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1. leqn u 32024 JUCUMILINHBI

Ilenwy nucuUIIMHBI — NPUOOPETEHUE MArUCTPAHTAMK 3HAHUI U HABBIKOB B 00J1a-
CTH HOBEUIITUX TEXHOJIOTHIA; 3HAHUE OCHOB KJIacCU(UKAIINI HAHOTEXHOJIOTUI U HAHOMA-
TEpHUajoB; MOBHIIIEHNE 00IIc00pa30BaTEILHOTO YPOBHS.

3aoauu W3y4eHUs JUCUUILINHBI:

-OCBOGHHE METOJIOB TEOPETHUECKOTO pacueTa U SKCIEPUMEHTAIBHBIX UCCIIEI0BA-
HUU apaMeTpoB HAHOMATEPUATIOB MUKPO- U HAHODOPM:

-aTh HHGOPMAIIHIO O CBOMCTBAX HAHOMATEPUAJIOB, TPUMEHSIEMBIX TTPH MTPOU3BO/I-
CTBE DJIEMEHTOB MUKPO Y HAHO JIEKTPOHUKU;

-HAY4YUTh MIPUHUMATh U 0OOCHOBBIBATh KOHKPETHBIE TEXHUYECCKUE PEIICHHS TIPH
MIOCIICTYIOIIEM KOHCTPYHPOBAHUH TIOTYIPOBOIHUKOBEIX 3JIEMEHTOB MUKPO M HAHO Mac-
mTabHBIX HopM;

-HAHOTCXHOJIOT'MY 1 HAHOMATCPHUAJIbI B arpOIIpOMBIIIIICHHOM KOMIIJIICKCE.

2. [lepeyeHb MUIAHUPYEMBbIX Pe3y/JIbTATOB 00y4eHHs M0 JMCUMILINHE, COOTHe-
CEeHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHUS
o0pa3oBaTeJbHOI MPOrPaMMblI
[Ipouecc n3ydyeHus AUCUMILIMHBI HAapaBieH Ha GOPMHUPOBAHUE CIAEAYIOUINX KOM-

nerenuuii OI1 BO u oBnageHue ciaeayonMu pe3yiabTaTaMu 00yUeHuUs 10 TUCITUTIINHE:

Pazpgen pucuu- B pe3ynbTate usyyeHus pasgena gucuunnuHbl, obec-
KoMne- CopepxaHue NUHBI, ov6ecneqv|- nevymBaroLLero q)opmuposauu? KOMNeTeHUuu (unu ee
KOMneTeHuun BaKOLWWIA 3Tanbl yacTu) o0y4arLMIACH JOMKEH:
TeHumu (vnm ee vactm) thopmupoBaHus
3HaTb yMeTb BnageTb
KOMNeTeHUUH
3HaeT MeTOAMKM | OCHOBHbIE MOHATUS, | KBanMuKaLmo BECTM MOUCK WH- MeTOAMKON aHa-
NPOBEOEHNS 3KC- | TEPMUHBI U Onpege- | HaHOMaTepuanoB | OpPMaLmMM O HO- | NK3a KOHCTPYK-
NEPUMEHTOB U UC- | NEHUS HAHOTEXHO- BbIX TEXHOMOTUSX | LIMOHHbIX HaHO-
Uo-1 NbITaHWA, METOAbI | MOruK; B 0BracTv HaHo- | maTtepuarnos
Ak aHanusa ux pe- CkaHupyioLe 30H- MaTepuanos
3ynbTaToB [0Bble METOAbI UC-
CregoBaHus u
aTOMHOrO An3aiHa.
YmeerT Bbibupath | CkaHupytoLme 30H- | KBanudukaumio BECTM NOUCK WH- METOAMKON aHa-
METOAMKN NPOBe- | AOBble METOAbI UC- | HAHOMAaTEpUanoB | OpPMaLMM O HO- | NK3a KOHCTPYK-
[EHNs aKenepm- CneaoBaHus 1 BbIX TEXHOMOTUSX | LIMOHHbIX HAHO-
WUO-2nk1 | MEHTOB U UCMbITA- | aTOMHOTO AM3aiHa. B o6racTv HaHO- | MaTepuanos
HWI, aHanNW3npo- MaTtepuanos
BaTb WX pPe3yrnb-
TaThl




UA-1nk-3

3HaeT coBpemeH-
Hble HanpaBneHns
pasBuUTUS Cenb-
CKOXO35IMCTBEH-
HO TEXHUKM W
TEXHONOrMN npo-
W3BOACTBA Cenb-
CKOXO3AIMCTBEH-
HOW NpoZyKLMK

Ccnocobbl U3roToB-
nexns cybMukpo-
KpUCTannmyeckmx u
HaHOMOPOLLKOB; Mo-
Tny4eHne KoMNaKT-
HbIX CyOMUKPOKPU-
CTanNYeCcKmx u
HaHomaTepuaros.

OCHOBHbIe BUbl
HaHoMaTepuManos
UX CBOMCTBA

BECTY MOWUCK WH-
hopmaLuu o Ho-
BbIX TEXHOMNOTMSIX
B 06MacTu HaHo-
MaTtepuanos

MEeTOAUKOW aHa-
Nn3a KOHCTPYK-

LIMOHHBIX HaHO-

maTepuanos

nh-2nk-3

YMeeT aHanuau-
poBaTh Npenmy-
LLecTBa 1 Hedo-
CTaTKu Hanpasre-
HWS pa3BUTMS
CENbCKOX035iA-
CTBEHHOW TEXHUKK
1 TEXHOMOTUIA 1
afanTMpoBatb HO-
Bbl€ peLleHUst K
ycnosusam npeg-
npuaTUS

BNVSIHWE pa3MepoB
3€pEH W rpaHuy, pas-
[1eN10B Ha CBOWCTBA
HaHOMaTepManos;
MarnuTHblE cBOR-
ctea. Cynepnapa-
MarHeTu3m HaHo-
KpUCTaNINYEeCKMX
theppomarHeTMKoB
(H®); Marnutoco-
npotuenenue, NMC
n KMC.

TEXHOMOrUM Mony-
YEHWS 1 NpUMeHe-
HWe; MeToabl 1c-
cnegoBaHus
HaHoMaTep1arnos

BECTM NMOUCK UH-
chopmaLum o Ho-

BbIX TEXHONIOTUAX
B 001acTu HaHo-

MaTepuanos

MEeTOAMKON aHa-
NN3a KOHCTPYK-

LIMOHHBIX HaHO-

MaTepuanos

HMucuunnuuaa b1.B.JIB.02.01 «Hanorexnonoruu B AIIK» oTHOCHUTCS K BapuaTHB-

HOW 4acTH AUCITUIUIMH 10 BbIOOPY O10ka b1 «/luctumiamabt (MOIyIIN)».

I[JUI MMPOXOXKACHUA TUCHHUIIIINHBI H€06X0,ZH/IMI>I KOMIICTCHIIMH, C(bOpMHpOBaHHBIG

B pe3yJIbTaTe U3yUYCHUS CICAYIOMMNX AUCIUILINH yueOHoro miaHa: «duzukay, «Matema-

THKa».

HucuummmHa «Hanorexnomoruu B AIIK» sBaseTcss 0CHOBOM 11 JalbHEHUIIIETO

N3ydCHUA CIICAYIOINX AUCIHUILINH: «TexHonmoruyeckue IpoHeCCbl B MAIIMHOCTPOC-

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

Hun», «Matepuanosenenuey, «O00pya0BaHHEe MAIIMHOCTPOUTETBHBIX MPOU3BOJICTBY.

Pa311e.111>1 AUCHUIIIMHBI 1 MEKAUCIHUIIJIMHAPHBIC CBA3HA

C MOCJCAYIOIIUMHU TUCHUILJIMHAMHA

Ne Ne pasgenoB AaHHOW gucLm-
Ne HaumeHoBaHue ob6ecneynBaeMbIx NIMHbI, HEOBXOAUMBIX AN U3y e-
aln (NOCNBAYIOLIMX) AHCLMAMH HuAa (nocnepyowux) obecneymsae-
MbIX AUCLMUNIINH

1 2
1. OHeprochbIToBas AeATENLHOCTb + +
2. ONeKTPUYECKNE UMEPEHUS + +
3. OneKTPUYECKME U NEKTPOHHbIE annapaTbl + +
4, cnbiTaHue C.X. TEXHWKM + +
5. TexHONnorng MaLMHOCTPOEHMS + +
6. MexaHu3aums cagoBoACcTBa + -
1. MexaHu3aums BUHorpagapcTaa + +

_5.




4.

8. [poekTMpoBaHWe NPeANPUATAN TEXHNYe- + +
CKOro cepBuca

9. O6opynoBaHu1e NpeanpuATAR NO TEXHUYe- + +
CKOMY cepBucy

10. MennopaTnBHble MaLUHbI + +

1. 3apybexHas c.X. TeXHuka + +

O0beM TUCHUIUIMHBI B 32a4€THBIX €IMHUIIAX ¢ YKa3aHMEM KOJN4YeCTBAa aKa-
JeMUYECKUX YACOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy ¢ 00y4aroumuMucs
c nmpemnojaaBaresieM (110 BUAAM Y4eOHbIX 3aHATHH) U HA CAMOCTOSITEJILHYI0
padoTty o0yyarommxcs

Ounan popma ooyuenusn

. Bcero Cemectp
Bug yueOHOM paboThbi 4aCOB 1
O6wwas TpyA0EeMKOCTb: Yachl 144 144
3a4€eTHbIE eanHULbI 4 4
AyauTopHble 3aHATUSA (BCero), B T.u.: 34 (12)* 34 (12)*
nekumm 16 (4)* 16 (4)*
npaktnyeckme 3aHsaTus (M3) 18 (8)* 18 (8)*
CamocTosaTenbHas pabota (CPC), B T.u.: 110 110
NOArOTOBKA K NPaKTUYECKUM 3aHATUAM 38 38
CaMOCTOSATENbHOE U3YyYeHNe TEM 36 36
NOLrOTOBKA K TEKYLLEMY KOHTPOSTHO 36 36
MpomexyToyHas aTTecTaums 3aver
() * - 3auamus, npoBoOUMbLE 8 UHMEPAKMUBHBIX (POPMAX
3aounan popma oodyuenusn
. Bcero Kypc
Bug yuebHoM paboThi 4acoB 1
OO0was TPyA0eMKOCTb: Yachbl 144 144
3a4eTHblE eanHuLbI 4 4
AyauTopHble 3aHATUA (BCero), B T.4.: 12 12
nekuuu 4 4
npakTnyeckue 3aHatus (MN3) 8 8
CamocTosaTenbHas pabora (CPC), B T.u.: 132 132
NOArOTOBKA K NPaKTUYECKUM 3aHATUAM 44 44
CaMOCTOATENbHOE U3YYEHME TEM 44 44
NOArOTOBKA K TEKYLLEMY KOHTPOSTHO 44 44
MpomexyToyHas aTTecTauus 3avet

5. Conep:kanue JUCUUNJINHBI
5.1. Pa3gennl JMCHUILIMHBI M BU/ABI 3aHATHI B 4acax

Ounas gpopma 0dyuenusn

Ne
n/n

B AyantopHble Camocro-

cero

HaumeHoBaHue pasgenos (4acoe) 3aHATHA (Yac) ATenbHasn
Nekuwn | NIN3 pa6ota




1 Pasgen 1. OCHOBHblE NOHATUS, TEPMUHBI U 99 4 4 14
onpegeneHnst HaHOTEXHOMOMUK
9 Pazpen 2. CkaHupyoLme 30H0BbIE METOABI 29 9 4 16
" | mccnenoBaHns M aTOMHOTO An3aiiHa
3 Pazpen 3. Cnocobbl 13roToBneHMs cyommkpo- 20 9 9 16
" | KpUCTANMNYECKMX 1 HAHOMOPOLLKOB
" Pazpnen 4. NonyyeHne KOMNakTHbIX CyOMUKPO- 20 9 9 16
KPUCTaNIMYECKMX M HAHOMATEpPHasnoB
5. Pasgen 5. BJ‘II/IFIH}AG pa3mMepoB 3ePeH W rpaHuL 20 9 9 16
pa3fenoB Ha CBOWCTBA HAHOMATepKanos
Paspen 6. MarHutHble cBoitcTBa. Cynepnapa-
6. | MarHeTM3M HaHOKpUCTaNNMYECKUX heppomar- 20 2 2 16
HeTukoB (HP)
7 Pazpen 7. Marnuto-conpotusnexue, TMC 20 9 9 16
KMC
Bcero 144 16 18 110
3aounasn ¢popma odyuenusn
No Beero AyauTopHble Camocro-
nin HaumeHoBaHue pasgenos (4acos) 3aHATMA (Yac) ATenbHas
Nekyum nn3 pabota
1 Pazgen 1. OCHOBHbIE MOHATUSA, TEPMUHBI 1 29 20
" | onpegenexns HAaHOTEXHONOrMM
9 Pazpen 2. Ckanupytowyme 30H,EI,OVBbIe MeTofbl 29 9 9 20
MCCNeaoBaHNs 1 aTOMHOTO An3anHa
3. Pazpen 3. Cnocobbl 13roToBneHns Cyomukpo- 20 20
KPUCTaNNYECKNX N HAHOMOPOLLKOB
" Pa3zpen 4. MonyyeHne KOMNakTHbIX CyOMUKpO- 20 9 18
KPUCTaNNYECKNX N HAHOMATEPUAroB
5 Pasgen 5. BriusHue pasmepoB 3epeH 1 rpaHuy 20 9 18
" | pasgenos Ha CBOWCTBa HAHOMaTepKarnos
Paspen 6. MarHutHble cBoitcTBa. Cynepnapa- 2
6. | MarHeTM3M HaHOKpUCTaNnMYeckux eppomar- 20 18
HeTukoB (HP) 2
Pasgen 7. Maruuto-conpotusnenue, 'MC u
1. 20 18
KMC
Bcero 144 4 8 132
() * - 3auamus, npoBoOUMbLE 8 UHMEPAKMUBHBIX (POPMAX
5.2. TemaTudeckmii JIaH JeKI UM
Ounasn popma ooyuenusn
y Kon-Bo
n/n TeMmbl nexkumn
yacoB
Pazgen 1. OCHOBHbIE NOHATUSA, TEPMMHbI M ONpeAeNneHNs HAaHOTEXHONOrMK
1 PasmepHble adheKTbl, CBOMCTBA M30NIMPOBAHHBIX HAHOYACTHL, M HAHOMOPOLLIKOB. 9

OBbekTbI 1 npoueccbl HAHO- U ME€30TEXHOJI0TMU, OCHOBHbIE KOHLIEMLINN.

Paznen 2. CkaHupytowme 30HA0BbIE METOALI MCCNEA0BaHMA
M aTOMHOro Au3anHa

-7 -




n/n

Tembl nekuun

Kon-Bo
yacoB

MeTopmb! 1 NpubopbI AN UCCNEAOBaHNS CTPYKTYPbl HAHOKPU-CTANMYECKUX MaTepH-
anos. MeTogb! 1 Npubopb! ANst UCCNEAOBaHMS U KnaccudmkaLmum cyoMuK-pokpucTan-
NIMYECKNX 1 HAHOMOPOLLIKOB.

Pasgen 3. CnocobbI U3roToBneHns CyOMUKPOKpUCTanInYecKux
¥ HAHOMOPOLUKOB

[a30chasHble METOAbI; NNa3MOXUMUYECKUA CUHTES; MexaHocuHTe3. OcaxaeHue n3
KONMMOUAHBIX PacTBOPOB; TEPMUYECKOE Pa3NOXeHUe 1 BOCCTAHOBMEHME. [leToHauu-
OHHbIA CUHTE3; 3MIEKTPOB3PbIB. YNOPSLOYEHNE HECTEXMOMETPUYECKUX COELUHEHMN
KaK METOA CO3[aHWst HAHOCTPYKTYP.

