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1. leau 1 3a7a4u TUCHUIIJIAHBI

HeJ'II: N3Yy4YCHUA JUCHUIIIMHBI — HU3YUYUTb COBPCMCHHBIC HAHOTCXHOJOIHMHU H

HaHOMaTCpHUaJibl HIPUMCHACMBIC B AI'POMHKCHCPHUU.

3aoauu TUCIUTUINHEL:

— O3HAKOMHTBLCA C OCHOBHBIMHU KJIaCCaMHU HAHOMATCPHUAJIOB, UX (bl/ISI/IKO—XI/IMI/I—

YCCKHMMMH CBOP’ICTBaMH; C HOBEMIIIMMU U CYHCCTBYIOIIIUMHU TCXHOJIOTUAMU IMOJTYHCHUA

MaTCpUuaIoB C 3a1dHHBIMU CBOﬁCTBaMH, d TAKKC CO CJIOKHBINMMUCS U IICPCIICKTUB-

HBIMU 00J1aCTAMU IMPUMCHCHUA HAHOMATCPHUAJIOB,

— JaTb I/IH(i)OpMaHHIO 0 CBOMCTBax IMOJYIIPOBOJHHUKOBBIX H HAHOMATCPHUAJIOB,

IMPHUMCHACMBIX ITPU IIPOU3BOJACTBE 3JICMCHTOB MUKPO U HAHO 3JICKTPOHHKH,

— HAY4YUTb HPUHUMATDb U 00OCHOBBIBATH KOHKPETHBIC TCXHUYCCKUC PCIICHUS

IIPU NTOCEAYIONIEM KOHCTPYUPOBAHUH MTOJYIIPOBOHUKOBBIX 3JIEMEHTOB MUKPO U

HaHO MacIITaOHBIX (GOpPM.

2. IlepeyeHb MIIAHNPYEMBbIX Pe3yJabTATOB 00Y4YeHHS M0 JUCHHUILIHHE,

COOTHECEHHBIX € IVIAHMPYEMbIMH pPe3yJbTATAMHU OCBOEHUS 00pa30BaTeIbHOM

NMPorpamMmblI
[Iporiecc M3yueHus AUCIUIUIMHBI HAMpaBieH Ha (OPMHUPOBAHUE CICAYIOIIUX

komneTeHuut OI1 BO u oBnajeHue cieayrnmMu pe3yiabTaTaMi 00y4eHHs MO JIUC-

[UILJINHE:
S Conenxa- Pasgen gucuu- B pe3ynbTate nsyyeHus pasgena gucumnnuHbl, odec-
g HMeAKoplclKne- NAUHbI, obecneyn- | neynsarowero hopmMmpoBaHue KOMNETEHLUUN (MK ee
5 BaloLKUA 3Tanbl 4acTy) 00y4aoLMUNCA JONKEH:
2 TEHUUM (Mnu
s thopmupoBaHus
S ee 4yacTu) . 3HaTb YmeTb BnapeTb
= KOMNeTeHUun
U0-2yk.1 | Haxogut un OCHOBHbIE MOHATUA U | OCHOBHbIE NOHATHS nccneaoBaHms meToJamu peanu-
KDUTMYECKN | OMPEJENEHMs HaHO- | HaHOXMMUM U KNaccu- | CTPYKTYPHbIX U 3aLumn COBPEMEH-
aHanmanpyer TEXHOMOTWIA U HaHO- | ChyKaLW BELLECTB Mo MOp(bOJ'IOFI/Il-I(-:'VCKI/IX HbIX HaHOTEXHO-
WHcpopMa- MaTepuanos pasmepHoMy ak- ocobeHHocTen TOTUiA U HaHOMa-
Liti0, HeoBXo- Ouankoxummyeckue | Topy; HaHoCKCTEM. Tep1arnoB B KOH-
HuMylo Ans OCHOBbI MOJTy4eHIs] KpeTHBIX ycno-
HaHoMaTepnaros ¢ BMSIX X039IACTBA B
PELIEHUA MO~ | 1 yieneHnem HaHo- AlK
CTaBNEHHON | rexnomnomit
3afauu lpUMeHeHNe HaHo-
TEXHOMOrN 1 HaHo-
maTtepuarnos B AlK
WO-5yk1 | Onpenensier | OCHOBHbIE MOHSTAS U | UMETb MPEfCTaBne- | BbIABMSATH B3aW- | METOAaMM COBpe-
W OLiEHMBAET | OMPEJENeHMs HaHO- | HUe O PU3MKOXUMU- | MOCBA3N Mexzy MEHHbIMU HaHo-
NOCMIeACTBISA | TEXHOMOTW M HaHO- | YECKUX acriekTax Mo- | COCTAaBOM, CTPyK- | TEXHOMOTUAMM B
BO3MOXHbIX | MaTepuanos TyYeHnsi MaTepuarnos | Typom 1 cnocobom




peLUeHnit 3a- | PusnKoxMmnyeckmne W npoueccax, npoTe- | NofyYeHus (HaHO- | KOHKPETHbIX Npo-
nauv OCHOBBbI NONy4eHMs KaloLWMX B HAHOAMC- | TEXHOMOruen). N3BOACTBEHHBIX
HaHOMaTepWanos ¢ nepcHbIX MaTepua- CTPYKTYypax
NPUMEHEHWEM HaHO- | Nax C UCMONnb30Ba-
TEXHOMorni HWS| HAHOTEXHOIOTMI
[Mp1MMeHeHWe HaHo-
TEXHOIOTUIA U HaHO-
matepuanos B AlK
WUO-2nk-3 | JemoHcTpu- | OCHOBHbIE MOHATUA U | OCHOBHbIE METOAMKM | MPUMEHATL pe- cnocobamu 1 me-
PYET 3HaHWs | OMPEAENeHns HaHo- | uccrnedoBaHuii B 3ynbTaThl Uccne- TOQAMW COBpe-
METOZ0B U TEXHOIOTUI U HAHO- | HAHOTEXHOMOMWN, [0BaHWs CTPYK- MEHHbIX HaHOTeX-
cpencTs no- | Marepuancs NMPOLECChI NpOTeKato- | TYpPHbIX M MOPEPO- | HOMOrWiA, peanu-
BILLEHMS Luye B HAHOACNEPC- | TIOTUYECKUX 0CO- 30BbIBATb B KOH-
achheKTUe- dunsnkoxmmmyeckme HbIX MaTepuanax ¢ BeHHoCTeN B KPETHbIX Hanpas-
OCHOBbI NONy4eHMst NCNONb30BaHUS HaHocMCTeMaXx. nexusx B AlK
HOCTI pa- HaHOMaTepWanos C HaHOTEXHOMOMN
BoTbl 3Hepre- | noymenenvem Haro-
TUYECKOro n TEXHONOMMN
aneKTpoTex-
HUYEeCKOro [MpMMEHeH1e HaHo-
obopygoBa- | TEXHONOrui 1 HaHo-
HVS B CeNb- matepuanos B AlMK
CKOX038IiA-
CTBEHHOM
npou3Boa-
CTBE
UO-3nk-3 | OcywecTs- OCHOBHbI€E MOHATUA U | MyTM NOBbILIEHNS Ka- | HaXoAWTb HeoBXo- | aHanuaa v nNpo-
NSeT BbINOM- | ONPedeneHns HaHo- | YecTBa, HAAEKHOCTU | AUMYIO NPOdeccu- | THO3MPOBaHMS pa-
HeHve pabot TEXHOIOTUIA U HaHO- HaHOMaTepanos, | OHaslbHylo nHepop- | 6oTocnocobHOCTY
[0 NMoBbILLe- | MaTepuanos YCTPOWCTB W U3LENNA | MaUMIO N0 HAHO- | HAHOMaTepuasnos,
HIKO abchek- Ha X OCHOBE Hayke B Nepuoau- | YCTPOVCTB U npu-
TUBHOCTH dusnkoxmmmyeckne Yeckom nnuTepa- BopoB Ha ux oc-
OCHOBBbI NONyYeHus! Type, 6aHkax u HOBE B pa3nuy-
SHEpreTHe- HaHOMaTepnanoB ¢ Gasax aaHHbIX (B | HbIX YCOBUAX X
CKOTO W 3N€K- | npyveHeHnem HaHo- TOM YMCTIEe B CETU | aKCnMyaTaLuu;
TPOTEXHUYE- | texHonorui WHTepHeT),
ckoro 0bopy- OLIEHKM 1 0Bpa-
[0BaHWA B lpMeHeHNe HaHo- BoTku ee, nonb3o-
CENbCKOXO- TEXHOIOTUIA U HaHO- BaHUS KOMMbto-
aqiicTBeHHom | maTepumanos B AlK TEPHbIMW METO-
npov3Boa- aamu cbopa, xpa-
cTBe HeHws 1 obpa-
60Tk MHOpMa-
Lnm

3. MecTo TUCHUIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI NPOrpaMMbl

Juciunnuna «Hanotexnonorun B AIIK» BXoAUT B mepedyeHb NUCUUILUIMH IO
BBIOOPY BapuatuBHOM yactu coriaacHo ®I'OC BO b1.B.1./1B.02.01.

JI1s1 OCBOCHMS TUCLMIUIMHBI CTYACHTHI UCIOIB3YIOT 3HAHUSA, YMEHUS U BHJIbI
NeATeIbHOCTH, COOPMUPOBAHHBIE B IIPOIIECCE N3YUCHHS TTPEAMETOB Ha TIPEABIIYIIEM

YpOBHE 00pa3oBaHus: «XuMus», «Marematnkay, « Duznka.



Kypc «Hanotexnonoruun B AIIK» siBiseTcss mpenmecTBYHOIUM Ji JUCHHU-
IJTMH, B KOTOPBIX HEOOXOAMMBI 3HAHUSI IPUMEHEHNS HAHOTEXHOJIOTUI 1 HAaHOMAaTepH-
aJIoB.

Pa3znesbl JUCHUIUVIMHBI U MEKIUCHUIINHAPHBIE CBSI3H C MOCJEAYIONIUMH

AUCHUIIMHAMU
Ne Ne pa3genoB AaHHOW AUCLMMIIUHBI, He-

Ne HanmeHoBaHue obecneunBaembIx obxoauMbIX Ans u3yveHus (nocneayto-

n/n (nocnepyrowmx) gucumnauH wmx) obecnevnBaeMbIX AUCLMNINH
1 2 3 4 5 6 7
1. | PemoHT anekTpoobopyaoBarms + - + + - -
2. | HagexHocTb anekTpoobopyaoBaHus + + + + - + +
3. | [NpoeKTnpoBaHWe CUCTEM dnekTpudmkaumm |+ + + + + + +
4. | OnekTpuyeckue cUcTeMbI 1 CeTu + - + + - + -
5. | OnektpobesonacHocTb + - + + - + -
6. | OnekTpoTEXHUYECKME M3MEPEHNS + + + + + + +

4. O0beM TUCHMIUVIMHBI B 3a4€THBIX eIMHUIIAX C YKA3aHHEM KOJIn4e-
CTBA aKaJleMHMYeCKHX YaCOB, BbIJICJICHHbIX HA KOHTAKTHYI padoTy ¢ 00y4aro-
INMMUCH ¢ NpenogaBareeM (110 BUAAM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEIb-
HYI0 padoTy 00y4aroIuxcs

Ounasn popma ooyuenusn

. Bcero CemecTp
Bugb! yuebHoOM paboThi 4acOB 7
O0wasn TpyA0EMKOCTDL: Yachl 108 108
3a4eTHble eanHuULb 3 3
AyaUTOpPHbIE 3aHATUS: 32 32
Nlexumm 16 16
MpakTnyeckue 3ansTus (M13) 16 16
CamocTosATenbHas pabora, (CPC), B T. u.: 76 76
NOAroTOBKa K NPaKTUYECKUM 3aHATUAM 24 24
CaMOCTOATESbHOE U3YYEHME TEM 26 26
NOAroTOBKA K TEKYLIEMY KOHTPOIHO 26 26
MpomexyToyHasa aTTecTauus 3avet
3aounan popma ooyuenusn
. Bcero Kypc
Buabl yuebHoOM paboThl 4acoB 3
OO0was TpyA0EMKOCTb: Yachbl 108 108
3a4€eTHble eanHNLbI 3 3
AyAuTOpHbIE 3aHATUA: 14 14
Nexumm 6 6
[MpakTnyeckune 3aHatua (M3) 8 8
CamocTosaTenbHas pabota, (CPC), B T. u.: 94 94
NOArOTOBKA K NPaKTUYECKUM 3aHATUAM 30 30
CaMOCTOSATESIbHOE M3yYeHne TeM 32 32




NOArOTOBKA K TEKYLLEMY KOHTPOSTHO 32 32

I'Ipome)KyTquaﬂ arrecrauuma 3avert 3aver

()* - 3auamus, nposoouMbie 8 UHMEPAKMUBHBIX HOPMAX

5. Coaep:xanne TUCHUIINHBI

5.1. Pa3z[e.111>1 ANCIHUIIJINHBI 1 BUJABI 3aHATHH B yacax

Ounas gpopma 00yuenusn

AyauTopHble Camocro-
Ne Bcero
HanmeHoBaHue pa3genoB 3aHATmMA (Yac) ATenbHas
n/n (yacos)
Nekuun nn3 paborta
1 Pazpen 1. OcHoBHble NOHATHS 1 onpeaene- 36 6 6 o4
" | HUSI HAHOTEXHOMOTU N HAHOMATEPUANOB
Pasgen 2. duankoxmmmyeckme oCcHOBbI No-
2. | ny4yeHNs HaHOMaTEPMUaroB C NPUMEHEHNEM 36 6 6 26
HaHOTEXHOJIOTMN
Paspen 3. MpuMeHeHWe HaHOTEXHOMOTMI U
3. A P 36 4 4 26
HaHomatepuanos B AlK
Bcero 108 16 16 76
3aounasi gpopma o0yueHust
AyauTopHble CamocrTo-
Ne Bcero yaurop
HanmeHoBaHue pasgenoB 3aHATUA (Yac) ATenbHas
n/n (yacos)
JNekuum nmn3 pabota
1 Pazpen 1. OcHOBHble NOHATHS U Onpeaene- 36 9 4 20
" | HUSI HAHOTEXHOMOTUIA N HAHOMATEPUANOB
Pasgen 2. dusnkoxmmmyeckme oCHOBbI Mo-
2. | ny4yeHNs HaHOMaTEPMAroB C MPUMEHEHNEM 36 2 2 32
HaHOTEXHOMOTMN
Paspgen 3. lNpuMeHeHne HaHOTEXHOMOTUI U
3, A P 36 2 2 32
HaHomatepuanos B AlK
Bcero 108 6 8 94
5.2. TemaTuueckui NJIaH JeKIUM
Ounasn popma ooyuenusn
y Kon-Bo
n/n Tembl nekuun
yacoB
Pazgen 1. OCHOBHble NOHATUA M onpeaeneHns HAHOTEXHONOrMM M HAaHOMaTepUanoB
1 Tema 1. OcobeHHocTn HaHocucTeM. Knaceudomkaums HaHocuctem. OCHOBHbIE Cro- 4
" | cobbl NOMy4eHNst HAHOCUCTEM
Tema 2. [oBEPXHOCTHAS SHEPrSt U NOBEPXHOCTHbIE ABNEHUS. DNEKTPOKMHETUYE-
2. | CKMe SIBNEHMUS U ONTUYECKNE CBOMCTBA. YCTONYMBOCTb M CTPYKTYPHO-MEXaHNYECKIE 4
CBOWCTB
Pazpen 2. ®u3nko-xmummyeckue 0OCHOBbI NONYYEHUA HAHOMaTepUanoB
C NPUMEHEHNEM HaHOTEXHONOTMiA
3 Tema 1. U3MKO—XMMUYECKIE OCHOBbI B HAHOTEXHOMOMUSIX. HAHOTEXHONOTMM B MO- 9
" | neKynsipHOM 3NeKTPOHWKE 1 BUOSNEKTPOHMKE.




