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1. Hesan u 3a1a4M AUCHUTLIUHBI

Ilens nucuuIuivHBl — MPUOOPETEHHE MaruCTpaHTaMy 3HAHUM U HABBIKOB B 00J1a-
CTH HOBEHIIIMX TEXHOJIOIHi; 3HAHWE OCHOB KJIacCU(UKAIIMM HAHOTEXHOJIOTHIl 1 HAaHOMa-
TEpPHUAJIOB; MOBBIIIEHUE 001I€00Pa30BaTEIBLHOTO YPOBHH.

3adauu N3y4CeHUS TUCIUILIMHBL

-OCBOEHHE METOJIOB TEOPETUUECKOTO pacueTa U HKCIIEPUMEHTAIbHBIX UCCIIEI0Ba-
HUH apaMeTpOB HAHOMATEPHAIOB MUKPO- M HAHO(OPM:

-J1aTh UH(OPMALIHIO O CBOMCTBaX HAHOMATEPUAJIOB, IPUMEHSIEMBIX ITPU IPOU3BOI-
CTBE RJIEMEHTOB MUKPO U HAHO 3JIEKTPOHUKH;

-Hay4YUTh NMPUHUMATh U 0OOCHOBBIBATh KOHKPETHBIC TEXHUUYECKUE PELICHUS TpU
IIOCJIETYIOIEM KOHCTPYUPOBAHUU MOJIYIIPOBOJHUKOBBIX 3JIEMEHTOB MUKPO M HAHO Mac-
TaOHBIX POPM;

-HAaHOTCXHOJIOTHH U HAHOMATCPHUAJIBI B arpOIIPOMBINIJIICHHOM KOMILICKCC.

2. [lepeyeHb MJIaHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCUMILINHE, COOTHe-
CEHHBIX ¢ IVIAHUPYEMbIMHU pe3yabTaTaAMU 0CBOEHHS
00pa3oBaTeIbHOI NMPOrpaMMBbI
[Ipouecc n3yueHus: IUCUMILIMHBI HAIPaBJIeH Ha (POPMUPOBAHUE CIEAYIOIINUX KOM-

nereniuit OIT BO u oBnajeHue clieiyommmMu pe3yJibTaTaMu 00y4eHuUs 10 JUCHUILINHE !

Pasgen gucum- B pe3ynbTarte usy4eHus pasgena gUCLMNUHBLI, obec-
Komne- CopepxaHue MWHBI, ov6ecnequ- nevmBalroLiero (bOpMVIpOBaHVI? KoMneTeHUuUH (Unu ee
KOMNeTeHLuK BaKOLWMiA JTanbl yacTi) obyvarowwmncsa JOMKeEH:
TeHUm (unu ee yacTm) ¢opmmpoBaHus
3HaTb yMeTb BnageTb
KOMNeTeHLUm
3HaeT MeTOAMKM | OCHOBHbIE NOHATUS, | KBanMUKaLmio BECTM NOUCK MH- | METOAMKON aHa-
NPOBEAEHUs 3KC- | TEPMUHbI M ONpeAe- | HaHoMaTepuanoB | hOpMaLymn O HO- | Nu3a KOHCTPYK-
NEPUMEHTOB M UC- | NEHUS HAHOTEXHO- BbIX TEXHOMOTMSAX | LIMOHHbBIX HAHO-
Uo-1 NbITaHWA, METOALI | NOMWK; B obnacT HaHo- | maTepuanos
A-lnc | oanmea ux pe- | CraHupyioLLve 30H- MaTepuanos
3ynbTaToB [0Bble METOAbI UC-
CcnefoBaHus 1
aTOMHOro Au3anHa.
YmeeT Boibupate | CkaHupyrowme 30H- | KBanudukawmo BECTM NOUCK UH- METOAMKO aHa-
METOAMKM NPOBe- | AOBble METOAbI UC- | HAHOMaTepuanoB | hOpMaLyn O HO- | M3a KOHCTPYK-
[EHNs aKkcnepu- cnesfoBaHus 1 BbIX TEXHOMOTMSX | LMOHHbBIX HAHO-
WO-2nk-1 | MEHTOB M MCMbITa- | aTOMHOrO An3aiiHa. B obnacT HaHo- | maTepuanos
HWI, aHann3npo- Martepuarnos
BaTb WX pPe3ynb-
TaThl




WUO-1nks | 3HaeT coBpemeH- | cnocobbl U3roToB- OCHOBHblE BUAbI | BECTW MOMCK WH- MeTOAMKOI aHa-
Hbl€ HanpaBneHns | NeHus CyOMUKpo- HaHOMaTepuanos | hopMaLun 0 HO- | NiN3a KOHCTPYK-
pasBUTHS Cefb- KPUCTaNMMYeCKnX U | X CBONCTBA BbIX TEXHOMOTMSAX | LMOHHbBIX HAHO-
CKOXO3SNCTBEH- HaHOMOPOLLKOB; NO- B 0bnacTu HaHo- | MaTepuanos
HOM TEXHWKM W nyyeHne KoMnakT- MaTepuarnos
TEXHOMNOTUA NPO- | HbIX CyOMUKPOKPY-

W3BOACTBA CeMb- | CTaNINYECKUX U
CKOXO3ACTBEH- HaHOMaTepmarnos.
HOW NPOAYKLMK
YMeeT aHanuan- | BMWSIHUE Pa3MepoB | TEXHOMOrWM NOMy- | BECTM MOWUCK WH- MeTOAMKOI aHa-
poBaTb NPEUMy- | 3epPEeH M rpaHuL, pa3- | YeHUs U NpuMeHe- | hopMaLn O HO- | NM3a KOHCTPYK-
LiecTBa U Hego- [EMNOB Ha CBOWCTBA | HWe; METOMbI UC- | BbIX TEXHOMOTMSAX | LMOHHbBIX HAHO-
CTaTKV HanpaBne- | HaHOMaTepuWaros; CneaoBaHms B 0bnacTv HaHo- | MaTepuanos
HWS pa3BUTUS MarHuTHble cBOW- HaHOMaTepWanoB | MaTepuarnos
NO-2ncs ceanKo>503m7|- crea. Cynepnapa-
CTBEHHOW TEXHUKA | MarHeTM3M HaHo-
W TEXHONOTWIA 1 KpUCTanNM4eCKmx
afanTupoBaTb HO- | (heppoOMarHeTKOB
Bbl€ PELLEHMS K (H®); MarnuToco-
ycrnosuam npeg- | npotuenenve, TMC
npuaTus n KMC.

Huctunnuna b1.B.J1B.02.01 «Hanorexunonoruu B AIIK» oTHOCUTCS K BapraTHB-

HOW YaCTH JUCIUILIHH 110 BEIOOPY OJioka bl «luctuminael (Mo TyIn)».

I[J'ISI MMPOXOKACHUA NUCHUIIIINHBI HCO6XOI[I/IMBI KOMIICTCHIINH, C(l)OpMI/IpOBaHHBIe

B pC3YJIbTATC U3YUCHUA CIACAYIOINNUX TUCIHUIIINH yqe6Horo IJI1aHa. ((q3H3I/IKa)), «Marema-

THKa».

Hucuuniauna «HanotexHomorun B AIIK» sBisiercss oCHOBOM [Isl JajlbHEHIIIEro

N3Y4YCHHUA CHIICAYHOIIUX AHUCHMIIIINH. «TexHonornyeckue IMpoHecCChl B MAIIHMHOCTPOC-

3. MecTo AucuMIVIMHBI B CTPYKTYpe 00pa30BaTeibHON MPOrpaMMbl

HUW», «Marepuanosenenue», «O00pyJ0BaHUE MAITUHOCTPOUTENbHBIX POU3BOJICTBY.

Pa3nennl 1M CHUIIMHBI U MEKAUCHUILINHAPHDBIC CBA3H

C MOCJECAYIINUMH TUCHUIVIMHAMHA

Ne Ne pasgenoB gaHHON gucum-
Ne HaunmeHoBaHue obecneunBaembIx MNIMHbI, HEOBXORMMEIX ANA U3y \e-
ain (NOCNEAYIOLMX) AMCLMAMH Husa (nocneayowwux) obecneymBae-
MbIX AUCLMNIWH

1 2
1. OHeprochbbiToBas AeATENLHOCTb + +
2. ONeKTPUYECKIE N3MEPEHMS + +
3. ONEKTPUYECKME 1 ANEKTPOHHbIE annaparTsl + +
4, cnbiTaHye C.X. TEXHUKM + +
5. TexHONorms MalMHOCTPOEHMS + +
6. MexaHu3aums cagoBoACTBa + -
7. MexaHu3auus BUHOrpaJapcTea + +

-5-




4.

8. [poeKTMpoBaHne NPEANPUATUA TEXHNYE- N N
CKOro cepsuca

9 ObopyaoBaHue npeanpuaTUiA N0 TEXHUYe- N N
CKOMY cepBucy

10. MennopaTueHble MaLUHbI + +

11. 3apybexHas C.X. TEXHMKa + +

O0beM TUCHUIVIMHBI B 32a4€THBIX €IMHUIAX ¢ YKa3aHMEM KOJN4YeCTBA aKa-
AeMHUYECKHUX YACOB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy ¢ 00y4al0muMucs
¢ mpenogaBaTesieM (M0 BUIaM y4eOHBIX 3aHSITHI) H HA CAMOCTOSITEIbHYIO
padoTy o0y4arommxcst

Ounas gpopma 0dyuenusn

. Bcero CemecTp
Bup y4yebHom paboThl 4aCcOB 1
O0wasn TpyAo0eMKOCTb: Yachl 144 144
3a4eTHble eNHULbI 4 4
AyauTopHble 3aHATUSA (BCEro), B T.u.. 34 (12)* 34 (12)*
nekumum 16 (4)* 16 (4)*
npakTndeckue 3aHatus (13) 18 (8)* 18 (8)*
CamocTosaTenbHas pabota (CPC), B T.u.: 110 110
NOAroTOBKA K NPaKTUYECKUM 3aHATUAM 38 38
CaMOCTOATESIbHOE M3YYEHNE TEM 36 36
NOAroTOBKA K TEKYLLEMY KOHTPOIHO 36 36
MpomexyToyHasa aTTecTauus 3avet

()* - 3anamus, npoeooumvle 6 UHMEPAKMUBHBIX (PopMAX

3aounan ¢popma ooyuenusn

. Bcero Kypc
Bup y4yebHom paboThbl 4ACOB 1
O6Lwasn TpyAOEMKOCTb: Yachbl 144 144
3a4eTHble eauHuULbI 4 4
AyanTopHble 3aHATUSA (BCEro), B T.u.. 12 12
nexuuu 4 4
npaktnyeckme 3aHaTus (MN3) 8 8
CamocTosaTenbHas pabota (CPC), B T.u.: 132 132
MOArOTOBKA K MPaKTUYECKUM 3aHATUAM 44 44
CamMOCTOATENIbHOE U3yYeHne Tem 44 44
MOArOTOBKA K TEKYLLEMY KOHTPOIH 44 44
MpomexyToyHasa aTTectauus 3aver

5. Conep:xanue IMCHUINIAHBI
5.1. Pa3zgenbl AMCHUIVIMHBI M BUBI 3aHATHI B yacax

Ounas popma ooyuenusn

Ne
n/n

AyauTopHble Camocro-

Bcero
HaumeHoBaHue pasgenos (uacos) 3aHATMA (Yac) ATenbHas
Nekumm | NN3 pa6ota




1 Pazpen 1. OCHOBHbIE MOHATUSA, TEPMUHBI U 99 4 4 14
onpeaeneHns HaHOTEXHOMNOTUK
9 Paspen 2. CkaHupytowime 30H[0BbIE METOAbI 99 5 4 16
NCCNEAoBaHNSA 1 aTOMHOTO An3anHa
3 Pazpen 3. Cnocobbl 13roToBneHns Cyomukpo- 20 5 5 16
KPUCTaNINYeCKMX 1 HAHOMOPOLLKOB
4 Pazpen 4. MonyyeHne kKoMNakTHbIX CyOMUKPO- 20 5 5 16
KPUCTanIMYeCcKMX M HaHOMaTepKUasnos
5 Paspen 5. BrusHue pasmepoB 3epeH 1 rpaHiny, 20 9 9 16
' | pa3genos Ha CBOMCTBa HaHOMaTepKasnos
Paspen 6. MarHutHble cBoitcTBa. Cynepnapa-
6. | MarHeTM3M HaHOKpUCTannuyeckux eppomar- 20 2 2 16
HeTukoB (H®P)
7 Paspen 7. Marnuto-conpotusnenue, F'MC u 20 9 9 16
KMC
Bcero 144 16 18 110
3aounan ¢popma ooyuenusn
No Beero AyauTopHble Camocro-
ain HaumeHoBaHue pasgenos (4acos) 3aHATUA (Yac) siTenbHasn
JNekuum nmna3 pabota
1 Pazpen 1. OCHOBHbIE MOHATUSA, TEPMUHBI U 99 20
' | onpegenexus HaHOTEXHOMOTMK
9 Paspen 2. CkaHupytoLme 30HA0BbIE METOABI 99 5 5 20
" | uccnefoBaHus M aTOMHOro Au3anHa
3 Pazpgen 3. Crnocobbl 13roToBEHUs CyOMUKpO- 20 20
KPUCTaNIMYECKMX 1 HAHOMOPOLLKOB
4 Pazpen 4. MonyyeHne KoMNakTHbIX CyOMUKPO- 20 9 18
" | KpUCTanMYecknx 1 HaHoMaTepmanoB
5 Paspgen 5. BniusHue pasmepoB 3epeH 1 rpaHu 20 9 18
" | pasgenoB Ha CBOWCTBA HAHOMaTepWasoB
Pazpen 6. MarnutHble cBoiicTBa. Cynepnapa- 2
6. | MarHeTM3M HaHOKpUCTaNIMYecknx deppomar- 20 18
HeTukoB (HP) 2
7 Pazpen 7. Marnuto-conpotusnexue, TMC u 20 18
KMC
Bcero 144 4 8 132
()* - sanamus, nposooumvle 6 unmepaxmuenvlx popmax
5.2. TemaTu4yecKHU MJIAH JEeKIHH
Ounasn popma ooyuenusn
y Kon-Bo
n/n TeMmbI nekuun
YyacoB
Pasgen 1. OCHOBHbIE NOHATUA, TEPMUHbI M ONpeaeNeHNs HAHOTEXHONOTUK
1 Pa3amepHble addhekTbl, CBOCTBA M30IMPOBAHHBIX HAHOYACTHL, M HAHONOPOLLIKOB. 5

OBbekTbI U npoueccbl HAHO- U ME30TEXHOJI0TMW, OCHOBHbIE KOHLIEMLINW.

Pasnen 2. CkaHupylowme 30HA0BbIE METOAbI UCCef0BaHUSA
¥ aTOMHOro Au3anHa




n/n

TembI nekumm

Kon-Bo
YyacoB

MeToab! 1 Npubopb! ANs UCCNEA0BaHUS CTPYKTYPbI HAHOKPU-CTANMNYECKIUX MaTepu-
anoB. Metogbl 1 npubopb! Ans UCCeaoBaHNs W knaccudukaumumn cybMuk-pokpucTarn-
TNINYECKMX 11 HAHOMOPOLLIKOB.

Pazpen 3. CnocoObl U3roToBneHus CyoMUKPOKPUCTANNUYECKUX
¥ HAHONOPOLIKOB

la3oghasHble METOAbI; NIa3MOXMMUYECKWA CUHTE3; MexaHocuHTe3. OcaxaeHue w3
KONMOUAOHbIX PacTBOPOB; TEPMUYECKOE Pa3noXeHWe 1 BOCCTaHOBMEHWE. [leToHauu-
OHHbIW CUHTES3; 3MeKTPOB3PbIB. YNOPSLA0YEHNE HECTEXMOMETPUYECKUX COEOUHEHUN
Kak MeToz CO34aH1sl HAHOCTPYKTYP.

