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1. et ¥ 322494 AU CIUILTHHBI

]_[eJ'IB HU3YUCHUSA NUCHUIUINHBI — U3YYUTh COBPEMCHHBIC HAHOTCXHOJIOTUH U HAHOMATCPHUAJIbI

IIPUMEHSIEMBIE B arPOUHKUHEPUU.

3aoayu TUCUAIUIAHGI.

— O3HAKOMHTBLCA C OCHOBHBIMH KJIaCCAMH HAHOMATCPHUAJIOB, UX (1)H31/IKO'XI/IMI/I-

YCCKUMH CBOI\/'ICTBaMI/I; C HOBEHUIIIMMU U CYHICCTBYIOIIUMHU TEXHOJOTUAMHU IMOJTYUYCHUA

MaTcpUuaJIOB C 3alTaHHBIMU CBOﬁCTBaMH, d TaKKC CO CJIOKMBIINMMUCA U IICPCIICKTHUB-

HBIMH 00J1aCTSIMHU IPUMCHCHUA HAHOMATCPHUAJIOB,

— JaTb I/IH(bOpMaHI/IIO 0 CBOMCTBax IMOJYIIPOBOIJHHUKOBBIX 1 HAHOMATCPHUAIIOB,

NPUMCHICMBIX ITPH MPOU3BOACTBC DJICMCHTOB MUKPO X HAHO 3JICKTPOHHUKU,

— HAY4YMUTb IIPUHHUMATh U 00OCHOBBIBATh KOHKPCTHBIC TCXHUYCCKHC PCIICHUA

IIpH MOCICAYIOMICM KOHCTPYHUPOBAHUHU ITOJIYIIPOBOAHUKOBBIX 3JICMCHTOB MHUKPO U

HAHO MAacIITaOHBIX (HOpM.

2. [lepeyeHb MJIAHNUPYEMBIX Pe3yJIbTATOB 00YUYE€HUsI MO JUCIUIINHE,

COOTHECEHHBIX € IVIAHUPYEMBIMH pPe3yJibTaTAMU OCBOEHUsI 00pa30BaTeIbLHOM

NMPOrpamMMbl

[Iporiecc u3yueHus AUCIUIUIMHBI HANpaBiieH Ha (OPMHUPOBAHUE CIEAYIOIIUX

komrneTeHuid OIl BO u oBiajieHue clienyomuMu pe3yibTaTaMyu 00ydeHus 1Mo Juc-

[MUIIJINHE:.
g Copepxa- Pa3pen gucum- B pe3ynbTtate usyyeHus pasgena gMCLMnNInHbI, 0dec-
T Hve komne- | TFMHBL, obecneuu- | neymBarowero hopmmpoBaHue KoMneTeHLUN (UNu ee
5 BaloLUA 3Tanbl 4yacTu) 00y4aKLWMUNCH JONKEH:
2 TeHUUM (Mnu
s thopmupoBaHus
o ee YyacTm) . 3HaTb YmeTb Bnapetb
= KOMNeTeHUun
MH-ZYK-l HaXOJJ,I/IT n OCHOBHbIE NOHATUSA 1 OCHOBHbI€ MOHATUA nccnegoBaHnsa MeTogamu peanun-
KpUTUYECKM ornpegesieHns HaHo- HaHOXVIMUWN 1 KNACCK- | CTPYKTYPHBIX W 3auuv CoBpeMeH-
aHanuanpyet | TEXHOMOTW M HaHO- | dbuKaLWy BELIECTB NO MOpd)OﬂOFMQ%CKMX HbIX HAHOTEXHO-
VIH(bOpMa- mMatepuarnos pasMepHoOMy d)aK- 0CobeHHOCTEN J10rMn N HaHOMa-
L1, HEoBXo- duankoxummuyeckue TOPY; HaHocHCTEM. TEepUarnos B KOH-
ﬂ,VIMy}O ans OCHOBbI NOJTy4eHUA KPETHbIX yEJJ'IO-
HaHOMaTepKnanos C BUAX XO034NCTBA B
peLueHna ”9' NPYMEHEHUEM HAHO- AMNK
CTaBNEHHON | texmonomit
3apfa4m MpyMeHeHe HaHo-
TEXHOMOrUM N HaHo-
matepuanos B AlNK
Mn-5YK-1 Onpep,enﬂeT OCHOBHbIE NOHATUSA 1 UMETb nNpeacraBne- BbIABNATH B3aW- MeTogamu coBpe-
1 oueHnBaet onpegeneHna HaHo- HWe o d)VI3I/IKOXI/IMM- MOCBA3N MexXay MEHHbIMW HAaHO-
nocneacTems TEXHOJ10I'Mn N HaHO- YeCKUX acnektax no- COCTaBOM, CTPYK- TeXHoNornamn B
BO3MOXHbIX | MaTepuanos Ny4YeHus MmaTepumaros | Typoi u cnocobom




peLLeHnit 3a- | PuanKkoxMmmdeckue W mpouieccax, NpoTe- | MOoMyYeHnst (HaHO- | KOHKPETHbIX Mpo-
[auv OCHOBbI NOSy4Y€eHUs KaloLMX B HAHOANC- | TEXHOMOrUEN). M3BOACTBEHHbIX
HaHOMaTepmaros ¢ NepcHbIX MaTepua- CTPYKTypax
NPUMEHEHNEM HaHO- | Nax C UCNonb3oBa-
TEXHOSIOTMI HWS| HAHOTEXHOOTUI
[puMeHeHne HaHo-
TEXHOMOMNA U HaHO-
matepuanos B AlNK
WUO-2nk-3 | OemoHcTpu- | OCHOBHbIE MOHATUS U | OCHOBHbIE METOAMKM | MPUMEHATL pe- cnocobamm u me-
PYET 3HaHWsA | ONpedeneHus HaHo- | uccnedoBaHuii B 3ynbTatbl Uccne- TOAaMM COBpe-
METOZ0B TEXHOMONA U HaHO- HaHOTEXHOMOorK, [OBaHNS CTPYK- MeHHbIX HaHOTex-
cpeacTs no- | Marepuanos NpoLecchbl NPOTeKao- | TYpHbIX M MOpKO- | HOMOMWiA, peanu-
BhILIGHMS Lue B HAHOAVCNEPC- | TIOTUHECKIX 0Co- 30BbIBATb B KOH-
achheKTvs- duanKoxmMMmUdeckue HbIX MaTepuanax c OeHHocTEl B KpeTHbIX Hanpas-
OCHOBI MOMy4eHns CMONb30BaHUS HaHoCKCTEMAX. neHusix B AMK
HOCTH pa- HaHOMaTepuaros ¢ HaHOTEXHOMOrU
BoTbl 3HEpre- | oymenenmem Hao-
TUYECKOro n TEeXHONornn
3neKTpoTex-
HUYeCKOoro [puUMeHeHMe HaHo-
obopyaoBa- | TEXHOMOri U HaHo-
HUS B CeMb- maTtepuanos B AlK
CKOXO0351-
CTBEHHOM
npon3BoA-
cTBE
UA-3nk-3 | Ocywects- OCHOBHbIE MOHATUSI U | MYTW MOBBILEHNS Ka- | HaXo4WUTb HeobXo- | aHanu3a 1 npo-
NSeT BbINOM- | ONPeAeneHuns HaHo- | YecTBa, HAAEKHOCTN | AMMYK NPOdeccH- | rHO3NPOBaHMS pa-
HeHue paboT TEXHOMOMNA U HaHO- HaHOMaTepuaros, | OHarbHylo WHop- | 6oTOCNOCOBHOCTH
[0 MoBbILE- | MaTepvanos YCTPOWCTB M U3LENUA | MaLuio NO HaHO- HaHOMaTepuaros,
HIK Schchek- Ha WX OCHOBE Hayke B nepuoau- | YCTPOVCTB U npy-
TUBHOCTH duanKoxMMmUieckme yeckow nuTepa- BopoB Ha ux oc-
OCHOBbI NOMyYeHUs Type, BaHkax u HOBE B pasnny-
SHepreTnHe- HaHOMaTepmaros ¢ 0asax gaHHbIX (B | HbIX YCMOBMSIX UX
CKOTO W 3N€K~ | npymeHeHnem HaHo- TOM YMCRe B CETU | SKCTnyaTauuu;
TPOTEXHWYE- | TexHonorui WHTepHeT),
ckoro obopy- OLIEHKM 1 0Bpa-
[J0BaHWA B MpuUMeHeHne HaHo- 6otk ee, Nonb3o-
CeNbCKOXO- TEXHOMOMNA U HaHO- BaHMsl KOMIbtO-
3qicTBeHHom | Matepumanos B AlNK TepHLIMU METO-
Npou3BoA- namu cbopa, xpa-
cTBe HeHus v obpa-
6oTkM MHpOpMa-
Ln

3. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

Hucuunnuua «Hanorexnonoruu B AIIK» BXOAWT B NepeueHb TUCIUILIAH T10
BBIOOPY BapuatuBHOi yactu coriacHo ®I'OC BO b1.B.1.JIB.02.01.

{7 0CBOEHMST NUCHMIUIUHBI CTYAEHTBI WCIOJB3YIOT 3HAHUS, YMEHUS U BUJIbI
NEeATEeNIbHOCTU, CHOPMUPOBAHHBIE B MPOLIECCE U3YUEHUS TPEAMETOB HA MIPEABIIYIIEM

ypoBHE 00pa3zoBaHus: «Xumus», «Marematuka», «Ou3nuka».



Kypc «Hanortexnonoruum B AIIK» sBigeTcs mpeaiecTBYOMMUM ISl TUCIU-

IIJIMH, B KOTOPBIX H€O6XO,Z[I/IMI>I 3HaHUA ITIPUMCHCHUA HAHOTEXHOJIOTUN U HaHOMATCpu-

aJIoB.
Pa3nesbl 1MCUMIVIMHBI 1 MEKIUCUUILIMHAPHBIE CBA3H € MOCJHCAYOIIMMHA
JUACHUAIIMHAMM
Ne Ne pa3genoB AaHHOW AUCLMNIUHDI, He-
Ne HanmeHoBaHue obecneynBaembIx ob6xoAuUMbIX Ans u3yyeHus (nocnepyo-
n/n (nocneayoWMX) AUCLMNINH Wwmx) obecnevnBaeMbIX AUCLMUNIINH
1 2 3 4 5 6 7
1. | PeMOHT anekTpoobopynoBaHus + - + + - -
2. | HapgexHocTb anekTpoobopyaoBaHus + + + + - + +
3. | MpoeKTpoBaH1e cucTeM anekTpucukaumm | + + + + + + +
4. | OnekTpuYecKne CUCTEMbI U CETH + - + + - + -
5. | Onektpobe3onacHoCTb + - + + - + -
6. | OneKTpoTEXHMYECKNe U3MEPEHMs + + + + + + +
4, O0beM IMCHUILUIMHBI B 3a4€THBIX eIMHULIAX ¢ YKa3aHUEM KoJIn4e-

CTBA aKA/IeMHYECKUX YACOB, BbII€JIEHHBIX HA KOHTAKTHYIO PadoTy ¢ 00y4aio-
HIUMUCS ¢ penogaBaTeseM (110 BUAAM YUeOHBIX 3aHATHI) H HA CAMOCTOSITEIh-
HYI0 pa0oTy 00y4armuxcs

Ounas gpopma 00yuenusn

. Bcero Cemectp
Bugb! yyebHOM paboThi 4aCOB 7
O0wasn TpyA0EMKOCTDL: Yachl 108 108
3a4eTHble eguHuULbI 3 3
AyauTOpHbIE 3aHATMSA: 32 32
Jlexumn 16 16
MpakTnyeckue 3aHaTus (M13) 16 16
CamocTosaTenbHas pabota, (CPC), B T. .. 76 76
NOAroTOBKA K NPAKTUYECKUM 3aHATUSM 24 24
CaMOCTOATESIbHOE M3yYeHNe TeM 26 26
MOArOTOBKA K TEKYLLIEMY KOHTPOSTHO 26 26
MpomexyToyHas aTTectaums 3aver
3aounas ¢popma odyuenusn
. Bcero Kypc
Buabl yuebHom paboThi 4yacos 3
OO0was TpyA0EMKOCTb: Yachbl 108 108
3a4eTHble ednHULbI 3 3
AyauTOpHbIe 3aHATUSA: 14 14
Nexumu 6 6
[MpakTnyeckue 3aHaTus (M3) 8 8
CamocrosTenbHas padota, (CPC), B T. u.: 94 94
NOArOTOBKA K NPaKTUYECKMM 3aHATUAM 30 30




CaMOCTOATENIbHOE U3yYeHne Tem 32 32
NOAroToBKa K TEKYLLEMY KOHTPOMHO 32 32
ﬂpome)KyTquaﬂ arTecTauua 3aver 3aver
()* - 3ansamus, nposooumble 8 UHMEPAKMUBHBIX (POpMAX

5. Conep:kaHue QU CHUNINHBI
5.1. Pa3aenabl JUCHUILIMHLI M BUAbBI 3AHATHI B Yacax

Ounan popma odyuenusn

Ne Beero AyauTopHble Camocro-
i HaumeHoBaHue pasgenos (4acos) 3aHATMA (Yac) ATenbHas
Nexkuun nn3 paboTta
1 Paspgen 1. OCHOBHb[e NOHATUS U onpeaene- 36 6 6 24
HWS1 HAHOTEXHOMOIN U HAHOMaTepWanos
Pasgen 2. duankoxmmmyeckme oCHOBbI MO-
2. | Ny4eHns HaHOMaTepuasos C NPUMEHEHNEM 36 6 6 26
HaHOTEXHOJIOTMN
3 Paspen 3. lMpuMeHeHWe HAHOTEXHOMOTUIN U 36 4 4 %6
HaHomatepuanos B AlK
Bcero 108 16 16 76
3aounas gopma o0yueHus
Ne Beero AyauTopHble Camocro-
i HaumeHoBaHue pasgenos (4acos) 3aHATMA (Yac) ATenbHas
Nekuun nn3 paborta
1 Paspgen 1. OCHOBHvae NOHATUS U onpeaene- 36 9 4 30
HWS| HAHOTEXHOMNOI Y HAHOMaTEepPManoB
Pasgen 2. duankoxmmmyeckme oCHOBbI MO-
2. | Ny4eHns HaHoOMaTepuasos C NPUMEHEHNEM 36 2 2 32
HaHOTEXHOJIOTMN
3 Paspen 3. lMpuMeHeHWe HaHOTEXHOMOTUI U 36 9 9 32
HaHomaTepuanos B AlK
Bcero 108 6 8 94

5.2. TemaTn4yeckuii nJiaH JeKIHi

Ounas popma ooyuenusn

y Kon-Bo
n/n TeMmbl nekumn
yacos
Pazpen 1. OCHOBHbIE NOHATUA U onpefeneHns HAHOTEXHONOrMIA U HAaHOMaTepuanoB
1 Tema 1. OcobeHHocTn HaHocucTeM. Knaceudmkaums HaHocucTem. OCHOBHbIE Cro- 4
" | cobbl NONYYEHUS HAHOCUCTEM
Tema 2. [ToBEpXHOCTHAst 3HEPrUst N MOBEPXHOCTHBIE ABNEHNS. ONEKTPOKMHETNYE-
2. | CKMe SIBNEHUS M ONTUYECKE CBOMCTBA. YCTONYMBOCTb U CTPYKTYPHO-MEXaHNYeCKne 4
CBOWCTB
Pazpen 2. ®uU3nko-xmmmyeckne 0CHOBbI NONYyYEHU HAHOMaTepUanos
C NPUMEHEHNMEM HAHOTEXHONOIUN
3 Tema 1. Pu3MKO—XMMUYECKME OCHOBbI B HAHOTEXHONOMUSIX. HaHOTEXHONOTMM B MO- 5
" | NEKynsApHO 3NEKTPOHMKE W BUO3NEKTPOHMKE.