Kon-Bo

n/n TeMbl nekuumn
4yacoB

Tema 2. [Mpupoga yrnepogHom ceasu. Hosble yrnepoaHble CTPYKTypbl. McTopus oT-
4. | kpbITus ynnepeHa. CBOWCTBA W NPUKIAAHOE 3HaveHue hynnepeHoB. MNpumeHeHne 2
yrnepoaHblx HaHOTPYBOK. MHTennekTyanbHble 1 BUoMUTETMYECKIE MaTepUanbl
Pazgen 3. lpumeHeHne HaHOTeXHOoNorn n Hanomatepuanos B AlK
Tema 1. Passutne HaHoTexHonorui B Poccuu. Vicnonb3oBaHue HaHoMaTepuarnos 1
HAHOTEXHOIOMMN B UHXEHEPHBIX CUCTEMAX FOPOACKOTO XUTULLHOKOMMYHASbHOIO XO0-
5 3amncTea. Knaccudukaums npuMeHeHns 3neKTpOHaHOTEXHOOMIA B CENbCKOM X038iid-

ctBe. [pUMeHeHne HaHOMaTePUanoB U HAHOTEXHONOTUIA B arpOMHKEHEPUN ANs No- 4
BbILUEHNS KayecTBa 0BCIYyXMBaHNS W PEMOHTa MaLUUH. HaHonnasmeHHas TeXHomno-
1S CO3AaHUs YNPOYHEHHBIX NOKPBITUA U Ap.
Bcero 16
3aounas ¢popma o0OyueHust
y Kon-Bo
n/n TeMmbI nekuun
yacos
Pazgen 1. OCHOBHbIE NOHATUA U onpefeneHna HAHOTEXHONOrMA M HAaHOMaTepuanos
1 Tema 1. OcobeHHocTv HaHocucTeM. Knaceudmkaums HaHocucTem. OCHOBHbIE CMo-
" | cobbl Nony4yeHns HAHOCUCTEM
Tema 2. [oBEPXHOCTHAs SHEPrUSt U NOBEPXHOCTHbIE ABNEHUS. DNEKTPOKMHETUYE- 2
2. | CKue ABNEHWS W ONTUYECKME CBOMCTBA. YCTOMYNBOCTb M CTPYKTYPHO-MEXaHNYECKME
CBOWCTB

Pasgen 2. ®u3nko-xuMmnyeckue 0CHOBbI MONYyYEHUA HAHOMaTepuanoB
C NPUMEHEHNEM HaHOTEXHONOr A

3 Tema 1. u3nKo—XMMmU4ecke OCHOBbI B HAHOTEXHONMOMUSAX. HaHOTeXHOMorMM B MO-
" | NeKynspHOM anekTPOHWKe 1 BUO3NEKTPOHMKE.

Tema 2. [Mpupopaa yrnepogHon ceasn. Hosble yrnepogHble CTpykTypbl. Mctopust oT- 2
4. | kpbITus ynnepeHa. CBOWCTBA W NPUKINAAHOE 3HaveHne ynnepeHoB. [NpumeHeHne
yrnepoaHblX HaHOTPYOOK. MHTennekTyansHble 1 GUOMUTETUYECKME MaTEpUanb

Paspgen 3. lMpumeHeHne HaHOTexHONor U HaHomatepuanos B AlK

Tema 1. Passutne HaHoTexHonoruin B Poccuu. icnonb3oBaHue HaHoMaTepuarnos 1
HAHOTEXHOMOIMIM B MHXXEHEPHbIX CUCTEMAX FOPOACKOr0 XWULYHOKOMMYHANBHOTO XO-
5 3amncTea. Knaccudmkaums npuMeHeHnst 3NeKTPOHaHOTEXHOOMIA B CENbCKOM X038iiA-

. 2
ctBe. MpuMeHeHWe HaHoMaTepKanoB 1 HAHOTEXHOMOMMIA B arpOUHXEHepUU Ans Nno-
BbILUEHMS! kayecTBa 0BCMyKMBaHWUS 1 PEMOHTa MaLUMH. HaHonnasmeHHas TexHono-
rMsi CO30aHMs YNPOYHEHHBIX MOKPBITUI U fp.
Bcero 6
5.3. TeMaTH4YeCKHUil IVIAH MPAKTHYECKHUX 3aAHATHI
Ounasn popma ooyuenusn
n/n TeMbl 3aHATHIA | Kon-Bo yacoB

Pasgen 1. OCHOBHbIE NOHATUSA U ONpPeaeNeHUs HAHOTEXHONOrMN M HaHOMaTepuanos

KJ'IaCCI/Iq)I/IKaLLIAFI NPUMEHEHUA SﬂeKTDOHaHOTeXHOJ'IOFI/Iﬁ B CENbCKOM XO3SMCTBE.
1 anIMeHeHI/Ie HaHOMaTepuanoB n HaHOTEXHOIOrWin B arponHXxeHepun ons noBbl-

4
LIEHMS Ka4yecTBa OBCMYXMBAHNS 11 PEMOHTA MalUMH. HaHonnasmMeHHas TexHomo-
WS CO3AaHMA YPOYHEHHbIX MOKPBITAA 1 Ap.

9 MccnenoBanne NoBepxHOCTY TBEP/bIX TeN METOLOM aTOMHO-CUIOBO! MUKPOCKO- 4

NN B HEKOHTAKTHOM PEXUME

Pasgen 2. ®u3nKo-xMMMYeCcKkne OCHOBLI NOMYyYEHUsI HAHOMaTepuanos ¢
NPUMEHEHWEM HAHOTEXHONOrNI




Obwwe dusmnyeckne npeacTaBneHnst 0 HaHoTexHonorusix. MpubopHas ocHoBa
3. | HaHOTEXHOMOMMt. HaHOTEXHONOTMM B MOMNEKYNSIPHON ANEKTPOHIKE 1 B1O3NEKTPo- 4
HUKe.
Pasgen 3. lMpumeHeHne HaHOTeXHONOrMI U HaHoMaTepuanoB B AlK
4 lMocTaHoBKa 3afay pa3BuUTUS HaHOTEXHONOMMt B Poccun. Bo3MOXHOCTM UCMOSb- 4
" | 30BaHWA HaHOMaTepuanos 1 HaHoTexHomnorun B AlK.
Bcero 16
3aounaa gpopma odyuenusn
n/n TeMbl 3aHATHIA | Kon-Bo yacoB
Pa3gen 1. OCHOBHbIE NOHATUSA U ONpeaeneHUs HAHOTEXHONOrMN M HaHOMaTepuanos
Knaccudukaums npuMeHeHUs 3reKTPOHAHOTEXHOSMOTUA B CEMbCKOM XO3SICTBE.
1 [pUMeHeHre HaHoOMaTepuarnoB 1 HAHOTEXHOMOMMIA B arpOUHXEHEPUN NS NOBbI- 9
" | WeHus KayecTBa 0BCMYyXMBAHNS N PEMOHTA MalLWH. HaHonnasmeHHas TexHomMo-
1S CO3AaHMS YNPOYHEHHBIX NOKPBITUN U Ap.
9 WccnegosaHue noBepxHOCTY TBEPBIX TEN METOLOM aTOMHO-CUTOBON MUKPOCKO- 9
MM B HEKOHTAKTHOM PEXMME
Pasgen 2. ®u3nko-xuMmnyeckue 0CHOBbI MONYYeHUA HAaHOMaTepuanos ¢
NPUMEHEHUEM HAHOTEXHONOrMIA
Obwwme usmnyeckne npeacTaBneHns 0 HaHotTexHonorusx. MpubopHas ocHoBa
3. | HaHOTEXHOMOMMt. HaHOTEXHONOTMM B MOMNEKYNSIPHOW SNEKTPOHIKE 1 B1O3NEKTPo- 2
HUKe.
Pazpen 3. MpumeHeHne HaHOTEeXHONOrMI U HaHomaTepuanos B AMK
4 lMocTaHoBKa 3afay pa3BuUTUS HaHOTEXHONOMt B Poccun. Bo3MOXHOCTM UCMOSb- 9
" | 30BaHMa HaHOMaTepuanos 1 HaHoTexHomnorun B AlK.
Bcero 8
()* - 3anamusi, nposoouMble 8 UHMEPAKMUBHBIX HOPMAX
5.4. Conep:kanue pa3iesioB JUCUUILIMHBI
Ne HanmeHoBaHue
CopepxaHue pasgena KomneTeHumu
n/n pasgena
OcHosHble noHsitus 1 | Tema 1. OcobeHHocTn HaHocucTeM. Knaccudukaums HaHo- WA-2yx-1
onpefenexus HaHo- | cucteM. OCHOBHbIE CNOCOBbI NOMyYeHnst HaHocucTeM. Tema WUA-5yk-1
1. | TeXHONorui 1 HaHo- | 2. MoBEPXHOCTHAsH SHEPTUSi U MOBEPXHOCTHbIE SIBMEHUS. NO-2nk-3
marepuarnos ONEeKTPOKMHETNYECKME SBMEHUS U ONTUYECKME CBOWCTBA. Ua-3nk-3
YCTONYMBOCTb W CTPYKTYPHO-MEXaHU4eckne CBONCTBA
Tema 1. DU3NKO—XMMUYECKMNE OCHOBbLI B HAHOTEXHOMOTUSAX. Na-2yk-1
PUIMKOXUMUNECKUE | i yrexHONOMN B MOTIEKYTISIPHOV SMEKTPOHIKE 1 G1O3MEk- NO-5yk.1
OCHOBSI roNyHeHNtA TpoHuke. Tema 2. MNpupoga yrnepogHom caasu. Hosble yrne- UA-2nk-3
2. :;:;ﬁi;ﬁﬂgﬂ”ﬁ:&_ poaHble CTPYKTYpbl. icTopus oTkpbITUs GoynnepeHa. CBoi- UA-3nk-3
TEXHOMOMMiA CTBa W NpUKINagHoe 3HaveHne ynnepeHoB. MNpumeHeHne
YrnepoaHbIx HaHOTPYBOK. MHTennekTyansHble 1 GruomuteTH-
Yeckue Matepuansl
Tema 1. Pa3ssutrie HaHoTexHonorun B Poccun. icnonb3osa- WUa-2yx-1
HWe HaHOMAaTEepManoB 1 HAHOTEXHOMOTUIA B UHXEHEPHbIX Cu- MO-5yk-1
CTeMax ropofACKOro XMUIMLHOKOMMYHaNbLHOTO XO3SMCTBA. UA-2nk-3
IpumeHeHHe HaHo- Knaccudukaums npuMeHeHNs 3neKTPOHaHOTEXHOOTUN B nA-3nk-
3. | TexHomnorui u HaHo- L5 np P fk-3

CcenbCkoM X03sncTBe. MprMeHeHe HaHOMaTepUarnos
HaHOTEXHOMOTUI B arpOUHXEHEPUN 11151 NOBbILLEHNS Kaye-
CTBa 00CMNyXMBaHUS U PEMOHTa MallMH. HaHonnasmeHHas
TEXHOMOTUS CO3aHMUS YNIPOYHEHHBIX MOKPLITUIA U AP.

Matepuanos B AlK




6. Y4eOHO-MeTOAUYECKOE O0ecTedeHre CAMOCTOSATEeIbHOIH padoThl

Temamuyueckuul nian camocmosmenbHol pa60mbl

PeKOMeHﬂyeMble UCTOYHUKHN UH-

Kon-Bo
. 4aCOB ¢dopmaumm (Ne ncTouHuKa)
nin TemaTuka camocTosTeNbHON ccromas | AOTORHM- | (nHTeprer-
paboTbl (138 TenbHast pecypchl)
0 3 PI'I)J,.) 13 n.8 m3n.9
PO PNa)
Onpegenexue n TEPMUHONONMS: HAHOTEXHOMOMN W
1. | HaHOMaTepuanbl. BO3MOXHOCTM UCMONb30BaHNS 10 | 12 1,2 1,2,3 1-8
HaHomarepwanos ¥ HaHoTexHonorun B AlK.
OcobeHHOCTH HaHocucTeM. Knaccudmkaums HaHo-
o | cHCTEM. OcHoBHble cnocobbl Noy4YeHNst HAHOCK- 10 | 12 1.2 123 1-8
cteM. [MoBEPXHOCTHas SHEPris 1 MOBEPXHOCTHbIE
SBNEHNS.
3. Mpupoaa yrnepoaHom cea3n. Hosble yrnepoaHble 10 | 12 1.2 123 1-8
CTPYKTYpbI. MicTOopus OTKpbITUS dhynnepeHa.
ONEKTPOKMHETNYECKNE SBIEHNS U ONTUYECKNE CBOM-
4. | cTBa. YCTOMYMBOCTb U CTPYKTYPHO-MEXAHUYECKME 10 | 12 1,2 12,3 1-8
CBOWCTBA.
5. HaHonnasmeHHas TEXHOMOrMA Co3AaHNS 8 | 12 1.2 123 1-8
YNPOYHEHHbIX MOKPLITUIA 1 Ap
6. CtpykTypa HaHoTpy6OK 1 cBOMCTBA. MeToab! nony- 8 | 10 1.2 123 1-8
yeHus. [pumeHeHVe yrnepoaHbIX HaHOTPYOOK.
7. | lMoaroToBKa K NPaKTUYECKUM 3aHATUSM 10 | 12 1,2 1,2,3 1-8
8. | MMoaroToBka K TEKYLLEMY KOHTPOMH 10 | 12 1,2 1,2,3 1-8
Bcero 76 | 94

Y4eOHO-MeTOAMYeCKHEe MATEPHUAJIBI IJIS1 CAMOCTOSTEIbHOM padoThI:

1. Ky3nernoB H.T. «OcHoBbl HanoTexHonorum»: yueonuk / H.T. Ky3neros,
B.M. HoBoropries, B.A. XKab6pes, B.1. Mapronun. M.: BUHOM. JlaGopaTopust 3Ha-
uwmii, 2014 1. http://znanium.com/bookread2.php?book=541189.

2. Maptun-Ilanema P.X., JlTaxTakus A. «HaHoTexHOJIOTMY - yapHBIIA BBOIHBIN
Kypc»: yueb. nocooue / Ilep. ¢ anrn. E.I'. 3abononkoi, A.B. 3abonoukoro. [omnro-

npyauelit: Uatennexr, 2014 r. http://znanium.com/bookread2.php?book=468199.

3. Pyoun A.b. «<HanoOnoTrexHomorum»: NpakTukyM / 2-e uza. (31.). - M.: bBU-

HOM. Jla6opatopus 3nanwmii, 2013 r. http://znanium.com/bookread2.php?book=502098.

4. AnmapoBa A.X. «HaHOTEXHOJOTHU B CETLCKOM XO3SUCTBE: HaydHOE 000C-
HOBAaHUE MOJYYEHUS U TEXHOJIOTUM UCTIOIb30BaHUS HAHOCTPYKTYPHBIX U HAHOKOMIIO-
3uTHBIX MaTtepuaioBy/ A. X. SAnnaposa. Kazans: L{eHTp ”HHOBAIIMOHHBIX TEXHOJIOTHH,
2013 .

MeToauveckue peKOMEHAALMH CTYJIEHTY K CAaMOCTOSITeIbHOI padoTe
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http://znanium.com/bookread2.php?book=541189
http://znanium.com/bookread2.php?book=468199
http://znanium.com/bookread2.php?book=502098

CamocrosiTeJibHas1 padoTa CTYAE€HTOB, IPEyCMOTPEHHAs! YU€OHBIM TUIAHOM
B 00beme He meHee 50-70% o0miero koam4ecTBa 4acoB, COOTBETCTBYET Oosiee riry0o-
KOMY YCBOEHHIO U3y4aeMOoro Kypca, GopMuUpyeT HaBbIKH UCCIIEN0BATENBCKOW PaOOTHI
U OPUEHTHPYET CTYJCHTOB Ha YMEHHE MPUMEHSITh TEOPETUYECKHE 3HAHUSA Ha IpaK-
THUKE.

CamocTosiTenbHas paboTa HOCUT CUCTEMATUUECKUI XapaKTep.

Pe3ynbrarhl caMoCTOATENbHON PaOOThl KOHTPOJIUPYIOTCS MPENojaBaTeieM U
YUYUTBHIBAIOTCS MPU aTTECTAIlMU CTYJIeHTa (3a4eT). [Ipu 3TOM nMpoBOAATCS: TECTUPOBA-
HUE, SKCIPECC-0MPOC Ha MPAKTUYECKUX 3aHATHUIX, 3aCIyIIMBaHUE TOKIa10B, pedepa-
TOB, IPOBEpPKA MUCHbMEHHBIX PabOT U T.I.

3ajaHus I CaMOCTOSTEIbHOM padOThl COCTABIIAIOTCS MO PA3AeiiaM U TEMaM,
M0 KOTOPBIM HE MPETyCMOTPEHBI ayJUTOPHBIC 3aHATHUS, MO0 TpeOyeTcs JOMOIHU-
TEJIBHO MPOPa0dOTATh U MPOAHATU3UPOBATH PACCMATPUBAEMBII MTPENOAaBATEIIEM MaTe-
puai B 00beMe 3aryIaHuPOBAHHBIX YaCOB.