Paspen 4. ﬂonyquMe KOMMNAKTHbIX CVGMMKPOKPMCT&HHM‘-IGCKVIX
M HaHOMaTepunanoB

KomnakTtupoBaHue nopowwkos v obxur. OcaxaeHne Ha nognoxky. Kpuctannusaums
amopdHbIx cnsiasoB. VIHTEHCMBHAs nacTuyeckas gegopmaums

Pasgen 5. Bnusxue pa3mepoB 3epeH U rpaHnl pasgenos
Ha CBOWCTBA HaHoMaTepuanoB

Cy6CTpyKTypa HaHOKpUCTANIMYEeCKMX MaTepuarnoB. AHOManM1 MexaHu4eckoro noee-
[EHMS; TeNNoduU3MYECKIe 1 dNEKTPUYECKIe CBOMCTBA. [MOpUaHbIE HAHOKOMMO3WTI.

Pazpen 6. MarHuTHbIe cBoncTBa. Cynepnapa-marHeTusm
HaHoKpucTannuyeckux ceppomarteTukos (HP)

CybcTpyKTypbl (pasmepbl kpuctannutoB) HO ¢ onTuManbHbIMU MarHUTHOMSTKUMU 1
MarHUTHOTBEPAbIMM CBOACTBAMM.

Pasgen 7. MarHuto-conpotusnenue, TMC n KMC

[MonyyeHune 1 cBOMCTBA HAHOCTPYKTYp, obnagatowmx MMC n KMC, ux npumeHeHue B
TEXHUKe. [lonmpoBaHHble MaHraHuTbl nanTaxa (1 gpyrmx P33) ¢ TMC n KMC.

Bcero

16 (4)

()* - 3anamus, npoeooumvle 6 UHMEPAKMUBHBIX (hOpMAX

3aounan ¢popma ooyuenusn

n/n

TembI nekumm

Kon-Bo
yacoB

Pasgen 1. OCHOBHbIe NOHATHS, TePMUHbI 1 onpegeneHnsa HAHOTEXHOJIOTUH

Pa3mepHble 3ddeKTbl, CBONCTBA U30MMPOBAHHbBIX HAHOYACTHL, 1 HAHOMOPOLLIKOB.
O6BEKTbI M NPOLLECChI HAHO- M ME30TEXHONOMM, OCHOBHbIE KOHLLENLIN.

Pasgen 2. CkaHupytowme 30HAOBbIE METOAbI UCCNEef0BaHUSA
M aTOMHOr0 gu3anHa

MeTozb! np|/|60pb| Ana uccnegosaHna CTPYKTYpPbl HAHOKPU-CTANMMYECKUX MaTepu-
anos. MeToapl 1 np|/|60pb| ana necneaosaHma n KJ'IaCCVICbI/IKaU'VII/I Cy6MMK-pOKpI/ICTaJ'|-
NNYECKMX N HAHOMOPOLLKOB.

Pazpen 3. CnocoObl U3roToBneHus CyoMUKPOKPUCTANNUYECKUX
¥ HAHOMOPOLUKOB

[a3ochasHble METOAbI; NNa3MOXUMUYECKUA CUHTE3; MexaHocuHTe3. OcaxaeHue n3
KONMMOUAHbIX PacTBOPOB; TEPMUYECKOE Pa3NOXeHUe 1 BOCCTAHOBNEHWE. [leToHauu-
OHHbI/ CUHTE3; 3MEKTPOB3PLIB. YNOPSA0YEHNE HECTEXMOMETPUYECKUX COEOMNHEHNN
Kak METOA CO3AaHWs HAHOCTPYKTYP.

Pasnen 4. MonyyeHne KOMNAKTHLIX CyOMUKPOKPUCTANIMYECKUX
¥ HaHOMaTepuanos

KomnakTupoBaHue nopoLwkos 1 06xur. OcaxaeHne Ha nognoxky. Kpuctannusaums
amopHbIX CnnaBoB. MHTEHCUBHAsA nacTuyeckas gedopmaums

Pasgen 5. BnusHue paamepoB 3epeH W rpaHuL pa3aenos
Ha CBOMCTBa HaHOMaTepuvanos

-8-




Kon-Bo

n/n TeMb! nekumn
yacoB
5 CybCTpyKTYpa HAHOKPUCTANNMYECKUX MaTepuanoB. AHOMaNMM MexaH4ecKoro noee-
AEHUSE; TeNnNodU3NYECKME N ANEKTPUYECKNE CBONCTBA. [MOpUaHbIE HAHOKOMNO3UTBI.
Pazpen 6. MarHuTHble cBocTBa. Cynepnapa-marHeTusm
HaHoKpucTannuyeckux ceppomarHeTukoB (HP)
6 CybcTpykTypbl (pa3mepbl kpuctannutoB) H ¢ ontumManbHbIMM MarHUTHOMSTKUMY U
MarHWTHOTBEPAbIMU CBOACTBAMM.
Pasgen 7. MarHuto-conpotusnexue, FTMC n KMC
; [MonyyeHune 1 cBOMCTBA HAHOCTPYKTYp, obnagatowmx TMC n KMC, ux npumeHeHue B
TeXHUKe. [lonmpoBaHHble MaHraHuTbl ianTaxa (1 gpyrux P33) ¢ TMC n KMC.
Bcero 4
5.3. TeMaTHYeCKHUii IUIaAH MPAKTHYECKHUX 3aHATHI
Ounasa gpopma 0dyuenusn
. Kon-so
n/n TeMbl 3aHATUI
yacos
Pazpen 1. CkaHupyowwue 30HAO0BbIE METOAbI UCCEA0BaHMA U aTOMHOTO AN-
3anHa
1 WccnegoBaHue NOBEPXHOCTY TBEPAbIX TEN METOAOM CKaHWUPYHOLLEN TYHHENbHOM MMK- 4
POCKOMM
5 WccnegosaHue NoBepXHOCTY TBEPALIX TEN METOLOM aTOMHO-CUIIOBON MUKPOCKOMUM B 9
HEKOHTAKTHOM pexumMe
Pazgen 2. Cnocobbl U3roToBneHms CyoMUKPOKpUCTaNIMYeCKUX U HAHONOPOLU-
KOB
3. | ApTehakTbl B CKaHUPYHOLLEN 30HL0BON MUKPOCKOMUN 2
Pazgen 3. Mony4yeHne KOMNaKTHbIX CyOMUKPOKPUCTANNUYECKUX N HAHOMaTepUa-
nos
4. | CkanupytoLias 30HA0Bas nuTorpacms 4 (8)*
Pa3pen 4. BnusHue pa3mepoB 3epeH U rpaHuL, pa3genoB Ha CBOMCTBA HaHOMa-
Tepuanos
5. | ObpaboTka v konm4ectBeHHbln aHanus C3M n3obpaxeHuit 2
Pazpen 5. MarHuTHble cBoncTBa. CynepnapamarHeTuam heppomMarHeTMKOB
(H® HaHOKpUCTaNNUYECKUX)
6. | Metogbl MccnegoBaHuii HAHOYACTML, M HAHOMaTepMaroB 4
Bcero 18 (8)*
3aounan gpopma odyuenus
. Kon-Bo
n/n TeMbl 3aHATMI
yacoB
Pasgen 1. CkaHupyowme 30HAOBbIE METOALI UCCNEA0BAHUA U aTOMHOrO AW3anHa
1 ApTechakTbl B CKaHUPYHOLLEN 30HA0BON MUKPOCKONUM. CkaHMpyHoLlas 30HA0Bas INTO- 5
" | rpagoms
Pasgen 2. BnusHue pa3mepoB 3epeH U rpaHuL, pa3fenoB Ha CBOMCTBA HaHOMa-
Tepuanos
2. | ObpaboTka n konuyecteHHbI aHanus C3M n3obpaxeHni 2
VccnenoBaHme NOBEPXHOCTY TBEPAbIX TeN METOLOM CKaHUPYHOLIEA TYHHENbHON MUK-
3. | pockonuu. iccnenoBaHue NOBEPXHOCTM TBEPAbIX TEN METOAOM aTOMHO-CUIOBON MK- 2

POCKOMNMUN B HEKOHTAKTHOM peXunume




Pazpen 3. MarHuTHble cBoncTBa. CynepnapamarHetTuam cheppomarHetmkoB (H® HaHo-

KPUCTaNNIM4YecKmx)
4, \ MeTogbl uccnegoBaHu HaHOYACTUL, M HAHOMAaTEPKanoB 2
Bcero 8 (2)*
()* - 3auamus, nposooumvle 8 uHmMepaKmMueHvix Gopmax
5.4. Conep:kaHue pa3aejioB IMCUUILIHHBI
Ne HaumeHoBaHue
CopepxaHue pasgena KomneTteHuuu
n/n pasgena
OCHOBHbIe MOHATUS, Pa3mepHble 3 eKTbl, CBOMCTBA U30NMPOBAHHbIX Ha- Ma-1nk-1
1 | TEPMUHbI M Onpezene- | HOYaCTHIL| 1 HAHOMOPOLLIKOB. O6bekTbI 1 MpoLecch UO-2nk-1
" | HUS HAHOTEXHOIIOTUK HaHO- 1 ME30TEXHOMNOMM, OCHOBHbIE KOHLIEMLMM. UO-1nk3
UA-2nk-3
CkaHvpytoLme 30H40- | MeTogbl v npubopbl Ans UccnegoBaHus CTPYKTYpbI UA-1nk1
5 | Bbl€ METOMbI NCCNEMiO- | HaHOKPUCTANIMHECKIX MaTepuaros. MeToabl 1 npu- UAO-2nk-1
" | BaHUS M aTOMHOTO Au- | Bopbl AN UCCNeaoBaHNs 1 Knaccugukaumm cyomumk- NA-1nk3
3aiiHa POKPUCTANINYECKNX M HAHOMOPOLLKOB UA-2nk-3
Cnocobbl nsrotosne- a30(hasHble MeTozbl; NIa3MOXUMUYECKUIA CUHTES; na-1nk1
HWS cyBMUKpOKpUCTan- | MexaHocuHTe3. OcaxaeHne U3 KOMnouaHbIX pacTeo- UA-2nk-1
g | MM4ECKMX 1 Harono- POB; TEPMUYECKOE Pa3NOXEHUE 1 BOCCTAHOBIEHNE. 1
" | powwkoB [leTOHALMOHHDBIN CUHTES; 3NIEKTPOB3pPbIB. YNopsgoye- MUA-2nk-3
HWe HECTEXMOMETPUYECKNX COEUHEHWI KaK MeTo
CO3/iaH1s HAHOCTPYKTYP.
[MonyyeHne KoMnaKT- KomnakTupoBaHue nopoLukos 1 06xur. OcaxaeHue MA-1nk-1
4 | HBX cybmuKpokpucTan- | Ha nognoxky. Kpuctannusaums aMopgoHbIX CriaBos. UA-2nk-1
" | IMYECKMX WHTeHcuBHas nnactuyeckas geopmanms MUA-1nk-3
M HaHOMaTepNaros NO-2nk-s
BnnsiHne pasmepos 3e- | CybeTpyKTypa HAHOKPUCTANMNYECKUX MaTEPUAsoB. MA-1nk-1
PEH W rpaHuL, pasge- AHOManMM MexaHn4eckoro NOBEAEHUS; TenIomnan- MA-2nk-1
5. | nos Yeckune 1 dneKkTpuyeckme cBoncTea. [MbpuaHble HaHo- 1
Ha CBOWCTBA HAHOMa- | KOMMNO3WTbI Na-2nk-3
TEpUanoB
MarHuTHble cBoicTBa. | CybGeTpyKTYpbI (pasmepsl kpuctannutos) HO ¢ ontu- MUO-1nk1
Cynepnapa-mMarHeT3m | ManbHbIMWU MarHUTHOMSITKUMM 1 MarHUTHOTBEPAbLIMY UO-2nk-1
6. | HAHOKpUCTANNMYeCKUX | CBOCTBAMM UO-1nk-3
theppomarHeTMKoB UA-2nk-3
(HP)
Marnuto-conpotuene- | lNonyyeHne 1 CBOMCTBA HAHOCTPYKTYP, 0BriagaroLmx UA-1nk1
Hue, TMC n KMC MC v KMC, ux npumeHeHue B TexHuke. [JonmpoBaH- MA-2nk-1
7.
Hble MaHraHuTbl naHTaxa (v gpyrux P33) ¢ TMC u UO-1nk-s
KMC. UO-2nk-3
6. YueOHo-MeTO1UYECKOE 0DecTiedeHe CAMOCTOSITEILHOH PadoThI
Temamuueckutl nian camocmosmenbHou pabomol
PekomeHAyeMble UCTOYHWKMN UH-
Kon-Bo o
4ACOB ¢opmauum (N2 ucTouHMKa)
n/n TemaTnka camocTosTeNbHOW paboThl ocHosHas | omonHu- | (MHTEpHeT-
(VI3 N8 TenbHad pecprbl)
(0] 3 PMIA) (n3n.8 (w3n.9
PMa) PM0)




1 Pa3mepHble adhekTbl, CBOMCTBA U30NMPOBAHHbIX 16 | 18 | 1,234 123 1.8
HaHOYacTUL, M HAHOMOPOLLKOB

9 MeTogbl 1 npubopbl ANs UCCNEa0BaHNS CTPYK- 16 | 18 345 23 1.8
TYPbl HAHOKPUCTANIIMYECKMX MaTepHarnos

3 Cnocobbl 13roToBMEHUS CyOMUKPOKpUCTannye- 16 | 18 123 123 1.8
CKMX M HAHOMOPOLLIKOB

4 MonyyeHne KOMNaKTHbIX CyOMUKpOKpUCTanmnye- 16 | 18 125 12 1-8
CKMX M HAHOMaTEpKarnos

5 BJ‘II/IVFIHI/Ie Pa3MepoB 3epeH 1 rpaHuLy pasfenoB Ha | 4. | oy 1235 123 1.8
CBOWCTBA HAHOMaTEPKasoB

6 MarHuTHble cBoncTBa. CynepnapamarHeTiam 16 | 20 | 1234 123 1.8
eppomarHeTvkoB (H® HaHOKpUCTANIMYECKMX)

7 | Maruutoconpotusnenue, F'MC n KMC. 14 | 20 | 1245 12 1-8

Bcero 110 | 132

Y4eOHO-MeToquYeCKHEe MATEPHAJIBI AJIsl CAMOCTOSITEIbHOI padoThI:

1. KoBmioB A.H. «OCHOBbI HAHOTEXHOJOTHHM B TEXHUKE. yueOHOe mocoOue Jist
CTya. BbIcII. y4e0. 3aBenenuit. JJomymn. YMO no oOpa3oBanuto B 00J. aBTOMAaTU3UPO-
BaHHOT'O MallTHHOCTPOCHUS. - 2-€ U3, cTep. - MockBa: U3mar. nentp "Axamemus ', 2011
r. (Beiciiee nmpodeccronansHoe oopazoBanue). - ISBN 978-5-7695-8040-6.

2. JlozoBckuii B.H. «HanoTexHomoruu B 2JeKTpoHUKE. BBeneHue B crienuaib-

HOCTh». yue0. mocobue / B.H. Jlo3oBckwii, C.B. JlozoBckuii. Cankt-IleTepOypr: Jlans,

2018 r. https://e.lanbook.com/book/107288.

KypcoBas paéora
[{enb KypcoBOii pabOThI — 3aKPETUICHUE TEOPETUUECKUX MOJIOKEHUN TUCITIUTUTMHBI
IyTeM Pa3pabOTKH TEXHOJIOTHYECKOM CXEMBI CEIbCKOXO3SMCTBEHHOW MAIllUHBI, KOH-
CTPYKIUU OTACIBHBIX y3JI0B U pacu€Ta OCHOBHBIX TEXHOJIOTHYECKUX U KOHCTPYKTUBHBIX
rapaMeTpoB MalluHbl. Pa3aensl, moaiexaiiye pa3padoTke, yKa3bIBalOTCS B 3aJaHUU Ha

KYpPCOBOM ITPOEKT.

MeToauveckue peKOMEHAALMH CTYIEHTY K CaMOCTOSITeJIbHOI padoTe

CamocrosiTesibHasi padoTa CTYAEHTOB, IIPEyCMOTPEHHAs! YUYEOHBIM IUIAHOM B
oobeme He MeHee 50-70% o011ero KoaMyecTBa 4acoB, COOTBETCTBYET O0Jjiee rTyOOKOMY
YCBOEHHUIO U3y4aeMoro Kypca, GopMupyeT HaBbIKH UCCIEA0BATENbCKON paboThl U OpH-
€HTUPYET CTYJICHTOB Ha YMEHUE PUMEHITh TEOPETUUECKNE 3HAHUS HA MPAKTHKE.

