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Heny nuctunauHBI — TPUOOPETEHUE CTYJCHTAMU 3HAHWM W HaBBIKOB B 00JACTH
HOBEUIINX TEXHOJIOTH,

-3HAHWE OCHOB KJIaCCH(UKAINKY HAHOTEXHOJOTUH Y HAHOMATEPHAJIOB,;

-TIOBBIIICHUE 00111€00pa30BaTEILHOTO YPOBHS.

3aoauu NUCIUIIINHEL.

-OCBOEHHUE METOJ/IOB TEOPETHUUECKOI0 pacueTa U SKCIEPUMEHTAIIBHBIX UCCIIEIOBA-
HUU MMapaMeTpOB HAHOMATEPHAIOB MUKPO- U HaHO(OpM:

-naTh UH(OPMAILIMIO O CBOMCTBAX HAHOMATEPUAJIOB, MIPUMEHSIEMBIX MPU MPOU3-
BOJICTBE 3JIEMEHTOB MUKPO U HAHO AJIEKTPOHUKH,

-HAy4YUTh IPUHUMATh U1 OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKHE PEIICHUS MpHU
MOCJEAYIONIEM KOHCTPYMPOBAHUM MOJYIMPOBOAHUKOBBIX AJIEMEHTOB MHUKPO M HAHO
MacIITabHBIX (opM;

-HAHOTCXHOJIOT'MY U HAHOMATCPHUAJIbI B arpOIIPOMBIIIJICHHOM KOMIIJIICKCE.

2. IllepevyeHb NJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO JUCHUILINHE, COOTHe-
CEHHBIX C IVIAHUPYEMBIMH Pe3yJabTATAMH OCBOCHUS
00pa3oBaTe/IbHON NPOrPaMMBI
[Ipouiecc m3yueHus AMCHUILUIMHBI HANpaBlieH Ha (POPMHUPOBAHUE CIEIYIONIUX
komrierennunii OI1 BO u oBnajeHue clieayronmmMu pe3yiabTaTaMyd OOy4YeHHs 110 TUCIIN-

IIJINHC:

Paszpnen B pesyabTare usy4eHus pasjaesia JUCHUIIMHDI,
AMCHUIIN- | ofecneynBawINero ()opMupoBaHNe KOMIIETEHIIMT
HBI, 00ec- (nsu ee yacTn)
Kom- | Conpepxanne . .
ne4YnuBaK- 00YyYAIOUINTiCS T0JI/KEH:
ne- KOMIIETEeHIIUH »
Ui ITa-
TeH- (usim ee ua-
bl op-
100 CTH)
MHpOBa- 3HATh yMeTh BJa/IeTh
HUS KOM-
neTeHIHH
OCHOBHBIE
CIOCOOHOCTHIO
TTOHATHA, KBaNM(UKa BECTH TIOMCK
fipenyceMoT- TEPMHHBI U .
PETh MEPHITIO | opeserte- MO HAHOMA- | UH(OpPMAIMK O | METOJMKOM aHa-
TepHUaoB, HOBBIX TEXHOJIO- | JTN3a KOHCTPYK-
OIIK-1 | COXpaHEHHUIO U | HUS HAHO- P py
TEXHOJIOTHH THSAX B O0JIACTH | IMOHHBIX HAHO-
3alllUTe DKOCH- | TEXHOJIO-
—_— TIOJTy9eHHS U HaHOMaTepHua- MaTepuaoB
CTCMBI B XONC CKa1HI/I IPUMEHEHHE JIOB
cBoel o01e- Py
OIIHE 30H-
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CTBEHHOM U JIOBBIE Me€-
npodeccuo- TOJIbI UC-
HANBHO! jes- | C/ICAOBAHMS
¥ aTOMHOTO
TEJIbHOCTH .
JU3aitHa.
Maruuro-
COIPOTHUB-
JICHHUE,
I'MC n
KMC.
CIOCOOBI
U3rOTOBJIE-
HUS cyO-
MUKPOKPH-
CTaJTu4e-
CKUX U
CIIOCOOHOCThIO | HAHOIIO-
OIIIKOB;
ucnons3osars | P ’
NOJTydYeHH e METO/IaMU pelie-
OCHOBHBIC 3a~ | M1aKT- HUSI KOHKPETHBIX
KOHBI ecTe- HBIX CY6- UCIIOJIb30BaTh 3aja4d U3 pasind-
CTBEHHOHAYY- | MyxpoKpH- OCHOBHBIE T10- HBIX HHKEHEp-
HBIX JUCIIH- CTaIHYe- HSTHS, 32aKOHBI M | HBIX 00JIacTel;
IUIMH, METO/bI | CKHX H OCHOBHbIE By~ | MOACIH COBPE- | HABBIKAMU IIPO-
MATeMATIC- HaHOMAaTe- | bl HaHOMare- | MEHHOTO HaHO- Benegm aHam3a
MaTepHaoBe- U BBIOOpA OMTH-
ckoro aHanusza | PHAIOB. pHAJIOoB HX p. P
[K-16 Brusiniie cBOicTBa: Me- | ACHIS, MCTOIBI | MaJIbHBIX METO-
U MOJICITUPO- - -
p pa3MepoB TOBI Mccneno- | HAHOTEXHOIO ZI0B HAHOTEXHO
BAHHA, TEOPS- | sopey BAHMS HaHoMma- | DA, Moxudu- JIOTHH IS periie-
THYECKOTO U rpaHHII TepHATIOB IUPOBAHUSA NIO- | HASA IPOOIEM CO-
SKCIIEPUMEH- | pa3iesioB Ha BEPXHOCTH BPEMEHHOT'0 Ma-
TATBHOTO He- | CBOHCTBA TBEP/BIX MaTe- | TEPUATOBEACHUS
. WaJioB Y MCXaHHKH B
CJIEOBAHUS HanoMmare p N
pHaJIoB. Oynymieit nes-
MIPU PELICHUN
MArHuTHELE TEJILHOCTH.
npodeccuo- .
CBOWCTBA.
HaJLHBIX 337134 | Cypepmapa-
MarHeTH3M
HAHOKPH-
cTajuInye-
CKUX (ep-
pOMarHeTu-
koB (HD).




3. MecTO IMCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM NMPOrpaMMbl
Jucuunuaa b1.B.JIB.4.1 «HaHOTEXHOJIOTMY 1 HAHOMATEpUAJIbl» OTHOCUTCA K
BapUATHUBHON YaCTH AMCIUILIMH 110 BEIOOpY Osioka b1.
JucuurninuHa 6a3upyeTcsl Ha CIeAyIoIMX IUCHUIUIMHAX: Maremarnka, Pusnka,

XuMus, DKOJIOTH.