JIJist TOATOTOBKHU K 3aHSTHSM U BBIIIOJHEHHUS] CAMOCTOSITEIbHON pabOThI, CTY-
JIEHTaM PEKOMEHAYIOTCS Y4eOHO-METOIMYECKHE U3/IaHMs], & TAKKE METOIUYECKHUE Ma-
TepHUaJbl, BBIMYIIEHHbIE Kadeapoil CBOMMH CHIIaMHU U MPEJOCTABIIEMbIC CTyACHTaM
BO BpeMsl 3aHITHH (IPUITOKEHHUS):

® HarIIHBIC TOCOOUS (TUTAKATHI);

® rjoccapuil - CJioBapb TEPMHUHOB MO TEMATUKE JUCIUTIINHBI;

® TE3UCHI JICKIUH.

CamocTrosTesbHas padoTa ¢ KHUTOM. B Halie Bpemsi KHUTa CYIIECTBYET B IBYX
dbopmax: TpaaUIIMOHHON U AJEKTPOHHOU. B MHTEpHETE CyIEeCTBYIOT Ieible OUOIHOo-
TEKH, PACIIOJIAralolue IeCATKAMH ThICSY dJICKTPOHHBIX TeKCTOB. CeroHs B 0OIIECTBE
npeoOiagaeT MHEHHUE, YTO TeyaTHAs KHHUTa U €€ KOMIIBIOTEPHBIN TEKCT JOMOJIHSIOT
npyr apyra. cnonb3ys 3IeKTPOHHbBIN BapUaHT KHUTH 3HAYUTEIHHO OBICTpEE MOATOTO-
BUTH Ha ero 0aze pedepar, KOHTPOIBHYIO paboTy, MOIOTHATH TEKCT CBOCH PabOTHI MO
TpedyeMbli yueOHBIM 3a7jaHieM o0beM. [ledaTHbie KHUTH Topa3/o Jierye U yJ100Hee Yu-

TaTb.
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Pabota ¢ KHUTOM, CTYJIEHTHI CTAIKUBAIOTCS C psoM mpobiem. OnHa U3 HUX —
Kakas kHura jyuiie. [{enecoodpaszHo B nepByro ouepeib 00paTUTHCS K JIUTEpaType, pe-
KOMEHJIOBaHHOU ipenoaaBarenieM. [{enecooOpa3Ho mpouynuTaTh aHHOTAIMIO K KHUTE Ha
€€ CTpaHMIlaX, B KOTOPOH yKa3aHO, KOMY M JUIS KaKUX IeJIeil OHa MOXKET OBbITh MOJIe3HA.

Hpyras npo6iema — kak 3(h(HEeKTUBHO YCBOUTH MaTepuasl KHUTH. KauecTBo ycBo-
eHus y4eOHOTO MaTepuaja CYIIECTBEHHO 3aBHCIT OT MaHEpPhl NMPOYTCHUS KHUTH.
MO>KHO BBIJICIUTD MSATH OCHOBHBIX TPUEMOB paOOThI C TUTEPATYPOI:

UteHue-npocMOTp UCHOJIb3YETCS ISl TPEABAPUTEIIBHOTO O3HAKOMIICHUS C KHU-
r'OM, OLIEHKH €€ eHHoCcTU. OH npeanoaaraeT 03HaKOMIIEHUE C aHHOTALMEH, TPeIucIIo-
BHEM, OIJIaBJICHUEM, 3aKIIOYCHUEM KHUTH, MIOMCK IO OTJIABJICHHUIO HauOoyiee BaKHBIX
MBICJIEH U BBIBOJIOB aBTOPA MPOU3BEICHUSI.

Bri6opouHoe uTeHue npeanogaraeT n30upaTeabHOe YTEHHE OTACIbHBIX pa3Jie-
JIOB TEKCTA. DTOT METOJ UCHOJb3YETCs, KaK MPABUIIO, MTOCIE MPEABAPUTEIBHOTO IPO-
CMOTpa KHUTH, TIPH €€ BTOPUYHOM UTCHHUHU.

CxaHupOBaHUE MPEICTABISET OBICTPHIN MPOCMOTP KHUTH C TEJIbIO TOUCKa (haMu-
vy, pakTa, OIEHKH U Jp.

VYrybneHHoe YTeHue npenoaraeT oopaiieHue BHUMaHUS Ha JIETal CoJIepKa-
HUS TEKCTA, €ro aHaIM3 U O1leHKY. CKOpOCTh MOI0OHOTO BUIa YTEHHS COCTABIISIET OpH-
E€HTUPOBOYHO 110 7-10 ctpanuil B yac. OHa MOXXET OBITh U BBIIIE, €CIIM YUTATENh YKE
o0Jaiaet onpeneNeHHbIM 3HAaHUEM TI0 TEME KHUTH UJTH CTaThU.

VYriyOneHHOe YTeHHE JTUTEPATyPhl IPEAIOIAraeT:

e CTpemiieHHME K TIOHUMAaHUIO NPOYMTaHHOTO. be3 moHuMmaHus cMbIcha,
MPOYUTAHHOTO MH(GOPMAIIHIO €€ OUEHb TPYIHO 3aIIOMHHUTb.

o OOaymbIBaHUE H3JI0XKEHHOW B KHUre uH(popmanuu. Torma coOCTBEHHbIE
MBICJIH, BOSHHKIIIKE B XOJI€ 3HAKOMCTBA C UY>KUMU paboTaMu, OCITyKaT OCHOBHOM JIJIsi
MOJTyYEHUSI HOBOTO 3HAHMS.

e MpEICIIEHHOE BBIICJICHUE KITFOUEBBIX CJIOB, UJEH pa3apoOJIieHHne COIepKaHUs
TEKCTa Ha JIOTMYecKue OJIOKHM, COCTABIICHUE IJIaHa MPOYUTAaHHOTO. ECiM CTy1IeHT nMeeT
JIeJ0 C JUYHOW KHUTOW, TO KIIOYEBBIE CJIIOBA U MBICIM MOXKHO MOJYEPKHYThH
KapaHJalIoM.

e CocraBjeHUE KOHCIIEKTa M3YyYE€HHOro Marepuana. Eciu ctaThst wim pasnen

KHHTHY 110 00beMY HEOOJIBIIION, TO 11€JeCO00pa3HO MPUCTYTHTh K KOHCIIEKTUPOBAHMUIO,
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IIPOYMTAB UX MOJHOCTHIO. B Ipyrux ciyyasx >kenaTesbHo npountath 7-10 ctpanu.

7. ®OHABI OLIEHOYHBIX CPEICTB

7.1. IlepeyeHb KOMIETEHUMI ¢ YKa3aHMEM 3TAN0B UX (P)OPMHUPOBAHUS

B IIpoLecce 0CBOCHNs 00pa30BaTeIbHOM IPOrpaMMbl

Cemectp
(kypc)

OucuunnuHbl /anemenTsbl nporpaMmel (npaktuku, F'UA), yyactseyrowme B chopmu-
pOBaHUM KOMMETEHLUK

UAO-2yk.1. HaxoguT n KpuTMYeckn aHanuanpyeT nHopmauuio, Heo6XoaAUMYIO ANs peLUeHuns no-

CcTaBNeHHOW 3aJaum

1. 3(2) dunocodms

2. 1,2 (1,1) HauepTaTtenbHas reoMeTpus v MHXeHepHas rpaduka

3. 1(1) HavepTaTtenbHas reomeTpus

4, 2(1) WrxeHepHas rpaduka

5. 2,3(1,2) MatepuanoBeeHne 1 TEXHOIOTMA KOHCTPYKLMOHHBIX MaTepUanos

6. 23(1,2) WHhopmaTurka 1 LMdpoBble TEXHOMOMMM

1. 3(2) CuCTEMbI UCKYCCTBEHHOIO MHTENMEKTa

8. 5(4) ONEKTPOHHAs TEXHMKA

9. 7(4) OneKTpocHabxeHne

10. 4(3) OCHOBbI MUKPOMPOLIECCOPHON TEXHMKM

11. 8 (5) Lincpposble TexHonorum B AMNK

12. 8 (5) Annapatbl 3aLuTbl W YNpaBneHus

13. 8 (5) PeMOHT anekTpoobopyaoBaHus

14. 6 (5) ONEKTPUYECKME 1 ANEKTPOHHbIE annaparthl

15. 6 (5) TexHMKa BbICOKMX HaNPshKeHN

16. 7(3) HanotexHonoruu B AlK

17. 7(3) OcHoBbI pOBOTOTEXHMKN

18. 5(5) OHeprochbblToBas AeATENbHOCTb

19. 5(5) YnpaBneHue AeATENbHOCTLIO 3HEProcnyxo

20. | 4,6,8(3,4,5) | MNpon3soacTBeHHas npakTuka

21. 8 (5) [MpeoamnnoMHas npakTuka

22 8 (5) BbInonHeHe v 3awmTa BbInyCKHOWM KBanugukaLMoHHONW paboThl

23. 6(4) Obuwas sHepeemuka

24, 7(%) TennoaHepeemu4yeckue ycmaHoeKu U cucmemb|

UAO-5yk1. OnpepensieT v oLeHNBaET NOCNEACTBUA BO3MOXHbIX PeLUeHU 3aaa4m

1. 2,3(1,2) WHhopmaTuka 1 LMdpoBble TEXHOMOMMM

2. 6(2) [cmxonorus

3. 4(3) TexHWKa U TEXHOIOTUM B CEIbCKOM X035MCTBE

4, 7(3) HanotexHonorum B AlK

5. 7(3) OcHoBbI POBGOTOTEXHMKM

6. 1,2,4 (2,3) | YyebHas npakTuka

1. 4(3) OKCNIyaTaunoHHas NpakTuka. JNEeKTPOMOHTaXHAS.

8. 4,6,8 (3,4,5) | MNponsBoacTeHHas NpakTuka

9. 8 (5) [MpeoamnnoMHas npakTuka

10. 8 (5) BbInonHeHe 1 3almTa BbInycKHOWM KBanudukaLMoHHON paboTbl

WUD0-2nk-3. leMOHCTpMpYeT 3HaHNA METOAO0B M CPEACTB NOBbIWEHNA 3¢PHEeKTMBHOCTH paboThbI
3HEpPreTMYECKOro M 3NEeKTPOTEXHNYECKOro 000pyA0BaHUSA B CENbCKOX03AWCTBEHHOM NpPOU3-

BOACTBE

1. 8 (5) ONeKTPONPUBOA CENbCKOXO3ANCTBEHHBIX MALLVH

2. 8 (5) Annapatbl 3aLuTbl U yNpaBneHus

3. 7(4) OnekrpotexHonoriv B AMNK

4, 6 (5) ONEeKTPUYECKIE N ANEKTPOHHbIE annapatbl

13




5. 6 (5) TexHWKa BbICOKMX HaMPsKEHWN
6. 7(3) HanotexHonoruu B AlK
1. 7(3) OcHoBbl pOGOTOTEXHUKM
8. 4,6,8 (3,4,5) | MNponsBoacTBeHHas NpaKkT1ka
9. 8 (5) [MpeaanniioMHas npakTuka
10. 8 (5) BbInonHeHne 1 3alimTa BbINyCKHOM KBanudukaLMoHHON paboTbl
UA-3nk-3. OcywecTBNAeT BbINONHEHWE paboT No NOBbIWeHNI0 3G PEKTUBHOCTH IHEpreThye-
CKOro M 3M1eKTPOTEXHNYECKOro 060pyAoBaHUs B CeNbCKOXO3AWCTBEHHOM NPOU3BOACTBE
1. 8 (5) ONEeKTPONPUBOA CETbCKOXO3ANCTBEHHBIX MALUMH
2. 8 (5) PeMOHT anekTpoobopyaoBaHus
3. 6 (5) HeTpaguuMOHHbIE MCTOYHWKW SHEprum
4. 7(3) HanotexHonoruu B AlK
5. 7(3) OcHOBbI POBOTOTEXHMKM
6. 4,6,8 (3,4,5) | MMpon3BoaCTBEHHAA NpaKTMKa
1. 8 (5) MMpeaamnnoMHas npakTuka
8. 8 (5) BbinonHeHe 1 3awmTa BbiNyCKHON KBaNMQUKaLMOHHON paboTbl
9. 6(4) Obuwas sHepaemuka
10. 7(5) TennoaHepaemuyeckue ycmaHo8KU U cUCMEMb]
7.2. Onucanune nmokasaresieil 1 KpuTepueB OLEHUBAHUS KOMIIETeHIIUI
= Kputepumn oueHnBaHus
5 YpoBeHb OCBOEHHS
©
§ [NonoporoBbli MoporoBbIi MpoABUHYTLIN Bbicokuit
2 («HeyoBNETBOPUTENBHOY) | («Y[OBNETBOPUTENBHOY) («xopoLuoy) («OTINYHOY)
N0-2yk.1
3HaHuA: | OparmeHTapHble Npead- | 3HaeT M KpUTUYECKN | 3HAET M KPUTUYECKM | 3HAET U KPUTUYECKM
CTaBMIEHNSI O MOWUCKE | aHaIMU3UpyeT WH- aHanusmpyert uH- aHanusmpyert uH-
W KPUTUYECKOMY aHa- | hopmaumio, Heob- | dhopmaumio, Heobxo- | hopmaumio, Heob-
N3y UHGopMaLnu, He- | Xoaumyio Ans pe- UMY NS PELUEHNs | XO4UMYIO Ans pe-
00X0AMMON ANs pelue- | LeHUst NOCTaBNeH- | MOCTaBNEHHOM 3a- LUeHWs NOCTaBMNEH-
HWS MOCTABMEHHOM 3a- | HOW 3aaum C cywe- | Aaun ¢ Hecywe- HOM 3afauu Ha 8bl-
Aayn CMBEHHbIMU OWUb- | CMBEHHbIMU OWUb- | COKOM ypOsHE
Kamu Kamu
Ymenua: | OTcyTcTBME HABbIKOB, | YMEET HaxoauTb M | YMEET HaxoguTb M | YMeeT HaxoauTb U1
NPeayCMOTPEHHbIX KPUTUMYECKM aHamnM- | KPUTUYECKW aHann- | KpUTUYECKN aHanu-
AaHHOM KOMMETEeHUMeR | 3MpoBaTb MHGOPMa- | 3MpoBaTb MHGOPMa- | 3MpoBaThb MHAOP-
LMo, HeobxoamMyo | Lm0, HeobXxoaumMy | Mauuio, Heobxoam-
ANS peLLeHuns no- ANS peLLeHmns no- MYI0 NS PELLEHUS
CTaBJIEHHOW 3aa4n | CTABNEHHON 3a4a4n | MOCTaBeHHON 3a-
C CYWECMBEHHbIMU | C HEKOMOPbIMU 3a- | Aa4u Ha 8bICOKOM
3ampyOHeHUsIMU. mpYOHeHUsMU YPosHE
HaBblku: | OTcyTCTBME HaBLIKOB, | Bnageet metogamu | Bnageet metogamu | Bnageet metogamu
NPeayCMOTPEHHBbIX KPUTMYECKOTO aHa- | KPUTUYECKOro aHa- KPUTUYECKOro aHa-
[i@HHOW KOMNETEHUMeN | Nu3a MHopMauuy, | nusa uHdopmauuy, | nusa uHgopmaium,
Heobxoaumoit ans Heobxoaumon ans Heobxoaumon ans
peLLeHuns nocTas- peLLeHmns nocTas- peLLeHns nocTae-
NEHHOM 3alayn Ha | NEHHOM 3aayu C He- | NEHHOW 3ajauv 8
HU3KOM YpPOBHE. Komopbimu 3ampyd- | nonHom obbeme
HEHUSMU
Nh-5yk.1
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3HaHus:

®parmeHTapHble npea-
CTaBIEHMS O OLEHU-
BaeT NnocneacTems
BO3MOXHbIX PELLEHUN
3agayu

3HaeT u oueHnBaeT
nocneacTsns BO3-
MOXHbIX PELLEeHNN
3ajauv ¢ cywe-
CMBeHHbIMU OWU6-
Kamu

3HaeT 1 oueHnBaeT
nocneacTsns BO3-
MOXHbIX PELLEHNI
3afaum ¢ Hecyuwje-
CMBeHHbIMU OWU6-
Kamu