CamocrosiTenbHas paboTa HOCUT CUCTEMAaTUYECKUN XapaKTep.
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Pe3ynbTaThl caMOCTOATENBHON pabOThl KOHTPOJIUPYIOTCS MPENoaBaTeIeM U yuu-
TBIBAIOTCS TIPU ATTECTAIIMU CTYyIeHTa (3a4eT, sk3aMeH). [Ipu 3ToM mpoBOASTCS: TECTHPO-
BaHUE, HKCIPECC-OMPOC HA CEMUHAPCKUX U MPAKTUUECKUX 3aHATHUSX, 3aCIyIIIUBaHUE J0-
KJIaJ0B, pedepaToB, MPOBepKa MUCbMEHHBIX paboOT U T.1I.

3amanus 11l CaMOCTOSATEIbHOM pabOThl COCTABIISIIOTCS MO pa3fiejiaM U TeMam, 1o
KOTOPBIM HE MPEAyCMOTPEHbI ayJUTOPHBIC 3aHATHUSA, JIUOO TpeOyeTcs JOMOTHUTEIBHO
npopaboTaTh W MpOAHAIU3UPOBATH pacCMaTpUBAEMBbIil MpenojaBaTeleM MaTepHhail B
o0beMe 3arIaHuPOBAHHBIX YaCOB.

JIJis IOATOTOBKY K 3aHSATHSM U BBIMOJIHEHUS CAMOCTOSITENIbHOM padOThI, CTyIEH-
TaM PEKOMEHAYIOTCS Y4€OHO-METOAMYECKUE U3/IaHMS, & TAKKE METOJUYECKAE MaTEPH-
aJIbl, BBIMYLICHHbIE KaepOoil CBOMMHU CHJIaMU U IIPEJJOCTABIISIEMBIE CTYAEHTaM BO BPEMsI
3aHATHN (TIPUIOKEHUS):

e HarjsiAHBIC TocoOms (TUTaKaThl, repoapuii - Ha kKadeape);

® [JIOCCApUHl - CIOBaph TEPMUHOB 10 TEMATUKE JUCIUTUINHBIL;

® TE3UCHI JICKLIUM.

CamMocrosiTesibHas padoTa ¢ KHUIoi. B Hamie BpeMs KHUTa CyIIECTBYET B ABYX
dbopMax: TpaJUIIMOHHON U 3JIEKTPOHHOU. B MHTEpHETE CyIECTBYIOT 1ieJible OMOINOTEKH,
pacrnoJiararoue 1eCATKaMH ThICSAY 3JEKTPOHHBIX TEKCTOB. CerofHs B oOuiecTBe mpeoo-
Ja1a€T MHEHUE, YTO NI€YaTHAsI KHUIa U €€ KOMITbIOTEPHBIM TEKCT AOTOJHSIOT IPYT IpyTa.
Hcnonb3yst 21eKTpOHHBIN BapHaHT KHUTY 3HAYUTEIbHO OBICTpEE MOATOTOBUTH Ha €ro 6aze
pedepar, KOHTPOIBHYIO pabOTy, MOJOTHATH TEKCT CBOEH pabOThI MO TpeOyeMblil yueo-
HBIM 3a7jaHieM o0beM. [leuaTHble KHUTY ropaszio Jierye v y100Hee YuTath.

Pabota ¢ KHUIOM, CTYIEHTbI CTAJIKUBAIOTCS C PAIOM IpobsieM. OHa U3 HUX — KaKasi
kHMra jgyuie. [{enecooOpa3Ho B epByro ouepenb 00paTUThCA K JIUTEPAType, peKOMEH10-
BaHHOM mpernonasatesieM. LlenecooOpa3Ho nmpounTaTh aHHOTALMIO K KHUT'€ Ha €€ CTPaHu-
112X, B KOTOPOM yKa3aHO, KOMY U JUJIsl KAKUX LIeJIel OHa MOXKET ObITh MOJIe3Ha.

Hpyras npobiiema — kak 3(h(HeKTUBHO YCBOUTH MaTepuall KHUru. KauecTBo ycBoe-
HUSl y4eOHOTO MarepHajia CyIIECTBEHHO 3aBUCSIT OT MaHEPhl MPOUTEHUS] KHUTH. MOXHO
BBIJICJIUTH MSITh OCHOBHBIX MPUEMOB PAa0OTHI C JIUTEPATYPOU:

UteHne-mpocMOTp UCHOJIB3YETCS ISl PEABAPUTEIBHOTO 03HAKOMIIEHHSI ¢ KHUIOH,

OL€CHKHU €€ IOCHHOCTMU. On npcaIojgaract O3HaKOMJICHUC C aHHOTaHHeﬁ, pcancCIIOBUCM,

-12 -



OTIJIaBJICHHEM, 3aKJIFOUEHHEM KHMIH, IIOMCK MO OTJIABJICHUIO Hau0O0JIee BaXKHBIX MBICIEH U
BBIBOJIOB aBTOPA MPOU3BEICHUSI.

Bri6opouHoe uTeHHe mpenonaraeT u30upaTeIbHOE YTEHUE OTICIBHBIX pPa3/esioB
TEKCTa. DTOT METO/I UCIIOJIb3YETCs, KaK MPABUIIO, MOCIE MPEABAPUTEILHOIO MTPOCMOTPa
KHWUTH, TIPU €€ BTOPUYHOM UTEHUHU.

CkaHupoBaHHUE MPECTaBIsAET OBICTPBIM MPOCMOTP KHHUTHU C IIEIbI0 TTOMCKa (hamu-
muH, (pakTa, OTICHKH | JIp.

Yrny6iaeHHoe YTeHHe IpeanoaraetT oopalieHue BHUMaHUS Ha JCTAIA COJIep KaHuUs
TEKCTa, €ro aHaIu3 1 olleHKY. CKOpOCTh MOJ0OHOTO BU/IA YTEHUS COCTABIISIET OPUEHTUPO-
BOYHO 110 7-10 cTpanuir B yac. OHa MOXET OBITh U BBIIIE, €CITM YUTATENh y)Ke 00JamaeT
OTIpE/ICTICHHBIM 3HAHUEM I10 TeME KHUTH WJIA CTaThH.

VYriyOiieHHOE YTeHUE JIUTepaTyphl MPEe/IoIaraeT:

o CTpeMiicHHE K TIOHUMAHHWIO TIPOYMTAHHOTO. be3 TOHMMaHWS CMBICA,
MIPOYUTAHHOTO HH(POPMAIIHIO €€ 0YCHb TPYIHO 3alIOMHUTb.

e OOayMbIBaHHE U3JIOKEHHOM B KHUTE HH(popMaliuu. Torjaa coOCTBEHHBIE MBICITH,
BO3HUKIIIKE B XOJIE 3HAKOMCTBA C Uy>KMMU paboTaMu, MOCTY>KaT OCHOBHOM JJ1s MOJTy4YECHHUS
HOBOTO 3HAHMS.

e MpICIEHHOE BBIJICTICHHE KIIIOYEBBIX CIIOB, HJIeH pa3ApoOJICHHE COACpKAHUS
TEKCTa Ha JIOTUYecKue OJIOKH, COCTaBJICHHE TIaHa MpoyuTaHHoro. Eciu cTyneHT umeer
JIEJ10 C TMIHOW KHUTOM, TO KJTFOUEBBIE CJIOBA M MBICIIA MOKHO TIOTYEPKHYTh KapaH/IaIioM.

e CocrapieHHE KOHCIIEKTa H3yYeHHOT0 MaTepraiia. Eciu cTaThst Uiy pasaen KHATH
1o 00beMy HEOOJIBIIOM, TO 1e1ecO00pPa3HO MPUCTYIUTh K KOHCTIEKTUPOBAHUIO, IPOYMTAB

WX MOJHOCTHIO. B Ipyrux cimydasx skenarensHo rnpountars /-10 crpanui.

/. ®OH/IbI OLIEHOYHBIX CPE/ICTB
7.1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHUEM 3TaNoB UX ()OPMUPOBAHUS

B Mpoilecce 0CBOEHHUsI 00pa30BaTeJbLHOMH MPOrpaMMbl

CemecTp OucuunnuHbl /anemeHTbI nporpammsl (npaktuku, F’NA), yyacteyrowme
(Kypc) B )OPMMPOBAHUM KOMNETEHLUK
WUA-1nk.1. 3HaeT METOAMKM NPOBEAEHUA IKCNEPUMEHTOB U UCMbITAaHWIA, METOAbI aHanu3a ux pe-
3ynbTaToB
1. 1(2) HanotexHonoruu B AlK
2. 1(1) VcnbiTaHue cernbckoxo3sanCTBEHHON TEXHUKM
3. 4(3) BbinonHeHWe 1 3awmTa BbiNyCKHON KBaNMQUKaLMOHHON paboTbl
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UO-2nk-1. YMeeT BbIOUpaTh METOAMKM NPOBEAEHUS IKCNEPUMEHTOB U UCNbITaHUW, aHANU3UPO-
BaTb WX pe3ynbTaTthl
1. 1(2) HanotexHonoruu B AlK
2. 1(2) McnbiTaHue CenbCckoX03saMCTBEHHON TEXHUKM
3. 4(3) BbInonHeHne 1 3almTa BbInyCKHOM KBanuukaLMoHHON paboTbl
UO-1nk-3. 3HaeT coBpeMeHHble HanpaBneHUsa Pa3BUTMSA CEeNbCKOXO3ANCTBEHHON TEXHUKU U TEXHO-
Nnornii NPou3BoACTBa CENbCKOXO3ANCTBEHHOW NPOAYKLUM
1. 1(1) Hayy4Hble 0CHOBbI 3KcnyaTaumn MawuH u obopyaosanus B AMK
2. 1(2) [poekTuposaHue MTI1 B CeNbCKOXO3AMCTBEHHBIX MPEANPUATUSAX
3. 1(1) HanotexHonoruu B AlK
4. 1(2) McnbiTaHue CenbckoX03saMCTBEHHON TEXHUKM
5. 24(1,2,3) [Mpou3BOACTBEHHAsA NPaKTMKa
6. 2 (1) TexHonornyeckas (NMPOEKTHO-TEXHOIOTMYECKas) NpakTuka
7. 4(2) OKCNyyaTauMoHHas npakTuka
8. 4(3) BbinonHeHne 1 3awmTa BbiNyCKHON KBaNMUKaLMOHHON paboTbl
UA-2nk-3. YMeeT aHanu3npoBaTb NpeMMyLLecTBa M HeAOCTaTKU HanpaBneHUa pa3BUTUA CeNbCKo-
XO3IMCTBEHHOW TEXHMKU U TEXHONOrMN M afAanTMPOBaTh HOBbIE peLleHUs K yCNoBUSIM npeanpus-
™A
1. 1(2) [MpoektupoBaHne MTIT B CelbCKOXO3ANCTBEHHbIX NPEANPUATUAX
2. 1(1) HanotexHonoruu B AlK
3. 1(1) McnbiTaHne CenbckoXo3saMCTBEHHON TEXHUKM
4. 24(1,23) [Mpoun3BOACTBEHHAsA NpaKTMKa
5. 2 (1) TexHonornyeckas (MPOEKTHO-TEXHONOTMYECKas) NpaKTUKa
6. 4(2) OKCNsyaTauMoHHas npakTuka
7. 4(3) BbInonHeHne 1 3almTa BbINyCKHOM KBanugukaLMoHHON paboThl
7.2. Onucanune Moka3aTtejieil 1 KpUTepueB OLIEeHUBAHUS KOMIIETeHIM
KpuTtepum oueHMBaHus
MokazaTenm _ Wkana no Tpa,qI/ILWIOI:IHOVI nATMOanLHON CMCTeMeV _
HonoporoBbii («He- MoporoBbIn MpoaBUHYTLIN Bbicokun
YOOBNETBOPUTENBHO®) |  («YAOBNETBOPUTENBHOY) («xopoLoy) («OTMMYHOY)
NO-1nk-1
OparmMeHTapHble 3Ha- | 3HaeT MeTOAMKM NpoBede- | 3HAeT MeToaukv npo- | 3HaeT mMeTo-

HUS MO METOAMKaM
MpoBeaEeHNs aKenepu-

HWS 3KCNIEPUMEHTOB U UC-
MbITaHWI, METObI aHa-

BeJeHUs 3KCrepUMeH-
TOB W UCMbITAHWN, Me-

[VIKV npoBeae-
HUS aKcnepu-

MEHTOB 1 UCTIbITAHWA, | NW3a WX PE3yNnbTaToB C Cy- | TOAbI aHanusa ux pe- | MEHTOB U uc-
3HaHus MeTOZbl aHanuaa ux WecmeeHHbIMU owubkamu | 3ynbTaToB C HECYWEe- | MbITaHWiA, Me-
pesynbTaToB CMEEeHHbIMU OWUb- TOObl @HaNM3a
Kamu WX pe3ynbTaToB
Ha 8bICOKOM
yposHe
OtcyTcTBUE YMEHMNA, YMeeT nonb3oBathCs Me- | YMEeT nonb3oBatbCs | YMeeT nonb3o-
NpeayCMOTPEHHbIX TO4MKaMM NPOBeAeHus MeToaMKkamu npoeege- | BaTbCs METO-
[AHHOM KOMMETEHUMEN | SKCTIEPUMEHTOB W UCMbITA- | HWS SKCMEPUMEHTOB U | AWKaMu npoBe-
HWIA, METOAbI aHanM3a UX | UCMbITaHUA, MeToabI AEHVS aKenepu-
YMeHust pe3ynbTaToB C cyuje- aHanwsa Ux pesynbTa- | MEHTOB M uc-
CMBEHHbIMU 3ampPyOHEHU- | TOB C HEKOMOPLIMU 3a- | MbITaHWiA, Me-
AMU. mpyOHeHUMU TOAb! aHanu3a
WX pe3ynbTaToB
Ha 8bICOKOM
yposHe
OtcytctBue unu Hanu- | Bnageet metoaukamu Bnapeet metogukamn | Bnapeet meTo-
HaBbiku 4ne pparMeHTapHbIX NpoBeAeHUs SKCNEPUMEH- | NPOBEJEHUS 3KCNepu- | AuMKamu npoBe-

TOB Y UCTIbITAHWIA, MeTOoAbl

MEHTOB U UCTbITaHWN,
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HaBbIKOB NpeaycMoT-

aHannsa nx pesynbtaTos

METO[bl aHann3a nx

AEHNA 3KCnepn-

PEHHbIX AAHHOW KOMNE- | Ha HU3KOM ypOBHe. pesynbTaToB C HEKO- MEHTOB U UC-
TeHUpeil MOpPbIMU 3ampyOHEHU- | NbITaHWRA, Me-
amu TOJbl aHan13a
X pesynbTaToB
8 NosiHoM 06b-
emMe
U0-2nk-1