Kon-Bo

n/n Tembl nekuun
4yacoB

Tema 2. Mpupoga yrnepoaHom ces3n. HoBble yrnepoaHble CTPYKTypbl. McTopus oT-
4. | kpbITus ynnepera. CBONCTBA W NPUKIAAHOE 3HaYeHue (hynnepeHos. MNpumeHeHne 2
yrnepoaHblx HaHOTPYBOK. MHTennekTyanbHble 1 BUOMUTETUYECKE MaTepUanbl
Pasgen 3. lpumeHeHWe HaHOTeXHONOrMN U HaHomatepuanos B AMNK
Tema 1. Pa3BuTue HaHoTexHonoruit B Poccun. Mcnonb3oBaHue HaHOMaTepuasos
HAHOTEXHOIOrMN B UHXEHEPHbIX CUCTEMAX FOPOACKOTO XMMULHOKOMMYHANbHOrO X0-
3qncTea. Knaccuukaumus NpUMEHEHUS 3NeKTPOHAHOTEXHOMOMI B CENbCKOM X035IiA-

> ctBe. pyMeHeHe HaHOMaTEPNANOB N HAHOTEXHOMOTUIA B arpOMHXEHEPUM 4N1s NO- 4
BbILUEHNS KayecTBa 0BCIYy)XMBAHNS U PEMOHTA MaLVMH. HaHoNna3meHHas TEXHOMo-
1S co34aHmMs YNPOYHEHHbIX MOKPbITU 1 Ap.
Bcero 16
3aounasi popma o0yueHust
. Kon-Bo
n/n TeMmbl nexkumn
yacoB
Pazpen 1. OCHOBHbIE NOHATUA U onpefeneHna HAHOTEXHONMOrMA M HAaHOMaTepuanos
1 Tema 1. OcobeHHocTn HaHocucTeM. Knaceudmkaums HaHocucTem. OCHOBHbIE Cro-
" | cobbl MonyyYeHnst HAHOCUCTEM
Tema 2. [ToBepXHOCTHAst 3HEPrUst N MOBEPXHOCTHBIE ABNEHNS. DNEKTPOKMHETNYE- 2
2. | CK1e SBNEHUs 1 OMTUYECKIE CBONCTBA. YCTOMYMBOCTL 1 CTPYKTYPHO-MEXaHNYECKIE

CBOWCTB

Pazpen 2. ®uU3nko-xmmmyeckne 0CHOBbI NOyYEeHU HaHOMaTepuanos

C NPUMEHEHNEM HAHOTEXHONOIUN
3 Tema 1. 13MKO—XMMUYECKME OCHOBbI B HAHOTEXHOMOMUSX. HaHOTEXHOMOrMM B MO-
" | NEKynsApHOW 3NeKTPOHMKE W BUO3NEKTPOHMKE.
Tema 2. Mpupoga yrnepoaHom ces3n. Hosble yrnepogHble CTPyKTypbl. McTopus oT- 2
4. | kpblTus ynnepeHa. CBONCTBA W NPUKIAAHOE 3HaYeHue hynnepeHoB. MpumeHeHne
yrnepoaHblx HaHOTPYBOK. MHTennekTyanbHble 1 BUOMMTETUYECKIE MaTepHanbl
Pasgen 3. lpumeHeHWe HaHOTeXHONOrMN U HaHomatepuanos B AMK
Tema 1. PasButne HaHoTexHonorui B Poccuu. icnonb3oBaHne HaHomaTepuaros 1
HAHOTEXHOIOMMIN B UHXEHEPHbIX CUCTEMAX FOPOACKOTO XMINLHOKOMMYHABHOrO X0-
3qmncTea. Knacecumkaums npuMeHeHUs 3NeKTPOHaHOTEXHOMOMIA B CESTbCKOM X035iiA-
ctee. puMeHeHre HaHOMaTePUanoB U HAHOTEXHOMOMI B arpOUHXEHEpUN NS Mo-
BbILUEHMS KayecTBa 0OCMYXMBaHUS U PEMOHTA MalUWH. HaHonnasmMeHHas TeXHOMo-
TS CO34aHUs YNPOYHEHHBIX NOKPbITUN U Ap.
Bcero 6

5.3. TemaTu4yeckuii MJIaH NPAKTUYECKUX 3AHATHI

Ounasn popma ooyuenusn

n/n TeMbl 3aHATHIA | Kon-Bo yacoB

Pasgen 1. OCHOBHbIE NOHATUSA W onpefeneHns HaHOTEXHONOrMI M HAHOMaTepUanoB

KﬂaCCI/I(bI/IKaLl'I/IFI NPUMEHEHNA SJ'IeKTPOHaHOTeXHOJ'IOFVIIZ B CENbCKOM XO351CTBE.
I'IpmmeHeHme HaHoMaTepuanos u HaHOTEXHOsOru B arpovHxeHepun Ansa nosbl-
LUeHNA Ka4yecCTBa O6CJ'Iy)KVIBaHI/IF| N PEMOHTA MaLLWH. HaHonnasmeHHas TexHomno-
A co3aaHnsa YNPOYHEHHbIX I'IOKprTI/II7I nap.

2 WccnepoBaxue NOBEPXHOCTN TBEPAbIX TEN METOAOM aTOMHO-CUNOBOWA MWKPOCKO-
' NWUX B HEKOHTAKTHOM pEXnUMe

Pasgen 2. ®u3nko-xummuyeckue OCHOBbI nony4yeHnsa HaHoMaTepuanoB C
NPUMEHEHNeM HaHOTEXHOMNOrMMn




ObLwpe dusmnyeckne NnpeacTaBneHns o HaHoTexHonoruax. MpubopHas ocHoBa

3. | HaHOTEXHOMOM1. HaHOTEXHONOMMM B MOMNEKYNSPHON SMEKTPOHMKE 1 BUO3NEKTpo- 4
HUKe.
Paspgen 3. lpumeHeHUe HaHOTeXHONOrMM U HaHomatepuanos B AMK
4 lMocTaHoBKa 3afay pasBuTUS HaHOTEXHONOMM B Poccun. BoamoxXHOCTM nenonb- 1
" | 30BaHMsa HaHOMaTepuanos u HaHoTexHonorun B AMK.
Bcero 16
3aounan ¢popma odyuenusn
n/n TeMbl 3aHATHIA | Kon-Bo yacoB
Pasgen 1. OCHOBHbIE NOHATUS U ONpefeneHUs HAHOTEXHONOrMM M HaHOMaTepuanos
Knaccudukaums npuMEHeHUst 3nekTpOHAHOTEXHOMOMM B CENbCKOM XO3SICTBE.
1 [MpUMeHeHe HaHOMAaTEPUANOB U HAHOTEXHOMOMMIA B arpOUHXEHEPUM AN NOBbI- 5
" | WeHus KayecTBa 0OCMYXMBAHWA U PEMOHTA MalUMH. HaHoNNasMeHHast TeXHOIo-
TS CO3AaHMs YNPOYHEHHBIX MOKPLITUN U Ap.
5 WccnegoBaHue NoBepxXHOCTH TBEPLBIX TEN METOAOM aTOMHO-CUIOBOM MUKPOCKO- 9
MWW B HEKOHTAKTHOM pEXUMe
Pazgen 2. ®U3nKo-XMMMYECKMe OCHOBbLI NONYyYeHUsi HaHOMaTepuanos ¢
NPUMEHEeHUeM HaHOTeXHONOTUN
Obwme usmnyeckne NnpeacTaBneHns 0 HaHotexHororusx. MNpubopHas ocHoBa
3. | HaHOTEXHOMOMt. HaHOTEXHONOMMM B MOMNEKYNSIPHON 3MEKTPOHMKE 1 BUO3NEKTPo- 2
HUKe.
Paspgen 3. lpumeHeHne HaHOTeXHONOrMN U HaHomatepuanos B AMK
4 lMocTaHOBKa 3afay pasBuTUS HAHOTEXHOMOMUM B Poccun. BoamoxxHOCTM nenonb- 9
" | 30BaHMsa HaHoMatepwuanos v HaHoTexHonorun B AlK.
Bcero 8
()* - 3anamust, npoooumble 6 UHMEPAKMUBHBIX (opMax
5.4. Conep:kanue pa3jiejoB TUCUUILIHHBI
Ne HanmeHoBaHue
CopepxaHnue pasgena KomneTeHuuu
n/n pasgena
OcHosHble nousTus 1 | Tema 1. OcobeHHocTn HaHocucTeM. Knaccudmkaums HaHo- UA-2yk-1
onpegenenus HaHo- | cucteM. OCHOBHbIE CNOCOBbI NONyYeHus HaHocucTeM. Tema UA-5yk-1
1. | TexHonoruit u HaHo- | 2. [oBEPXHOCTHAs 3HEPrus U NOBEPXHOCTHbIE SABMEHMS. U0-2nk-3
marepuarnos ONEeKTPOKMHETUYECKIE ABMEHIS M ONTUYECKME CBOWCTBA. UA-3nk-3
YCTONYMBOCTb W CTPYKTYPHO-MEXAHWYECKINE CBOMCTBA
Tema 1. DU3NKO-XMMMYECKINE OCHOBLI B HAHOTEXHOMOUSAX. U0-2yk-1
PUIMKOXMMUNECKME | oy yrexHONOMN B MONEKYNISIPHON SMEKTPOHUKE 1 B1o3ek- WO-5yk-1
ES:ETAZTZ%J;};G:BME TpoHuke. Tema 2. lMpupoga yrnepogHoin ceasu. Hosble yrne- U0-2nk-3
2. NpAMEHeHMem Haro- | POAHBIE CTPYKTYDbI. WcTtopus oTkpbITUs (hynnepeHa. Ceon- U0-3nk-3
TexXHONOrMit CTBa U NPUKINagHoe 3HayeHne ynnepeHoB. [pumeHeHne
yrnepoaHblx HaHOTPYBOK. MHTennekTyanbHble 1 GuomuTeTH-
yeckue Matepuarnsl
Tema 1. Pa3Butue HaHoTexHonorui B Poccun. cnonb3oBa- UA-2yk1
HWe HaHOMaTepUarnoB N HAHOTEXHONOM B MHXEHEPHBIX CU- UO-5yk-1
CTemax ropoLCcKOro XWIULLHOKOMMYHaILHOIO X035CTBa. UA-2nk-3
IpUMeHeHvE Haro- Knaccugukaums npuMeHeHns 3neKTpPOHaHOTEXHOOTUN B UA-3nk-3
3. TEXHONOTMN N HAaHO- 4

maTepuanos B AMNK

CenbCKOM X035IACTBE. I'IpmmeHeHme HaHoMaTepuaroB n
HaHOTEXHOMOri B arponHXxeHepun ansa NoBbILLEHUA Kaye-
CTBa O6CJ'Iy)KVIBaHVIF| N PEMOHTA MaLLVH. HaHonnasmeHHas
TEXHOM0rNA Co3gaHna ynpo4yHEHHbIX I'IOKprTMVI v ap.




6. YueOHO-MeTOANYECKOE ODecTieueHHe CAMOCTOATEIbHON padoThI

Temamuueckuil nian camocmosmebHou pa6OI’I1bl

Kon-Bo PekomeHayeMble MCTOYHMKN MHOpMa-
TemaTuka cCaMOCTOATENLHOM Yacos v (Ne MCTouHuKa)
n/n 0a6oTbI ocHopHas | POMOHM- (MHTepHeT)-
TenbHas ecypchbl
O | 3 |(en8PI) | " spnp (33 n).,g PML)
OnpepeneHue 1 TEPMUHONOTUS: HAHOTEXHO-
1 | T1orv 1 HaHomaTepual. BosmoxHoCTM UC- 10| 12 12 123 1.8
Nonb30BaHUs HAHOMAaTepPUanoB ¥ HAHOTEX-
Homoruu B ATK.
OcobeHHocTn HaHocucTeM. Knaceudgmkaums
5 | HaHocucTem. OcHoBHble cnocobel nonyye- 10| 12 12 123 18
HWS HaHocucTeM. [oBepXHOCTHAs aHeprus
11 NOBEPXHOCTHbIE SIBMEHMS.
Mpupoaa yrnepogHon cea3un. Hosble yrne-
3. | poaHble CTPYKTYpbI. KcTOpUs OTKpbITUS 10 | 12 1,2 123 1-8
ynnepeHa.
ONEKTPOKMHETUYECKME SBIIEHNS U ONTUYe-
4. | ckue CBOMCTBA. YCTOMYMBOCTb M CTPYK- 10 | 12 1.2 12,3 1-8
TYPHO-MeXaH14eck1e CBOWNCTBA.
5. HaHonnasmeHHas TEXHOMOMs CO3AaHUS 8 | 1 12 123 1.8
YNPOYHEHHbIX MOKPbLITUN W Ap
CTpykTypa HaHOTPY6OK 1 cBoiicTBa. Me-
6. | ToAbl nonyyeHns. MpumeHeHe yrnepoaHblx | 8 10 1,2 1,2,3 1-8
HAHOTPYOOK.
7. | MoAroToBKa K NPaKTUYECKM 3aHATUSM 10 | 12 1,2 1,2,3 1-8
8. | MNoproToBka K TeKyLLeMy KOHTPOMK 10 | 12 12 12,3 1-8
Bcero 76 | 94

Y4eOHO-MeTOAUYECKHE MATEPHAJIBI VISl CAMOCTOATEILHON PadoThI:

1. Ky3sueno H.T. «OcHoBbl HaHotexHosnorun»: yueOnuk / H.T. Ky3sHeros,
B.M. Hosoropiuies, B.A. XKab6pes, B.1. Mapronun. M.: BUHOM. JlaGopatopust 3Ha-
aui, 2014 r. http://znanium.com/bookread2.php?book=541189.

2. Maprtun-Ilansma P.X., Jlaxtakus A. «HaHoTexHOI0THH - yAapHBINA BBOTHBIN
Kype»: yueb. mocodue / Ilep. ¢ anrn. E.I'. 3a6onoukoit, A.B. 3a6onomkoro. [Jonro-

npynausii: MaTemnekr, 2014 r. http://znanium.com/bookread?2.php?book=468199.

3. Pyoun A.b. «<HanoOuorexnomoruu»: npaktukym / 2-e¢ uza. (31.). - M.: BU-

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

4. Snmaposa A.X. «HaHOTEXHOJOTUU B CEIBCKOM XO35UCTBE: HAy4YHOE 000C-
HOBaHME MOJYUYCHUS U TEXHOJOTUH MCTIOJIb30BAHUSI HAHOCTPYKTYPHBIX M HAHOKOMIIO-

3uTHBIX MaTepuanio»/ A.X. SInnaposa. Kazanb: LleHTp MHHOBAITMOHHBIX TEXHOJIOTHUH,

2013 .
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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

Metoanueckue peKOMEHIANNHU CTYIEHTY K CAMOCTOSITE/ILHOI padoTe

CamocrosiTesibHasi padoTa CTYAeHTOB, IPElyCMOTPEHHAs! Y4EOHBIM TIJIaHOM
B 00beme He meHee 50-70% o0rmiero konmdecTBa 9acoB, COOTBETCTBYET Oosiee riry0o-
KOMY YCBOEHHIO M3y4aeMOTO0 Kypca, GOpMUpPYET HABBIKK UCCIIEI0BATEIHCKON pabOThI
¥ OPUECHTHPYET CTYJICHTOB HAa YMEHHE MPUMEHATHh TCOPETUUCCKUE 3HAHUS Ha IpaK-
THUKE.

CamocrosiTenbHas paboTa HOCUT CUCTEMAaTUYECKUM XapaKTep.

PesynmbraThl camMoCTOATETHHON PaOOThI KOHTPOIHMPYIOTCS TMPEMoaaBaTeieM U
YYUTBHIBAIOTCS TIPH aTTECTAIMK CTyAcHTa (3a4deT). [Ipu 3TOM MPOBOAATCS: TECTHPOBa-
HUE, SKCIPECC-0MPOC Ha MPAKTHYECKHUX 3aHATHUAX, 3aCIyIIIMBaHNE JOKIAI0B, pedepa-
TOB, TIPOBEPKA MUCHbMEHHBIX PAOOT M T.I.

3amanus JUIsl CaMOCTOSITEIHLHOM PabOThI COCTABISIOTCS 10 pa3zesiaM U TeMaw,
10 KOTOPBIM HE MPETyCMOTPEHBI ayAWTOPHBIC 3aHATHS, JTUOO TPeOyeTCs JOIOJHH-
TeIHHO TPOPA0O0TaTh U MPOAHATU3UPOBATH PACCMATPUBAEMBI MTPETIOIaBaTeNIeM MaTe-
puai B o0bemMe 3arIaHuPOBAHHBIX YaCOB.

JIJIst IOATOTOBKYM K 3aHATHUSM W BBITIOJIHCHHSI CAMOCTOSATEIHLHON paboThI, CTY-
JIEHTaM PEKOMEHIYIOTCS y9eOHO-METOIMYECKUE U3/IaHNS, @ TAKKE METOJUIECKUE Ma-
TEepHaJIbl, BRIMYIIEHHBIC KadeIpoil CBOMMH CHJIAMH M MPEIOCTABIISIEMbIC CTYACHTaM
BO BpeMs 3aHATHH (TIPUIOKEHUS):

® HaNIAAHbBIC TocoOus (TUTaKaThl);

® TJIOCCApHil - CJIOBaph TEPMUHOB IO TEMATHKE AUCIUIUIUHEI,

® TE3UCHI JICKIIUH.