Pa3znenbl AMCHUNJIMHBI M MEKTUCHUILIMHAPHDbIE CBSI3U

C MOCJECAYHIUMH TUCHUIVIMHAMHA

Ne Ne pa3zesioB JaHHOM 1M CLUIIM-
HbI, HEOOXOIMMBIX JIJISI H3yYeHU sl
Ne HanmenoBanue odecrnieyuBaeMbIx A . y
wl S —— (mocaenyomux) odecrnevynBaeMbIX
AUACHHILTHH
1 2 3 4 5 6 7
1. | Oxpana 3emMenb + + + + + | + +
5 3KC1‘IJ’IyaTaL£I/I$I Y MOHUTOPHUHTI CUCTEM U N N N N + N N
COOPYKEHUH
3. | TonamBo M cCMa304YHbIE MaTEpHAIBI + + + + + | + +
4 [IpobGsiema 6OpBLOBI C 3aCOIEHUEM OPO- R I T T R I N
mrac€MbIX 3€MEJIb

4. O0beM TUCHUILUIHHBI B 324eTHBIX eIMHUIAX C YKA3aHUEM KOJIMYecTBa aKa-
AeMHUYECKHX YACOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy ¢ 00y4aromuMucs
¢ npenoaasaresieM (M0 BHIaM y4eOHbIX 3aHATHII) H HA CAMOCTOATEIbHYIO
padoTy o0y4yaromuxcst

Ounas gopma o0ydeHUst

N Bcero CemecTp
Bua yuyeOHoit padoThI 4ACOB 7
OO0mast TPy10eMKOCTh . YacChl 108 108
3a4ETHBIE €IUHULIBI 3 3
AyauTopHbIe 3aHsATHS (BCEro), B T.4.: 50 (12)* 50
JICKIIHH 16 (4)* 16 (4)*
npakTuaeckue 3anstus (113) 34 (8)* 34 (8)*
CamocrositesibHas pa6ora (CPC), B 1.u.: 58 58
MIOATOTOBKA K MPAKTUYECKUM 3aHITUSAM 28 28
CaMOCTOSITEJIBHOE N3YYEHHUE TEM 20 20
MOJTOTOBKA K TEKYILIEMY KOHTPOJIIO 10 10
IIpoMeXyTOYHAN ATTeCTANMS 3auer

()* - 3ansmust, npooouMbvLe 8 UHMEPAKMUBHBIX (POpMAX
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3aounas popma oOydeHHS

N Bcero Kypc
Bup yueOHoil padoThI 4ACOB 4
OO0masi TPy10€eMKOCTh. YaChl 108 108
3a4ETHBIC CAMHHIIBI 3 3
AyauTopHbIe 3aHsATHS (BCEro), B T.4.: 14 (2)* 14 (2)*
JISKITUN 6 6
npaktuueckue 3ausatus (I13) 8 (2)* 8 (2)*
CamocrosiTesanHas pagora (CPC), B 1.4.: 94 94
MOATOTOBKA K MPAKTUYECKUM 3aHITUSIM 32 32
CaMOCTOSITEJIbBHOE M3YUCHHUE TEM 32 32
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 30 30
IIpomexyTouHasi aTTecTAlUS 3aver

()* - 3anamus, nposooumbvle 6 UHMEPAKMUBHBIX (POpMAX

5. Conep:xanue TUCHUILINHBI

5.1. Pa3aeiibl AMCHMILIMHLI U BUABI 3aHATHI B Yacax

Ounas gopma oOydeHuUs

Ayautopubie | Camo-
3aHsaTHs (Wac) | crosi-
Ne Bcero TeJIb-
HaumenoBanue pa3aesion
n/n (wacoB) | Jlek- Hast
JITI3
1107011 paoo-
Ta
Pasznea 1. OcHOBHBIE TOHATHS,
1. | TepMuHBI U onpeeieHus HaHoTeX- | 14(4)* 2 4 (4)* 8
HOJIOTHH
Pasznen 2. CkaHupyromue 30H10-
2. | BbIC METOJIBI HCCIICAOBAHUS 1 14(2)* | 2 (2)* 4 8
aTOMHOI'0 JM3ariHa
Pa3nen 3. CiocoObI M3TOTOBICHUS
3. | CyOMUKPOKPHUCTATUNINYECKUX U 16 2 6 8
HAHOIOPOIITKOB
Pasnean 4. [lonyyeHue KoMIakT-
4. | HBIX CyOMUKpOKpUCTAUIINYeCKUX 1 | 14(4)* 2 4 (4)* 8
HAHOMAaTEPHAIOB
Paznen 5. Biusinue pazmepos 3e-
5. | peH u rpaHuIl pa3esioB Ha CBOM- 18 2 6 10
CTBa HAHOMATEPHAJIOB
Pa3nen 6. MarautHele CBOIICTBA.
6. | Cynepnapa-marHeTusm HaHOKpPH- 16 4 4 8
CTAJIMYECKHUX (heppOMarHeTHKOB
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(HD)

Pa3pen 7. Marauro-

* *
’ conporusieHue, [MC u KMC 16(2) 2(2) 0 8
Bcero 108(12)* | 16 (4)* | 34 (8)* 58
3aouHas popma oOydIeHHS
Aynutopubie | Camo-
Ne HaumeHoBaHue pa3jie/ioB Beero |—arATHE (ac) ;:3’;:
n/m (uacoB) | Jlek- JI3 | nas pa-
1 0ora
Paznen 1. OCHOBHBIC MOHATHSA, TEP-
1. | MUHBI U OIIpeCIICHUS HAHOTEXHO- 18 1 1 16
JIOTHH.
Pa3znen 2. CkaHupyromue 30H10BbIe
2 | METOABI HCCICIOBAHUSI U ATOMHOI'O 18 1 1 16
nM3aiiHa
Pa3nen3. CriocoOBI U3TOTOBIICHHS
3. | CyOMUKPOKPUCTALTUNICCKUX H 18 1 1 16
HAHOITOPOIIIKOB.
Pa3nen 4. [TonyyeHne KOMITaKTHBIX
4. | cyOMUKpPOKPHUCTAIUIMIECKUX U 17(2)* 1 2 (2)* 14
HAaHOMAaTEPHUAJIOB.
Pa3znen 5. Bimsinue pa3zmepoB 3epeH
5. | ¥ rpaHuIl pa3/IesioB Ha CBOMCTBA 13,5 0,5 1 12
HAaHOMAaTEePHUAJIOB.
Pa3ngen 6. MaruuTHbIe CBOMCTBA.
6 Cynepriapa-MarHeTu3M HaHOKpPH- 12 1 1 10
CTANTMYECKUX (PePPOMArHETUKOB
(HO)
Pa3znen 7. MarautoconpoTHuBieHNUE,
7. IMC 1 KMC 11,5 0,5 1 10
108 «
Bcero 2)* 6 8(2) 94
()* - 3ansamust, nposooumble 6 UHMEPAKMUBHBIX (hOpMaX
5.2. TemaTuuyecKHui MJIaH JeKIHH
Ounas popma oOydeHuUs
. Kou1-Bo
n/n Tembl JeKIMI
JacoB

Pa311e.11 1. OcHoBHBIE IMOHATHS, TCPMHUHBI U ONIPECACJICHUA HAHOTCXHOJIOI'NH

1 ‘ Pasmepnbie 23 pexThl, CBOWCTBA M30JUPOBAHHBIX HAHOYACTHIL U

2
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n/n

TeMbl JeKui

KoJa-Bo
JacoB

HaHOIIOPOIIIKOB. OOBEKTHI U MMpouecCChbl HAHO- 1 ME30TCXHOJIOI'MH,
OCHOBHBIC KOHIICIIIINH.

