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1. et ¥ 322494 AUCHUILIHHBI

Ienv TUCUUIIINHEL;

- IpUOOpETeHNE CTYACHTAMH 3HAHUI U HABBIKOB B 00JIACTU HOBEHIIMX TEXHO-

JIOTUH;

- 3HaHHUC OCHOB KJIaCCI/I(I)I/IKaI_II/II/I HAHOTCXHOJIOTMH 1 HAHOMATCPHUAJIOB,

- IIOBBINICHUC O6Hl€06pa3OBaT€JIBHOTO YPOBHA

3aoauu TVCIATIIINHEL:

- OCBOCHHUC MCTOOOB TCOPCTUICCKOI'O paCuCTa U SKCIICPUMCHTAJIBHBIX HUCCJIC-

JIOBaHUH NapaMeTpPOB MOJIYIPOBOJHUKOBBIX MaTEpPUAIOB MUKPO U HAHO (HopMm:

- A1aTb I/IHCI)OpMaLII/IIO 0 CBOICTBax IMOJIYIPOBOAHWKOBBLIX 1 HAHOMATCPUAJIOB,

IMPUMCHSACMBIX IIPU ITPOU3BOJACTBC 3JICMCHTOB MHUKPO K HAHO 3JICKTPOHUKH,

- HAYYUTb IIPUHUMATDh U 00OCHOBBIBATH KOHKPETHBIC TCXHUYCCKNEC PCIICHUS

IIPU MOCIIEAYIOIIEM KOHCTPYUPOBAHUY MOJYITPOBOIHUKOBBIX 3JIEMEHTOB MUKPO U

HaHO MacIITaOHBIX (GOPM.

2. HepequL IVIAHUPYEMBIX PE3yJIbTaTOB Oﬁy‘leHI/lﬂ o AMCIMIIJIMHE,

COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUSI 00pa30BaTe/IbHOM

NPOrpaMmbl

[Ipouecc M3yyeHus AUCLHUIUIMHBI HAaNpaBiieH Ha (OPMHUPOBAHUE CIEAYIOIINUX

kommneteHiuid OI1 BO u oBiajieHue ClienyOmMMUMHU pe3ysibTaTaMyd 00ydeHHUs 10 JHC-

ATIIMHE:
Komne- | Copepxa- | Pasgen aucuunnuHbl, | B pesynbTate u3yyeHus pasgena AUCLUNIMUHLI,
TEHUUU | HMe Komne- obecneynBarowmm obecneunBatowwero hopmMupoBaHne KOMNETEH-
TeHUmu (unu | atanbl hopMUpoBaHUs LMK (Mnun ee YacTy) obyyarLWMUNCa QOKEH:
ee YyacTtu) KOMMNeTeHLMN 3HaTb YMmeTb Bnapetb
Nh-2yk1 | Haxogut un OCHOBHbIE MOHATMS, KBanmuKaumo | BECTU NOUCK MEeTOAVKON
KPUTUYECKN | TEPMMHBI 1 HaHoOMaTepua- MHOPMALIMM O | aHanM3a KOH-
aHanuaupyet | onpegenexus 1OB; OCHOBHblE HOBbIX TEXHO- | CTPYKLMOHHbIX
WHGopma- HaHOTEXHOIOTWN. BMAObI HAHOMaTe- | norusx B 0bna- | HaHoMaTepua-
Lo, Heobxo- | CkaHupytoLme pWanoB ux CBO- | CTW HaHoOMate- | OB
AUMYI0 Ans 30H/0BbIE METO/bI CTBA; TEXHOMOMM | p1anos
PELLeHNs No- | UCCNeaoBaHus n nony4eHus n
CTaBfIEHHOW | aTOMHOrO AM3anHa. MPYMEHEHVe;
3agaumn Cnocobbl N3roToBneHNst | MeToabl nccne-
CYOMUKPOKPUCTANAMYEC | [OBAHUS HAHO-
KWX W HAHOMOPOLLIKOB. maTepuarnos
[MonyyeHne KOMNaKTHbIX
cyBMUKpoKpUCTanInyec




KX 1 HAHOMATEPUAnoB.
BrnusHve pasmepos
3€PEH W rpaHuL
pa3genoB Ha CBOMCTBA
HaHOMaTepuanos.
MarHuTHble CBOWCTBA.
CynepnapamarHeTuam
HAHOKPUCTaNMYECKNX
(heppomarHeTnkos (HO)
MarnuToconpoTusneHue
MC n KMC.

UD-1nk-2

Bnapeet me-
TOOMKOIA
OLEHKY Kave-
CTBa NpOoAYyK-
LW 1 BbINON-
HSIEMbIX paboT
npw akcnnya-
TaUu1 MaLnH
n obopyposa-
HUS

OCHOBHblE MOHATUS,
TEPMMHbI 1
onpegenexus
HaHOTEXHOIOTMM.
CkaHupytowme
30HA0BbIE METOABI
nceneLoBaHNs 1
aTOMHOrO Au3anHa.
Cnocobbl N3roToBNEHNS
cybMUKpoKpUcTannyec
KMX N HAHOMOPOLLIKOB.
[MonyyeHne KOMNaKTHbIX
cyOMUKpoKpUCTanniec
KWX N HaHOMaTepUaros.
BrnusHue pasmepos
3€PEH 1 rpaHuL
pasfesioB Ha CBOWCTBA
HaHOMaTepuanos.
MarHuTHble CBOICTBA.
CynepnapamarHeTuam
HAHOKPUCTaNMYECKNX
(heppomarHeTnkos (HO)
MarnuToconpoTusne-
Hue, F'MC n KMC.

kBanudukaLmio
HaHoMaTepua-
IOB; OCHOBHbIE
BMObl HAHOMaTe-
pnanos ux cBoW-
CTBA; TEXHOMOMM
nonyyeHus n
NPUMEHEHME;
MeTozbl Uccne-
[0BaHNS HaHO-
MaTepuaros

BECTM MOUCK
UHOpMaLMKM O
HOBbIX TEXHO-
norusax B obna-
CTU HaHoMaTe-
puanos

MEeTOANKON
aHanu3a KoH-
CTPYKLMOHHbIX
HaHomaTepua-
nos

3. MecTo IMCHUIIMHBI B CTPYKTYype 00pa3oBaTeibHOM MPOrpaMmbl

Huciumnaa b1.B.1.05 «Hanorexunonoruu B AITK» BkitoueHa B yactb, opMu-

pyeMylo ydaCTHUKaMu 00pa3oBaTebHbIX OTHOIIEeHHH, bioka 1 - B1.B.

JanHas nucuuruinHa 6a3upyercs Ha 3HAHUAX, TOTYYEHHBIX TPU U3YUYEHUU JTUC-

OUITJINH: (1)143141(3, MareMaTruka, I/IH(I)OpMaTI/IKa, TCOPCTUUCCKHNC OCHOBBI JJICKTPOTCX-

HUKH, XWUMWsI, HaYepTaTelbHASI TEOMETPUS W WHKCHEpHas rpaduka, JJIEKTPOHUKA,

CBCTOTCXHHKA.

P33I[CJILI AUCHHUIIVIMHBI U MEKAUCHUITVIMHAPHBIC CBA3U

C NOoCJCeAYIINUMHA JTUCHUIIVIMHAMUA



Ne Ne pa3zpgenoB AaHHOW AUCLMNINHGI, He-

Ne HanmeHoBaHue obecneynBaembIx obxoauMbIX Ans u3yveHus (nocnepyto-
n/n (nocnegyrowmx) gucumniuH Wwmx) obecnevnBaemMbIX UCLIMNIIUH

1 2 3 4 5 6 7

1. | 3apybexHas C.x. TEXHMKa + - + + - -

2. | VcnbiTaHne C.X. TEXHUKK + + + + - + +

3 ObopyaoBaH1e NPeanpUATUI MO TEXHNYECKOMY + N + s + + +

cepsucy
4. | TexHonorns MaWmnHOCTPOEHUS + - + + - + -

4. O0beM TMCHUILVIMHBI B 32a4€THBIX €IMHUIIAX ¢ YKA3aHUEM KOJIn4e-
CTBAa aKaJleMUYECKUX YACOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy ¢ 00y4aro-
IUMHCS C penoaaBaresieM (10 BUAAM YUeOHbIX 3aHATHI) M HA CAMOCTOSITE/Ib-
HYI0 padoTy 00y4arommxcs

Ounas ¢popma o0yueHust

. Bcero Cemectp
Buab! yyebHoM paboThi 4aCOB 7
O0wasn TpyA0EMKOCTb: Yachl 108 108
3a4eTHble eauHULbI 3 3
AyanTOpHbIE 3aHATUSA: 32 (12)* 32 (12)*
Jlekumm 16 (4)* 16 (4)
MpakTuyeckue 3aHsaTus (M3) 34 (8)* 34 (8)*
CamocrosaTenbHas pa6ora, (CPC), B 1. u.: 76 76
NOArOTOBKA K NPaKTUYECKUM 3aHATUAM 28 28
CaMOCTOATESIbHOE U3YYEHNE TEM 20 20
NOArOTOBKA K TEKYLLEMY KOHTPOMH 10 10
MpomexyToyHasa aTTecTauus 3avet
3aounas ¢gopma o0yueHust
. Bcero Kypc
Buabl yuebHoM paboThi 4acoB 3
O0was TpyA0EMKOCTb: Yachl 108 108
3a4eTHble eauHULbI 3 3
AyauTopHbIe 3aHATKSA: 16 (4)* 16 (4)*
Jexuuu 6(2)* 6(2)*
MpakTunyeckue 3aHsaTus (M3) 10 (2)* 10 (2)*
CamocTosaTenbHas pa6ora, (CPC), B 1. u.: 92 92
NOArOTOBKA K MPAKTUYECKUM 3aHATUSM 30 30
CaMOCTOATESIbHOE U3YYEHNE TEM 32 32
NOArOTOBKA K TEKYLLEMY KOHTPOSTIO 30 30
MpomexyToyHas aTTecTauus 3avet 3avet

()* - 3ausmus, nposoouMbvle 8 UHMEPAKMUBHBIX HOPMAX

5. Conep:kanue IMCHUTIHHBI

5.1. Pa3neanl AMcUIIMHBI 1 BUABI 3AHATHH B 4acax

Ounas ¢popma o0yuenust



AyauTtopHble Cawmo-
Ne H Bcero 3aHATUA (Yac) cros-
nin aMMeHoBaHUe pa3fenoB (4acos) TenbHast
Nekumu nn3
pabota
1. Pazgen 1. OCHOBHbIE MOHATUSA, TEPMUHBI 1 14(4y" 9 4 (4" 19
OnpeaeneHns HaHOTEXHOOTAY
9 Pazpen 2. CkaHupytowme 30Hnova|e MeTofbl 14(2)" 2 (2 4 19
1CCNeaoBaHNs 1 aTOMHOTO An3anHa
3 Pazpnen 3. Cnocobbl 13roToBneHns CyomMuk- 16 9 6 19
" | poKpMCTanMYeckux 1 HAHOMOPOLLKOB
4 Pa3spen 4. [onyyeHne KOMNakTHbIX CyOMUK- 14(4)° 9 4 4y 10
POKPUCTANINYECKUX 1 HAHOMAaTEpPHUanoB
5 Pazpen 5. BnusHue pasmepos 3epeH u rpa- 18 9 6 10
" | HUL pa3aenoB Ha CBOMCTBA HaHOMATEpWasoB
Pazpen 6. MarnutHble coiicTBa. Cynep-
6. | napa-marHeTM3M HaHOKpUCTannMyeckux dep- 16 4 4 10
pomarHeTukoB (HP)
7 E;/lséqen 7. Marnuto-conpotuenexue, F'MC un 16(2)" 2 (2 6 10
Bcero 108 (12)* 16 (4)* 34 (8) 76
3aounasi gopma oOyueHust
AyauTopHble Camo-
Ne H Bcero 3aHATUA (Yac) cTos-
auMeHOBaHMe pa3aenos
n/n (yacos) Mexuny NN | TenbHas
paborta
1 Pazgen 1. OCHOBHbIE NOHATUSA, TEPMUHBI U 18 9 16
" | onpefeneHnsl HAaHOTEXHOMOTWM. 9
9 Pasgen 2. CkaHupytowme 30H[OBbIE METOb! 18(1)" 9 16
“ccneaoBaHNs 1 aTOMHOTO Au3aiHa
3 Pazpgen3. Cnocobbl 13rotoBneHus cyommukpo- 18(1)" 9 14
KPUCTaNIMYECKNX M HAHOMOPOLLIKOB.
4 Paszpen 4. NonyyeHne KOMNakTHbIX CyOMUKpO- 1702) 9 14
" | KpUCTaNNMYECKMX 1 HAHOMATepMaros. 9
5, Paspen 5. BnMﬂHyle pa3mMepoB 3ePeH U rpaHnL 135 19
pa3genoB Ha CBOWCTBA HAHOMATePMaros. ’
Pazpen 6. MarHutHble cBoiicTBa. Cynepnapa-
6. | MarHeTM3m HaHoKpuCTannuyeckux eppomar- 12 10
HeTukoB (HP) 2 2
7 Pazpen 7. Marnutoconpotvenexne, 'MC 15 10
KMC
Bcero 108 (4)* 6 10 92
5.2. TemaTn4yecKui NJIaH JeKUUN
Ounas ¢popma 00yueHust
. Kon-Bo
n/n TeMbI nekumn
yacoB
Pasgen 1. OCHOBHbIe NOHATUSA, TEPMMHbI M ONpeaeNneHNs HAHOTEXHONOTUK
1 PasmepHble adpheKTbl, CBOMCTBA N30IMPOBAHHBIX HAHOYACTUL, 1 HAHOMOPOLLKOB. 9
O6bEKTbI 1 NPOLECChl HAHO- M ME30TEXHOMOMMW, OCHOBHbIE KOHLIENLIMX.
Paspen 2. CkaHupyHoLuMe 30HAO0BbIe MeTOAbI UCCIef0BaHMA M aTOMHOIO