®parmeHTapHble 3Ha-

3HaeT MeToaykm npose-

3HaeT MeToaukm npo-

3HaeT MeToauku

HMs No BbIBOPY MeTo- [EHNS SKCNEPUMEHTOB U | BEAEHMUS SKCNEPUMEH- | NPOBEAEHMS
OVMK NPOBEAEHMS 3KCNE- | MCMbITaHWIA, aHaNM3NPO- | TOB U UCTIbITAHMIA, aHa- | SKCMEPUMEHTOB
3HaHus PUMEHTOB ¥ UCTbITa- BaTb WX Pe3ynbTaThl C Cy- | NWU3NPOBATb UX pe- W1 UCTIbITAHWA,
HWiA, aHanM3MpoBaTb UX | LECMBEHHbIMU OLWUb- 3ynbTaThl C HECyuUe- aHanusnpoBatb
pesynbTaThl Kamu CMBEHHbIMU OWUD- WX pesynbTaThl
Kamu Ha 8bICOKOM
YpOoBHe
OtcyTcTBME YMEHMA, YmeeT Boibupatb MeTo- | YMeeT BeibupaTth Me- | YMeeT BbIOu-
NPeayCMOTPEHHbIX AaH- | AWKW NPOBEAEHMUS 3KCne- | TOAMKU NpoBedeHNs paTb MeTOAMKM
HOW KOMNETEHLMeN PUMEHTOB W UCMbITAHWA, | AKCMEPUMEHTOB M UC- | NPOBEAEHNS
aHanuanpoBartb KX pe- MbITAHWA, aHaNU3Mpo- | AKCMEepUMEHTOB
YMeHus 3ynbTaTbl C CyWecmseeH- | BaTb UX Pe3ynbTaTbi ¢ | W UCMbITAHMA,
HbIMU 3ampyOHEHUSMU. HEKOMOopbIMU 3ampyd- | aHanu3npoBaTb
HeHusimMu WX pesynbTaThl
Ha 8bICOKOM
YposHE
OtcytctBue unu Hanu- | Bniageet meTtoamkon npo- | Bnageet MeToaukoil Bnapgeet meto-
une pparmeHTapHbIX BEJEHWS SKCMEPUMEHTOB | NMPOBEAEHNS SKCMEepU- | AWKOM NpoBege-
HaBbIKOB NpeaycMoT- W UCMbITaHWIA, aHaNWU3u- MEHTOB W UCTIbITAHWA, | HWS 3KCnepu-
H PEHHbIX AAHHOW KOMNe- | poBaTb MX pe3ynbTaTthl aHanu3npoBaTb UX Pe- | MEHTOB U UCMbI-
aBblku TeHUweil Ha HU3KOM ypOosHe. 3ynbTatbl TaHWi, aHanu3u-
C HEKOMOPbIMU 3a- pOBaTb WX pe-
mpyOHeHusMU 3ynbTathl 8 NoJs-
Hom 0bbeme
UO-1nks
®parmeHTapHble 3Ha- 3HaeT coBpeMeHHble 3HaeT coBpeMeHHbIe 3HaeT coBpe-
HWS! MO COBPEMEHHBIM HanpaeneHusl pasBUTUS HanpaBneHs passu- MEHHbIE
HanpaBneHusiM pasBu- | CENbCKOXO3ANCTBEHHOIA TN CENbCKOX038iA- HanpaBneHus
TN CENbCKOX038M- TEXHUKW N TEXHOMOMUI CTBEHHOMN TEXHUKM W PasBUTUS CEllb-
CTBEHHOWN TEXHUK 1 NPOKU3BOACTBA CENbCKO- TEXHOMNOrnN CKOXO3AWNCTBEH-
3 TEXHOMOTMN XO35MCTBEHHOM NPOAYK- | MPOWU3BOACTBA CEMb- HOW TEXHUKN W
HaHus NPOM3BOACTBA CEMbCKO- | LW C CYLUECMBEHHBIMU | CKOXO3AACTBEHHOM TEXHOMNOrMN
XO35MCTBEHHOM NPOAYK- | owubkamu NPOAYKLWN C Hecywe- | NPOW3BOACTBA
Lun CMBEHHbIMU OWUD- CenbCKOX03si-
Kkamu CTBEHHOW Npo-
DYKUMM Ha 8bF
COKOM YpOBHE
OtcyTcTBUE YMEHMNA, YMeeT ncnonb3oBaTb CO- | YMEET UCnonb3oBaThb YMmeet ucnonb-
NPeAYCMOTPEHHbIX AaH- | BPEMEHHbIE HanpaBre- COBPEMeHHbIe Hanpas- | 30BaTb COBpe-
HOW KOMMeTeHUMen HWS PA3BUTWS CENbCKOXO- | NMEHUS Pa3BUTUS CEMb- | MEHHbIE
3ANCTBEHHON TEXHUKM U | CKOXO3SCTBEHHOM HanpaeneHus
y TEeXHOMorui TEXHWKM 1 TEXHOMOTUA | Pa3BUTUS CEMb-
MEHWA MPOW3BOACTBA CENbCKO- | MPOM3BOACTBA CEllb- CKOXO03SICTBEH-
XO3SAICTBEHHOM NPOAYK- | CKOXO3SIMCTBEHHOM HOM TEXHWKM 1
LMW Ha HU3KOM ypOBHE. NPOAYKLMM C HECYWe- | TEXHOMOrWM
CMBEHHbIMU OWUb- NpPOM3BOACTBA
Kamu CeInbCKOX038iA-
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CTBEHHOI Npo-
AyKUWK 8 nos-
Hom 0bbeme

OtcyTcTBME MNKM Hanw-
4ne parMeHTapHbIX
HaBbIKOB NPeAYyCMOT-

Bnapeet HaBblkamMu uc-
MoNb30BaHNUs COBPEMEH-
HbIX HanpaBneHWin pa3eu-

Bnapgeet HaBblkamu
CMONb30BaHMs COBPE-
MEHHbIX HanpaBneHui

Bnapeet HaBbI-
KaMu UCMoJb30-
BaHWA coBpe-

PEHHbIX AAHHOW KOMNE- | TWSI CENbCKOXO3ANCTBEH- | Pa3BUTUS CENbCKOXO- MEHHbIX
TeHUpeil HOW TEXHUKM W TEXHOMO- | 3SIICTBEHHOM TEXHUKW | HanpaBneHWi
7% W TEXHOMOrNi pasBUTUS Cellb-
HaBbIku MPOV3BOACTBA CEMbCKO- MPOM3BOACTBA Celb- CquosﬂMCTBeH-
XO3NCTBEHHOM NPOAYK- | CKOXO3SAMCTBEHHOM HON TEXHWKU U
LM Ha HU3KOM YPOBHE. npoaykuuu 8 docma- TEXHOMOTNN
MOYHOM obbeme Npou3BOACTBA
CenNbCKOX038M-
CTBEHHOI Npo-
DyKuuv 8 nos-
Hom obbeme
UO-2nk-3
®parmeHTapHble 3Ha- 3HaeT npeumywiectean | 3HaeT npeumyllecTsa | 3HaeT npeumy-
HWS N0 aHaNU3MpoBa- HeOoCTaTK/ Hanpaene- 1 HeQoCTaTKW Hanpas- | LLeCTBa U Hefo-
HWIO MPEenMYyLLECTBA W HWS PA3BUTWS CENbCKOXO- | NEHMS pasBUTUS CeNb- | CTaTKW Hanpas-
HeJOoCTaTKu Hanpasne- | 3WCTBEHHON TEXHUKM U CKOXO3ANCTBEHHON NeHna pasBuTUs
HWUS Pa3BUTUS CENbCKO- | TEXHOMOMMI U aanTMpO- | TEXHUKM W TEXHOMOTUA | CEeNlbCKOXO3si-
XO3AWCTBEHHOW TEX- BaTb HOBbIE PELLEHMS K 1 aganTupoBaTh HO- CTBEHHON TeX-
3HaHusa HUKM 1 TEXHOOMIM 1 YCIOBUAM NPEANPUSTUS C | BblE PELLEHUS K YCMO- | HUKK W TEXHOMO-
afanTupoBaTb HOBbIE CYWECMBEHHbIMU OWUO- | BUSM NPEANPUSTIS C rUiA M aganTupo-
PeLUEHNS K YCIOBUSM Kamu HeCywecmeeHHbIMU BaTb HOBblE pe-
npeanpusaTus owubkamu LUEHNA K ycro-
BMSAM Npeanpust-
TWS Ha 8bICOKOM
YpOBHe
OtcyTcTBIE YMEHNNA, YMeeT aHanusnposatb YMeeT aHanusupoeatb | YMeeT aHanusu-
NPeAYCMOTPEHHbIX AaH- | NPEeUMyLLECTBA U HEJO- npeumyLLecTsa u He- poBaTb Npenmy-
HOW KOMMeTeHLUMen CTaTKW HanpaBneHns pas- | AocTaTki Hanpaene- LecTBa W Hedo-
BUTMS CEIbCKOXO3AM- HWUS PA3BUTUS CENbCKO- | CTaTKW Hanpas-
CTBEHHOWN TEXHWKN U TEX- | XO3ANCTBEHHON TeX- NeHna pasBuTUs
HONOIW 1 adanTUPOBaTh | HWUKW M TEXHOMOTUIA Y CerbCKOX038iA-
y HOBbIE PELLEHUS K YCMO- | aAanTMpOBaTh HOBbIE | CTBEHHOM Tex-
MEHWA BUSIM NMPeanpusaTis Ha PELLEHNS K YCIIOBMAM HUKM 1 TEXHOIO-
HU3KOM ypogHe. NPeanpusTUs ¢ HeCy- rUiA M aganTupo-
LWecCMBEeHHbIMU OWUD- | BaTb HOBblE pe-
Kamu LUEHNA K ycro-
BUAM Npeanpusi-
TWS 8 NONTHOM
obreme
OtcyTtctBue unu Hanu- | BniageeT HaBblkamu aHa- | Bnageet HaBblkamu Bnapeet HaBbl-
yne doparMeHTapHbIX NM3MPOBaHKS NPenUMyLLe- | aHanu3MpoBaHUs Npe- | KaMmu aHanuau-
HaBbIKOB NPeaycMoT- CTBa W HeOCTaTKM UMyLLEeCTBa U HeRo- POBaHWA npe-
PEHHbIX AAHHO KOMMe- | HanpaBneHUs PasBuUTUS CTaTKW HanpaeneHus nMyLLeCTBa 1
TEHUMEN CENbCKOX035IMCTBEHHOM PasBUTUS CENbCKOXO- HegocTaTku
TEXHUKM M TEXHOSNOTUA U | 3AMCTBEHHOM TEXHUKM | HanpaBrieHus
HaBbiku afanTupoBaTb HOBblE pe- | W TEXHOMOMMA 1 agan- | passuTUS Cellb-
LUEHNS K YCNOBMAM Nped- | TMPOBaTb HOBbIE pe- CKOXO03SICTBEH-

MPUATUS Ha HUSKOM
ypogHe.

LLEHMS K YCrOBUAM
npeanpuaTus 8 docma-
moy4Hom obbeme

HON TEXHWKU U
TEXHOMOTUMN W
aganTupoBarb
HOBbIE PELLEHNS
K YCroBUSM
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npeanpusaTus e
nosHom obbeme

7.3. TunoBble KOHTPOJIbHbIE 32 IAHUSA
TecTbl 1J1s1 KOHTPOJISI

BOl'lpOC 1. Kakoii METOA HE OTHOCHTCHA K OCHOBHBIM ME€TOAaM ITOJTYICHUA
YIJaepoaHbIX HaHOprﬁoK W HAHOBOJIOKOH?

Jyrosoi

JlazepHO-TepMHUUYECKUI

~

[Tuponutryeckuii

<

buorexHosiornueckuit

Bomnpoc 2. O0pa3oBanne cynepMoJieKyJibl B CyIPaMoJIeKyJISIPHONH XUMUM
MOKHO OIMCATH KAK:

Penienitop + cyocTpat(ni)

Penienitop + penientop

<

Cyoctpat + cyoctpat(bl)

~

Penentop + MmoHOMEDBI

Bonpoc 3. KakuMu 006s13aTeJIbHBIMH CBOIiCTBAMM 10JI2KEH 00,1a1aTh KAHTH-
JieBep?

I[OJ'DKGH IIPOBOJHUTH BJICKTpI/I‘IGCKI/Iﬁ TOK

-

I[OJ'DKCH OBITH BBIIIOJHEH U3 MAarHUTHOTO MaTcpHraia

-

JlomkeH OBITH BBIIOJIHEH U3 3aKAJIEHHOMN CTallH

-

JIOJIKEH OBITh THOKUM C U3BECTHOU KECTKOCTHIO

Bonpoc 4. Kakoii U3 MUKPOCKOIIOB U300peTEéH M03Ke 0CTAJIBHBIX?
CxaHHMpYIOIIHI CUIOBOM MUKPOCKOII

CxaHHMpYIOIMI TYHHEJIBHBI MUKPOCKOI

~

PacTpoBbIii MUKPOCKOIT

-

[IpocBeunBaromnii 3JIEKTPOHHBIA MUKPOCKOIT

Bonpoc 5. I'te 0b1J1 H300peTéH CKAHMPYIONIUI CHJIOBOH MUKPOCKOM?

B Poccun, B pusuko-rexHuueckom HHCTUTYTE uM. Modde

* BCIIA, IBM
"B repmanckom ¢unuane IBM
-~

B mBeitiapckom punmane |IBM
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Bonpoc 6. KTo BBeJ1 B HAYYHYI0 JJUTEPATYPy TEPMUH HAHOMATEPHAJIBI?
I'. I'meiitep
XK. U. Andepon

P. ®eitnman

-

-

-

. dpekcinep

Bonpoc 7. Ilouemy pudocomy Ha3bIBAIOT MOJIEKYJISIPHBIM acceMO1epom?

PuGocomsl cTposaT OENKH, OCHOBBIBASICh HA HHCTPYKIIUSX, XPAHAIIUXCS Ha
autkax PHK.

PubGocoMbl UMEIOT pazMep HECKOJIBKO JIECITKOB HAHOMETPOB.

PubGocombl MOTYT CBOpaunBaThCs B KIIyOKH, U3MEHSSI YETBEPTUUHYIO CTPYK-
Typy

Pr6oco0b1 yMerOT npeoOpa3oBbIBATh MEXAHUYECKYIO SHEPTUIO B SHEPTHUIO
XUMHUYECKUX CBSI3EH.

Bonpoc 8. Eciin noMecTUTh TOHKH CJIOH MOJYNPOBOHUKA C HIUPOKOIi 3a-
NPEeEéHHON 30H0M MeKAY ABYMS MOJYIIPOBOAHMKAMH C Y3KOM 3anpeliéHHOM 30-
HOM, TO MOJIyYUTCH:

KBaHTOBasg TOUYKa

KBanToBas sma

-

KBanToBbIii Oapsep

-

KBanToBaga urina

Bonpoc 9. Kak Ha3pIBaeTcs caMasi BLICOKasi JHEPreTH4eCKas 30Ha B JHepre-
THYECKOM CIeKTPe MOJYNPOBOIHUKOB?

30Ha MPOBOJIUMOCTH

3anpeTHasi 30Ha

~
BanenTHag 30Ha

~
KBaHnTOBAasA 30HA

Bonpoc 10. Uro Takoe Be3UKYJIbI?

-
CyOKJIeTOUHbIE YaCTUIIBI

Hanopasmepnbie BUpycChI

~

3aMKHYTBIE OMCIIOMHBIC MEMOpaHHBIE 000TOUKHU

<

benkoBbie MOEKyIIbI, coaepkamne GepMeHThI

Bomnpoc 11. Kakas BeqinunHa He BXOAUT B ypaBHeHue 'm606ca-Tomcona?

Temrmieparypa I1aBICHUA
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CB00OOIHAs! TOBEPXHOCTHAS SHEPI U
N3menenue TennocoaepKanus

BsskocTe kpucTammara

Bonpoc 12. YUto Takoe MoJieKyJISIpHbIH accemOiep?
Mernpyaniias yacTuna aToma

MonexkynspHas MallrHa, KOTOpas 3alporpaMMUPOBAaHA CTPOUTH MOJIEKYJISAP-
HYIO CTPYKTYpY U3 00Jiee MPOCTHIX XUMUIECKUX OJIOKOB

CyOkJieTouHas yacTuiia

Komnonnueiii ancamoas [TAB

Bonpoc 13. KTo BnepBbie BHIIBHHY.I HA€I0 0 PAa3BUTHH HAHOTEXHOJIOTHH B
COBpeMeHHOI (hopMyTUpPOBKe?

“ TLC. Jlannac
2. pexkcnep

5

P. ®eitnman

-

H. Bunep

Bonpoc 14. Kak Ha3piBaeTcs 3HaMeHuTasi KHura J. /[pekciepa, nocBAIEH-
HAasl HAHOTEXHOJIOruu?