Pa3znen 2. CkaHupyloiiue 30H10BbIe METOAbI HCCJIe0BAHUSA 1 ATOMHOI0 JH-

3aliHa

Metoabl U TpUOOPHI JIJIsi UCCIEAOBAHUS CTPYKTYPbl HAaHOKpU-
CTATMYECKUX MaTepuanoB. MeToabl U puOOpbI 7Sl KCClieI0Ba-
HUS U KJIacCU(UKAIMU CyOMHK-POKPUCTAUIMYECKUX U HAHOIIO-
POIIIKOB.

Pa3nes 3. Cioco0bl U3roToBJIEHUS] CYOMUKPOKPUCTALNINYECKUX U HAHOIIO-

POIIKOB

["a3oa3Hbie METOMBI; MIA3MOXMMHUYECKUNA CHUHTE3;, MEXaHOCHH-
Te3. OcaxaeHue U3 KOJUIOUIHBIX PACTBOPOB;, TEPMHUUYECKOE pa3-
JIO)KEHHE U BOCCTAHOBJICHHUE.

2 (2)*

Pa3nen 4. [lonnyyeHne KOMINAKTHBIX CyOMUKPOKPHCTALIHYECKHX

H HAHOMATEPHUAJIOB

KoMmnaktupoBanue nmopomkoB U 00xur. OcaxnaeHne Ha Moj10kK-
Ky. Kpucramnuzauus aMoppHbIX cruiaBoB. IHTeHCHBHAS I1aCTH-
yeckas aedhopMarus

Pa3nen 5. Bausinue PasMeEpPoOB 3€PEH U I'PaHUIl Pa31€jI0oB
Ha CBOIiCTBa HaHOMAaTCPHAJI0B

5

CyOcTpyKTypa HAHOKPHUCTAIMYECKUX MATEPHAIOB. AHOMAIUH
MEXaHMYECKOTO IMOBEJACHUS,; TeIIOQU3NISCKUE U AICKTPUUCCKUE
cBoMcTBa. [ MOpUIHBIC HAHOKOMITO3HUTHI.

2 (2)*

Pa3nen 6. MaruuTHble cBoiicTBa. Cynepnapa-MarHeTu3M HaAaHOKPHCTAJLIU-

yeckux (peppomarieruxon (H®D)

5 Cyoctpykrypsl (pasmepsl kpuctaumToB) HO ¢ ontumManbHBIMU 4
MarHUTHOMSITKUMH U MarHUTHOTBEPbIMU CBOVCTBAMU.
Pasznen 7. Maruurto-conporuJjienue, 'MC u KMC
[Tomy4yeHnue u CBOMCTBA HAHOCTPYKTYp, obOmanarommx ['MC u
7 | KMC, ux npuMmeHeHue B TexHuKe. J[OMMpOBaHHBIE MaHTaHUTHI 2
nanTtana (u gpyrux P39) ¢ 'MC u KMC.
Bcero 16 (4)°
3aounas ¢popma 00yueHHUs
" KoJu-Bo
n/m Tembl nexkiuii
4acoB

Pa311e.11 1. OcHoBHBIE IMOHATHS, TCPMHUHBI U ONIPECACJICHUA HAHOTCXHOJIOIUH

1

Pa3mepHsbie 2 PekThl, CBOMCTBA N30JUPOBAHHBIX HAHOYACTHI] U
HaHOTMOPOMIKOB. OOBEKTHI U MPOIECCH HAHO- U ME30TEXHOJIOTHH,
OCHOBHBIE€ KOHIICTIIIHH,

1

Pasznen 2. CRaanymume 30HAOBBIC ME€TOAbI UCCJICA0OBAHUA U ATOMHOI'0 IU-

3aliHA
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KoJa-Bo

n/n TeMbl JIeKIMI
4acoB
Metoabl ¥ mpHOOPHI IS UCCICAOBAHUS CTPYKTYphl HAHOKPH-
o | CTANTHUECKHUX MATEPHATIOB. Metoabl U IpHOOPHI TSI UCCIIEI0Ba- 1

HUA U KJ'IaCCI/I(bI/IKaHI/II/I CY6MI/IK-pOKpHCTaJIJII/III€CKI/IX N HAHOIIO-

POIIIKOB.

Pa3znea 3. Cnoco0bl H3roTOBJEHUSA CYyOMUKPOKPHCTAIIMYECKUX M HAHOIO-

POLIKOB

['azodaznbie METOABI, MIA3MOXUMUYECKUN CHUHTE3; MEXaHOCHH-
te3. OcaxIeHue 13 KOJUIOUIHBIX PAacTBOPOB; TEPMHUUYECKOE pa3-
JIOKCHHUE Y BOCCTAHOBJICHUE.

Pa3ne.11 4, Ho.ﬂyqeﬂne KOMIIAKTHbBIX CyﬁMI/IKpOKpHCTaJIJII/I‘IeCKI/IX

H HAHOMaTECpPHUAJI0B

KOMH&KTHpOBaHI/IG IIOPOHIKOB U OOJKUT. OC&)KI[CHI/IC Ha IIOJJIOXK-
KY. KpI/ICTaJIJII/I?;aHI/I}I aMOp(bHLIX criiaBoB. IHTeHCUMBHAs Mj1acTU-

yeckas aedopmarus

Pa3nen 5. Bausinue pasMepoB 3epeH U rPaHUIl pa3/iesioB
Ha CBOMCTBA HAHOMATEPHAJIOB

5

CyOcTpyKkTypa HAHOKPUCTAINIMYECKUX MaTepHaioB. AHOMaINHU
MEXaHUYECKOTO MOBEACHUS; TETUIO(DU3NYECKUE U AIECKTPUUECKUE

cBoMcTBa. ['MOpUIHBIE HAHOKOMITO3UTHI.