. Kon-Bo
n/n TeMbI nekumi
yacos
Aun3anHa
MeTogb! 1 npnbopbl 4N UCCNEeAOBaHNS CTPYKTYPbl HAHOKPU-CTANNMYECKUX MaTepu-
2 | anos. Metogb! 1 npubopbl ANS UCCNEA0BaHNUS U KnaccudmkaLmum cybmmk-pokpucTan- 2
NIMYECKMX 1 HAHOMOPOLLKOB.
Pazgen 3. Cnocobbl U3roToBneHns CyoMUKPOKPUCTaNIMYeCKUX U HAHOMOPOLIKOB
3 [a30(hasHble METOAbI; NNa3MOXUMUYECKUA CUHTES3; MexaHocuHTe3. OcaxaeHue n3 2 (2)
KONNOWAHbIX pacTBOPOB; TEPMUYECKOE PA3NOXEHNE U BOCCTAHOBNEHME.
Pazgen 4. Mony4yeHne KOMNAKTHbIX CyOMUKPOKPUCTANIIMYECKMX M HAHOMaTepUanos
4 KomnakTupoBaHue nopolkos 1 obxur. OcaxaeHne Ha nognoxky. Kpuctannusayms 2
amopdHbIX cnnasoB. VIHTEHCUBHAS NnacTuyeckas Aechopmaums
Pazgen 5. BnusiHme pa3mepoB 3epeH W rpaHuL, pa3fenoB Ha CBOMCTBA HAHOMaTepuanos
5 CybCTpyKTYpa HaHOKPUCTaNMYECKUX MaTepuanoB. AHOManMM MexaH4eckoro noee- 2(2)
OEHWS; Tennogur3nN4ECKME M dNEKTPUYECKUe CBONCTBA. [MOpUaHbIE HAHOKOMMO3NTBI.
Pazpen 6. MarHuTHble cBorcTBa. Cynepnapa-mMarHeTU3aM HaHOKpUCTanNMyecknux eppomarHeTu-
koB (HP)
6 CybeTpyKTYpbI (Pasmepbl kpuctanamtos) HO ¢ ontumManbHbIMM MarHUTHOMSITKUMIA U 4
MarHUTHOTBEPAbIMM CBOACTBAMM.
Pasgen 7. Martuto-conpotusnenue, 'MC n KMC
7 MMonyyeHune 1 cBoICTBa HaHOCTPYKTYp, obnagatowmx MMC n KMC, ux npumeHeHue B 9
TeXHUKe. [JonMpoBaHHble MaHraHuTbl naHTaxa (v gpyrux P33) ¢ TMC n KMC.
Bcero 16 (4)"
3aounas ¢gopma o0yueHust
. Kon-Bo
n/n TeMbI nekuun
yacos
Paspen 1. OCHOBHbIE NOHATUSA, TEPMMHbI M ONpeAeneHNs HAaHOTEXHONOrMK
1 PasmepHble 3 eKTbl, CBOMCTBA M30NMPOBAHHBIX HAHOYACTHL, U HAHOMOPOLLIKOB.
O6beKTbI 1 NPOLECChl HAHO- M ME30TEXHOMOMMW, OCHOBHbIE KOHLIENLIMM.
Pasgen 2. CkaHupyowme 30H40BbIE METOAbI UCCNef0BaHUS U aTOMHOTO An3anHa 9
MeTogb! 1 npnbopbl 4N UCCNER0BAHNS CTPYKTYPbl HAHOKPU-CTANNIMYECKNX MaTepu-
2 anos. Metogb! 1 npubopbl Ans UccneaoBaHns u Knaccudukalmm cyoMuk-pokpucTan-
NIMYECKMX 1 HAHOMOPOLLKOB.
Pasgen 3. Cnocobbl U3roToBneHMs CyOMUKPOKPUCTaNIMYEeCKUX U HAHOMOPOLIKOB
3 la3oghasHble METOAbl; NNA3MOXMMUYECKUA CUHTE3; MexaHoCuHTe3. OcaxaeHue u3
KOMMOMAHbIX PaCTBOPOB; TEPMUYECKOE PA3NOXEHNE U BOCCTAHOBNEHME.
Pazpnen 4. Mony4yeHne KOMNAKTHbIX CyOMUKPOKPUCTANNUYECKMX
¥ HaHOMaTepuanoB
4 KomnaktupoBaHue nopolukos u obxur. OcaxaeHne Ha noanoxky. Kpuctannmsauus 2 (2)
amopdHbIX cnnasoB. VIHTEHCUBHAS NnacTuyeckas aeopmaums
Pasgen 5. BnusHue pa3mepoB 3epeH W rpaHuL, pa3aenos
Ha CBOWCTBa HaHOMaTepuanos
5 CybCTpyKTYpa HaHOKpUCTANMYECKUX MaTepuaros. AHOManu MexaHM4eckoro nose-
OEHWst; Tennogur3nN4ECK1e 1 dneKTpuieckme cBoicTBa. MmbpuaHsle HAaHOKOMMO3NTBI.
Pazpen 6. MarHuTHble cBoncTBa. Cynepnapa-mMarHeTU3M HaHOKPUCTaNIMYecKnx
teppomarHeTukos (HP)
6 CybcTpykTypbl (pa3mepsbl kpuctannuto) H® ¢ onTumanbHbIMU MarHUTHOMSTKUMM Y
MarHWTHOTBEPAbIMM CBOACTBAMM.
Pasgen 7. Maruto-conpotusnexue, 'MC n KMC 2
7 MMonyyeHne 1 CBONCTBA HAHOCTPYKTYp, obnagatowwmx TMC n KMC, ux npumeHeHue B
TexHuKe. [lonupoBaHHble MaHraHuTbl nanTana (u gpyrux P33) ¢ TMC n KMC.
Bcero 6(2)




5.3. TemaTu4ecKknil IJIAH MPAKTHYECKUX 3aHATHIA

Ounas popma o0ydeHUs

. Kon-so

n/n TeMbI 3aHATUI
yacos
Pasgen 1. CkaHupyowme 30H40BbIE METOAbI MCCNIEA0BaHUS U aTOMHOIO An3anHa
1 lccnenoBaHme NOBEPXHOCTY TBEPAbIX TEN METOLOM CKaHMPYHOLLEN TYHHENbHOM MUKPO- 9 (2)*
: (2)
cKonuu
9 WccnegosaHue NoBepxXHOCTH TBEPLbIX TEN METOAOM aTOMHO-CUIOBOI MUKPOCKOMWM B 2(2)
HEKOHTAKTHOM pexumMe
Pazgen 2. Cnocobbl U3roToBneHMs CyOMUKPOKPUCTaNIMYeCKUX U HAHOMOPOLUKOB
3. | ApTehakTbl B CKAHUPYHOLLEN 30HA0BON MUKPOCKOMUM 2
4. | MexaHu3mbl U KUHETUKA POPMUPOBAHMS HAHOAMOP(HBIX TBEPABIX TEN. 2
Pazpgen 3. Mony4yeHne KOMNaKTHbIX CyOMUKPOKPUCTANIIMYECKMX M HAHOMaTepUanos
5. | CkanupytoLas 30HA0Bas nuTorpacus 4
6. Wccnenosanue fedopMaLMOHHOrO NoBEAEHNUS aMOP(HO-HAHOKPUCTASIIMYECKNX Ma- 9
Tepuanos
Pazpen 4. BnusiHme pa3mepoB 3epeH W rpaHuL, pa3fenoB Ha CBOMCTBA HAHOMaTepuanos
7. | ObpaboTka v konm4ecTBeHHbI aHanm3 C3M n3obpaxeHnit 2(2)*
8. | MayyeHne CTPyKTYpbl MaTEPUANIOB C MOHHO-MIA3MEHHBIMU NOKPLITUSMM. 2(2)*
Pazgen 5. MarHutHble cBoncTBa. CynepnapamarHeTusm cheppomarHetTuko (H® HaHokpucTannm-
YeCKmXx)

9. | MeToap! nccnenoBaHmii HaHOYACTUL, U HAHOMATEPUAmoB G
Paspen 6. MarHuTHbIe cBocTBa. Cynepnapa-mMarHeTU3M HaHOKpUCTaNIMuYecknx eppomarHeTu-
koB (HP)

10 | /A3y4eHune CBONCTB M MUKPOCTPYKTYPbI HAHOMATepWasnos | 4

Paspen 7. MarHuto-conpotusnenune, 'MC n KMC

11 | /3y4eHne ycnoBuil Nony4YeHNs MacCMBHOrO aMOPGHOro MeTannimyeckoro cnnaea 6

Bcero 34 (8)*
3aoyHas popma 00yueHus
. Kon-Bo
n/n TeMbl 3aHATUI
yacosB
Pazgen 1. CkaHupyowme 30H40BbIE METOAbI UCCNEA0BaHUS U aTOMHOTO An3anHa
1 WccnegosaHue NOBEPXHOCTM TBEPAbIX TEN METOAOM CKaHMPYHOLLEN TYHHENbHON MYK- 9
pockonuu

Pazgen 2. Cnocobbl U3roToBneHMs CyoOMUKPOKPUCTaNIMYECKUX U HAHOMOPOLIKOB

4. | MexaHu3Mbl 1 KUHETUKA (hOPMUPOBAHNS HAHOAMOPMHBIX TBEPAbIX Ter.

Pazpen 3. MonyyeHne KOMNaKTHbIX CYyOMUKPOKPUCTANNMYECKMX U HAHOMaTepUanos 2(2)*

5. | CkanupytoLiasi 3oHa0Bas nutorpachms

Paspen 4. BnusHue pa3mepoB 3epeH U rpaHnl pa3genoB Ha CBOMCTBa HaHOMaTepua-

nos
1. ] Obpabotka u konuyecTeeHHbIN aHann3 C3M n3obpaxeHnil 2
Pazpen 5. MarHuTHble cBoncTBa. CynepnapamarHetuam cheppomarHetukoB (H® HaHo-
KpUCTannm4yeckux)
9. | Metogp! uccnenoBaHmii HAHOYACTUL, U HAHOMATEPUAmoB 2

Pazpen 6. MarHuTHble cBocTBa. Cynepnapa-marHeTU3M HaHOKPUCTanIMYeckmx
tdeppomarHeTmkoB (HP)

10 | M3yyeHme CBOVCTB 1 MMKPOCTPYKTYPbl HAHOMATEpHanoB

Pasgen 7. Maruuto-conpotusnexue, 'MC n KMC 2
11 | M3yyeHme ycrioBuit nonyyeHMst MacCBHOTO aMOPAHOTO METaNNMYeCKoro cnnasa
Bcero 10 (2)*




()* - 3anamus, nposooumbvie 8 UHMEPAKMUBHBIX POPMAX

5.4. Conep:kanue pa3iejioB IUCUUILIHHBI

Ne HanmeHoBaHue KomneteH-
CopepxaHue pasgena
n/n pasgena Lum
OCHOBHbI€E MOHS- PasmepHble addheKTbl, CBOCTBA N30MIMPOBAHHbIX HAHOYa- U0-2yk-1
1. | T, TEPMUHBI CTUL 1 HaHonopowwkoB. OBbEKTbI M NPOLECCHI HAaHO- 1 Me30-
" | onpeneneHns HaHO- | TEXHONOTMMU, OCHOBHBIE KOHLIENLWW. Nh-1nk-2
TEXHOMOrMm
CkaHupytowme 30H- | MeTogabl 1 npubopb! Ans UCCreaoBaHus CTPYKTYpbl HaHO- U0-2yk-1
o | AOBbIE METOAbI UC- | KpU-CTANIMYECK/X MATEPUAINOB. MeTogp! 1 npubopbl Ans
" | cnegoBaHus n NCCneaoBaHNa 1 Knaccudukalum cybmmk-pokpucTaninye- NO-1nk2
aTOMHOrO An3aiHa | CKWUX W HAHOMOPOLLKOB
[a3ogpasHble METOABI; NIA3MOXUMUYECKUA CUHTES; MEXaHO- U0-2yk-1
CnocoObl 13roToB- ,
cuHTe3. OcaxaeHne 13 KonnouaHbIX pacTBOPOB; TepMUYe-
nexns cybmukpo- .
3. CKOE pasnoXeHue 1 BOCCTAHOBIEHE. [JeTOHALUMOHHBINA CUH- Uh-1nk-2
KPUCTaNINYeCcKmx 1 ,
T€3; ANEKTPOB3PbIB. YNOPSAA0UEHNE HECTEXMOMETPUYECKNX
HaHOMOPOLLKOB »
COeMHEHWIN KaK METOZ CO3AaHMs HAHOCTPYKTYP.
MonyyeHune kom- KomnakTupoBaHme nopoLukos 1 06xur. OcaxaeHue Ha nog- U0-2yk-1
4. | MaKTHbIX cybmukpo- | noxky. Kpuctannusaums amopdHbix CnnaBoB. VIHTEHCUBHaS
" | KpuCTannuyeckux | nnacTuyeckas aecopmaums Nh-1nk-2
1 HaHOMaTepuarnos
BnnaHue pasmepoB | CybCcTpyKTypa HaHOKpUCTanNMYECKUX MaTepuanos. AHOMa- U0-2yk-1
3€peH U rpaHuL T MEXaHWUYECKOTO MOBELEHNS; TENNOU3NYECKNe U nek-
5. | pasgenos Tpuyeckune cBoicTea. MMBpuaHbIE HAHOKOMNO3UTDI NO-1nk.
Ha CBOMCTBA HaHO-
MaTtepuarnos
MarHuTHble cBon- | CyBcTpykTypbl (pasmeps! kpuctannntos) HO ¢ ontumans- U0-2yk-1
ctea. Cynepnapa- | HbIM MarHUTHOMSITKUMI 1 MarHUTHOTBEPAbIMU CBONCTBaMM
g, | MarHeTusM Haro- Uh-1nk-2
" | KpucTannnyeckux
(heppomarHeTukos
(HP)
lMonyyeHne 1 CBOMCTBA HAHOCTPYKTYpP, obnagatowmx MMC un U0-2yk-1
MarHuTo-conpoTus- y PYKTYP Aaloll A
1. KMC, ux npumeHeHne B TexHuKe. [onmpoBaHHbIe MaHra-
nenue, TMC n KMC
HUTbI NaHTaHa (1 apyrmx P33) ¢ 'MC 1 KMC. NO-1nk-2
6. YueOHO-MeTOAMYECKOE 00eceueHrne CAaMOCTOATEeILHO padoThl
Temamuueckuil niaH camocmosmenbHou pabomaol
PekomeHayeMble UCTOYHMKM MHOP-
Kon-Bo mauum (N2 ucTouHuKa)
TemaTnka camocToATeNbHOM yacog | OCHOB-
n/n AONOSHKU- (vHTEpHET-
paboTbi Has
(M3 n.8 TenbHas pecypchbl)
ol 3 PI'IH') (w3 n.8 PNO) | (v3n.9PNA)
1 | OCHOBbI HAHOTEXHOJIOT UM 8 8 1,2 1,2,3 1-8
N3nN4eck1e MeToabl HAHOTEXHOMOT U , 2, -
2 | ®usnyeckne MeTOdbI HAHOTEXHOSIO 8 8 1,2 1,2,3 1-8
N3yyeHune husnko-mexaHN4eckmx CBONCTB
3 | HaHomaTepuanoB HepaspyLlalLWmMiM MeTo- | 8 8 1,2 12,3 1-8
Aamu
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OnpepeneHne napameTpoB CTPYKTYpPbI NO-

4 | KpbITWUIA METOAAMW PEHTTEHOBCKON andpak- | 8 8 1,2 12,3 1-8

TOMETPUM

TexHonoruy Nony4YeHNs NNEHOYHbIX

5 | HAHOCTPYKTYPHbIX NOKPLITUIA METOAAMM 8 8 1,2 12,3 1-8

KOHZAEHCALMM 13 NapoBON (haskl

Cnocobbl nony4YeHns HaHOMaTep1arnos ¢

NCMONb30BaHWEM TEXHONOTUI 06pabOoTKY

MOBEPXHOCTM, OCHOBAHHBIX Ha (OU3NYECKNX

npoueccax

Cnocobbl Nony4eHns yrnepoaHbIx

7 | HAHOCTPYKTYp. HAaHOKOMMNO3UTHbIE 6 8 1,2 12,3 1-8

Matepuansl

MeTogb! uccnegoBaHust CTPYKTYpbl 1

8 | (hM3MKO-MeXaHNYECKMX CBOWUCTB 6 8 1,2 1,2,3 1-8

HaHOMaTepuanos

Acnonb3oBaHKe HaHOMaTep1anos B 6 8

NPaKTUYECKON AEATENBHOCTH

10 MoaroToBKa K NPakTU4YECKUM 6 | 10 1.2 123 18
3aHATUAM

11 | MNogroToBka K TEKYLLEMY KOHTPOSHO 6 10 1,2 1,2,3 1-8

Bcero 76 | 92

6 | 8 1,2 1,2,3 1-8

1,2 1,2,3 1-8

Y4eOHO-MeTOAUYECKHE MATEPHAJIbI IVISl CAMOCTOSATEIbHO padoThI:

1. Koo A.H. «OCHOBBI HAHOTEXHOJIOTUU B TEXHUKE: YueOHOE mocodue st
CTy.. BeICII. yue0. 3aBeaeHuit. JJomym. YMO no oOpa3zoBaHuio B 00J1. aBTOMaTHU3UPO-
BAHHOT'O MAIlIMHOCTPOEHUA. - 2-€ u31., crep. - MockBa: M3aar. uentp "Akagemus",
2011.