MarHbsl KOHCTPYUPOBAHUS

MamuHbl HAHOTEXHOJIOTUH

-

MamuHsl co31aHus

-

MainuHsbl TEXHOJIOTUNA

Bonpoc 15. Kakoe cBoiicTBO XapaKTepHO It MUKPO3MYJIbCUH?
MukposMybcrun PO3pavyHbIE JKUIKOCTH

MHUKpPO3MYJIBCHU UMEIOT TEMHO-CEPBIN LIBET

~

MuUKpO3MYJIBCUM HENPO3PAYHBIE KUJIKOCTH

<

MI/IKpOE)MyJ'IBCI/II/I SBJIAIOTCA XOPOIIWMMH ITPOBOJHUKAMM SJICKTPUUCCTBA

Bonpoc 16. Kakasi U3 HAaHOCTPYKTYP fABJIsIeTCS TEPMOAUHAMUYECKH He-
YCTOWYUBOM?

MuxkposmyJiibcus

Muriemisl

~
YriepoaHble HAHOTPYOKHU

- . .
HanocTtpykTypsl, popmupyromuecss HHTCHCUBHOM MIacTUYECKO Aedopma-

nuen
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Bonpoc 17. Uto o3nauaet ypaBHeHue I'uooca-Tomcona?

B3aumocBs3b moBepXHOCTH 00BEKTA U €r0 00beMa

-

Bzaumocss3b TCMIICPATYPHI INIABJICHUA KPUCTAIIINTA U BA3KOCTH

-

B3aumocBs3b u3MeHeHUs TCINIOCOACPKAHUA KPUCTAJIIMTA U €T0 COCTaBa
¥
Bzaumocss3b TCMIICPATYPHI INIABJICHUA KPUCTAJIJIINTA U KPUBU3HBI OT'PAHUYH-

Bafomeﬁ €T'0 ITOBCPXHOCTH

Bonpoc 18. B kakoM MHKPOCKOIIE HCIO0JIb3yeTCsl KAHTUJIeBep?
CxaHHMpYIOIIHUI CUIOBOM MUKPOCKOII
CKaHUpPYOMHMI TYHHEIbHBIM MUKPOCKOI
PacTpoBbIii MUKPOCKOTI

[IpocBeunBaromnii 3JIEKTPOHHBIA MUKPOCKOIT

Bonpoc 19. Pa6oTa ckaHUpYIO1Eero TYHeJIbHOT0 MHKPOCKONA OCHOBAHA HA!
- .
Jludpakuy peHTTeHOBCKUX JTydei

D@ deKT TyHHETUPOBAHUS STIEKTPOHOB Ye€pPE3 TOHKUN JUAIEKTPUUECKUI Mpo-
MEXYTOK MEXy IPOBOSIIEN MOBEPXHOCTHIO 00pa3iia U CBEPXOCTPOM UTIION

HpOCBeqHBaHHG 06pa3ua PCHTICHOBCKHMH JIY4aMHU

[TpocBeunBanue oOpasia MyIKoM JICKTPOHOB MPH YCKOPSIOMIEM HaIpsiKe-
auu 200-400 kB

Bonpoc 20. UTo He MOKeT SABJIATHCS CYyNPaMOJIeKYJISIPHBIM aHcaMOJ1eM?

Besukyna

Muriemna

~
Mukposmyibcus

o
IMPaBHUJIBHOI'O OTBCTA HCT

Bonpoc 21. O6pamarTcsi Jid B HYJIb BOJHOBbIE (DYHKIIMU HA IPaHMIle KBaH-
TOBOWM AMBI

~
Ja
~
Her
~
Bormpoc nocraBieH HEKOPPEKTHO
- o
OTBET 3aBUCUT OT IIMPHUHBI KBAHTOBOM SIMBI

Bomnpoc 22. Tlomemasi TOHKHUIA €10 MOJYNPOBOAHUKA € Y3KOH 3anpeléHHOI

30HOM MeK1Y ABYMSI CJIOSIMHM MaTepHuaJsa ¢ 0ojiee IMPOKOH 3anpeléHHON 30HOi,
MOJIY4YaKoT:

KBaHTOBYIO TOUKY
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KBanToByto simy
KBaHTOBBII Oapbep

KBaHTOBYIO Uity

Bonpoc 23. [ToueMy KBAHTOBbIE€ TOYKH HA3bIBAIOT HCKYCCTBEHHBIMH aTO-
MaMu?

KBaHnToBas TOYKa, KaK 1 aTOM, HMCCT AP0
KBanToBas Touka MOXET BCTYIIaTb B XUMHWYCCKHUC PCAKIINN HOI[O6HO aToMamM

r
KBaHTOBast Touka UMeeT Pa3MECpPLI aTOMa

(" o .
B kBaHTOBOI TOUKE ABUKCHUC OI'PaHUYCHO B TPCX HAIIPABJICHUAX U SHECPIC-

THYECKUU CIIEKTP MOJHOCTBIO JUCKPETHBIN, KaK B aTOME

Bonpoc 24. Uto Takoe Ppyiepen?
XKenesocoaepxaias HAHOCTPYKTYpa, UCMOJIb3yeMasi B MEAUIIMHE
VYrnepoanas HaHOTpyOKa

- . .
CemeiicTBO apo0Opa3HBIX MOJIBIX MOJIEKY 001ei Gpopmyiibl Cn

. o o
[Inockuit nuct rpa(bHTa MOHOMOJICKYJIIPHOHN TOJIIIHWHBI

Bomnpoc 25. Uto Takoe kaHTHJIEBEpP?
KoMnbroTepHslii 610K B CHIIOBOM MUKPOCKOIIE
KomnrerorepHas nporpamma 00pabOTKH JaHHBIX CKaHUPYIOUIETO MUKPOCKOMa
[Tonnosxka s 00pa3LoB B paCTPOBOM MUKPOCKOIIE

30HJ B CKAHUPYIOLIEM CHIIOBOM MUKPOCKOIIE

Bonpoc 26. Kak BeJJM4YHHA TYHHEJIBHOI0 TOKA NMPHU padoTe TYHHEJIbHOT0
MHKPOCKOIA 3aBUCUT OT PACCTOSIHUA MEKIY OCTPHEM MIJIbI M HCCAEAyeMBbIM 00-
pa3uom?

JInHENHO BO3PACTAET C YMEHBIIEHUEM PACCTOSHUS
JIMHEHO YMEHBIIAETCS C YMEHBIIEHUEM PACCTOSIHUSA

~
DKCIOHEHIINAIBHO BO3PACTAET C YMEHBIIECHUEM PACCTOSHUS

~
3KCHOHCHI_[I/IEU'II>HO YMCHBIIACTCA ¢ YMCHBIICHUCM PACCTOAHUA

Bonpoc 27. I1o nomenkaarype UIOITAK ¢ynsepen Cro 0603HauYaeTCsi cuM-
B0JIoM (C70-15n) UTo 03HauarT M PHI B KBAAPATHBIX CKOOKAX?

I'pynny cummerpun
JluteparypHble CChUIKA

Huametp QyJuiepeHa B HaHOMeTpax

-~ 3T D

Yuciio aTOMOB B KOJIBIAX
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Bonpoc 28. CoequHennsi py/uiepeHOB, B KOTOPBHIX NPUCOETNHEHHBIE ATOMBI,
HOHBI HJIH MOJIEKYJIbI HAXOASITCS CHAPYKM YIJIEPOIHOI 00010YKH, HA3BIBAKOTCS .

DK303/IpajbHbIE COCAMHEHUS
DHJI03/IpabHbIE COSTUHEHUS

~
CynpaapanbHble COeIMHEHUS

~
HapaﬂpaHLHLIC COCINMHCHU

Bonpoc 29. Kakue HAaHOCTPYKTYpPbI 00HAPY:KEHbI B IIYHTHTOBBIX MOPOAAX?
OnHocoiiHble HAHOTPYOKH
DyIepeHbl
JIunocomsl

MarauTHbIe KHUIKOCTHU

Bonpoc 30. B kakom rogy H. ®eiinMaH BbIIBHHY.I HA€I0 0 PAa3BUTHH HAHO-
TeXHOJIOTUM?

1653
1876
1959
* 1985

Bonpoc 31. Kak MensieTcs Bki1aa Mesk¢a3Hoii 00J1acTH B 001Me CBOMCTBA
00beKTa NPU YMeHbIIEHUH ero pasmMepa”?

[Ipu ymensbIieHHH pa3mMepa 00beKTa BKIIaJ Mex(pa3Hoi 001acTu B 0011IKe
CBOMCTBa 00bEKTa YMEHbILIAETCS

[Ipu ymensIieHn# pazmepa 00beKTa BKIa MexdasHoii 001actu B 001Ire
CBOMCTBa 00bEKTA YBEIIUUNBACTCS

[Ipu ymensbIieHHH pa3mMepa 00beKTa BKIIa] Mexda3Hoi 001acTu B 001I1e
CBOICTBa 00bEKTa MPOXOIUT uepe3 MmakcuMyMm mpu 100 am

[Ipu ymenblIeHnH pa3Mepa 00beKTa BKIaJ MexX(pa3HoH 00gacTu B o0Lue
CBOICTBa 00bEKTa MPOXoauT uepe3 MuHUMyM Tipu 100 HM

Bonpoc 32. Yem u3Becten J. [[pexciep?
OcHoBaTellb HAHOTEXHOJIOTHH

Hanucan uzBecTHyto KHUTY "MaminHbl co3ganus’”

e
SIBnsieTcs Mpe3nuICHTOM MEXIYHAPOIHOTO OOIIECTBa HAHOTEXHOJIOTUN

~
[lepBOOTKpHBIBaTEINb YTIEPOIHBIX HAHOTPYOOK
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Bonpoc 33. UTo 03Ha4aeT OTHOCSAIIUICA K CO3JaAHUI0 HAHOO0BEKTOB TEPMHUH
"Bottom up''?

Co3nanne HaHOCTPYKTYPUPOBAHHOTO CJIOSl HA TIOBEPXHOCTH 0OBEKTA
CtpykTypoobOpa3zoBaHue, CO3/JaHue HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI

~
JucneprupoBaHue, yMEHbIIICHUE pa3Mepa HAHOOOBEKTOB

~
COSI[aHI/Ie HAaHOCTPYKTYPHUPOBAHHOTO CJIOA MCTOJOM CY6JII/IM8,HI/II/I BCIICCTBA

Bonpoc 34. Uto Takoe KBaHTOBasi TOYKa?

KBanTtoBas Touka mpeacraBisieT co00i HaHOOOBEKT OJIHOTO MaTepuaia HaXxo-
JSAUIMICS HA MATPHILIE U3 IPYyroro Marepuaia

DneMeHTapHasi CTPYKTypa KBAaHTOBOT'O M3JTYUCHHUS
Hanopa3mepHblil pa3pbiB B 3JIEKTPOMATHUTHOM U31y4YECHUU

KBaHT, HaxoAsAIHIICS B JIEKTPOMATHUTHOM I0OJIE

Bonpoc 35. Uto Takoe HAHOTPYOKH?

HpOTH)KeHHBIe CTPYKTYPbI, COCTOAINC U3 CBépHYTBIX ICKCaroHaJbHBIX CCTOK
C aTOMaMHu yIjcpoJda B y3Jjax

ry o o o
CemeiicTBO MIapOOOPA3HBIX MOJIBIX MOJIEKY 0011ei popmynoi C,
[IpoTsikeHHbIE CTPYKTYPBI U3 YIJIEPOJHBIX NMEPEIUIETEHHBIX 1Iene

MCT&HJ’IOOpFaHI/I‘IGCKI/Ie BHTBIC ITOJIUMCPHBI

Bonpoc 36. KTo 3 u3BeCTHBIX HCCIeI0BaTe el He SIBJISIeTCH JIaypeaToM
HooeseBckoii npemun?

“ K.-M. Jlen
KN Andepon

- .
P. ®eituman

o
[IpaBuIbHOrO OTBETA HET

Bonpoc 37. Kakoe u3 BbIcKa3bIBAaHHH COOTBETCTBYET OMpeieJIeHUI0 HAHO-

TEXHOJIOTHH, JaHHOMY B HanMoHAJIbHOM HAHOTEXHOJIOTMYEeCKO HHUIIHATUBE
CIIA?

HanoTexHoa0rus - 3TO TEXHOJIOTHS CO3/1aHUsI HAHOMATEPHUaIOB
HaHoTexHO0THs - 3TO TEXHOJIOTHUS Oy aylIero

CymiHOCTh HAHOTEXHOJIOTUH B CTIOCOOHOCTH PabOTaTh HA MOJICKYJISIPHOM
YPOBHE, aTOM 332 aTOMOM CO3/1aBaTh OOJBIIHE CTPYKTYPHI C GyHIAMEHTAILHO HOBOM
MOJICKYJISIPHOW OpraHu3aluen

CYTB HAHOTCXHOJIOTHH B CO31aHNH HAHOMCXaHU3MOB

Bonpoc 38. YUro Takoe CVD?
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Hcnapenue u ocaxx/ieHue B UHEPTHOU cpefie

Hcnapenne u ocaxIeHUE B PEAKIIMOHHOM CPEJE € MOJYYEHHEM HOBBIX CO-
eIMHEeHUN

CamopacnpocTpaHsSIOIUKECS BBICOKOTEMITEPATYPHBII CHHTE3

9JI€KTpOHHBII71 YHII HA OCHOBE KBAHTOBOM TOYKH

Bonpoc 39. Kak HazpiBasiiach peub P. deiinMaHa 0 pa3BUTHMH HAHOTEXHOJIO-
rum?

Marmmnsb! co3nanus - "The enging of creation”
Ha nue muoro mecra - "There is Plenty of Room at the Bottom"
Hanoctpykrypsl - "Nanostructures”

o Jiie B TS

Hanoycrpotictsa - "Nanodevices"

Bonpoc 40. B kakux ycTpoiicTBaX NpUMEHSITCS MATHUTHAS KUIKOCTD?
Kuneckonsl
Tpan3ucTopsl

. o
YCTpOI/ICTBa CMa3KHU MaroHuTHBIX JICHT

~
JlnHaMuKu

BOI[pOC 41. Yt1o o3HAUAET OTHOCSII[[PIﬁCﬂ K CO3JaHHUIO HAHOOObLEKTOB TEPMUH
"Top down"'?

~
JucneprupoBaHue, yMEHbILIEHHE pa3Mepa 00beKTa
CtpykTypooOpa3zoBaHue, CO3JaHHE€ HAHOCTPYKTYpP U3 aTOMOB M MOJIEKYJI

- .
Cozanue HaHOCTPYKTYPUPOBAHHOTO CJIOS1 HA HUYKHEHM MOBEPXHOCTH 00OBEKTA

r
COSI[aHI/Ie HaHOCTPYKTYPHUPOBAHHOI'O CJIOA OCAAUTCIbHBIMHA MCTOJaMHU

Bonpoc 42. Kakoii n3 Poccuiicknx By30B BiepBble NPOU3BET HAOOP CTY/I€H-
TOB HA CNIENHUAJIBHOCTH ''HAHOMATEPHUAJIBI'' J1J151 HH:KEHEPOB?

“ PXTY um. .. Menseneesa

MockOBCKasi TOCyJJapCTBEHHAS aKaJIeMUsI TOHKOW XUMHAYECKOW TEXHOJIOTUU
uMm. M.B. JlomoHOCOBa

Cankr-IleTrepOyprckuit rocy1apcTBEHHbIN TEXHOIOTHYECKUI HHCTUTYT

YpasbCKkuil TOCYy1apCTBEHHBIN YHUBEPCUTET

Bonpoc 43. Uro Takoe pa3mepHbIii 3P(PeKT B TEXHOJIOTHH HAHOMATEPHUAJIOB?