0,5

Pa3nesn 6. MarnutHble cBoiicTBa. Cynepnapa-MardHeTu3M HAaHOKPHCTAJIH-

yecknx peppomarnernkon (HD)

Cyoctpykrypsl (pasmepsl kpuctaumToB) H® ¢ ontumanbHBIMU

6 MAarHUTHOMSITKUMH M MarHUTHOTBEPAbIMU CBOKCTBAMHU. 1
Pa3znen 7. Maruurto-conporubienne, 'MC u KMC
[Tonyyenne ¥ CBOMCTBa HAHOCTPYKTYp, obOmanarommx I'MC u
7 | KMC, ux npumeHeHue B TexHUKe. J[OMMpPOBaHHBIE MaHTaHUTHI 0,5
nantana (u gpyrux P33) ¢ 'MC u KMC.
Bceero 6
()* - sanamus, nposodumvle 6 UHMEPAKMUBHBIX POPMAX
5.3. TemaTuyecknii MIaH NPAKTHYECKUX 3aAHATHI
Ounas dpopma 00yueHus
Kou-
n/m Tembl 3aHaTHI BO
4acoB
Paznen 1. Ckanupyromme 30H10BbIe METOIbI HCCJIEI0BAHUA U
aTOMHOIO U3aiiHA
1 HCCJ’IGJIOBaI:II/Ie MOBEPXHOCTHU TBEPJABIX TE€JI METOJOM CKaHHPYIOIIEH 2 (2)*
TYHHEJIbHOW MUKPOCKOIIUU
5 UccnenoBanue moBepXHOCTH TBEPABIX T METOJAOM aTOMHO- 2 (2)*

CHJIOBOM MHUKPOCKOIIMM B HCKOHTAKTHOM PCKUMC

Pa3nen 2. CnocoObl M3roToBjJIeHHs CYOMUKPOKPUCTALIHYECKUX
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H HAHOIIOPOIIKOB

3. | ApredakTsl B CKAHUPYIOIIEH 30HI0BON MUKPOCKOITUU 2
4 MexaHu3Mbl U KHHETHKA (POPMHUPOBAHUS HAHOAMOP(HBIX TBEPIBIX 5
" | Tem.

Paznen 3. [losiyueHue KOMIAKTHBIX CYyOMUKPOKPHCTAINYECKHX
1 HAHOMATEPHUAJIOB

5. | Ckanupyromas 30H70Bas JuTorpadus 4
5 HccnenoBanue nedopMaliioHHOTO MOBEACHUS aMOP(HO- 5
' | HAHOKPHUCTAJUIMYECKUX MAaTEPUAJIOB

Pa3ne.11 4. Bausinue PasMeEpPoOB 3€PEH U I'PaHUII Pa3/1€jI0B HA CBOJNCTBA HAHO-

MAaTEePHAJIOB
7. | O6paboTka 1 konuyecTBeHHbIN aHanu3 C3M u3o0pakeHuii 2 (2)*
8. W3ydenne cTpyKTypbl MaTepraioB ¢ HOHHO-TIA3MEHHBIMH T10- 2 (2)*
KPBITUSIMHU.

Pa3znen 5. MarautHsble cBoiicTBa. CynepnapamarueTusm ¢geppoMarHeTuKoB
(H® HaHOKPHCTALUINYECKHUX)

Q. | Metobl MCCIeA0BAaHNN HAHOYACTHI] 1 HAHOMATEPHAJIOB ‘ 6

Pa3nen 6. MarautHble cBoiicTBa. Cynepnapa-MardHeTu3M HAHOKPHCTAJLIH-
yecknX peppomarnernkon (HD)

10 \ MN3y4yeHne CBOMCTB U MUKPOCTPYKTYPbl HAHOMATEPHUAJIOB \ 4
Pa3znen 7. Maruurto-conporubienne, 'MC u KMC
11 N3ydeHue yciioBHil MOJIy4eHUs MACCUBHOTO aMOP(HOTO METaJIIU- 6
YeCKOI'0 CIlIaBa
Bcero 34 (8)*

3aounas ¢hopma oOyueHus

KoJi-Bo

n/n TeMbl 3aHATHI
4acoB

Pazjnen 1. Ckanupyomue 30H10BbIe MeTOAbI HCCIEJ0BAHUA U
ATOMHOI'0 AM3aiiHa

HccienoBanue MOBEPXHOCTH TBEPABIX TEJ METOAOM CKAHUPYIOLIEH TyH- 1

1 HEJIbHOW MUKPOCKOIIMHU
Pa3nea 2. Cnioco0bl M3roTOBJIEHUS CYOMUKPOKPHUCTAUINYECKHUX
1 HAHONOPOLIKOB
4 MexaHu3Mbl U KUHETUKA (POPMUPOBAHUS HAHOAMOP(DHBIX TBEPIBIX 1
TEJl.
Paznen 3. IlosiyyeHrne KOMIAKTHBIX CYOMHKPOKPHCTANINYECKUX
1 HAHOMAaTepPHAaJIOB
S. \ Ckanupyroniasi 30H10Bast tutorpadus ‘ 1
Pa3nen 4. Bausinne pa3MepoB 3epeH M IPaHUIl Pa3/ieJioB Ha CBOiCTBa HAHOMAaTepH-
aJI0B
7. | O6paGorka u konuuecTBennblil anamu3 C3M n306paxeHuii | 2(2)*

Pa3nen 5. Marautnble cBoiicTBa. CynepnapamarnetTusm peppomarieruxkos (H®
HAHOKPHCTAJINYECKHX)

9. \ Merozp!l Hccie0BaHUM HAHOYACTULl 1 HAHOMATEpUAJIOB ‘ 1
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Pa3znen 6. MarHuTHBIE CBOICTBA. Cynepnapa-MarHeTn3M HAHOKPUCTATINICCKUX

deppomarnernkoB (HP)