2. MarepuanoBe/ieHEe U TEXHOJIOTHS MaTepUaloB: yueOHOe mocodue, peKoMm.
Hayuyno-metonnueckum coBetom / Ilox pen. A. W. barsimesa. - MockBa: MTHOPA-
M, 2013.

MeToauveckue peKOMEHIAUM CTYACHTY K CAMOCTOAITEJIbHOM padoTe

CamocrosiTesibHasi padoTa CTYA€HTOB, IPEIyCMOTPEHHAs! YYEOHBIM IUIAHOM
B 00beMe He meHee 50-70% o01iero Koam4ecTBa 4acoB, COOTBETCTBYET OoJiee riry0o-
KOMY YCBOEHHUIO U3y4aeMOTO Kypca, GOPMUPYET HABBIKU UCCIIEIOBATEIBCKON paOOThI
U OPUEHTUPYET CTYJACHTOB Ha YMEHUE MPUMEHSTh TEOPETUUECKUE 3HAHUS HA IMpaK-
THUKE.

CamocrosiTenbHas paboTa HOCUT CUCTEMAaTUYECKUN XapaKTep.
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PesynbraThl camocTosATEenbHON PabOThI KOHTPOJHMPYIOTCS TMpENoaaBaTesieM U
YUMUTBIBAIOTCS NP aTTECTAIlMK CTyAeHTa (3auet). [Ipu aToM npoBoAsSTCS: TeCTUpOBa-
HUE, SKCIIPECC-0MPOC Ha MPAKTUICCKUX 3aHATHIX, 3aCIylIMBaHUe TOKIaI0B, pedepa-
TOB, IPOBEPKA MUCbMEHHBIX PadOT | T.1I.

3amaHus JUIsl CaMOCTOSITEIbHOM pabOoThl COCTABIISIOTCS MO pa3zeliaM U Temaw,
M0 KOTOPHIM HE MPETyCMOTPEHBI ayAUTOPHBIC 3aHATHS, TUOO TpPeOyeTcs JOIOHH-
TeJIBHO MPOPadOTaTh U MPOAHAIU3UPOBATH PACCMATPUBAEMBIH MIpENoiaBaTesieM MaTe-
puas B 00beMe 3arIaHUPOBAHHBIX YaCOB.

JIJist TOITOTOBKYU K 3aHATHUSIM U BBITIOJIHEHHSI CAMOCTOSATEILHON paboThI, CTY-
JEHTaM PEKOMEHIYIOTCA y4eOHO-METOIMYECKHUE U3/IaHUs, & TAKKE METOJUYECKUE Ma-
TepHUaJIbl, BBIMYLIEHHbIE KadeIpoil CBOUMH CHJIAMU U MPEAOCTaBIIAEMbIE CTYICHTaM
BO BpeMsI 3aHATHH (TIPUIIOKEHUSA ):

® HarIsIIHbIE TOCOOUS (TUTaKaThI);

® [JIOCCapHil - CJIOBapb TEPMUHOB IO TEMATUKE JUCIUIUIMHBL;

® TE3HCHI JICKLIHM.

CamocrosiTeibHas padoTa ¢ KHUIoi. B Haille BpeMs KHUTa CYIIEeCTBYET B IBYX
dbopmax: TpaaUIIMOHHON M AJIEKTPOHHON. B MHTEpHETE CyIEeCTBYIOT Ieible OUOJINO-
TEKH, PACIIONATAIOIIHUE TECATKAMH THICSY 3JIEKTPOHHBIX TEKCTOB. CeroaHs B oOLIeCTBE
npeoliiaaeT MHEHUE, YTO TIeYaTHAs KHUTA U €€ KOMITbIOTEPHBIN TEKCT JOIMOJHSIOT
apyr apyra. Mcnoib3ys 3IeKTpOHHbINA BapHaHT KHUTH 3HAYUTEIBLHO ObICTpEe MOAr0TO-
BUTH Ha ero 0aze pedepar, KOHTPOIbHYIO paboTy, TOIOTHATH TEKCT CBOEH pabOTHI MO
TpeOyemblii ydeOHbIM 3ajaHueM 00beM. [leyaTHble KHUTY ropas/io Jierdye 1 y100Hee Yu-
TaTh.

Pabota ¢ KHUTOM, CTYJIEHTBI CTAIKUBAIOTCS C psiioM mpodseM. OHa U3 HUX —
Kakas kHura jiydiie. LlenecoobpasHo B nepByio ouepeib 00paTUThCs K TUTepaType, pe-
KOMEHIOBaHHOU mpemnoaaBarenem. LlenecoobpasHo mpounTaTh aHHOTAIIMIO K KHUTE HA
ee CTpaHMIIaX, B KOTOPOH yKa3aHO, KOMY M ISl KAKUX IIeJIei OHa MOXKET OBITh MMOJIe3Ha.

Hpyras npobiema — kak 3()(peKTUBHO YyCBOUTH MaTtepuai KHUru. KauecTBo ycBo-
eHHsl y4eOHOro MaTepuaja CYIIECTBEHHO 3aBHCST OT MaHEpbl MPOYTCHHS] KHUTH.

MoxHO BBIACIINTD IIATh OCHOBHLIX ITPUCMOB pa6OTBI C HHTepaTypOﬁ:
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UreHue-nmpocMOTp UCTOJIB3YETCS JIsSI TPEABAPUTEILHOIO 03HAKOMJICHUS ¢ KHU-
T'OM, OIICHKHU ee 1leHHOCTH. OH MmpenoiaraeT 03HaKOMJIEHUE C aHHOTAIIMEH, TPEarCIIO-
BHEM, OTJIABJICHUEM, 3aKJIIOYCHHEM KHHUTH, ITOMCK 110 OIJIaBJICHHIO HanbOoOJIee BaKHBIX
MBICJIEN U BBIBOJIOB aBTOPA MPOU3BEIACHHS.

BribopouHoe uTeHue npeamnoaracT u30upaTesibHOe YTEHUE OTACIBHBIX pa3jie-
JIOB TEKCTa. DTOT METOJI MCMOJB3YyeTCsl, KaK MPaBUJIo, MOCe MPEABAPUTEIBHOIO MPo-
CMOTpa KHUTH, TIPH €€ BTOPUYHOM UTCHHUH.

CkanupoBaHue MpeACTaBISET OBICTPBII MPOCMOTP KHUTH C LIETBIO TTOUCKA PaMu-
uu, GpakTa, OICHKH U Jp.

VYriy6ieHHoe YTeHue MpenoiaraeT oOpaiieHe BHUMaHUs Ha JIETalu COJIeprKa-
HUS TEKCTA, €ro aHaIu3 U OlleHKY. CKOPOCTh MOJA0OHOTO BUIa UTEHHUS COCTABISIET OpH-
SHTUPOBOYHO 10 7-10 ctpanul B yac. OHa MOXKET OBITh W BBIIIC, €CIIM YUTATENIb yKE
00J1a71aeT ONpeICICHHBIM 3HAHUEM 110 TeME KHUTH WU CTaThH.

VYriyOneHHoe YTeHUE JINTepaTyphl Ipe/IIonaracr:

e CrpemJieHHME K IIOHMMaHHUIO MPOYUTAHHOrO. be3 moHMMaHUs CMBICIA,
MPOYUTAHHOTO UH(OPMAIUIO €€ OUEHb TPYIHO 3aIOMHUTb.

e OOnymbIBaHUE U3JIOKEHHOW B KHHUre HH(opMmainuu. Torma coOCTBEHHBIE
MBICJIM, BOSHHUKIIIHE B XOI¢ 3HAKOMCTBA C UYKUMH pabOTaMH, TIOCITY>KaT OCHOBHOM JIJIst
MOJTyYEHUSI HOBOTO 3HAHUSL.

e MpICIeHHOE BBIJICIICHUE KIIFOUYEBBIX CJIOB, MACH pa3apoOJeHue COACpKaHMs
TEKCTa Ha JIOTHIecKre OJI0KHM, COCTAaBIICHUE TIIaHa TPOYUTAHHOTO. ECiu cTyieHT nmeet
JeJI0 C JUYHOM KHUTOW, TO KIIFOYEBBIE CJIOBA U MBICIHM MOXXHO TOAYECPKHYTH
KapaHJaIioM.

e CocraBlieHHE KOHCIIEKTa M3y4YeHHOro Marepuana. Eciam ctaTbs wim pas3zien
KHHUTHU 10 00BEMY HEOOJIBIIION, TO 11eJIeCO00pa3HO MPUCTYITUTh K KOHCIIEKTUPOBAHMUIO,

IIPOYMTAB MX MOJHOCTBIO. B 1pyrux ciydasx xenarenpHo npountaTts 7-10 cTpanum.