CamocrosiTesibHasi padoTa ¢ KHUIoM. B Hamie BpeMst KHUra CyIecTBYeT B IBYX
dbopMax: TpagUIIMOHHON U JIEKTPOHHOW. B MHTEpHETE CyIecTBYIOT 1iebie OnOIno-
TEKH, PACIIOIATaONIUe IECATKAMH THICSY DJICKTPOHHBIX TEKCTOB. CeroHs B OOIIECTBE
npeoliiaaeT MHEHUE, YTO TIeYaTHAs KHUTA U €€ KOMITBIOTEPHBIN TEKCT JOIMOJHSIOT
apyr apyra. Mcnoinb3ys 2IeKTpOHHBIA BapHaHT KHUTH 3HAYUTEILHO OBICTpEe MOATr0TO-
BUTH Ha ero 0ase pedepar, KOHTPOJIbHYIO paboTy, OJIOTHATH TEKCT CBOEH pabOThI 1OA
TpeOyeMbIii yaeOHBIM 3a1aHueM 00beM. [leuaTHbie KHUTH ropas3o Jierde U yao0Hee 9n-

TaThb.
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Pabora ¢ KHUTOHM, CTy/I€HTBI CTAJIKUBAIOTCS C psaoM npobieM. OnHa U3 HUX —
Kakas KHura jiyduie. Llenecoobpa3Ho B nepByro ouepeib 00paTUThCS K JIUTEpaAType, pe-
KOMEHIOBaHHO# npenoaBareieM. LlenecoobpazHo mpoynTaTh aHHOTALIMIO K KHATE HA
ee CTpaHMIlax, B KOTOPOH yKa3aHOo, KOMY U JJIsl KaKUX 1eJIel OHa MOXKET OBbITh MOJIe3HA.

Hpyras npobiema — kak 3(h(peKTUBHO YCBOUTH MaTepuai KHUru. KauectBo ycBo-
eHHUs Yy4eOHOro marepuaja CYIIECTBEHHO 3aBUCSAT OT MaHEpbl MPOYTEHUS KHHUIH.
MO>KHO BBIIEIUTD ISITh OCHOBHBIX PUEMOB pa0OTHI C JINTEPATYPO:

UreHne-mpoCMOTp UCIOJIB3YETCS ISl TPEIBAPUTEIILHOTO 03HAKOMIICHHSI C KHH-
r'OM, OLIEHKH ee HeHHocTH. OH npeanonaraeT 03HaKOMJIEHUE C aHHOTALIMEH, TPeInCIIO-
BUEM, OIJIaBJICHUEM, 3aKIIOYEHHEM KHHIH, MOUCK IO OTJIaBICHHUIO HauboJiee BaXKHbBIX
MBICJIEH U BBIBOJIOB aBTOPA IPOU3BEICHUS.

BribopouHoe yTeHHe npeanonaraeT n30upareibHOe YTEHUE OTIENIbHBIX pa3jie-
JIOB TEKCTa. DTOT METOJ UCIOJIb3YETCs, KaK MPaBUIIO, TIOCIE MPEABAPUTEIHLHOTO TPO-
CMOTpa KHUTH, IPH €€ BTOPUYHOM YTEHUHU.

CkaHupOBaHUE NPEACTABISAET OBICTPBIN IPOCMOTP KHUTH C LIEJIbIO TOUCKA (haMu-
nuu, Qakra, OLICHKHU U JIp.

VYray6nenHoe uTeHue mpeanoaraeT oOpaiieHre BHUMaH!s Ha JIETaIl CoJleprKa-
HUS TEKCTA, €ro aHajlu3 U olleHKY. CKOpOCTh NOJJOOHOTO BU/Ia YTEHUS COCTABIISIET OPU-
eHTUPOBOYHO A0 7-10 cTpanurl B yac. OHa MOXET ObITh U BBIIIE, €CIIH YATATENh yKe
00J1a1aeT onpeieJICHHbIM 3HAHUEM 10 TEME KHUTY WU CTaThU.

VYriyOneHHoe YTeHHe TUTepaTypbl IPeIoiaraer:

e CrpeMyieHHE K TMOHUMAHHUIO MPOYUTAHHOro. be3 mMoHMMaHUs CMbICIa,
IPOYUTAHHOTO UH(POPMALIUIO €€ OUY€Hb TPYTHO 3aIIOMHUTb.

o OOmy™MbIBaHME H3JI0XKEHHOW B KHHMre uHpopMmaiuu. Torma coOCTBEHHBIE
MBICJIM, BOSHHUKIIINE B XOJI€ 3HAKOMCTBA C Uy >KMMH pabOoTaMH, OCITYKaT OCHOBHOM IS
IIOJIyY€HUsI HOBOT'O 3HAHHSI.

e MpICIEHHOE BBIJEIECHUE KIIOUEBBIX CJIOB, UAEH pazapoOieHHe COAEp KaHUs
TEKCTa Ha JIOrhueckre OJI0OKH, COCTABJIEHHUE IJIaHa MPOYUTAHHOTO. ECiiu cTyIeHT umeeT
JIeJI0 C JINYHOM KHUIOM, TO KIIIOUEBbIE CJIOBa M MBICIM MOXKHO TOJAYEPKHYTh
KapaH/Ia1loM.

e CocraBieHHE KOHCIIEKTa M3y4YEHHOTo marepuana. Ecim cTaths uiam pasnen
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KHHTH 110 00BbeMY HEOOJIBIIION, TO MEeIecO00pa3HO MPUCTYITUTh K KOHCIICKTUPOBAHHMIO,

MPOYMUTAB UX MOJHOCTHIO. B Ipyrux ciyyasx skenatenbHo npountats /-10 ctpanu.

7. ®oHABI OLIEHOYHBIX CPEICTB

7.1. IlepevyeHb KOMIIETEHIMI C YKa3aHMEM ITANOB UX (popMuUpOBaHUA

B Mpoliecce 0CBOEHHSI 00pPa30BaTeIbHON MPOrPaMMbl

CemecTp
(kypc)

AuvcumnnuHbl /anemeHTbl nporpammbl (npaktuku, M’NA), yyactyrowme B opmu-
pOBaHMW KOMNETEHLUK

UA-2yk-1. HaxoauT 1 KpUTMYECKM aHanu3npyeT MHGopMaLMIo, HEOOXOAMMYIHO ANS PeLIeHNs No-

CTaBJIeHHOW 3aAauu

1. 3(2) dunocodus

2. 12(1,1) HavepTaTtenbHas reoMeTpus W MHXEHepHas rpadmka

3. 1(1) HauyepTaTenoHas reoMmeTpus

4, 2 (1) WHxeHepHas rpacuka

5. 2,3(1,2) MatepuanoBefeHne 1 TEXHONOTMS KOHCTPYKLUMOHHbLIX MaTeEpPManos

6. 2,3(1,2) WHhopmaTurka 1 LMdpoBble TEXHOMOTMM

7. 3(2) CuCTEeMbI UCKYCCTBEHHOIO MHTENMEKTA

8. 5(4) ONEeKTPOHHAs TEXHWKA

9. 7(4) OnekTpocHabxeHne

10. 4(3) OCHOBbI MUKPOMPOLLECCOPHON TEXHWKM

11. 8 (5) Lincpposble TexHonorum B AMK

12. 8(5) Annapatbl 3aLuTbl U yNpaBneHus

13. 8(5) PeMOHT anekTpoobopyaoBaHus

14. 6 (5) ONeKTPUYECKUe 1 3NEKTPOHHbIE annapartsbl

15, 6 (5) TexHWKa BbICOKMX HanpshKeHUN

16. 7(3) HaHotexHonoruu B AlK

17. 7(3) OcHoBbl pOBOTOTEXHUKN

18. 5(5) OHeprochOblToBas AeATENBHOCTb

19. 5(5 YnpasreHue OesTeNbHOCTbI0 SHeprocyxo

20. | 4,6,8(3,4,5) | Npon3BoacTBEHHAs npakTuka

21, 8(5) [MpegamnnoMHas npakTuka

22. 8 (5) BbInonHeHne 1 3alimta BbINyCKHOWM KBanugukaLoHHON paboTbl

23. 6 (4) Obuwas aHepeemuka

24, 7(5) TennoaHepaemu4yecKuUe YCmaHosKu U cucmemb|

UO-5yk-1. OnpepensieT U OLEHMBAET NOCNEACTBUA BO3MOXHbIX pelUeHU 3aaadu

1. 2,3(1,2) HdopmaTrka 1 LpoBblE TEXHONOTUM

2. 6 (2) [cuxonorus

3. 4(3) TexHWKa 1 TEXHOMOrW B CENTbCKOM X035NCTBE

4. 7(3) HanotexHonoruu B AlK

5. 7(3) OcHoBbl pOBOTOTEXHMKN

6. 124(2,3) | YyebHas npakTuka

7. 4(3) JKcnnyaTaunoHHas npakTuka. JNeKTPOMOHTaXHas.

8. 4,6,8 (3,4,5) | MNpon3BoacTBEHHAs NpaKkT1ka

9. 8(5) [MpegamnnoMHas npakTuka

10. 8(5) BbInonHeHne 1 3almTa BbINyCKHOWM KBanuukaLMoHHON paboTbl

UA-2nk-3. [leMOHCTPUPYET 3HAHUA METOAOB U CPEACTB NOBbIWeHNA 3 PeKTUBHOCTM PaboThI
3HepreTMYECKOro U aNeKTPOTEXHUYECKOro 060pyAoBaHMSA B CENIbCKOXO3MCTBEHHOM NPOU3-

BOACTBE

1. 8(5) | OnekTponpuBOz CENMbCKOXO3ANCTBEHHbBIX MALLIH
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2. 8 (5 Annapatbl 3aLmTbl 1 yNpaBneHus
3. 7(4) onektpotexHonorum B AMNK
4, 6 (5) ONeKTPUYECKME 1 3NEKTPOHHbIE annapartsbl
5. 6 (5) TexHWKa BbICOKMX HaNpshKeHUN
6. 7(3) HaHoTexHonoruu B AlNK
7. 7(3) OcHoBbl pOBOTOTEXHMKN
8. 4,6,8 (3,4,5) | MNpon3BoacTBEHHAs NpaKT1Ka
9. 8(5) [MpegannnoMHas npakTuka
10. 8 (5) BbInonHeHne 1 3almra BbINyCKHOWM KBanuukaLoHHON paboTbl
UA-3nk-3. OcywecTBnsAET BbINOSIHEHUE pabOT NO NOBbILEHUIO 3 PeKTUBHOCTH IHEpreTUYe-
CKOFO 1 3N1eKTPOTEXHMYECKOro 060pyaoBaHUs B CeNbCKOXO3AWCTBEHHOM NPOM3BOACTBE
1. 8 (5) ONEeKTPONPUBOA CENbCKOXO3AMCTBEHHBIX MaLUMH
2. 8 (5) PeMOHT anekTpoobopyaoBaHus
3. 6 (5) HeTpaguUMOHHbIE MCTOYHWKW SHEepriu
4, 7(3) HanotexHonoruu B AlK
5. 7(3) OCHOBbI POBOTOTEXHMKN
6. 46,8 (3,4,5) | MNponsBoacTeeHHas NpakTuka
7. 8 (5) [MpepannnomMHas npakTuka
8. 8(5) BbInonHeHe 1 3awumTa BbInyCcKHOWM KBanugukaLMoHHON paboTbl
9. 6 (4) Obwas sHepeemuka
10. 7(5) TennoaHepaemu4yeckue ycmaHosKu U cucmemb|
7.2. Onucanue noka3artejeid 1 KpuTepueB OLIEHUBAHUSI KOMIIETEHIUii
= Kputepuu oueHuBaHus
,a':'_: YpoBeHb 0CBOEHMs
(]
5 [OonoporoBbli MoporoBblif MpoABUHYTLIN Bbicokuit
= («<HeyLOBNETBOPUTENBHO») | («yAOBNETBOPUTENLHON) («x0opOoLLO») («OTNIMYHO»)
UA-2yk-1
3HaHuA: | OparmeHTapHble npea- | 3HaeT U KPpUTUYECKN | 3HAET U KPUTUYECKN | 3HAET U KPUTUYECKM
CTaBMEHWSI O MOUCKE | aHaNMMU3UPYeT UH- aHanuanpyer uH- aHanuampyert nH-
W KPUTUYECKOMY aHa- | chopmaumio, Heob- | chopmaumio, Heobxo- | hopmaumio, Heob-
N3y UHGopMaLm, He- | XoauMmyio Ans pe- AUMYIO NS PELUEHNs | XOOUMYHO Ans pe-
00X0AMMON 4Ns pelue- | LWEHUs NOCTaBNEeH- | NOCTABNEHHOM 3a- LeHMs NOCTaBMEH-
HWS NOCTABIIEHHOM 3a- | HOW 3afjauu C cywe- | Aaum ¢ Hecyuje- HOW 3a[a4u Ha 8bl-
Aayu CMBEHHbIMU OWUb- | CMBEHHbIMU OWUb- | COKOM yposHe
Kamu Kamu
Ymenusi: | OTCyTCTBME HABbIKOB, | YMEET HaxoauTb M | YMeeT Haxoautb M | YMEET HaxoauTb
NPeayCMOTPEHHBIX KPUTUMYECKM aHamnM- | KDUTUYECKM aHann- | KPUTUYECKW aHanm-
[i@HHO KOMNETEHLMEN | 3MpoBaTb MHOPMA- | 3MpoBaTh UH(OPMA- | 3MpoBaTb MHGOP-
Lyto, HeoOXoauMy | Lto, Heobxoaumyt | Maumto, Heobxoau-
ANS peLleHuns no- ANS peLLeHmns no- MYI0 ANS PELLEHUS
CTaBJIEHHOW 3aa4n | CTABMEHHOMW 334a4n | MOCTaBNEHHON 3a-
C CYWECMBEHHbIMU | C HEKOMOPbIMU 3a- | 44N Ha 8bICOKOM
3ampyOHeHUsIMU. mpyOHeHUsIMU YposHe
HaBbiku: | OTcyTCcTBME HaBbIKOB, | Bnageet metogamn | Bnageetr wmetogamu | Bnageet metogamu
NPeayCMOTPEHHBIX KPUTUYECKOTO aHa- | KPUTUYECKOrO aHa- KPUTUYECKOrO aHa-
[@HHOW KOMNETEHUMEN | Nu3a WHopMauuy, | nusa uHdopmauuu, | 11sa nHopmaLmm,
Heobxoaumon Ans Heobxoaumon ans Heobxoaumon ans
peLLeHmns NocTaB- pPELLEHst NoCTaB- pEeLLeHns NocTaB-
NEHHOM 3afa4um Ha NEHHON 3a4a4mn 8
HU3KOM YPOBHE. nosiHomM obveme
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NEHHOI 3a4a4u ¢ He-