N3menenne cBONCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa AJIEMEHTOB UX
CTPYKTYPbI
N3meHeHune pazMepa HAHOOOBEKTOB B 3aBUCHMOCTU OT BHEIIIHUX YCIOBUM
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HN3MmeHenne CBOMCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEIITHUX YCJIOBI/Iﬁ

HN3meHeHue pasmMepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

Bonpoc 44. Uto Takoe JUNOCOMBI?
CyOKJIeTOUHBIC YaCTHUIIbI

benkoBbie MOJIEKYJIbI, coAepKalire epMEHTHI

o
Hanopa3smepHsie BUpychl

r .
3aMKHYTbIe OUCIIOMHBIE MEMOpaHHbIE 000TOUKHU

Bonpoc 45. Uto Takoe MarHuTHast sKMJAKOCTh?
PacruraBineHHBIN MAarHuT

B3Bech (peppOMarHUTHBIX YACTHUIL B KUIKOCTH

. .
KunkocTs, mogBEeprayTas MarHuTHOM 00paboTKe

(v o
>KI/II[KOCTI/I, N3MCHAIOMINC YACIbHBIN, 00BeEM IIp1 HaMarHn4nBaHU

Bonpoc 46. Kakoe Ha3BaHue /1J151 HAHOMOPOIIKOB M HAHOMATEPHAJIOB HC-
noJib3oBajsioc B CCCP nauunas ¢ 50-x rogos?

yHpraI[I/ICHepCHBIC

BricokomucnpecHsie

~
Hanonucnepcueie

~
CBepxaucnepcHsie

Bonpoc 47. Uto o3Hayaet TepMuUH ''HaHO"'?
Hano (mo-rpeuecku Nanos) o3HavyaeT Kapimk

Hano (mo-apeBHerepMaHCcKH NANOr) 03Ha4aeT THOM

- .
Hano (mo-utanbstHCKH NAN0) 03HaYaeT MaJICHbKHIA YCIIOBEK

-~
Hawno (mo-ucnaHCcKu Nanes) 03HayaeT MEJIKOE )KUBOTHOE

Bonpoc 48. [louemy KBaHTOBbIE TOUKH HA3bIBAIOT HCKYCCTBEHHBIMHU aTO-
MaMu?

KBanToBas TOYKa, KaK 1 aTOM, UMCCT AP0

KBanToBas Touka MOXKET BCTYIIAaTb B XUMHWYCCKHC PCAKIINN HO,Z[O6HO aToMamMm

f'“
KBanToBas Touka umeer pasMCpPEI aTOMa

{ o .
B xBaHTOBOI TOUKE ABMIKCHHUEC OIrPaHUYCHO B TPEX HAIIPABJICHUAX U DHEPIC-

TUYECKUM CIIEKTP MOJTHOCTBIO JUCKPETHBIN, KaK B aTOME
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Bonpoc 49. YkakuTe NpaBHJIbHYI0 NOCJI€I0BATEILHOCTH BHIOB JIUTOrPa-
(¢uM B 3aBHCUMOCTH OT YMEHbIIEHHsI pa3Mepa MoJiy4aeMbIX 3JIeMEHTOB HHTe-
rpaabHbIX cxem (MMC)

OnTuueckas > Y @-nurorpadus > PeHTreHoBCKast > DIEKTPOHHO-TTy4eBast

OnekTpoHHO-TyueBas > PentrenoBckas > Y ®-nurorpadus > Onruueckas

5

Pentrenosckas > Y ®-nutorpadus > Ontuueckas > INeKTPOHHO-TydeBast

~

Y®-nurorpadus > Onruueckas > INEKTPOHHO-IIy4YeBas > PEeHTreHoBCcKas

Bonpoc 50. Uto Takoe npexkypcop?
Ammmapat a1 oTy4eHus HAHOYACTHIT
JIro60€ UCXOAHOE BEIIECTBO B XUMUYECKON PEAKITUY TOTyICHHS] HAHOYACTHIT

HcxoaHoe BenecTBo, KOTOPOE CTAHOBUTCS HEOOXOAMMOM, CYIIeCTBEHHON
4acThIO MPOJIYKTA

BemecTBo-karann3aTop Mpy MoJIy4eHUH HAaHOYACTHLL.

Bonpocsl k 3a4eTy

1) O6mue cBeneHHWss O HAHOTEXHOJOTHAX: UTO MOHMMAETCS TOJ TEPMUHAMU
"Hanomarepuansi”, "Hanorexunonoruu', "Hanocucremnas texuuka'. IlpuBectu mpu-
MEPBHI.

2) CKaHUPYIOILIUI TYHHEIBHBIH MUKPOCKOII: YCTPOMCTBO, IPUHIIUI ICHCTBHS, pe-
AKUMBI paOOTBHI.

3) CkaHUPYIOLINI aTOMHO-CHIIOBOH MUKPOCKOII: yCTPOHUCTBO, IPHHIIUTI JICHCTBHS,
CHOCOOBI MPOBEJCHHSI aTOMHO-CUIIOBON MUKPOCKOITUH.

4) 3oua0Bas uTorpadus.

5) C ueM cBsi3aHa TMOBBIIICHHAS TPOYHOCTh HAHOKPUCTAIUTMIECKMX MaTEPHAJIOB.

6) KakoBa 0COOCHHOCTh CTPYKTYPBI MEXK3EPHBIX I'PAHUI] HAHOKPUCTAJUIMIECKOTO
MaTepuana.

7) KakoBa /10511 HAHOKPUCTAIZTMYECKOTO BEIIECTBA, MPUXOJISAIICTOCS HA MEXK3e-
pEHHBIC TPAHUIIBI.

8) IlpuBeaute GopMyJbl, OMMCHIBAIOIINE 3aBUCUMOCTH OOIIEH JOJIM MTOBEPXHO-
CTEeW paszena, 10JIEH MEX3EPEHHBIX IPAHULL, a4 TAKKE TPOMHBIX CTBIKOB OT Pa3MEPOB KpH-
CTaJIJIOB.

9) KakoBbI TepMOJMHAMHYECKHE 0COOCHHOCTH HAHOCTPYKTYD.

10) Kak MOHO paccuuTaTh 3JIEKTPOCOPOTHBIICHUE HAHOMATEPHUATIOB.
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11) Onpeenute 0cCOOCHHOCTH HAHO(PEPPOMATHETHKOB.

12) Yem 3ameHsieTcs peppoMarHeTH3M PH Mepexo/ie K HAHOMETPOBBIM pa3MepaM.
13) OnpeaenuTe MOHATHE CyleprIapaMarHeTH3M.

14) IlepeurcnuTe TUIHI HAHOTIOPUCTBIX MaTEPHAJIOB.

15) Yem xapakTepu3yeTcs IOPUCTOCTh.

16) Yto Takoe 1EOTUTHI U TI¢ OHU MPUMCHSIOTCS.

17) Jlaiite ompezenieHue aMOP(GHOTO COCTOSIHUS TBEPIOTO Tea.

18) Uro Takoe OJIM3KUI M JaIbHUI MTOPSIOK B TBEPIOM TeEJIE.

19) HazoBuTe OCHOBHOE OTIMYME MOHATHIA «aMOP(HOE COCTOSIHHE» U «CTEKJIO-

00pa3HOE COCTOSTHUE.

20) Ha3zoBuTe OCHOBHBIE CITIOCOOBI MOTYYCHUST aMOP(HBIX CIUIABOB.

21) B d4ewm 3akirodaeTcss OCHOBHOE OTJIMYUE 30HHOM CTPYKTYphl aMOp(HOTO ITo-

JYHIPOBOAHHUKA OT €I'0 KPUCTAINIMICCKOI'O aHajiora.

22) Yro Takoe ¢yIiepeH.
23) Yto Takoe (hyJIepUTHI.
24) Yto Takoe HaHOKOMITa3UITMOHHBII HAHOMATEPUaIL.

25) B yem 3akiovaeTcst OTIUYHAE METALUTHIYECKOTO HAHOKOMIIO3HUTA OT TOJIUMEp-

HOTO.

26) Kakue cyIecTByIOT THITBI HAHOKOMITO3UTOB.

27) Kak M3MEHSFOTCSI MAarHUTHBIE CBOHCTBA MOJMMEPHBIX KOMITO3UTOB.

28) [IpuBenute mpuMepbl (HOPMUPOBAHUS METAIONOIMMEPHBIX HAHOKOMITO3H-
TOB.

29) B kakux ycinoBusx GOpMHPYIOTCS HAHOKPHCTALTUNYCCKUE TUICHKH.

30) Onpenenute posib SHEPTHU OCAKIAAEMBIX HOHOB B HOHHO-TIJIA3MEHHBIX METO-
aax.

31) HazoBuTe MexaHU3MbI yIpaBicHUs (HOPMHUPOBAHUEM HAHOKPHCTATUTUICCKUX
ITOKPBITUH.

32) Uto Takoe HAHOKOMITO3UTHBIC TIOKPBITHSI.

33) Kakue cymiecTByIOT rpyIIiibl HAHOKOMITO3UTHBIX MIOKPBITHI U KaK OHH KJIacCH-
bunupyroTcs.

34) C yeM cBsI3aHO TMOBBIIICHHE TBEPIOCTH B HAHOKOMITO3UTHBIX TTOKPBITHSX.
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35) Kak BimsieT cTpyKTypa MOKPBITHI Ha TEPMUYECKHE CBOHCTBA.

36) Uto coboli mpeaCcTaBIsieT aHTUKOPPO3HOHHBIN MPUTIOBEPXHOCTHBIA HAHOCION
KOHCTPYKLIMOHHOTO MaTepuania.

37)Uro coloii mpencTaBiseT TEPMOOAPHEPHBIN MPHUITOBEPXHOCTHBIN HAHOCIIOM
KOHCTPYKLIMOHHOTO MaTepuaia.

38) B ueM COCTOHMT TEXHOJOTHsI M3TOTOBJICHUS HAHOQIIIOWIHOTO YUIA W T/Ie OH
MPUMEHSIETCS.

39) Uto Takoe OMOYHIT U TS OH IPUMEHSIETCS.

40) Kax moiry4aroT CBepXTOHKHE METALTUIECKUE U YTIIEPOIHbIC (POJBIU U ¢ OHU
MPUMEHSIOTCS.

41) HazoBHuTE OCHOBHBIC HAIIPABIICHHS IIPUMECHEHHSI HAHOKPUCTAJUIMIECKUX MaTe-
pPHAJIOB B IPOMBIIIJICHHOCTH.

42) [lpuBeauTe MpruMepbl MPUMEHEHUSI HAHOCTPYKTYP B IPUOOPOCTPOCHUH.

43) HazoBuTe 0COOCHHOCTH MPUMEHEHHS HAHOPAa3MEPHBIX CTPYKTYpP, CO3AaHHBIX
C TIOMOIIBIO IMTYYKOB 3aPSKEHHBIX YaCTHII.

44) Ha3oBuTe BO3MOXXHOCTH TMPUMEHEHHS YTIEPOIHBIX HAaHOTPYOOk. I[Ipuse-

JIUTE NPUMEPbI NPUMEHEHUSI HAHOCTPYKTYP B OMOTEXHOJIOTUH.

7.4. MeToauKa olleHUBAHUSA 3HAHUI, YMEHM i, HABBIKOB

O1rleHKa 3HaHUH, YMEHHI U HABBIKOB U (MJIH) OTBITA JEATCILHOCTH, XapaKTePHU3y-
IOIIMX ATarbl GOPMUPOBAHUS KOMIIETCHIIMH MO JUCHUILUIMHE MPOBOJATCS B OpPME TEKY-
LIEr0 KOHTPOJISA U MPOMEKYTOUHON aTTeCTAlMU. TeKyIni KOHTPOIb IPOBOJUTCS B TE-
YEHHE CEMECTpa C IEJIbI0 OMPEICIICHUS] YPOBHSI YCBOCHHS 00yJarouMHUCs 3HaHu, pop-
MHUPOBAHHSI YMEHUW U HABBIKOB, CBOEBPEMEHHOT'O BBISIBICHUS IPENOIABATEIIEM HEHO-
CTaTKOB B TOJIFOTOBKE OOYYArOUIMXCSI M MPUHATUS HEOOXOAUMBIX €p 10 €€ KOPPEKTH-
POBKE, a TaKXKe JIJII COBEPIICHCTBOBAHUSI METOJAUKHA OOyUEeHUS, OpraHU3alUul Yu4eOHO!
paboThI ¥ OKa3aHUS WHIWBHUIYATHHONU MTOMOIIHA 00YYaIOIIMHUCH.

Kpurtepuu oueHK# 3HaHU# CTYIEHTOB IPHU NPOBEACHUN TECTUPOBAHUS

OuneHka «OTJMYHO» BBICTABIISICTCS MPU YCIOBUM MPABUIIBHOTO OTBETA CTYAEHTA

He MeHee yeM 85% TecTOBBIX 3a1aHUIA.
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OuneHka «XOpouI0» BBICTABISETCS MPU yCIOBUU MPABUIBLHOTO OTBETAa CTYACHTA
He MeHee yeM /0% TecTOBbIX 3aaHuil.

OueHka «yq0BJeTBOPUTEIbHO» BBICTABISETCS MPU YCIOBUU MPABUIBLHOTO OT-
BeTa CcTyAeHTa He MeHee yeM 50% TeCcTOBBIX 3aJaHMi.

OneHka «Hey/I0BJIEeTBOPUTEIbHO» BBICTABIISIETCS [IPU YCIOBUH TPABUILHOTO OT-
BeTa cryJieHTa MeHee 4yeM 50% TecTOBBIX 3alaHUi.

Kputepun oleHKH 0TBETOB Ha 3a4eTe

«3a4TeHo0» - COOTBETCTBYET OTBETY CTYJIEHTA HA OLIEHKU OTJIMYHO, XOPOIIIO U Y]I0-
BJIETBOPUTEIIBHO.

«He 3a4TeH0» — COOTBETCTBYET OTBETY CTYJIEHTAa HAa HEYJIOBJIETBOPUTEIBHYIO
OLICHKY.

8. IlepeyeHb OCHOBHOI M JONMOJHUTEILHON YUeOHOI JTUTEPATYPHI,
He00X0AUMOIi IJIs1 0CBOCHUSI 1M CHMIIIMHbI

a) Ocnoenas rumepamypa.

1. HoBukoB M. A. «CenbCKOX039MCTBEHHBIE MAILIMHBI: TEXHOJIOTUYECKUE PACUETHI
B IIpUMeEpax M 3aaadax»: yueonoe mocoowue / CI10.: ITpocnekt Haykwu, 2011 .

2. Tpydusak E.B. «CoBpemenHnble 3epHOyOOpouHbIe KoMOaitHb. / E.B. Tpydmsk,
E.N. Tpy6ounun. CII6.: Jlans, 2017 r. http://e.lanbook.com/book/91281.

3. Xananckuit B. M. «Cenbckoxo3siicTBeHHbIe MauHb. - Mocksa: "KomocC",
2004 r. (YueOuukH 1 y4ueO. mocoOust sl CTYI. BBICIIL y4eO. 3aBeICHUN. ).

4. uxcannoB b. N. «Cenbckoxo3sHiCTBEHHBIC MAIIMHBL. Teopus U pacyeT pado-
YUX OPraHOB CEJIbCKOXO3AMCTBEHHBIX MAIIMH». yuyeOHOe MocoOue AJid CTY. BBICIIMX
y4eOHBIX 3aBEICHUI MO arpOMHKEHEPHBIM chell., aonynl. Muncenbxo3 PD. - Maxau-
kana. [larlAY, 2015 .

0) /lononnumensnas tumepamypa.

1. MakcumoB U.U. «lIpakTukym 1o cenbckoxo3siicTBeHHbIM MamuHam». CII6.:

Jlanp, 2015 r. http://e.lanbook.com/book/60045.

2. Xamunos M. b., Kamuinos P. K., Illuxcaunos b. . u ap. «TexHuka u T€XHOJIO-
T'MH B CEJIbCKOM XO3SUCTBE». yueOHoe mocooue it By30B. U.3. TexHuKa U TEXHOJIOTUU

BHeceHus yao0penwuii / - Maxaukana: Uzn-so JJar['AY, 2013 r.
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http://e.lanbook.com/book/91281
http://e.lanbook.com/book/60045

9. IlepeueHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH

«HTepHeT», He0OXOAMMBIX JIJISI OCBOEHHS TUCIUILINHbI

1. MUHHCTEPCTBO CeILCKOro Xo3siicTra PD.- mex.ru

2. Elibrary. ru (PMHL)- nay4Has s5ekTpoHHas onoyimoTeka. — Mockga, 2000.

http://elibrary.ru

3. Muposas mudposas 6udanoreka - https://www.wdl.org/ru/country/RU

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

5. Poccuiickas rocygapcTBeHHas Ouoanoreka - Isl.ru

6. becrinaTtHas snexTpoHHas 6ubnuoreka - EquHoe okHO mocTyna kK 06pa3oBa-

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

7. Pecypc MCX P® - Cucrema qucTaHIIMOHHOTO MOHUTOPHUHTA 3€MEJb CEIlb-

xo3HazHaueHus AIIK (CAM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®denepanbvhas ['eonnpopmaiinonnas cucreMa «ATtiac 3e-

Menb cenbxo3nasHaueHus» (PI'MC A3CH)- http://atlas.msx.ru.