7. @OHABI OLEHOYHBIX CPEACTB
7.1. IlepeyeHb KOMIETEHUMH ¢ YKa3aHHEM 3TANOB UX (OPMUPOBAHMS

B Mpoliecce 0CBOEHHSI 00Pa30BaTeIbHON MPOTrPaMMbl
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Cemectp OucuunnuHbl /anemenTbl nporpammbi (npaktukun, MMA),
(kypc) yvacTByowme B OpMUPOBaHMM KOMNETEHLMUM
WUO-2yk1. Haxogut n KpUTUYECKN aHanU3npyeT MHGOPMaLUIo, HEOOXOAMMYHO ANS peLIeHus
nocTaBfieHHOW 3aAa4u
1. 3(2) dunocodms
2. 1(1) HayepTatenbHas reoMeTpus 1 MHXeHepHas rpaduka
3. 2(1) HaueprartenbHas reometpus
4, 2(1) WHxeHepHas rpaduka
5. 2,3(1,2) MatepnanoBefeHne 1 TEXHOIONS KOHCTPYKLMOHHBIX MaTepUasios
6. 23(1,2) WHhopmaTurka 1 LMdpoBble TEXHOMNOTMK
1. 3(2) CMCTEMBI MCKYCCTBEHHOTO MHTENNIEKTA
8. 2,3,4,5(1,2,3) | MexaHuka
9. 2,3(1,2) TeopeTnyeckas MexaHuka
10. 4(3) Teopust MaLUMH U MEXaHU3MOB
11. 4(3) ConpoTuBneHne MaTepuanos
12. 6 (4) ONEKTPOTEXHMKA M SNEKTPOHMKA
13. 8(4) Tonnneo 1 cMa3oyHble MaTepuassl
14. 8 (5) Lindpposble TexHonorum B AMNK
15. 7(4) OCHOBbI TEOPUM Y TEHAEHLMW Pa3BUTUS CENTbCKOXO3AMCTBEHHBIX MaLUMH
16. 6 (5) 3apybexHas cenbCKOX03AMCTBEHHAS TEXHUKA
17. 7(3) Hanotexnonoruu B AlNK
18. 1,2,4 (2,3) YyebHas npakTuka
19. 2(2) QKCnyaTaUMoHHas NpakTuka. YnpaBneHne CenbCKoX03aMCTBEHHON TEXHWKOM
20. | 4,6,8(3,4,5) | lNponssoacTBeHHas npakTuka
21. 4(3) JKCNyaTaLMoHHas NpakTuka. TexHonornyeckas B CenbCKOXO3ANCTBEHHBIX Npes-
NPUATUSX
22. 8 (5) [NpeoamnnomMHas npakTuka
23. 8 (5) BbinonHeHue v 3awmTa BbINyCKHOM KBaNUgMKaLMOHHON paboThl
24. 6(4) OcHosb! ynpasneHus u besonacHocmu 08UXeHUs
25. 7(5) [pasurna dopoxHo20 A8UXEHUS
UO-1nk-2. BnapeeT MeToauKoiA OLIEHKM Ka4ecTBa NPoAYKLUM U BbINONHAEMbIX paboT npu akcnnyara-
LMK MaLvH U 000pyAOBaHKA
1. 5(3) MenvopaTnBHble MaLMHbI
2. 7(3) HaHotexHonoruu B ATK
3. 4(2) Obwiee 3emnegenve
4. 5(3) TexHudyeckas akcnnyaraums
5. 4,5 (4,5) OCHOBbI MHXEHEPHO-TEXHUYECKOMN CNYXDObl
6. 1,2,4 (2,3) YyebHas npakTuka
1. 6 (4) TexHonornyeckas (MPOEKTHO-TEXHONOTMYECKas) NPaKTMKA. TexHonornyeckas B
MacTEpPCKMX.
8. 8 (5) BbinonHeHme v 3awumTa BbINyCKHOM KBanNU@uKaLMOHHON paboThl
9. 6(4) OcHosb! ynpasneHus u besonacHocmu 08UXeHUs
10. 7(5) [pasuna dopoxHO20 A8UXEHUS
7.2. Onucanue noKasaresjae 1 KpUTEpPUeB OLICHNBAHUS KOMIIETEHIIMI
Kputepuu oueHnBaHus
Lkana no TpagMUMOHHON NATUOANBLHOW CUCTEME
Moka3artenu [onoporoBblii MoporoBbin . y
(«HeymoBneTBOpU- («ynosnetBopu- MpoABuHyTLIM Buicokui
(«xopoLuo») («OTNINYHON)
TENbHOY) TENbHO)
UAO-2yk-1
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®parmeHTapHble 3HaeT aHanu3 MHGop- | 3HaeT aHanU3 UH- 3HaeT aHanms3 uH-
3HaHWs N0 aHanuay | Mauuu, Heobxoam- cdopmaumm, Heob- | dhopmauuu, Heob-
WHGopMaLmK, He0b- | Myto ANS peLleHNs XOOMMYI0 ANs pe- XOOUMYIO Ons pe-
3HaHusA XOAMMYIO 41151 pelle- | NOCTaBMEHHON 3a- LUEHWS NOCTaBMEH- | LUEHMS NOCTaBMeEH-
HUS NOCTABIEHHOW | [A4M C CywecmeeH- HOW 3afjauu ¢ Hecy- | HOW 3a[1a4M Ha 6bI-
3agaum HbIMU OWUGKaMU WECMBEHHbIMU COKOM yposHe
owubkamu
OtcyTcTBME YMeE- YMeeT HaxoauTb YMeeT HaxoanTb U | YmeeT HaxoauThb U1
HWA, NPEOYCMOTPEH- | KPUTUYECKW aHANMU3K- | KPUTUYECKM aHamnmn- | KpUTUYECKU aHanm-
HbIX AJAaHHOMN KOMMe- | poBaTb UHOPMa- 31poBaTh UH(OP- 31poBaTh UHDOP-
TEHUMen Luto, Heobxogumyto | Mauuto, Heobxoau- | Mauwuto, Heobxoau-
YMmeHus ANA peLLeHns no- MYI0 419 PELLeHUs | MK ONs peLleHns
CTaBMEHHOM 3ada4n | NOCTABMEHHOW 3a- | NMOCTaBIIEHHON 3a-
Ha HU3KOM YpOBHe. [lauu ¢ Hecywe- [ia4 8 nosHoM 06b-
CMEEeHHbIMU OWUb- eme
Kamu
OtcyTtcTBME M Bnaneet Haxoxae- Bnapneet Haxoxae- Bnageet Haxoxae-
Hanuuue parMeH- | HUEM U KPUTUYECKUM | HUEM W KpUTHYe- HUEM U KpUTUYe-
TapHbIX HaBbIKOB aHanu3oMm WHGOpMa- | CKUM aHarm3oM UH- | CKIUM aHarm3oM MH-
HaBbIku MPeAyCMOTPEHHbIX | Lw, Heobxoanmoin @opmau,vmm, Heob- (bOpMaLllI/II/I, Heob-
[l@HHON KOMMNeTEeH- | AN peLleHns no- XO4MMON ang pe- XO4MMON ans pe-
umen CTaBMEHHOM 3ada4u | LLEHWs NOCTaBMEH- | LUEHWS NOCTaBIIEH-
Ha HU3KOM YpOBHe. HOW 3aaauv 8 do- HOW 3aauu 8 nosi-
cmamoyHoM obbeme | HoMm obbeme
U0-1nk2
®dparmeHTapHble 3HaeT MeToaunKy 3HaeT MeToaunKy 3HaeT MeToaNKY
3HaHWS MO OLeHKe OL|eHKY Ka4yecTBa Npo- | OLIEHKM kayecTea OLiEHKY Ka4ecTBa
ka4ecTBa NpOAYKLMM AYKUMK 1 BbINOSHAE- npoayKuMn 1 BbiNon- | Npoaykuun 1 BbINOI-
3HaHMS W BbINOMHsIEMbIX pa- | MbIX paboT npu akcrny- | HaeMbix paGoT npu HsieMbIX paboT npu
6ot npu akcnnyata- aTauuu MalmH 1 060- | SKCnnyaTauuu MalWH | SKCnyaTauum ma-
LyM MaLLMH 1 060py- pyAaoBaHuA ¢ cywe- n 060py,Cl,OBaHI/IFI C LUWH 1 060pyﬂOBaHVIFI
[0BaHNS CMBEHHbIMU OWUBKaMU | HECYUECMBEHHBIMU | Ha 8bICOKOM YPOBHE
owubkamu
OtcyTcTBME YMeE- YMeeT Bnagetb Meto- | YMeet Bnagetb me- Ymeet Bnagetb me-
HI, NPeyCMOTPEH- | AVKOA OLIEHKM kave- TOAMKOW OLiEHKN Ka- | TOAMKOM OLIEHKM Ka-
HbIX JaHHOW KOMMe- | CTBa MPOAYKLMA M Bbl- | 4ECTBA MPOAYKUMN | YecTBa NPOAyKLWM
YMeHUS TeHuvel MonHsieMbIX paboT npu | BbINOMHAEMbIX paboT | BbINONMHsiEMbIX paboT
aKCnIyaTaumn MalwmH | Npy SKCnyaTauum npu aKcnyaTauum
1 obopyaoBaHus Ha MaLumH 1 0bopygoBa- | mawwH u obopygosa-
HU3KOM YPOBHE. HUSI C HECYWECMBEH- | HIUS 8 NOTHOM 00Db-
HbIMU OWubKamu eme
OtcyTcTBME M Bnapeet meToaukoi Bnapeet metooukoir | BnageeT metoaukon
Hanu4yne (*)parMeH- OLIeHKM Ka4eCTBa npo- OLIeHKN Ka4yecCTBa OLIeHKK Ka4yeCTBa
TapHbIX HaBbIKOB AYKLMKW 1 BbINOMHse- MPOAYKLMW 1 BbINON- | MPOAYKLMM W BbINON-
HaBbIku NPEaYCMOTPEHHbIX | MbIX paboT npu aKcnny- | HAeMbIX paboT npu HsieMbIX paboT npu
y ataumu MawuH 1 060- | aKcnnyaTauuu MalnH | 3KCnyaTauum Ma-
[@aHHON KOMMETEH-
e PYAOBaHUS Ha HU3KOM | 1 0BOpyAOBaHuS 8 LMH 1 060pyLoBaHMS
YpOoBHe. docmamoyHom 0bb- | 8 NofHOM 0bbeme
eme

7.3. TunoBbie KOHTPOJIbHbIE 3aAHUSA

TecTbl AJ151 KOHTPOJISA

Bonpoc 1. Kakoit MeTo1 HE OTHOCUTCA K OCHOBHBIM METOJAM ITOJTYyYEHHUS yT-
JEPOAHBIX HAHOTPYOOK U HAHOBOJIOKOH?
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Jyroson
JlazepHO-TEpMUUECKHUIA
[Tuponutnueckui

buorexHonornueckui

Bonpoc 2. O6pa3zoBanue CynepMoJIeKyJIbl B CyIPaMOJICKYIIPHON XUMHH
MO>KHO OTIHCaTh KakK:
-
Penenrop + cyOcrpat(bl)
Penenrop + peuenrtop

Cyo0ctpat + cyocTpat(b)
Perienrrop + MOHOMEPBI

Bonpoc 3. Kakumu 00s3aTeIbHBIMU CBOMCTBaAMH JOJDKEH 00J1a/1aTh KaHTHIIC-
Bep?

I[OJDKGH IMIPOBOJUTH C-)JIGKTpI/I‘IGCKI/Iﬁ TOK
~

I[OJ'DKGH OBITH BBIITOJIHEH U3 MAarHUTHOTO Marcpuaia
(" . o

I[OJDKGH OBITH BBHITIOJIHEH M3 3aKaJEHHOM CTaau

JIOJKEH OBITh THOKUM C U3BECTHOM KECTKOCTHIO

Bonpoc 4. Kakoif 13 MUKPOCKOIIOB H300PETEH T03KE OCTABHBIX ?
CxaHUPYIOLINUN CUITOBOM MUKPOCKOII
CkaHHpyIONN TYHHEJIBHBIA MUKPOCKOII
PacTpoBb1ii MUKpOCKOTI

[IpocBeunBarommi 3JIEKTPOHHBIA MUKPOCKOIT

Bonpoc 5. I'ne 6611 1300peTéH CKaHUPYIOMUNA CHIIOBOM MHUKPOCKOIT?
B Poccun, B pusuko-texaunueckom nuucturyte um. Modode
B CIIA, IBM

B repmanckom ¢unmane IBM

~

B mBeiiiapckom uninane IBM

Bomnpoc 6. KTo BBell B HAyuHYI0 JIUTEPATypy TEPMUH HAHOMATEPHUATIbI?
I'. I'nentep
XK. U. Andepos

P. ®eitaman

~

2. pekcnep

Bonpoc 7. [ToueMy pubocoMy Ha3bIBaIOT MOJIEKYJISIPHBIM acceMOIepom?
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Pubocombl cTposT OeKH, OCHOBBIBASICh HA MHCTPYKIIMSX, XPAHSILMXCS HA HUTKAX
PHK.

Pu6ocombl UMEIOT pa3mMep HECKOJIBKO AECSITKOB HAHOMETPOB.

PubGocombl MOTYT CBOpauMBAThCs B KIIyOKH, U3MEHSIS YETBEPTUUHYIO

CTPYKTYpYy
Pr6oco0bl yMeI0T npeoOpa3oBbIBATh MEXAHUYECKYIO SHEPTUIO B SHEPTHUIO
XUMHUYECKUX CBS3EH.

Bonpoc 8. Eciin moOMeCTUTh TOHKHI CJION MOIYNPOBOJHUKA C IITMPOKOU 3arpe-
HIEHHOW 30HOM MEXIY ABYMs MOJIYIIPOBOJHUKAMU C Y3KOU 3aMPEIIEHHON 30HOM TO
IOJIYYUTCSA:

-

KBanToBas Touka
KBanToBas sima
KBanToBBIii Oapbep

KBanToBas nrna

Bonpoc 9. Kak Ha3zpiBaeTCs caMasi BBICOKast SJHEpreTUYecKasi 30Ha B JHEPIeTH-
YECKOM CHEKTPE MOITYIIPOBOJHUKOB?
© 30Ha IPOBOJUMOCTH
3ampeTHas 30Ha
BanenTHas 30Ha

KBanToBas 30Ha

Bomnpoc 10. YUto Takoe BE3UKYIbI?
CyOKeTOYHbIC YaCTHUIIBI
Hanopa3mepHbie BUPYCHI
3aMKHYyTbIe OUCIIOMHBIE MEMOPaHHbIE 000JI0UKH

benkoBble MOJIEKYIIbI, coaepskaiue GepMeHTHI

Bonpoc 11. Kakas BenmnunHa He BXOIUT B ypaBHeHHe [ 160ca-Tomcona?
TemnepaTtypa naBJIeHUS
CB00OO/1HAst MTOBEPXHOCTHAS YHEPTUS
N3Menenue rennocoaepKaHus

Bsskocts kpucrammra

Bonpoc 12. Yto Takoe MOJIEKYJISIpHBINA accemoep?

Mepuanmast 4acTHIla aToMa
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MonekynsipHas MalllnHa, KOTOpast 3alpOrpaMMHUPOBaHa CTPOUTH MOJIEKY-
JSIPHYIO CTPYKTYpY U3 00Jiee MPOCThIX XUMUYECKHUX OJIOKOB

CyOxyeTouHas yacTHIla

Komnounneiii ancam6as [TAB

Bomnpoc 13. KTo BnepBbie BEIABUHYJ UK O Pa3BUTUU HAHOTEXHOJIOTUU B CO-
BPEMEHHOU (POpMYITHUPOBKE?

S I1.C. Jlamnac
3. dpekcnep
P. ®eitnman

H. Bunep

Bonpoc 14. Kak Ha3zpiBaeTcs 3HaMeHuTas kHura J. [[pekciiepa, mocBsIEHHAs
HAaHOTEXHOJIOTUN?
& MamvHbl KOHCTPYUPOBAHUS
MamuHbpl HAHOTEXHOJIOTUH
MarmvnHsl co31aHus

MaivHbl TEXHOJIOTUN

Bomnpoc 15. Kakoe cBOWCTBO XapaKTEPHO IJI1 MUKPOIMYJIbCUU ?
MuKpo3MyJIbCUU TPO3PAYHBIE KUIAKOCTH
MukposMyJibCUU UMEIOT TEMHO-CEPBII LIBET
MuKpo3MyJIbCUH HETPO3PAUHbIE KUAKOCTH

MI/IKpOBMYJ'IBCI/II/I ABJIAKOTCA XOPOIIMMH ITPOBOAHHUKAMM SJICKTPHUUICCTBA

Bomnpoc 16. Kakast u3 HaHOCTPYKTYD SBJISETCA TEPMOIMHAMUYECKA HEYCTONUMBOI?
MuxkposMmyibcus
Munesisl
VYrneponHbie HAHOTPYOKHU

HanocTtpyktypsl, hopMmupyromumecs ”HTEHCUBHON MJIACTUYECKOM nedopma-
nuen

Bonpoc 17. Uro o3navaet ypaBuenue ['m66ca-Tomcona?
B3auMocBs3b NOBEPXHOCTH 00BEKTA U €r0 00beMa
B3aumocBs3bp TemMnepaTyphl IIaBJIE€HNS KPUCTAIUIUTA U BA3KOCTH

B3aumMocBsI3b n3MeHEHUS TCIUIOCOACPKAaHUA KPUCTAJIJIUTA U €T0 COCTaBa
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B3auMocBsa3p TeMnepaTypsl IUIaBJICHUSA KPUCTAIIIIMTA U KPUBU3HBI OTPaHU-
YUBAOILEH €ro NOBEPXHOCTH

Bonpoc 18. B xakoMm MUKPOCKOIIE UCITONIB3YETCS KAaHTHIIEBED?
CkaHUpYIOLINUNA CUIIOBOW MUKPOCKOII
CkaHUpYIOINNA TYHHEJIbHBIA MUKPOCKOIT

PacTpoBb1ii MEUKpOCKOT
IIpocBeynBarONi AIMEKTPOHHBIN MUKPOCKOII

Bomnpoc 19. Pabota ckanupyomiero TyHeJIbHOIO MUKPOCKOIIAa OCHOBaHa Ha:

) .
Hudpakiuy peHTTeHOBCKUX Tydei

OddexT TyHHEeNUPOBaHUSA FJIEKTPOHOB Yepe3 TOHKUN JUIEKTPUUECKUM
POMEKYTOK MEXIY IPOBOSIIEH MOBEPXHOCTHIO 00pasiia U CBEPXOCTPOIl UTIIOM

[IpocBeunBanue 0Opasiia peHTICHOBCKUMU JTydaMH
ITIpocBeunBanue 0Opasiia My4KoOM IJIEKTPOHOB MPH YCKOPSIOIIEM HaIpsiKe-
guu 200-400 kB

Bonpoc 20. YUto HE MOXKET ABJIATHCS CYNPAMOJICKYJIIPHBIM aHcambieM?