Pazpen 4. Mony4yeHne KOMNaKTHbIX CyOMUKPOKPUCTANNUYECKUX
¥ HaHOMaTepuanos

KomnakTtupoBaHue nopolwkos 1 obxur. OcaxaeHne Ha nognoxky. Kpuctannusaums
amop(HbIX cnnasoB. VIHTEHCUBHAs nnacTuyeckas gedopmaums

Paspen 5. BnusHue pa3mepoB 3epeH W rpaHuL pa3genoB
Ha CBOWCTBa HaHOMaTepHuanoB

Cy6CTpyKTypa HaHOKpPUCTANMMYECKUX MaTepuaroB. AHOManM1 MeXaHU4eckoro noee-
[EHMs; TenNogu3nYeckme 1 NeKTpUYeckme cBoicTaa. MmbpraHble HAHOKOMMO3NTLI.

Pasgen 6. MarHuTHble cBoncTBa. Cynepnapa-marHeTusm
HaHoKpucTannuyeckux dpeppomarieTkoB (HP)

CybeTpykTypbl (pasmepbl kpuctannutoB) HO ¢ onTuManbHbIMU MarHUTHOMAMKAMU 1
MarHWTHOTBEPAbIMW CBOICTBAMM.

Pazpen 7. Maruto-conpotusnenue, 'MC n KMC

Monyyerue u ceolcTBa HaHOCTPYKTYpP, obnagatowwmx MMC n KMC, ux npumeHexme B
TeXHUKe. [lonMpoBaHHble MaHraHuTbl lanTana (1 gpyrux P33) ¢ TMC n KMC.

2

Bcero

16 (4)°

()* - 3auamus, npoBoouMble 8 UHMEPAKMUBHBIX POPMAX

3aounan popma oodyuenusn

n/n

Tembl nekuun

Kon-Bo
yacoB

Pasgen 1. OCHOBHbI€ NOHATKS, TePMUHbI U onpeageneHna HAHOTEXHONIOrnun

Pa3mepHble adheKTbl, CBOMCTBA M30NIMPOBAHHBIX HAHOYACTHL, M HAHOMOPOLLIKOB.
O6beKTbI 1 NPOLECChI HAHO- M ME30TEXHOMOMMW, OCHOBHbIE KOHLIENLIMK.

Pazgen 2. CkaHupytowme 30HA0BbIE METOAbI CCNeA0BaHMSA
1 aTOMHOr0 Au3anHa

MeTopb! 1 NpubOpbI AN UCCNEAOBaHNS CTPYKTYPbl HAHOKPU-CTANNMYECKUX MaTEpH-
anos. MeTogbl 1 NpubopbI Anst CCNEAOBaHNS U KnaccudmkaLmm cyommuk-pokpucTan-
NIMYECKNX 1 HAHOMOPOLLIKOB.

Pazgen 3. CnocobbI M3roToBneHns CyOMUKPOKpUCTanInYyecKux
¥ HAHOMOPOLUKOB

Fa3othasHble MeTodbl; NNasMOXUMUYECKMIA CUHTES; MexaHocuHTe3. OcaxaeHue M3
KONMOMIHbIX PaCTBOPOB; TEPMUYECKOE PA3NOXEHNe U BOCCTaHOBNEHe. [leToHaLu-
OHHbIIl CUHTE3; 3MEKTPOB3PbIB. YMOPAAOUYEHNE HECTEXMOMETPUYECKUX COEAMHEHNI
Kak METO/] CO3AaHNs HaHOCTPYKTYP.

Pazpnen 4. Mony4yeHne KOMNaKTHbIX CyOMUKPOKPMCTANNUYECKUX
¥ HaHOMaTepuanos

KomnakTupoBaHue nopoLukos u oGxur. OcaxaeHne Ha noanoxky. Kpuctannusaums
amopdHbIX cnnaBoB. MIHTEHCKBHAS NnacTUyeckast Aedopmauiust

Pasgen 5. BnusiHue pasmepoB 3epeH 1 rpaHuL pasgenos

-8 -




Kon-Bo

n/n TeMmbI nekumn
yacos
Ha CBOWCTBa HaHOMaTepuanoB
5 CybCTpyKTYpa HAHOKPUCTaNMYECKMX MaTepuanoB. AHOManMM MexaH4eckoro noee-
AEHUS; Tennogun3nN4eCcK1e 1 ANeKTpUYeckne ceoicTa. MmbpuaHsle HAHOKOMMO3NTbI.
Pasgen 6. MarHuTHble cBoncTBa. Cynepnapa-marHeTusm
HaHoKpucTannuyeckux qpeppomarieTmkoB (HP)
6 CybCcTpykTYpbl (pa3mepbl kpuctannmtos) H ¢ ontumanbHbIMM MarHUTHOMSITKUMIA U
MarHWTHOTBEPZbIMU CBOACTBAMM.
Pasgen 7. Martuto-conpotusnexue, 'MC n KMC
7 [MonyyeHune 1 cBocTBa HAHOCTPYKTYp, obnagatowmx TMC n KMC, ux npumeHeHue B
TEXHUKe. [lonMpoBaHHble MaHraHuTbl nantaxa (1 apyrmx P33) ¢ TMC n KMC.
Bcero 4
5.3. TemaTn4eckuii JIaH NPAKTUYECKUX 3AHATHI
Ounan popma ooyuenusn
. Kon-Bo
n/n TeMmbl 3aHATHI
yacos
Pazpen 1. CkaHupyowume 30HAO0BbIE MeTOAbI UCCNEA0BaHUA U aTOMHOFO Au-
3aiHa
1 WccnegoBaHue NoOBEpXHOCTH TBEPAbIX TEN METOAOM CKaHMPYHOLLEN TYHHENbHOW MUK- 4
pocKonuu
9 WccnenoBaHue NoBepXHOCTY TBEPAbIX TEN METOLOM aTOMHO-CUIIOBON MUKPOCKOMUM B 9
HEKOHTaKTHOM pexume
Paspgen 2. Cnocobbl U3roToBneHMs CyoMUKPOKpPUCTaNIUYeCKUX U HAHONOPOLU-
KOB
3. | ApTedakTbl B CKaHMPYHLLEA 30HA0BON MUKPOCKOMM 2
Pazpen 3. MonyyeHne KOMNaKTHbIX CyOMUKPOKPUCTANNUYECKMX U HAHOMaTEpUa-
nos
4. | CkaHvpytoLias 30H4oBas nutorpagms 4 (8)
Paspen 4. BnusHue pa3mepoB 3epeH U rpaHuL, pa3fenoB Ha CBOMCTBA HaHOMa-
Tepuanos
5. | ObpaboTka n konnyecTeHHbIN aHanu3 C3M n3obpaxeHuit 2
Pazpen 5. MarHutHble cBoicTBa. CynepnapamarHeTuam eppomMarHeTUKoOB
(H® HaHOKpUCTaNNUYECKUX)
6. | MeTtogpl uccnegoBaHuii HAHOYACTUL, M HAHOMaTEpPWasIoB 4
Bcero 18 (8)*
3aounasa ¢popma odyuenusn
. Kon-Bo
n/n TeMbl 3aHATHI
YyacoB
Paspen 1. CkaHupyowume 30HAO0BbIE METOAbI UCCNEA0BaHMA U aTOMHOrO AW3anHa
1 ApTedakTbl B CKaHUpYHOLLEH 30HA0BON MUKpOCKonuK. CkaHUpytoLLas 30H40Bas NUTo- 9
" | rpacoms
Paspen 2. BnusHue paamepoB 3epeH 1 rpaHuL pa3aenoB Ha CBOUCTBA HAaHOMa-
Tepuanos
2. | ObpaboTka n konnyecTeHHbIN aHanu3 C3M n3obpaxeHui 2
ccnenoBaHne NOBEPXHOCTY TBEPAbIX TeN METOLOM CKaHUPYHLEA TYHHENbHON MUK-
3. | pockonuu. MccrnepoBaHue NOBEPXHOCTY TBEPAbIX TeST METOAOM aTOMHO-CUNOBOW MIK- 2

POCKOMUWN B HEKOHTAKTHOM peXunume
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Pasnen 3. MarHutHble cBoncTBa. CynepnapamarHetuam cheppomarHetukoB (HP HaHo-

KpUCTaNNMn4yeckux)
4. | Metogbl vccnenoBaHuit HAHOYACTUL, M HAHOMATEPUATOB 2
Bcero 8 (2)*
()* - 3anamus, nposooumbvie 8 UHMEPAKMUBHBIX HOPMAX
5.4. Coagepxxkanue pa3iesioB A1 CHUIIHHBI
Ne HaumeroBakve CopnepxaHue pasgena KomneTeHuuu
n/n pasgena
OCHOBHbI€E MOHATYSA, Pa3mepHble addheKTbl, CBOCTBA N30IMPOBAHHbIX Ha- UO-1nk-1
1 TEPMUHbI W Onpeaene- | HovacTuL M HaHONOpOLWKoB. OBbEKTbI 1 NPOLECCHI UO-2nk-1
" | HUS HAHOTEXHOMOrMK HaHO- 1 Me30TEXHOMOIN, OCHOBHbIE KOHLLENLWN. Ua-1nk-3
Nh0-2nk-3
CkaHupytowme 30Hg0- | Metogbl 1 npubopbl 45 uccnegoBaHWs CTPYKTYpb UO-1nk-1
o | Bbl® METOMbI NCCNeio- | HaHOKpUCTANIMHECKIX MaTepuarnos. MeToab! u npu- UO-2nk-1
" | BGHWS 1 aTOMHOTO an- | Bopbl Ans UccnegoBaHus U knaccudukauum cyommk- UO-1nk-3
3aiHa POKPUCTANMYECKNX N HAHOMOPOLLIKOB UA-2nk-3
Cnocobbl n3rotosne- [a30(hasHble METOAbI; NNAa3MOXUMUYECKNNA CUHTES; UO-1nk-1
HWS cyOMUKpoKpUCTan- | MexaHocuHTe3. OcaxgeHne 13 KonnouaHbIX pacTeo- UO-2nk-1
3. | MM4eckux u Haroro- POB; TEPMUYECKOE Pa3NIOKEHNE N BOCCTAHOBIEHME. Ua-1nk-3
" | poLuKoB [leTOHALMOHHBIN CUHTE3; ANEKTPOB3pPbIB. YNopsigoye- UA-2nk-3
HWe HECTEXMOMETPUYECKNX COEANHEHUIA KaK METOA
CO3jaHuUst HAHOCTPYKTYP.
[NornyyeHne KoMnakT- KomnaktupoBaHue nopoLukos 1 obxur. OcaxaeHve NO-1nk-1
4 | HBIX cybmuKkpokpucTan- | Ha nognoxky. Kpuctannusauus aMopgHbIX CriiaBos. WUA-2nk-1
" | NMYeckux WHTeHCKBHAs nnactuyeckas aedopmanms UO-1nk-3
W HaHOMaTEpUaros WUO-2nk-3
BnnsiHne pasmepos 3e- | CyGeTpyKTypa HAHOKPUCTANMUYECKUX MaTEPUAsOB. UO-1nk-1
PEH U rpaHny pasge- AHOManMM MexaHM4ecKoro noBegeHns; Tennoguan- UO-2nk-1
5. | nos YecKue M dnekTpuyeckne cBomcTaa. MmMbpuaHbie HaHo- Ua-1nk-3
Ha CBOMCTBA HAHOMa- | KOMMO3UTbI U0-2nk-3
TEpUAnoB
MaruuTHble cBoncTBa. | CyBeTpykTypbl (pasmepsbl kpuctannmtos) HO ¢ ontu- UO-1nk-1
Cynepnapa-MarHeTam | ManbHbIMWU MarHUTHOMSITKUMU W MarHUTHOTBEPAbIMM UO-2nk-1
6. | HAHOKPUCTaNMMYECKUX | CBOMCTBAMM Ua-1nk-3
(heppoMarHeTuKoB U0-2nk-3
(HP)
Marnuto-conpoTtvene- | onyyeHne n CBOWCTBA HAHOCTPYKTYP, 0bnaparoLmx A1k
7 Hue, TMC n KMC MC 1 KMC, ux npumeHeHmne B TexHuke. onmposaH- MA-2nk-1
’ Hble MaHraHuTbl NaHTaHa (1 apyrux P33) ¢ TMC u Ua-1nk-3
KMC. N0-2nk-3
6. YueOHO-MeTOAMYECKOE o0eclieyeHre CAaMOCTOATEIbHON PadoThI
Temamuueckuii naan camocmosmeibHou pa60mbz
Kon-8o PekomeHayeMble UCTOUHMKM UHGOp-
maumm (N2 MCTOYHMKa)
TemaTnka camocToATeNbHOM HaCcoB ™ o cHoB-
n/n OononHu- (vHTEpHET-
paboTbl Hasi
0| 3| (mans TenbHas pecypchbl)
PMID) (n3n.8 PNO) | (v3n.9PMa)
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1 Pa3mepHble adhhekTbl, CBOCTBA M30NMNPO- 16 | 18 | 1234 123 1-8
BaHHbIX HAHOYACTUL, ¥ HAHOMOPOLLKOB
MeTogp! 1 npubopbl 415 UcCnefoBaHms

2 | CTPYKTYpbl HAHOKpUCTaNM4eckux Matepua- | 16 | 18 34,5 2,3 1-8
1noB

3 Cnocobbl 13roToBEHUS CyOMUKpOKpUCTans- 16 | 18 123 123 1-8
TIMYECKMX W HAHOMOPOLLKOB

4 [MonyyeHne KOMNAKTHbIX CyOMUKpOKpUCTan- 16 | 18 125 1.2 1-8
NIMYECKNX N HAHOMAaTEepUanoB

5 BnnsiHne Pa3MepoB 3epeH U rpaHuL paspe- | o | o 1235 123 1-8
I10B Ha CBOMCTBA HaHOMaTepKasoB
MarnuTHble cBoicTBa. CynepnapamarHe-

6 | Tv3m cpeppomarHeTnkos (H® HaHokpuctan- | 16 | 20 | 1,2,3,4 12,3 1-8
NINYECKMX)

7 | Marnutoconpotusnenue, FTMC n KMC. 14 |1 20 | 1,245 1,2 1-8

Bcero 110 | 132

Y4eOHO-MeTOAUYECKHE MATEPHAJIBI JIJIsl CAMOCTOSITEJIbHOI padoThI:

1. KomioB A.H. «OCHOBBI HAaHOTEXHOJIOTUU B TEXHUKE: y4eOHOE Mmocodue s
cTya. Bbicil. yueO. 3aBenenuit. Jonym. YMO no oOpazoBaHuio B 00J. aBTOMaTU3UPO-
BAHHOT'O MAIlIMHOCTPOEHHUS. - 2-€ u31., cTep. - MockBa: M3nar. uentp "Axanemus", 2011
r. (Beicee npodeccunonansHoe oopazoBanue). - ISBN 978-5-7695-8040-6.

2. JlozoBckuit B.H. «HanoTexHomoruu B 3JIeKTpOHUKE. BBeleHue B crnenuaib-
HoCTb»: yueO. mocobue / B.H. JlozoBckuii, C.B. Jlo3oBckuii. Cankr-IlerepOypr: Jlaus,

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

KypcoBas padora
[enb KypcoBo# pabOTHI — 3aKPETUICHUE TEOPETUUECKUX TOJIOKEHUN TUCIUILTUHBI
nyTeM pa3pabOTKU TEXHOJOTMYECKOM CXEMBbI CENbCKOXO3SUCTBEHHON MaIlUHBI, KOH-
CTPYKLIMU OTAEJIBHBIX Y3J10B U pacyeTa OCHOBHBIX TEXHOJOTUYECKUX U KOHCTPYKTUBHBIX
napamMeTpoB MallluHbl. Pa3ziensl, noanexaiue pa3padoTKe, YKa3pIBAlOTCA B 3a1aHUH Ha

KYpPCOBOU IIPOEKT.

MeTtoauyeckue peKOMEeHIALMH CTYAEHTY K CAMOCTOATEILHOI padoTe

CamocrosiTesibHass paboTa CTYeHTOB, [IPEAYCMOTPEHHAs YYEOHBIM IJIAHOM B
oobeme He MeHee 50-70% o01ero KoIMyecTBa 4acoB, COOTBETCTBYET O0iee rIyOOKOMy
YCBOEHHIO U3y4aeMoro Kypca, popMUpyeT HaBBIKH HCCIIeI0BATEIbCKONW paboThl U Opu-

CHTUPYCT CTYACHTOB HAa YMCHHC ITPUMCHATH TCOPCTHICCKHUC 3HAHWA Ha ITPAKTHUKCE.
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CamocrosiTenbHas pad0Ta HOCUT CUCTEMATUYECKUN XapaKTep.