HanmeHoBaHue anek-

HaumeHoBaHue opraHusauuun-ena-

. MpuHap- .
TPOHHO-OMONMOTEYHO Agnpec caita Aenbla, PeKBM3UTbI AOrOBOpa Ha 1C-
NEeXHOCTb
cucrembl (A6C) nonb30BaHue
S;;'ggg?;;g:gg;:gf::aﬂ 000 «W3natenscTBo MaHb» CaHkT-Me-
laHb» (<VIHKEHEPHbIE CTOpPOHHASA | http://e.lanbook.com | TepBypr dorosop Ne 115 ot 17.03.2020
r. ¢ 15.04.2020 r. no 14.04.2021 r.
Hayku» 1 «/HopmaTika»)
[octyn Kk konnekunn «Egm-
Hast MIPO(ECCHOHANEHAS 000 «WM3natenbctBo JlaHb» CaHkT-[le-
6;33 ANA arpapHbIX Bysog —— X Tepbypr Jdorosop Ne 80/22 ot
e ﬂ:ﬁmﬂ:::: O5C | croporan | MRHIEL2ID00KCON | 95 032022 1. ¢ 16.04.2022 . A0
' 15.04.2023 .
XEHEPHO-TEXHNYECKNe
HayKm
ONeKTPOHHO-6MbnmoTeyHas
cuctema «M3naTenbeTeo 000 «WM3natenbctso JlaHb» CaHkT-[le-
NaHb». «OKOHOMMKA 1 Me- | CTOpOHHAS | http://e.lanbook.com | TepBypr dorosop Ne 47 ot 20.01.2020
HeMKMeHT- M3aaTenscTBo ¢ 01.02.2020 1. go 01.02.2021 r.
[atukoB 1 K»
000 «[lMonnpep cnpaBoyHuku» Corna-
Polpred.com CTOPOHHSAA http://polpred.com | weHue ot 05.12.2017r. bes orpaHuye-
HWS! BPEMEHM.
OnNeKTPOHHO-6MbnmoTeyHas 000 «W3patenbctso JlaHb» CaHkT-[Me-
cuctema «M3gatenscTeo cTopoHHss | http:/e.lanbook.com | TepGypr Lorosop ot 09.07.2013 .
NaHb» (KypHanbl) Bes orpaHuyeHns BpemeHu
, o 00O «HOpait» [orosop Ne 35 ot
OBC «HOpant» CTOPOHHSAS htp:/fwwibiblio- 12.12.2017 r. k pasgeny «flereHgapHble

online.ru

KHUrM» 6e3 OrpaHn4eHna BpeEMEHN
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http://www.mcx.ru/
http://elibrary.ru/
https://www.wdl.org/ru/country/RU
http://nbmgu.ru/
http://rsl.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://sdmz.gvc.ru/
http://atlas.msx.ru/
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/

00O «3nekTpoHHOE 13aaTenbCTBO
tOpanT» [dorosop Ne 195 ot 16.12.2021 r
C 18.02.2022 no 17.02.2023 r.

http://www.biblio-
online.ru/

7. | 3bC «Opaiit» CIMO CTOPOHHSAS

10. MeToanyeckue yKkazaHus AJisl 00y4ar0IMXCSl 110 OCBOEHHIO M CHHUILIHHBI

N3yuenne nucuurumabel «Hanorexnomornu B AIIK» ocyiecTBisieTcst ¢ UCIONb-
30BaHUEM KJIACCUUECKUX (POPM YyUEOHBIX 3aHATHM: JIEKLIMH, IPAKTUYECKUX 3aHIATHUH, ca-
MOCTOSITEILHON pabOThl BO BHEAYAUTOPHON 0OCTaHOBKE.

PexoMeHAanMNM MO0 MOATOTOBKE K JIEKIMOHHBIM 3aHATHSIM (TeopeTHYecKui
Kypc). Jlekuus siBisieTcs Beaymiei GopMoii yueOHbIX 3aHsATHiA. JIeKIns npeHa3HauYeHa
JUISL U3JIOKEHHU IPENOoJaBaTeIeM CUCTEMATU3NPOBAHHBIX OCHOB HAyYHBIX 3HAHUM IO
JUCLMIUIMHE, aHATUTHYECKON MH(OpMAaIK O TUCKYCCHOHHBIX IIPOo0JieMax, COCTOSHUU
Y NIEPCIIEKTUBAX MOBBIIEHUS KA4eCTBA MUIIEBBIX NPOAYKTOB. Ha nexnnu, Kak mpaBuiIo,
MOJIHUMAIOTCS HauboJiee CI0KHBIE, Y3JI0BbIE BOIIPOCH! YUEOHOH TUCIUIUIMHBI.

MaxkcumanbHbli 3G (EKT JeKLIus JaeT TOT1a, Korja CTYASHT 3apaHee TOTOBUTCS K
JEKIIMOHHOMY 3aHSTHIO: 3HAKOMUTCS C MPOoOJIeMaMu JIEKLIUHU 110 Y4eOHUKY WIIH 11O MPo-
rpaMMe JUCHUILIMHBL. PekoMeHayeTcsl mpocMaTpuBaTh 3alIMCH MPEABIAYIIEr0 Y4eOHOTO
3aHATHS, UICXOAS U3 JOTUYECKOTO €AMHCTBA TEM YUEOHOM TUCUIHUIIIIUHBIL.

B xoje nekiuu cTyieHTy 1enecoo0pa3Ho:

CTtpeMHTbCs HE K IOCIIOBHOM 3allMCH U3J1araeMoro IpernoaaBareiaeM yueoGHoro ma-
TepHuaa, a K OCMBICICHUIO YCIBIIIAHHOTO U 3aIITUCU CBOMMHU CJIOBaMU OCHOBHBIX (DAKTOB,
MBICJIEH JIEKTOPA; BbIpadaThIBaTh HABBIKM T€3UCHOTO U3JI0KEHUS U HAIlMCAHUsl y4eOHOTO
MaTepualia, BECTHU 3aIIUCH «CBOMMHM CIIOBAMH», BMECTE C TEM, HE JOMYCKasl NCKAKECHUS
WJIM TTOIMEHBI CMBICIIA HAYYHBIX BbIpakeHUil. Onpeesienns, Ha KOTOpble 00palaeT BHU-
MaHue MpernoaaBaresb Ju0o ciaoBaMHu, MO0 UHTOHAIMEH, ClIelyeT 3aluChiBaTh YETKO,
nocioBHO. Kak rpaBuiio, Takue onpeneseHus penoiaBarelb OBTOPSET HECKOIIBKO pa3
WJIM JAeT IO/, 3aIUCh.

1. OcTaBiATh B TETpai sl KOHCIEKTa JIGKIMHM HIMPOKHUE TOJsl, JUOO0 BECTU
3aMKucH Ha OJHOM CTpaHMIlEe. ITO HY>KHO JJIsl TOTO, YTOOBI B JaJIbHEHIIIEM MOXKHO ObLIO
Obl BHOCUTH HEOOXOJIMMBIC JOMOJHEHUS B COJCp)KAHUE JEKIUU U3 Pa3InYHBIX
HMCTOYHHUKOB. MOHOTpaduii, yueOHbIX TOCOOUH, IEPUOIUKH U .

2. Ilucatp Ha3BaHuEe TeMbl, yuyeOHbIE BOIPOCHI JICKIIMM HAa HOBOW CTpaHMIIE
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TETpPaJix, 4YTOOBI JIETKO MOKHO OBLIO HATH HEOOXO0IMMBbIE YUeOHBIH MaTEpHal.

3. HaumHath KaXXIyl0 HOBYIO MBICIb, HOBBIA ()parMeHT JEKIMHU C KPACHOMH
CTPOKH; 3aroJIOBKHM M TOJ3ar0J0BKH, BaXKHEHIIIME IMOJO0KEHHS, Ha KOTOphIe oOpalaer
BHUMaHUE TIpernojaBareiib, a TaKXKe OINPEJCICHUS BbIICIATh: OyKBaMu OOJBIIETO
pa3mepa, YepHHUIIaMH JIPyTOro IBeTa, JU00 MOT4EePKUBATh.

4. HywmepoBaTs Berpeuaromuecs B JeKuu nepeurcienus mudpamu: 1, 2, 3. . .,
i OykBaMmu. a, 0, B. . . . [lepeuncnenus mydine 3anuchiBaTh CTOIOIOM. Takas 3anmuch
IpUAAET KOHCIEKTY OOJBIIYI0 HATJISIHOCTh M CIIOCOOCTBYET Jy4IlIeMY 3allOMUHAHUIO
y4eOHOIro MaTepuania.

5. BeipaboTath ymoOHYI0O M TOHATHYIO Il ceOSl CHCTEMY COKpalleHHA |
YCIOBHBIX 0003HAUCHHMI. DTO 3KOHOMHUT BpeMs, MO3BOJISET 3alMCHIBATH MaTepHas
Ka)K/10M JICKIIUM TIOYTH JIOCJIOBHO, TA€T BO3MOXKHOCTh CKOHILIEHTPUPOBATh BHUMAaHUE HA
COAEpKaHUM M3JlaraéMoro Marepuana, a He Ha MEXaHM4YeCKOM MpoIlecce
KOHCIICKTUPOBAHHS.

[To okOHYaHHUIO JIEKIIUH 1I€IeCO00pa3HO 10padaThIBaTh €€ KOHCIEKT BO BpeMs ca-
MOCTOSITeJIbHON pabOThI B TOT )K€ JICHB, B KpalfHEM cJIydae, He Mo3Hee, YeM CITyCTs 2-3
JTHS TIOCJI€ €€ MPOCTYIIMBaHUSI. DTO BaXXHO MOTOMY, YTO €Ie HE 3a0bIT yueOHbIN MaTe-
puaj JeKIUuH, CTYACHT HaXOMAUTCS IOJI €€ BIIeYaTJIeHHUEM, KaK MPaBUIIO, SCHO MOMHUT
yKazaHusl MPEero1aBaTesisi, XOpoIllo OCO3HAET, YTO €My HEMOHSATHO U3 MaTepuasa JCKIIUH.

PexomeHnganum no noAroToBKe K NpPakTU4ecKuM 3aHATHSAM. CTyAeHTaM clie-
JyeT MPUHOCHUTH ¢ COOOM PEKOMEHOBAHHYIO IPEIoaBaTelIeM JUTEepaTypy K KOHKpET-
HOMY 3aHsTHIO. HaumbOosee menecooOpaszHasi cTpaTerusi CaMOCTOSITEIbHOM MOJATOTOBKHU
ctynenra k 113 3akirouaercss B TOM, 4TOOBI Ha TIEPBOM dTall€ YCBOUTH COJIEPKAHUE BCEX
BorpocoB I13, oOparas BHUMaHUS Ha y3JI0BbIE TPOOJIEMBI, BBIICIICHHBIC ITPEIogaBaTeIeM
B XOJI€ JIEKITUU MO0 KoHCybTauu k [13. J{7ist aToro Heo6xoanumo, Kak MUHUMYM, TTPOYH-
TaTh KOHCTIEKT JISKIIMH M YUeOHHUK, TH00 yueOHoe mocooue. CeayroIpii 3Tar oAIr0TOBKU
3aKJIF0YAETCsl B BEIOOpE BoIpoca ist 0ojiee ITy0OKOTO U3yUeHHUs C UCTIOIh30BAaHUEM J10-
MTOJTHUTEJIbHOM JIuTepaTypbl. [10o 3TOMY BONPOCY CTYJIEHT CTAHET TJIABHBIM CIICIIUAJIICTOM
Ha [13. [lennocts BeicTyTUIeHUs cTyIeHTa Ha [13 Bo3pacrert, ecim B Xo/1e pabOThI HaJI JTH-

TepaTypor OH COMOCTAaBUT Pa3HbIE TOUKU 3PEHUS HA Ty UM UHYIO TPOOJIeMy.
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[Tocne nzyuenus u 00001IeHN HHPOPMAITUH, KOTOPYIO COJIEPKAT HICTOUHUKU U JTU-
TepaTypa, COCTaBJISETCS Pa3BEPHYThIM MM KPATKUM IUIaH BBICTYIIEHUSI. OKOHYATEIbHBINI
BapHaHT IMJIaHA BBICTYIUJICHUS B UJ€aJie JKelnaTeabHO UMETh HEe TOJIbKO Ha Oymare, HO U B
roJIOBe, U3j1aras Ha 3aHSTHH MOATOTOBIEHHBINA BOIIPOC B CBOOOAHOM opMe, HAN3YCTh, YTO
MIOMOXET Jy4YlIeMy 3aKpeIUICHHIO Y4eOHOTO MaTepuaa, CTAaHET XOPOUIeH TPEHUPOBKON
YBEPEHHOCTH B CBOUX cuiax. [Ipu HeoOXoIuMocTH He BO3OpaHIETCs «IOATIISIABIBATE» B
IUTaH Ha JINCTKE OyMaru, 4ToObl He OIIMOUTHCA B IM(pax, TOUHEE MepeaaTh CoAepKaHue
IIUTAT, HE 3a0bITh KAKOW-TO BaYKHBIN CIO’KET TEMbI BBICTYTUICHHUS.

B xone pabotsl Ha [13 oT cTyaeHTa TpeOyeTcs MOCTOSIHHBIN CaMOKOHTPOJT.

Crymas perIuKy B X0/1€ IMCKYCCHH, BAXKHO HAyYUThCS yBaXkaTh MHEHUE coOece/I-
HUKA, HE IepeOuBaTh €ro, JaBasi BO3MOYKHOCTh MOJHOCTHIO BBICKA3aTh CBOIO TOUKY 3PEHUS.

CtyneHTaM, MPOMYCTUBIIMM 3aHITUs (HE3aBUCUMO OT TPUYHH), HE HMCIOIINE
MUCBMEHHOTO PELIECHUs 3a7a4 WK He MOATOTOBUBILIHUECS K JaHHOMY MPAKTUYECKOMY 3a-
HSTHUIO, PEKOMEHIyeTCs HE TI03KE. YeM B 2-HeJIeJIbHBINA CPOK SIBUTHCS Ha KOHCYJIBTAIHIO
K TMPEMO0IaBaTeNI0 U OTYUTATHCS M0 TeMe, u3ydaBinuiics Ha 3aHaTud. CTyAeHThI, HE OT-
YUTABILKECSA 110 KaXKIOW HE MPOpabOTaHHOW UMU HA 3aHATHUSX TEME K Hadally 3a4ETHON
CECCHH, YIyCKalOT BO3MOKHOCTh TMOJIYYUTh MOJIOKEHHBIE 0aslibl 32 paboTy B COOTBET-
CTBYIOILIEM CEMECTpE.

Jloknaa — 310 MyOInYHOe COOOIIEHUE, TPECTABIISAIONIEe COOON pa3BepHYyTOE U3-
JIO’KEHHE Ha OMpeiesieHHY 0 TeMy. OH OTJIMYaeTCsl OT BBICTYIJIEHUH OOJIBIITMM 00bEMOM
BpeMeHu — 20-25 MuHyT (BBICTYIUICHHS, KaK MpaBuiio, orpanndensl 10-12 MuHyTamu).
Jlokma TakKe MOCBSIIEH 0oJiee ITUPOKOMY KPYTY BOIIPOCOB, Y€M BBHICTYTIIICHHE.