Besukyna
Munemna
Muxkposmynbcust

IMPaBUJIBHOTO OTBCTA HET

Bonpoc 21. O6pamatotcs Jiv B HyJIb BOJTHOBBIC ()yHKIIUY HA TPAHUIIC KBAHTOBOM

Bormpoc nocraBieH HEKOPPEKTHO
OTBeT 3aBUCUT OT IMPUHBI KBAHTOBOU SIMBI

Bonpoc 22. [Tomemast TOHKHN CIIOM NOJIYIIPOBOJAHUKA C Y3KOU 3aNIPEIIEHHON
30HOM MEXy ABYMsI CIIOSIMUA MaTepHuaa ¢ 6oJjiee MMpoKOn 3anpenéHHON 30HOMH, TT0-
Jy4YaroT:
-

KBanToByr0 TOUKY
KBaHTOBYyI0 siMy
KBanToBbIl Oapsep

KBaHTOBYIO UrITy
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Bomnpoc 23. [Touemy KBaHTOBBIE TOUKH Ha3bIBAIOT UCKYCCTBEHHBIMU aTOMaMu?
~
KBaHTOBas TOUKa, KaKk U aTOM, UMEET SJIPO
KBaHTOBast TOUKa MOXET BCTYNAaTh B XUMUYECKHUE PEAKIIUU MMOJJOOHO aTo-

MaM
KBaHToBas Touka umeeT Pa3sMEpPhBI aTOMa

B KBaHTOBOW TOYKE IBUKEHUE OTPAHUYECHO B TPEX HAIIPABIICHUAX U DHED-
TETUYECKUN CIIEKTP MOJHOCTBIO JUCKPETHBIN, KaK B aTOME

Bomnpoc 24. Yto takoe ¢ymiepen?
© XKenezocomeprkaias HAHOCTPYKTYpa, UCTIOTb3yeMasi B MEIUIINHE
VYrnepoanas HaHOTpyOKa
CemeiicTBO mapooOpa3HBIX MOJIBIX MOJIEKYJ o0mel Gopmys Cn

[Tnockuit muct rpaguTa MOHOMOJIEKYJIIPHOM TOJIIMHBI

Bompoc 25. YUto Takoe kaHTHIEBED?
© KoMmbroTepHblii 6JI0K B CHIIOBOM MUKPOCKOTIE
KommnsrotepHast mporpamMmma o0pabOTKu JaHHBIX CKAHUPYIOIIETO MUKPO-
ckoma’  TToamoxka s 00pa3IioB B paCTPOBOM MHUKPOCKOTIE

30H/ B CKaHUPYIOIIEM CUIIOBOM MUKPOCKOIIE

Bonpoc 26. Kak BennunHa TYHHEIBHOTO TOKA IPH padOTe TYHHEIBHOTO MUK-
pPOCKOIIa 3aBUCUT OT PACCTOSIHUS MEKIY OCTPUEM HUIJIbI U UCCIEAYEMBIM 00pa3nom?

) .
JInHEeHO BO3pacTaeT C yMEHBIICHUEM PACCTOSHUS
JIMHETHO YMEHBIIAETCS C YMEHBIIEHUEM PACCTOSIHUSA
DKCMOHEHIIUAJIBHO BO3PACTAET C YMEHBIICHHUEM PACCTOSTHUSA

9KCHOH€HIII/IaJ'IBHO YMCHBIIACTCA C YMCHBIICHUCM PACCTOSHUA

Bonpoc 27. [To nomenknarype UIOITAK ¢ynnepen C7o 0603HaYaeTCsi CUMBO-
70M (Cro-Isn) Uto 03HauaroT uudpsl B KBaAPaTHBIX CKOOKax?

I'pynny cummeTpun
JIuTepaTypHbIE CCBHUIKH

-
Huametp QysuiepeHa B HAHOMETpax

Yuciio aToMOB B KOJIbILIAX

Bonpoc 28. CoenuHenus QynepeHoB, B KOTOPBIX MPUCOCTUHEHHBIE aTOMBI,
MOHBI WJIM MOJICKYJIBI HAXOISITCSl CHAPY>KH YTJIIEPOITHONM 000JI0YKH, Ha3bIBAIOTCS:

-
DK303/IpalIbHBIE COSTUHEHUS

DHA03ApANIbHBIE COCTUHEHUS
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CynpanpalibHble COEITUHEHUS

[TapangpanbHbie COeAUHEHUS

Bonpoc 29. Kakre HaHOCTPYKTYpbl 0OHApY>KEHBI B ITYHTMTOBBIX MOPOaax?
OpnHocnoitHble HAHOTPYOKHU
OyIuiepeHsl
JIunocomsl

MarauTHbIC KUJIKOCTH

Bomnpoc 30. B xakom rogy H. @eitHMaH BBIABUHYJI UACIO0 O Pa3BUTUU HAHOTEX-
HOJIOTUU?
- 1653
1876
1959

1985

~
~

{*

Bonpoc 31. Kak mensercs Bkiaa MmexdazHoit o01acT B 00II1e CBOMCTBA 00B-

€KTa IPU YMEHBIIIEHUH €ro pazmepa?

3, o o
[Ipu ymeHblIeHHH pa3mMepa 00beKTa BKJIal MexX(Pa3HOoM 001acTH B 001I1E CBOM-

CTBa 00BEKTA YMEHBIIIACTCS

[Ipu ymeHblIeHHH pa3Mepa 00beKTa BKJIaJ MexX(pazHoi 00gacTu B oOume
CBOMCTBa 00BEKTA YBEINUMBACTCS

[Ipu ymenbiiennn pazmepa o0bekTa BKIa] Mex(azHoi 001acTu B o0me
CBONCTBa 00BEKTA MPOXOAUT Yepe3 MakcumyM mpu 100 Hm

[Ipu ymenblieHun pa3Mepa o0beKTa BKJIaa Mex(a3Hoil o0nacTu B o01Ime
CBOMCTBa 00bEKTa MPOXOJUT Yepe3 MUHUMYM 1ipu 100 HM

Bomnpoc 32. Yem uzBecten 3. [Ipekcnep?

X OcHoBaTenb HAHOTEXHOJIOTHH
Hanucan n3BecTHyro kHUTY "MamuHbl co3aaHus"
SBAsieTcs npe3naeHTOM MEXTyHapOJHOr0 OOIIECTBA HAHOTEXHOJIOT MU
[1epBOOTKpBIBATEND YTIAEPOJHBIX HAHOTPYOOK
Bonpoc 33. Uto 03HayaeT OTHOCSAUIUICS K CO3/IaHUI0 HAHOOOBEKTOB TEPMHH
"Bottom up"?
-

Co3nanue HaHOCTPYKTYPUPOBAHHOTO CJI0S1 HA TOBEPXHOCTH O0OBEKTA
CrpykTypooOpa3zoBaHue, CO3JJaHue HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI

-
JucneprupoBaHue, yMEHbIIICHUE pa3Mepa HAHOOOHEKTOB

21



Coznianve HaHOCTPYKTYPUPOBAHHOTO CIIOSI METOJIOM CyOJIMMaluu Belle-
CTBa

Bonpoc 34. Uto Takoe KBaHTOBas TOYKa?

0 .
KBanToBas Touka npejcrasisier co00i HAHOOOBEKT OHOTO MaTepUaa HaxoIs-

LIMKACS HAa MaTpULE U3 APYyTroro Marepuania
DJIeMEeHTapHask CTPYKTypa KBAHTOBOTO U3Ty4YEHUS
Hanopa3mepHsiil pa3pbIB B 3JIEKTPOMAarHuTHOM U3JIyYECHUHU

KBaHT, HaXOIISIHII/II\/JICSI B 3JICKTPOMAIrHUTHOM II0JIC

Bonpoc 35. Uto Takoe HAaHOTPYyOKH?

C .
[IpoTsiEHHBIE CTPYKTYPBI, COCTOSILIUE U3 CBEPHYTHIX I€KCATOHAJIBHBIX CETOK C

aTOMaMH YTJIepOJia B y3Jlax
CewmelicTBO m1apooOpa3HBIX MOJIBIX MOJIEKY o0miel popmynoit Cy,
[IpoTspkeHHBIE CTPYKTYPBI U3 YTJIEPOIHBIX TIEPETICTEHHBIX TIeTeh

MGTaHJIOOpI’aHI/I‘-ICCKHG BHTBIC ITOJIUMCPHBI

Bomnpoc 36. KTo 13 u3BecTHBIX UccieaoBaTeNe He sABsieTcs gaypeatom Ho-
OeneBckoil mpeMun?

- K.-M. Jlen
K. Andepor

P. ®eiiaman

~

[IpaBunpHOrO OTBETA HET

Bomnpoc 37. Kakoe 13 BbICKa3bIBaHUI COOTBETCTBYET ONPEICIICHUIO HAHOTEX -

HOJIOTHH, JaHHOMY B HanmoHansHOW HaHOTEXHOJIOTHYeCKOW nHunmatuse CIITA?
~

HanoTexHonorus - 310 TEXHOJIOTUs CO31aHUsI HAHOMATEPHUAIIOB
HaHOoTeXHOIO0THS - 3TO TEXHOJOTHS Oy IyIIEro

CymHOCTh HAHOTEXHOJIOTUHU B CIIOCOOHOCTH pabOTaTh HA MOJIEKYJISIPHOM
YpOBHE, aTOM 32 aTOMOM CO3/1aBaTh OOJIbIIINE CTPYKTYPhI C PYHIaMEHTAIBLHO HOBOU
MOJIEKYJIAPHON OpraHu3anuei

CYTB HAHOTCXHOJOI'nK B CO3aHNH HAHOMCXaHU3MOB

Bomnpoc 38. Yto takoe CVD?
Ucnapenne u ocaxxieHre B UHEPTHOM cpefie

Hcnapenune u ocaxaeHne B PEaKUMOHHOMN CPEE C MOTyYEeHUEM HOBBIX CO-
eINHEHUH

CamopacnpoCTpaHSIOIIMICA BBICOKOTEMIIEPATYPHBIN CUHTES
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DJIEKTPOHHBIN YUI HA OCHOBE KBAHTOBOM TOYKH

Bomnpoc 39. Kak na3siBanace peus P. @eitHMaHa 0 pa3BUTUHA HAHOTEXHOJIO-

rumn?
{ . .

Marmmunst coznanus - "The enging of creation”

Ha ngne muoro mecta - "There is Plenty of Room at the Bottom"

Hanoctpyxkrypsl - "Nanostructures"

HanoyctpoiictBa - "Nanodevices"

Bomnpoc 40. B xakux ycTpolcTBax NPUMEHATCS MAarHUTHAS KUJKOCTh?

~

Kuneckornsl

TpaH3ucTopsl

YcTrpolicTBa CMa3Kyi MarHUTHBIX JIEHT

< JAnHaMuKu

Bonpoc 41. Uto 03Ha4aeT OTHOCSIIMICS K CO3aHUI0O HAHOOOBEKTOB TEPMUH
"Top down"?
-~
JluctieprupoBaHue, yMEHBIIICHHE pa3Mepa 00beKTa
CtpykTypooOpazoBaHue, CO3/JaHUEe HAHOCTPYKTYP U3 aTOMOB M MOJICKYJI

Co3nanue HaHOCTPYKTYPUPOBAHHOTO CI0S1 HA HUXKHEU MOBEPXHOCTU 00b-
eKTa

C03I[aHI/IC HAaHOCTPYKTYPHUPOBAHHOI'O CJI0S OCAAUTCIbHBIMU MCTOJJaMHA

Bonpoc 42. Kakoii u3 Poccuiickux By30B BIiepBbI€ TPOU3BENT HAOOP CTYIEHTOB Ha
CIIEHMAIBHOCTh "HAaHOMATEPHUAIbI" JIsI UHKEHEPOB?

S PXTVY nwm. JI.1. Menzeneesa

MockoBcKast TOCyJapCTBEHHAs aKaJeMUs TOHKOM XUMUYECKOW TEXHOJIOTUH
M. M.B. JlomoHocoBa

Cankr-IletepOyprckuii rocyJapcTBEHHBIN TEXHOJIOTMYECKUN HHCTUTYT

YpanbCkuil roCyJapCTBEHHbI YHUBEPCUTET

Bonpoc 43. Uto Takoe pazMepHbiil 53QPEeKT B TEXHOIOTUN HAHOMATEPHAIOB?

{: o
H3MeHeHne CBOMCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT pasMepa 3JICMCHTOB UX

CTPYKTYpPBbI
N3meHeHne pa3Mepa HAaHOOOBEKTOB B 3aBUCUMOCTH OT BHEITHUX yCJIOBHUIH
N3meHeHne cBONCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEITHUX YCIOBUM

HN3meHeHue pasMcepa HaHOOOBEKTOB B 3aBUCHMOCTH OT COCTaBa
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Bomnpoc 44. YUto Takoe JIMIO0COMBbI?

2 CyOKJIETOYHBIE YaCTHIIBI
benkoBbie MONIEKYIIBI, COAEpKaIINE HEePMEHTHI
Hanopa3smepHbsie BUpYChI
3aMKHYTbIE OUCIIOITHBIE MEMOpPaHHBIE 000IOUYKU
Bomnpoc 45. YUto Takoe MarHuTHas *KUJIKOCTh?
~

PacruraBiieHHBIN MarHuT
B3Bech (heppOoOMarHuTHBIX YaCTHI] B KUIKOCTU
KunkocTs, moABEprHYTasi MAarHUTHON 00paboTKe

KunkocTu, n3MEHSIOMME YIeTbHbIA 00bEM TP HAMAarHUYKMBaHUU

Bomnpoc 46. Kakoe Ha3BaHue 1J11 HAHOTIOPOIIKOB U HAHOMATEPHAIIOB HCIIOJIb-
3oBasioch B CCCP nHauuHas ¢ 50-x rogo?
{
VYapTpagucnepcHbie
BeIcokonucnpecHsie
HanonucnepcHslie

CBepxaucnepcHbie

Bomnpoc 47. YUto o3Havaet TepmMuH "HaHO"?
Hano (mo-rpeuyecku nanos) 03HadaeT Kapiauk
Hano (nmo-apeBHerepMaHcKy nanor) 03Ha4aeT THOM
HaHo (mo-utanbsiHCKM nano) 03Ha4yaeT MAJICHbKHI YEJI0OBEK

Hamno (HO-I/ICHaHCKI/I nanes) O3Ha4YacT MCJIKOC ) KMBOTHOC

Bonpoc 48. [louemy KBaHTOBBIE TOUKM HA3bIBAIOT NCKYCCTBEHHBIMH aTO-
MaMu?

~
KBaHTOBas TOUKa, KaK ¥ aTOM, UMEET SJIPO

KBanToBas Touka MOXET BCTYIIAaThb B XUMHWYCCKNEC PCAKITNN HOI[O6HO aTo-
MaM

KBanToBas Touka umeeT PasMCPEI aTOMa

B KBaHTOBOI TOUKE JIBUKEHHE OTPAHMYEHO B TPEX HANIPABIICHUSX U DHEP-
TETUYECKUM CIIEKTP MOJHOCTHIO JUCKPETHBIN, KaK B aTOME

Bonpoc 49. Ykaxute npaBUiIbHYIO TIOCJIE€I0BATEIBHOCTh BUIOB JTUTOTpaduu

B 3aBUCUMOCTH OT YMEHBIICHHS pa3Mepa MoJydyaeMbIX 3JIEMEHTOB UHTEIPaIbHBIX
cxem (MUMC)

-
OnTuyeckas » Y®-nurorpadus > PeHTreHOBCKast » DIEKTPOHHO-TTydeBast
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DnexkTpoHHO-IyuYeBas » PentrenoBckas » Y ®-nurorpadus » Onruyeckas

PentrenoBckas » Y ®-nmurorpadus » Onrtuyeckas » DIeKTPOHHO-TTydeBast

~
Y®-nurorpadus » Onrtuyeckas » DIEKTpOHHO-TTyueBas » PeHTreHoBckast

Bomnpoc 50. Yrto takoe npexypcop?

