCCKOW (PU3WKH C OTACIbHBIMH 3amadamMu (us3uku TBEpmoro tema [Texcr] / WN.O.
I'unz6ypr. — CII6.: Jlans, 2007. — 504 c.

4. CrenanoB, H.®. KBanroBass MexaHuka ¥ KBaHTOBast Xumus B 2 4. Yacth 1 : yueOHUK U
MPaKTUKYM I akagemudeckoro OakanaBpuata [Texcr] / H. @. CremanoB. (MI'Y um. M.B.
JlomoHOCOBA). — 2-€ u3., ucnp. u gom. — M.: FOpaiit, 2017. — 233 c.

5. CremanoB, H.®. KBanToBass MexaHuka U KBaHTOBas XuMus B 2 4. YacTh 2 : y4yeOHHK U
MPaKTUKYM [T akajgemudeckoro 6akanaBpuata [Tekcr]| / H.®. Crenanos. (MI'Y um. M.B.
JlomoHocOBa). — 2-e u3a., ucnp. u xom. — M.: KOpaiit, 2016. — 283 c.

6. CyznaneB, M. Hanortexnosorus. ®OuU3NKO-XMMHMSIHAHOKIACTEPOB, HAHOCTPYKTYp H
nanomarepuanoB [Tekcr] / Cy3ganes W.I1. — (2-e u3a.). — M.: JIubpoxom, 2017. — 592 c.

IMpodeccnonanbubie 6a3bl NaHHBIX U UHTEpHeET-pecypcehl:



- bubnnoreka I'ymep: SI3bIKO3HaHME. URL:
http://www.gumer.info/bibliotek Buks/Linguist /Index Ling.php;

- WHurepakTuBHBIE CilIOBapu pycckoro sspika Ha cante WP um. B.Bunorpagmosa. URL:
http://www.slovari.ru/lang/ru/;

- HarmmonaneHsIit kopmyc pycckoro sizbika. URL: http://ruscorpora.ru;

- Poccuiickas rocynapcrBenHas ouonmoreka. URL: http:/www.rsl.ru/;

- Poccuiickas HanmonanpHas 6ubmmoreka. URL: http://www.nlr.ru/;

- Pycckuit punonoruueckuii mopran “Philology.Ru”. URL: http://www.philology.ru;

- Yausepcurerckas nHpopmarmonHas cuctema POCCHUS. URL: http://www.cir.ru/;

- @unonoruueckue Hayku (coobmiectBo). URL: http://blogs.mail.ru/community/philology;

- SI3pikoBas sHnmkIonenus «Lingvisto». URL: www.lingvisto.orghttp://www.gumer.info;

- CnoBapupycckorosizbika: http://www.slovari.ru.

MaTepnaﬂbﬂo-TeX}mquKoe OCHAINCHUEC NUCIUIIJINHDBI:

Ayan. 32 VYdyeOHble ayIuTOPUM JIi TPOBEAECHUS 3aHATHIN JIEKIIMOHHOTO THIA:
TIPETOIaBaTEIILCKUI CTOJI; CTYII; CTOJIBI OOYJAIOLINXCS; CTYIIbsS; Kadeapa; KiraccHast J0CKa,
@nun-yapt ,Komnerorep, IHTepakTuBHas nocka CeTeBoe MOAKIOYEHHE

Windows 7 Professional OfficeStandart 2013
AntusupycnoeobecneuenneKasperskyTotalSecurity

Ayn. 32 YdyeOHble ayIUTOpPUH [Jisi NPOBedeHHS TPAKTUYECKUX 3aHIATHH KYypCOBOIo
NPOeKTHPOBAHUS (BBIMOJHEHUSI KYPCOBBIX PpadoT), rPynmoBbIX M HHIUBHAYAJIbHBIX
KOHCYJIbTAlMii, TeKYyLIero KOHTPOJISI M NPOMEKYTOYHOH aTTecTalluM, a TaKikKe
CaAMOCTOSITEJIbHOM PadoThl 00y4aKIIMXCS: MPENOJABATEIbCKUNA CTOJN; CTYJ;, CTOJIbI
oOydJaronuxcsi; CTyJbs; kadeapa; KiaccHas Jocka

Ayn. 27 JlaGopaTropumM:  KOMIBIOTepPHbIe  KJAacCChl:  IIPENOAABaTEIbCKUA  CTOJ,
MPenoAaBaTeNIbCKU CTYJ, CTOJBI OOyYalolUXCs, CTYJbs, KJIacCHas J0CKa, MYJIbTUMEIUIHBIN
KOMIUIEKC (IIPOEKTOp, 3KpaH), kosoHKH, [1K npenonasarens, [IK obyuatomuxcs, nporpamMmmHoe
obecnieuenue: Adobeflashplayer 31; Adobereader 10; Java 6.0; K-LiteCodecPack; Winrar;
MicrosoftOffice 10; MicrosoftVisio 10; KasperskyEndpointSecurity