KomopbIMu 3ampyo-
HEHUAMU
MUO-5vk-1
3HaHuA: | OparmeHTapHble npea- | 3HaeT u oueHnBaeT | 3HaeT M OueHWBaeT | 3HaeT U OLeHWBaET
CTaBMeHNs O OLEHM- nocneacTams BO3- nocneacTans BO3- nocneacTans BO3-
BaeT NocneacTems MOXHbIX PeLUeHNiA MOXHbIX PELLEHI MOXHbIX PeLLEeH
BO3MOXHbIX PELUEHUA | 3aauu ¢ cyue- 3ajauv ¢ Hecyuie- 3aja4u Ha 8bICOKOM
KENER] CMBEHHbIMU OWUb- | CMBEHHbIMU OWUb- | ypogHe
Kamu Kamu
Ymenua: | OTcyTCcTBME HABbIKOB, | YMeET onpedenats | YMeet onpedenstb U | YMeeT onpeensTb
npesyCMOTPEHHbIX W OLeHnBaThb Mo- OLeHMBaTb nocneg- | W OLeHWBaThb Mno-
[aHHOW KOMNETEHUMEN | CNEACTBUS BO3MOX- | CTBUSI BOSMOXHbIX CNeacTBUS BO3MOX-
HbIX PELLEHUN 3a- peLUeHni 3agaym ¢ HbIX PELLEHMN 3a-
[ia4m C CyueCmeeH- | HeCyueCmeeHHbIMU | favn Ha 8bICOKOM
HbIMU 3ampPYOHeHU- | 3ampyOHeHUsMU. ypogHe
AMU.
HaBblkun: | OTcyTCTBME HaBbIKOB, | Bnageet metogamu | Bnageet metogamu | Bnageet metogamu
npeayCMOTPEHHbIX onpeaeneHusMM u - | onpeaeneHnsMm u onpeaeneHusimMm u
[@HHOW KOMNETEHLUMEN | OLeHWBaHWS Nno- OLEHMBaHMA nocnea- | OueHnBaHus no-
CNEeSCTBUM BO3MOX- | CTBM BO3MOXHbIX CNeacTBUiA BO3MOX-
HbIX PELLEHUN 3a- peLUeHni 3agaym ¢ HbIX PELLEHMN 3a-
[ia4n Ha HU3KOM HeKomopbIMU 3a- [ia4u 8 NOJIHOM
YposHe. MpYOHEHUAMU obbeme
Uh-2nk-3
3HaHusa: | OparmeHTapHble Nped- | 3HaeT MeTodbl U 3HaeT MeTobl 1 3HaeT MeTofbl 1
CTaBMEHNsI O 3HAHMAX | CPeACTBa MOBbIWE- | CPEACTBA NOBbIE- | CpeacTBa NoBbiLle-
METOA0B U CPEACTB HWS 3OEKTUBHO- HUS 3PCEKTUBHOCTU | HUSA AHPEKTUBHO-
NoBbILLEHNS adhdhek- cTn paboTbl 3Hepre- | paboTbl 3HepreTuye- | cTv paboTbl SHepre-
TMBHOCTM paboTbl TUYECKOrO W 3rek- CKOrO W 3NEKTPOTEX- | TUYECKOro 1 Jfiek-
SHEePreTM4eCcKoro u TPOTEXHUYECKOrO HWU4Yeckoro 060pyao- | TPOTEXHUYECKOTO
9NEKTPOTEXHMYECKOrO | 060pYyaOBaHNS B BaHMWs B CENbCKOXO- | 060pyaoBaHNS B
060pyaoBaHmMs B Cenb- | CeNbCKOX035M- 39MCTBEHHOM NPOU3- | CENbCKOXO3AM-
CKOXO3SMCTBEHHOM CTBEHHOM Npoun3- BOACTBE C Hecywje- | CTBEHHOM Npous-
NPOM3BOACTBE BOACTBE C Cyuwje- CMBEHHbIMU OWUb- | BOACTBE Ha 8bICO-
CMBEHHbIMU OWUb- | Kamu KOM ypogHe
Kamu
Ymenua: | OTcyTcTBME HABbIKOB, | YMEET AEMOHCTPU- | YMEET AEMOHCTpU- | YMeeT AEMOHCTPU-
npeayCMOTPEHHbIX pOBaTb 3HAHWS Me- | pPOBaTh 3HAHUS Me- | POBATb 3HAHUS Me-
AAHHOI KOMNEeTEHLMEN | TOAOB M CPEACTB TOAOB M CPEACTB MO- | TOAOB U CPEACTB
NOBbILIEHNS 3(hPeK- | BbilLeHUs ahdek- NOBbILIEHUS -
TMBHOCTM paboTbl TMBHOCTW paboTbl (HEKTUBHOCTM pa-
9HEepPreTMYECKoro U | SHepPreTMYECKoro 1 BoTbl 3HepreTunye-
ANEKTPOTEXHUYE- ANEKTPOTEXHMYE- CKOrO W 3MEKTPO-
ckoro obopyfoBa- ckoro 060pyaoBaHust | TeXHUYeckoro 06o-
HWS B CENbCKOXO- B CeJTbCKOX0351- PyAOBaHWS B Cellb-
39MCTBEHHOM NPO- | CTBEHHOM NPOM3BOL- | CKOXO3CTBEHHOM
W3BOACTBE C Cywe- | CTBE C Hecyuwe- NPOM3BOACTBE Ha
CMBEHHbIMU 3a- CMBeHHbIMU 3a- 8bICOKOM ypOBHE
MpPYOHEHUSMU. mpYOHEeHUAMU.
HaBbIku: OTcyTCTBVIe HaBbIKOB, BnaueeT 3HaHUAMK Bnap,eeT 3HaHNAMU Bna,u,eeT 3HaHUAMU

NPEAYCMOTPEHHBIX AaH-
HOW KOMMETEHLMeN

METOLOB U CPeacTB
MoBbILIEHNS A ek-
TMBHOCTM paboThl
SHEPreTMYECKOro 1

METOZOB U CPEeacTB
NoBbILLIEHNS A hek-
TMBHOCTU PaboThl
JHEPreTUYECKOro U

METOLOB U CPeacTB
NOBbILLIEHUS adpdek-
TMBHOCTU paboTbl
9HEpPreTMYECKOro 1
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npeayCcMOTPEHHbIX daH-
HOW KOMNEeTEHLMeN

HWeM paboT no noBbI-
LIEHNIO 3CPdEKTUBHO-
CTM 3HEPreTM4ecKoro
1 ANEKTPOTEXHMYe-
ckoro obopyaoBaHus
B CENbCKOXO3AMCTBEH-
HOM NPOW3BOACTBE Ha
HU3KOM ypogHe.

HWeM paboT no noBbI-
LIEHNIO 3D EKTUBHO-
CTW SHEPTETMYECKOTO
3NEKTPOTEXHNYECKOTO
obopynoBaHWs B cenb-
CKOXO3AMCTBEHHOM
NPOM3BOACTBE C HEKO-
mopbIMU 3ampyOHeHU-
Aamu

9NEKTPOTEXHUYECKOrO | 3NEKTPOTEXHUYECKOTO | 3MEKTPOTEXHUYECKOro
obopynoBaHns B obopyaoBaHus B cenb- | 060pyaoBaHus B
CenbCKOXO3ANCTBEH- | CKOXO3ANCTBEHHOM CEnNbCKOX03AMCTBEH-
HOM NPOWU3BOACTBE Ha | MPOM3BOACTBE C HEKO- | HOM NPOW3BOACTBE 8
HU3KOM ypO8He. mopbIMU 3ampyOHeHU- | NoHOM obbeme
Amu
UA-3nk-3
3HaHuA: | PparmeHTapHble nped- 3Haet paboty no no- | 3HaeT paboty no no- 3HaeT paboTy no no-
CTaBNeHWs O BbINOIHE- BbILLEHWIO 9(DEKTUB- | BbILLEHMIO 3(IEKTUB- | BbILIEHWH 3pdeKTUB-
HUM paboT NO NOBbILE- | HOCTW SHEpreTuye- HOCTW 3HepreTnye- HOCTW 3HepreTnye-
HMIO 3hhEKTUBHOCTY CKOTO M 3NEKTPOTEX- | CKOTO W ANEKTPOTEXHM- | CKOrO U 3NEKTPOTeX-
9HEPreTUYeCcKoro 1 anek- | Hudeckoro obopyao- | yeckoro obopynosa- Hu4eckoro obopyao-
TPOTEXHUYECKOro 0BOpY- | BaHUS B CENbCKOXO- HWS B CENbCKOX035M- BaHWS B CEMbCKOXO-
[0BaHMUS B CENbCKOXO- 3ANCTBEHHOM NMPOM3- | CTBEHHOM NMPOU3BOA- | 3SMCTBEHHOM MPOW3-
3ACTBEHHOM NMPOM3BOA- | BOACTBE C Cyuwie- CTBE C HECYWeCmBeH- | BOLACTBE Ha 8bICOKOM
cTBe CMBEHHbIMU OWUb- HbIMU OWwubkamu yposHe
Kamu
YmeHus: | OtcyTCcTBME HABBIKOB, YMeeT oCyLLecTBNATb | YMeeT OCyllecTBnATb | YMeET OCyLecTBnATh
NpesyCMOTPEHHbIX AaH- | BbINOMHEHWe paboT BbINOMHEHNE paboT Mo | BbINOMHEHWE paboT
HOW KOMMETEHLMen M0 NOBbILEHNO 3¢)- MoBbILLEHMIO addhek- Mo NOBbILLEHWIO 3¢h-
(DEKTUBHOCTM 3HEpre- | TUBHOCTW SHEPreTnye- | (eKTUBHOCTU SHepre-
TMYECKOrO W SNEKTPO- | CKOrO W ANEKTPOTEXHW- | TUYECKOTO U ANEKTPO-
TexHn4eckoro obopy- | ueckoro obopynosa- TEXHUYECKOT0 0bopy-
[0BaHMUS B CENbCKOXO0- | HUS B CENbCKOXO3AN- | [OBaHWS B CEMNbCKO-
39MCTBEHHOM NpOM3- | CTBEHHOM NPOM3BOA- X035IICTBEHHOM MPO-
BOACTBE C CyLje- CTBE C HECYWeCmBeH- | U3BOACTBE Ha 8bICO-
CMBEHHbIMU 3ampyd- | HbIMU 3ampyOHEHU- KOM yposHe
HEHUAMU. AMU.
Hasbiku: | OTcyTCTBME HaBbIKOB, Bnapeet BbinonHe- Bnapeet BhinonHe- Bnapeet BbinonHe-

HMem paboT no NoBbI-
LIEHWIO 3DPEKTUBHO-
CTU 3HEpreT4eCcKoro
W 9NEKTPOTEXHMYe-
ckoro obopynosaHus
B CEMbCKOX0341-
CTBEHHOM NPOW3BOS-
CTBE 8 NO/IHOM 00B-
eme

7.3. TunoBbie KOHTPOJIbHbIE 3aJaHUS

TecThl 1yl KOHTPOJISE

Bonpoc 1. Kakoii MeTo1 He OTHOCUTCSI K OCHOBHBIM METOJAaM MOJIy4YeHUs
YIJIEPOAHbIX HAHOTPYOOK U HAHOBOJIOKOH ?

e Jlyrosou

e JlazepHO-TepMHUUYECKUI
e [luponurnueckuii
[ ]

buorexHomornueckmii

Bonpoc 2. O0pa3oBaHue cynepMoJieKyJ/Ibl B CyPaMoJIeKYJISIPHOH XUMUH
MOKHO OMHUCATDH KAK:
e Penentop + cy6cTpat(bi)

e Penenrop + peuenrop

e CyOcTtpat + cyocrpar(bl)
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e Penenrop + MOHOMEDHI

Bonpoc 3. Kakumu 00s13aTeIbHBIMU CBOMCTBAMM J10/2KeH 00J1a1aTh KaH-

THJIeBep?

PHK.

Typy

e Jlo/12KeH MPOBOAUTD JJIEKTPHUYECKUN TOK

e JlomkeH OBITh BBIMOJHEH U3 MAarHUTHOT'O MaTepuaia
e JlomxkeH OBITH BEIITOJIHEH M3 3aKaJIEHHOM CTaIN

® J0JDKCH OBITh THOKUM C U3BECTHOM KECTKOCTHIO

Bonpoc 4. Kakoii u13 MUKPOCKONOB M300PeTEH MO037Ke 0CTAIbHBIX?
e CkaHMpYHOIIMH CWIOBOIl MHKPOCKOI

e CKaHUPYIOIIUI TYHHEIbHBII MUKPOCKOI

e PacTpoBbIii MUKPOCKOII

e [IpocBeunBaro Ui 3JIEKTPOHHBIA MUKPOCKOII

Bonpoc 5. I'ie 0b111 H300peTéH CKAHUPYIOIINH CHJIOBOH MUKPOCKON ?
e B Poccuu, B pusuko-texundeckom nHeruryre uM. Mo de

e B CIIIA, IBM

e B repmanckom ¢unuane IBM

e B mBeiiniapckom unuane IBM

Bonpoc 6. KTo BBes1 B HAYUHYI0 JIUTEPATYPy TEPMUH HAHOMATEPHUAJIbI?
o I'. I'nerirep

o XK. U. Andepon

e P. OeiinmaH

e . JIpekcnep

Bonpoc 7. [louemy pudocomy Ha3bIBAIOT MOJIEKYJISAPHBIM acceMOJiepom”?
e PubocombI CTpOST O€IKH, OCHOBBIBASICh HA MHCTPYKIIHSIX, XPAHSIIUXCS HA HUTKAX

e Pubocombl HMEOT pa3Mep HECKOJIBbKO AeCATKOB HAHOMETPOB.
e Pubocombl MOTYT CBOpAuMBATHCS B KIIyOKH, U3MEHSSI YETBEPTUUHYIO CTPYK-

e PubGocoObI yMeIOT MpeoOpa3oBbIBATH MEXAHUUECKYIO SHEPTHIO B SHEPTUIO

XUMHUYECKUX CBSI3EH.

Bonpoc 8. Ecjin mnoMecTUTh TOHKUH CJI0¥ MOJTYNPOBOIHUKA ¢ IIMPOKOI 3anpe-

IIEHHOM 30HOW MEXKAY ABYMS MOJYIPOBOAHUKAMU € Y3KOH 3anpeliéHHON 30HOM,
TO MOJIYYUTCH:

e KBantoBas Touka
e KBanrtoBas sima
e KBaHTOBBIN Oapbep
e KBanrtoBas uria

Bonpoc 9. Kak Ha3biBaeTcsi camasi BbICOKasi JHepreTuyeckasi 30Ha B JHep-

reTMHYecKoM CIeKTpe MOJyNpPOBOJHUKOB?
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e 30Ha NPOBOAMMOCTH
e 3amnpeTHasi 30Ha
e Banenrtnas 30Ha
e KBanToBas 30Ha

Bonpoc 10. Uro Takoe Be3uKYJIbI?

o CyOKJ/IeTOYHbIE YACTHLbI

e HanopasmepHsie BUPYCHI

® 3aMKHYTbIC OMCIIONWHBIE MEMOpPaHHbBIE 000JIOYKU
® benKoBbIe MOJIEKYJIBI, CoepKaiiiue GepMeHThI

Bonpoc 11. Kakasi BesinunHa He BXoaAuT B ypaBHeHue ['m66ca-Tomcona?
e Temmeparypa niaBJIeHUs

e CB00OOAHAs TOBEPXHOCTHAS SHEPTHUS

e lI3MeHeHne TemocoaepKaHus

® Bi3KOCTh KpucTaIIuTa

Bonipoc 12. Uto Takoe MoJieKyJIsIpHBIii accembJiep?
e Meubyaiiliasg 4yacTMIa aToMa
o MonekymsipHas MalllHa, KOTOpas 3alporpaMMUpOBaHa CTPOUTh MOJIEKY-

JSIPHYIO CTPYKTYpY U3 00Jiee MPOCThIX XUMUYECKHUX OJIOKOB

e CyOkJieTouHas yacTHIla
e Komtonnnerii ancam6as [TIAB

Bonpoc 13. KTo BepBble BbIIBHHYJI €10 0 PA3BUTHN HAHOTEXHOJIOTUH B

coBpeMeHHO# GopMyIMpOBKe?

e I1.C. Jlannac
e D. Jlpekciep

e P. OelinmaH

e H. Bunep

Bonpoc 14. Kak Ha3biBaeTcsi 3HaMeHuTass kHUura J. Jlpekciepa, nocss-

EHHASA HAHOTEXHOJIOT MU ?

BOI?

e MamuHbI KOHCTPYUPOBAHMS
e ManuHbsl HAaHOTEXHOJIOTUH

e MammuHel co3/1aHusg

e ManiuHbl TEXHOJOTUH

Bonpoc 15. Kakoe ¢BOiCTBO XapaKTepPHO JJIsi MUKPOIMYJIbCUM ?