10 ‘ N3yyeHne CBOMCTB 1 MUKPOCTPYKTYpPbl HAHOMATEPHUAJIOB 1
Pa3znen 7. Marauro-conporusienune, 'MC u KMC
11 W3ydenne ycioBuil NOIy4eHUs] MAaCCUBHOTO aMOP()HOTO MeTalIH- 1
YCCKOI'O CIlJIaBa
Bcero 8(2)*
()* - 3anamus, nposooumvle 6 uHMeEPAKMUBHBIX Popmax
5.4. Conep:xkanue pa3aesioB IMCHUILIHHBI
Ne | Hammenosanue Komme-
Coaep:xanue pasgesa
n/n pasneja TeHIUH
OcCHOBHbIE NOHS- .
PasmepHbie 3¢ deKThI, CBOWCTBA U30JIMPOBAHHBIX HAHO-
THsI, TEPMUHBI U OIlK-1
1. YaCTHIl K HAHOMOPOIIKOB. OOBEKTHI U MPOIECCHl HAHO-
onpeeacHus T1IK-16
¥ ME30TEXHOJIOTHH, OCHOBHBIE KOHIICTIIINH.
HAHOTEXHOJIOTHH
Ckanupyiomiue Mertoabl U TprUOOPHI JJIs1 UCCIIEIOBAHUS CTPYKTYPhI
SOHJOBLIC MCTO™ | yagokpu-cTamIHUecKuX MaTepuanos. MeToIbl 1 IpH- OIIK-1
2. | OBl UCCIIEIOBAHUS T1IK-16
OOpBI AJIs1 UCCIIEJOBAHMSI U KJTAaCCU(UKALUU CYOMUK-
¥ aTOMHOTO JIU-
3aiina POKPHCTAJUIMYECKUX M HAaHOTIOPOIIIKOB
["a3o¢azHbie METOABI; MIIA3MOXUMHYECKUI CHHTE3; Me-
Crnoco0bI u3ro- xaHocuHTe3. OcaxXIeHNE U3 KOJUIOUIHBIX PACTBOPOB;
TOBIIEHHS Cy0- TepMHYECKOE Pa3I0)kKEeHNE H BOCCTAHOBJIEHHE. JleToHa- OIK-1
3. | MEKpOKpHCTaII- . .
IIMOHHBINA CHHTE3; 3JEKTPOB3PHIB. YTIOPsI0UCHHE He- [1K-16
JTMYECKUX U y
HAHOTOPOIIKOB CTEXHOMETPUYECKUX COEIMHEHHUH KaK METOJ] CO3AaHus
HaHOCTPYKTYD.
[Tony4yenue kom-
TMAKTHBIX CY0- KoMmmaktupoBanue mopoIikoB u ooxur. OcaxaeHne Ha
MHKPOKpPHCTAII- OIlK-1
4, nooxkky. Kpucrannuzanust amopdusix craBoB. UH-
JUYECKUX [1K-16
# HAHOMaTepa- | TCECUBHAT IIACTHIECKAs nepopmanus
JIOB
Bimsnue pasme- | CyGerpykTypa HAHOKPHCTAIUTHYECKHX MATEPHAJIOB.
POB 3CPCH M TPA~ | Agomanuu MeXaHMUECKOTO MOBEIEHHS, TeMIo(Hu3He- OIIK-1
5. | HMII pa3zieNoB .
o CKHUE M JIEKTpHUECKue cBoiicTBa. [ MOpuHbIE HaHO- I1K-16
Ha CBOMCTBa
HaHoMmarepuanop | KOMHIO3HTEI
MaruuTHble
cBorctBa. Cy-
nepuapa- CyOcTpykTypsl (pa3Mepsl kpuctauutoB) HO ¢ ontu- OITK-L
6. | MarHeTM3M HaHO- | MaJIbHBIMU MarHUTHOMSATKUMH ¥ MarHUTHOTBEPIBIMH K-16
KPUCTAJNIMYECKUX | CBOIICTBAMU
beppomarueru-
koB (HD)
. Maruuro- TTonyueHne u CBOICTBA HAHOCTPYKTYP, 0074 IAF0IIHX OIK-1
. | conpoTuBIeHNE
' I'MC n KMC, ux npuMeHeHne B TeXHuke. JlomipoBaH- IIK-16
I'MC u KMC P flomip
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KMC.

Hble MaHraHUTHI JlaHTaHa (1 apyrux P33) ¢ IMC u

6. YueOHo-MeTOIHYECKOE 00ecleyeHne CAMOCTOSITeJIbHOI padoThl

Temamuueckutl nian camocmosmenbHou pabomol

PexkomeHayeMble HCTOYHUKH HH-
Kout-Bo dopmanuu (Ne HCTOYHHKA)
TeMaTHKa cCaMOCTOSATEIbLHOM OCHOB- | JIONOJIHH- | (MHTEpHeT-
n/n 4acoB
padoThI o3 Hasl TeJbHAs pecypchl)
(3 m.8 (3 m.8 (3 m.9
PII ) PIIJT) PIIJT)
1 | OcuoBbt HanoTexHoMOrUH 2/4 12 12,3 1-8
2 | dusnueckue METOBI HAHOTEXHOJIOT U 2/4 1,2 123 1-8
N3yuenne GpuU3MKo-MeXaHUIECKUX 1,2 1,2,3
3 | cBoiicts HAaHOMAaTEpHAJIOB Hepa3pylla- 2/4 1-8
FOIIMMU METOIaMH
Ornpenenenne mapaMeTpoB CTPYKTYPBI 1,2 1,2,3
4 MNOKPBITUH METOJIaMU PEHTTEHOBCKOI 2/4 1-8
JU(GPAKTOMETPUHI
TexHOMOTUM MOTyYEHHUs TIIICHOYHBIX 1,2 1,2,3
5 HAHOCTPYKTYPHBIX MOKPBITUNA METO/1a- 214 1-8
MU KOHJICHCAIIMU U3 TApOBOi (a3sl
CniocoObI MoTy4eHHs HAHOMATEepUAJIOB 1,2 1,2,3
6 | ¢ ucroabp30BaHMEM TEXHOJIOTUii 00pa- o/4 1-8
OOTKH ITOBEPXHOCTH, OCHOBAaHHBIX Ha
(bU3HYEeCKUX MpoIeccax
Croco0bI OTy4YeHUs YTIAEPOTHBIX 1,2 1,2,3
7 HaHOCTPYKTYp. HaHOKOMIIO3UTHBIE Ma- 2/4 1-8
TEPHAITBI
MeTtoabl uccien0BaHus CTPYKTYpPBI U 1,2 1,2,3
8 (bU3MKO-MEXaHUYECKHUX CBOMCTB HAHO- 212 1-8
MaTEepUajoB
9 | Mcnone3oBanne HaHOMATEPHATIOB B 412 1,2 1,2,3 1-8
MPAKTUYECKON AesITebHOCTU
10 | IloAroroBKa K MPaKTUYECKUM 28/32 1,2 1,2,3 1-8
3aHATUIM
11 [ToaroroBka Kk TEKyIeMy KOHTPOJIIO 10/30 12 123 1-8
Bcero 58/94

Y4eOHO-MeTOAMYECKHE MATEPHAJIBI AJI51 CAMOCTOATEIbHOM PadoThI:
1. KoBmoB A.H. «OcHOBbI HAaHOTEXHOJIOTHHM B TEXHUKE. ydeOHOE mocoOue s

cTyn. Bbicul. yueO. 3aBenenuit. Jomym. YMO no oOpazoBanuio B 00J. aBTOMaTU3UPO-
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BaHHOTO MAIIMHOCTPOCHWs. - 2-€ W3M., cTep. - MockBa: M3gar. nentp "Axamemus',
2011. - 240c.

2. MaTepuaJjioBeleHHe H TEXHOJIOTHSI MATEPUAJIOB | yueOHOE ITOCOOUE, PEKOM.
Hayuno-merognueckum coBetoMm / [lox pen. A. U. bateimea. - Mocksa: UHOPA-M,
2013. - 288c.