Anr{apaT AJIA TIOJIYUYCHHA HAaHOYaCTUI]

{*

JIto60€e uCcX0AHOE BEIIECTBO B XMMUYECKOUW peakIMy MOJy4yeHUs HaHOYa-
CTHII

HcxoHOE BenecTBo, KOTOPOE CTAHOBUTCS HEOOXOAMMOM, CyIIECTBEHHOM
YacThIO IPOIYKTa

BCHIGCTBO-KaTaJII/IBaTOp IIpH IMOJIYYCHUHU HAHOYACTHII.

Bomnpocsl k 3auery

1) O6mue cBefeHUs 0 HAHOTEXHOJIOTHAX: UTO MOHMMAaeTcs MoJ TePMUHAMU
"Hanomarepuanst", "Hanorexnonorun", "Hanocucremnas texnuka'. [Ipusectn npu-
MEpBHI.

2) CkaHupyroumi TYHHEJIbHBI MUKPOCKOII: YCTPOMCTBO, MPUHLMIN JACHCTBHS,
PEXKUMBI paOOTHI.

3) CxaHupyromuii aTOMHO-CUJIOBOM MHUKPOCKOII: YCTPOMCTBO, MPUHITUI JCH-
CTBUSA, CITIOCOOBI MPOBEJIEHUS aTOMHO-CHIIOBOI MUKPOCKOIIHH.

4) 3onmoBas murorpadus.

5) C ueMm cBs3aHa NOBBIIIEHHAS IPOYHOCTh HAHOKPUCTAJUTMYECKUX MAaTEPUATIOB.

6) KakoBa 0COOEHHOCTH CTPYKTYpPBhl MEX3EPHBIX I'DaHUL] HAaHOKpHUCTaIAYe-
CKOI'0 Marepuania.

7) KakoBa 7011 HAaHOKPUCTAJUTMYECKOr0 BEMIECTBA, MPUXOISAIIETOC] HA MEXK3e-
pPEHHBIE TPAHMIIBI.

8) [IpuBeaure popMyIibl, ONUCHIBAIONINE 3aBUCUMOCTH OOIIEH 10JIM TOBEPXHO-
CTe paszaena, T0Je MEX3EPEHHBIX I'PAaHULl, & TAKKE€ TPOWHBIX CTBIKOB OT Pa3MEPOB
KpPHUCTAJIOB.

9) KakoBbI TEpMOJMHAMHYECKUE OCOOEHHOCTH HAHOCTPYKTYP.

10) Kak MOxHO paccuuTaTh 3J1EKTPOCONPOTUBICHUE HAHOMATEPHUAIIOB.

11) Onpenenute 0cOOEHHOCTH HAHO(GEPPOMArHETUKOB.

25



pam.

12) Uem 3amensieTcst heppoMarHeTu3M IpH Mepexoie K HAHOMETPOBBIM pa3Me-

13) Onpenenure NOHATHE CyNIEpIIapaMArHETU3M.

14) [Iepeuucnaute TUIIBI HAHOMIOPUCTHIX MATEPUAIIOB.

15) Uem xapakTepu3yeTcs OPUCTOCTb.

16) Uto Takoe 1eOUTHI U T/I€ OHU IIPUMEHSIOTCS.

17) Haiite onpeaenenue aMophHOTO COCTOSIHUS TBEPIOTO Tea.
18) Uto Takoe O1M3KUM U JaTbHUN MOPSIOK B TBEPAOM TEJIE.

19) HazoBuTe OCHOBHOE OTIWYHE MOHATUN «aMOpP(PHOE COCTOSHUE» U «CTEK-

JI000Pa3HOE COCTOSIHHUEY.

20) HazoBurte 0CHOBHBIE CIIOCOOBI OJYYEHHSI aMOP(HBIX CILIABOB.

21) B dem 3axiro4aeTcsi OCHOBHOE OTJIMYKE 30HHOM CTPYKTYPBI aMOP(HOTro

MMOJIYIIPOBOAHHWKA OT €TI0 KPUCTAJINIMYCCKOI'0 aHaJora.

22) Yro Takoe ¢yiuiepeH.
23) Uro Takoe ¢yJepUTHI.
24) Yto Tako€ HAaHOKOMITA3UIIMOHHBI HAHOMATEPHUAJ.

25) B dyem 3akirouaeTcs OTIMYHE METANIMYECKOTO HAaHOKOMIIO3UTA OT IOJIH-

MEPHOTO.

TOB.

26) Kakue cymecTByIOT TUIIBI HAHOKOMIIO3UTOB.
27) Kak U3MEHSI0TCSI MAarHUTHBIE CBOMCTBA MOJIUMEPHBIX KOMIIO3UTOB.

28) [IpuBeauTe npuMepsl GOPMUPOBAHUS METAILIONOIUMEPHBIX HAHOKOMIIO3H-

29) B kakux ycnoBusix GOpMHUPYIOTCS HAHOKPUCTAIUNIMYECKHUE TIICHKH.

30) Onpenennute poiab IHEPTUU OCAKIAEMBIX MOHOB B HOHHO-TUIA3MEHHBIX Me-

TOJIaX.

31) HazoBute mexaHu3Mbl ynpaBiieHUs (HOPMHUPOBAHMEM HAHOKPUCTAJUIMYE-

CKUX MOKPBITHM.

32) Yto Tako€ HAHOKOMIO3UTHBIE MTOKPBITHUS.

33) Kakue CcymecTByrOT IpyIIibl HAHOKOMITO3UTHBIX ITOKPBITUH M KaK OHU KJ1aC-

CUDUIHPYIOTCHA.

34) C yeM cBsI3aHO MOBHIIICHUE TBCPAOCTH B HAHOKOMITIO3HUTHBIX ITOKPBITHUAX.
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35) Kak BiusieT CTpyKTypa NOKPBITHI HA TEPMUUYECKUE CBOMCTBA.

36) Uro co0oil mpeacTaBisieT aHTUKOPPO3UOHHBIA MPUIIOBEPXHOCTHBIN HAHO-
CJIOM KOHCTPYKLMOHHOI'O MaTepuaa.

37) Uro coboli mpeacTaBiasieT TepMOOAPhEPHBIN MPUTTOBEPXHOCTHBIN HAHOCIION
KOHCTPYKIIMOHHOT'O MaTepurara.

38) B ueM cocTOUT TEXHOJIOTHS U3TOTOBJICHUS HAaHO(IIOUIHOTO YHIIa U TA¢ OH
MIPUMEHSIETCSL.

39) Yro Takoe OMOYUT U I1€ OH IPUMEHSAETCH.

40) Kak nonyyaroT CBEpXTOHKHE METAUIMUECKHUE U yTIepOaAHbIe (POIbIu U Tie
OHU IIPUMEHSIFOTCS.

41) HazoBHuTE OCHOBHBIE HAIIPABJIEHUS IPUMEHEHNS] HAHOKPUCTAJUIMYECKUX Ma-
TE€pPHUAJIOB B IPOMBIIIEHHOCTH.

42) [IpuBeaute npuMepbl NPUMEHEHHUS] HAHOCTPYKTYP B MPUOOPOCTPOCHUHU.

43) HazoBuTe 0COOCHHOCTH NMPUMEHEHHS] HaHOPA3MEPHBIX CTPYKTYp, CO3/aH-
HBIX C IOMOIIBIO TyYKOB 3apsKEHHBIX YACTHII.

44) Ha3zoBuTe BO3BMOXHOCTH NPUMEHEHHMS YIIEPOAHBIX HaHOTPYOOK. [TpuBe-
JUTE NPUMEPBI IPUMEHEHHSI HAHOCTPYKTYP B OMOTEXHOJIOTHH.

7.4. MeToauKa OLlCHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB

OneHka 3HaHUM, YMEHUN W HABBIKOB U (WUJIM) OMBITA ICSITEILHOCTH, XapaKTepH-
3YIOLIUX 3Tarlbl (POPMUPOBAHUS KOMIETEHIIUN O TUCHUIUIMHE MPOBOAATCS B (hopme
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOM arTecTaiuu. TeKyuil KOHTPOJIb TPOBOJAUTCS
B TEUECHHE CEMECTpa C IIeNIbI0 OMpPEEICHHUs YPOBHSA YCBOCHUS OOyYarolmMMHUCS 3Ha-
HUM, GOPMHUPOBAHUS YMEHUN U HABBIKOB, CBOEBPEMEHHOTO BBISIBJICHUS MPEIO/iaBaTe-
JIEM HEJIOCTaTKOB B MOJATOTOBKE OOYYaIOIIMXCS U MPUHATHS HEOOXOJUMBIX €p IO €€
KOPPEKTUPOBKE, a TAKIKE JIJIs1 COBEPIIICHCTBOBAHUS METOJUKHA O0OYyUEHHUsI, OpTraHU3aUN
y4eOHOM paOOThl M OKa3aHUS MHAMBUAYAJTbHON MOMOIIN 00yYarOIIMMHUCS.

Kpurtepuun oneHKH 3HAHUI CTYJEHTOB NP NMPOBEACHNUH TECTUPOBAHUSA

OueHka «OTJIMYHO» BBICTABIISIETCS MPU YCIOBUM MPABUIBHOIO OTBETA CTY-
JIEHTa HE MeHee YeM 85% TEeCTOBBIX 3aJaHUM.

Ouenka «X0po1I0» BEICTaBISAETCS ITPU YCIOBUN IPABUIIBHOIO OTBETA CTYICHTA

He meHee yeM 70% TeCTOBBIX 3aJlaHUH.
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OueHka «yA0BJIeTBOPUTEIbHO» BBICTABIISIETCS IIPU YCIIOBUU IPABUIIBHOTO OT-
BETa CTyJeHTa He MeHee 4yeM 50% TecTOBBIX 3aJIlaHHiA.

OueHkKa «HeyA0BJIETBOPUTEIbHO» BBICTABIISIETCA MIPU YCIOBUU MPABUIBHOIO
oTBeTa cTyAieHTa MeHee yeM 50% TeCTOBBIX 3a/IaHUM.

Kpurepun onieHKH 0TBETOB Ha 3a4eTe

OueHKH «3a4TEeHO0» 3aCTyKUBACT CTYJCHT, OOHAPYKUBIITUH BCECTOPOHHEE,

CHUCTEMATHUYECKOE U TIIyOOKO€ 3HaHHE Y4eOHOro MaTepuaia, yMEerouii CBOOOIHO BbI-
MOJHATH 331aHUS, IPETYCMOTPEHHBIE MPOrPAMMOM, YCBOMBILINI OCHOBHYIO U
3HAKOMBIA C JTOTIOJHUTEIHHOU JUTEPATypOl, PEKOMEHI0OBAaHHON Kadeapoi, TeMOH-
CTPUPYIOIINE CUCTEeMATHUYECKUNA XapaKTep 3HAHWUMU M0 JUCHUIUIMNHE U CIIOCOOHBIE K UX
CaMOCTOSITEIbHOMY TTOMOJIHEHUIO U OOHOBJICHUIO B X0J1€ YUEOBI.

OneHka «He3a4YTeHO0» BBICTABISIETCS CTYyACHTaM, OOHAPYKHUBIIMM IMPOOEThl B
3HAHUSAX OCHOBHOT'O Y4eOHOI0 MaTepuala, JOMyCKalolUM MPUHIMIHATBLHBIE OITHOKH
B BBINIOJIHEHUU NPEAYCMOTPEHHBIX MPOrpaMMON 3aaHuii. TakoM OLIEHKHU 3aCIIyXKHU-
BAIOT OTBETHI CTYIEHTOB, HOCSIIINE HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBI,
MMOBEPXHOCTHBIN XapakTep, KOrAa CTYJICHT HE MOHUMAET CYIIECTBA U3Jara€MbIX UM
BOIIPOCOB, YTO CBUAETEIBCTBYET O TOM, YTO CTYAEHT HE MOXKET NAJIBIIE MPOJOJKATh

o0yueHue 0e3 TOMOTHUTEIBHBIX 3aHITHH M0 COOTBETCTBYIOIICH TUCITUTUTMHE

8. IlepeyeHb OCHOBHOI U J0NOJHHUTENbHON YU4eOHOM JIUTEPaTYpPBhI,
HEe00X0MMOM VIS OCBOCHMS I CHHUIIIHHBI
a) Ocnosenasn rumepamypa:

1. MarepuanoBe/ieHHE U TEXHOJOTHS MaTepUaIOB: y4eOHOE MOCOOUe, PEKOM.
Hayuno-metonnueckum coetom / ITox pen. A. W. bareimea. - Mocksa: MH-
®PA-M, 2013.

2. KoBmoB A.H. OcHOBBI HaHOTEXHOJOTMHM B TEXHHKE: ydeOHOE mocoOue s
CTy.. BbicHl. yue0. 3aBefeHuit. omym. YMO no oOpa3oBanuto B 00J1. aBTOMa-
TU3UPOBAHHOTO MAIIMHOCTPOEHMS. - 2-€ U3[., cTep. - Mocksa: M3aar. ueHtp
"Axkanemus", 2011.

0) /lononnumenvnuan 1umepamypa:
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1. JIo3zoBckuii, B.H. HanotexHoyioruu B 3JeKTpoHUKE. BBeieHNE B crieialib-
HOCTh: y4e0. mocooue / B.H. Jlozorckuii, C.B. JIozoBckuii. Cankt-IlerepOypr: Jlansb,

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

2. Peanu3aiiysi MSHHOBAIIMOHHBIX TEXHOJIOTHM TEXHUYECKOIO CEpBHCA: HAyUYHOE
uznanue / [1. U. bypak, W. I'. T'ony6es. - Mocksa: ®I'BHY "Pocundopmarporex"”,
2014.

3. Peanuzanus nHHOBaIMOHHBIX MpoekToB B AIIK: onbIT 1 nepcnekTussl / T.

E. Mapunuenko, B. H. Ky3pmun, A. I1. Koponbkosa - M.: ®I'BHY "Pocundopma-
rporex", 2017.

9. Ilepeyennb pecypcoB HHPOPMANMOHHO-TEJEKOMMYHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX JJI1 OCBOCHUS TUCHMILIMHBI
1. MuHHCTEPCTBO CEIBCKOTO X03siicTBa PD.- mcx.ru

2. Elibrary. ru (PUHLI)- nayunas snextponHas 6ubiaunoreka. — Mockga, 2000.

http://elibrary.ru

3. Mupogas mmudposas o6udauoreka - https://www.wdl.org/ru/country/RU

4. Hayunas ounonuoreka MI'Y umenn M.B. JlomoHocoBa - http://nbmgu.ru
5. Poccuiickas rocynapcTBeHHas Ononamorexa - rsl.ru

6. becruiaTHas ayekTpoHHast OudIMoTeKa - EAMHOE OKHO AocTyna K obpa3osa-

Te/NbHbIM pecypcam - http://window.edu.ru

7. Pecypc MCX PO - Cucrema qUCTaHIUOHHOTO MOHUTOPUHTA 3€MEIb CEJlb-

xo3razHaueHus AIIK (CAM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®denepanshas ['eonndopmarimonnas cucrema «ATtiac 3e-

menb cenbxo3nazHaueHus» (PIMC A3CH)- http://atlas.msx.ru.