® MuKpo3IMyJIbCHM NMPO3PAYHBbIE KUIKOCTH

® MUKpPOIMYJIIBCUU UMEIOT TEMHO-CEPBIN LIBET

® MUKpO3MYJIbCUU HEMPO3PAUHBIE )KHJIKOCTH

® MUKpO3MYJIbCUU SABISIOTCS XOPOLUIUMHU TPOBOJHUKAMU 3JIEKTPUUYECTBA

Bonpoc 16. Kakasi 13 HAHOCTPYKTYP SIBJIsIeTCH TEPMOAMHAMUYECKH HEYCTOHYIM-

® MUKpOSMyJbCUs
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® Muresib
® VYriepoHbie HAHOTPYOKH
e HanocTtpykTypsl, popMupywIHecs HHTEHCUBHOM MJIaCTHYECKO e-

(popmanuei

Bonpoc 17. Uro o3nauaer ypapuenue I'm66ca-Tomcona?

e B3auMocCBs3b IOBEPXHOCTU 00BEKTA U €ro 00beMa

e B3anMOCBs3b TeMIIEPATypPHI TUIABJICHUS KPUCTAJUIUTA U BI3KOCTH

® B3anMoCBs3b U3MEHEHHUS TEIUIOCOIEPKaHNs KPUCTAIIIUTA U €r0 COCTaBa
e B3aumocBsi3b TeMnepaTypsl IUVIaBJIEHUS] KPUCTAJINTA 1 KPUBHU3HBI

OrPAaHUYHUBAKOIIEH €ro MOBEPXHOCTH

Ha:

Bonpoc 18. B kakoM MUKpOCKOIEe UCNI0JIb3yeTCsl KAHTHJIeBep?
o CKaHUPYIOIINI CUJIOBOM MUKPOCKOIT

o CkaHUpPYHOULIMH TYHHEJbHbIH MUKPOCKOII

® PacTpoBbIli MEKPOCKOIT

e [[pocBeunBarOIMii 3JIEKTPOHHBI MUKPOCKOI

Bomnpoc 19. Pa6oTa ckaHHPYIOIIEro TYHeJIbHOT0 MHUKPOCKOIIA OCHOBAaHA

o /Iluppakuum peHTIeHOBCKHX JIy4eH
® D¢ (deKT TyHHETUPOBAHUS AIEKTPOHOB Yepe3 TOHKUHN AUIIEKTPUUECKUN

IPOMEKYTOK MEXTY IPOBOISIIECH MOBEPXHOCTHIO 00pasiia U CBEpXOCTPOIl UTIIOM

e [IpocBeunBanue 0Opas3ia peHTTEHOBCKUMU JIydaMu
e [IpocBeunBanue oOpasia My4yKkoM FJIEKTPOHOB MPU YCKOPSIOIIEM HampsikKe-

aun 200-400 kB

Bonipoc 20. UTo He MO:KeT ABJAATHCS CYyNPaMoOJIeKyJISIPHbIM aHcaM0Jiem?
e Besukyia

e Muneina

® MukposMyibcus

® NPAaBHJIBLHOIO OTBETA HET

Bonpoc 21. O6pamarTcs Jid B HYJ1b BOJIHOBbIE (YHKIMY HA IPAHMIEe KBAHTO-

BOH SIMBI

e Jla

e Her

® Bormnpoc nocTaBieH HEKOPPEKTHO

e OTBeT 3aBUCHUT OT IIUPUHBI KBAHTOBOM SIMBI

Bonipoc 22. Ilomeniasi TOHKUi €J10ii MOJYNPOBOAHUKA € Y3KOM 3anpenién-

HOM 30HOW MeKIY ABYMS CJIOSIMU MaTepuaJa ¢ 0oJiee IIMPOKOH 3anpeliéHHO 30-
HOM, NMOJIy4YAIOT:

e KBaHTOBYIO TOUKY
e KBaHTOBYIO SIMYy
e KBaHTOBBIN Oapbep
e KBaHTOBYIO UIITy
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Bonpoc 23. [Touemy KBaHTOBbIE TOUKH HA3bIBAIOT HCKYCCTBEHHBIMU ATO-
MaMHu?

e KBaHTOBasi TOUKA, KaK U aTOM, UMeeT AAPO

e KBaHTOBasi TOUKa MOXKET BCTylaTh B XUMUYECKUE PEaKIUu MOJ00HO aTo-
MaM

e KBanTOBast Touka UMEET pa3Mepbl aToMa

® B KBaHTOBOM TOYKE JBUKEHUE OTPAHUYECHO B TPEX HAIMPABICHUAX U DHEPre-
TUYECKUN CIIEKTP MOJHOCThIO TUCKPETHBIN, KaK B aTOME

Bonpoc 24. Uto Takoe ¢ysiepeH?

o JKese3ocoaep:kamiasi HAHOCTPYKTYPa, UCIOJIb3yeMasi B MeUIIUHE
e VYriepoaHas HaHOTpyOKa

e (CeMeiicTBO MIapo0OPa3HBIX MOJBIX MOJIEKYJT 0b0mel hopmyisr Cn

e [lnockwuii nuct rpaduta MOHOMOJIEKYJIIPHOM TOJIIMHBI

Bomnpoc 25. Uto Takoe kaHTHJIeBep”?

e KoMnbioTepHbIii 0JIOK B CHII0BOM MHKPOCKOIIE

e KommbloTepHas nporpamMmma o0pabOTKH JaHHBIX CKAHUPYIOIIEr0 MUKPO-
ckona [Toanmoxkka a1 06pas3oB B paCTPOBOM MUKPOCKOIIE

e 30H]I B CKAHHPYIOILIEM CUIOBOM MUKPOCKOIIE

Bonpoc 26. Kak BeJiu4unHa TYHHEJIbHOT0 TOKA IPU padoTe TYHHEJIbHOI0
MHKPOCKOIIA 32aBUCUT OT PACCTOSHHUS MeKIY OCTPUEM MIJIbI M HCCJIeAyeMbIM 00-
pa3uom?

o JluHeiiHO Bo3pacTaer ¢ YMEHbIICHUEM PACCTOSHUSA

® JIMHENHO YMEHBIIAETCS C YMEHBIIIEHUEM PACCTOSHUS

® DKCHOHEHIMAIbHO BO3PACTAECT C YMEHBIIEHUEM PACCTOSHUSA

® DKCHOHEHIMAIbHO YMEHBIIAETCS ¢ YMEHBIIEHUEM PACCTOSIHUA

Bomnipoc 27. I1o nomenknarype UFOITAK ¢yanepen Cro o003nauaercst
cuMB0oJIoM (C7o-15h) UTo 03HaYa0T nu(pbl B KBAAPATHBIX CKOOKAX?

o ['pynny cumMmeTpuu

e JlurepaTypHble CCbUIKU

e Jluametp (ynnepeHa B HaHOMETpax

e Yucio aToMOB B KOJIbIIaX

Bonpoc 28. Coenunenus py/uiepeHoB, B KOTOPBIX NPUCOETMHEHHBIE
aTOMBI, MOHBI UJIM MOJIEKYJIbI HAXOAATCS CHAPYKH YIJI€POAHOH 000/104KH,
HA3BIBAIOTCS

e JK303/paJjibHble COCAMHEHMS

® DHJIO3pAIbHBIE COCTUHEHUS

e CynpaapaibHbIE COCTUHEHUS

o [lapanpanbHble COEAUHEHUS

Bonpoc 29. Kakne HAaHOCTPYKTYpPbI 00HAPY:KeHbI B LIYHTHTOBBIX MOPO-
aax?
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e OpaHOCTOHBIC HAHOTPYOKU
o DyepeHbl

e JIunocombl

® MarHuTHbIE KUIKOCTU

Bonpoc 30. B kakom rogy H. ®@eiinmMaH BbIIBUHYJI HAEK0 O PA3BUTHH
HAHOTEXHOJIOTHH?
e 1653
1876
1959
1985

Bonpoc 31. Kak meHsieTcst BKJaa Mexxga3Hoii 006J1acTu B 001He CBOMCTBA
00beKTa IPU YMEHbIIEHUH ero pazmepa?

o [Ipu ymeHblIeHHHN pazmepa 00beKTa BKIa Mex(pazHOM 001acTh B OOIIME CBOMCTBA
00bEKTa YMEHBIIIACTCS

e [Ipu yMeHblIeHUHU pa3Mepa o0beKTa BKIaa Mexk(a3zHoil o0nacT B o0mue
CBOMCTBa 00BEKTA YBEIMUMBAETCS

e [Ipu yMeHblIeHUHU pazMepa o0beKTa BKIaa MexdazHoil o6nacTu B o0mIue
CBOMCTBa 00bEKTa MPOXOAUT uepe3 Makcumym npu 100 um

e [Ipu ymenbieHHH pasMepa 00beKTa BKJIaA MexdasHoii 00;1acTH B 00-
1ye CBOMCTBA 00beKTa MPOXOAUT Yyepe3 MUHUMYM npu 100 Hm

Bonpoc 32. Uem u3BecteH J. JIpekciaep?

e (OcHoBaTellb HAHOTEXHOJOTHUHI

e Hamucan u3BeCTHYIO KHUTY "'MaluHbl CO3JaHus "

e SIBisieTcs NMPe3UAEHTOM MEKIYHAPOAHOI0 001eCTBA HAHOTEXHOJIOTHH
e [lepBOOTKpHIBATEINb YIJIEPOJHBIX HAHOTPYOOK

Bonipoc 33. UTo 0o3HayaeT OTHOCSIIMIACS K CO3JaHUI0 HAHOO0HEKTOB Tep-
muH "'Bottom up"'?

e Co31aHNe HAHOCTPYKTYPHUPOBAHHOIO CJIOSI HA IOBEPXHOCTH 00BbEKTA

o CTpykTypooOpa3oBaHue, CO3/IaHUE HAHOCTPYKTYP U3 aTOMOB U MOJICKYJI

e JlucneprupoBaHue, yMEHBIICHUE pa3Mepa HAaHOOOBEKTOB

e Co3zaHre HaHOCTPYKTYPHPOBAHHOTO CJIOS METOAOM CyOJIMMAIIMK BEIIECTBA

Bonpoc 34. Uto Takoe KBaHTOBasi TOUKA?

o KBaHTOBasi TOUKA MPeICTaBJIsIeT CO00H HAHOO0HEKT OTHOI0 MATEPUAJIA HAXO-
ASIIUICA HA MATPHIle U3 IPYroro Mmarepuaja

® DJeMeHTapHasi CTPYKTypa KBAHTOBOTO MU3ITyYCHHUS

e Hanopa3MmepHbIi pa3pbiB B JICKTPOMArHUTHOM H3JTYyYCHUU

e KBaHT, HaXOIAIIUICS B SJICKTPOMArHUTHOM TT0JIC

Bomnpoc 35. Uto Takoe HaHOTPYOKH?

o [IpoTsKeHHbBIE CTPYKTYPBbI, COCTOSIIME U3 CBEPHYTHIX IeKCarOHATbHBIX CETOK C aTo-
MaMH yTaepoja B y3jax

o CeMeliCTBO IAPOOOPA3HBIX MOJIBIX MOJIEKYJI 00mel popmyJoin Cn
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® [IpoTsKEHHBIE CTPYKTYPBI U3 YIJIEPOIHBIX NEPEIUIETEHHBIX LIETIEN

e MeTramnoopraHu4eCcKue BUTHIE ITOJIMMEPHI

Bonpoc 36. KTo U3 n3BecTHBIX HcCilel0BaTe el He sIBJIsIEeTCS J1aypeaToM
HobeneBckoii npemun?

e X.-M. Jlen

o JX.1 Andepos

o P. Oeiinman

e [IpaBH/ILHOIO OTBETA HET

Bonpoc 37. Kakoe u3 BbicKka3bIBaHUii COOTBETCTBYET ONpeaeIeHMI0 HAHO-
TEXHOJIOTUM, TaHHOMY B HanlmoHaIbHOM HAHOTEXHOJIOT HYeCKO HHULIATHBE
CIIA?

e HaHOTexHO0JIOTHA - ITO TEXHOJIOTHS CO3IAHUS HAHOMATEPHAJIOB

e HanotexHonorus - 3T0 TeXHOJIOTUsI OyAyIIEro

e CyIIHOCTh HAHOTEXHOJOTHH B CIIOCOOHOCTH pabOTaTh Ha MOJICKYJIIPHOM
YPOBHE, aTOM 3a aTOMOM CO3/1aBaTh OOJIBIIINE CTPYKTYPHI ¢ (DYyHIAMEHTAIHLHO HOBOM
MOJICKYJIAPHON OpraHu3anuei

e CyTbhb HAHOTEXHOJIOTUU B CO3/IaHMM HAHOMEXaHU3MOB

Bonpoc 38. YUro Takoe CVD?

e HcnapeHue u ocaxkaeHue B MHEPTHOM cpeje

e licnapenue u ocaxxJieHUE B pEaKIIMOHHOW CPEJI€ C TIOJIYYEHUEM HOBBIX CO-
CIMHCHUM

e CamopacnpoCTpaHAIOLIUICS BBICOKOTEMIIEPATyPHBIA CUHTE3

e DJIEKTPOHHBIN YKIT HA OCHOBE KBAaHTOBOM TOUKH

Bonpoc 39. Kak Ha3biBanach peub P. ®eiiHMaHa 0 pa3BUTHH HAHOTEXHO-
JIOTHH?

e MammuHbl co3ganus - '"'The enging of creation™

e Ha nne muoro mecta - "There is Plenty of Room at the Bottom”

e Hanoctpykrtyps - "Nanostructures™

e Hanoycrpoiictsa - "Nanodevices"

Bonpoc 40. B kakux ycTpoiicTBaX MPUMEHSITCS MATHUTHASA )KUTKOCTD?
e Kuneckonsl

e Tpanzucropsl

e YCTpOWCTBA CMa3KU MAarHUTHBIX JICHT

e JluHamuku

Bonpoc 41. Uro o3HaYaeT OTHOCAIIMICH K CO3IaHUI0 HAHOO0ObEKTOB Tep-
muH ""Top down"'?

e JlucneprupoBaHue, yMeHbLIeHHE pa3Mepa 00beKTa

e CrpyKTypooOpazoBaHue, CO3/JaHUE HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI

e Co31aHye HAHOCTPYKTYPUPOBAHHOIO CJIOSI HA HU)KHEN MOBEPXHOCTH 00b-
eKTa

e Co3/aHue HAHOCTPYKTYPUPOBAHHOTO CJIOSl OCAIUTEIBLHBIMU METOIaMU
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Bonpoc 42. Kakoii u3 Poccuiickux By30B BliepBble IPOU3BET HA0OP CTY/IEHTOB
HA CNEeNHUATBHOCTD ''HAHOMATEPHUAJbI'" J1JIsl HHKEHEPOB?

e PXTY um. I.U. MenaeneeBa

e MockoBcKasi TOCyJJapCTBEHHAs! aKaJeMUsl TOHKOM XUMUYECKON TEXHOJIOTUU
uMm. M.B. JlomoHocoBa

o Cankr-IleTepOyprckuii rocy1apcTBEHHBIN TEXHOIOTHYECKUNA HHCTUTYT

e YpanbCKui rocyJapCTBEHHBIM YHUBEPCUTET

Bonipoc 43. Uto Takoe pa3MepHblii 3pPeKT B TEXHOJIOTHH HAHOMATEpHa-
JIOB?
e H3meHeHHe CBOICTB HAHOO0BEKTOB B 3aBHCHMOCTH OT pa3Mepa 3JIEMEHTOB HX

CTPYKTYPbI
o l3meHeHue pazmepa HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEITHUX YCJIOBHIM

e l3MeHeHue CBOMCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEIIHHUX yCJIOBUN
e lI3MeHeHue pa3Mepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

Bonpoc 44. Uto Takoe JUNOCOMBI?

e CyOKJIETOYHBIE YaCTHIIbI

e benkoBble MOJIEKYJIBI, COAEpKaIIue GepMeHTbHI
e HanopasmepHbie BUPYCBHI

e 3aMKHYyTbIe OUCIIOHBIE MEMOpaHHbIE 000JIOUKH

Bonpoc 45. UTo Takoe MATHUTHASA KUJKOCTH?

e PacruiaBjIe€HHBIA MarHuT

e B3Bech eppoOMarHUTHBIX YACTHUIL B )KUJTKOCTH

e JKuakocTh, OABEPTHYTasI MArHUTHON 00pabOTKe

e KuakocTu, u3MeHsIIOLIUE YAeJbHbI 00beM P HAMATHUYUBAHUM

Bonpoc 46. Kakoe Ha3BaHue /i1 HAHOMOPOIIKOB U HAHOMATEPHUAJIOB HC-
noJjib3oBajocb B CCCP naunnas ¢ 50-x rogon?

e VYibpTpamucnepcHbIC

e BricokoaucnpecHbie

e HanomucnepcHsie

e CBepxaUCIEpPCHBIE

Bonpoc 47. Uto o3HayaeT TepMUH ''HaHO"'?

e Hano (mo-rpedecku Nanos) o3HavaeT KapJaukK

e Hano (mo-apeBHerepMaHcku NANOr) o3HavaeT THOM

e Hano (mo-uTtajbsHCKH NAN0) 03HAYaeT MAJICHbKUN YEITOBEK
e Hano (mo-ucnancku Nanes) 03Ha4aeT MEJIKOE JKUBOTHOE

Bonpoc 48. IloueMy KBaHTOBbI€ TOYKH HA3bIBAIOT HCKYCCTBEHHBIMH aTO-

MaMu?
e KBaHTOBasi TOUKa, KAK M aTOM, HMeeT PO
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e KBaHTOBas TOUKa MOXET BCTYIATh B XUMUYECKHUE PEAKIIUU TOJIOOHO aTo-
Mam

e KBaHTOBas TOUKa UMEET pa3Mephl aTOMa

e B KBaHTOBOM TOYKE ABHKCHUE OTPAHUYCHO B TPEX HAIIPABJIEHUSIX U DHEPre-
THUYECKHUU CIIEKTP MOJTHOCTHIO JUCKPETHBIN, KaK B aTOME

Bonpoc 49. YkakuTe NpaBWIbHYIO 0C/1€10BaTeIbHOCTH BUA0B JIUTOrpa-
(uu B 3aBHCHUMOCTH OT YMEHbIICHHUS pa3Mepa MoJIy4aeMbIX 3JIeMEHTOB HHTe-
rpajabnbix cxem (MMC)

e OnTnueckas > Y®-gurorpadus > PeHTreHoBCKast > JJIEKTPOHHO-/Iy4eBas

e DJeKTpoHHO-IyueBas > PentreHoBckas > Y @-nutorpadus > Ontudeckast

o Penrtrenonckas > Y®-nmurorpadus > Onruueckas > DNEKTPOHHO-ITydeBas

o YO-nmurorpadus > Onruueckas > DIEKTPOHHO-ITyueBas > PEeHTreHOBcKas

Bonpoc 50. YTo Takoe npekypcop?

e Amnmapat A MOJy4YEeHHUs] HAHOYACTHUIL

e Jl000e HCX0AHOE BelIeCTBO B XUMHYECKO pPeaKuy MoJIy4eHHsI HAHO-
YACTHIL

e lcxomHoe BEmecTBO, KOTOPOE CTAHOBUTCA HEOOXOIMMOM, CYIIIECTBEHHOM
YacThIO IPOYKTa

e BemecTBo-kaTanu3aTtop npy NOJIyYEeHUN HAaHOYACTHIL.