MeToanyeckue peKOMEHAANUM CTYIEHTY K CAMOCTOATEIbHOI padoTe

CamocrosiTejibHAsA padoTa CTYJIEHTOB, IIPEAYCMOTPEHHAs YICOHBIM IIJIAHOM B
o6beme He MeHee 50-70% o0111ero KoJuyecTBa 4acoB, COOTBETCTBYET OoJiee riIyOooKoMy
YCBOCHHIO M3y4aeMoro Kypca, GopMHUpPYET HABBIKH UCCIIEI0BATENbCKOW pabOThl U OpHU-
EHTUPYET CTYJICHTOB HAa yMEHUE IPUMEHATH TCOPETUUCCKHAEC 3HAHUS Ha TIPAKTHUKE.

CamocrosiTenbHas paboTa HOCUT CUCTEMAaTHYECKUN XapaKTep.

Pe3ynpTaThl CcaMOCTOSITENIBHONH pa0OThl KOHTPOIUPYIOTCS TPEToaBaTeiieM H
YUUTBIBAIOTCS MPH aTTeCTallMK CTyAeHTa (3ader). [Ipu 3TOM HPOBOIATCS: TECTUPOBA-
HUE, SKCIPECC-0MPOC Ha MPAKTUUECKUX 3aHSTHUSIX, 3aCIyIIMBaHHUE JOKJIAJ0B, pedepa-
TOB, TIPOBEPKA MUCHbMEHHBIX PaOOT M T.I.

3amanus 11k CaMOCTOSTEIbHOM PabOThl COCTABIISIIOTCS 0 pa3jiejaM U TeMam, 1o
KOTOPBIM HE MPEAYCMOTPEHBI ayIUTOPHBIC 3aHATHSA, JIMOO TPeOyeTcs AOMOTHUTEIHHO
mpopaboTaTh W MPOAHAIM3UPOBATH pacCMaTPUBAEMBIN TMperojaBaTejeM MaTepual B
o0BbeMe 3arIaHuPOBAHHBIX YaCOB.

JIJ1st TOATOTOBKH K 3aHSTHSM M BBITIOJIHCHHUSI CAMOCTOSITCIIBHON pabOThI, CTY/IEH-
TaM PEKOMEHAYIOTCSI Y4eOHO-METOMUECKHE U3/IaHMs, & TAKKE METOJUYECKUE MaTepH-
aJbl, BBITYIICHHBIE Kaeapoil CBOMMHU CHJIaMU M TIPEIOCTABIIIEMbIE CTYJI€HTaM BO Bpe-
Ms1 3aHATHN (TIPUIIOKEHUS):

e HarJsaHbIC TOCOOMs (IIaKaThI);

® TJIOCCApHi - CJIOBAapPh TEPMUHOB 10 TEMATHKE JUCITUTIINHBI,

® TE3HCHI JICKLIUH.

CamocrosiTesibHas padoTa ¢ KHUIOi. B Halle BpeMsi KHUra CylIeCTBYET B IBYX
dbopMax: TpaTUIIMOHHON U 3JIEKTPOHHOMN. B MHTEpHETE CYIIECTBYIOT 1eibie OMOIHOTEKH,
pacroJjiararoIne 1ecITKaMH ThICSY 3JICKTPOHHBIX TeKCTOB. CerofHs B OOIIECTBE IIPE00-

JJaga€T MHCHHC, UTO II€4YaTHasa KHUT'a U €€ KOMHBIOTCpHBIﬁ TCKCT OAOIIOJHAIOT APYI ApyTa.
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Hcnonb3ys 371eKTPOHHBIN BApHAHT KHUTH 3HAYUTEIHHO OBICTpEe MOArOTOBUTH Ha €ro Oa-
3e pedepar, KOHTPOJIbHYIO paloTy, MOJAOTHATH TEKCT CBOEH paboOThl MoJ TpeOyemblii
yueOHbBIM 3a/1aHneM o0beM. [ledaTHble KHUTHM ropa3zio Jierye u ynooHee YuTarhb.

Pabota ¢ KHUTOM, CTYIEHTHI CTAIKUBAIOTCS C psAIOM pobsieM. OHa U3 HUX — Ka-
Kasg kHura jyduie. [{erecoobpaszHo B MepByro o4yepeib 00paTUTHCS K JIUTEPAType, PeKo-
MEHJIOBaHHOM TpenoaBaTesieM. L{enecooOpa3Ho mpoYnTaTh aHHOTAIMIO K KHUTE Ha €€
CTpaHHULIAX, B KOTOPOH yKa3aHO, KOMY M JIJIsl KAKHX I1eJIel OHa MOKET OBITh MOJIE3HA.

Jpyras npobiema — kak 3(h(HeKTHBHO YCBOUTHh MaTepuai KHuru. KauectBo ycBoe-
HUsl y4eOHOro mMarepuana CyIEeCTBEHHO 3aBHCST OT MaHEPhl MPOUYTEHUS KHUTH. MOXHO
BBIJICITUTH MSITh OCHOBHBIX MPUEMOB PAOOTHI C JINTEPATYPOU:

YTeHue-mpocMOTp HCIONB3YETCS sl TPEABAPUTEIBHOTO O3HAKOMIICHHUSI C KHU-
roi, oLeHKHu ee eHHocTu. OH mpennosiaraeT 03HaAKOMJIEHUE ¢ aHHOTAlMel, Ipeaurcio-
BHEM, OIJIABJICHHEM, 3aKJIIOYCHHWEM KHUWTH, MOWCK IO OTJIABJICHHIO HAnOOJiee Ba)KHBIX
MBICTIEH 1 BBIBOZOB aBTOPA MIPOM3BEICHHSI.

Bri6opouHoe uTeHHe mpenoiaracT n3dupaTesibHOe YTEHUE OTACIbHBIX Pa3/ieioB
TEKCTa. DTOT METO]] MCIIONb3yeTCs, Kak MPaBWiIo, MOCTE MPEeABAPUTEIHHOTO MPOCMOTpa
KHUTH, TIPH €€ BTOPUYHOM YTCHHH.

CxaHupOBaHUE MPEACTABISET OBICTPHIN MPOCMOTP KHHUTH C IIEJIBI0 TTOUCKa (pamu-
nuu, ¢akTa, OIEHKH U Jp.

YriybneHHoe uTeHue TperoiaraeT oopaiieHue BHUMaHUs Ha JIETald COJieprKa-
HUS TEKCTa, €ro aHanu3 M OIeHKy. CKOpOCTh MOJOOHOTO BUAA YTEHHUSI COCTABIISIET OPH-
eHTHUPOBOYHO /10 7/-10 cTpanuil B yac. OHa MOXKET OBbITh U BBIIIE, €CITU YUTATEIb yXKEe 00-
JIa/IaeT OMPECIICHHBIM 3HAHUEM I10 TEME KHUTHU WJIU CTaThH.