HanmeHoBaHue
HanmeHoBaHMe anek- opraHusauuu-Bna-

TPOHHO-OMONMoTeyHoW | [lpuUHapnNeXHOCTb Anpec canta AenbLa, peKB13nTbI Ao-

cuctembl (36C) rosopa Ha ucnosnbL30Ba-

Hue
OnNeKTPoHHO-6MbnunoTey- 000 «W3paTenscTBO
Has cuctema «M3patens- NaHb» CaHkT-MeTepbypr
1 | ctBO JlaHby («HxeHep- CTOPOHHSAS http://e.lanbook.com | dorosop Ne 36 ot

Hble Hayku» n «/Hpop- 02.03.2018r.
MaTuKay) c 15/04/18 go 15/04/2019
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000 «W3paTenbcTBO
OneKTPoHHO-oMbnunoTey- NaHb» CaHkT-MeTepbypr
2 | Has cuctema «M3gatens- CTOPOHHSSA http://e.lanbook.com | Jdorosop ot 09/07/2013r.
cTBO JlaHby (XKypHanbl) bes orpaHuyeHns Bpe-
MEHM

10. MeToanyeckue YyKa3aHusi i OOy4YalOmUXCA 1O OCBOEHHUIO
AUCUMILTHHBI

Nzyuenue nuctumniaunabl «HanorexHonoruu B AIIK» ocymiecTBisieTcss ¢ uc-
MOJIb30BAHUEM KJIACCUYECKUX (POPM YyueOHBIX 3aHSTHH: JEKIUHI, TPAKTUUECKUX 3aHSs-
THN, CAMOCTOATENIbHONU pabOThl BO BHEAYAUTOPHOU OOCTAaHOBKE.

PexoMeHanum 1o noAroToBKe K JIEKIIMOHHBIM 3aHATHAM (TeOpeTH4eCKHi
Kypc). Jleknus siBisgercs Benyuiei popmoil yueOHbIX 3aHATUM. JIeKius npeaHazHa-
YyeHa JUIsl U3JI0KEHUs MPenogaBaTesieM CHCTEMAaTU3UPOBAHHBIX OCHOB HAYYHBIX 3Ha-
HUW 1O JUCLUMIUIMHE, aHAIMTUYECKOW MH(pOpPMAIMU O JUCKYCCHOHHBIX MpoOIeMax.
Ha nexuuun, kak mpaBuiio, mOAHUMAIOTCSI HAMOOJIee CII0KHBIE, Y3T0BbIE BOIPOCHI yueO-
HOM AUCUUILIIUHBI.

MakcuManbHbli 3QQEKT JeKIus JaeT Toraa, Korjia CTyACHT 3apaHee TOTOBUTCS
K JICKIIMOHHOMY 3aHSITHIO: 3HAKOMHTCS ¢ TIpOOIeMaMu JISKINH 110 YYCOHUKY WU TI0
porpaMMe JUCLUIUIMHBI. PEKOMEHIyeTCsi MpOCMAaTpUBaTh 3alKCH TMPEIbIAYIIETO
y4€OHOTO 3aHITHUS, UCXOS U3 TOTUUECKOTO €IMHCTBA TEM YUeOHOU TUCIIUIUINHBI.

B xoze nexuuu cTyJIeHTy 1enecoo0pa3Ho:

CtpeMuThCS HE K JIOCJIOBHOM 3aIlMCH U3JIaraeMoro IpernojaBaresieM yaeOHOro
Marepuana, a K OCMBICICHHUIO YCIBIIIAHHOTO U 3alMCHA CBOUMH CJIIOBAMH OCHOBHBIX
(bakToB, MBICIIEH JIEKTOPA; BhIpAOATHIBATh HABBIKM TE3WCHOTO M3JIOKEHHS M Harmuca-
HUs y4eOHOr0 MaTepualia, BECTU 3alMCU «CBOMMHU CIIOBAMMY, BMECTE C TEM, HE JIOMyC-
Kasi ICKa)KEHHUSI WJIM TTOJMEHbI CMBICJIAa HAYYHBIX BbIpaxxeHuil. OnpeeneHus, Ha KOTo-
phie 0OpalaeT BHUMaHUE MPENoiaBaTelb JU00 CI0BaMH, TIMOO0 UHTOHAIIUEH, CIeTyeT
3amMChIBaTh YE€TKO, JOCIOBHO. Kak mpaBuiio, Takue onpeaeaeHus mpenojaBaTesb no-
BTOPSIET HECKOJIBKO Pa3 WM AAET MO/ 3aIUCh.

1. OcTaBisaTh B TETPAaAM JUIsl KOHCIEKTa JIKIIUU IIMPOKHUE IMOJis, JIMOO BECTU
3aMuCcH Ha OJJHOUM CTpaHUIlE. DTO HYKHO JJISI TOTO, YTOOBI B TATbHEUIIIEM MOYKHO OBLITO

OBl BHOCUTH HEOOXOJIHUMBIC JOIOJHEHUS B COJAEp)KaHUE JIEKIIMU W3 Pa3IUYHBIX
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MCTOYHUKOB: MOHOTpaduii, yueOHBIX TOCOOUH, MEPUOAUKHU U JP.

2. [lucarp Ha3BaHME TeMbl, Y4eOHbIE BOIPOCHI JIEKIIMM HAa HOBOM CTpaHHIIE
TETpaan, YTOOBI JIETKO MOKHO OBIIIO HAWTH HEOOXOAMMbIC YIeOHBIN MaTepHal.

3. Haumnate Kaxmayr0 HOBYIO MBICIh, HOBBII (PparMeHT JEKIHUHU C KpPaCHOUH
CTPOKH; 3ar0JIOBKH U MOA3arojIOBKH, BAXKHEHILIME MMOJOXKEHHUs, HA KOTOpbIE o0paliaer
BHUMAHHE TPEINoIaBaTelib, a TAaKXKE OMPEJSTICHHS BBIICTATh: OyKBaMH OOJIBIIETO
pasMepa, YepHUIIaMU JAPYroro 1BeTa, 1100 MOAYePKUBATh.

4. HymepoBarb Berpeuaronuecs B nekuuu nepeuuciaenus uuppamu: 1, 2,3 ..
., i OykBamu: a, 0, B. . . . [lepeunciieHus nydie 3amuchIBaTh CTOJIOIOM. Takas
3aMUCh NPHUAAET KOHCHEKTY OOJBIIYI0 HArJSJHOCTh U CIHOCOOCTBYET JydlIemMy
3aIlIOMHUHAHUI0 Y4€OHOro MaTepHaa.

5. BoeipaboraTh ynoOHYI0 M TOHSATHYIO Uil ce€0si CHCTEMY COKpAaIlleHUH |
YCIIOBHBIX O0O3HAaY€HUH. DTO SKOHOMHUT BpEMs, MO3BOJIAET 3aMUCHIBATh MaTepual
KQ)KJIOM JICKIIUH MOYTH JOCIOBHO, 1a€T BO3MOKHOCTh CKOHLIEHTPUPOBATh BHUMAHHE
Ha COJEP)KaHMM H3JIaraeMoro maTepuaia, a He Ha MEXaHHYeCKOM Ipoliecce
KOHCTIEKTUPOBAHUSI.

[To oxOHUAHUIO JIEKIMH 11e1eco00pa3Ho AopadaThiBaTh €€ KOHCIIEKT BO BpeMs
CaMOCTOATENbHOM paboThI B TOT K€ JIEHb, B KpailHEM cllydae, He IO3HEe, YEM CITYCTS
2-3 1HA MOcJe ee MPOCIyIIMBaHUA. DTO BaXXHO IOTOMY, YTO €Ili€ HE 3a0bIT y4eOHBIH
MaTepHuall JIEKIIUU, CTYJICHT HAaXOJUTCA TOJ €€ BIEeYaTICHUEM, KaK MPaBHIIO, SICHO
NOMHUT yKa3aHUs MpPernogaBaTesi, XOpOIIO OCO3HAET, UYTO €My HEMOHITHO U3 MaTepH-
aJyia JICKIIUH.

PexomeHnanum mo moaAroToBKe K NPaKTHYeCKHUM 3aHATUsAIM. CTyJaeHTam
cleyeT NPUHOCUTh € COO0M pEeKOMEHI0BaHHYIO MPENO0IaBaTesIeM JUTEPATYPY K KOH-
KpeTHOMY 3aHsTuio. Hanbomnee 1enecooOpas3Has cTpaTerusi CaMOCTOSTENBHON MOTo-
TOBKHU cTyneHTa k [13 3akitodaercss B ToM, 4TOObI Ha IEPBOM ATarie YCBOUTh COJIEprKa-
Hue Bcex Bonpocos [13, oOpaiiiasi BHUMaHUS Ha Y3JI0BbIE IPOOJIEMBI, BbIJIEIIEHHBIE Mpe-
1oJiaBaresieM B XOje JIeKIuN JTu00 KoHcynbTauu K [13. [[s aToro Heodxoamumo, Kak
MUHUMYM, TPOYUTATh KOHCIIEKT JIEKIINU U YUeOHUK, Tn00 yueOHoe nmocodue. Crenyro-
M Tar MOArOTOBKHU 3aKJII0UaeTCs B BBIOOpE BOMpoca Jist 0osiee riry00Koro U3y4eHus

C UCIIOJIb30BAaHUEM JIONIOJIHUTEIBHOM JIUTEpaTyphl. 110 3TOMy BONpOCY CTYJIEHT CTaHET
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riaBHbIM crienanucToM Ha I13. IlenHocTs BoicTyIieHus cTyienTa Ha I3 Bo3pacrer,
ecJi B X0/ie pabOThl HaJ/l IUTEPATYPON OH COMOCTABUT Pa3HbIE TOUKHU 3PEHUS HA TY WIIN
UHYIO Ipo0Jiemy.

[Tocne n3yyenus u 0000IeHNS HHGOPMAITUHU, KOTOPYIO COAEPKAT UCTOYHUKHU U
JUTEpaTypa, COCTABIISIETCS PA3BEPHYTHIM WM KpAaTKUM IJIaH BRICTYIUIEHUSI. OKOHYA-
TENbHBI BAPUAHT IJIaHA BHICTYIUICHHSI B Healie )KeJIaTeJIbHO UMETh HE TOJBKO Ha Oy-
Mare, HO W B TOJIOBE, U3Jlarasg Ha 3aHSATHUU TOJTOTOBJICHHBIN BOMPOC B CBOOOHOM
dbopme, HaU3yCTh, YTO TOMOXKET JTYUIIEMY 3aKPEIJICHUIO Y4eOHOTr0 MaTepualia, CTaHET
XOpollel TPEHUPOBKON YBEPEHHOCTH B CBOMX cujax. [Ipu HeobxoauMocTu He BO30pa-
HSIETCS «TOJIJISIBIBATh» B IJIaH HA JIMCTKE OyMaru, 4ToObl HE OIMOUTHCS B IUPpax,
TOYHEE IepeaaTh COJEPKaHUe IUTAT, HE 3a0bITh KAKOW-TO BaXKHBIN CIOKET TEMbI BbI-
CTYTUICHHUS.

B xoxe pa6otsl Ha I13 oT cTyieHTa TpeOyeTcsi HOCTOSIHHBIA CAMOKOHTPOJIb.

Crnymiast peruimky B X0/1e TUCKYCCUH, BAYKHO HAyYUTHCS YBaXKaTh MHEHUE cole-
Ce/IHMKA, He MepeOnBaTh €ro, JaBasi BO3MOKHOCTh MOJHOCTBIO BBICKA3aTh CBOIO TOUKY
3peHUsl.

CryneHtaM, MpOMyCTUBIIUM 3aHITHS (HE3aBUCUMO OT MPUYMH), HE UMEIOIIINE
MMCbMEHHOTO PEIICHMS 3a/1a4 WM He MOJTOTOBUBIIKECS K JAaHHOMY MPaAKTHUYECKOMY
3aHATHUIO0, PEKOMEHIYETCS HE TI03KE YEM B 2-HEACNIbHBIN CPOK SIBUTHCSI HA KOHCYJIbTa-
LU0 K MPENOJAaBATENI0 U OTYUTATHCS IO TEME, M3yUaBllieiicss Ha 3aHATUU. CTyIE€HTHI,
HE OTYMUTABIIUECS MO KaXJ0W HE MPOpaOOTAaHHONW MMU Ha 3aHATUSX TEME K Haudaly
3a4€THOM CECCHH, YIYyCKAIOT BO3MOKHOCTH MOYYUTh TTOJIOKEHHBIE 0auTbl 32 paboTy
B COOTBETCTBYIOIIIEM CEMECTPE.

Joxsiag — 310 myOoInyHOE COOOIICHHE, TPEICTABIISAIONIee COO0M pa3BEPHYTOE U3-
JIOKEHUE Ha OTpeeNeHHyI0 TeMy. OH OTJIMYaeTCs OT BBICTYIUIeHMi 00JIbIUM 00be-
MOM BpeMeHH — 20-25 MUHYT (BBICTYIUICHHS, KaK MPaBUiIo, orpaHndeHsl 10-12 Muny-
Tamu). JlokIaa Taxke mocBsIeH 0oJiee MUPOKOMY KPYTY BOITPOCOB, YEM BBICTYTUICHHE.

Tunuunas ommOKa TOKIAAYMKOB B TOM, YTO OHHU M3JIAralOT COJEp)KaHUE MPO-
0JieM OKJIaJa sI3bIKOM KHUTH U ’KYPHAJIOB, KOTOPBIN TPYAHO BOCOIPUHUMAETCS Ha CITyX.
YcTHas ¥ MUCBbMEHHAS Pedb CTPOATCS To-pazHoMy. Hanbonee ynobHast 115t CIyXOBOTO

BOCITPpHUATHA q)pa?,a COACPIKUT 5-9 CMBICIOBBIX CIWHUII, TIPOHU3HOCUMBIX Ha OJHOM

32



B3JI0X€. ITO COOTBETCTBYET O0OBEMY OTEpPATUBHOM MaMsTH yejoBeka. B mepBrie 5 ce-
KYH/I IOKJIaJla CJI0Ba, IPOM3HECEHHBIE CTYICHTOM, YIEPKUBAIOTCS B TAMATH €T0 ayIu-
TOpUH Kak 3Bydanue. [lemecooOpa3Ho mo3Tomy 3a 5 cekyH1 c(hopMHUPOBATH 3aBEPIIICH-
Hy10 pa3y. D10 oOecIeurnBaeT €e OCMBICICHUE CIYIIATESIIIMHK J0 TTOCTYTIUICHHUS HOBOTO
o0bemMa HHpopMaIUH.