Bomnpocsl k 3auery

1) O0mmme cBeleHHUsS O HAHOTEXHOJOTHSX: YTO MOHMMAETCS TOJ TePMUHAMHU
"Hanomarepuanst”, "Hanorexnonorun", "Hanocucremnas texuuka'. IlpuBectu npu-
MEpBHI.

2) CkaHUPYIOIIUNA TYHHEJIbHBI MUKPOCKOII: YCTPOMCTBO, MPHUHIIUI JICHCTBHSI,
pPEXKUMBI PAOOTHI.

3) CkaHUPYIOIIHMI aTOMHO-CHJIOBOM MHMKPOCKOIT: YCTPOWCTBO, MPHUHIIUI JCH-
CTBUS, CITOCOOBI MPOBEICHUSI AaTOMHO-CUIIOBOM MUKPOCKOIIHH.

4) 3ou10Bast TUTOrpadwHs.

5) C yeMm cBsi3aHa MOBBINICHHAS POYHOCTh HAHOKPUCTAIUTUYECKUX MAaTEPHAJIOB.

6) KakoBa OCOOCHHOCTB CTPYKTYPBI MEXK3EPHBIX TI'paHUI] HAHOKPUCTAJUIAYE-
CKOr0 MaTepuaa.

7) KakoBa 101151 HAHOKPHCTAJLTMYECKOTO BEIIECTBA, MPUXOISIICTOCS Ha MEX3e-

PEHHBIE TPAHULIBI.
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8) [IpuBeauTte GOpMyIIbl, OMMCHIBAIOIINE 3aBUCUMOCTH OOIICH J0TH TOBEPXHO-

cTeH pasacia, ILOJIeﬁ MCIK3CPCHHBIX I'PAHMUIL, a TAKKC TpOfIHLIX CTBIKOB OT pasMCpOB

KPUCTAJIJIOB.

pam.

9) KakoBbI TEPMOIUHAMUYECKHE OCOOEHHOCTH HAHOCTPYKTYP.
10) Kak MOKHO pacCUMTaTh 3JIEKTPOCONPOTUBICHHE HAHOMATEPHAJIOB.
11) Onpenenute 0coOEHHOCTH HAHO(PEPPOMATHETHKOB.

12) Yem 3amensieTcs: heppoMarHeTu3M MpH Mepexojiec K HAHOMETPOBBIM pa3Me-

13) OnperenuTe MOHATHE CyTIepIIapaMarHeTH3M.

14) TepeuyrcauTe THUIBI HAHOTIOPUCTHIX MATEPUATIOB.

15) Yem xapakTepu3yeTcs IOPUCTOCTb.

16) UTo Takoe [EONHTHI U I/Ie OHU TPUMEHSFOTCSI.

17) laiite onpeneneHrne aMOPPHOTO COCTOSHUS TBEPIOTO TeJa.
18) Yro Takoe OJW3KHI M JaIbHUN TTOPSIOK B TBEPJIOM TEJIC.

19) Ha3oBuTe OCHOBHOE OTJIMYHUE MOHIATUH «aMOP(HHOE COCTOSHUE» U «CTEK-

J000pa3HOE COCTOSIHUE.

20) HazoBuTe OCHOBHBIC CITOCOOBI TTOTyUEHHUST aMOP(HBIX CILUIABOB.

21) B dyem 3akitoyaeTcsi OCHOBHOE OTJIMYHE 30HHOHM CTPYKTYpbl aMOp(HOro

IMOJIYIPOBOAHHWKA OT €TI0 KPUCTAJINIMYCCKOI'0 aHaJIora.

22) Yto Takoe ¢QyJuIepeH.
23) Yto Takoe GyaepuTHI.
24) Uto Takoe HAHOKOMIIA3UITMOHHBIN HaHOMAaTEepHal.

25) B uem 3akimrodaercs OTIMYHE METANIMYCCKOr0 HAHOKOMITO3UTA OT IOJIH-

MEpPHOTO.

TOB.

26) Kakue cymecTByOT THITbI HAHOKOMITO3UTOB.
27) Kax U3MEHSIOTCSI MArHUTHBIC CBOMCTBA MOJIMMEPHBIX KOMITO3UTOB.

28) [IpuBeauTe puMepbl GOPMHUPOBAHUS METAJUIONIOIUMEPHBIX HAHOKOMITO3H-

29) B kakux ycinoBusix GOpMUPYIOTCS HAHOKPUCTAIUTMYECKUE TJICHKH.

30) Omnpenenure posib SHEPTUH OCAKIAEMbIX HOHOB B MOHHO-IIJIAa3MEHHBIX Me-

TOJaX.
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31) Ha3zoBuTe MeXaHU3Mbl YIPaBICHUS (OPMUPOBAHUEM HAHOKPUCTAILIHYC-
CKHUX IOKPBITHH.

32) Uto Takoe HAHOKOMITO3UTHBIE TTIOKPBITHS.

33) Kakue cymiecTBYIOT rpyIibl HAHOKOMIIO3UTHBIX TIOKPBITHH U KaK OHU KJIac-
cU(ULHUPYIOTCS.

34) C ueMm cBsI3aHO TOBBIIICHHE TBEPIOCTH B HAHOKOMITO3UTHBIX TOKPBITHSIX.

35) Kak BiusieT cTpyKTypa MOKPBITHI Ha TEPMHYECKHE CBOMCTBA.

36) Utro coboii mpeAcTaBiIsieT aHTUKOPPO3HOHHBIN MPHUITIOBEPXHOCTHBIN HAHO-
CJION KOHCTPYKIIMOHHOTO MaTepHaia.

37) Uto coboli mpeacTaBisieT TepMOOaphEPHBINA MPUIIOBEPXHOCTHBIN HAHOCIIOH
KOHCTPYKIIMOHHOTO MaTepuaia.

38) B yeM cOCTOUT TEXHOJIOTHSI H3TOTOBIICHUSI HAHO(IIOUIHOTO YHIIA U TJIe OH
IPUMEHSIETCSI.

39) Uto Takoe OMOYHIT U TJIe OH IPUMECHSCTCSI.

40) Kak noy4aroT CBEpXTOHKHE METAJUIMYECKUE U YIIIePOIHbIC (OJIBIH U TIe
OHHU MTPUMEHSFOTCSL.

41) Ha3oBUTE OCHOBHBIE HANIPABJICHUS IIPUMEHEHUSI HAHOKPUCTAJUIMIECKUX Ma-
TEPHUAaJIOB B MPOMBIIIIIEHHOCTH.

42) IlpuBeuTe MpUMephl TPUMEHEHHUS HAHOCTPYKTYP B MPHUOOPOCTPOCHHH.

43) HazoBuTe 0COOCHHOCTH NMPUMEHEHUsSI HAHOPA3MEPHBIX CTPYKTYp, CO3/aH-
HBIX C MIOMOIIBIO MTyYKOB 3apsKEHHBIX YACTHII.

44) HazoBuTe BO3MOKHOCTH IIPUMEHEHUS YIIICPOIHBIX HaHOTPyOOK. [TpuBe-

JUTE MPUMEPbI MPUMEHEHHSI HAHOCTPYKTYP B OMOTEXHOJIOTHH.

7.4. MeToauKa OlleHUBAHUS 3HAHUI, yMEHM i, HABBIKOB
OreHka 3HaHUH, YMEHUH ¥ HABBIKOB U (HJTM) OIBITA JACSITEILHOCTH, XapaKTePH-
3YIOIIUX ATarbl GOPMUPOBAHUS KOMIIETCHITUN IO JUCHIUIUIMHE MTPOBOAATCSA B hopme
TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM arTecTaiiuu. TeKynuil KOHTPOJIb TPOBOJAUTCS
B TCUCHHE CEMECTpa C IIEJbI0 ONPEACIICHUS YPOBHS YCBOSHUS OOyJaIOIUMUCS 3Ha-
HUH, GopMUpOBaHMS YMEHUN U HABBIKOB, CBOCBPEMEHHOI'O BBISBIICHUS MpEro/iaBaTe-

JEM HCAOCTATKOB B IIOATI'OTOBKC O6yanOIHI/IXCH " IIPUHATUA HGO6XOI[I/IMBIX Cp 110 €C
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KOPPEKTUPOBKE, a TAKXKE JIJIs1 COBEPIIICHCTBOBAHUS METOIUKH OOYyUEHHUsI, OpraHU3aIluN
y4eOHOM paOOThl M OKA3aHUS MHAMBUAYAJIBbHON MOMOIIN 00yYatOIIUMHUCS .

Kputepum oneHku 3HAHUH CTY€HTOB NMPH NMPOBEIEHNH TECTUPOBAHUSA

OlleHKa «OTJIMYHO» BBICTABIIACTCS MPU YCIOBHH MPABHIBHOTO OTBETa CTY-
neHTa He MeHee yeM 85% TecTOBBIX 3aJaHUM.

O11eHKA «XOPOILI0» BBICTABJISETCS MMPHU YCIOBUH MTPABUILHOTO OTBETA CTYyACHTA
He meHee yeM /0% TecTOBBIX 3a1aHUIA.

O1eHKA <YT0BJIE€TBOPUTETbHO» BRICTABIISECTCS MPU YCIOBUH MPABUIBLHOTO OT-
BeTa cTyJieHTa He MeHee yeM 50% TecTOBBIX 3aJIaHH.

O1eHKAa «HeYI0BJIETBOPUTEIBLHO0» BBICTABISICTCS MPH YCIIOBHH TTPABUIHBHOTO
oTBeTa cTyeHTa MeHee yeM 50% TecTOBBIX 3aJaHHI.

KpuTtepumn onieHKu 0TBETOB Ha 3a4eTe

O11eHKH «3a4TEeH0>» 3aCTy’KUBACT CTYICHT, OOHAPYKUBIITUH BCECTOPOHHEE, CH-
CTEMaTUYEeCKOe U TIyOOKOoe 3HaHWE Y4eOHOro MaTepHalia, yMEIOIIUi CBOOOTHO BbI-
MOJIHATH 33IaHUs, IPETyCMOTPEHHBIE MPOTPAMMOM, YCBOUBIIINM OCHOBHYIO U

3HAKOMBIH C JOTIOJIHUTEIILHOU JIUTEPaTy PO, peKOMEHA0BaHHOM Kadeapoi, Jie-
MOHCTPUPYIOIINE CUCTEMAaTUYECKUI XapaKTep 3HAHUH M0 TUCHIUTINHE U CTIOCOOHBIC
K X CaMOCTOSTEILHOMY ITOITOJITHCHHIO M OOHOBJICHHUIO B X0J1¢ YU€OHI.

O1eHKa «HEe3a4YTEeHO0» BHICTABISICTCS CTYACHTaM, OOHAPYKUBIITUM MPOOECITHI B
3HAHUSIX OCHOBHOT'O Y4eOHOT0 MaTepHaa, 10MyCKalomUM MPUHITUTHATBHBIE OIUOKH
B BBIMOJHEHUU MPEAYCMOTPEHHBIX MPOTpaMMOK 3amdaHuil. Takod OIEHKH 3aciTyKH-
BaIOT OTBETHI CTYICHTOB, HOCSIIINE HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIN, IOBEPX-
HOCTHBIN XapaKTep, KOT/1a CTY/ICHT He TOHUMAET CYIIECTBA U3JIaraéMbIX UM BOIIPOCOB,
YTO CBUJETEIHCTBYET O TOM, YTO CTYJCHT HE MOXET JAJbIIe MPOI0JDKATh 00yUCHHE

0€3 JOTIOJIHUTENIbHBIX 3aHATHUH 110 COOTBETCTBYIOIICH AUCITUTIIINHE

8. [lepeyeHb OCHOBHO¥ H JONOJHUTEILHOH Y4eOHOI JUTEPATYPHI,
HEe00X0IUMOI 1JI1 OCBOCHUS IUCHMUILIMHBI
a) Ocnosenas rumepamypa:
1. Kysueno H.T. «OcHoBbl Hanotexnosorum». yueOnuk / H.T. Ky3sHueros,
B.M. Hosotopues, B.A. XKab6pes, B.1. Mapronun. M.: BUHOM. Jlabopatopus 3Ha-
Huit, 2014 r. http://znanium.com/bookread2.php?book=5411809.
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http://znanium.com/bookread2.php?book=541189

2. Maprun-Ilanema P.X., Jlaxrakus A. «HaHoTexHOI0THM - yAapHBIA BBOTHBIN
Kype»: yueb. mocobue / Ilep. ¢ anrn. E.I'. 3abononkoii, A.B. 3a6omnomkoro. Jloiro-

npyanenii: MaTemtekr, 2014 r. http://znanium.com/bookread?2.php?book=468199.

3. Pyoun A.b. «<HanoO6uortexunomoruu»: npaktukym / 2-e¢ uza. (31.). - M.: BU-

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

4. SnnapoBa A.X. «HaHOTEXHOJIOTUU B CEIBCKOM XO3SIMCTBE: Hay4HOE 000C-
HOBAHMUE ITOJy4YECHUS U TEXHOJIOTUH MCIOJIb30BAHNS HAHOCTPYKTYPHBIX U HAHOKOMIIO-
3uTHBIX MaTepuanioB»/ A.X. Snmaposa. Ka3anb: LleHTp MHHOBaIIMOHHBIX TEXHOJIOTHH,
2013 .

0) /lononnumensnasn numepamypa.

5. JlozoBckuii B.H. «HanoTtexHosoruu B ajekTpoHuke. BBeneHue B crienuaib-
HOCTh»: yueOHoe mocooue / B.H. Jlozockuii, C.B. JIo3oBckuid. 2-¢ u3n., crep. CaHKT-

[TerepOypr: Jlansb, 2019 1. DOnexkTpoHHO-OMOMMOTEUHass cuctema «JlaHb»:

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

6. Maprommma B.U., XKabpes B.A., JlykbsaoB I'.H., Tynuk B.A. «BBenenue B
HaHOTeXHOJOTHI0». yueOHuK / Cankr-IlerepOypr: Jlanp, 2012 r. DiexkTpoHHO-OMO-

nmuoreyHasa cucrema «Jlanp»: https://e.lanbook.com/book/4310.

7. CtpokoBa B.B. «Hanocuctemsl B CTpOUTEIBHOM MAaTEPUAIOBEACHUN» . yUeO-
Hoe nocooue / B.B. Ctpokosa, 1.B. XKepuosckuii, A.B. UepeBarosa. 3-¢ u3m., crep.