Pe3ynbTaThl caMOCTOSTEIbHON PabOThl KOHTPOJIUPYIOTCS MPENogaBaTeIeM 1 yUu-
THIBAIOTCA IIPU ATTECTALUU CTYI€HTA (3a4€eT, 3k3aMeH). [Ipu 3TOM IpoBOAATCS: TECTUPO-
BaHHE, KCIIPECC-ONPOC HA CEMUHAPCKUX U MPAKTUUECKUX 3aHATUSX, 3aCITyLLIMBAHUE JO-
KJ1a70B, peepaToB, NPOBEPKA MUCbMEHHBIX PA0OT U T.1.

3aaHus I CaMOCTOSTEILHOM PabOThI COCTABIIAIOTCS TI0 pa3jieiaM U TeMam, 10
KOTOPBIM HE MPEIyCMOTPEHbI ayJUTOPHBIE 3aHATHUS, JIUOO TpeOyeTcs AOMOIHUTEIBHO
npopaboTaTh W NPOAaHAIU3UPOBATh paccMaTpHUBAEMBbI IpENoAaBaTeieM Marepuail B
o0BeMe 3arIaHuPOBAaHHBIX YaCOB.

JIJist TOATOTOBKY K 3aHATUSM U BBIMOJHEHUSI CAMOCTOATENIBHON paboThl, CTyACH-
TaM PEKOMEHYIOTCA y4eOHO-METOINYECKHUE U3/IaHUs, a TAK)Ke METOAUYECKUE MaTepu-
aJibl, BBITYIICHHBIE KadeIpoil CBOMMU CHJIAMU M TTPEI0CTABIIsIEMbIE CTYEHTaM BO BPeMsi
3aHATUN (MPUITIOKEHUS):

® HarjsiiHbIe TocoOus (TU1aKaThl, repOapuil - Ha Kadeape);

® [Jl0CCapHil - CIOBaph TEPMUHOB 10 TEMATUKE TUCIUIUINHBI;

® TE3UCHI JICKLIHM.

CamocrosiTesibHas padoTa ¢ KHUIoi. B Halie BpeMsi KHUra CylIeCTBYET B ABYX
dbopmax: TpaauIMOHHOM M 3JICKTPOHHOU. B MHTEpHETE CYIIECTBYIOT Ieible OMOIMOTEKH,
pacrojararoIye 1eCITKaMHi ThICAY dJIEKTPOHHBIX TeKCTOB. CeroHs B oOIIeCTBE MPeoo-
JaiaeT MHEHHE, YTO NIeYaTHasl KHUTa U €€ KOMIIBIOTEPHBIN TEKCT TONOJHSIOT APYT ApYyTa.
Hcnonb3ys 35eKTpOHHBIN BapUaHT KHUTH 3HAYUTEIILHO OBICTPEE MOrOTOBUTH Ha €ro 0ase
pedepat, KOHTPOJIBHYIO paboTy, MOJIOTHATH TEKCT CBOEH pabOThI 1Moj TpeOyeMblid yueo-
HBIM 3aJ1aHueM 00beM. [leuaTHble KHUTH ropa3/io Jerye 1 ya00Hee YuTaTh.

Pabota ¢ KHUTOM, CTYyI€HTHI CTAIKUBAIOTCS C pAIOM TIpodsieM. OTHa U3 HUX — KakKast
kHura ayuqie. [{enecooOpa3Ho B epByto ouepeib 00paTUTHCA K JINTEPAType, PEKOMEHI0-
BaHHOM mpenojaasarenieM. LlenecooOpa3Ho mpoynTaTh aHHOTAIMIO K KHUTE HA €€ CTPaHu-
11axX, B KOTOPO yKa3aHO, KOMY M JIJIsl KAKUX I1eJIel OHA MOKET OBbITh MMOJIe3Ha.

Hpyrasa npodiema — kak 3 (HEeKTUBHO YCBOUTHh MaTepuai KHUru. KauecTBo ycBoe-
HUSl y4eOHOTO Marepuaia CyImeCTBEHHO 3aBUCIT OT MaHEPhl MPOYTEHUS KHUTH. MOXXHO

BBIICIINTD IIATh OCHOBHBIX ITPUCMOB pa6OTBI C J'IPITCp&TYpOﬁ:
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YreHne-npoCMOTp UCHOIB3YETCS ISl IPEABAPUTEIBHOIO O3HAKOMIIEHHUS C KHUTOM,
OLIEHKU €€ LEeHHOCTH. OH IpeanosiaracT 03HaKOMJIEHUE C aHHOTALUEH, MPEeInCIOBUEM,
OIJIABJICHUEM, 3aKJIFOUYEHUEM KHUTH, TIOMCK I10 OTJIABJIEHUIO HAan0O0JIe€ BaXKHBIX MBICIIEH U
BBIBOJIOB aBTOpA IPOU3BEACHHUS.

Bb16opouHO€E uTeHHEe MperoiaraeT n3ouparesibHOe YTEHUE OTAEIbHBIX Pa3/ieioB
TEKCTa. JTOT METOJI UCIOJIb3YETCsl, KaK MPaBUIIO, I1OCIE MPEABAPUTEIBHOIO ITPOCMOTPa
KHUTH, IPY €€ BTOPUYHOM YTEHHUU.

CkaHupoBaHHUE MPEACTABISAET OBICTPBII MPOCMOTP KHHUIHU C LIEJBI0 OUCKA (pamu-
auu, GakTa, OICHKU U JIp.

VYrimyOneHHoe YTeHue mpeinoiaraet oOpaileHue BHUMAHUS Ha €Tl COACP KaHUsI
TEKCTa, €ro aHAJIU3 U OLEHKY. CKOpOCTh MOJA00HOI0 BUAA YTEHHSI COCTABIISIET OPUEHTUPO-
BOYHO 710 7-10 ctpanun B yac. OHa MOXET OBbITh U BBIILIE, €CJIM YUTATENb YK€ 00J1a1aeT
ornpezesIEHHbIM 3HAaHUEM T10 TeMe KHUTH WM CTAaThU.

Yray6iieHHOE UTeHUEe JTUTEepaTyphl IPeIoaraeT:

e CrpemieHHME K DIOHMMAaHHMIO NPOYUTAHHOTO. be3 TNOHMMaHuA CMBICIA,
IPOYUTAHHOTO HH(POPMALUIO €€ OYEHb TPYTHO 3aIIOMHUTb.

e OOxyMbIBaHUE U3JI0KEHHON B KHUTE€ HH(opManuu. Toraa coOCTBEHHbIE MBICIIH,
BO3HUKILIME B X0JI€ 3HAKOMCTBA C Uy>KMMH padOTaMH, ITOCITY>KaT OCHOBHOM JUIsI HOJyYEHUS
HOBOT'O 3HAHUSL.

e MpbICIIEHHOE BBIJIEJICHHE KIIOYEBBIX CIIOB, WAEH pa3apoOJeHHe CoJep)KaHusd
TEKCTa Ha JJOTMYECKHE OJOKH, COCTABIEHHUE IJIaHa NMpoYnTaHHOro. Ecim cTyaeHT nMeer
JIEJI0 C JIMYHOM KHUTOM, TO KJIFOYEBBIE CIIOBA M MBICIIA MOYKHO MOAYEPKHYTh KapaH/1allloOM.

e CocraBieHue KOHCIIEKTa U3yUYeHHOT0 MaTepuaia. Eciu cTaThs Wi pa3ien KHUru
10 00beMy HEOOJIBIION, TO LEIECO00Pa3HO NPUCTYIHUTh K KOHCIIEKTUPOBAHUIO, TPOYUTAB

UX IOJHOCThIO. B APYTUX ClIydasaX KCJIATCIIbHO IPOYUTATh 7-10 CTpaHHU1I.

7. @oHABI OLEHOYHBIX CPEACTB
7.1. IlepeyeHb KOMIETEHUMH ¢ YKa3aHUEM 3TANOB UX ()OPMUPOBAHMS

B MpoIlecce 0CBOEHNsI 00Pa30BaTeIbHOI MPOTrPaMMbl

CemecTp OucumnnuHbl /anemeHTbI NporpaMmbl (npaktukmn, FTMA), yuactylowme
(Kypc) B hOPMMPOBaHNM KOMNETEHLMM
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WUA-1nk-1. 3HaeT METOAMKM NPOBEAEHUA IKCNEPUMEHTOB U UCNbITaHWMIA, METOALI aHanu3a ux pe-
3ynbTaToB
1. 1(1) HanotexHonoruu B AlK
2. 1(1) McnbiTanune CenbcKoX03sMCTBEHHON TEXHWKM
3. 4(3) BbInonHeHne 1 3almta BbINyCKHOWM KBanugukaLoHHON paboTbl
U0-2nk-1. YMeeT BbIOMpaTh METOANKN NPOBEAEHMSA IKCNEPUMEHTOB U UCNbITaHUW, aHANU3NUPO-
BaTb WX pe3ynbTathbl
1. 1(1) HanotexHonorum B AMNK
2. 1(1) McnbiTaHne CenbckoX03sMCTBEHHON TEXHWKM
3. 4(3) BbinonHeHe 1 3awmTa BbinyCKHON KBanNMMUKaLMOHHON paboTbl
UO-1nk-3. 3HaeT coBpeMeHHble HanpaBneHUsl pa3BUTUA CeNbCKOXO3AWCTBEHHON TEXHUKN N TEXHO-
NorMi NPOM3BOACTBA CENbCKOXO3AIMCTBEHHOW NPOAYKLUM
1. 1(1) Hay4Hble 0CHOBbI 3KcnnyaTauum MawwuH u obopygosanus B AMNK
2. 1(1) [MpoektnpoBaHne MTIT B CebCKOXO3ANCTBEHHbIX NPEANPUATUSAX
3. 1(1) HanotexHonoruu B AlK
4. 1(1) McnbiTanne cenbckoXxo3samMCTBEHHON TEXHUKM
5. 2,4 (1,2,3) [pon3BOACTBEHHASA NPaKTMKa
6. 2(1) TexHonornyeckas (MPOEKTHO-TEXHONOTMYECKast) NpaKkTuka
7. 4(2) JKcnnyaTtauuoHHas npakTuka
8. 4(3) BbInonHeHne 1 3almTa BbINyCKHOWM KBanugukaLoHHON paboTbl
WUO-2nk-3. YMeeT aHanu3npoBaTh NpenMmyLLecTBa U HeOCTaTKU HanpaBneHUs pa3BUTMA CeNbCKo-
XO3INCTBEHHOW TEXHUKU U TEXHONOIUI U afanTUPOBaTh HOBbIE PEeLIEHNA K YCIOBUAM Npeanpus-
™A
1. 1(1) MpoekTuposaHne MTT1 B CenbCKOXO3AMCTBEHHBIX NPEANPUATUSAX
2. 1(1) HanotexHonorum B AlK
3. 1(1) McnbiTaHue CenbCckoX03sMCTBEHHON TEXHUKM
4. 2,4 (1,2,3) [Mpon3BOACTBEHHAS NPAKTMKA
5. 2(1) TexHonornyeckas (MPOEeKTHO-TEXHOMNOrMYeckas) npakTuka
6. 4(2) OKCNyyaTauMoHHas npakTuka
1. 4(3) BbinonHeHe 1 3awmTa BbinyCKHON KBanNMMUKaLMOHHON paboTbl
7.2. Onucanue nokasaresjeil ¥ KpUTepueB OLICHUBAHUSA KOMIIETCHIUM
Kputepum oueHnBaHus
Lkana no TpagMUMOHHON NATMGANbLHOW cUCTEMe
Moka3arenu - > > -
[onoporoBbIi («He- MoporoBbIit MpoaBUHYTLIK Bbicokun
YOOBNETBOPUTENBLHOY) | («yAOBNETBOPUTENLHOY) («xopoLioy) («OTANYHOY)
UAO-1nk-1
CDparmeHTaprle 3Ha- 3Haet METOAMKM npoBeae- 3Haet METOAMKM Npo- 3HaeT meTo-

HUS! N0 MEeTOAMKaM
npoBeLeHs aKenepu-

HWS SKCNEPUMEHTOB W UC-
MbITaHWIA, METOAbI aHa-

BEJEHWS SKCNEPUMEH-
TOB W UCMbITAHUI, Me-

AVKV npoBefe-
HUS 3KCTIepu-

MEHTOB W UCMbITaHUIA, | NK3a UX Pe3yNnbTaToB C Cy- | TOAbl aHann3a Ux pe- | MEHTOB W UC-
3HaHus MeTofbl aHanusa ux WEeCMeEeHHbIMU OWUbKaMu | 3ynbTaToB C HECYWe- | MbITaHWNA, Me-
pesynbTaTos CMBEHHbLIMU OWUb- TOObl @HanM3a
Kamu WX pesynbTaToB
Ha 8bICOKOM
ypogHe
OtcyTcTBIE YMEHMN, YMeeT nonb3oBathCa Me- | YMEET nonb3oBatbCs | YMEET nonb3o-
NPEAYCMOTPEHHBIX TOAMKaMU NpoBeaeHNs MeToaMKkaMu nNpoBeae- | BaTbCs METo-
YMeHus [aHHOW KOMNETEHUMER | SKCNEPUMEHTOB W UCMbITA- | HWS AKCMEPUMEHTOB U | AWMKaMu npoBe-

HUI, METOMbI aHaNn3a ux UCMbITAHWIA, METO b

[AeHWS Kcnepy-
MEHTOB M UC-
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PEe3ynbTaToB C Cyue-