Jpyras Tunudaas onmmoKa TOKIaT4UKOB COCTOUT B TOM, YTO UM HE YJIA€TCs BBI-
JepKaTh BpeMsi, OTBEJIEHHOE Ha JIokiIaa. YToObl n30exaTh 3TOM OMMOKH, HEOOXOAUMO,
HaKaHyHE IPOYUTATh JIOKJIA], BHIICHUB, CKOJIBLKO BPEMEHU MOTPEOyeTCs HA €T0 YTECHUE.
Jlns ynoOcTBa xenaTeabHO MPsIMO Ha CTPAHUIAX JTOKJIaJa MPOBECTH pacdyeT BPEMEHH,
OTMeYasi, CKOJIbKO OPUEHTHUPOBOYHO YIAET Ha yTeHue 2, 4 CTpaHUIl U T.1I.

3aBepiiieHre paboThl HAJl TOKJIAJI0M MPE/IoiaraeT BblJICJICHUE B €T0 TEKCTE IJ1aB-
HBIX MBICJIEH, apryMEHTOB, (DaKTOB C TIOMOIIBIO a03a1leB, MOJYEPKUBAHUEM, UCTIOTb30-
BaHHMEM Pa3IMYHBIX 3HAKOB, UTOOBI CMBICIIOBBIE 00pa3bl JOKIIa 1a MPUOOPEITH U 3pUTEITh-
HYIO HATJISITHOCTh, 00JIErJaronyro paboTy ¢ TEKCTOM B X0JI€ BBICTYIUICHHUSL.

MeToauvecKkue peKOMEH/IaluM 10 MOAT0TOBKE K 3a4eTy.

N3yuyeHnue nucuuIUIMHBL 3aBepuIaeTcs caaveil oOydarommmucs 3adera. Ha 3a-
YeTe OMpEIENsIeTCsl KaueCTBO U 00bEM YCBOEHHBIX CTyAeHTamu 3HaHuil. [loaroroBka
3aueTy— MPOIeCC UHAUBUAYATbHBIN. TeM He MEeHee, CYIIeCTBYIOT HEKOTOPhIE MPaBUIIa,
3HAHUS KOTOPBIX MOTYT OBITh MOJIE3HBI JIJIS1 BCEX.

B xone moAroToBKu K 3a4eTy 00y4arOIIMMCS JOBOJSTCS 3apaHee MOATOTOBIICH-
HbIE BOMPOCHI 1O aAuciuIuinHe. [lepedens BonpocoB st quddepeHupoBaHHOTO 3a-
4yeTa COACPKUTCS B JaHHOU paboueid mporpaMme.

B npennsepun 3adera npenoiaBaTesb 3a071arOBpEeMEHHO TIPOBOIUT IPYIIIIOBYO
KOHCYJIbTAlIUIO U, B CITy4ae HEOOXOAUMOCTH, UHAUBUIyaIbHbIE KOHCYIbTALUK C 00Y-
yaromumucs. [Ipu npoBeaeHnn KOHCYIbTAllMU 00001aeTcsl MpOMIeHHBI MaTepurall,
PacKpbIBAETCS JIOTUKA €r0 U3yUeHUs, PUBJICKAETCSI BHUMAHKE K BOIIPOCaM, MPEJICTaB-
JISOIIUM HauOOoIbIINE TPYAHOCTH ISl BCEX WIIM OOJIBIIMHCTBA 00YUYarOIIUXCsl, PEKO-
MEHJyeTCsl IuTepaTypa, Heo0XouMas JjIsl TOJTOTOBKH K 3a4eTy.

[Ipu moAroToBKe K 3a4eTy 00y4JaronuMecss BHUMATENIbHO U3Y4alOT KOHCIIEKT, pe-

KOMEHIOBAHHYIO JINTEPATYPY U ACNAIOT KPATKUE 3aMUCHU 10 KAXKJA0MY Bompocy. Takas
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METOJMKa MO3BOJISIET MOJYYUTh MPOYHbIE U CUCTEMaTU3UPOBAaHHbIE 3HAHUSA, HEOOXO-
JUMMBbIE Ha 3a4yere. 3aJ0roM YCIICIIHOM CHauM 3a4eTa SIBJSETCS CUCTEMaThyecKas pa-
0oTa Haj y4eOHOM NMCUUILIMHON B TeueHue rofa. HakanyHe v B mepuo/ dK3aMeHalu-
OHHOI ceccry He00X0AUMa U LieJIeHaPaBIeHHAs IOIrOTOBKA.

HaunHate moBTOpEHME PEKOMEHIYETCS 32 MECAL-IIONTOPA 10 Hadyalla CECCHUU.
[TonroToBKy K 3a4eTy *KenaTeabHO BECTH, UCXOIS U3 TPEOOBaHUM MTPOrpaMMbI YIeOHOM
JUCLMIUIMHBL. DTUM JOKYMEHTOM pPa3pelIeHO M0Ib30BaThCS HA dK3aMEHE.

l'oToBsICH K 3auery, Jiydllle BCEro COYETaTh MOBTOPEHUE IO NMPUMEPHBIM KOH-
TPOJIBHBIM BOIIPOCaM C MapaijieIbHbIM MOBTOPEHUEM I10 ITporpamme yueOHOM auciu-
TUUIVHBL.

Ecnm B pacniopsikeHuu CTyI€HTa €CTh HECKOJIBKO JHEH HAa IOATOTOBKY, TO LIEJIE-
CO00pa3HO onpenenuTh rpaduK MPOXOXKICHUS BOIIPOCOB U3 pacueTa, YTOObl OCTAIOCH
BpeMsl Ha MOBTOPEHUE HauboJiee TPy IHbIX.

OOyuaromuecs, UMEIOLINE 3aJ0HKEHHOCTh MM HEHCIPABICHHbIE HEYJIOBIIE-
TBOPUTEJBHBIE OLIEHKHU 10 CEMUHAPCKUM 3aHATHUAM, K 3a4ETYy C OLIEHKOW HE JOMyCKa-
IOTCSL.

B xone chnaum 3adera ydHTHIBAETCS HE TOJIBKO Ka4ECTBO OTBETA, HO M TEKYILAs
yCIeBaeMOCTh oOydaronierocsi. BeqomMocts mocie caauu 3a4era 3aKpbIBaeTCs U cla-

eTCsl B yUEOHYIO 4acTh (paKyybTeTa.

11. UudopMannoHHbIE TEXHOJIOTHHN U IPOrPaMMHOe o0ecreyeHue

[Tepeuenbp MHGOPMAITMOHHBIX TEXHOJOTHUM, MCTOJIb3yEMbIX MPU OCYIIECTBIIC-
HUU 00pa30BaTebHOIO Mpoliecca Mo JUCHUILINHE:

- TEXHUYECKHUE CPE/ICTBA: KOMIBIOTEPHAsi TEXHUKA U CPEJICTBA CBSA3U (Iepco-
HaJbHbIE KOMIIBIOTEPHI, TPOEKTOP, MHTEPAKTUBHAS J10CKA, BUJIEOKAMEPHI, aKyCTHUYE-
CKasi CUCTEMA U T.[1.);

-METO/Ibl OOYYEHHS C HCIOJb30BaHHEM HH(OPMAIIMOHHBIX TEXHOJIOTHH (1e-
MOHCTpalus MyJbTUMEAUNHBIX MAaTEPUAJIOB U T.1.);

-nepedeHb VHTEPHET-CEPBUCOB M SJIEKTPOHHBIX PECYpPCOB (IMIOUCKOBBIE CH-
CTEMBI, JICKTPOHHAS ToUTa, TpodeccroHaIbHbIe, TeMaTUYECKUE YaThl U (OPYMBI, CHU-
CTEMBI ayINO W BHUJIEO KOH(EPEHIINIA, OHJIAWH SHIMKJIONEINN ¥ CIIPABOYHHUKH; DIICK-

TPOHHBIE yueOHBIE U YUeOHO-METOIMYECKUE MAaTEPUAIIbI).
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IIporpammHoe obecnieyenune
(MTMIeH3MOHHOEe ¥ CBOOOHO pacnpocTpansieMoe),

HCIOJIb3yeMoe B YUeOHOM mporecce

Office Standard 2013 Open License: 61137897 ot 2012-11-08
Windows 8 Professional Open License: 61137897 ot 2012-11-08
Windows 7 Professional Open License: 61137897 ot 2012-11-08
Windows 10 Open License: 61137897 ot 2012-11-08

AutoCAD Design Suite Ultimate, | ObpasoBatencHas nuueHaus (CeTb) Ha Education Master Suite
Building Design Suite, [10 Maya | 2015. BoigaHa Jarl AY-UHdopmaTuka, Maxavkana.

LT, Autodesk® VRED, Cpok geicTeus nuueHsun — 3 roga.
Education Master Suite

Turbo Pascal School Pak http://sunschool.mmcs.sfedu.ru/courses
PascalABC.NET http://mmcs.sfedu.ru

CnpaBoynas npaBoBas cuctema Koncynsrant [lmtoc. http://www.consultant.ru

12. Onucanue MaTepraIbLHO-TEXHUYECKOM 0a3bl HE00XOAUMOH IS
OCYILIECTBJICHHS 00Pa30BaTEJBHOIO Npouecca
CranapTHO-000pYy/IOBaHHbIE JIEKIIMOHHBIEC ayJIUTOPUHU, AJI TIPOBEJICHUS JICK-
. s npoBeAeHUs 3aHATUN UCIIOIB3YIOTCSA JIEKIIUOHHAS ayJUTOPHS U IIPAKTUKYM.
KomnsrorepHslil k1acc, 1aboparopHoe o00pyA0BaHuE, MIAKATHI IO pa3/esiaM JUCIIH-

IIJIMH, KOHTPOJIMpYIoast KOMIIbIOTCpHAasA TECTOBAA IporpaMma

13. OcoOeHHOCTH peayu3alMu JUCHUATUIMHBI JJIS MHBAJIU/I0B U JIMIL C
OrpaHNYEHHBIMHU BO3MOKHOCTSAMHM 3/10POBbS

OOGy4aronuMesi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI TIPEAOCTABIIS-
I0TCA CHelUalbHble Y4eOHUKM U y4eOHble MocoOusi, WHasi y4deOHas JUTeparypa,
MPEAOCTABICHUE YCIYT aCCUCTEHTA (TMTOMOIIIHUKA), OKa3bIBAIOIIET0 00YyUYaOIIMMCS He-
00XOUMYIO0 TEXHHUUYECKYIO IOMOIIb.

a) sl CJIa00BUAAIIUX

- Ha 3a4eTe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIIUN CTYJIEHTY HEOOXOAUMYIO
MOMOILb C YYETOM UHAUBUAY ATBHBIX OCOOEHHOCTEN (OH IIOMOTAET 3aHATh pabouee Me-
CTO, MEPEJIBUTaThCs, MPOYUTATh U OPOPMUTH 3aJ]aHUE, B TOM YMCIIC, 3aMUChIBAs MO/

JTUKTOBKY );
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- 3aJIaHUS JUTSI BBITIOJTHEHHS, a TAKKE MHCTPYKIIHS O TIOPAJIKE TIPOBEICHUS 3a4eTa
3aUUTHIBAIOTCS ACCUCTEHTOM;

- MHUCHbMEHHBIC 3aJaHUs BBHIMOJIHSIIOTCS Ha Oymare, HaJMKTOBBIBAIOTCA acCH-
CTCHTY;

- obecrieynBaeTCsl MHAUBUIyallbHOE paBHOMEpHOE ocBelieHrne He Menee 300
JIIOKC;

- CTYJEHTY /I BBIMOJIHEHUS 3aJaHusl TP HEOOXOJAUMOCTH MPEJOCTABIISETCS
YBEJIIMYUBAIOIIEE YCTPOUCTBO.

0) 1JIsl TUIYXHUX M ¢JIa00CabIIIAIIMNX:

- Ha 3a4eTe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIIUN CTYJEHTY HEOOXOAUMYIO
MOMOILb C YYETOM UHAUBUAY ATBHBIX OCOOEHHOCTEW (OH IIOMOTAET 3aHATh pabouee Me-
CTO, TIEPEJIBUTaThCs, MPOYUTATh U 0OPMUTDH 3a/IaHKE, B TOM YHCIIC, 3alMChIBas MO0/
JTUKTOBKY);

- 3a4eT MPOBOJUTCS B MUCbMEHHON (hopMme;

- o0ecreynBaeTcs HATMYME 3BYKOYCUIIMBAIOIIEH amnmaparypbl KOJJIEKTUBHOTO
UCIIOJIb30BaHUS, TP HEOOXOAUMOCTH MOCTYNAIOUIUM MPEA0CTABIAETCA 3BYKOYCUIIH-
BAIOIIas anmapaTypa WHIUBUIYTHHOTO IMOJIb30BaHMUS.

- 110 JKeJTaHMIO CTY/ICHTa 3a4eT MOKET MMPOBOAUTHCS B MUCbMEHHOU opme.

B) VISl JIMII C HAPYIIEHUSIMH OTIOPHO-IBUTATEJIHLHOT0 annapara (TsiKeJIbIMH
HAPYLIEHUSIMHU IBUTATeIbHBIX (PYHKIUH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHUS
BEPXHHUX KOHEYHOCTeN):

- MACHbMEHHBIC 3aJaHUS BBITIONHSAIOTCS HA KOMITBIOTEPE CO CIEIUaTU3UPOBAH-
HBIM ITPOTPaMMHBIM 00€CTICUeHUEM MU HAIUKTOBBIBAIOTCSI ACCHCTEHTY.

- 110 YKEJIAHUIO CTYJICHTA 3a4eT MPOBOJAUTCS B YCTHOU (hopme.
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JlonoJiIHeHUs ¥ U3MEHEeHNsl B pa00o4yl0 NporpaMmy JUCHUILTHHBI

Buecennsie n3menenus Ha 202 /202 y4eOHBIN TOA

YTBEPXIAIO
npopexmop no yuebHou pabome
M. J[. Mykaunos
« » 202 e

B nporpammy AMCHUITIIMHBL

«HAHOTEXHONOI X B ANK»

10 HanpapjeHUIO MOAroTOBKU 35.03.06 « ATpOorHKEHEPUS»

BHOCATCA CIICAYIOIINC N3MCHCHUS !

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

[IpoTokon Ne oT T.

3aBeayromuii kaheapon

/[ Iuxcannos b.W. / npogpeccop |/ /
(hamunus, ums, omuecmeo) (yuernoe 36anue) (noonucy)
OnoOpeno

[Ipencenarens MeTonUYECKONH KOMUCCUM (PaKyIbTETA

/ Ky3nenona 1.M. /_cm. npenod. / /
(pamunus, ums, omuecmeo) (yuernoe 36anue) (noonucs)
« » 202 1.
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NucT peructpauum usmexeHun B P

Homepa pa3genos, JlaTta
[loKyMeHT, B KOTOPOM Pacwudposka
n/n | rae npousBeAeHbI Moanucb BBeAEHUA
OTpaxeHbl U3MEHEeHUA noanucu ,
M3MEeHEeHUs M3MEHEHUN
1.
2
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