3HaeT u oueHmBaeT
nocneacTBIs BO3-
MOXHbIX PELLEeHNN
3afla4m Ha 8bICOKOM
ypogHe

Ymenua: | OTcyTcTBME HaBbIKOB, | YMeEET onpeaenatb | YMeeT onpeaenatb 1 | YMeeT onpeaenstb
NPeayCMOTPEHHBIX W OLEeHVBaTb No- OLeHnBaTb NOCNeA- | 1 OLEHMBaTh no-
[aHHOW KOMMNETEHUMEN | CNeacTBUS BO3MOX- | CTBUSI BO3MOXHbIX CNeAcTBMS BO3MOX-
HbIX peLleHun 3a- PeLIEHNN 3afa4M ¢ | HbIX PELLeHNi 3a-
[a4u C CywecmeeH- | HeCyuecmeeHHbIMU | Jauu Ha 8bICOKOM
HbIMU 3ampyOHEHU- | 3ampyOHEHUSIMU. ypogHe
AMU.
HaBblku: | OTCyTCTBME HaBLIKOB, | Bnageet metogamu | Bnageet metogamu | Bnageet metogamu
NpeayCMOTPEHHBIX onpegeneHusMu u - | onpeseneHnsamMm u onpeaeneHnsMn u
AaHHOM KOMNETEHUMEN | OLEHMBaHWS No- OL|eHVBaHUS Nocnea- | OLEHWBaHUs No-
CneacTBUiA BO3MOX- | CTBUI BO3MOXHbIX CneacTBuin BO3MOX-
HbIX PELLEHUN 3a- PELIeHNt 33a4M C | HbIX PELUEHUI 3a-
[aun Ha HU3KOM HeKomopbIMU 3a- Aayu 8 NoIHOM
YPOBHe. MpYOHEHUSMU obbeme
U0-2nk-3
3HaHuA: | OparmeHTapHble Npea- | 3HaeT MeToabl U 3HaeT MeToabl U 3HaeT meToabl 1
CTaBMEHNSI O 3HAHWAX | CPEACTBA MOBbIE- | CPEACTBA MOBbIWE- | CPEACTBA MOBbILLE-
METOA0B 1 CPeAcCTB HWS 3 DHEKTUBHO- HWS 3IDEKTUBHOCTN | HUS AP EKTUBHO-
NoBbILIEHNS achpek- cTn paboTbl 3Hepre- | paboTbl 3HepreTuye- | cTu paboTbl SHepre-
TUBHOCTH paboTbl TUYECKOrO M 3Mek- | CKOrO M AMEeKTPOTEX- | TUYECKOrO U 3nek-
SHEpPreTMYecKoro n TPOTEXHUYECKOrO HWUYecKkoro 0bopyao- | TPOTEXHUYECKOrO
3NeKTpoTeXHUYeckoro | 06opyaoBaHNS B BaHUS B CENbCKOXO- | 0BOpyaoBaHMS B
0b0opyaoBaHus B Cefb- | CeNbCKOX035M- 3ACTBEHHOM NPOM3- | CENbCKOX035iA-
CKOXO3SMCTBEHHOM CTBEHHOM MPOu3- BOACTBE C HECywe- | CTBEHHOM Npou3-
NpPOM3BOACTBE BOZACTBE C Cywe- CMBEHHbIMU OWuUb- | BOACTBE Ha 8bICO-
CMBEHHbIMU OWUub- | Kamu KOM yposHe
Kamu
Ymenua: | OTcyTCTBME HABbLIKOB, | YMEET AEMOHCTPU- | YMEET AEMOHCTPU- | YMEET 4eMOHCTpU-
NpeayCMOTPEHHBIX poBaTb 3HAHWS Me- | POBATb 3HAHUA Me- | pOBaTb 3HAHWS Me-
AaHHO KOMNEeTEeHUMeN | TOA0B W CPEACTB TO0B W CPEeACTB NO- | TOAOB M CPEACTB
NnoBbILEHNS ahdek- | BbILLEHUS apdek- NoBbILIEHUS 3ch-
TMBHOCTM paboTbl TUBHOCTM paboTbl (HEKTMBHOCTM pa-
SHEPreTM4eckoro u | aHepreTnyeckoro n | 60Tbl aHepreTuye-
9NeKTPOTEXHUYe- ANeKTPOTEXHUYe- CKOTO W 3NeKTpo-
ckoro obopyaoBsa- ckoro 0b6opyaoBaHus | TexHu4eckoro obo-
HWS B CENTbCKOXO- B CENbCKOX0351- py4OBaHUs B CEMb-
39MCTBEHHOM NPO- | CTBEHHOM MPOW3BOA- | CKOXO3SCTBEHHOM
W3BOACTBE C Cywe- | CTBE C Hecywe- NPOM3BOACTBE Ha
CMBEHHbIMU 3a- CMBEHHbIMU 3a- 8bICOKOM ypOBHE
MpYOHEHUSIMU. mpYOHEHUsIMU.
HaBbiku: | OTCyTCTBME HaBbIKOB, BnapeeT 3HaHusMM Bnapeet 3HaHusMM Bnapeet 3HaHusMM

npeayCMOTPEHHbIX JaH-
HO KOMNETEHLMeN

MeTOAO0B M CPeacTB
MoBbILLEHNS 3Ghhek-
TMBHOCTM paboTbl
SHEPreTNYecKoro 1

METOLOB U CPeacTB
MoBbILLEHNS 3Ghek-
TMBHOCTM paboTbl
SHEPreT!4ecKoro 1

METOA0B 1 CPeacTs
noBbILLEHNS 3dhdpek-
TMBHOCTM paboTbl
3HepreTUYecKoro 1

9NEKTPOTEXHNYECKOTO | 3NEKTPOTEXHUYECKOTO | ANEKTPOTEXHUYECKOrO
obopynoBaHus B obopynoBaHus B cenb- | 060pyaoBaHus B
CEMNbCKOXO3ANCTBEH- | CKOXO3ANCTBEHHOM CEMbCKOXO3ANCTBEH-
HOM NPON3BOACTBE Ha HOM NPOW3BOACTBE 8
HU3KOM YpOBHe. nosnHoM obbeme
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NPOU3BOACTBE C HEKO-
mopbIMU 3ampyOHeHu-
Aamu

na-3nk-3

3HaHuA: | OparmeHTapHble npea- 3HaeT paboTty no no- | 3Haet paboty no no- 3HaeT paboty no no-
CTaBMneHNs O BbINOIHe- BbILLEHWO 3h(PEKTUB- | BbIEHUIO DAEKTUB- | BbILLEHMIO 3P dEKTMB-
HUM paboT Mo NOBbIWE- | HOCTW SHEpPreTUye- HOCTW SHepreTuye- HOCTW SHEpreTnye-
HMIO 3)(EKTUBHOCTI CKOTO M 3MEKTPOTEX- | CKOrO W ANEKTPOTEXHWU- | CKOTO U 3NEeKTpoTeX-
SHEpPreTYeCcKoro v anek- | Huveckoro obopygo- | yeckoro o6opyaosa- Hu4eckoro obopypo-
TPOTEXHUYECKOro 060py- | BaHMS B CENbCKOXO- HWS B CENbCKOX0341- | BaHUS B CENbCKOXO-
[0BaHMs B CENbCKOXO- 3ACTBEHHOM NPOU3- | CTBEHHOM MPOM3BOL- | 35IMCTBEHHOM MPOU3-
3AICTBEHHOM NPOW3BOA- | BOACTBE C Cyuwie- CTBE C HECYWECMBEH- | BOLCTBE Ha 8bICOKOM
cTBe CMBEHHbIMU OWUb- HbIMU owubKamu ypogHe

Kkamu

YmeHus: | OTcyTCTBME HABbIKOB, YMeeT ocyllecTBAATb | YMeeT OCyWecTBsTb | YMeeT OCyLIecTBNATb
NpeayCMOTPEHHbIX aH- | BbINOMHEHWe paboT BbINOMHEHWe paboT no | BbINONHeHue paboT
HOW KOMNETEHLMeN MO NOBbILIEHNIO 3Ch- MOBbILLEHNO 3(hek- Mo NOBbLILIEHNIO 3¢h-

(DEKTUBHOCTM 3Hepre- | TUBHOCTU SHepreTuye- | (heKTUBHOCTU SHepre-
TMYECKOrO U NEKTPO- | CKOrO 1 3NEKTPOTEXHU- | TUYECKOTO W AMEKTPO-
TeXHWn4eckoro obopy- | Yeckoro obopyaosa- TEXHN4EeCKoro obopy-
[0BaHMS B CENbCKOXO- | HUS B CENbCKOX035M- | AOBaHUS B CENbCKO-
3ANCTBEHHOM MPOM3- | CTBEHHOM MPOM3BOA- | XO3IMCTBEHHOM NpO-
BOACTBE C Cywje- CTBE C HECYWECMBEH- | U3BOACTBE Ha 8bICO-
CMBEHHbIMU 3ampy0- | HbIMU 3ampydHeHU- KOM yposHe
HEHUAMU. AMU.

Hasbiku: | OTcyTcTBME HaBbIKOB, Bnapeet BbinonHe- Bnapeet BbinonHe- BnapgeeT BbinonHe-
NpeayCMOTPEHHbIX AaH- | HWEM paboT no NoBbl- | HMeM paboT no noBbl- | HMEM paboT NO NOBbI-
HOW KOMNETEHLMeN LIEHMIO 3(PAEKTUBHO- | LUEHMIO APEEKTUBHO- | LLEHWO 3GhPEKTUBHO-

CTM 3HEPreTUYECKOro | CTU SHEPreTUYECKOTO U | CTU SHEPreTUYeCcKoro

W ANEKTPOTEXHUYE- 9NEKTPOTEXHNYECKOTO | M AMNEKTPOTEXHMYE-

ckoro obopyaoeaHns | 060pyaOBaHMS B CeMb- | CKOro 060pyaoBaHMs

B CEMbCKOXO3SINCTBEH- | CKOXO3ANCTBEHHOM B CENbCKOX0351-

HOM MPOM3BOACTBE Ha | NMPOW3BOLCTBE C HEKO- | CTBEHHOM NPOW3BOL-

HU3KOM YpOBHe. mopbIMU 3ampydHeHuU- | CTBE 8 NOSHOM 06b-
Aamu eme

7.3. TunoBbie KOHTPOJIbHbIE 3a1AHUSA

TecTbl 1J151 KOHTPOJIA

Bomnpoc 1. Kakoii MeToJ He OTHOCHTCH K OCHOBHBIM METOIaM IOJIyYeHUs
YIJIEPOAHBIX HAHOTPYOOK U HAHOBOJIOKOH?

e Jlyrosou

e JlazepHO-TepMUYECKU
e [luponurnueckuii
[

buorexHnonornueckui

Bomnpoc 2. O6pa3oBanue cynepMoJieKyJabl B CyNIPaMOJICeKYJISIPHOM XUMHUH
MO’KHO ONMCATH KAK:
e PeunenTop + cydocTpar(bi)

PeuenTop + penentop

[ ]
e CyOctpat + cyocTpat(bl)
e PernenTop + MOHOMEPBI
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Bomnpoc 3. Kakumu 00s13aTeJIbHBIMH CBOICTBAMM J10JI7KEH 00J1a1aTh KaH-
THJIeBep?

e JloJI2KeH MPOBOAUTH JJIEKTPHUYECKUH TOK

e JlomkeH OBITh BBITIOJIHEH U3 MarHUTHOTO MaTepuasa

e Jlo/nKkeH OBITh BBIIIOJHEH U3 3aKaJIEHHOM CTaIn

® JI0JDKEH OBITh THOKHMM C U3BECTHOM »KECTKOCTBIO

Bomnpoc 4. Kakoii 13 MUKPOCKONIOB N300PEeTEH M0O3Ke OCTAIbHBIX?
e CkaHUpYOUIUI CHI0BOH MUKPOCKOII

e CKaHUPYIOLIUKA TYHHEIbHBI MUKPOCKOIT

e PacTpoBbIil MUKPOCKOM

e [[pocBeunBarOMIMi JIEKTPOHHBIM MUKPOCKOIT

Bomnpoc 5. I'1e 0b171 H1300peTEéH CKAHMPYIOUIMHA CHJII0BOM MUKPOCKON?
e B Poccun, B pusukKo-TexHu4eckoM uHcTutryre uM. Modge

e B CIIA, IBM

¢ B repmanckom ¢punuane IBM

¢ B mBeitniapckom punnane IBM

Bomnpoc 6. KTo BBeJ1 B HAY4YHYIO JIUTEPATYPY TEPMUH HAHOMATEPHUAJIbI?
o I'. I'ieiitrep

e K. U. Andepos

e P. QelinmaH

e D, Jlpekcnep

Bomnpoc 7. Ilouemy pudocomy Ha3bIBAIOT MOJIEKYJISIPHBIM acceMOiepom?

e Pubocombl cTposIT O€IKH, OCHOBBIBASICH HA MHCTPYKLMSIX, XPAaHSIIUXCS Ha
nutkax PHK.

e PubGocombl HMEOT pa3Mep HECKOJIBKO AeCITKOB HAHOMETPOB.

e PubocomMbl MOTYT CBOpaunBaThCA B KITyOKH, U3MEHSISI YeTBEPTUUHYIO CTPYK-
Typy

e PubocoObl yMeIOT MpeoOpa30BhIBATh MEXAHUUECKYIO SJHEPTUIO B SHEPTHIO
XUMHUYECKUX CBA3EH.

Bomnpoc 8. Eciiu noMecTUTh TOHKHMH CJIOH IOJYNIPOBOAHUKA C HIUPOKOM
3anpeléHHON 30HOM MeXKAYy ABYMS MOJIYIPOBOAHUKAMU C Y3KOH 3anpeliéHHOI
30HOM, TO MOJYYHUTCH:

e KBaHToOBasi Touka

e KBanToBas sima

e KBaHTOBEIN Oapbep

e KBanToBas urna

Bonpoc 9. Kak Ha3pIBaeTcs camasi BbICOKAsi JHepreTu4eckasi 30Ha B JHep-
reTH4eCKOM CIeKTpe MOJYNPOBOJIHUKOB?

e 30HA IPOBOAUMOCTH

e 3amnpeTHas 30Ha
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e BasienTHasa 30Ha
e KBaurtoBas 30Ha

Bomnpoc 10. Uto Takoe Be3UKYJibI?

o CyOK/ieTOYHbIE YaCTULIBI

e Hanopa3smepHsie BUPYCHI

® 3aMKHYyThIe OUCIIOWHBIE MEMOPaHHbIE 000T0UKH
® benKoBbIE MOJIEKYJIbI, CoiepKalue GepMeHThI

Bonpoc 11. Kakasi BesinuuHa He BXOAUT B ypaBHeHne I'mooca-Tomcona?
e Temmeparypa miaBjieHust

e (CB00O/IHAsi MOBEPXHOCTHAS SHEPTUS

e lI3MeHEHME TEMIOCOAEPKAHUS

® Bs3KOCTh KpUCTAILIATA

Bomnpoc 12. Uto Takoe MoJieKyJIAPHbINA accemoOJiep?

e Meabuaiilnas yacTulia aTomMa

e MosekymsipHas MalllrHa, KOTOpasi 3alporpaMMUPOBaHa CTPOUTH MOJIEKY-
JISIPHYIO CTPYKTYPY U3 00JIe€ MPOCTHIX XUMUYECKUX OJIOKOB

e CyOkyieTouHas YacTHIla

e Komnounnsiii ancamois I1AB

Bomnpoc 13. KTo BiepBblie BHIIBHHYJI HACIO 0 PA3BUTHH HAHOTEXHOJIOTHH B
COBpPEeMEHHOI popMyIUpOBKe?

o II.C. Jlannac

e D. JIpekciep

e P. deitnman

e H. Bunep

Bomnpoc 14. Kak Ha3biBaeTcs 3HaMeHuTast KHUra J. /[pexciaepa, nocss-
NIEHHASI HAHOTEXHOJIOTuu?

e MamuHbI KOHCTPYUPOBAHUSA

e ManmHbel HAHOTEXHOJIOT U

e MamuHsl co31aHus

o ManimHbl TeXHOJIOTUU

Bomnpoc 15. Kakoe cBOHCTBO XapaKTepPHO JJII MUKPO3IMYJIbCHHU?

o MuKpo3My/IbCHH NIPO3PAYHbIE KUIKOCTH

® MUKPO3MYJIbCUM UMEIOT TEMHO-CEPBIN LIBET

® MUKpPO3MYJIbCHUHM HEMPO3PAUYHbIE JKUIKOCTH

® MUKpPO3MYJIbCHH SIBJISFOTCS XOPOLIMMH MMPOBOJHUKAMU AJEKTPUYECTBA

Bomnpoc 16. Kakasi u3 HAaHOCTPYKTYP SBJIACTCH TEPMOJAMHAMHUYCCKH He-
YCTOMYMBOM?