aHanu3a ux pesynbTa-

MbITaHWIN, Me-

CMEEHHbIMU 3ampyOHeHU- | TOB C HEKOMOPbIMU 3a- | TOAbl aHaNM3a

AMU. mpyOHEHUSMU WX pe3ynbTaToB
Ha 8bICOKOM
yposHe

OtcyTcTBME UNKU HanK-
une hparMeHTapHbIX
HaBbIKOB NPeAyCMOT-

Bnapeet metoamkamu
NpOBEAEHNS SKCNEPUMEH-

TOB W UCTIbITAHWIA, METOADI

Bnapeet meToaukamm
npoBeaeHNs akcnepu-
MEHTOB W UCTbITaHWUN,

Bnapeet meTo-
Avkamu npoee-
JeHus aKkenepu-

PEHHbIX JaHHOW KOMNe- | aHanusa ux pesyrnbTaTos METO/bl aHanmn3a 1x MEHTOB U1 UC-
HaBblku TeHUmen Ha HU3KOM ypOoBHe. pe3ynbTaToB C HEKO- MbITaHWiA, Me-
mopbiMu 3ampydHeHU- | Tofbl aHanu3a
amu WX pesynbTaToB
8 NosIHoM 06b-
eme
Nh-2nk-1
®dparmeHTapHble 3Ha- 3HaeT MeToauku npoBe- | 3HaeT METOAMKM Npo- | 3HAET METOQMKM
HWS NO BbIGOPY METO- AEHNS SKCNEPUMEHTOB M | BEAEHMS SKCNEPUMEH- | MPOBeAEHNS
OVK NPOBEEHMUS 3KCMe- | UCTbITAHWA, aHanNMU3npo- | TOB W UCMbITaHUIA, aHa- | SKCMEPUMEHTOB
3 PUMEHTOB W UCMbITa- BaTb X Pe3ynbTaThl C Cy- | NM3MPOBaTh UX pe- W UCTIbITAHWA,
HahuA HWI, aHaNM3MpoBaTb WX | WECMBEHHbIMU OLWILb- 3ynbTaThl € Hecyule- aHanuanpoBarb
pesynbTaThl Kamu CMBEHHbIMU OWUb- WX pesynbTaTbl
Kamu Ha 8bICOKOM
ypogHe
OtcyTCTBUE YMEHUI, YmeeT Bblbupatb MeTo- YmeeT BblOupaTth Me- | YMeeT BbIOU-
NpeayCMOTPEHHbIX AaH- | AWK NPOBEAEHMS AKCMe- | TOAWKW NPOBEAEHMS paTb METOAMKM
HOW KOMMETeHLWeN PUMEHTOB W UCMbITAHWA, | SKCNEPUMEHTOB M UC- | NPOBEAEHMS
aHanusnpoBarb WX pe- NbITaHWA, aHANWU3NPO- | 3KCMEPUMEHTOB
YmeHus 3ynbTaThl C CywecmeeH- | BaTb UX Pe3ynbTaThl C | W UCMbITAHMA,
HbIMU 3ampydHeHUSMU. HeKkomopbiMu 3ampyd- | aHanusupoeaTb
HeHusiMu UX pesynbTathl
Ha 8bICOKOM
ypogHe
OtcyteTue unu Hanw- | BriageeT meTogukoi npo- | BnageeT MeToaukon Bnapeet meTo-
yne dparMeHTapHbIX BeJEHNsI SKCNEPMMEHTOB | NPOBEAEHNS KCnepu- | AMKOiA Nposeae-
HaBbIKOB NPeAYyCMOoT- W UCTIbITAHWIA, aHaNM3au- MEHTOB M UCMbITAHUIA, | HWS SKCTepy-
H PEHHbIX JaHHOW KOMMe- | poBaTh UX pesynbTaThl aHanMaupoBaThb UX pe- | MEHTOB U UCMbI-
aBblku TeHUuen Ha HU3KOM ypogHe. 3ynbTarthl TaHWil, aHanuau-
C HEKOMOpPbIMU 3a- poBaTb WX pe-
mpydHeHusMU 3ynbTathl 8 Nos-
Hom obbeme
UAO-1nk-3
®parmeHTapHble 3Ha- 3HaeT CoBpPEMEHHbIE 3HaeT COBPEMEHHbIE 3HaeT coBpe-
HWS MO COBPEMEHHBIM HanpaBneHus passuTHs HanpaBneHns pa3su- MEHHbIe
HanpaBneHnaM paseu- | CEMNbCKOXO3SNCTBEHHOM TWS CENbCKOXO03AN- HanpaeneHns
TWSi CEMbCKOXO035M- TEXHUKA U TEXHOMOT WA CTBEHHO TEXHUKM W pa3BUTUS Ceflb-
CTBEHHON TEXHUKMA U MPOM3BOACTBA CEMbCKO- | TEXHOMOMIA CKOXO3SIICTBEH-
3 TEXHONorun XO35IMCTBEHHOW NPOAYK- NpoW3BOACTBA Cenb- HON TEXHWKW U
HaHuA NPOM3BOLCTBA CENbCKO- | LUK C CYWECMBEHHbIMU | CKOXO3MCTBEHHOW TEXHOMOruM
XO35MCTBEHHOW NPOAyK- | owubkamu NPOLYKUMK C Hecyuwle- | NPOW3BOACTBA
LUuu CMBEHHbIMU oW Ub- CenbCKOX035M-
Kamu CTBEHHOWN Npo-
OYKUWW Ha 8bl-
COKOM ypogHe
OtcyTcTBUE YMEHUA, YMeeT ncnonb3oBath Co- | YMeET 1Cnonb3oBaThb YMeeT ucnonb-
NpesyCMOTPEHHbBIX AaH- | BPEMEHHbIE HanpaBsne- COBPEMEHHbIE Hanpas- | 30BaTb COBpeE-
YmeHus HOW KOMNETEHLMel HWS! Pa3BMTUS CENbCKOXO0- | NEHUs PasBUTUS CeMb- | MEHHbIE
3ANCTBEHHOM TEXHUKM U CKOXO3ANCTBEHHON HanpaBneHns

TEXHONorNn

TEXHUKN 1 TEXHOSIOTWA
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NpON3BOACTBA CEMbCKO-
XO3SICTBEHHOW NPOJyK-
LN Ha HU3KOM yposHe.

NPOM3BOACTBA CEllb-
CKOX03AMCTBEHHON
NPOAYKUNN ¢ HecyLye-
CMBEHHbIMU OWUb-
Kamu

pasBuTUS Cefb-
CKOXO3SCTBEH-
HOW TEXHWKW U
TeXHonorun
MpoM3BOACTBA
CenbCcKoXo3sii-
CTBEHHOI Npo-
ByKUWW 8 nori-
HOM 0bbeme

OtcyTCTBME UMK HANK-
yne doparMeHTapHbIX
HaBbIKOB NPeayCcMOT-

Brapgeet HaBbIkaMn 1C-
Nnonb30BaHNA COBPEMEH-
HbIX HanpaBnean?l pa3Bu-

BnageeT HaBblkamm
NCnonb3oBaHMA coBpe-
MEHHbIX HaﬂpaBJ’IeHVII?I

Bnageet HaBbl-
Kamu 1cnornb3o-
BaHWA coBpe-

PEHHbIX JaHHOW KOMNe- | TUS CENbCKOXO3ANCTBEH- | PasBUTUS CESTbCKOXO- MEHHbIX
TeHUMen HOW TEXHUKM W TEXHOMO- | 3ACTBEHHOM TEXHUKM | HanpaBneHWI
i 1 TEXHOMNOTUI pa3BUTUS Ceflb-
HaBbiIkH MPOM3BOACTBA CeMbCKo- MPOM3BOACTBA Cefb- CK({XO3$II7ICTB€H-
XO35MCTBEHHOW NPOAYK- | CKOXO3AMCTBEHHON HOM TEXHUKN W
LW Ha HU3KOM ypogHe. npoaykuun 8 docma- TEXHONorun
MoYHOM obbeme npou3BoACTBa
CEeNbCKOXO035M-
CTBEHHOW Npo-
AyKUWW 8 norsi-
HoMm 06Bbeme
WUAO-2nk-3
®parmeHTapHble 3Ha- 3HaeT npeumyuwlectBa m | 3HaeT npeumyllecTBa | 3HaeT npenmy-
HWS N0 aHanW3upoBa- HeJoCTaTKu Hanpasne- W HeQOCTaTKM Hanpae- | LIECTBa U Heao-
HWIO NpeumyLLecTsa 1 HWS Pa3BUTUS CENbCKOXO- | NEHWUS Pa3BUTUSA CeNb- | CTaTKM Hanpae-
HeoCTaTKu HanpaBne- | 3UCTBEHHOM TEXHUKM W CKOXO3ANCTBEHHON NeHns pa3BuTmUs
HWS Pa3BUTUS CENbCKO- | TEXHOMOrWA M adanTpo- | TEXHUKM U TEXHONOTMI | CeNbCKOX03aM-
XO3AWCTBEHHON TEX- BaTb HOBbIE PELUEHMS K W afanTMpoBathb HO- CTBEHHON Tex-
3HaHua HUKWM 11 TEXHOMOTWIA 1 YCIOBUAM NPEANPUSTUS C | Bbl€ PELLEHMUS K YCIO- | HUKM 1 TEXHOMO-
ajanTupoBsatb HOBbIE CYWECMBEHHbIMU OWUG- | BUSIM NPeanpUATHS ¢ A 1 aganTupo-
PeLUEHMS K YCIIOBUAM Kamu HECYLECMBEHHbIMU BaTb HOBbIE pe-
npeanpuatns owubkamu LIEHNS K ycro-
BMAM Npeanpus-
TWS Ha 8bICOKOM
ypogHe
OtcyTcTBIE YMEHMN, YMeeT aHanuanpoBaTb YmeeT aHanuanpoBaTb | YMeeT aHanuau-
NPEAYCMOTPEHHbIX AaH- | NpeuMyLLecTBa 1 Hedo- NPEUMYyLLECTBA W He- poBaTb Npenmy-
HOW KOMMETEHLeN CTaTKW HanpasrieHns pas- | JOCTaTKu Hanpasre- LLlecTBa M HeJo-
BUTUSI CEMbCKOXO3SN- HWS! pa3BUTUS CENbCKO- | CTaTKW Hanpae-
CTBEHHOW TEXHUKM M TEX- | XO3ANCTBEHHOMN TEX- NeHna pas3suTUs
HOSTOTU U @4anTUPOBaTh | HWUKW M TEXHOMOMIA 1 CENbCKOX0351-
y HOBblE PELUEHUs K YCNO- | aAanTMpoBaTh HOBblE | CTBEHHOM TeX-
MEHMA BMAM NPEAnpuATUS Ha PeLIEHNs K YCIIOBUSAM HUKW N TEXHOIO-
HU3KOM ypogHe. NPEANpUATUS C HECY- rUi M aganTupo-
WecmeeHHbIMU owub- | BaTb HOBbIE pe-
Kamu LIEHNS K ycro-
BMAM npeanpus-
TWSi 8 NOSTHOM
obbeme
OtcytcTBre unu Hanu- | Bnageet HaBblkamu aHa- | BnageeT HaBbikamu Bnageert HaBbl-
une chparMeHTapHbIX NM3MPOBaHNS NpeuMyLLe- | aHanu3upoBaHuUs Npe- | Kamu aHanuan-
HaBbIKK HaBbIKOB NPeayCMOT- CTBA W HeoCTaTKMN WMyLLECTBA U Heo- pOBaHWs npe-

PEHHbIX JaHHOW KoMne-
TeHUueNn

HanpaBneHus passuTHs
CEMNbCKOX035IMCTBEHHOW
TEXHUKW U TEXHOMNOTUIA U

CTaTK1 HanpaBneHns
pasBUTUS CENbCKOXO-
3CTBEHHOW TEXHWKN

nMmyLLEecTBa 1
HefocTaTku
Hanpaenexus
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afanTupoBaThb HOBbIE Pe- | M TEXHOMOTWIA M afan- | pPasBuUTUS CeMb-
LEHUS K YCrIOBUAM Nped- | TMpOBaTb HOBble pe- CKOXO3SCTBEH-
NPUATUS Ha HU3KOM LUEHNS K YCIIOBUSIM HOW TEXHWKM 1
yposHe. npeanpusTs 8 docma- | TEXHONOMUIA 1
moyHoM 0bbeme ajanTupoeatb
HOBbIE pPeLLeHNs
K YCoBUSIM
NpeanpusTus 8
nonHom obbeme

7.3. TunoBbie KOHTPOJIbHbIE 32 IaHUA
TecThbl 1J1s1 KOHTPOJISA

Bonpoc 1. Kakoit MeTo He OTHOCHTCSH K OCHOBHBIM METOAAM I0JIyYeHUSs
YIJIEPOJHBIX HAHOTPYOOK U HAHOBOJIOKOH ?
C .
Jlyrosoit
JlazepHo-TepMHuUECKUI
[Tuponutnueckui

buorexHomornuecku

Bomnpoc 2. O0pa3oBanue cynepMoJieKYJIbl B CYyIIPAMOJICKYJISPHOM XUMHH
MO’KHO ONIMCATH KAK:
w Peuenirop + cyGcTpat(bi)
Peuenrop + peuentop
Cyo6cTtpar + cyocTpat(bl)

Penenrop + MmoHOMEpHI

Bonpoc 3. Kakumu 00s13aTe/IbHBIMYI CBOWICTBAMM 10JI5KEH 00J1a1aTh KAHTH-
JeBep?
2 JloJ>KeH MPOBOUTD JAEKTPUUECKUN TOK
S JloJKeH OBITh BBITIOTHEH W3 MarHUTHOTO MaTepuasa

JlomxeH OBITh BBITIOJHEH U3 3aKaJéHHOM CTaau

IOJKEH OBITH THOKUM C U3BECTHOM JKECTKOCTHIO

Bomnpoc 4. Kakoii u3 MUKPOCKOINOB H300PETEH MO3Ke OCTATbHBIX?
CKaHUPYIOLIHUN CUIIOBOM MUKPOCKOIT
CkaHUpyIONNA TYHHEJIBHBIA MUKPOCKOIT
PacTpoBb1ii MUKpOCKOTI

[IpocBeunBaroOmuMi 3EKTPOHHBIA MUKPOCKOI

Bomnpoc 5. I'te 06171 1300peTéH CKAHUPYIOLIUI CHJIOBO MUKPOCKOI?
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B Poccun, B pusuko-rexunueckom uncruryte um. Modde
B CIIIA, IBM

B repmanckom ¢unuane IBM

~

B mBeiinapckom punuane IBM

Bomnpoc 6. K10 BBeJ1 B HAYYHYI0 JIMTEPaTypy TePMUH HAHOMATEPHAJIbI?

w I'. I'neutep
© K N Andepon
P. ®eitnman
2. Hpekcnep
Bomnpoc 7. Ilouemy pudocomy Ha3bIBAalOT MOJIEKYJISIPHBIM acceMOiepom?
2 Pubocombl CTpOSIT OENKH, OCHOBBIBASICh HA UHCTPYKLUSAX, XPAHSILIMXCSA HA HUTKAX
PHK.
Pu6ocombl nMEIOT pa3mMep HECKOJIBKO JECATKOB HAHOMETPOB.
PrubocoMbl MOTyT CBOpaunBaThCs B KIIyOKH, H3MEHSI YETBEPTUUHYIO CTPYK-
Typy

Pr60oco6n1 yMeroT IpeoOpa30BbIBATh MEXAHUICCKYIO SHEPTHUIO B SHEPTHIO
XUMHUYECKUX CBSI3EM.

Bomnpoc 8. Eciiu moMecTHTh TOHKHUIH €JIOH MOJYNPOBOAHUKA ¢ IIUPOKOI 3a-
NPEeEHHON 30HOM MeKAY ABYMS MOJYINPOBOJHMKAMU C Y3KOH 3aNPeIliéHHOM 30-
HOM, TO MOJIYYUTCH:
~

KBanToBas Touka
KBanToBas sma
KBanToBbIli Oapbep

KBanToBas uria

Bonpoc 9. Kak Ha3bIBaeTcsi camasi BbICOKAsi JHepreTuyeckasi 30Ha B JHepre-
THYECKOM CIeKTpe MOJIyNPOBOIHNUKOB?

~
30Ha MPOBOJIUMOCTH
3anpeTHas 30Ha
BanenTtHas 30Ha
KBanToBas 30Ha
Bomnpoc 10. Urto Takoe Be3uKyJIbl?
~

CyOKJIETOYHBIE YaCTHIIBI

Hanopa3mepHsie BUpyChI
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3aMKHYyTbIe OUCIIOMHbIE MEMOpaHHbIE 000JI0UYKH

benkoBbie MOJIEKYIIBI, copepskamue HepMEHTHI

Bonpoc 11. Kakas BeJnunHa He BXOAMT B ypaBHeHue I'udooca-Tomcona?

~
Temmepatypa miaBieHus
CB00OO/IHAsI MOBEPXHOCTHAS SHEPT U
N3meHeHne TernocoaepxaHus
Bs3kocTe kpucTaimra
Bomnpoc 12. Urto Takoe moJieKyJIsipHbIii accemOiep?
~

Menpuaiiast 4acTHIla aToMa

MounekymnsipHasi MalliiHa, KOTOpasi 3anporpaMMUpOBaHa CTPOUTH MOJIEKYJISP-
HYIO CTPYKTYpY U3 00Jjiee MPOCTHIX XUMHUECKUX OJI0KOB

CyOxkiieTouHas yacTuiia

Komnounneiii ancamons [TAB

Bonpoc 13. KTo BnepBblie BBIIBUHYJI W€K 0 PA3BUTHH HAHOTEXHOJIOTHH B
COBpPEeMEHHO (popMyIUpoOBKe?

2 I1.C. Jlamac
0. Hpekcraep
P. ®eitaman

H. Bunep

Bomnpoc 14. Kak Ha3bIBaeTcs1 3HaMeHUTass KHUra J. /[pekciepa, nocBsAEH-
Hasli HAHOTEXHOJIOTUM ?