Cankt-IletepOypr: Jlanp, 2017 1. DnekTpoHHO-OMONHMOTEeYHast cucteMa «JlaHp»:

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

9. llepeuennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«MHTEpHET», HEOOXOAMMBIX I OCBOCHHS AU CHUIINHBI
1. MunucTtepcTBO cenbckoro xo3siicra PO.- mcx.ru
2. Elibrary. ru (PHLI)- nayunas anmektpoHHas 6ubdaunoreka. — Mocksa, 2000.

http://elibrary.ru

3. Muposas nudposas oudimoreka - https://www.wdl.org/ru/country/RU

4. Hayunas 6ubnmorexa MI'Y umenn M.B. Jlomonocosa - http://nbmgu.ru

5. Poccuiickasi rocyaapcTBeHHas oubroreka - rsl.ru

6. becratnas snekTpoHHast OnbnMoTeka - EanHoe okHO A0cTyna K 06pazoBa-

TeJILHBIM pecypcam - http://window.edu.ru
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7. Pecypc MCX P® - CucreMa TUCTaHIIMOHHOTO MOHUTOPUHTA 3€MEJIb CEJlb-

xo3nasHauenust AITIK (CAM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX PO - ®enepanbnas ['eonnpopmanmonHas cucrema «Atiac 3e-

Mmenb cenbxo3HasHauenusn» (OI'UC A3CH)- http://atlas.msx.ru.

HaumeHoBaHue anek-

HaumeHoBaHue opraHusauuun-sna-

. MpuHap- .
TPOHHO-OMONMOTEYHOI Appec cainta AenbLa, peKBU3UTbI 4OroBopa Ha uc-
NEeXHOCTb
cuctembl (36C) nosnb3oBaHue
OneKTPOHHO-O6nbnmoTeyHas
cuctema «M3paTenscTeo 000 «M3patenbcTBo JlaHb» CaHkT-INe-
CTOPOHHASA JlaHb» («BeTepu- | ctopoHHss |  hitp://e.lanbook.com | TepBypr Jorosop Ne 118, o1 06.12.2019 .
Hapus U CenbCKoe X03aM- 21.12.2019 no 20.12.2020 rr.
CTBO») CTOPOHHSASA
?;;gﬁgtf;;g:?gﬁ:gf::aﬂ 000 «M3natenbcTao NaHb» CaHkT-Me-
TlaH» («]1ECHOE XO3ANCTBO CTOpOHHAA | http://e.lanbook.com | Tepbypr Jorosop Ne 119 o1 06.12.2019 .
21.12.2019 no 20.12.2020 rr.
1 NECOMHXEHEPHOE eNoy)
?;;gﬁgtf;;g:?gﬁ:gf::aﬂ 000 «M3natenbcTao Nanb» CaHkT-Me-
NaHb» («MHxeHepHble CTOPOHHAA | http://e.lanbook.com | Tepbypr dorosop Ne 115 ot 17.03.2020r.
€ 15.04.2020 1. go 14.04.2021 r.
Hayku» 1 «/HpopmaTikay)
OneKTPOHHO-O6nbnmoTeyHas
cuctema «M3patenscTeo 000 «W3patenbcTBo JlaHb» CaHkT-INe-
NaHb». «TexHonorus nuwe- | CTOpoHHsiA |  hitp://e.lanbook.com | TepBypr Jorosop Ne 116 ot 17.03.2020r.
BbIX NMPOU3BOACTBY, ¢ 15.05.2020r. go 14.05.2021 r.
«XUMUsI»
OneKTPOHHO-O6nbnmoTeyHas
cuctema «M3patenscTeo 000 «M3patenbcTBo JlaHb» CaHkT-INe-
NaHb». «3OKOHOMMKA U Me- CTOPOHHAS | http://e.lanbook.com | Tep6ypr dorosop Ne 47 o1 20.01.2020
HeXMeHT- M130aTenscTBo ¢ 01.02.2020 r. go 01.02.2021 r.
Hauikos 1 K»
000 «[Monnpes cnpasoyHuk» Cornalue-
Polpred.com CTOPOHHSS http://polpred.com Hue ot 05.12.2017r. be3 orpaHnyeHus
BPEMEHM.
OneKTPOHHO-O6nbnmoTeyHas 000 «M3patenbcTBo flaHb» CaHkT-le-
cuctema «M3patenscreo CTOpOHHAS | http://e.lanbook.com | Tepbypr Jdorosop ot 09.07.2013r.
Nanb» (KypHanbl) be3 orpaHuyeHus BpeMeHu
_ . 000 «tOpaiit» forosop Ne 35 ot
OBC «HOpaitt» CTOPOHHSAS m% 12.12.2017r. k pa3geny «JlerengapHole
- KHUrn» Be3 orpaHN4eHNs BpEMEHH
_ - 000 «tOpaiit» forosop Ne 18 ot
9EC «lOpaitt» CMNO croporss | oupdwuwbiblio- 1501 9000 1 ¢ 18.02.2020 no 17.02.2021

online.ru/

I.

10. MeToauyeckue yKazaHusi AJsl 00y4arolUXcs 110 OCBOEHUIO

AUCIHMIIIMHBI

29



http://sdmz.gvc.ru/
http://atlas.msx.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://рolpred.com/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/

N3yuenue nucuuniaunabl «HanotexHosoruu B AIIK» ocymiecTBisieTcss ¢ uc-
MOJIb30BAHUEM KJIACCUYECKUX (POPM YyUueOHBIX 3aHATHM: JEKINI, TPAKTUUCCKUX 3aHS-
THH, CAMOCTOSATEIHLHON pabOTHl BO BHEAYAUTOPHON 0OCTaHOBKE.

PexoMeHIaIMM 110 MOAT0TOBKE K JIEKIIHOHHBIM 3aHATHAM (TeopeTH4eCKHii
Kypc). Jlekuus siBisiercst Beaymei Gopmoii yueOHbIX 3aHsaTui. JIeKIus nmpeaqHa3Ha-
YeHa JIJIA M3JI0KEHUs IperojiaBaTeieM CUCTeMaTU3UPOBAHHBIX OCHOB HAay4YHBIX 3HA-
HUW IO JUCLMIUIMHE, aHAJMTUYEeCKOW MH(pOpPMAIMU O JUCKYCCHOHHBIX MpoOIeMax.
Ha nexuuu, kak mpaBuiio, MOAHUMAIOTCSI HAMOOJIEe CII0KHBIE, Y3JI0BbIE BOIIPOCHI yueo-
HOM TUCITUIIIMHEL.

MakcuManbHbii 3QPEKT JeKIus JaeT Toraa, KOrjia CTyACHT 3apaHee TOTOBUTCS
K JIEKIIMOHHOMY 3aHSITUIO. 3HAKOMUTCS ¢ MPpOoOJIieMaMu JICKIIUU 10 YUYEOHUKY WIIU TIO
MporpaMMe JUCHUIUIMHBI. PEeKOMEHAYETCS MPOCMATPpUBATh 3alMCU IPEAbIAYIIETO
y4eOHOT0 3aHITHUS, UCXO/ISI U3 IOTHUECKOTO €IMHCTBA TEM YUCOHOU NUCITUIIIINHEI.

B xone nexuum cTyIeHTy 1enecoodpa3Ho:

CrpeMuThCs HE K JIOCJIOBHOM 3aIlMCH M3JIaraéMoro IpernojaBareiieM y4eOHOro
Marepuana, a K OCMBICICHHUIO YCIBIIIAHHOTO U 3allMCHA CBOMMH CJIIOBAMH OCHOBHBIX
(haKkTOB, MBICIICH JICKTOpA; BhIPaOATHIBATh HABBIKM TE3UCHOT'O M3JIOKCHHUS W HaIHCa-
HUS y4eOHOro MaTepualia, BECTH 3allMCH «CBOMMHU CJIOBAMU», BMECTE C T€M, He JIOIyC-
Kasl MCKaXXECHHS WM TOAMEHBI CMbICIIA HAYUHBIX BbIpakeHUM. OmnpeneneHus, Ha KOTo-
phle oOpalaeT BHUMaHue MpernoaBarelb JU00 cIoBaMu, JIMOO MHTOHAILIMEH, ClIeTyeT
3amMChIBaTh YETKO, JOCIOBHO. Kak mpaBuiio, Takue onpeaeneHus mpenoaBaTeib no-
BTOPSIET HECKOJIBKO Pa3 WX JIAET 0T 3aIUCh.

1. OctaBnsaTe B TeTpaau JyIsl KOHCIEKTa JIKIIUU IIHPOKHUE IMOJis, JIMOO BECTU
3aMKCH Ha OJHOW CTPAaHMIIE. DTO HY>KHO JJIsl TOT0, YTOOBI B JAJIbHEHIIIEM MOXKHO OBLIO
OBl BHOCHUTH HEOOXOJHUMBIC JOIOJHEHUS B COJAEp)KaHUE JIEKIIUH W3 Pa3IUYHBIX
HMCTOYHUKOB: MOHOTpaduii, yueOHbIX MOCOOUMN, IEPUOAUKH U JIP.

2. Ilucatp Ha3BaHWE TEeMBI, Y4eOHBIC BOIPOCHI JICKIIMM HAa HOBOM CTpaHUIIC
TeTpajH, 9YTOOBI JIETKO MOYKHO OBLIO HAWTH HEOOXOAMMbIC YUeOHBIN MaTepural.

3. HaumnaTh KaXayr0 HOBYIO MBIC/Ih, HOBBIM ()parMeHT JICKIIUU C KPaCHOM
CTPOKH, 3aTOJIOBKU M TOA3aroj0BKH, BAXKHEUIIINE TTOJI0KEHHUS, HA KOTOpbIe o0palaer

BHUMAHHC IIPECIOAABATCIIb, a TAKXKE ONPCACIICHUA BBIICIIATH. 6yKBaMI/I OO0IBIIIETO
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pa3Mepa, YepHUJIaMH JIpYroro LBETa, JIN0O MOAYEPKUBATh.

4. HymepoBaths BeTpeuaromuecs B nekiuu nepedyucinenus nudpamu: 1, 2, 3...,
win OykBamu: a, 0, B.... [lepeuncnenus myuine 3anuceiBaTh cTon0oM. Takas 3anuch
IPUJAET KOHCIEKTY OOJIBIIYIO HATJSAHOCTh U CHOCOOCTBYET JyUIIeMy 3alIOMUHAHUIO
y4eOHOT0 MaTepHaia.

5. BeipaboTaTh yn0OHYIO M TOHATHYIO JUIs ce0s CHCTEMYy COKpalleHHH u
YCJIOBHBIX 0003HAUEHHUH. DTO HKOHOMUT BpeMsi, MO3BOJISET 3allMChIBaTh MaTepuall
KaXXJI0W JIEKIIUU TOYTH JOCIOBHO, TA€T BO3MOXHOCTh CKOHIICHTPHUPOBATH BHUMAHHE
Ha COJAEp)KaHMM U3JaraéMoro Marepuaja, a HE Ha MEXaHMYeCKOM Ipoliecce
KOHCTICKTUPOBAHUSI.

[To oxOHUAHUIO JIEKIHH 11eIeco00pa3Ho JopabaThiBaTh €€ KOHCIIEKT BO BpeMs
CaMOCTOSITENIbHOW pabOTHI B TOT e JCHb, B KpalfHEM Cilydae, He MO3/HEe, UeM CITyCTs
2-3 1HS 1OocIe ee MPOCHyIIUBaHUs. DTO BaXXHO MOTOMY, UTO €€ He 3a0bIT yUeOHbIN
MaTepuai JIEKUUH, CTYACHT HAaXOIUTCS IOJ €€ BIEeYaTICHHEM, KaK MpPaBUJIO, SICHO
TIOMHUT yKa3aHUsI PEIo1aBaTeisi, XOPOIIO OCO3HAET, YTO €My HETMOHSITHO U3 MaTepH-
aJa JEeKIIH.

PexomMeHgaluM MO NMOArOTOBKEe K MPaKTH4YecKHM 3aHATUSAM. CTyneHTam
CJIeTyeT MPUHOCUTH C COO0H peKOMEHI0BaHHYIO TPEToIaBaTesieM JINTEpaTypy K KOH-
KpeTHOMY 3aHsATHIO. Hanbomnee nenecooOpa3Has cTpaTerusi CaMOCTOSATENILHONW TOJIro-
TOBKM cTyAeHTa K 13 3axmtouaercst B ToM, 4TOOBI Ha TIEPBOM 3Talle YCBOUTh COJIEprKa-
HUE Bcex BompocoB [13, oOpatias BHUMaHUS Ha Y3JI0BBIE MPOOJIEMBI, BBIJIEICHHBIE Tpe-
nojiaBatesieM B Xoje JeKiun jaubo koHcynbranuu K [13. [lng atoro Heo6xoanmo, Kak
MUHUMYM, IPOYUTATH KOHCIIEKT JICKIIUU U y4eOHUK, JInO0 yueOHoe mocobue. Crienyro-
U ATal MOATOTOBKH 3aKJIFOYAETCs B BLIOOPE BOMpOca Jijisi 0oJiee riTyO00KOro u3y4eHus
C MCII0JIb30BAaHUEM JIOTIOJIHUTENIbHOM JuTeparypsbl. [1o 3ToMy BOIpocy CTy/IEHT CTaHET
rnaBHBIM crienuanuctoM Ha [13. LleHHOCTH BEICTYIUIEHUS cTyneHTa Ha [13 Bo3pacrer,
€CJIU B X0Jie pabOThI HaJ JTUTEPATYPOMl OH COTIOCTABUT Pa3HbIe TOUKU 3PEHUS HA Ty WIN
WHYIO po0Jiemy.

[Tocne n3yyenust u 0000IeHNs HTHPOPMALIMU, KOTOPYIO COAEPKAT UCTOUYHUKHU U

JUTEPATYpa, COCTABIISIETCS PA3BEPHYTHIM MM KpAaTKUM IUJIaH BRICTYyIUIEHUS. OKOHYA-

31



TEJHHBIA BAPUAHT IJIaHA BHICTYIUICHHS B Healie )KeJIaTeJIbHO UMETh HE TOJBKO Ha Oy-
Mare, HO W B TOJIOBE, M3Jlaras Ha 3aHSATHUU MOJATOTOBJICHHBINM BOMPOC B CBOOOTHOM
dbopme, HaU3yCTh, YTO MOMOXKET JTYUIIEMY 3aKPEIJICHUIO Y4eOHOro MaTepualia, CTaHET
XOPOIIIeH TPEHUPOBKOW YBEPECHHOCTH B CBOMX cuiiax. [Ipyn HeoOXoauMocTH He BO30pa-
HSIETCS «IOJIJISIBIBATE» B IUIAH HA JIMCTKE OyMard, 4ToObl HE OMIMOUTHCS B LUPpax,
TOYHEE Iepeaarh COJAEPKaHUE LIUTAT, HE 3a0bITh KAKOW-TO BaXKHBIM CIOKET TEMBI BbI-
CTYILJICHHS.

B xoxe pa6otsl Ha [13 oT cTyieHTa TpeOyeTcsi HOCTOSHHBIA CAMOKOHTPOJIb.

Crnymiast peruimky B X0/1e TUCKYCCUH, BAYKHO Hay4YUThCS YBaXKaTh MHEHUE cole-
CeJIHUKa, HE MepeOrBaTh €ro, JaBas BO3MOKHOCTh MOJIHOCTBIO BBICKA3aTh CBOIO TOUKY
3pEHUH.

CryaeHTaM, MPOIYCTUBIINM 3aHATHS (HE3aBUCHUMO OT NMPUYKH), HE UMECIOIIUC
MMCbMEHHOTO PEIICHMS 3a/1a4 WM He MOJTOTOBUBIINECS K JAaHHOMY MPaAKTHUYECKOMY
3aHATHIO, PEKOMEHIyETCSl HE TI03KE, YeEM B 2-HEIENbHBIN CPOK SIBUTHCSA HA KOHCYIIb-
TallMI0 K TMPEToJaBaTeIl0 U OTUUTATHCA MO TeMe, u3ydaBlieiics Ha 3aHsTuu. Cry-
JICHTHI, HE OTYUTABIIMECS MO KaXJ0W HEe MpOopadOTaHHOW MMM Ha 3aHATUSIX TEME K
HaYaJly 3a4€THOM CECCUH, YITYCKAIOT BO3MOXKHOCTh MOJIYYUTh TIOJIOKEHHBIC OaJlIbI 3a
paboTy B COOTBETCTBYIOILIEM CEMECTpE.

Joxiiag — 310 myOoInyHOE COOOIICHHE, TPEICTABIIAIONIee COO0M pa3BEPHYTOE U3-
JIOKEHUE Ha OTpeeNeHHy0 TeMy. OH OTJIMYaeTcs OT BBICTYIUIeHM# O00JbIUM 00be-
MoM BpeMeHH — 20-25 MuHyT (BBICTYIUICHHSI, KaK MpaBmiio, orpanndeHbl 10-12 muny-
tamH). JIoKJIa1 TakyKe TIOCBSIICH O0JIee IIMPOKOMY KPYTY BOIIPOCOB, Y€M BBICTYIUICHUE.