® MukposmyJibcus

o Munesnisl

® VYTiepoIHbIe HAHOTPYOKHU
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e HaunocTpykrypsl, popmMupyoummecs HHTEHCUBHON IJIACTUYECKOM /1e-

(popmanuen

Bomnpoc 17. Uro o3nayaet ypaBHenue I'nooca-Tomcona?

e B3auMoCBsI3b NOBEPXHOCTH O0BEKTA U €r0 00beMa

e B3anMocCBs3b TeMIIEpaTyphl MIIABJIECHUS KPUCTAJUTUTA U BI3KOCTH

® B3auMoCBs3b U3MEHEHUS TEIUIOCOACPKAHUS KPUCTAJUINTA U €r0 COCTaBa
e B3anMocBs3b TeMnepaTyphl IUIABJIeHUS] KPUCTAJUINTA H KPUBU3HBI

OrPAHUYHUBAIOLIEH €ro MOBEPXHOCTH

Ha:

Bonpoc 18. B kakoM MUKPOCKOIIE HCIOJIb3YeTCsl KAaHTHJIeBep?
o CKaHMPYIOIIMN CUIOBON MUKPOCKOM

o CxaHMpPYHOILIMH TYHHEJIbHbIH MUKPOCKOI

® PacTpoBbIi MUKPOCKOII

e [[pocBeunBaromyii dJIEKTPOHHBIM MUKPOCKOIT

Bomnpoc 19. Padora ckaHupyOLIEro TYyHeJIbHOI0 MUKPOCKOIIA OCHOBAaHA

o J/lu(pakuum peHTTeHOBCKHX Jy4ei
® D¢ (deKT TyHHEIUPOBAHUS ANEKTPOHOB YePe3 TOHKUN AUDIECKTPUUECKUN

IMIPOMCIKYTOK MCIKOY HpOBOI[HIHGfI ITOBCPXHOCTBIO 06pa3ua )51 CBGpXOCTpOﬁ )50 ()%

e [IpocBeunBanune oOpasiia peHTT€HOBCKUMU JIydaMu
e [IpocBeunBanue oOpasiia My4YKoM JIEKTPOHOB MPU YCKOPSIOMIEM HampshKe-

auu 200-400 kB

Bomnpoc 20. Uto He MOkKeT SAIBJIATHCS CYNPaMOJIEKYJISPHbIM aHcaMOJiem?
e Besukyna

e Muueinna

® MuUKpO3IMyJIbCHS

® NPaBWJIBHOIO OTBETA HET

Bomnpoc 21. O0pamarrcst Jid B HYJ1b BOJTHOBbIC (DYHKIIMU HA IPAHULIE

KBAHTOBOM AMBI

e Jla

e Her

® Bomnpoc nocTaBiieH HEKOPPEKTHO

e OTBeT 3aBUCUT OT IIUPHUHBI KBAHTOBOM SIMbI

Bomnpoc 22. ITomeuiass TOHKMA €JIOH MOJYIIPOBOJAHUKA € Y3KOH 3alpeiuéH-

HOI 30HOM MKy ABYMS CJIOIMH MaTepuaJia ¢ 0oJiee IIUPOKOI 3anpeléHHou 30-
HOM, OJIyYaloT:

e KBaHTOBYIO TOUKY
e KBaHTOBYyIO sIMy
e KBaHTOBBIN Oaprep
e KBaHTOBYIO ULy
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Bompoc 23. IloueMy KBaAHTOBbIE TOYKH HA3BIBAKOT HCKYCCTBEHHBIMH aTO-

Mamu?

MaM

e KBaHTOBasi TOUKAa, KAK U ATOM, HUMeeET SAPO
e KBaHTOBas TOUKa MOXKET BCTYNATh B XUMUYECKHUE PEAKIIUU MTOJJOOHO aTo-

e KBaHTOBasi TOUKa UMEET pa3Mephl aTOMa
e B KBaHTOBO TOYKE ABUKEHUE OTPAHUUYECHO B TPEX HAINPABICHUSAX U DHEpre-

TUYECKHUI CIICKTP IMOJIHOCTBIO ,HHCerTHBIﬁ, KaK B aTOMC

Bonpoc 24. Uto Takoe ¢pysiiepen?

e JKese3oconepixamasi HAHOCTPYKTYPa, HCIOJIb3yeMasi B MeIMIIHHe
® VYriepojaHas HaHOTpyOKka

e CeMeicTBO MIAPOOOPA3HBIX MOJIBIX MOJIEKYJ 0011el Gpopmysl Cn

o [lnockuit nuct rpaduta MOHOMOJIEKYJISIPHOU TOITUHBI

Bomnpoc 25. Uto Takoe kaHTHIEeBep?
e KoMunbrorepHbli 0JI0K B CHI0BOM MHUKPOCKOIIE
e KoMmbroTepHas nporpaMma 00pabOTKH JaHHBIX CKAHUPYIOLIETO0 MUKPO-

ckona [lonnmosxka i 00pas3oB B paCTPOBOM MUKPOCKOIIE

® 30HI[ B CKAHHUPYIOIICM CHJIOBOM MHKPOCKOIIC

Bomnpoc 26. Kak BeJJM4nHA TYHHEJIBbHOT0 TOKA NIPH Pad0oTe TYHHEJIBLHOI0

MHUKPOCKONA 3aBUCUT 0T PACCTOSIHUSA MEKIY OCTPHUEM MIJIbI M HCCIeAyeMbIM 00-
pazuom?

o JluHeilHO BO3pacTaeT ¢ yMEHbIICHHEM PACCTOSIHUS

® JIMHEWHO yMEHBIIAETCS C YMEHBIIEHUEM PACCTOSIHUS

® DKCIIOHEHIMAIbHO BO3PACTAET C YMEHBIIEHUEM PACCTOSHUS

® DKCIIOHEHIMAJIbHO YMEHBIIAETCS C YMEHBIIEHUEM PACCTOSHUS

Bonpoc 27. ITo nomenkinarype UIOITAK ¢yiiepen C7 0003Hauaercs

cuMBOJIOM (Cro-Isn) UTO0 03HaYaOT HUPPHI B KBAAPATHBIX CKOOKaX?

e ['pynny cummerpun

e JlurepaTypHbI€ CCUIKU

e J[uametp (pyuiepeHa B HaHOMETpax
e Yiici0 aTOMOB B KOJIBIAX

Bonpoc 28. Coenunenusi gpy/iepeHoB, B KOTOPbIX NPUCOeIMHEHHDbIE

aTOMbI, HOHbI MJIM MOJIEKYJIbI HAXOASTCH CHAPYKH YIJIEPOAHOH 000/104KH,
HA3bIBAIOTCSH:

nax?

® JK303/pajibHble COeIMHECHUSA
® DHI0’3palbHbIC COCTUHEHUS
e CynpaapaiabHble COCTUHECHUS
e [lapanpanbHble COETUHEHUS

Bomnpoc 29. Kakue HAaHOCTPYKTYPbI 00HAPY:KEHbI B IIYHTMTOBBIX MOPO-

e OnHOCIOIHBIE HAHOTPYOKU
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o ODymnepeHsl
e JInnmocoMbl
o MaraurtHsle )KUIKOCTHU

Bomnpoc 30. B xakom rogy H. ®eifHMaH BBIIBHHYJI HIEI0 O PA3BUTHU
HAHOTEXHOJIOTUH?
e 1653
1876
1959
1985

Bonpoc 31. Kak meHnsieTcss BKJIaa Mesk(pazHoil 00J1acTH B 001{He CBOMCTBA
00beKTa NpU YMEeHbIIIeHUH ero pa3mepa?

o [Ipu ymeHblIeHUH pa3Mepa 00beKTa BKJIaa MexdazHoi obiactu B 00mIme
CBOMCTBa 00BEKTA YMEHbIIAECTCA

e [Ipu ymeHbllieHHH pa3Mepa 00beKTa BKIIaJ MexX(pa3Hoi 00JacTu B o0LIue
CBOMCTBa 00BEKTA YBEJINUUBACTCS

o [Ipu ymeHblIeHHH pa3Mepa 00beKTa BKJIaJ MexX(pa3Hoi 00JacTu B o0OLIue
CBOMCTBa 00BEKTa MPOXOIUT Uyepe3 MakcuMyM npu 100 Hm

e Ilpu ymenbmiennu pasmepa o0beKkTa BKJIaa Mexkda3zHou 00J1acTu B 00-
IHe CBOMCTBA 00bEeKTA MPOXOAUT Yepe3 MUHUMYM npu 100 Hm

Bompoc 32. YUem u3Becten J. Ipexciep?

e (OcHOBaTeIb HAHOTEXHOJIOTUHU

e Hamnwcan u3BecTHy10 KHUTY "MaluHbl co31aHus"

e SIBisieTcsi Mpe3UAEHTOM MEKIYHAPOTHOI0 001ECTBA HAHOTEXHOJIOT UM
e [lepBOOTKpHIBATENb YIJIEPOIHBIX HAHOTPYOOK

Bomnpoc 33. UTo 03Ha4YaeT OTHOCAIIMIACH K CO3AAHUI0 HAHOO0bEKTOB Tep-
MuH ""Bottom up'?

e Co31aHHe HAHOCTPYKTYPMPOBAHHOIO CJI0S1 HA IOBEPXHOCTH 00bEKTa

o CrpykTypooOpa3oBaHHe, CO3/IaHNE HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI

e JlucneprupoBaHue, yMEHbLIEHUE pa3Mepa HAaHOOOBEKTOB

e Co3gaHue HaHOCTPYKTYPUPOBAHHOTO CJIOSI METO/IOM CyOJIMMAalluU BElecTBa

Bonpoc 34. Uto Takoe kBaHTOBAasi TOUKa?

e KBaHTOBasi TOUKa npeacTaBsieT 000 HAHO00BEKT OJJTHOI0 MaTepuaJja
HAXOAALIUKACSH HA MATPHIIE U3 JAPYyroro Marepuasa

® DJeMEHTapHas CTPYKTypa KBAHTOBOTO U3TyUEHUS

e HanopasmepHblii pa3pbiB B 3JICKTPOMArHUTHOM HU31y4YEHUN

e KBaHT, HaXOAIIMICA B JICKTPOMAarHuTHOM MOJIE

Bonpoc 35. Uto Takoe HAaHOTPYOKM ?

e [IpoTsiKEeHHBIEC CTPYKTYPBI, COCTOSIINE U3 CBEPHYTHIX FeKCAarOHAJIbHBIX Ce-
TOK C aTOMaMH yrjiepoja B y3Jiax

e CemeiicTBO IAPOOOPA3HBIX MOJIBIX MOJIeKYJI 00miel ¢popmyJion C,

® [IpoTsiKEeHHbIE CTPYKTYPBI U3 YIIEPOAHBIX NEPEIIETEHHBIX IIENEn
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e MeramioopraHnyecKrue BUTHIE TOJIUMEPHI

Bomnpoc 36. KTo 3 u3BeCTHBIX HCCIeI0BaTeNIel He SIBJISIETCH JIaypeaToM
HoOeneBckoii npemuu?

e JK.-M. Jlen

o XK. Andepon

o P. deitnman

e IIpaBwibHOIO OTBETA HET

Bonpoc 37. Kakoe u3 BbICKa3bIBAHNI COOTBETCTBYET ONpeIeJIeHUI0 HAHO-
TEeXHOJIOTUH, JTaHHOMY B HanmoHa/IbHOM HAHOTEXHOJIOTHYeCKON MHULUATHBE
CHIA?

e HaHoTexHOJI0THS - ITO TEXHOJOTHS CO3AHMS HAHOMATEPHUAJIOB

e HaHoTexHOJIOTUS - 3TO TEXHOJIOTUS Oy AyIEro

e CyIIHOCTh HAHOTEXHOJIOTMH B CIOCOOHOCTU Pab0TaTh Ha MOJIEKYJIIPHOM
YpOBHE, aTOM 32 aTOMOM CO3/1aBaTh OOJIbIIINE CTPYKTYPhI C PYHIaMEHTAILHO HOBOM
MOJIEKYJISIPHOM OpraHu3aluei

e CyTb HAHOTEXHOJIOTHH B CO3JJaHUU HAHOMEXAHNU3MOB

Bonpoc 38. Urto takoe CVD?

e Mcnapenue u oca:kieHue B HHEPTHOM cpele

e llcnapeHue U OCaXXJeHUE B PEAKLIMOHHOU Cpelie C IIOJIyYEHUEM HOBBIX CO-
€IUHECHUN

e CaMOpacrpOCTPaHSAIOIIMICSA BBICOKOTEMIIEPATYPHBIN CUHTE3

e DJIEKTPOHHBINA YWI HA OCHOBE KBAHTOBOW TOUKH

Bomnpoc 39. Kak na3piBasiach peub P. @eiiHMaHa 0 pa3BUTHH HAHOTEXHO-
Jorum?
e Mamunbl co3ganus - "'The enging of creation"
e Ha nne muoro mecta - "There is Plenty of Room at the Bottom"
e Hanoctpykrypsl - "Nanostructures”
e Hanoyctpoiictsa - "Nanodevices"
Bomnpoc 40. B kakux ycTpoiicTBax NPMMEHATCH MATHUTHASA )KUJAKOCTh?
e KuHeckonbl
e Tpansucropsl
e VYcTpolicTBa CMa3Kd MAarHUTHBIX JIEHT
e J[MHAMHUKH

Bonpoc 41. Uto 03Ha4YaeT OTHOCSAIIMIACH K CO3AAHUI0O HAHOO00bEKTOB TeP-
muH "Top down'"?

e J/IlucneprupoBanue, yMeHbllIeHUE pa3Mepa 00beKTa

o CTpyKTypoOoOpa3oBaHue, CO3IaHNE HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJTI

o Co3naHue HAHOCTPYKTYPUPOBAHHOTO CJIOSI HA HUYKHEHN MOBEPXHOCTH 00b-
eKTa

e (Cosz/laHre HaHOCTPYKTYPUPOBAHHOTO CJIOS OCAIUTEIbHBIMU METOIAMU
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Bomnpoc 42. Kakoii n3 Poccuiicknx By30B BiepBble IPOU3BET HAO0P CTy-
JE€HTOB HA CHENUAJBHOCTD ''"HAHOMAaTepHaJibl'" VI HHKEHEPOB?

e PXTY um. /I.A. MenaeseeBa

e MoOCKOBCKas TOCyJapCTBEHHAs aKaJeMHUs TOHKON XMMUYECKON TEXHOJIOTUU
uM. M.B. JlomoHOCOBa

e Cankt-IlerepOyprckuii rocy1apCTBEHHBINA TEXHOJIOTUYECKUN HHCTUTYT

e YpanbCKUW rOCy1apCTBEHHBIN YHUBEPCUTET

Bomnpoc 43. Uto Takoe pazmepHbIii 3p(PeKT B TeXHOJIOTHM HAaHOMAaTepHa-
JIOB?

e H3meHeHMe CBOMCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT pa3Mepa 3JieMeH-
TOB HX CTPYKTYPBI

¢ l3MeHeHue pa3Mepa HAaHOOOBEKTOB B 3aBUCMOCTH OT BHEIIHHUX YCJIOBHMA

¢ lI3MeHeHHe CBOMCTB HAHOOOBEKTOB B 3aBUCMMOCTH OT BHEIITHUX yCIOBUMN

e lI3MeHeHue pa3Mepa HAaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

Bonpoc 44. Uto Takoe JunocomMbi?

e CyOKJIETOYHBIC YACTHUIIBI

e benkoBbie MONEKYIIbI, coAepKamue (hepMeHThI
e HanopasmepHbie BUPYCHI

e 3aMKHYTbIe OUCTOITHBIE MEMOpaHHBIE 00O0JIOUKHU

Bomnpoc 45. Uto Takoe MarHMTHast ’KUIAKOCTH?

e PacruiaBieHHBIN MAarHUT

¢ B3Bech peppOMarHUTHBIX YaCTHUIL B )KUJIKOCTH

e JXuakocTb, MoABEprHyTask MarHUTHOM 00paboTKe

e KuakocTu, U3MEeHsSIIOIIME yAeJbHbIA 00beM NPU HAMATHUYMBAHUU

Bomnpoc 46. Kakoe Ha3BaHue 1/l HAHOIIOPOLIKOB M HAHOMATEPHUAJIOB HC-
1n0J1630BaJ10ch B CCCP Hauyunas ¢ 50-x rogos?

e VYIibTpaaucnepCcHbIe

e BoicokoaucnpecHsle

e HanonucnepcHbie

e CBepxXIOUCIIEPCHBIE

Bomnpoc 47. Urto o3HauyaeT TepmuH ""HaHo'"?

e HaHo (mo-rpeyecky nanos) 03Ha4aeT KaApJIuK

e Hano (mo-gpeBHErepMaHCcKu nanor) 03Ha4yaeT THOM

e Hano (mo-uTanpsHCKU nano) 03Ha4aeT MaJeHbKUIA YEIOBEK
e HaHo (mo-ucraHcku nanes) 03Ha4aeT MEJIKOE JKUBOTHOE

Bonpoc 48. [loueMy KBAaHTOBbIE€ TOYKH HA3bIBAIOT HCKYCCTBEHHBIMM aTO-
Mamu?

e KBaHTOBasi TOUKA, KAK M aTOM, HMeeT PO
e KBaHTOBas TOYKa MOXKET BCTYNaTh B XUMUUECKHE PEAKIIUU MTOAO00HO aTo-
MaM
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e KBanToBas TOYKa UMEET pa3Mepbl aTOMa
e B kBaHTOBOI TOUKE IBH>KEHHE OIPAHUUYEHO B TPEX HANIPABJICHUSIX U SHEPre-
TUYECKUM CIIEKTP MOJTHOCThIO TUCKPETHBIN, KaK B aTOME

Bomnpoc 49. Ykaxure npaBHJIbLHYIO IIOCJI€10BATEILHOCTh BUI0OB JTUTOrpPa-
(uu B 32aBHCHMOCTH OT YMEHbIICHUSI pa3Mepa MoJIy4aeMbIX 3JIEeMEHTOB HHTe-
rpajabHbix cxem (MMC)

e Onruyeckasi > Y®-simrorpadus > PeHTreHOBCKas > JJIEKTPOHHO-Iy4e-
Basi

e DJEKTPOHHO-TyueBas » PentreHoBckas » Y @-nurorpadus » Onrtudeckas

e Pentrenosckas » Y ®-nutorpadus » Ontuueckas > J1eKTPOHHO-Ty4YeBast

o YO-nutorpadus > OnTudeckas » DJIEKTPOHHO-TyuYeBas > PeHTreHOBCKas

Bomnpoc 50. Uro Takoe npexkypcop?

e Anmapar JJi OJy4eHUs] HAHOYACTHII

e Jlro00e ncxoaHOE BEIIECTBO B XMMHYECKOI peaKI iy MOJTyYeHUs] HAHO-
YacTHL

e lcxomHoe BElecTBO, KOTOPOE CTAHOBUTCS HEOOXOUMOM, CYIIECTBEHHOMN
YaCThIO MPOAYKTA

e BemecTBo-kaTaiM3aTOp IPU MOJYYEHUN HAHOYACTHII.