~
ManmHbl KOHCTPYUPOBaHHUS
MammHbel HAaHOTEXHOJIOTUU
MamuHsl co31aHus
MammHbl TEXHOJIOTUH
Bomnpoc 15. Kakoe cBOHCTBO XapaKTepHO 1JI MUKPOIMYJIbCUM ?
~

MuUKpOIMYIBECUH TPO3PAYHBIC KUIKOCTH
MHUKpPOIMYIIBCUU UMEIOT TEMHO-CEPBIN LIBET
MUKpPOAIMYIBCUHN HETIPO3PAYHBIE KUJIKOCTH

MUKpPOIMYIIBCUH SABJISIFOTCS XOPOLIMMU MPOBOJHUKAMHU JIEKTPUUYECTBA

Bonpoc 16. Kakasi 13 HAHOCTPYKTYP fIBJISA€TCH TEPMOANHAMMYECKH HEYCTOHYH-
BOi1?
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Muxkposmynbcus
Munemisl
VYrieponHbie HAHOTPYOKHU

HanoctpykTypsl, opMupyronmecss HHTEHCUBHOM MIIaCTHYECKON Aedopma-

e
Bomnpoc 17. Uro o3navyaer ypasHenue I'udooca-Tomcona?
~
B3anmocBs3b NOBEPXHOCTH 00BEKTA U €ro o0bema
-~
B3anMocBs3b TEMITEpATYPBI IUIABJICHUS KPUCTAJIINTA U BI3KOCTH
-~

B3auMocBsI3bp M3MEHEHUS TCINIOCOACPIKAHUA KPUCTAJIJINTA U €TI0 COCTaBa

B3anMocBs3b TEMITEpATYPHI IUIABJICHUS KPUCTAJINTA U KPUBU3HBI OTPaHUYH-
BAIOILEH €r0 MOBEPXHOCTHU

Bomnpoc 18. B kakoM MUKpOCKOIIe MCIIOJIb3YeTCsl KAaHTHJIeBep?

9 . .
CxaHUPYIOIIHAN CUITOBOM MUKPOCKOIT
CxaHupyOINU TYHHEJIbHBI MUKPOCKOT
PacTpoBblii MUKpOCKOIT
[IpocBeunBaromyi AIEKTPOHHBIN MUKPOCKOII
Bonpoc 19. Padora ckaHUPYOIIEr0 TYHEJIbHOT0 MUKPOCKOIIA OCHOBAHA HA:
~

Judpakuuy peHTTeHOBCKUX JTyden

D¢ dexT TyHHENUPOBAHUS PJIEKTPOHOB UYepe3 TOHKUNA JTUIIEKTPUUECKHM MPO-
MEXYTOK MEKy MPOBOASILEH MOBEPXHOCTHIO 00pa3la u CBEPXOCTPOU UIIION

[IpocBeunBanue oOpasiia pEeHTT€HOBCKUMHU JTy4YaMu

[IpocBeunBanue 0Opasia My4yKoM FIEKTPOHOB MPHU YCKOPSIOIIEM HaIpsixKe-
guu 200-400 kB

Bomnpoc 20. Uto He MOkKeT ABJIATHCH CYNPaMOJIEKYJISIPHBIM aHcam0Jiem?
Besnkyia
Munenna
Mukposmyibcus

(v

IMPaBHUJIBHOI'O OTBCTA HCT

Bonpoc 21. O0pamarwTcs 14 B HyJIb BOJHOBbIE (DYHKIIHM HA TPAHHMIIe KBAHTOBOI

SIMBI
~

Ja

Her

Bonpoc noctaBiieH HEKOPPEKTHO
-20 -
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OTBeT 3aBUCHUT OT MU PHUHBL KBAHTOBOM SIMbI

Bomnpoc 22. ITomeniasi TOHKHMiA CJI0H NMOJYNPOBOJAHUKA € Y3KOM 3anpenéHHOM
30HOM MeKy ABYMS CJI0SIMH MaTepuasia ¢ 0osiee MMPOKOH 3anpeméHHo 30H0i,
MOJIy4aK0T:
~

KBaHTOBYIO TOUKY
KBanToBy10 siIMy
KBanToBbIii Oapbep

KBanToByto uriy

Bonpoc 23. IToueMy KBaHTOBbI€ TOUYKH HA3bIBAIOT HCKYCCTBEHHBIMH aTO-
mMamMu?

~
KBanToBas TOYK4, KaK 1 4aTOM, HMCCT AP0

KBanToBas Touka MOXKET BCTYIIATh B XUMHWYCCKUEC PCAKITNHN HOI{O6HO aToMaM
KBanToBas Touka umeet pasMCpeI aTOMa

B KBaHTOBOM TOUYKE ABMKEHHE OTPAHUYEHO B TPEX HANIPABJIEHUAX U dHEpre-
TUYECKUM CIIEKTP MOJHOCTBIO JUCKPETHBIN, KaK B aTOME

Bonpoc 24. Uto Takoe Qpysiiepen?
XKenezoconepxaiias HAHOCTPYKTYpa, UCIIONb3yeMasi B MEIUILINHE
VYrnepoaHast HaHOTpyOKa
CemeiicTBO MIapOOOPA3HBIX MOJIBIX MOJIEKY 001ei Gpopmyisl Cn

[Tnockuit nmuct rpaduTa MOHOMOJIEKYJISPHON TOJIIMHBI

Bomnpoc 25. Urto Takoe kanTuiaesep?
KommnbroTepHblii 070K B CHJIIOBOM MHUKPOCKOIIE
KommproTepras mporpamMma 00paOOTKH JaHHBIX CKAHUPYIOMEr0 MHUKPOCKOTIIA
[Toanoxka a1 06pa3IoB B paCTPOBOM MUKPOCKOTIE

3OHI[ B CKaHHUPYIOIIEM CUJIOBOM MHUKPOCKOIIC

Bomnpoc 26. Kak BeJMunHAa TYHHEJBbHOI0 TOKAa NIPH padoTe TYHHEJIbHOI'0
MHKPOCKOIA 3aBUCUT OT PACCTOSHUS MEKIY OCTPHEM MIJIbI M HCCIeAyeMbIM 00-
pasuom?

o .
JInHEeWHO BO3pacTaeT ¢ yMEHBIIEHUEM PACCTOSIHUSA
JIMHEWHO YMEHBIIIAETCS C YMEHBIIEHUEM PACCTOSIHUSA
OKCHOHEHIMAIBHO BO3PACTAET C YMEHBIIEHUEM PACCTOSIHUS

SKCHOHCHIII/IaHBHO YMCHBIIACTCA C YMCHBIICHUCM PACCTOAHUSA
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Bomnpoc 27. I1o nomenkaarype MIOITAK ¢ysnepen Cr7 0003HauaeTcs cum-
B0JIOM (C7¢-Is5n) UTO 03Ha4aOT HMPPHI B KBAAPATHBIX CKOOKAX?

['pynny cummeTpun
JIutepaTypHbI€ CCBIIKH

-~
HuameTtp QysuiepeHa B HAaHOMETpax

Yucino aToMOB B KOJBIAX

Bomnpoc 28. Coennnenusi gpysiiepeHoB, B KOTOPbIX NPUCOCAUHEHHBIE ATOMBI,
HOHBI WJIN MOJIEKYJIbl HAXOAATCS CHAPYKH YIJIEPOAHOI 000/109KH, HA3bIBAKOTCS:
2 DK303/IpalIbHBIE COSTUHEHUS
DHI03paJIbHBIE COCTUHEHUS
CynpaapaiibHble COETUHEHUS

HapaﬂpaJILHBIG COCIMHCHUA

Bomnpoc 29. Kakne HAaHOCTPYKTYpPbI 00HAPYKEeHbI B IIYHTUTOBBIX MOpoaax?
OpnHocoiHbIE HAHOTPYOKHU
OyiepeHsl
JIumocomsl

MarauTHBIC JKUIIKOCTH

Bomnpoc 30. B kakom rogy H. ®@eiiHMaH BbIIBHHYJI H/I€I0 0 PA3BUTUHM HAHO-
TEeXHOJIOTUHU?

w 1653
1876
1959
1985

~
r~

f*

Bonpoc 31. Kak mensiercst BKi1aja Mexk@a3Hoii 00j1acTu B 001ue CBOMCTBA

00beKTA NPU YMEHbIICHUH ero pasmepa?

) . .
[Tpu ymeHbIIeHNH pazmepa 00beKTa BKIIaI MeX(a3Hoit 061acTH B 00IIHE CBOMCTBA

00BEKTa YMEHBIIIACTCS

[Ipu ymenbiieHun pazmepa o0beKTa BKIaa Mexk(azHoit o01acT B 00IIHe
CBOMCTBa 00BEKTA YBETUUMBACTCS

[Ipu ymenblieHnH pazMepa oObeKTa BKIaa Mex(azHoil o01acTi B o0ue
CBOMCTBa 00BEKTA MPOXOAUT Uyepe3 MakcuMyM ipu 100 Hm

[Tpu ymenbIiiennn pazmMepa 00beKTa BKIIa] MexX(a3Hoi 001acTu B oOmue
CBOMCTBa 00BEKTA MPOXOAUT Yepe3 MUHUMYM Iipu 100 HM

Bonpoc 32. Uem usBecrten J. [Apexciep?
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OcHoBaTeslb HAHOTEXHOJIOTUHU
Hanucan nu3BecTHyto KHUTY "MallHbl co3/1aHus"
SBnsieTcst Npe3uIEHTOM MEXKTyHAPOIHOTO O0IEeCTBAa HAHOTEXHOJIOT U

[1epBOOTKpBIBATEND YIIEPOJHBIX HAHOTPYOOK

Bonpoc 33. Uto 03Ha4YaeT OTHOCALIMICA K CO3AAHUI0 HAHOO0OHEKTOB TEPMUH
"Bottom up'"?

-~
Coznanre HaHOCTPYKTYPHUPOBAHHOTO CJIOSI HA IOBEPXHOCTU 00BEKTa
CrpykTypooOpa3zoBaHue, CO3JaHue HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI
JlucneprupoBaHue, yMEHbBIIICHUE pa3Mepa HAaHOOOBEKTOB
Coznlanrne HaHOCTPYKTYPUPOBAHHOIO CJI0SI METOJIOM CyOIMMAaIii BEUIECTBA
Bonpoc 34. Uto Takoe KBaHTOBasi TOUKAa?
~

KBaHTOBas TOuka npecTaBisieT co00H HAaHOOOBEKT OJTHOTO MaTepHalia HaXo -
IMICS HA MaTpPULIE U3 IPYroro MaTepuasa

DieMeHTapHasi CTPYKTypa KBaHTOBOTO M3JIyUYEHUS
Hanopa3MepHblii pa3pbIB B 2JIEKTPOMarHUTHOM U3y4YE€HUN

KBaHT, Hax0AAMHICS B SJICKTPOMAarHUTHOM TIOJIE

Bomnpoc 35. Uto Takoe HAaHOTPYOKH?

C .
[IpoTsKeHHBIE CTPYKTYPBIL, COCTOSIIME U3 CBEPHYTHIX I'€KCarOHAJIbHBIX CETOK C aTO-

MaMH¥ yriiepoja B y3iax
CemelicTBO 1apooOpa3HbIX MOJIBIX MOJEKYI o01el Gpopmyoit Cy,
[IpoTsKeHHBIE CTPYKTYPBI U3 YIJIEPOJAHBIX MEPETIICTEHHBIX enen

MeTaHHOopFaHHqGCKﬂe BUTBIC ITOJIMMCPBI

Bonpoc 36. KTo u3 u3BeCTHBIX McC/Ie0BaTe e He IBJIsSIETCS JIaypeaToM
Hobenesckoii npemun?

- K.-M. Jlen
KN Andepos

P. ®eitnman

~

[IpaBunbHOrO OTBETA HET

Bomnpoc 37. Kakoe u3 BbIcKa3bIBaHM COOTBETCTBYET ONpe/ieIeHUI0 HAHO-
TEeXHOJIOTUHU, JTaHHOMY B HanmoHa/IbHOM HAHOTEXHOJIOTHYeCKO MHULIMATHBE

CIIA?
~
HanoTtexHonorus - 3To TeXHOJIOTUs CO3JaHHA HAHOMATCPHUAJTIOB

HanotexHonorus - 370 TEXHOJOTHUS Oy IyIIEro
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CyuiHOCTh HAHOTEXHOJIOTHUU B CIIOCOOHOCTH padOTaTh HA MOJIEKYJISIPHOM
YpOBHE, aTOM 32 aTOMOM CO3/1aBaTh OOJIbLLINE CTPYKTYPhI C PYHIAMEHTAIbHO HOBOM
MOJICKYJIAPHON OpraHu3anuen

CYTB HAHOTCXHOJIOTHNHU B CO3JaHHMH HAHOMCXaHU3MOB

Bomnpoc 38. YUrto takoe CVD?
Hcnapenue u ocaxieHrue B UHEPTHOM cpesie

Hcrnapenue u ocaxkIeHUE B pEAaKIIMOHHOW CPEE C MOJYyUEHUEM HOBBIX CO-
eIMHEeHUN

CamopacnpocTpaHSOIUNACs BBICOKOTEMITEPATYPHBII CUHTE3

DJIEKTPOHHBIM YHUI HA OCHOBE KBAHTOBOM TOYKH

Bonpoc 39. Kak naspiBasiach peub P. @eiiHMaHa 0 pa3BUTHN HAHOTEXHOJI0-
ruu?

o : :

Mammnsl coznanus - "The enging of creation”

Ha nue maoro mecra - "There is Plenty of Room at the Bottom"

Hanoctpyxkryps - "Nanostructures"

Hanoyctpoiictsa - "Nanodevices"

Bomnpoc 40. B kakux ycTpoiicTBax NPMMEHATCH MATHUTHASA KUIKOCTh?

-

Kunecxkorsl

Tpan3uctopsl

yCTpOﬁCTBa CMAa3KHU MAaroHuTHBIX JICHT

JnHamuku

Bomnpoc 41. UTo 03Ha4YaeT OTHOCAIIMICH K CO3AAHUI0 HAHOO0ObEKTOB TEPMUH
"Top down'"'?
2 JlucrieprupoBaHue, yMEHbIIIEHUE pa3Mepa 00bEeKTa
CtpykTypooOpa3oBaHue, CO3/JaHue HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI
Co3znanne HaHOCTPYKTYPUPOBAHHOTO CJIOSI HA HUKHEH MOBEPXHOCTH 00BEKTa

Co3aanue HaHOCTPYKTYPUPOBAHHOIO CIIOSI OCAAUTEIBHBIMU METOJAMH

Bonpoc 42. Kakoii u3 Poccuiicknx By30B BiepBblie POU3BET HA00P CTYA€HTOB HA
CNEeNMATBHOCTD ""HAHOMATEePHAJIbI' VISl MHIKEHEePOB?

2 PXTY um. JI.. Menaeneea

MockoBCKas TOCyJapCTBEHHAS aKaJeMUsI TOHKOM XUMHYECKOW TEXHOJIOTUH
nMm. M.B. JlomoHOCOBa

Cankr-IleTepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTMYECKUN UHCTUTYT
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YpanbCKuil TOCY1apCTBEHHBINM YHUBEPCUTET

Bomnpoc 43. Uto Takoe pa3mepHbIid 3pPeKT B TEXHOJIOTHH HAHOMATEPHUATIOB?

) o
H3meHeHne cBOMCTB HAHOOOBHEKTOB B 3aBUCUMOCTH OT pasMepa 3JICMCHTOB UX

CTPYKTYpBI
N3meHeHne pa3mepa HaHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCIOBUN

N3meHenue cBOMCTB HAaHOOOBEKTOB B 3aBUCHMOCTH OT BHEIIHUX YCIIOBUMN

HN3MmeHeHue pasMcEpa HAaHOOOBEKTOB B 3aBUCHMOCTH OT COCTaBa

Bomnpoc 44. Uto Takoe JTUNOCOMBI?