Bu6auoreka, B TOM YnCiIe YATAIBHBIN 3a1: CTOJBI , CTYyJNbs, [IK oOyvarommxcs, mporpaMMHOE
obecnieuenne: Adobeflashplayer 31; Adobereader 10; Java 6.0; K-LiteCodecPack; Winrar;
MicrosoftOffice

CocraB JIHIIEH3MOHHOI'0 ¥ CBOOOIHO PacnpoCcTpaHaieMoro mnporpaMmMHoOro
oﬁecneqeﬂnﬂ, B TOM YMCJIC€ OTCYECTBECHHOI'O MPOU3BOACTBA

Ne HaunmeHoBaHue Ne noroBopa(JimueH3ns) Crpana-
n/n NPOU3BOAUTENb
1 Windows 10 Enterprise Ne 4100072800  Microsoft Products | CILIA
' (MPSA) ot 04.20161
) Windows 7 Professional Ne 4100072800  Microsoft Products | CILIA
] (MPSA) ot 04.2016r
3 OfficeStandard 2016 Ne 4100072800  Microsoft Products | CILIA
' (MPSA) ot 04.20161
4 Cucrema tectupoBanus | Ne468 ot 03.12.2013 HII Cynratynun | Poccus
] SunravWEBClass P.T.(6eccpouno)
[Iporpammuoe obecnieuenue | Ne CII/108 ot 29.08.2017 (makcumym- | Poccus
5. 1C:IIpennpustue. Byxraarepckuii | codht) GeccpouHo
Yuer. TumoBast koHdurypauusi 8



http://www.slovari.ru/
http://www.gumer.info/
http://blogs.mail.ru/community/philology
http://www.cir.ru/
http://www.philology.ru/
http://www.nlr.ru/
http://www.rsl.ru/
http://ruscorpora.ru/
http://www.slovari.ru/lang/ru/
http://www.gumer.info/bibliotek_Buks/Linguist/Index_Ling.php

ceTeBasi BepCusi

Cucrema komrbtoTepHoii Beperku | Jlunensuss FSF/Debian  (CBoGomHOE
6. MikTex IIPOrpaMMHOE obecrnieueHue)
(6eccpodHo)
7. KasperksyEndpoint Security J022.01.2024 Poccust
[Iporpammuoe oGecrieuenue g | CBoGogHOE nporpammuoe | CLIA
8. peNnaKTUPOBaHUS XUMHUYECKUX | oOecriedeHne(6ecCpovyHo)
dbopmyn IsisDraw
Cucrema MOUCKa TeKCTOBBIX | No 6262 ot 09.01.2023 (neiictButenen | Poccus
9. 3aMMCTBOBaHUI o 31.12.2023r) ¢ OAO «AHTH-
«AnTtumiarnar.BY3» [Tnaruam»
[IporpammHoe obecrieuenue | NeKIT /108 or 29.08.2017 ¢ OOO | Poccus
10. 1C:Ilpennpusitie 8.3 Ympasienue | «Makcumym»(06eccpoyHO)
TOPToOBJIeH
IIporpammuoe obecneuenue | NeCJl./ Nel26., 01.07.2020r. | Poccus
11. 1C:3apnnata u kazpsl | «<MAKCUMYM-
TOC.yUpexICHUAS CODT» b6eccpouHo
12 IIporpammHuoe obecneuenue | NeCJl/76 01.03.2017r. «maxcumyM- | Poccus
' 1C:0r0mKeT. co» (0beccpouHo)
ABTOMAaTH3UpPOBAHHAS cuctema | CBumerenbctB0O 0  rocyaapctBeHHoit | COI'Y
13 «Ynpasnenue —lexanat bPC» peructpauuu nporpammsl  ani OBM
' Ne2015611830 oT 06.02.2015r.
(6eccpouHo)
[porpamma mns  OBM  «bank | Papaborka COI'Y CsupgerensctBo o | COI'Y
14 BOTIPOCOB JJIsl KOHTPOJIST 3HAHHI» roCy1apCTBEHHOM perucTpanuu
) nporpamMmel st OBM Ne2015611829
ot 06.02.2015r. (beccpouHo)
15 IInans! No8867, 0109.01.2023r. (09.01.2023r. | Poccus
) m0 31.12.2023r.) OO0 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. HUII | Poccus
16. N, A.Cepreesuu
Tex.mox. 07.04.2022
17. «[amakTuKay ot 14.03.2022r (mpuMepHas 1aTa) Poccus
DIRECTUMRX — Cucrema | OOO TI'amaktuka WT moroBop Ne | Poccus
18. 3JIEKTPOHHOTO TOKyMeHTooOopoTa | 120320/J1/A ot 14.03.2022(npumepHast
JiaTa)
19 Yemyru  cBs3u (moctyn k  cetm | OOO  Amkom  Ne  AL-0044 ot | Poccus
) WHTEPHET) 01.02.2022r -31.12.2022r
MOODLE BbecmiatHoe poccuiickoe CHIA
20. (becmaTHOE
POCCHICKOE)
1 «l"anaktuka PY3» JluneHsust 6eccpouHas Poccus
) Tex.compoBoxknenue ot 14.03.2022 r
2 JInynbli KaOMHET aOUTypHEeHTa JIuuensus 6eccpounast Poccus
) Tex.conpoBoxaenue ot 14.03.2022 r
23 JIngyueii kabuner | Jlutiensus 6eccpoynas Poccus
) CTYJICHT3/COTPYIHUKA Tex.conpoBoxaenue ot 14.03.2022 ¢
OneKTpoHHAs oubnuoreka | https:/dvs.rsl.ru Poccus
24, muccepranimd M aBTopedeparoB | Tpebyercss perucTtparusi B OHOIHOTEKE
PI'B(OB/ PT'B) cory
OBC"YHuBepcuTeTcKas https://biblioclub.ru Poccus
25. o6ubimorexa ONLINE" Tpebyercst peructpanus B OnOnIHOTEKE
cory
OBC  «Hayunas  snektponHnas | http://elibrary.ru. Poccus
2 oubnmoreka eLibrary.ru» Tpebyercst peructpanus B OnOnIHOTEKE