Bomnpocsl k 3aueTty

1) O0uue cBeneHUs 0 HAHOTEXHOJOTHMSAX: YTO MOHMMAETCA IOJA TepPMUHAMU
"Hanomarepuansl", "Hanorexnonorun", "Hanocucremnas texuuka". [Ipusectu npu-
MEpBHI.

2) CkaHupYIOLIUA TYHHEJIbHBIM MUKPOCKOII: YCTPOWCTBO, MPUHIUI JEHCTBUS,
PEXUMBI paOOTHI.

3) CkaHUpYIOIIHMIT aTOMHO-CUJIOBOMI MHUKPOCKOI: YCTPONCTBO, MPUHIIUI JIEH-
CTBUSI, CITIOCOOBI MPOBEICHUSI AaTOMHO-CUIIOBOM MUKPOCKOIIHH.

4) 3onaoBas aurorpadus.

5) C yem cBsi3aHa NOBBIIIEHHAS IPOYHOCTh HAHOKPUCTAIIMYECKUX MAaTEPUAIIOB.

6) KakoBa 0COOEHHOCTb CTPYKTYpbl MEX3EpPHBIX TI'PAaHMI] HAHOKPUCTAJUIMYE-
CKOI0 Marepuasna.

7) KakoBa 10151 HAHOKPHCTAJUIMYECKOTO BELIECTBA, MIPUXOISILIErocs Ha MEX3e-
PEHHBIE TPaHULIBI.

8) [IpuBeaure Gopmyibl, OMUCHIBAIOIINE 3aBUCUMOCTH O0IIIEN JOIH MOBEPXHO-
CTell paszena, JoJield MeX3EePEHHBIX TPAHULI, a TAKXKe TPOMHBIX CTHIKOB OT pa3MepOB

KPUCTAILIOB.
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pam.

9) KakoBbl TEpMOIMHAMUYECKIE OCOOCHHOCTH HAHOCTPYKTYP.
10) Kak MOXHO paccuuTaTh 3JIEKTPOCONPOTUBICHUE HAHOMATEPHUAJIOB.
11) Onpenenute 0cOOEHHOCTH HAHO()EPPOMATHETUKOB.

12) Yem 3amensiercs: peppomMarHeTusm mpu nepexoae K HaHOMETPOBBIM pa3Me-

13) Onpenenure NOHATHE CyliepapaMarHeTU3M.

14) [Iepeuyuncnute TUIIBI HAHOTIOPUCTHIX MATEPUATIOB.

15) YeMm xapakTepu3yeTcsi HOPUCTOCTb.

16) Uto Takoe 1€OJUTHI U T/I€ OHU MPUMEHSIOTCS.

17) [aiite onpeneneHue aMmop(pHOro COCTOSTHUSI TBEPAOTO TENa.
18) Uto Takoe OaU3KHMIA U JATLHUM MOPSAJIOK B TBEPAOM TEJIE.

19) HazoBuTe OCHOBHOE OTJIMUME MOHSTUM «aMop(bHoe COCTOSAHHEC» U «CTCK-

J000pa3HOE COCTOSTHUEY.

20) HazoBuTe OCHOBHBIE CIIOCOOBI OJIYYEHHUSI aMOP(HBIX CIJIABOB.

21) B uewm 3akitodaeTcsi OCHOBHOE OTJIMYHE 30HHON CTPYKTYphl amop(HOTo

MMOJYIIPOBOJHHUKA OT €TI0 KPUCTAJINIMICCKOI'0 aHaJI0ra.

22) UYro Takoe dyiuiepeH.
23) Yto Takoe QyIepuUTHI.
24) Yto Tako€ HAaHOKOMITA3UIIMOHHBI HAHOMATEPHUAJ.

25) B dyem 3akimrodaeTcsl OTIMYME METAJNIMYECKOI0 HAaHOKOMIIO3MTA OT IOJIH-

MEPHOTO.

TOB.

26) Kakue cymecTByOT TUIIBI HAHOKOMITO3UTOB.
27) Kak U3MeHSI0TCSl MArHUTHBIE CBOMCTBA MOJIMMEPHBIX KOMITO3UTOB.

28) [IpuBeauTe npumepsbl OPMUPOBAHUS METAILTONOIUMEPHBIX HAHOKOMITIO3H-

29) B kakux ycnoBusax GOpMHUPYIOTCS HAHOKPUCTAIUIMYECKHUE TIEHKH.

30) Onpenenute poib SHEPTUUA OCAXKIAEMbIX HOHOB B HOHHO-TIJIA3MEHHBIX Me€-

TOAAaX.

31) HazoBute MmexaHu3Mbl ymnpaBieHHs (HOPMHPOBAHHEM HAHOKPUCTAIIMYE-

CKUX MOKPBITHM.

32) Uto Takoe HAHOKOMIIO3UTHBIE TOKPBITHUS.
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33) Kakue cymecTByrOT IpyIIibl HAHOKOMITO3UTHBIX TOKPBITHIA U KAK OHH KJIac-
CUDUITUPYIOTCA.

34) C ueM CBsI3aHO MOBBILIEHNE TBEPAOCTH B HAHOKOMITO3UTHBIX MOKPBITUSX.

35) Kak BiusieT CTpyKTypa NOKPBITUHA Ha TEPMUYECKHE CBOMCTBA.

36) Uto co0oil mpencTaBisieT aHTUKOPPO3UOHHBIM IMPUITOBEPXHOCTHBIN HaHO-
CJIOW KOHCTPYKLMOHHOI'O MaTepHaa.

37) Uto coboii mpeacTaBiIsieT TepMOOapbEepHBIN MPUITOBEPXHOCTHBIN HAHOCIION
KOHCTPYKI[MOHHOTO MaTepurala.

38) B uem cocTOUT TEXHOIOTHS U3TOTOBICHHUS HAaHO(IIOWTHOTO YHTIA U TJIe OH
IIPUMEHSETCA.

39) Yro Takoe OMOYUIN U 1€ OH PUMEHSETCS.

40) Kak nmosydaroT CBEpXTOHKHE METAINIMYECKUE U YIIepOJHble (POJIBIU U T/1€
OHH IIPUMEHSIIOTCS.

41) HazoBuTe OCHOBHBIE HAIPABJIECHUS IPUMEHEHUSI HAHOKPUCTAIUINYECKUX Ma-
TE€PUAJIOB B IIPOMBIIUICHHOCTH.

42) [IpuBeauTe npuMepbl NPUMEHEHUSI HAHOCTPYKTYP B MPUOOPOCTPOEHUHU.

43) HazoBuTe 0COOEHHOCTU MPUMEHEHUS HAHOPA3MEPHBIX CTPYKTYp, CO3[aH-
HBIX C [IOMOILBIO ITYYKOB 3apsIKEHHBIX YaCTULI.

44) Ha3zoBuTe BO3MOXHOCTH IPUMEHEHUS YTIEPOIHBIX HAHOTPYOOK. [IpuBe-

JUTE IPUMEPHI IPUMEHEHUSI HAHOCTPYKTYP B OMOTEXHOJIOTHHU.

7.4. MeToauka OlleHUBAHUS 3HAHUN, YMEHUI, HABBIKOB

OueHka 3HaHUM, YMEHUI ¥ HABBIKOB U (UJIM) OMBITA JAESITEIIbHOCTH, XapaKTepu-
3YIOIIUX ATaIbl (OPMHUPOBAHUS KOMIIETCHITUI 110 JUCHUIUIMHE TTPOBOAATCS B hopme
TEKYIIIET0 KOHTPOJISI U MPOMEXKYTOYHOM arTecTanuu. Texkyuii KOHTPOJIb TPOBOAUTCS
B TCUCHHE CEMECTpa C IICJIbI0 ONPEACIICHUS YPOBHS YCBOCHHS O0YYaIOIIMMUCS 3HA-
HUM, GOPMHUPOBAHMSI YMEHUN U HABBIKOB, CBOCBPEMEHHOT'O BBISIBIICHUSI TIPETIOaBaTe-
JIEM HEJOCTAaTKOB B MOJTOTOBKE OOYYAIOIIUXCS U MPUHSATHUSI HEOOXOJAUMBIX €p MO ee
KOPPEKTUPOBKE, a TAKXKE /I COBEPIIIEHCTBOBAHUS METOIUKU O0YUEHUSI, OpTraHU3aI|H
y4eOHOM paOOThl ¥ OKa3aHUsI MHIUBUIYJIbHOM MOMOIIY 00YUYarOIIIUMHUCS.

Kpurepuu oneHky 3HaHMH CTYICHTOB NPU NPOBEACHUN TECTHPOBAHUA
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OuneHka «OTJIMYHO)» BBICTABJISICTCS MPU YCIOBHHM MPaBUIBHOIO OTBETA CTY-
JIeHTa He MeHee YyeM 85% TeCTOBBIX 3aIaHUM.

OuneHka «X0pou0» BbICTABIISIETCS PU YCIOBUY ITPABUIIBHOTO OTBETA CTYACHTA
He meHee yeM 70% TeCTOBBIX 3aIaHUM.

OueHka «yJI10BJIETBOPUTEIBLHO)» BBHICTABIICTCS IMPU YCIOBUH ITPABHIIBHOTO OT-
BeTa CTyJieHTa He MeHee YyeM 50% TeCTOBBIX 3aJlaHUi.

OueHka «Hey/I0BJIETBOPUTEIbHO» BHICTABJISETCS MPU YCIOBUHU MPABUIBLHOTO
OTBeTa CTyZieHTa MeHee ueM 50% TeCTOBBIX 3aaHuM.

Kpurepuu onieHkn 0TBETOB Ha 3a4eTe

OueHKH «3aUTeH0» 3aCTy)KUBAET CTYACHT, 0OHAPY>KUBIITUH BCECTOPOHHEE, CH-
CTEMaTHYECKOE U ITyOOKOE 3HAHME Y4eOHOIro MaTepuana, yMEIUMid cBOOOTHO BbI-
MOJIHATH 3aJaHus, IPEIyCMOTPEHHBIE MPOrPaMMON, YCBOUBILINI OCHOBHYIO U

3HAKOMBIU C JOTIOJHUTEIILHOU JTUTEPATypPOM, pEKOMEHIOBAaHHOM Kadeapoi, fe-
MOHCTPHUPYIOIIME CUCTEMATUUECKUNA XapaKTep 3HAHUM MO JUCHUIUIMHE U CLIOCOOHBIE
K UX CaMOCTOATEIILHOMY IOTOJTHEHUIO U OOHOBJICHUIO B X0J1€ Y4€OBbI.

OuneHka «He3aYTEeHO0» BHICTABIISIETCS CTYICHTaM, OOHAPYKUBIIIUM MPOOEIIbI B
3HAHMSIX OCHOBHOTO y4€OHOT0 MaTepHalia, I0MyCKaloIMUM MPUHIUITHATBHBIC OIIUOKH
B BBIIIOJIHEHUU NPEAYCMOTPEHHBIX MPOrpaMMoil 3aaHuid. Takol OLIEHKU 3aCITykKu-
BaIOT OTBETHI CTYJEHTOB, HOCAIIIUE HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIN, TOBEPX-
HOCTHBIN XapakTep, KOT1a CTYyIEHT HE IOHUMAET CYIIECTBA U3JIaraéMbIX UM BOIIPOCOB,
YTO CBUJETEILCTBYET O TOM, UYTO CTYJCHT HE MOXKET JaJibllie MPOJA0IKATh OOyUEHHUE

0€3 TOMOJIHUTENBHBIX 3aHSATUN 110 COOTBETCTBYIOIIEH AUCIUTLIINHE

8. IlepeyeHb OCHOBHOI U IONMOJTHUTEIbHON Y4eOHOM JIUTEPATYPHI,
He00X0AUMOi1 1JI1 OCBOCHUSA TUCHHUILIMHBI
a) Ocnognas numepamypa:
1. Ky3nenoB H.T. «OcHoBbl HanoTexHonorumw»: yueouuk / H.T. Ky3neuos,
B.M. HoBoropiies, B.A. XKa6pes, B.11. Mapronun. M.: BUHOM. JlaGopaTopus 3Ha-
uwuii, 2014 r. http://znanium.com/bookread2.php?book=541189.

2. Maptun-Ilanema P.X., JlTaxTakus A. «HaHoTexHOJIOrMY - yaapHBIIA BBOIHBIN
Kypc»: yueb. nmocooue / Ilep. ¢ anrn. E.I'. 3abonomnkoi, A.B. 3a6onoukoro. [onro-

npyauerit: MUatemnexr, 2014 r. http://znanium.com/bookread2.php?book=468199.
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3. Py6un A.b. «<HanobuorexHomorum»: mpakTukym / 2-e¢ uzf. (31.). - M.: BU-

HOM. JlaGopatopust 3Hanwmid, 2013 T. http://znanium.com/bookread2.php?book=502098.

4. SnmapoBa A.X. «HaHOTEXHOJIOTHH B CEIIBCKOM XO3SMCTBE: HaydyHOE 000C-
HOBAHUE MOJYYCHUS U TEXHOJOTMHU UCIIOJIb30BaHUSI HAHOCTPYKTYPHBIX 1 HAHOKOMIIO-
3UTHBIX MaTepuanoBy/ A.X. Annaposa. Kazanb: [{eHTp HHHOBaIIMOHHBIX TEXHOJIOTUH,
2013 .

0) /lononnumenvnan 1umepamypa:

5. JlozoBckuit B.H. «HanotexHonoruu B 31eKTpOHUKE. BBeieHre B crienuaib-
HOCTbY»: yueOHoe nocodue / B.H. JIozoBckuii, C.B. JIo3oBckuid. 2-¢ uzsa., crep. CaHkT-
[lerepOypr: Jlanb, 2019 1. DOnexkTpoHHO-OMONMOTEUHass cucteMa «JlaHby:

https://e.Janbook.com/book/113943.

6. Mapronun B.U., )Kabpes B.A., JIykpsinoB I'.H., Tynuk B.A. «BBengenue B
HaHOTeXHOJoruto»: yueoHuk / Cankt-Ilerepoypr: Jlans, 2012 r. DnekTpoHHO-0MO-

nmuoteyHas cucteMa «Jlanpy: https://e.lanbook.com/book/4310.