2 CyOKJIETOYHBIE YaCTHIIBI
benkoBble MOJIEKYIIbI, coaepKalue (PepMEHTHI
Hanopa3smepHsie BUpycChbl
3aMKHYyTbI€ OUCIIONHBIE MEMOpPaHHBIE 000I0YKH
Bomnpoc 45. Uto Takoe MAarHUTHAS! *KUJAKOCThH ?
~

PacriiaBieHHBIN MAarHUT
B3Bech (heppoMarHuTHBIX YacTHI] B KUIKOCTH
JKunkocTs, moABEprHYTass MAarHUTHON 00paboTKe

KunkocTu, n3MEHSIOMKE YIeTbHbINA, 00beM IIPU HAMarHUYUBaHUHU

Bomnpoc 46. Kakoe Ha3BaHHe /ISl HAHONIOPOLIKOB M HAHOMATEPHUAJIOB HC-
noJuab3oBajgoch B CCCP nauunas ¢ 50-x rogos?
~
YapTpagucnepcHble
BricokogucnpecHbie
Hanonucrniepcueie

CepxaucnepcHsie

Bomnpoc 47. Urto o3Hauyaer TepmuH '"HaHo'?
HaHo (mo-rpeyecku nanos) 03HayaeT Kapiauk
Hano (rmo-apeBHerepMaHcKu nanor) 03HayaeT THOM
Hano (mmo-utanpsiHCKM nano) 03Ha4aeT MaJCHbKUI YEJIOBEK

Hano (mo-ucnancku nanes) o3HayaeT MEJIKOE JKUBOTHOE

Bonpoc 48. IloueMy KBaHTOBbIC TOUYKH HA3bIBAKOT HCKYCCTBEHHBIMH aTO-

mMamMu?
-~
KBanToBas Touka, Kak ¥ aTOM, UMEET SJIPO
KBaHTOBas TOuka MOXKET BCTYIAaTh B XUMUYECKHUE PEAKIIUH MTOJI0OHO aToMaM
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KBanTOBas Touka uMeeT pasmMepsl aToMa

B kBaHTOBOU TOYKE IBUKEHHUE OTPAHUYEHO B TPEX HANIPABIICHUSX U DHEPre-
TUYECKHUM CIIEKTP MOJHOCTHIO JUCKPETHBIN, KaK B aTOME

Bomnpoc 49. Ykaxure npaBHJIbHYIO II0CJIe10BATEIbHOCTH BHA0B JIUTOIPa-
(v B 3aBHCUMOCTH OT YMEHbLICHHUS pa3Mepa MmoJy4aeMbIX 3J1eMEHTOB HHTe-
rpajbHbIx cxem (MMC)

~
Ontuueckas » Y®-nutorpadus » PeHTreHOBCKas » DIEKTPOHHO-Ty4YeBast
OnexkTpoHHO-Ty4YeBas » PentreHoBckas » Y ®-nurorpadus » Onruyeckas
PentrenoBckas » Y ®-nmurorpadust » Onruueckast » DIEKTPOHHO-TTydeBast
Y®-nurorpadus » Onruyeckas » DIEKTpOHHO-TTyueBasi » PeHTreHoBCcKast
Bonpoc 50. Urto Takoe npexypcop?
~

AnnapaT IJIL TIOJIYYCHUSA HAHOYACTUIT
JIro6oe HCXOAHOC BCIICCTBO B XUMMYECKOU PCaKM IMOJYUCHHUA HAHOYACTHIL

HcxonHoe BenecTBo, KOTOPOE CTAaHOBUTCA HEOOXOAMMOM, CYIIECTBEHHOM
Y4acThbIO IPOYKTa

BemectBo-karanuzaTop npu noJiy4eHUM HAaHOYACTHLL.

Bonpocs! k 3a4eTty

1) O6mue cBeneHUs O HAHOTEXHOJOTHAX: UTO TOHMMAETCs MoJ TepPMHUHAMHU
"Hanomarepuansl”, "Hanorexnonorun", "HanocucremHasa texnuka'. IlpuBectn mnpu-
MEPBI.

2) CxaHUpYIOUINI TYHHEIbHBI MUKPOCKOM: YCTPOUCTBO, MPUHIUI ACHCTBUS, pe-
KUMBI paOOTBHI.

3) CkaHupyromuii aTOMHO-CUIIOBOM MUKPOCKOI: YCTPOHCTBO, IPUHIUII ICHCTBUS,
CIOCOOBI MPOBEJEHUSI AaTOMHO-CHUIIOBOM MUKPOCKOTIHH.

4) 3onmoBast muTorpadus.

5) C yem cBsI3aHa MOBBILLICHHAS TPOYHOCTh HAHOKPUCTAJUIMYECKUX MATEPUAIIOB.

6) KakoBa 0COOCHHOCTb CTPYKTYPhI MEXK3EPHBIX T'PAHUI] HAHOKPUCTAIIIMYECKOTO
Marepuarna.

7) KakoBa 10J11 HAHOKPUCTAJUTMYECKOTO BEILIECTBA, MPUXOJSAIIETOCS HA MEXK3e-

PEHHBIE TPAHULIBI.
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8) [IpuBenuTe opMysbl, OMUCHIBAIOIINE 3aBUCUMOCTH OOIIEH JOJIU MOBEPXHO-

cTeH pas3acia, HOHCﬁ MCIK3CPCHHBIX I'PAHUII, 4 TAKIKC TpOﬁHLIX CTBIKOB OT pasMCpOB KpHU-

CTaJIJII0B.

9) KakoBbI TEpMOJMHAMHYECKHE OCOOCHHOCTH HAHOCTPYKTYP.

10) Kak MOXHO paccuuTaTh 31EKTPOCONPOTUBICHUE HAHOMATEPUAIIOB.

11) Onpenenure 0coOCHHOCTH HaHO(GEPPOMATrHETHKOB.

12) Yem 3amensiercs: peppoMarHeTu3M Mpu nepexoie K HAHOMETPOBBIM pa3Mepam.
13) Onpenenure NOHIATUE CyliepHapaMarHeTU3M.

14) [lepeuncnaute TUIIBI HAHOMOPHUCTHIX MATEPUATIOB.

15) Uem xapakTepu3yeTcsi IOPUCTOCTb.

16) YUto Takoe LEONUTHI U TA€ OHU MTPUMEHSIOTCS.

17) [Haiite onpenenenre aMmophHOTO COCTOSHUS TBEPIOTO Tea.

18) UYto Takoe 61M3KUM U JaTBHUN MOPSAIOK B TBEPIOM TEJIC.

19) HazoBuTe OCHOBHOE OTIWYHE MOHATUN «aMOpP(HOE COCTOSHUE» U «CTEKIIO-

06pa3Hoe COCTOAHHUCH.

20) HazoBuTe OCHOBHBIE CIOCOOBI MOJIYYEHHUS] aMOP(HBIX CIIABOB.

21) B uewm 3akiaroyaeTcsi OCHOBHOE OTJIMUHE 30HHOW CTPYKTYpPBI aMOP(HOTO TI0-

JTYIPOBOAHMKA OT €r0 KPUCTAJUIMYECKOTO aHAJIOTa.

HOTO.

TOB.

nax.

22) UYro takoe ¢yiiepeH.
23) Yrto Takoe pyneputsl.
24) Yto Tako€ HAHOKOMITA3UI[MOHHBIM HAHOMATEPHUAI.

25) B yeM 3akiro4aeTcs OTIIMYAE METALUIMYECKOT0 HAHOKOMIIO3UTA OT MOJIMMEp-
26) Kakue cymecTByIOT TUIIBI HAHOKOMIIO3UTOB.
27) Kak U3MEHSI0TCSI MAarHUTHBIE CBOMCTBA MOJIUMEPHBIX KOMIIO3UTOB.

28) [IpuBenute npuMepsl (HOPMUPOBAHUS METAIIIOMOIUMEPHBIX HAHOKOMIIO3H-

29) B kakux ycnoBusix GOpMHUPYIOTCS HAHOKPUCTAIUTUYECKUE TIICHKH.

30) Onpenienute pojab SHEPTUUA OCAKIAEMBIX HOHOB B MOHHO-IUIA3MEHHBIX METO-
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31) HazoBute MexaHu3Mbl yrpaBieHUs (OPMUPOBAHUEM HAHOKPUCTATUTHYECKUX
MTOKPBITHM.

32) Yo Takoe HAaHOKOMIIO3UTHBIE ITOKPBITHS.

33) Kakue cyiiecTByIOT IpyIIibl HAHOKOMITIO3UTHBIX TOKPHITUN U KaK OHU KJIACCH-
buuupyroTcs.

34) C yeM CBSI3aHO MOBBIIIEHNUE TBEPAOCTU B HAHOKOMITO3UTHBIX MOKPBITHSIX.

35) Kak BnusieT CTpyKTypa MOKPBITHI Ha TEPMUYECKUE CBOMCTBA.

36) Uto coboli npeAcTaBiIsieT aHTUKOPPO3UOHHBIN PUIIOBEPXHOCTHBI HAHOCION
KOHCTPYKI[MOHHOI'O MaTepuaa.

37)Uro coboil mpeacTaBiseT TEPMOOAPHEPHBIA MPUIIOBEPXHOCTHBIA HAHOCIOM
KOHCTPYKIIMOHHOI'O MaTepuana.

38) B yuem cocTOUT TEXHOJOTHSI M3TOTOBJICHUS HAHOMIIOUIHOTO YWIIA U T/I€ OH
IpPUMEHSIETCS.

39) Uro Takoe OMOYUT U T/Ie OH PUMEHSETCS.

40) Kak nmonyyaroT CBEpXTOHKHE METAJUIMUECKHUE U YTIIEPOAHbIE (POJIbIU U TI€ OHU
OPUMEHSIOTCS.

41) Ha3zoBHTEe OCHOBHBIEC HAMPABICHUS TPUMEHEHHSI HAHOKPUCTAITIMYECKUX MaTe-
pHUAJIOB B MPOMBIIIJIEHHOCTH.

42) [IpuBeauTe npuMepbl IPUMEHEHUSI HAHOCTPYKTYP B PUOOPOCTPOEHUHU.

43) HazoBute 0COOCHHOCTH MPUMEHEHUSI HAHOPA3MEPHBIX CTPYKTYP, CO3/IaHHBIX
C TIOMOUIBIO MMYYKOB 3aPSKEHHBIX YAaCTHUL.

44) Ha3oBuTe BO3MOXXHOCTH MPUMEHEHHUS YTIEPOIHBIX HAHOTPYOOK. [IpuBe-

JUTE MPUMEPhI MPUMEHEHHSI HAHOCTPYKTYP B OMOTEXHOJIOTHH.

7.4. MeToauKAa OLlCHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB
OueHka 3HaHUW, YMEHHUI U HABBIKOB U (WJIM) OMBITA ACSTEIBHOCTH, XapaKTepu3y-
IOIIUX ATaIbl OPMHUPOBAHUS KOMIIETEHIIUN 110 AUCIUTIIIMHE TPOBOAATCS B (popMe TeKy-
IIEr0 KOHTPOJISI U MPOMEXKYTOUYHOM arTecTauuu. TeKylnuii KOHTPOJIb MPOBOJAUTCS B TE-
YEHHE CEMECTpa C MENIbI0 OTPEICIICHHS YPOBHS YCBOSHHUSI 00yJarOITUMHUCS 3HAHUH, Hop-

MUPOBAHUA YMCHI/Iﬁ N HABBIKOB, CBOCBPCMCHHOI'O BBLIABJICHHA IIPCIIOAABATCIICM HCIO-
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CTaTKOB B MOJTOTOBKE OOyYaOLIUXCSI U MPUHATUS HEOOXOIUMBIX €p M0 €€ KOPPEKTH-
POBKE, a TakXKe JUIsl COBEPLICHCTBOBAHUS METOJUKHU OOYUYEHHs, OpraHu3alii y4eOHOU
pabOThI M OKa3aHUs WHIMBUIyAIbHOW TOMOILY 00YyYatOIMMUCH.

Kpurtepuu oueHku 3HAHUH CTYACHTOB IPH NPOBEACHNH TECTHPOBAHUA

OueHkKa «OTJIMYHO» BBICTABIISAECTCA IPU YCIOBUU MPABUIBHOIO OTBETA CTY/IEHTA
He MeHee yeM 85% TEeCTOBBIX 3aJaHuM.

OuneHka «XOpoOIIO» BHICTABIIECTCS MPU YCIOBUU MPABWIBHOTO OTBETA CTYAECHTA
He MeHee ueM 70% TeCTOBBIX 3aaHUM.

OueHka «yAOBJIETBOPUTENbHO» BBICTABISAETCS MPU YCIOBUHU IPABUIBHOIO OT-
BETa CTyZeHTa HE MeHee 4eM 50% TEeCTOBBIX 3aJaHUM.

OueHka «Hey/10BJIETBOPHUTEIbHOY» BbICTABIISIETCS MPU YCIOBUH IPaBUIBLHOTO OT-
BeTa cryJeHTa MeHee yeM 50% TecTOBbIX 3aJJaHUM.

KpuTepumu oneHKu 0TBETOB Ha 3a4eTe

«3a4TeH0» - COOTBETCTBYET OTBETY CTY/I€HTA HA OLIEHKU OTJIMYHO, XOPOILIO U YJ0-
BJIETBOPUTEIBHO.

«He3a4TeH0» — COOTBETCTBYET OTBETY CTyAEHTa Ha HEYJOBIETBOPHUTEIBHYIO
OLICHKY.

8. IlepeyeHb OCHOBHOI H IONOJHUTEILHON YU4eOHOI JIMTEpPaTypPHI,
HEO0X0AMMOM 1JIsl 0CBOCHHUS TUCUMILTTUHBI

a) Ocnoenasn rumepamypa:

1. HoBukoB M. A. «CenbCKOXO03SIICTBEHHBIE MAIIMHBI: TEXHOJOTHYECKNE PACUETHI
B IIpuUMepax u 3amadax»: yaeonoe nocooue / CII6.: [Tpocnext Haykwu, 2011 T.

2. Tpydusix E.B. «CoBpeMennbie 3epHoyOopouHbie kKomOaitHey. / E.B. Tpydusk,
E.N. Tpyounun. CIIO.: Jlans, 2017 r. http://e.lanbook.com/book/9128]1.

3. Xamanckuii B. M. «CenbCcKkoX03siicTBEHHBIC MalIMHBIY. - MockBa: "KomocC",
2004 1. (YueOuuku 1 yueO. mocoOust i CTY/l. BBICII. yuel. 3aBeicHUM. ).

4. llIuxcanaoB b. . «Cenbckox03siiiCTBEHHBIC MallIMHBI. Teopus u pacueT pado-
YUX OPraHOB CEJIbCKOXO3AMCTBEHHBIX MAIIMH»: yueOHOe MmocoOue JUisi CTyA. BBICIIMX
y4eOHBIX 3aBEJICHUI MO0 arpOMHXEHEPHBIM cliell., Jonyll. MuHcenbxo3 PO. - Maxau-
kana: Jlar['AY, 2015 r.

0) /lononnumenvnasa 1umepamypa:
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http://e.lanbook.com/book/91281

1. MakcumoB U.U. «lIpakTukym mo cenbckoxo3siicTBeHHbIM MamuHamy. CII6.:

Jlanb, 2015 1. http://e.lanbook.com/book/60045.

2. Xamunos M. b., Kamuiios P. K., [Iluxcannos b. . u ap. «Texnuka u TexHom0-

MU B CEITLCKOM XO034UCTBE»: yueOHoe mocobue mist By3oB. U.3. TexHuka u TEXHOIOTUU

BHeceHus ynoOpenuit / - Maxaukana: U3n-so ar['AY, 2013 r.

9. IlepeueHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HTepHET), HEOOXOAMMBIX JIJISI OCBOEHMS TUCIUILINHbI

1. MuHHCTEPCTBO CENBCKOTrO X035McTBa PD.- mex.ru

2. Elibrary. ru (PUHII)- nayunas snexkrponHas 6ubnuorexa. — Mocksa, 2000.

http://elibrary.ru

3. Mupogas uudposas 6udinoreka - https:// www.wdl.org/ru/country/RU

4. Hayuynas 6ubnuorexa MI'Y umenn M.B. JlomoHocoBa - http://nbmgu.ru

5. Poccuiickas rocynapcTBeHHasi Ouoianoreka - rsl.ru

6. becrinatHast a5ekTpoHHas 6ubnoTeka - EnrHoe okHO 1ocTyna K oOpa3oBa-

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

7. Pecypc MCX PO - Cucrema qUCTaHIIMOHHOTO MOHUTOPHUHTA 3€MEIb CEJlb-

xo3nazHaueHus AIIK (CIAM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®denepanbhas ['eoundopmanmonnas cucrema «ATiac 3e-

Menb cenbxo3HaszHaueHus» (OI'C A3CH)- http://atlas.msx.ru.