YrayOrieHHOe YTeHUE JTUTEePaTyphl PEAIoiaraeT:

o CtpemieHne K TOHUMAaHHUIO TMPOYUTAHHOTO. be3 TMOHWMMaHHsA CMBICTA,
MIPOYUTAHHOTO WH(OPMAIIUIO €€ OUEHB TPYIHO 3aIIOMHUTb.

o OOmyMbIBaHWE W3INOKEHHOW B KHHre wHopMaimu. Torma coOCTBEHHBIC
MBICJIH, BO3HHKIIIME B XO/I€ 3HAKOMCTBA C Uy)KUMH pabOTaMH, TIOCTY>KaT OCHOBHOM JIJIsI
MOJTy4E€HUSI HOBOTO 3HAHUS.

e MEICICHHOE BBIJICIICHHE KIIIOYEBBIX CIIOB, HJICH pa3ApOOJICHHE COACpIKAHUS
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TEKCTa Ha JIOTUYECKUe OJIOKH, COCTAaBIIEHUE IUIaHA MPOYUTAaHHOTO. Eciu cTyneHT nmeer
JIeJ0 C JIMYHOW KHHUIOHM, TO KJIIOYEBBIE CJOBA U MBICIM MOXHO MOAYEPKHYThH
KapaHAaIloM.

e CocraBieHHE KOHCIEKTa W3Y4YEHHOro Mmarepuaia. Eciau craTes Wiou pasnen
KHUTU 110 00BbeMy HEOOJbIOHN, TO Leaecoo0pa3Ho MPUCTYNUTh K KOHCIIEKTUPOBAHUIO,

MPOYMTAB X MOJHOCTHIO. B Apyrux ciaydasx sxenarenbHo npounTath 7-10 crpanui.

7. ®OHIbI OLIEHOYHBIX CPEICTB
7.1. IlepeyeHb KOMIIETEeHIMI ¢ YKa3aHHEM 3TANoOB UX (popMUPOBAHUS

B IpoLecce 0CBOCHHS 00pa3oBaTeIbHOM IPOrpaMMbl

Cemectp JucuuniuHbl /3JieMeHThl nporpaMmbl (npaktuku, ['HA),
(xypce) yYacTBywInue B GOpMHPOBAHHH KOMIIETEHIHH
OIIK-1 - ciocoGHOCTBIO IPETYCMOTPETH MEPHI [0 COXPAHEHHUIO U 3aIUTE IKOCHCTEMBI
B X0JI¢ CBOEH OOIECTBEHHOW U TPO(PECCHOHATLHON IEATSILHOCTH
33 be30macHOCTh KU3HE IS TEIbHOCTH
1,2 (1,2) duznka
1() Xumust
3(2) [TpaBoBeeHME
513 Okosorus
5(4) [Tpupomonosib30BaHue
4(3) OCHOBBI HH)KCHEPHBIX U3bICKAHUI
7 (5) Oxpana 3eMeb
2 (2) ITouBoBeacHME
21 ['maporeosorysi U OCHOBBI T€OJIOTHH
4 (3) ['uIpOsIOTHsl, KIIMMATOJIOTHS U METEOPOJIOTHS
6 (3) OCHOBBI CTPOHUTENFHOTO JIeNIa; HHKEHEpHAsl T€01e3Us
6 (4 OCHOBBI CTPOMTEINILHOTO JIeJIa; MHKEHEPHbIE KOHCTPYKIMH
6 (4) OCHOBBI CTPOHUTEJIBHOTO JIeJIa: MEXaHUKA TPYHTOB, OCHOBaHUS M (DYHJIAMEHTHI
21 OCHOBBI CTPOHTENBHOTO Jiena: MatepraioBenerne 1 TKM
8 (5) ['uapasivka KaHAJIOB
4 (3) [IpupoTHO-TEeXHOT€HHBIE KOMILIEKCHI
4(3) KomriekcHOE MCTIOJIb30BaHNE BOJHBIX PECYPCOB
5(3) JlanmmadroBeieHue
5014 Marusbl 1 000pyI0BaHKE ISl IPUPOA00OYCTPOICTBA M BOJOIIOJIb30BAHUS
6 (4) MenropaTHBHBIC ¥ THAPOTEXHUYECKHE COOPYKECHUS
7 (5) Hacochl 1 HACOCHBIC CTaHIIMH
6,7 (4,5) Menuopanus 3eMeb
8 (5) DKcIuTyaTtanysi K MOHUTOPUHT CHCTEM M COOPYKeHUH
7(4) Opraau3anysi ¥ TeXHOJOTHs paboT Mo MPUPOI000YCTPONCTBY M BOAOIOIH30-
BaHUIO
8 (5) TexHOJIOTHsI ¥ OpraHu3allMs CTPOUTEIBCTBA U PEKOHCTPYKIIUH MEIMOPATUB-
HBIX CHCTEM
6 (4) Jlecomenuopanus
6 (4) KoMIuteKkcHbIE MENMOopanuy 3eMeNb B apUIHON 30He
74 HaHOTeXHOJIOTHH 1 HAHOMATEPHAIIBI
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7(4)

HcnblTaHue METMOPaTUBHOW TEXHUKHU

8 (5) TommBo ¥ cMa30YHbIE MATEPHATIBI

8 (5 TonnmBo3anpaBouHble KOMIUICKCH M HE()TECKIIA b

8 (5) ITpoGaeMbI 00PHOBI C 3aCOTCHIUEM OPOIIAEMBIX 3€MEJTb

8 (5) KynbTypTeXHUYECKHE METHOPAIIUN

2.4(2,3) [paktuka mo HOITYHEHHIO npodeccrHoHaIbHBIX YMCHUN U HaBBIKOB, B TOM HHC-

Jie IEPBUYHBIX YMEHUH M HABBIKOB HAYYHO-HCCIICIOBATEIBCKOM JICATEIIbHOCTH

2(2) Hpafcmfca 10 TMOJYYCHUIO NPO(ECCHOHATIBHBIX YMEHHI M ONBITa MPOpeccho-
HAJILHOU JCATENBHOCTH «TeXHON02UUeCKAsl 8 MACMEPCKUXY

4(3) Hpafcmfca MO0 MOJYYCHUIO NPO(eCcCHOHATBHBIX yMerm U OmbITa npodeccuo-
HAJILHOU JICATENBHOCTH KYnpasnenue MeauopamueHol mexHuKou»

4(3) Hpafcmfca 10 TIOJIYYSHHIO IPO(EeCCHOHANIBHBIX YMEHUI U OmbITa Ipodeccro-
HAJIHOW JCSTENBHOCTH «I UOPONIO2USL, KIUMAMOLO2USL U MEMEOPOLOUS

6 (4) Hpafcmfca 10 TOJYYCHUIO NPO(ECCHOHATIBHBIX YMEHHI M ONbBITa MPOeccho-
HAJIHOW JCATENbHOCTH «HayuHno-uccredosamenvckas paboma