7. CtpoxoBa B.B. «HaHocucTembl B CTpOUTEILHOM MaTEpUAIOBEICHUNY: yueo-
Hoe nocobue / B.B. Ctpokona, 1.B. XXepnosckuii, A.B. UepeBarona. 3-¢ u3., crep.
Cankr-IletepOypr: Jlanb, 2017 1. DnekTpoHHO-OMOMMOTEUHas cucrema «JlaHby:

https://e.lanbook.com/book/93008.

9. IlepeueHn pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHUKALIMOHHOM CeTH
«/HTepHeT», HeOOXOAUMBIX /IJIsl OCBOEHUSI JUCHUILTUHbI
1. MuHHCTEPCTBO CeNbCKOTO X03siiicTBa PD.- mcex.ru
2. Elibrary. ru (PMHLI)- nayunas snektpoHHas 6ubanoreka. — Mockaa, 2000.
http://elibrary.ru

3. Mupogas uudpoBas 6ubiamoreka - https://www.wdl.org/ru/country/RU

4. Hayunas 6u6mmoreka MI'Y umenu M.B. JlomonocoBa - http://nbmgu.ru

5. Poccuiickast rocygapcTBeHHast Onbmuorexa - rsl.ru

6. becrinaTHas anexkTpoHHas 6uOaMoOTEKa - ElMHOE OKHO JlocTyna K o0pa3oBa-

TeJLHBIM pecypcam - http://window.edu.ru

7. Pecypc MCX PO - Cuctema IMCTaHIIMOHHOTO MOHUTOPUHTA 3€MENb CEb-

xo3HazHauenus AIIK (CAM3 AIIK)- http://sdmz.gve.ru
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8. Pecypc MCX P® - ®enepanphas ['eonndopmarriontas cucrema «ATiac 3e-

Menb cenbxo3HazHaueHus» (OI'MC A3CH)- http://atlas.msx.ru.

HanmeHoBaHue anek- n HanmeHoBaHue opraHusauuu-Bna-
. puHag- .
TPOHHO-OMONMOTEYHOI Appec caiita Aenbla, PeKBM3UTbI JOrOBOpa Ha 1c-
NeXHOCTb
cuctembl (36C) nonb30BaHue
?;;'gﬁg?ﬁ;ggfgﬁ:g:;:aﬂ 000 «M3patenbcTBo MaHby CaHkT-Me-
TlaHb» (<VIHKEHEpHbIE cTopoHHss | hitp://e.lanbook.com | Tepbypr Jorosop Ne 115 ot 17.03.2020
r.c 15.04.2020 r. go 14.04.2021 r.
Hayku» 1 «MHdopmaTukay)
[octyn K konnekuum «Egu-
Hasl MPOGPECCHOHANTbHAS 000 «W3patenbcTso Manby CaxkT-Me-
0asa AnA arpapHbix 8y308 , Tepbypr [orosop Ne 80/22 ot
;Z':E""HT:’;:‘;LZ‘;T:::: aEC cTopowHsA | hitp://e.lanbook.com | 99 03 9099 1. ¢ 15,04.2022 1. 0
XEHepHo-TexHn4eckune 15042023 1.
HayKu
ONEeKTPOHHO-61BnMoTeYHan
cuctema «3gaTennbeTeo 000 «W3patenbcTtBo MaHby CankT-lMe-
NaHby. «3KOHOMMKA M Me- | CTOpPOHHAS | http://e.lanbook.com | TepBypr Lorosop Ne 47 ot 20.01.2020
HEeMKMeHT- M13naTenbcTBo ¢ 01.02.2020 r. o 01.02.2021 r.
HatukoB u K»
000 «Monnpep cnpasoyHuku» Corna-
Polpred.com CTOPOHHsAS | hitp://polpred.com weHune ot 05.12.2017r. bes orpaHunye-
HWS BPEMEHN.
ONEeKTPOHHO-6KBnMoTeYHas 000 «W3natenbcTBo MlaHb» CaHkT-Me-
cuctema «M3gatenscTeo CTOpPOHHASA | http:/e.lanbook.com | Tepbypr dorosop o1 09.07.2013 r.
NaHby (KypHanbl) Be3 orpaHnyeHns BpeMeHu
, o 000 «Hpait» [lorosop Ne 35 ot
3BbC «tOpaiTy CTOPOHHSSA gtgﬁr']/évmw'b'bho' 12.12.2017 r. k pa3geny «JlereHgapHble
— KHMrn» 6e3 orpaHn4eHnst BpEMeHM
http://www.biblio- 000 «3neKkTpoHHOE M3aaTensLCTBO
OBC «lOpawnt» CMNO CTOPOHHSS onliﬁe u/ ' tOpanT» [Jorosop Ne 195 ot 16.12.2021 r
- C 18.02.2022 no 17.02.2023 r.

10. Meroauyeckue ykasaHus AJs1 00y4al0LIUXCH 10 OCBOCHHIO

AUCIUTTAHBI

N3yuenne nucuumuael «Hanorexnonorum B AIIK» ocymectBisieTcss ¢ umc-
MOJIb30BaHUEM KJIACCUYECKUX (POPM YUEOHBIX 3aHITUMN: JTEKIUH, MTPAKTUIECKUX 3aHS-
THH, CAMOCTOSITEIIBHON pabOThI BO BHEAYIUTOPHOM 0OCTaHOBKE.

PexoMeH1anMu o NOAroTOBKE K JIEKIIMOHHBIM 3aAHATHAM (Te€OpeTHYeCKUil
Kypc). Jleknus siBnsercs Benymieil popmoit yueOHbIX 3aHATUH. JIekus npenHasHa-
YEHA T U3JI0KEHUS IIPEIOIaBaTeIeM CUCTEMATU3UPOBAHHBIX OCHOB HAYYHBIX 3Ha-
HUW 1O JUCHMIUIMHE, aHAIUTUYECKONH MHGOPMALUK O JUCKYCCHOHHBIX MpoOliieMax.
Ha nexnun, kak mpaBuiio, OJHUMAIOTCSI HAM0O0JIEE CII0KHBIC, Y3ITOBBIE BOMPOCHI yueo-

HOM JUCIUIIINHBIL.
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MaxkcuManbHbIN 3P PEKT JeKIns AaeT TOTAA, KOTJa CTYACHT 3apaHee TOTOBUTCS
K JIEKIIUOHHOMY 3aHSTHIO: 3HAKOMUTCS ¢ MPOOJIeMaMu JIEKIIUHU 10 YYEOHUKY WU 1O
nporpaMme JIUCUUILIMHBL. PEeKOMEHIyeTcsi MmpocMaTpuBaTh 3alUCH MPEABIIYIIETO
y4eOHOr0 3aHATHS, UCXOS U3 JOTUYECKOTO €AMHCTBA TEM YUEOHOU TUCHIUTLITAHBI.

B xoze nekuuu cTyeHTy 1eaecoo0pasHo:

CtpeMuThbes HE K JOCIOBHOM 3allMCH M3JIaraéMoro MpernoiaBaTesieM y4eOHoro
MaTepuaia, a K OCMBICICHUIO YCIBIIIAHHOTO W 3allUCM CBOMMHU CJIIOBAMH OCHOBHBIX
(bakToOB, MBICIIEH JEKTOpA; BBIPAOATHIBATh HABBIKM TE€3MCHOTO M3JIOKECHHS U HaIHMca-
HUS y4eOHOro MaTtepuala, BECTU 3alMCU «CBOMMH CIIOBAMI», BMECTE C TEM, HE JIOITyC-
Kasi UICKa)KeHUS WJIM TIOJIMEHBI CMbICIIa HAYYHBIX BbIpakeHui. OnpeneneHus, Ha KOTo-
pble 00palaeT BHUMaHKE MPENOoAaBaTelb JU00 CI0BaMU, JINOO MHTOHALIUEH, CIeTyeT
3alMCBIBATH YETKO, JOCIOBHO. Kak nmpaBuiio, Takue onpeneaeHus Ipeno1aBarelib mo-
BTOPSIET HECKOJIBKO pa3 WM JA€T MO/ 3aIUCh.

1. OcraBnATh B TeTpagu ISl KOHCHEKTA JIEKIIMU IIUPOKHUE MOJIs, JTHOO BECTH
3aIliCU Ha OJJHOM CTpaHUIlEe. DTO HY>KHO AJIs TOTO, YTOOBI B JAJIbHEUIIIEM MOKHO OBLIIO
Obl BHOCHUTH HEOOXOJUMBIE [IOMOJIHEHHUS B COJEpNKAHUE JIEKUUU W3 PA3THYHBIX
UCTOYHUKOB: MOHOTpaduil, ydeOHbIX TOCOOMIL, EPUOIUKHU U JIP.

2. ITucate Ha3BaHHWE TEMbl, y4eOHbIE BOMPOCH! JEKIUU HAa HOBOW CTpaHMIIE
TeTpaju, YTOOBI JIETKO MOXKHO ObLIO HAMTH HEOOXOUMBbIE YUeOHBIN MaTepHall.

3. Hauunath KaXayr0 HOBYIO MBICIb, HOBBIN (DparMEHT JEKIMH C KpacHOMN
CTPOKH; 3ar0JIOBKH U MOA3aroJIOBKH, BAXKHEHIIINE MOJI0KEHUS, HA KOTOpbIE oOpaliaer
BHUMAaHHUE MpENnoAaBaTesib, & TaKXK€ OMNPEIEICHUS BbIACIATH: OyKBaMH OOJBILIETO
pa3Mmepa, YepHUIaMH JPyroro 1BeTa, 1100 Mo J4epKUBATh.

4. HymepoBats Berpeuaromuecs B JieKIMU nepeunciaeHus qugpamu: 1, 2, 3.,
i OykBamu: a, 0, B.... [lepeunciienus ydiiie 3amuchiBaTh CTOIOIOM. Takasi 3ammch
MPUAAET KOHCIIEKTY OOJIBITYIO HAIJISIAHOCTD M CIIOCOOCTBYET JIyUIlIeMY 3allOMUHAHUIO
y4eOHOro Marepuana.

5. Bripaborath ynoOHY!O W TOHSATHYIO 1Jisi ceOS CHUCTEMY COKpAIIleHHH U
YCJIOBHBIX O0003HAYEHUH. DTO SKOHOMHUT BpEMs, MO3BOJISIET 3aMMCHIBATh MaTepual
KQ)KJI0M JIEKIIMH [TOYTH JOCIOBHO, JAET BO3MOKHOCTh CKOHLUEHTPUPOBATh BHUMAHHE
Ha COJEp)KaHMM H3JIaraéMoro MaTrepuaja, a HE Ha MEXAHMYECKOM IpoIecce

KOHCIICKTUPOBAHM.

30



[To oxoHYaHHUIO JEKIMH 11e1eco00pa3Ho J0opadbaThIBaTh €€ KOHCIEKT BO BPEeMs
CaMOCTOATENIbHOM pabOoThI B TOT )K€ JIEHb, B KpailHEM cllydae, He MO3/Hee, YEM CITYCTs
2-3 gHs mocie ee MPOCIYIIMBaHUs. JTO BaXXHO IMOTOMY, UTO €Il He 3a0bIT y4eOHBIH
MaTepuan JEKIUHU, CTyJACHT HaXOAMUTCS IOJ €€ BIeYaTIeHHWEM, KaK MpPaBWIIO, SICHO
MOMHUT yKa3aHUs IIPETojaBaTessi, XOPOIIO OCO3HAET, YTO €EMY HEMOHSATHO U3 MaTepH-
aja JEKIHH.

PexoMeH1anuM 1Mo MOArOTOBKE K NMpaKkTHYecKMM 3aHATHAM. CTyaeHTam
CJIelyeT MPUHOCUTH C COO0I PEKOMEHI0BAHHYIO MPENOAABATENIEM JTUTEPATYPY K KOH-
KpeTHOMY 3aHsATHI0. Hanbosee 1ienecooOpasHasi crpaTerus caMoCTOSTEIbHOM MOAr0-
TOBKHU cTyaeHTa k [13 3akimodaercsi B TOM, 4TOObI Ha TIEPBOM dTare YCBOUTh COJEpKa-
HuUe BceX Bonpoco [13, oOpaiias BHUMaHuUs Ha y3710BbIE POOIEMBI, BbIJIEJICHHBIE pe-
1oJlaBaTesieM B X0/ie JIeKIuH J1u00 KoHcynbTanuu K I13. [{ng storo Heodxoanumo, Kak
MUHHUMYM, TPOYMTATh KOHCIIEKT JIEKIIUN U Y4EOHUK, OO0 yueOHoe nmocooue. Cremyro-
IIUH STall MOArOTOBKH 3aKJIF0YAETCs B BLIOOPE BOIpoca 1Jist 00s1ee TIyOOKOro n3yueHust
C MCIOJIb30BAaHUEM JIONOJIHUTENIBHOM JIUTEpaTyphl. 110 3TOMY BOIpOCY CTYyIEHT CTaHET
rinaBHbIM crienanuctoM Ha 113. IlenHocTs BoicTyIUieHHs ctyneHTa Ha [13 Bospacrer,
€CIIU B X0JI€ pabOThI HaJl IUTEPATYpPO OH CONIOCTABUT Pa3HbIE TOUKH 3PEHUS HA Ty WIH
UHYIO PoOJIEMy.

[Tocne n3yuenust u 00001EeHNs HH(OPMALIMU, KOTOPYIO COJIEPKAT UCTOUYHUKU U
JUTEpaTypa, COCTABISIETCS Pa3BEPHYTHIM WM KPATKUW IJIaH BBICTYyIJIeHUA. OKOHYa-
TENbHBIA BAPUAHT MJIAaHA BBICTYIUJICHUS B H€AJIE )KEeJIATEIbHO UMETh HE TOJbKO Ha Oy-
Mare, HO W B TOJIOBE, M3jaras Ha 3aHSATUU NOJTOTOBJIEHHBIA BOMPOC B CBOOOIHOM
¢dbopme, Hau3yCTh, UTO MIOMOXKET JYUIIEMY 3aKPEIJICHUIO yueOHOro MaTepuasia, CTaHeT
XOpOILIEeH TPEHUPOBKOM YBEPEHHOCTH B CBOMX cuiax. [Ipu HeoOxoaumocTy He BO30pa-
HSIETCSl «MOMTJIA/IBIBATHY B TUIAH HA JIUCTKE Oymaru, 4ToObl HE OITUOUTHCA B MUPPaX,
TOYHEE MepeaaTh CONEepP KaHUEe LUTAT, HE 3a0bITh KAKOW-TO BAYKHBIM CIOKET TEMBI BbI-
CTYILJICHUSL.

B xozne pabots! Ha 13 ot cTyaeHTa TpedyeTcst MOCTOSHHBIN CaMOKOHTPOIb.

Crnyiiasi peruivky B X0/1€ IMCKYCCUH, BXKHO HayYUThCS YBaXKaTh MHEHHUE COOe-
CeJlHUKa, He MepeOuBaTh €ro, 1aBasi BO3MOKHOCTD MOJIHOCTBIO BBICKA3aTh CBOIO TOUKY

3pCHMUSL.
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CryneHTam, NpONYCTUBIIMM 3aHATUSA (HE3aBUCUMO OT IPUYMH), HE UMEIOLIUE
MMCbMEHHOIO pelIeHUs 3a7a4 WM HE MOJArOTOBUBILIKECS K JAHHOMY MPAKTUYECKOMY
3aHSTHIO, PEKOMEHAYETCSI HE TI033KE, YeEM B 2-HEJEIbHBINA CPOK SBUTHCS HAa KOHCYJIb-
TallMI0 K MPEernojaBaTell0 U OTYUTAThCA MO TeMe, u3ydaBliuiics Ha 3aHsatud. Cry-
JIEHTBI, HE OTYMTABILIHUECS MO KaXJO0W HE MPOpadOTaHHOM MMU Ha 3aHSATUSAX TEME K
HayaJly 3a4€THOM CECCUU, YIIYCKAIOT BO3MOKHOCTD MOJYYUTh MOJIOKEHHBIE 0asuibl 3a
paboTy B COOTBETCTBYIOIIEM CEMECTpE.

Jlokinag — 370 myOIM4YHOe COOOIIEHHE, TPECTABIISIONIEe COO0H pa3BepHYyTOE U3-
JIO’)KEHUE Ha ONpeaeNeHHYI0 TeMy. OH OTJIMYaeTcsl OT BBICTYIJIEHHI 00JIbIINM 00be-
MOM BpeMeHH — 20-25 MUHYT (BBICTYIUICHUS, KaK MPaBUIIO, orpaHudeHsl 10-12 MuHy-
Tamu). Jlokiaa Takke nocBsIIeH 0oJiee MUPOKOMY KPyT'y BOITPOCOB, YEM BBICTYTUICHHUE.