HaumeHoBaHue anek-

HaumeHoBaHMe opraHusauuun-sna-

. MpuHap- .
TPOHHO-OMONMOTEYHOM Appec caunta AenbLa, peKBM3nTbI 4OrOBOPaA Ha UC-
NeXHOCTb
cuctembl (36C) nonb3oBaHue
ONeKTPOHHO-OMbNMoTEeYHas
cuctema «M3natenbcTeo 000 «M3paTenbeTBo JlaHby CaHkT-Me-
1. | cTopoHHss llaHby («BeTepu- | ctoponHss | http://e.lanbook.com | Tepbypr Jorosop Ne 118, o1 06.12.2019 r.
Hapusi U CenbCKoe X03s1- 21.12.2019 no 20.12.2020 rr.
CTBO») CTOPOHHSAS
S;;'ggg?ﬁf;?gﬁ:;e::aﬂ 000 «M3patenbcTBo JlaHb» CankT-lle-
2, Mlake» (¢ J'Iecfoe X O3SIICTBO CTOpoHHsAs | http://e.lanbook.com | Tepbypr Jorosop Ne 119 ot 06.12.2019.
21.12.2019 no 20.12.2020 rr.
W NNIECOMHXEHEPHOE AENoy)
S;;'ﬁg?ﬁfg?:ﬁ:;e::aﬂ 000 «M3patenbcTBo JlaHb» CankT-lle-
3. Natby («V|H)Klque Hble CTOpOHHAsA | http://e.lanbook.com | Tepbypr Jorosop Ne 115 o1 17.03.2020r.
P ¢ 15.04.2020 r. go 14.04.2021 .
Hayku» 1 «/HchopmaTukay)
ANeKTDORHO-BUBIMOTEYHAS 000 «W3patenscTso JlaHb» CaHkT-MNe-
4, P cTOpoHHss |  http://e.lanbook.com | Tepbypr dorosop Ne 116 ot 17.03.2020r.

cuctema «M3natenbcTeo

¢ 15.05.2020r. go 14.05.2021 r.
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http://e.lanbook.com/book/60045
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://e.lanbook.com/

NaHby. «TexHonorus nuile-
BbIX MPOWU3BOACTBY,
«XUMUA»
OnNeKTPOHHO-6MbNMoTeYHas
cuctema «M3paTenscTeo 000 «M3patenbcTso NlaHb» CaHkT-MNe-
5. | llaHby». «JKOHOMUKA U Me- CTOpOHHSAs | http://e.lanbook.com | Tepbypr Jorosop Ne 47 ot 20.01.2020
HeXKMeHT- M3gatenbeTBo ¢ 01.02.2020 r. no 01.02.2021 r.
Hawkos n Ky
000 «[lMonnpep cnpaBoyHukuy Cornalue-
6. | Polpred.com CTOPOHHSIS http://polpred.com Hue ot 05.12.2017r. be3 orpaHuyeHus
BPEMEHM.
OneKTPOHHO-6MbNMoTeYHas 000 «M3patenbcTBo JlaHb» CaHkT-le-
7. | cuctema «M3gatenscTBo CTOpOHHSAA | http://e.lanbook.com | Tepbypr Jorosop ot 09.07.2013r.
NaHby (XKypHansbl) Be3 orpaHnyeHns BpeMeHu
_ L 00O «HOpart» [orosop Ne 35 ot
8. | 3BC «tOpaitt» CTOPOHHSIS W 12.12.2017r. k pa3geny «JlereHgapHble
- KHurm» 6e3 orpaHM4eHNs BpEMEHN
htto:/www biblio- 00O «HOparit» [orosop Ne 18 ot
9. | 3BC «tOpaitt» CIO CTOPOHHSAS _p—.online .ru/ 20.01.2020 r. C 18.02.2020 no 17.02.2021
- r.

10. Meroau4yeckne yka3aHus JJsi 00y4alOUIUXCH 110 OCBOCHHUIO M CIUIIMHBI

N3yuenne nucuuminabl «Hanorexnonoruu B AIIK» ocyiiecTBigeTcs ¢ UCTIOJb-
30BaHHMEM KJIACCHYECKUX (DOPM yueOHBIX 3aHSATUHN: JIEKIMMA, MPAKTHUYECKUX 3aHATUM, ca-
MOCTOATENIBHOM pabOThl BO BHEAYAUTOPHOU 0OCTaHOBKE.

PexoMeHanuu mo moAroToBKe K JIEKIMOHHBbIM 3aHATHAM (TeOpeTHYEeCKHH
Kypc). Jlekuusa siBisieTcs Beaymen Gpopmoit yaeOHbIX 3aHaTuid. JIeknus npeaHazHayeHa
JUIS M3J1I0°KEHUS MPENnoAaBaTeieM CHUCTEMATU3UPOBAHHBIX OCHOB HAYYHBIX 3HAHUW IO
JTUCHUIUINHE, aHATUTUYECKON MH(OpMAIIMU O TUCKYCCUOHHBIX MPOOieMax, COCTOSHUU
Y TIEPCIIEKTUBAX MTOBBILICHUS Ka4eCTBa MUIIEBBIX ITPOAYKTOB. Ha jekunu, kak npasuiio,
MOJHUMAIOTCSl HauOoJIee CIOXKHBIE, Y3TIOBbIE BOMPOCHl YUEOHOM AUCITUTIIIUHBI.

MakcumanbHbIi 3 (PEKT JTEKIUs JaeT Toraa, KOT/Ia CTYACHT 3apaHee TOTOBUTCS K
JICKIIMOHHOMY 3aHSATHIO: 3HAKOMHTCS € MpoOIeMaMu JIEKIIMH 10 YYeOHUKY UITU TI0 TIPO-
rpamMMme JUCHUIUIMHBL. PeKoMeHIyeTCsl MpoCcMaTpUBaTh 3alUCH MPEAbIIYIIEro yueOHOro
3aHSATHUSA, UCXOMS U3 JIOTUYECKOT0 €IMHCTBA TEM YUEOHON AUCIUIIIIUHEI.

B xoze nexuuu cTyIeHTy 1enecoodpasHo:

CtpeMHThCS HE K IOCIIOBHOM 3allMCH U3JIaraeMoro fpernojaBaresieM yueOHoro Ma-
TepHalia, a K OCMBICIICHUIO YCIIBIIIIAHHOTO U 3aIMCH CBOMMH CJIOBAMH OCHOBHBIX (haKTOB,
MBICJIEH JIEKTOPA; BhIpa0aThIBATh HABBIKW TE3UCHOTO U3JIOKEHHUS U HAMTUCAHUS Y4eOHOTO

Marcpuajia, BCCTH 3allMCU «CBOMMU CJIOBAMW», BMCCTC C TCM, HC JOITYCKasl MCKaXCHUA
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WIN MIOJMEHBI CMbICIIa HAyYHBIX BbIpakeHu. OrpeneneHust, Ha KOTOpble 0OpaliaeT BHU-
MaHH€e MpenoaBaTesb JU00 CI0BaMU, JIMOO MHTOHALMEH, CIIEYET 3allUChIBaTh YETKO,
nocnoBHO. Kak nmpaBuiio, Takue onpeesaeHus NpenoaBaTeib NOBTOPSET HECKOIbKO pa3
WIH J1aeT NOJ1 3aIUCh.

1. OcTaBnsATh B TETpaau i KOHCIEKTa JIEKIMU MIWPOKUE TOJs, JIMOO BECTH
3aMyCU Ha OJHOU CTpaHHIle. DTO HYXHO JJIsl TOTO, YTOObI B ajbHEHIIEM MOXKHO OBbLIO
Obl BHOCUTb HEOOXOJUMBIE JIONOJHEHHs B COAEpXKaHUE JEKIUU U3 Pa3IudHbIX
UCTOYHUKOB: MOHOTIpaduii, yueOHbIX TOCOOMH, NEPUOANKHU U AP.

2. [lucarp Ha3BaHuE TEMbI, y4yeOHBIE BOIPOCHI JIEKIMM Ha HOBOM CTpPaHHILIE
TeTpaju, 9YTOOBI JIETKO MOKHO OBbLIIO HAWTU HEOOXOAUMbIC YUEOHBIN MaTepua.

3. HaunmHaTh KaxIyr0 HOBYIO MbICIb, HOBBIM (DparMEHT JIEKUUU C KpacHOU
CTPOKH; 3arOJIOBKM M IOJI3ar0JIOBKU, BayKHEHIIINE MOJIOXKEHUs, HA KOTOphIe oOpaiiaer
BHUMAaHHME NIPeNnojaBaTeib, a TaKXKe OIpeAeNieHUs BbIACNATh: OyKBaMU OOJBIIETO
pa3Mepa, YepHUIaAMH JPYroro 1BeTa, 1100 MOTYepKUBATh.

4. HymepoBats Berpeuaronuecs B nekuuu nepeurcienus uugpamu: 1,2, 3 .. .,
Wi OykBaMmu: a, O, B. . . . [lepeuncnenus mydnie 3anucbiBaTh cToa0OM. Takas 3anuch
OPUIACT KOHCIEKTY OOJIBIIYI0 HATJISIAHOCTh M CHOCOOCTBYET JIydllleMy 3allOMUHAHUIO
y4eOHOT0 MaTepHaia.

5. BeipaGoraTth ya00HYI0 M TOHSTHYIO IJisi ce0s CHUCTEMY COKpalleHud u
YCIOBHBIX 00O3Hau€HUH. DTO IKOHOMUT BpEMs, IMO3BOJIAET 3aMUCHIBATH MaTepHal
Ka)KJI0M JIEKIIUU MOYTH JOCIOBHO, 1a€T BO3MOKHOCTh CKOHIICHTPUPOBATh BHUMAaHHUE Ha
COJEpKaHUM  M3JIaraéMoro MaTepuajia, a HE€ Ha MEXaHHMYECKOM MpOoLecce
KOHCIIEKTHUPOBAHUS.

[1o oKOHUYAHUIO JIEKIIUH LEIECO00pa3HO 10padaThIBaTh €€ KOHCIIEKT BO BpEMsI ca-
MOCTOSITENIbHOM pa0bOThI B TOT K€ JIEHb, B KpaillHEM CiIyyae, He MO3JHEE, YeM CITyCTs 2-3
JTHS TIOCJIE €€ MPOCIYIIMBAaHUA. DTO BaXXHO MOTOMY, YTO €Ille He 3a0bIT yueOHbIN MaTe-
puan JIEKIUH, CTYJIEHT HaXOJIWUTCA MOJ €€ BIEYaTICHUEM, KaK MPaBUIIO, ICHO MOMHUT
yKa3aHHs [IPENoIaBaTelis, XOpOoLo OCO3HAET, YTO €MY HEMIOHATHO U3 MaTepuaa JEKLIHUN.

PexoMeHaaluM Mo MOAr0OTOBKE K NMPaKTHYEeCKUM 3aHATUSAM. CTy/IeHTaM ciie-
AyeT MPUHOCUTH C cO00I PEKOMEHIOBAHHYIO MPErnoaBaTesieM JINTEPATypy K KOHKpET-

HOMY 3aHATHIO. Hawnboiee IICJIGCOO6p33Ha$I CTpaTerusd CaMOCTOSITCIILHOM IHOATOTOBKHU
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ctyneHTa k I13 3akimouaercst B ToM, 4TOOBI Ha IEPBOM dTale YCBOUTH COJIEP>KaHUE BCEX
Bonpocos [13, oOpaiiias BHUMaHUS Ha y3JI0BbIE MPOOJIEMbI, BbIZICIICHHBIE IIPENoAaBaTesieM
B X0/1€ JIeKITnH 1100 KoHcynbTanuu K [13. /[ 3Toro Heo0xoaumo, Kak MUHUMYM, TIPOYH-
TaTh KOHCTIEKT JICKITUH U YU4EOHHK, JINO0 yueOHoe mocooue. Crieayromuii Tamn o AroTOBKU
3aKJII0YaeTcsl B BBIOOpE BoIipoca Jijsl 6ojiee TiyO00KOro 3y4eHHsl C UCIIOJIb30BAaHUEM J10-
MOJIHUTENILHOM JIuTepaTypsl. [1o 3TOMy BONpoCy CTyA€HT CTaHET TJIaBHBIM CIIEUATUCTOM
Ha [13. [lennocts BoICcTyIIEHUS cTyAeHTa Ha [13 Bo3pacreT, eciu B Xojie pabOoThl HAJT JIH-
TEepaTypOUl OH COMOCTABUT Pa3HbIC TOUKHU 3PEHUS HA TY WU UHYIO MPOOJIeMy.

[Tocne u3yueHus u 06001IeHUS HTHPOPMAITUH, KOTOPYIO COIEPIKAaT UCTOYHHUKH U JTU-
TepaTypa, COCTABIIACTCS pa3BEPHYTHIN WIIM KPATKWM IIJ1aH BBICTYTUICHUS. OKOHYATEIbHbBIN
BApPUAHT IJIaHA BBICTYIUICHUS B Hj€alie KeJaTeIbHO UMETh HE TOJIbKO Ha OymMare, HO U B
rOJIOBE, U3J1arasi Ha 3aHSITUU TTOJr OTOBIICHHBIN BOIPOC B CBOOOIHOM (popme, HAN3YCTh, YTO
MIOMOJKET JIYyUIIeMY 3aKpeIIeHUI0 y4eOHOro MaTepuaia, CTaHEeT XOPOIlIed TPEHUPOBKOM
YBEPEHHOCTH B cBoux cuiax. [Ipu HeoOX0MUMOCTH HE BO3OpaHSIETCS «IOATTISABIBATEY B
IUTaH Ha JTUCTKE OyMaru, 4ToObl HE OIMOUTHCS B IU(pax, ToUHEee NepeaTh CoepKaHne
I[UTAT, HE 3a0bITh KAKON-TO Ba>KHBIN CIOKET TEMbI BHICTYIUICHUSL.

B xoae pabotsl Ha [13 oT cTyeHTa TpeOyeTcsi HOCTOSHHBINA CAMOKOHTPOJIb.

Crymiast periuKu B X0J€ IMCKYCCHH, BAXKHO HAyUYUTHCS YBaXKaTh MHEHHE coleces-
HUKa, HE IepeOnBaTh €T0, aBasi BO3MOKHOCTh IMOJHOCTHIO BHICKA3aTh CBOIO TOUKY 3PEHHSL.

CryneHraMm, MpOMYCTUBIIMM 3aHATUS (HE3aBUCUMO OT IMPUYUH), HE HUMEIOILIUE
MUCbMEHHOTO PEIICHUS 3a/1a4 WU HE MOJITOTOBUBIIKECS K JAHHOMY MPAKTUYECKOMY 3a-
HSATHIO, PEKOMEHIYETCS HE MO3KE YEM B 2-HEJACNIbHBIN CPOK SABUTHCS HA KOHCYJIBTALUIO
K TIPETNO/IaBaTEeNII0 U OTYUTATHCS 110 TeME, W3yuaBlieiicss Ha 3aHsaTuu. CTyJeHThI, HE OT-
YUTABIIUECS MO KaXJA0W HE MpOopabOTaHHOW MMM Ha 3aHATUSIX TEME K Haually 3a4€THOM
CECCHUH, YITYCKAaIOT BO3MOXKHOCTh TMOJIYYUTh MOJOKEHHbBIE OAJJIbI 32 pabOTy B COOTBET-
CTBYIOIIEM CEMECTPE.

Jokaan — 3To myOoIuYHOE COOOIIEHNE, TTPECTaBISAIoNIee COO0H pa3BepHYTOS M3-
JIOKEHHUE Ha OoTpeieNieHHy 0 TeMy. OH OTJr4YaeTcsi OT BBICTYIIEHUH OO0JIBITUM 00BEeMOM
BpeMeHH — 20-25 MUHYT (BBICTYIUIEHMS], KaK MpPaBUio, orpaHudeHsl 10-12 MuHyTamm).