Tunuynas ommoOKa TOKIAAUYUKOB B TOM, YTO OHHM U3JIaraloT COIEP)KaHHUE MpO-
0JieM 0KJIaJa sI3bIKOM KHUTH U ’KYPHAJIOB, KOTOPBIN TPYAHO BOCOPUHUMAETCS Ha CITyX.
VYcTHas ¥ MUCbMEHHAS pedb CTPOATCS To-pazHomy. Hanbonee yao0Hast 17151 CITyXOBOTO
BOCTIpUATHSL (hpaza COACPKUT 5-9 CMBICIOBBIX €JIUHUIL, TPOU3HOCHUMBIX Ha OJIHOM
B3/10XE. DTO COOTBETCTBYET 00bEMY ONEpPAaTUBHOW MaMATH 4esioBeka. B mepBbie 5 ce-
KYH/ IOKJIaJla CJI0OBA, IPOM3HECEHHBIE CTYICHTOM, YIEPKUBAIOTCS B TAMATH €T0 ay/Iu-
TOpuM Kak 3Bydanue. [lenecooOpazno moatoMy 3a 5 cekyH chOpMUPOBATH 3aBEPIIICH-
HYT0 (ppazy. DTo obecrieunBaeT €€ OCMBICIICHHUE CITYIIATEIIIMU JI0 TOCTYIICHHS HOBOTO

o0bemMa HHpOpMaIUH.
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Hpyras tunudaas onmmoka JOKIaT4UKOB COCTOUT B TOM, YTO UM HE YJIA€TCs BBI-
JepKaTh BpeMsl, OTBEJIEHHOE Ha J10ki1aa. YToObl n30exaTs 3TOM OMUOKH, HEOOXOAUMO,
HaKaHyHE MTPOYUTATh JOKJIA, BBISICHUB, CKOJIBKO BPEMEHH MTOTPEOYETCS Ha €r0 YTEHUE.
Jlist ynoOcTBa xenaTesbHO MPsIMO Ha CTPaHUIAX JIOKJIaaa IPOBECTH pacueT BPEMEHH,
O0TMeYasl, CKOJIbKO OPUEHTUPOBOYHO YIAET Ha YTeHUE 2, 4 CTpaHUIl U T.1I.

3aBepiiieHre padoThI HAJT TOKJIA0M IIPEIITOJIaraeT BhIJISTICHUE B €70 TEKCTE TJ1aB-
HBIX MBICTIEH, apryMEHTOB, (DaKTOB C TOMOIIBIO a03a1leB, MOJYEPKUBAHUEM, UCTIOIb30-
BAaHHMEM PA3IMYHBIX 3HAKOB, UTOOBI CMBICTIOBBIE 00pa3bl JOKIIa/1a MPUOOPEITH U 3pUTEITh-
HYIO HATJISITHOCTh, 00JIErJaronyro paboTy ¢ TEKCTOM B X0J1€ BBICTYTUICHHSI.

MeToan4yeckue peKOMEHIAlMU 110 MOJAT0TOBKE K 3a4eTy.

N3yuyeHnue nucuuMIUIMHBI 3aBepUIaeTcs caaveil oOydarommmucs 3adera. Ha 3a-
YyeTe OMpe/IeNIIeTCs KaueCTBO U 00beM YCBOCHHBIX CTyIeHTaMu 3HaHui. [lonroroBka k
3a4eTy— MPOLIECC UHIMBUAYAIIbHBIN. TeM HE MeHee, CYIIECTBYIOT HEKOTOPbIE MPABUIIA,
3HAHUSI KOTOPBIX MOTYT OBITH TTOJIC3HBI JIJIs1 BCEX.

B xoze moAroToBKy K 3a4eTy 00y4aroMIMMCs JOBOJSTCS 3apaHee MOATrOTOBIICH-
HbIE BOMPOCHI 1Mo auciuiuiuHe. [lepeyens BonpocoB i nuddepeHnpoBaHHOTO 3a-
YyeTa COACPKUTCS B JaHHOU paboueid mporpaMme.

B npennsepun 3aueta npenoiaBaTesb 3a071aroBpeMEHHO IPOBOIUT IPYIIIIOBYO
KOHCYJIBTAlIUIO U, B CITy4ae HEOOXOAUMOCTH, MHAUBUIyaIbHbIE KOHCYJIbTAlUU C 00Y-
yatoumucs. [Ipu nmpoBeaeHNN KOHCYIbTAIMU 000011aeTCs TPOUIEHHBIN MaTepura,
pPaCKpBIBAETCS JIOTUKA €r0 U3YUYEHHUS, IPUBJIEKACTCS BHUMAHUE K BOITPOCAM, IPEACTaB-
JISOIIUM HauOOoIbIINE TPYAHOCTH ISl BCEX WIIM OOJIBIIMHCTBA 00YUYarOIIUXCsl, PEKO-
MEHJIyeTCs TuTepaTypa, HeoOXoaumast Jijisl TOJATOTOBKH K 3a4eTy.

[Ipu moAroToBKE K 3a4eTy 00ydaronMecss BHUMATEIbHO U3Y4al0T KOHCIIEKT, pe-
KOMEH/IOBaHHYIO JIUTEPATYPY U JIETAI0T KPATKUE 3aUCHU MO KaXXaA0My Borpocy. Takas
METOJIMKA MO3BOJISIET MOJYUYUTh MPOYHBIC U CUCTEMATHU3UPOBAHHBIC 3HAHUS, HE0OXO-
JTUMMBbIE€ Ha 3a4yeTe. 3aJ0roM YCIEIIHON CAauM 3a4eTa SIBJSIETCS CHUCTEMaThyecKas pa-
0ota HaJl yueOHON TUCIUILIMHON B TeueHue roja. HakanyHe u B mepro/ dK3aMeHaIu-

OHHOM CeCCHUm H€O6XOI[I/IMa H OCJICHAIIpaBJICHHA ITOATr0OTOBKA.
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Hauynnats moBTOpEeHHE pEKOMEHIYETCSl 32 MECSII-TIONTOpa O Havalla CECCHH.
[ToaroTOBKY K 3a4eTy JKeIaTelbHO BECTH, UCXO IS U3 TPEOOBAHUH MPOrpaMMbl Y4eOHOM
JTUCIUTUTAHBL. DTUM JOKYMEHTOM Pa3pelIeHo MOIb30BaThCSI Ha SK3aMEHE.

l'oToBsick K 3aueTy, Jiydille BCETO COYETaTh MOBTOPEHUE MO MPUMEPHBIM KOH-
TPOJBHBIM BOIPOCAM C MapaJICIIBHBIM ITOBTOPEHUEM I10 MPOrpaMMe yU4eOHOW THUCIIU-
TUTAHBI.

Ecmu B pacniopsikeHuU CTyIeHTa eCTh HECKOJIBKO JTHEH Ha MOATOTOBKY, TO IIelie-
coo0pa3Ho onpeneauTh rpaduk MPOX0XKICHUS BOITPOCOB U3 pacyeTa, YTOObI OCTAIOCh
BpeMsl Ha IOBTOPEHUE HanOoJIee TPy THbIX.

OOyuaromuecs, UMEIONINE 3aJ0KEHHOCTh WM HEHCTPABICHHBIC HEYJIOBIIE-
TBOPUTEIIbHBIE OIICHKH 10 CEMHHAPCKUM 3aHSTHIM, K 3a4€Ty C OIEHKOW HE JTOMyCKa-
IOTCSI.

B xone cnaum 3aueTa y9uTBIBaeTCS HE TOJBKO Ka4yeCTBO OTBETA, HO M TEKYyIIas
yCIEBAEMOCTh 00ydYaromierocsi. BeqoMocTh mociie caavu 3a4era 3aKpbIBaeTCs U Cla-

eTCsl B y4eOHYI0 4acTh (haKynbTeTa.

11. Mu¢popManMOHHBbIE TEXHOJOTMU M IPOrPaAaMMHOe o0eclieyeHue

[lepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOIb3YEMbIX MPH OCYIIECTBIIE-
HUHM 00pa30BaTEIHHOIO MPOIecca MO AUCIUTIINHE

- TEXHWYECKHE CPEJICTBA: KOMITLIOTEPHAsI TEXHUKA U CpeJICTBa CBsi3u (Tmepco-
HaJbHBIE KOMIBIOTEPHI, MPOSKTOP, UHTEPAKTUBHAS JOCKA, BUACOKAMEPHI, aKyCTHUYE-
CKasl CUCTeMa M T.J1.);

-MeTOJIbI 0OyUYEHUS C MCIOJIh30BAHMEM HH(DOPMAIMOHHBIX TexXHOJOrHi (me-
MOHCTpAIIUs MyJIbTUMEIUUHBIX MATEPHAJIOB H T.JI.);

-riepeueHb VHTEpPHET-CEpPBUCOB M 3JICKTPOHHBIX PEecypcoB (IOMCKOBBIC CH-
CTEMBI, 3JICKTPOHHAs MOYTa, MpodeCcCHOHANIbHbIE, TEeMaTUYECKHE YaThl U (POPYMBI, CH-
CTEMBI ayJHO W BUCO KOH(PEPEHINH, OHJIAH SHIIUKIIONEIUN U CIIPABOYHUKH; JJICK-
TPOHHBIC YUeOHbBIE H yUeOHO-METOINICCKUE MaTePHAIIBI).

IIporpammHoe obecnieyenune
(IMIeH3HOHHOE U CBOOOIHO PacIpoCcTpaHsieMoe),

HCII0JIb3yeMoOe B Y4eOHOM mpouecce

| Microsoft Windows 10 PRO | OnepaumoHHas c1cTema
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Microsoft Office (BkntoyaeT B cebs MaKeT OQUCHBIX MPOTPaMM

Word, Excel, Power Point)

Visual Studio CraproBas nnowaaka Ans HanucaHws, oTnagku u cbopku koga
Komnac 3D Cuctema TPEXMEPHOro NPOEKTUPOBAHNS

Adobe Reader [Mporpamma ans YTeHus v peaaktupoBaHus PDF JOKyMEHTOB
Adobe In Design [Mporpamma komnbloTEPHON BEPCTKM (DTP)

Angekc bpaysep Bpaysep

7-Zip ApxwmBatop

Kaspersky Free Antivirus AHTMBMpPYC

CrpaBouHas npaBoBas cuctema Koncynprant [lmroc. http://www.consultant.ru

12. Onucanue MaTepHaJIbHO-TEXHHYECKOH 0a3bl HEOOXOAUMOM ISl
ocyllecTBJIeHUs 00pa30BaTeJIbHOIO NMpolecca
CranaapTHO-000pyOBaHHBIE JIEKIIMOHHBIE ayAUTOPUH, JJIS TIPOBEACHUS JICK-
1. s mpoBeAeHUs 3aHATHH UCTIONB3YIOTCS JISKITMOHHAS ayTUTOPHS U TPAKTUKYM.
KommnerotepHblii ki1acc, 1abopaTopHoe 000pyI0BaHUE, TIAKAThI 10 pa3jesiaM JUCITU-

IUIMH, KOHTPOJIMPYIOIIAsi KOMIIBIOTEPHAs TECTOBAS IIpOrpaMmma

13. OcoGennocTH peaiu3auvu TUCHUNIMHBI 1151 HHBAJIU/I0B U JIMI C
OrPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

OOyuaromuMcst ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI TTPEIOCTABIIS-
I0TCSl CTIeIMalbHble YYEOHUKM M ydeOHble TocoOusi, WHas ydeOHas JMTeparypa,
NPE0CTABIICHUE YCIYT aCCUCTEHTA (MOMOIIHUKA), OKa3bIBAIOIIETO 00YYArOIIUMCS He-
00X0IUMYIO0 TEXHUYECKYIO TOMOIIIb.

a) IS CJIA0OBH/ISIIINX

- Ha 3aY€Te MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIINN CTYJEHTY HEOOXOIUMYIO
MIOMOIIIb C YYETOM WHAUBUY AJTbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh pabouee Me-
CTO, TIEPEIBUTATHCS, TPOYUTATh U OOPMHTH 33/IaHKE, B TOM YHCJIC, 3alUChIBAs 10T
JTMKTOBKY);

- 3aJ]aHUS JUTS BBITIOJTHEHHS, @ TAK)KE HHCTPYKIIUS O TIOPSJIKE TIPOBEICHUS 3a4eTa
3aUUTHIBAIOTCS ACCHCTCHTOM;

- TMChbMEHHBIE 3aJIaHUs BBITIONHSIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS acCH-
CTCHTY;

- obecreunBaeTcsl UHIWBHIyalbHOE paBHOMEpHOE ocBemieHne He meHee 300

JIFOKC;
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- CTYJIEHTY Il BBIMIOJIHEHUS 3aJ[aHUs MPH HEOOXOIMMOCTH MPEIOCTABISACTCS
YBEJIMUYHBAIOIICE YCTPOMCTRO.

0) 1JIsI TJIYXHX M CJIA00CTbIIIATIMX

- Ha 3a4eTe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOLINH CTYACHTY HEOOXOIUMYIO
IIOMOIIIb C YYE€TOM HHAMBHIY aJbHBIX OCOOCHHOCTEH (OH IIOMOTaeT 3aHATh pabouee Me-
CTO, MEPEBUTaThCS, IPOYNUTATh U OPOPMHTD 3aJaHUE, B TOM YHCJIE, 3alUChIBAs MO
JTUKTOBKY);

- 3a4eT IMPOBOJIUTCS B MUCHbMEHHOM (hopMme;

- o0ecreurnBaeTCsl HAJTMYKE 3BYKOYCHIIMBAIOIICH anmapaTypbl KOJICKTUBHOTO
UCIIOJIb30BaHUs, TP HEOOXOAUMOCTH MOCTYMAOIIMM IPEI0CTABISACTCS 3BYKOYCHIIH-
BAIOIIas anmapaTypa HHANBUIYaIbHOTO IOJIb30BaHUS.

- 110 JKEJTAHHUIO CTYJICHTA 3a4eT MOYKET MPOBOANUTLCS B TUCHMEHHOM (hopMme.

B) JJIs1 JIMII C HAPYIIEHUSIMHM OMIOPHO-IBHIATEJIbLHOI0 annapara (TaKeJIbIMH
HAPYLIEHUSAMH JIBUTaTeJIbHBIX (PYHKIHIT BEPXHUX KOHEYHOCTEH HJIM OTCYTCTBHSI
BEPXHUX KOHEYHOCTEI):

- MUChbMEHHBIC 33JJaHMsI BBITIOJIHIIOTCS HA KOMITBIOTEPE CO CIICIHATU3UPOBaH-
HBIM IPOTPAMMHBIM 00€CTICUCHHEM WIIA HaJIMKTOBBIBAIOTCS] ACCUCTCHTY .

- 110 ’KEJIaHUIO CTYJIEHTa 3a4eT MPOBOAUTCS B YCTHOU (hopme.

JlonosiHeHHUs ¥ U3MEHEHHs B Pa004yI0 NPOrpaMmy AU CHUIIITUHBI

Baecennbie n3menenus Ha 202_ /202 y4eOHbBIN TOJT
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YTBEPXIAIO

[TepBblii TpOPEKTOP

M.J. Mykaunnos
« » 20 ..

B mporpaMMy 1uCHUTUIMHBL
«HAHOTEXHOIOINK B AlK>»
1o HampasyieHU o MoAroToBkH 35.03.06 «ArponHxeHepus»

BHOCJTCA CJICAYIOIINEC U3MCHCHUA.

HporpaMMa nmepecMoTpeHa Ha 3aCeAaHNU Ka(l)ellpl)l

[Tporokoi No OT T.

3aBeayromuii kageapoii

Hluxcaumos b.M. /  mpodeccop / /
(bamusms, ¥Ms1, OTYECTBO) (yueHoe 3BaHuUE) (moamuce)
OnoOpeno

[Ipencenarens MeToIUYECKONH KOMUCCUM (PaKyIbTETa

Kysuenosa U.M./ _cm. npenoo. |/ /
(Ppamunus, ums, omuecmeso) (yuenoe 3Banue) (moamuce)
« » 202_ .
Nuct pernctpauyum nameHexun B PIN[
Homepa pa3genos, Nata
n/n | rae Npou3BeaeHbl AokymeHT, B KoTopoM Mognuck Pacwmgposka BBeAeHus
OTpaXeHbl U3MEHEHUs nognucu y
U3MeHeHus U3MEeHEHUH
1.
2.
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