cory



https://dvs.rsl.ru/
http://elibrary.ru/
https://biblioclub.ru/

27 YHuBepcaibHas 0a3 JMaHHBIX | https:/dlib.eastview.com CIIIA
) EastView
OBC  «Koncynmerant crynmenTa» | http://www.studentlibrary.ru Poccus
CryneHdeckas anekTpoHHas | TpebOyeTcs peructpamusi B OHOIHOTEKE
oubiroreka mo MeauiuHckomy u | COI'Y
28. (hapMareBTHIECKOMY
oOpazoBaHHIO, a  TaKke IO
€CTECTBEHHBIM U TOYHBIM HayKaM B
LEJIOM.
OBC «lOpaiit» - oOpaszoBarenbHas | www.biblio-online.ru Poccus
cpema, BKIIOYAOINIas BUPTyalbHBIN | TpeOyercs perucrparnus B OuOIHOTEKE
YUTaNbHBIH  3anm  yueOHuKoB u | COI'Y
29. | yueGHbIX 1OCOOMIT OT aBTOPOB W3
BeAyIIUX BYy30B Poccum mo BceM
HAIPAaBJICHHUIM U CIIELIUATBHOCTIM
30. KOII (momen Ha SAnnekce) OecIiaTHOE Poccust
31. Pycl'apn OecruiaTHoe Poccus
32. ViPNet OecriaTHoe Poccus

BeInonHeHs! U3MeHEeHUs!, KOTOpble BHECEHBI B (he/iepabHble TOCYAapCTBEHHbIE 00pa3oBaTeIbHbIE
CTaHJAPTHl BBICHIETO O0pa3oBaHMs — OakajlaBpUaT [0 COOTBETCTBYIOIIEMY HAIPaBICHUIO
MOJTOTOBKH, YTBEPXKIEHHOM MpHKa3oM MMHHCTepcTBa oOpa3oBaHUs W Hayku Poccuiickoii
@enepatuu ot 22 ¢eBpans 2018 1. Ne 125 (3apeructpupoBaH MUHHCTEPCTBOM FOCTHIIMU
Poccuiickoit ®deneparuu 15 mapra 2018 1. peructpanuonusiii Ne 50358), ¢ u3MeHeHuUsIMH,
BHECEHHBIMU MpHKa30M MUHMCTEPCTBA HAyKU U BbIcuIero odpa3zoBanus Poccuiickoit @enepanyu
or 8 despans 2021 r. Ne83 (3apeructpupoBaH MuUHHCTEPCTBOM ocTUIMHM Poccuiickoii

11. JIncT oOHOBJIEHMSI/ aKTYyaIM3AIUN

[Iporpamma akTyanu3upoBaHa: IEPECMOTPEHA, JOMOJHEHA.

®enepanun 12 mapra 2021 r., peructparionabiii Ne62739).
W3menenus o0CyXIeHbI U YTBEPKICHBI HA 3aceJaHUH Kadeaphl.

[Ipotokom Ne oT

2023 roxa.



https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://www.studentlibrary.ru/
https://dlib.eastview.com/
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