I[OKJ'IaI[ TaKKC IIOCBALLCH Oonee IAPOKOMY KPYTY BOIIPOCOB, HEM BBICTYIIJIICHHUC.
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Tunuynas ommbka JOKJIAAUYUKOB B TOM, YTO OHHU M3JIAraloT CoJepKaHue MpodieM
JOKJIa/1a I3bIKOM KHUTH U JKYPHAJIOB, KOTOPBIN TPYIHO BOCHPUHUMAETCS HA CIyX. Y CTHAs
¥ IICbMEHHAs peuyb CTPOsITCA Mmo-pazHoMy. Hanbosee yaobHas st CyXOBOrO BOCTIpHSI-
TS (Ppaza copepKUT 5-9 CMBICIOBBIX €IMHUILL, TPOU3HOCUMBIX Ha OHOM B370X€. JTO CO-
OTBETCTBYET 00bEMY ONIEPATUBHOMN NaMsATH YesoBeKa. B nmepBbie 5 cekyHa AOKIaja CiaoBa,
IIPOU3HECEHHBIE CTYAEHTOM, YACPKUBAKOTCS B IAMATH €r0 ayAUTOpUM KakK 3By4yanue. Lle-
Jecoo0pa3Ho MOATOMY 3a 5 CeKyH/ C(pOPMUPOBATH 3aBEPUICHHYIO (Ppazy. IT0O oOecredn-
BAET €€ OCMBICIIEHUE CIYIIATENISIMH O OCTYIUIEHUSI HOBOTO 00beMa MH(POPMALIUH.

Hpyras TunuyHas onmoOKa JOKJIaJYUKOB COCTOUT B TOM, YTO UM HE yAaeTcs BbLIEp-
&KaTh BpeMs, OTBEJICHHOE Ha JoKIal. UToOb n30eKaTh HTOM OLIMOKU, HEOOXOIUMO, HaKa-
HYHE IPOYUTATh JOKJIAJ, BBISICHUB, CKOJIBKO BPEMEHH MOTpedyeTcs Ha ero yrenue. Jis
y100CTBa JKeNIaTesIbHO MPSIMO Ha CTPAHMIIAX JOKIIaa IPOBECTH pacueT BPEMEHH, OTMeYas,
CKOJIbKO OPUEHTHPOBOYHO YWUJIET HA UTEHUE 2, 4 CTpaHULl U T.[.

3aBepiieHue padOThl Ha/l JOKIAIOM MPEAINOoJaraeT BbIIEJICHUE B €r0 TEKCTE TJIaB-
HBIX MBICIIEH, apTYMEHTOB, ()aKTOB C TTOMOIIbIO a03alleB, MO JYEPKUBAHUEM, UCIIOJIb30Ba-
HUEM pa3JIMYHbIX 3HAKOB, YTOOBI CMBICIIOBBIE 00pa3bl JOKIA1a MPUOOPENH U 3PUTEIBHYIO
HarJsIIHOCTb, 00JIEryaromyto paboTy ¢ TEKCTOM B XOJI€ BHICTYIUICHHUS.

MeToauvyecKkue peKOMEHJalluM MO0 MOATrOTOBKe K 3adery. M3yuyenue nucnum-
IUTMHBI 3aBepIIaeTcs caadyeil ooydaromumucs 3ayeta. Ha 3adere onpenensercss KauecTBO
1 00bEM YCBOCHHBIX CTy/IeHTaMH 3HaHu. [1oIroToBKa K 3a4eTy— Mpoiiecc MHANBHUIYalb-
HbIA. Tem He MeHee, CyIIeCTBYIOT HEKOTOPBIE ITpaBuila, 3HaHUsI KOTOPBIX MOTYT OBITh O-
JIE3HBI I BCEX.

B xo/1€ moAroTOBKY K 3a4eTy 00y4YaroIMUMCs JOBOAATCS 3apaHee MOArOTOBICHHbIE
BONPOCHI 10 AucuuIuinHe. [lepedyens BonpocoB 11 qudpepeHurnpoBaHHOTO 3a4€Ta CO-
JIEP>KUTCA B TAHHOM pabodeil mporpamme.

B mpennBepun 3auerta npernoaaBaTenb 3a0JaroBpEMEHHO MPOBOIUT T'PYIIOBYIO
KOHCYJIbTAIIMIO U, B CITyyae HEOOXOAMMOCTH, UHAUBUAYaIbHbIE KOHCYJIBTAIMH C 00ydYa-
foiumucs. [Ipu nmpoBeeHN KOHCYIbTAIIMN 0000TAETCsl MPONACHHBIM MaTepHall, pac-
KPBIBAETCS JIOTHKA €r0 W3yYEHMs, IPUBIICKAETCS BHUMAaHUE K BOPOCAM, IIPEACTABIIAIO-
UM HauOOJbIINE TPYAHOCTH AJI BCEX UM OOJBIIMHCTBA O0YYAIOMINXCS, PEKOMEHTY-

CTCi JIUTCPaTypa, HCO6XOJII/IM8,$I IJIA TIOATOTOBKH K 3a4CTYy.
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[Tpu moAroTOBKE K 3a4eTy 00ydJaromuecs BHUMATEIIbHO U3yYar0T KOHCIICKT, PeKO-
MEHJOBAHHYIO JINTEPATYPY U AECIAOT KPATKHUE 3aIIUCH 110 KKIOMY BoIpocy. Takas me-
TOJIMKA TIO3BOJISIET TMOJTYYUTh MTPOYHBIC M CHCTEMATH3MPOBAHHBIC 3HAHUS, HEOOXOIUMBIE
Ha 3a4eTe. 3aJIOrOM YCIENTHOW C/add 3adera SBISICTCS CHUCTEMaTHYecKas paboTa Ha
y4eOHOM NUCIMIUIMHON B TeUeHHE rojia. HakaHyHe U B mepro SK3aMeHalMOHHON CeCCUU
He0OX0IMMa | IIeJICHaITpaBIeHHas ITOArOTOBKA.

HaunHats moOBTOpEHNE PEKOMEHYETCS 32 MECAL-IIOJITOPA 10 Havasa ceccud. [lon-
TOTOBKY K 3a4eTy JKeJIaTelIbHO BECTH, UCXO U3 TPeOOBAHUI ITporpaMMbl yueOHOM auc-
[UTUIUHBL. DTUM JOKYMEHTOM Pa3peIlieHoO MOJIb30BaThCA Ha K3aMEHe.

['oTOBSCH K 3aueTy, Jy4lIe BCEr0 COYETATh OBTOPEHHUE 110 IPUMEPHBIM KOHTPOJIIb-
HBIM BOMPOCaM C NapajuIeIbHbIM TOBTOPEHUEM IO MTporpaMMe yueOHON TUCIUILIAHBI.

Eciu B pacnopsi>K€HUM CTyIAEHTA €CTh HECKOJIBKO THEW Ha MOATOTOBKY, TO 1IE€JIECO-
00pa3Ho ornpeAeauTh rpaduk MPOX0XKICHUS BOITPOCOB U3 pacyeTa, YTOObI 0CTAIOCh BpEMS
Ha TIOBTOPEHHE HanOoJIee TPYIHBIX.

OOGyu4aroruecs, UMEIOIIHNE 3aJ10KEHHOCTh WJIM HEUCITPABIICHHBIE HEY/IOBIICTBO-
PUTEIIbHBIE OLEHKHU [0 CEMUHAPCKHAM 3aHSATHSM, K 3a4€TY C OLICHKOW HE JOMYCKAaIOTCH.

B xone cmaum 3adeTa ydMTHIBAETCS HE TOJIBKO Kauye€CTBO OTBETA, HO M TEKYIas
yCIeBaeMOCTh 00yuaroIierocs. BemoMocTs mocie ¢iaun 3a4eTa 3aKphIBA€TCS U CIAeTCs

B y4€OHYIO 4acTh (paKyyibTeTa.

11. UadopmManmoHHbIE TEXHOJIOTHN H MPOrPAMMHOE O0ecreyeHue

[Tepeuenb MHGOPMAIIMOHHBIX TEXHOJOTHUN, HUCTOJIBb3yEMbIX TIPU OCYIIECTBICHUU
00pa3oBaTEIBLHOIO MPOIECCa MO JUCHUILIUHE:

- TEXHUYECKHUE CPEACTBA: KOMIIBIOTEPHAs! TEXHUKA U CPEJICTBA CBS3U (MEPCOHAIIb-
HbIE KOMITBIOTEPHI, TPOEKTOP, MHTEPAKTUBHAS JOCKA, BUJIEOKAMEPhI, aKyCTHUECKasl CH-
cTema u T.J.);

-METO/Ibl 00YUYEHHUsI C UCTIOJIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJOTHH (JIeMOH-
cTpalus MyJbTUMEIUNHBIX MAaTEPUAIIOB U T.11.);

-niepedyeHb MTHTEpHET-CEPBUCOB U AJIEKTPOHHBIX PECYPCOB (ITOMCKOBBIE CUCTEMBI,

QJICKTPOHHAA I104YTa, HpO(I)eCCI/IOHaJIBHBIC, TEMATHYCCKHUC YaThbl H q)OpyMBI, CHUCTCMBI
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ayuo U BUJEO KOH(MEpEeHIUH, OHJIAH SHIMKIONEANN U CIPABOYHUKH; JJICKTPOHHBIE
y4eOHBIC U YIEOHO-METOAMYECKHIE MaTePHUAIbI ).
IIporpammHoe oGecnieueHue
(MTMEeH3MOHHOE U CBOOOIHO pacnpocTpaHsieMoe),

NCIOJIb3yeMoe B Y4eOHOM mpolecce

Microsoft Windows 10 PRO OnepaLmoHHas cuctema

Microsoft Office (Bkntoyaet B cebs MaKeT OdoUCHBIX MPOrPaMM

Word, Excel, Power Point)

Visual Studio CrapToBas nnowjagka Ans HanucaHus, 0Tnagkv u cbopkm Koaa
Komnac 3D Cuctema TpexmepHoOro NpoeKTUpPoBaHuUs

Adobe Reader [porpamma ans 4teHus n pegaktuposanus PDF gokymeHToB
Adobe In Design [Mporpamma komnbroTepHor BEpCTkM (DTP)

Anpekc bpaysep Bpaysep

7-Zip ApxusaTop

Kaspersky Free Antivirus AHTUBUPYC

CrnpaBoynas npaBoBas cuctema Koncynerant [lmroc. http://www.consultant.ru

12. Onucanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl HEOOXOAUMOM 1151
OCylIeCTBJIEHHs 00pa30BaTe/JIbHOIO MpoLecca
CrannapTHO-000py/I0BaHHBIE JICKIIMOHHBIC ayJAUTOPUH, JJI POBEACHUS JCKIIUN.
JInst mpoBeIeHUS 3aHATHN UCTIOJIB3YIOTCA JIEKIMOHHAS Ay ANTOPUS U MPAKTUKYM. KomIib-
IOTEPHBIN KJ1acc, JIabopaTopHOe 000pyI0BaHUE, IIAKATHI IO Pa3zesiaM JUCITUTUINH, KOH-

TPOJHUPYHOIIAA KOMIIBIOTCPHAA TCCTOBAA IIpOrpaMma

13. OcoOenHOCTH peaJu3anuy JUCUUIIMHBI 1/ HHBAJIU/I0B U JIUIL €
OrpaHMY€HHBIMHU BO3MOKHOCTSIMH 3/10POBbS

OOyuaromuMcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI PEIOCTABIISIIOTCS
CrielMaJIbHbIC YYEOHUKH U yueOHbIe TOCcOOUs, nHas yueOHas TuTepaTypa, Ipe1ocTaBlie-
HUE YCIYT acCUCTEHTa (IMOMOIIHHMKA), OKa3bIBAIOIIETO O0YydYaroMUMCs HEOOXOAUMYIO
TEXHUYECKYIO TTOMOIIb.

a) 1J15 CI1a00BUASIIIUX

- Ha 3a4YeTe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIINI CTYACHTY HEOOXOIUMYIO TTO-
MOIIIb C YYE€TOM MHIMBUIYAIbHBIX OCOOEHHOCTEH (OH MOMOTAET 3aHATh pabouee MecTo,
NepeIBUTaThCs, TPOYUTaTh U OPOPMUTH 3aJ]laHUE, B TOM YHUCJIE, 3aMUCHIBAs MO JTUK-

TOBKY);
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- 3aJlaHusl JJIsl BBINIOJIHEHUS, @ TaKXKE€ MHCTPYKLHS O MOPSAKE MPOBEJICHUS 3a-
yeTa/IK3aMeHa 3a4UThIBAIOTCS ACCUCTEHTOM;

- MMCEMEHHBIC 33]JaHUS BHITIOJTHSAIOTCS Ha OyMare, HaTUKTOBBIBAIOTCS ACCHCTEHTY;

- obecneunBaeTcs WHIMBHUAyalbHOE paBHOMEpHOE ocBemieHue He MeHee 300
JIOKC;

- CTYICHTY JJI BBITIOJIHCHUS 3a/IaHUsI P HEOOXOIMMOCTH TPEIOCTABIISIETCS YBe-
JUYUBAIOIIEE YCTPOMCTBO.

0) 1JIsl TUIyXUX M ¢JIa00CabIIIAIIMX:

- Ha 3a4eTe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIINI CTYACHTY HEOOXOIUMYIO TIO-
MOIIIb C Y4E€TOM MHIUBUIYATbHBIX OCOOEHHOCTEH (OH MOMOTaeT 3aHATh pabouee MecTo,
nepeBUraThCsl, MPOUYUTATh U OOPMUTH 3aJlaHME, B TOM YMCIIC, 3aMUChIBasi MOJ JTUK-
TOBKY);

- 3a4eT MPOBOJUTCS B MMUCbMEHHOH (hopme;

- o0ecreunBaeTcs HAIMYKUE 3BYKOYCHIIMBAIOIIEH annapaTypbl KOJUIEKTUBHOTO HC-
MOJIb30BaHMS, IPU HEOOXOJUMOCTH MOCTYHAIOLIUM MPEAOCTABISAETCA 3BYKOYCHINBAIO-
ias anraparypa UHAUBUIYaTIbHOTO MOJb30BaAHUS.

- 110 KEJIAHUIO CTYJICHTA 3a4eT MOXKET MPOBOJIUTHCSA B MUCHbMEHHOU (popMe.

B) UISl JIMI{ ¢ HAPYIIEHUSIMU ONOPHO-IBUIATEIbLHOI0 annapara (Tsa:KeJabIMHU
HAPYUIEHUSIMM JIBUTATEeJbLHBIX (PYHKIUII BEPXHUX KOHEYHOCTEH WM OTCYTCTBUS
BEPXHHUX KOHEYHOCTei):

- TUCbMEHHBIE 3a/IaHUS BBIMOJHAIOTCA HA KOMIIBIOTEPE CO CIEIUATU3UPOBAHHBIM
IPOrpaMMHBIM 00ECIIEUEHUEM WJIN HAJUKTOBBIBAIOTCSI ACCUCTEHTY.

- 110 JKEJIAaHUIO CTYACHTa 3a4eT MPOBOAUTCS B YCTHOU (hopme.
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JIOTOJIHeHUSI M U3MEHEHHS B pa004yl0 NPOrpaMMy AUCIHUILINHBI

Buecennsie n3menenus Ha 202 /202 y4eOHBII o

YTBEPXJIAIO

Ilepsviu npopexmop

M.JI. Myxaunos
« » 202 e.

B nporpammy aucUMIUIMHBI (MOJTYJIS)
«HAHOTEXHOIIOIUU B ANK»
10 HarpasjIeHUIO NOAroTOBKHU 35.04.06 « ArporHKEHEPUSI»

BHOCATCA CIICAYIOINNEC N3MCHCHUS !

IIporpamMma nepecMoTpeHa Ha 3aceJaHUM Kadeapbl

[IpoToxoir Ne oT T.

3aBenyromuii kadeapoi

[ Iluxcaunos b.U./ _ npogeccop /| / /
(pamunust, UMs, OTIECTBO) (y4eHoe 3BaHHE) (oammce)
OnoOpeno

[Ipencenarens MeToauuecKo KoMuccun akybTeTa

/ Ky3znenosa U.W. / cm. npenod. / /
(amunus, UMsi, OTIECTBO) (y4eHoe 3BaHHE) (moxmuce)
« » 202 .
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NucT peructpauum usmexnenun B PMNA

Homepa pa3pgenos, Harta
[loKyMeHT, B KOTOPOM PacwwudppoBka
n/n rae npovsBeaeHbl Moanucb BBeAeHuA
OTpaXeHbl U3MEHEHUSA nognucu .
NU3MEHeHus N3MEHEHUN
1.
2
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