Tunuunas ommOKa JTOKJIAAYMKOB B TOM, YTO OHU H3JIAral0T COJIEpKaHUE IMPO-
0JieM JOKIIa/1a I3IKOM KHHUTY U KYPHAJIOB, KOTOPBIA TPYAHO BOCIPUHUMAETCS Ha CITyX.
VYcTHas ¥ MUCbMEHHAs pedb CTPosATCS no-pazHomy. Hanbonee ynobHas 11st CiryXoBOro
BOCIIpUATUSA (pa3za COJEPKUT 5-9 CMBICIOBBIX €IMHHUII, MPOU3HOCHUMBIX Ha OJIHOM
B3/10X€. JTO COOTBETCTBYET 00bEMY ONEPATUBHOM MaMATH YesoBeka. B mepseie 5 ce-
KYHJ JOKJIa/la CJIOBA, IPOU3HECEHHBIE CTYACHTOM, yACPKUBAIOTCS B ITAMSTH €T0 ay/Iv-
TOpUU Kak 3BydaHue. LlenecoobpasHo moaTomy 3a 5 cekyHn1 chopMHpOBaAThH 3aBEPILICH-
HY10 Ppazy. DTo 00ecrieunBaeT €€ OCMBICIEHUE CYIATENIMHU 10 MOCTYIJIEHUS] HOBOTO
o0BbemMa UH(pOpMAaITUH.

Jpyrast TanuyHas omuoKa JIOKJIQTYMKOB COCTOUT B TOM, UTO UM HE yIA€TCSI BbI-
JepKaTh BpeMsi, OTBEJCHHOE Ha JoKIal. YToObI M30€KaTh 3TOM OMIMUOKH, HEOOXOAUMO,
HaKaHyHE MTPOYUTATh JOKJIaJ], BEISICHUB, CKOJILKO BpEMEHH MOTPEeOyeTCs Ha €ro YTCHHUE.
Jlng ynoOcTBa sxenaTesibHO MPSIMO Ha CTPAaHMLAX AOKIIaga MPOBECTU PAaCUET BPEMEHH,
OTMeuast, CKOJIbKO OpUEHTHUPOBOYHO YIAET Ha YTeHUE 2, 4 CTpaHUIl U T.1I.

3aBepiueHre padoThl HaJ T0KJIaI0M MIPEAIoiaraeT BbIIEICHHUE B €r0 TEKCTE IJI1aB-
HBIX MBICJICH, apTyMEHTOB, (DAaKTOB C TOMOIIIBIO a03a1ieB, MO YEPKUBAHUEM, UCIIOIB30-
BaHHEM Pa3IMYHbBIX 3HAKOB, YTOOBI CMBICIIOBBIC 00Pa3bl JOKIIA 1A TPHOOPEIH 1 3PUTEITh-
HYI0 HarJIsiIHOCTh, 00JIEryarolyto padoTy ¢ TEKCTOM B XO/I€ BBICTYIIJICHUSI.

MeToanuyeckue peKOMEHJallUM 10 MOAT0TOBKE K 3a4eTy.

N3yuenne muCHUIIIMHBI 3aBepIIaeTcs caaveit oOydarommmucs 3adera. Ha 3a-

YeTe ONpeIessieTCs] KaueCTBO M 00beM YCBOEHHBIX CTyZieHTaMu 3HaHui. [loaroroBka k
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3a4eTy— MPOLECC MHANBUAYAIbHBIN. TeM HE MEHEee, CYLIECTBYIOT HEKOTOPBIE IPaBUIIa,
3HaHHS KOTOPBIX MOTYT OBITh MOJIE3HBI JIJISl BCEX.

B xo/e moaroToBKu K 3a4eTy 00yUYaroIuMCs T0BOASTCS 3apaHee MOArOTOBIICH-
HbI€ BOIPOCHI 1o nucuuruinHe. [lepeuens Bonpocos st qudpepeHnpoBaHHOTO 3a-
4yeTa COJEPIKUTCS B TAaHHOM paboyeil mporpamme.

B npennsepun 3aueta npemnoiaBaTeab 3a01aroBpeMEHHO MPOBOIUT FPYIIOBYIO
KOHCYJIbTAIIUIO U, B CIIy4ae HEOOXOIMMOCTH, MHIUBUIYyaJIbHbIE KOHCYJIbTAIIUU C 00Y-
yaromuMmucs. [Ipu npoBeaeHnn KOHCYyJIbTauu 0000IAaeTCs MPOMIEHHBIA MaTepHall,
PACKpBIBACTCS JIOTUKA €TO U3YUYCHUS, IPUBJICKACTCS BHUMAaHUE K BOITPOCaM, ITPECTAB-
JISOIIMM HauOOIbIINE TPYAHOCTH JIJISl BCEX UM OOJIBIIMHCTBA 00YYaroIINXCs, PEKO-
MEHJIyeTCsl IuTeparypa, HeoOXxoaumas Jijisi MOATOTOBKH K 3a4ETYy.

[Ipu moAroToBKE K 3a4eTy 00y4Jaromecss BHUMATEIbHO U3Y4atOT KOHCTIEKT, pe-
KOMEHJIOBaHHYIO JINTEPATYPY U ACHAIOT KPATKUE 3aIMCH 110 KAKIOMY Bompocy. Takas
METOJIMKA MO3BOJISIET MOJYYUTh MPOYHBIE U CUCTEMAaTU3UPOBAHHBIC 3HAHUS, HEOOXO-
JMMbIE€ Ha 3aueTe. 3aJ0roM YCHEIIHOM CauyM 3a4yeTa sIBISIETCS CHUCTeMaThdecKas pa-
0oTa HaJl y4eOHOU TUCUUILIMHON B TeueHue roaa. HakanyHe u B nepuoj 3K3amMeHalu-
OHHOM ceccuM He0OX0IMMa U IieJieHapaBIeHHas MOJrOTOBKA.

HaunHaTte mOBTOpEHME PEKOMEHAYETCS 32 MECAL-IIONTOPA 10 Hayajga CECCUU.
[ToAroTOBKY K 3a4€Ty JKeJlaTeIbHO BECTH, UCXO/IS U3 TPEOOBAHUIM TpOrpaMMbl y4eOHOM
JUCUUILTUHBL. DTUM TOKYMEHTOM Pa3pelIeHo MOJIb30BATHCS HA IK3aMEHE.

['oTOBsICH K 3a4eTy, Jydllle BCErO COYETATh MOBTOPEHUE MO MPUMEPHBIM KOH-
TPOJIBHBIM BOMPOCaM C TapajuieIbHbIM MOBTOPEHUEM MO TIPOrpaMme y4eOHOU AUCITH-
TUJTMHBI.

Ecmu B pacniopskeHUM CTyI€HTa €CTh HECKOJIBKO JHEW HA MOJATOTOBKY, TO LIEJe-
CO00pa3HO OmpeneuTh rpaguK MPOXOXKICHUS BOIIPOCOB U3 pacyeTa, 4TOObI OCTAIOCh
BpeMs Ha TOBTOPEHUE HauOoJIee TPYIHBIX.

OOyuaromuecs, UMEIOIINE 3a0JKEHHOCTh WJIM HEHCHPABIICHHbBIE HEY/I0BJIIE-
TBOPUTEJBHBIC OLICHKHU [0 CEMUHAPCKUM 3aHITHUSIM, K 3a4€Ty C OLICHKOW HE JOIyCKa-
FOTCSL.

B xozxe cnaum 3ayera ydUTBHIBAE€TCS HE TOJBKO KaUYECTBO OTBETA, HO U TEKyIIast
ycrneBaeMocTh oOyyJarorierocs. BemomMocTs mocie cauu 3a4eTa 3aKphIBaeTCs U Clia-

eTcsl B y4eOHYI0 4acTh (paKysbTeTa.
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11. UadopManmoHHBIE TEXHOJOTHH M IPOrPaMMHOe o0ecrieyeHue

[lepeyenb MHGOPMAIIMOHHBIX TEXHOJIOTH, UCIIOJNB3YEMBIX MPHU OCYIIECTBIIE-
HUM 00pa30BaTENILHOTO Mpoliecca M0 AUCIUILUIMHE:

- TEXHUYECKHE CPEJICTBA: KOMIBIOTEPHAsi TEXHUKA U CPEJCTBA CBSI3U (IIEepco-
HaJbHBIE KOMIIBIOTEPHI, MPOEKTOP, UHTEPAKTUBHAS JOCKA, BUIACOKAMEPHI, aKyCcTUYe-
CKasl CUCTeMa M T.J1.);

-METOJIbl O0yYEHHsI C MCHOJb30BaHMEM HH(GOPMAIIMOHHBIX TEXHOJOTHH (1e-
MOHCTpALMS MYJbTUMEIUNHBIX MaT€PUAJIOB U T.1.);

-niepeyeHb VHTEpHET-CEepBUCOB M AJIEKTPOHHBIX PECYpCcOB (IOMCKOBBIE CH-
CTEMBI, JJIEKTPOHHAS MOYTa, NpodeccCuoHaTbHbIE, TEMATUYECKHUE YaThl U (POPYMBI, CH-
CTEMBI ayIM0 U BUJIEO KOHPEPEHIIHI, OHJIAH SHIIUKJIONEINNA U CIIPABOYHUKU; JIEK-
TPOHHBIE yUeOHBIE U YUEOHO-METOANUECKUE MAaTEPUATIBI).

IIporpammHoe oGecnieueHue
(IMIeH3MOHHOE ¥ CBOOOTHO pacIPOCTPaHseMoe),

HCII0JIb3yeMoe B y4eOHOM Mpouecce

Microsoft Windows 10 PRO OnepaunoHHas cuctema

Microsoft Office (BkrnoyaeT B cebs TaKeT OQUCHBIX MDOTPaNM

Word, Excel, Power Point)

Visual Studio CrapToBas nnowlaaka Ans HanucaHus, oTnagku v cbopku koga
Komnac 3D Cuctema TPEXMEPHOTO NPOEKTUPOBAHUS

Adobe Reader [MporpamMma ans YteHuns n peaaktuposasus PDF jokyMeHTOB
Adobe In Design [Mporpamma komnbtoTepHom BEpcTku (DTP)

Angekc bpaysep Bpaysep

7-Zip Apxvsatop

Kaspersky Free Antivirus AHTUBMPYC

CnpaBoynas npaBoBasi cuctema Koncynbrant [Lmtoc. http://www.consultant.ru

12. Onucanue MaTepuaJbHO-TEXHUYECKOM 0a3b1 HEOOXOAUMOI 115
OCyIIeCTBJIEHHSI 00Pa30BaTEILHOIO Mpolecca
CrangapTHO-000pyI0OBaHHBIE JICKITMOHHBIC ayJIUTOPHH, IS TIPOBEACHUS JICK-
uuid. [1s npoBeAeHus 3aHATUN UCTI0JIb3YIOTCS JICKIMOHHAS Ay IUTOPUS U TPAKTUKYM.
KomnwroTepHslii ki1ace, 1abopatopHoe 000pyaoBaHue, IIaKaThl MO pa3jaesiam JUCIH-

IJIMH, KOHTPOJIMPYIOIIAsi KOMIIBIOTEPHAS TECTOBAs IMporpaMmma
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13. OcoGeHHOCTH peanTu3aluy JUCHUIIMHBI JJI HHBAJWA0B U JIMII C
OrpaHUYEeHHBbIMU BO3MOKHOCTSIMHU 310POBbSI

OOyuarmumMcsi ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI TTPEIOCTABIISA-
IOTCSl CHEIMajbHble YUYeOHHKH M ydeOHbIe TocoOMs, WHas ydeOHas JHTepartypa,
MIpe0CTaBICHNE YCIYT aCCUCTEHTA (ITOMOIITHUKA), OKa3bIBAIOIIETO 00YYarOITUMCS He-
00XOIUMYIO0 TEXHUYECKYIO TIOMOIIIb.

a) s cJ1a00BUAAIIAX:

- Ha 3a4eTe MPUCYTCTBYET aCCHCTEHT, OKA3bIBAIOIINKA CTYICHTY HEOOXOAUMYIO
MIOMOILb C YYE€TOM MHIUBUIyJIbHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHsTh paboyee Me-
CTO, TIEPEJIBUTaThCs, MPOYUTATh U OPOPMUTH 3aJ]aHUE, B TOM UYHCIIC, 3aIMUChIBas O]
JTUKTOBKY);

- 3JIaHU JJIS1 BBITIOJTHEHHM S, @ TAK)KE HHCTPYKIIMS O TIOPSIAKE MPOBEICHUS 3a4eTa
3aYUTHIBAIOTCS ACCUCTEHTOM;

- TTMCHMCHHBIC 3a/IaHMS BBITIOJNHIIOTCSA Ha OyMmare, HaJWKTOBBIBAIOTCS aCCH-
CTEHTY;

- o0ecrieunBaeTCid WHIUBUAYAIbHOE paBHOMEpPHOE ocBelleHre He MeHee 300
JIFOKC;

- CTYACHTY JUIsl BBITIOJHEHUS 3aJIaHUs MPU HEOOXOJUMOCTH IMPETOCTABIISICTCS
YBEJIMYMBAIOIIEE YCTPOUCTBO.

0) 1UIsl TUIIYXHX M ¢JIa00CabIAIINX:

- Ha 3a4eTe MPUCYTCTBYET aCCUCTCHT, OKA3hIBAIOIINKI CTYICHTY HEOOXOIUMYIO
MIOMOILb C YYE€TOM UHUBUTyIbHBIX 0COOEHHOCTEH (OH MOMOTraeT 3aHsTh paboyee Me-
CTO, TIEPEJIBUTATHCS, MPOYUTATh U OPOPMHUTH 3aJaHHEC, B TOM YHCIIC, 3aIUChIBAs MO/
JTUKTOBKY);

- 3a4eT MPOBOJMUTCS B MUCbMEHHOM (popMme;

- obecrieuynBaeTCsl HAIMYME 3BYKOYCHJIMBAIOIICH anmmapaTypbl KOJUIEKTHBHOTO
WCITOJIB30BAHUS, TIPU HEOOXOAMMOCTH MOCTYIAOIINM MPEI0CTABIISICTCS 3BYKOYCHITH-
BaIOIIIasl anmaparypa WHINBUIYATHHOTO MOJH30BaHMS.

- 110 KEJTAHHIO CTYJICHTA 3a4eT MOKET IMPOBOJAUTHCS B TUCBMEHHOH (hopMme.

B) ISl JIUII C HAPYIIEHUSIMH ONIOPHO-IBUIATEJILHOI0 annapara (TsiKeJ1bIMH
HAPYILIEHUSIMM IBUTATeJIbHbIX (PYHKIUI BEPXHUX KOHEYHOCTEN WM OTCYTCTBUS

BEPXHUX KOHEYHOCTe):
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- IMCbMCHHBIC 3a/IaHWs BBIITOJIHAOTCA Ha KOMIIBIOTCPE CO CIICHUAIIM3UPOBAH-
HBIM IIPpOTI'paMMHBIM oOecreyeHnEeM UiIn HAaJUKTOBBIBAIOTCA ACCUCTCHTY.

- 110 KEJIAHHUIO CTYJIEHTa 3a4€T IPOBOJUTCS B YCTHOU (popme.
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JlonmoTHeHUs1 ¥ U3MEHEeHHs B pa004yl0 NporpaMMmy AU CHUILIHHbI

Buecennbie n3menenust Ha 202 /202 y4eOHbIH rox

YTBEPXIAIO
IIepBsIii mpopekTOp

M.J1. MykaniioB

« » 20 2.

B nporpamMmmy aucCHMILIUHBL

«HAHOTEXHOJTIO'1K B ANK»

110 HampaBJIeHUIO MoAroToBkH 35.03.06 «ArponHxeHepus»

BHOCATCA CIACAYIOIHNEC N3MCHCHUA

HporpaMMa nmepecMoTpeHa Ha 3aCCIaHUU Ka(l)ellpbl

[IpoTokon Ne OT T.

3aBenyromuii kageapoi

/ /] / /

(pamunus, UMsI, OTIECTBO) (y4ueHoe 3BaHHE) (moxmuce)

OnodOpeno

[Ipencenarens MeTOqUUECKON KOMUCCUH (PaKyIbTETa

/ /] / /

(Ppamunus, umsa, omyecmso) (yueroe 3BaHHE) (noxmuce)

« » 20_T.
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NINCT PEFTUCTPALIMA U3MEHEHWUM B PNJ,

n/n

Homepa pa3pgenos,
rae npousBefeHbl
M3MEeHeHus

[lIoOKyMeHT, B KOTOPOM
OTpaXeHbl U3MEHEeHUA

Moanuck

PacwudpoBka
noanucu

Harta
BBeAeHus
M3MEeHEeHUH
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