Tunmunast ommOKa TOKIaTIMKOB B TOM, YTO OHU M3JIaraloT Cojep KaHue mpoodiaem
JOKJIa/1a SI3bIKOM KHUTHY U 5Ky PHAJIOB, KOTOPBINA TPYTHO BOCIIPUHUMAETCS Ha CIIyX. Y CTHas
¥ IMCBbMEHHAs peub CTPOSTCS Mmo-pazHomy. Hanbornee yioOHast st CIIyXOBOTO BOCIIPHS-
TUs (paza COACPKUT 5-9 CMBICIIOBBIX €IUHUII, MPOU3HOCUMBIX Ha OJTHOM B3/10X€. ITO CO-
OTBETCTBYET 00BEMY OIIEpaTUBHON MAMATH YelloBeKa. B mepBbie 5 cekyH 1 1oKIaaa ciIoBa,
MIPOU3HECCHHBIE CTYJICHTOM, yACPKUBAIOTCS B MaMATH €T0 ay IMTOpHHY Kak 3By4anue. Lle-
JIeCO00pa3HO MOITOMY 3a 5 CeKyHJ C(hOpMUPOBAThH 3aBEpIICHHYIO dpa3y. ITo obecreyn-

BAET €€ OCMBICIICHUE CITYIIATENSIMU JI0 MOCTYIJICHUS] HOBOTO 00beMa MH(pOpMaLIHH.
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Jpyrast THnu4HAas OMMOKa TOKIATYMKOB COCTOUT B TOM, YTO UM HE YJIA€TCS BBIIEP-
’KaTh BpeMs, OTBEJICHHOE Ha MoKIal. UToOb! n30exKaTh ATON OMMOKH, HEOOXOIUMO, HaKa-
HYHE MPOYMUTATh JIOKJIaJ, BBIICHUB, CKOJILKO BPEMEHH MOTpeOyeTcs Ha ero ureHue. s
yA00CTBA KeJIaTEIBHO MPSMO Ha CTPaHUIIAX JOKIa 1a TPOBECTH pacueT BpEMEHH, OTMeYas,
CKOJIbKO OPMEHTUPOBOYHO YHIeT Ha YTeHUE 2, 4 CTpaHUIl U T.1I.

3aBepiieHre paboThl HaJl IOKJIA0M MIPEAToaraeT BhIICICHHE B €r0 TEKCTE TJIaB-
HBIX MBICJICH, apTYMEHTOB, ()aKTOB C TIOMOIIbIO a03a1leB, O TYEPKUBAHUEM, UCIIOJIH30Ba-
HUEM Pa3IMYHBIX 3HAKOB, YTOOBI CMBICIIOBBIC 00pa3bl JOKJIaAa MPUOOPETH U 3PUTEIIbHYIO
HarSIIHOCTh, OOJIErYarollyto padoTy ¢ TEKCTOM B XOJI€ BBICTYILICHUS.

MeToauueckue peKOMEHJAAIMU MO MOAT0OTOBKe K 3auery. M3yuenue nuciu-
IJTMHBI 3aBepIIaeTcs caadei ooyJarommmucs 3adeta. Ha 3aueTe onpeaensercs KadecTBO
1 00bEeM YCBOCHHBIX CTyJIeHTaMu 3HaHUi. [ToaroToBKa K 3a4eTy— Mponecc HHANBUIYaIb-
HbIi. Tem He MeHee, CYIIeCTBYIOT HEKOTOPHIC MPaBHIIa, 3HAHUS KOTOPHIX MOTYT OBITH I10-
JIE3HBI JIJIS BCEX.

B xo/1e OAroTOBKY K 3a4eTy 00y4aroIMMCs TOBOJIIATCS 3apaHee MOIrOTOBICHHBIC
BOIIPOCHI 110 aucturuinHe. [lepeueHp BompocoB i auddepeHInpoBaHHOTO 3a4eTa COo-
JEP’KUTCS B TaHHOM paboyeil mporpaMme.

B npennsepun 3adera mnpernojaBatesb 3a0J1arOBPEMEHHO MPOBOIUT TPYIIIOBYIO
KOHCYJIbTAIIUIO U, B CIydae HEOOXOIMMOCTH, HHAUBUIyaIbHbIC KOHCYIbTALIMH ¢ 00y4Ya-
romumucd. [lpu npoBeaeHUN KOHCYIbTAMU 00001IaeTCs MPOMAECHHBIN MaTepual, pac-
KpBIBAETCS JIOTMKA €r0 U3y4YEHHUs, IPUBJICKACTCSI BHUMAHUE K BOIIPOCaM, MPECTaBIISIO-
IIUM HauOOJIbIIINE TPYAHOCTH JJISI BCEX WJIM OOJIBIIIMHCTBA O0YYaIOIIUXCSl, PEKOMEHTY-
eTcs TuTepaTypa, HeoOxXoauMas Jijisi TOATOTOBKH K 3a4eTy.

[Ipu moATOTOBKE K 3aUeTy 00yJaromuecss BHUMATEIbHO N3yYar0T KOHCIIEKT, PeKO-
MEHJIOBaHHYIO JIUTEPATypPy U JIeNal0T KpaTKUE 3alUCH M0 KaK10My Borpocy. Takas me-
TOJMKA TI03BOJISCT MOJYYUTh IPOYHBIEC U CHCTEMAaTU3UPOBAHHBIC 3HAHMS, HEOOXOUMBIC
Ha 3a4yeTe. 3aJ0rOM YCICIIHOM CIauM 3adera sIBJISETCS chcTeMarhueckas padoTra Haj
y4eOHOU AUCITUTUIMHON B TeueHHe roja. HakanyHe u B mepro/] 9K3aMeHAIMOHHON CeCCUH

HGO6XOI[I/IMEI " OCJICHAIIpaBJICHHAA IIOAT0OTOBKA.

-34 -



HaunHaTe NOBTOpEHNE PEKOMEHYETCS 38 MECSAL-TIOITOPA 10 Havana ceccuu. Ilox-
TOTOBKY K 3a4eTy *eNaTelbHO BECTH, UCXOAs U3 TPEOOBAHUHN MPOrpaMMbl Y4eOHOM JHC-
LUIUIMHBL. DTUM JOKYMEHTOM pa3pelIeHO MOJIb30BaThCs HAa IK3aMEHE.

['oTOBsICH K 3a4eTy, JydIlIe BCErO COYETATh IIOBTOPEHUE O MPUMEPHBIM KOHTPOJIb-
HBIM BOIIPOCaM C MapajlieIbHbIM TOBTOPEHUEM 10 IPOrpaMMe y4eOHOM JUCHIUIUINHBL.

Ecnu B paciopsbKEHMH CTYIEHTA €CTh HECKOJIBKO JHEW Ha TOATOTOBKY, TO LEIECOo-
00pa3HO OMpeAETUTh rpauK MPOXOXKICHHS BOIIPOCOB U3 pacueTa, YTOOBI OCTAIOCh BpEMst
Ha [MOBTOPEHNE HaNOOJIee TPYAHBIX.

OOyuaromuecs, UMEIOIIUE 3aJ0KEHHOCTh WJIM HEUCIIPABJICHHbBIE HEYOBIIETBO-
PUTEIBHBIE OLEHKHU 110 CEMUHAPCKUM 3aHATHAM, K 3a4€Ty C OLEHKOU HE JOITYCKAKTCS.

B xone cnaum 3auera y4MTHIBAETCSI HE TOJIBKO KaueCTBO OTBETA, HO M TEKyIlas
yCIeBaeMOCTh 0Oyyarolerocs. BeqomMocts mnocie caauu 3a4era 3aKpbIBa€TCs U CIAETCA

B y4eOHYI0 4acTh (haKkyJbTeTa.

11. UndopManMoHHbIE TEXHOJIOTHH U IPOrPaAMMHOE 00ecrievyeHue

[Tepevyerr MHOOPMAITMOHHBIX TEXHOJOTHUM, UCIIONB3YEMBIX MPU OCYIICCTBICHUH
00pa3oBaTeNbpHOTO Ipoliecca Mo AUCIUILINHE:

- TEXHHYECKHE CPEJICTBA: KOMITBIOTEpHAS TEXHUKA U CPEJICTBA CBSI3U (IIEPCOHAIb-
HbIC KOMIIBIOTEPHI, TPOCKTOP, HHTEPAKTHBHAS JOCKA, BUICOKAMEPHI, aKyCTHUECKAs CH-
cTeMa M T.1.);

-METO/Ibl OOYUYCHHS C MUCIOJIb30BAHUEM MH(POPMAIMOHHBIX TEXHOJIOTHH (JIeMOH-
CTparysi MyJIbTUMEIUHHBIX MATEPUAJIOB | T.JI.);

-nepeveHb VIHTEpHET-CEpBUCOB M 3JICKTPOHHBIX pecypcoB (IMOMCKOBBIC CHCTEMBI,
AIIEKTPOHHAS TI0YTa, MPO(ECCHOHATbHBIC, TEMATHYCCKUE YaThl U (DOPYMBI, CHCTEMBI
ayuo U BUJEO KOH(EpeHInH, OHJIalH SHIUKIONEINN U CHPABOYHUKH; AJIEKTPOHHBIE
y4eOHBIC U Y4eOHO-METOIUICCKIE MaTCPHAJIBI).

IIporpammHoe obecnieueHue
(JIMIIeH3MOHHOE U CBODOIHO paCIpPOCTPaHsieMoe),

HCIOJIb3yeMoe B yUeOHOM mpoliecce

Microsoft Windows 10 PRO OnepaumnoHHas cuctema
Microsoft Office (BkntovaeT B cebst
Word, Excel, Power Point)

Visual Studio CrapToBas nnowjagka Ans HanucaHus, 0Tnagku 1 cbopku koga
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Komnac 3D Cuctema TpexMepHOro NpoeKTUPOBaHUS

Adobe Reader [Mporpamma Ans YTeHus 1 peaaktTupoBaHus PDF JOKYMEHTOB
Adobe In Design [Mporpamma komnbtoTepHomn BépcTku (DTP)

Anpekc Gpaysep Bpaysep

7-Zip ApxvBatop

Kaspersky Free Antivirus AHTMBUPYC

CnpaBounast npaBoBasi cuctema Koncymnprant [Lmroc. http://www.consultant.ru

12. Onucanue MaTepuaJIbHO-TEXHMYECKOH 0a3bl HEOOXOAMMON A5
OCyLIeCTBJICHHS 00Pa30BATEJIBHOIO IIpoLecca
CraHnapTHO-000pY/I0BaHHBIE JICKIMOHHBIE ayAUTOPUH, AJI IPOBEACHUS JEKLINN.
JUIst TpOBENCHUS 3aHATUI UCIIOIBb3YOTCS JICKIIMOHHAS Ay JUTOPUS U TPAKTUKYyM. KoMITb-
I0OTEPHBIN Ki1acc, JabopaToOpHOE 000py10BaHUE, IUTAKATHI 10 pa3jieiaaM JUCIUILINH, KOH-

TPOJIMPYIOIIAask KOMIIBIOTEPHAs TECTOBAS MIPOTpaMma

13. OcoOeHHOCTH peaM3aliu JUCITUIIJIMHBI 111 HHBAJIU/IOB U JIMII ¢
OrPaHHYE€HHBIMHU BO3MOKHOCTSIMH 310POBbSI

OOy4JarommMcs ¢ OTpaHUYCHHBIME BO3MOYKHOCTSIMU 3JI0POBbSI TIPEIOCTABIISIOTCS
CreIyaIbHble YYCOHUKN U yUeOHbIC IOCOOMS, MHAs ydeOHas JIUTepaTypa, MpeaocTaBIie-
HUE YCIIYT acCHCTeHTa (IOMOIIHHMKA), OKa3bIBAIOIIECIO0 OOYYAIONMIMMCS HEOOXOIUMYIO
TEXHUYCCKYIO TTOMOIIIb.

a) U1 CJ1a00BHISIIIUX

- Ha 3aYeTe MPUCYTCTBYET aCCUCTCHT, OKa3bIBAIOIINI CTYACHTY HEOOXOIUMYIO I10-
MOIIb C YYETOM HHAMBHAYaIbHBIX 0OCOOEHHOCTEH (OH IIOMOTIaeT 3aHATh pabouee MECTO,
MePEIBUTaThCs, IPOYUTATh U OPOPMUTH 3aJjaHKE, B TOM YHCIIC, 3alKMCHIBAs MO K-
TOBKY);

- 3a7aHus IS BBINOJHEHUS, a TakK)Ke MHCTPYKIUS O IOPSJKE MPOBEIACHUS 3a-
yera/dK3aMeHa 3aYUTHIBAIOTCS ACCUCTEHTOM,

- MUChMEHHBIC 3aJaHUS BBITIOJTHSIIOTCS Ha Oymare, HaIMKTOBBIBAIOTCSI ACCUCTEHTY;

- o0ecrieunBaeTcss MHANBUAyalbHOE paBHOMEpHOE ocBemeHue He MmeHee 300
JIFOKC;,

- CTYJICHTY JJIs BBITIOJTHCHHMSI 3aJITaHUS TP HEOOXOAMMOCTH MPEIOCTABIISICTCS YBE-

JINYUBAIOLIEE YCTPOUCTBO.
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0) IS TUIyXHX ¥ CJ1a00CTbIIIAIINX

- Ha 3a4eTe MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUH CTYACHTY HEOOXOIUMYIO TTO-
MOIIb C YY€TOM HHAMBHIyalIbHBIX 0COOCHHOCTEH (OH IMOMOTraeT 3aHsATh padouyee MecTo,
MepPEABUTATHCS, TTPOUYNUTATh U OQOPMHUTH 3aJlaHUe, B TOM YHCIIE, 3alUCHIBAs MO TUK-
TOBKY);

- 3a4eT IPOBOJMTCS B MUCbMEHHOU (popMme;

- o0ecrieunBaeTCs HAJTMYKE 3BYKOYCHIIMBAIOIIEH anmapaTyphl KOJJIEKTHBHOTO HC-
M0JIb30BaHUS, TP HEOOXOIUMOCTH MOCTYIIAIOIIUM TMPEIOCTABIACTCS 3BYKOYCHIMBAIO-
Imast anmnaparypa uHIRBUAYATEHOTO TI0JIb30BaHUS.

- 110 KEJIAHUIO CTY/ICHTA 3a4eT MOXKET IMMPOBOIUTHCS B MUCHMEHHOM (hopMe.

B) JJIsl JIMI[ ¢ HAPYIIEHUSIMH ONOPHO-IABHIaTEJILHOI0 annapara (TaKeJIbIMH
HAPYLIEHUSAMH JBHUTaTeJbHbIX (PYHKIHI BepXHUX KOHEYHOCTEil WM OTCYTCTBHS
BePXHMX KOHEYHOCTEH):

- MICHMEHHBIC 33JIaHUS BHITMIOJTHSIIOTCS Ha KOMITBIOTEPE CO CIICIHAT3UPOBAHHBIM
MIPOTPaMMHBIM 00ECIIEYCHUEM WITH HaTMKTOBBIBAOTCSI aCCUCTEHTY.

- 110 JKCJIAHUIO CTYACHTA 3a4CT IIPOBOJUTCA B YCTHOﬁ (bopMe.
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Jlono/iHeHMsl ¥ U3MEHEHHsI B pa004yI0 POrpaMMy AUCHUIIHHBI

Baecennbie n3menenus Ha 202 /202 y4eOHBbI# roj

YTBEPXIAIO

Llepewiii npopexmop

M.J]. Mykaunos
« » 202_e.

B nporpammy muctuIuiMHbL (MOJTYJIs)
«HAHOTEXHONOI’Mn B ANK»

10 HarmpaBJIeHUIO MoAroToBKH 35.04.06 «ArponHxeHepus»

BHOCATCA CIICAYIOINNEC N3MCHCHUS

IIporpamMmma nepecMoTpeHa Ha 3aceJaHuu Kadeapsbl

IIpoTokon Ne OT T.

3aBeayrommuii kageapoii

/ I / /

(pammnumst, umst, 0TIECTBO) (yuenoe 3Banue) (moamucs)

OnodOpeno

[Ipencenarens MeTOIUYECKOM KOMUCCHH (haKyJIbTETa

/ I / /

(pamunus, ums, omuecmeso) (vuenoe 3Banue) (moamuce)

« » 20_T.
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NINCT PETUCTPALIMA U3MEHEHWUM B PNJ,

Homepa pa3genos, [ata
[loKyMeHT, B KOTOPOM PacwwucppoBka

n/n | rae NpousBeaeHsbl Moanuck BBeAeHMs

OTpaxeHbl U3MEHeHuA nognucu ,

M3MeHeHus U3MEHEHUH
1
2
3
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