8 (5) 3amuTa BBIMYCKHOW KBaIM(UKAIIMOHHOW pPabOThl, BKJIIOYAs MOJArOTOBKY K

MIPOIIEIYPE 3aIIMTHI U IPOIIETYPY 3aIIUThI

IIK-16 - ciocoOHOCTBIO UCTIONB30BATH OCHOBHEIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUILINH,

METOAbI MAaTEMATUYECKOI'0 aHaJIn3a 1 MOJACIIMPOBAHUSA, TCOPETHUICCKOTO

1 OKCTIEPUMEHTAITFHOTO MCCIIEAOBAHMUS IPU PelIeHrH MPo(dheCCHOHATBPHBIX 33124

1,2,3(1,2) MaremaTuka

1,2 (1,2) Pusnka
1(1) Xumust
2 (1) HNndopmaruka
3(4) I'uapasivka

34 (2,3 MexaHuka
74 DJIEKTPOTEXHUKA, FTIEKTPOHUKA U aBTOMATHKa
5(3) OCHOBBI MATEMAaTHYECKOTO MOJICTMPOBAHHUS
5(2) HNHbopManmoHHBIC TEXHOJIOTHH
4 (3) ['uaApOIOTHsl, KITMMATOJIOTHS M METEOPOJIOTHS
2() OCHOBBI CTPOHTENBHOTO Jiena: MarepraioBenerne 1 TKM
8 (5) ['uapasivka KaHAJIOB
4(3) KommiekcHOe UCTI0Nb30BaHUE BOJHBIX PECYPCOB
7(5) Hacochl 1 HACOCHBIC CTaHIIUU

6,7 (4,5) Menuopartus 3eMeb
7 (5) PexynpTHBaIMs 3eMeb
8 (5) OpoiaemMoe 3eMiIe/IeNue
21 OCHOBBI 3eMJIeIeNHs
6 (4) Jlecomenuopanus
6 (4 KommuiekcHbIe MeTnopanuy 3eMeNb B apUIHOM 30He
7(4) HaHOTeXHOJIOTHY U HAHOMATEPHAITBI
74 VcnbiTaHre METHOPATHBHOM TEXHHUKH
5(2) OCHOBBI HAYYHBIX MCCIICAOBAHNN
5(2) [TarenTOBEIEHUE
8 (5) TommBo ¥ cMa30YHbIE MATEPHATIBI
8 () TornBo3anpaBoYHbIe KOMILIEKCHI U He(hTECKIa bl
8 (5) [Tpo6aembl OOPHOBI ¢ 3aCOJCHHEM OPOIIAEMbIX 3€MEITb
8 (5) KynbTypTeXHHUECKHE METHOPAITHT

2.4 (2.3) ITpakTuka mo MOTyHEHHIO poecCHOHATBHBIX YMCHUN U HABBIKOB, B TOM HHC-

Jie TIEPBUYHBIX YMEHHI U HABBIKOB HAYYHO-HCCIIEIOBATEIbCKOM JICATENEHOCTH

22) ITpakTHKa O MOJYYEHHIO MPO(HECCHOHATBHBIX YMEHHUH W OMbITa MPOdeccHo-

HaJILHOM JCATCIIbHOCTH «Texunonocuueckas 6 MacmepCcKux»
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[IpakTuka Mo momyyeHuIo MpogecCHOHATBHBIX YMEHHH M ombITa npodeccuo-

4(3) HaJIbHOW JIESITEIbHOCTHU «Ynpasnenue meauopamusHou mexHuKou»

4(3) HpaKTcha IO MOJIYYCHUIO TPOPECCHOHANTBHBIX YMEHHUH U OIIBITA PO ECCHO-
HAJbHOM NESITEIbHOCTH «I UOPOSI02USL, KIUMAMOLO2US U MEMEOPOTIOSUSD

6,8 (4.5) HpaKTnfca [0 TIOJYYEHUIO MPOGECCUOHATBHBIX YMEHUH U OMBITa MPOQPECCHO-

HAJILHOM IeITEIbHOCTH

6 (4) HpaKTnfca [0 TIOJYYEHUIO MPOPECCUOHATBHBIX YMEHHM U OMBITA MPOQPECCHO-
HaJIBLHOM eITeNIbHOCTH «Hayuno-ucciedosamenvckas paboma»

6 (4) [TpakTHKa 1o MOJIy4eHu o Mpo(hecCHOHANBHBIX YMEHHUN U OTBITa MPOQECcCHO-
HAJIBbHOM ESITEIIbHOCTH «TexXHOoI02u1ecKkas npakmuxka»

8 (5 [TpakTKa 1o MOJy4eHu o MPo(hecCHOHANBHBIX YMEHHUN U OTIBITa MPOQECCHO-

(®) HaJIBbHOM NEITeIbHOCTH «IIpedouniomnas npakmuxka»
8 (5) 3ammTa BBITYCKHOM KBaTM(DHUKAIIMOHHOW pPAaOOThI, BKJIIOYAs IMOATOTOBKY K

MPOLEAYPE 3aLIUTHI U IPOLEAYPY 3ALLUMTHI

7.2. Onucanue nokasarejieil U KpuTepueB OlleHUBAHUS KOMIIEeTeH Ui

Kpurepun onenuBanus

HIkana mo TpaguuMOHHON NATHOAJIBLHOM CHUCTEME

Iloka3zaTesnn Jlonoporosslii IToporossrit . .
IIpoaBuHYTHIN Bpicoxkui
(«HEYIOBIETBOPH- («ymoBIETBOPUTEID-
(«xopormo») («oTIMUHO»)
TEJIBHOY) HOY)
OIIK-1
®parMeHTapHbIE 3HaeT KBau-
3Haer kBanuduka-
3HaHUA [0 mpeny- buxanuio
3HaeT KBaIH(HUKAIIHMIO IIUI0 HaHOMAaTepHa- HAHOMATEDH
MPEXIEHUIO MED IT ) . -
PEHACHIIO MED 11O HaHOMAaTePHAaJIOB; TeX- JIOB, TEXHOJIOTHIO ATOB" TGXPII)O
XpaHEHUIO U 3a- -
COXPAaHCHHUIO 1 32 HOJIOTHIO TTOTy9IEHHS 1 TIOTY9eHHS ¥ TIPHMe- '
3Hanus IIUTE SKOCHCTEMBI B JIOTHIO TTOJTY-
. MIPUMEHEHMS C Cyuje- HEHUS ¢ Hecyuje-
X0J€ CBO€EH 00111e- YeHUS U TIpHU-
8 CMBEHHBIMU OWUOKAMU | CMEeHHbIMU OuUD-
CTBEHHOM U Mpodec- ML MEHEHHUS Hd
CHUOHAJIBHOU AesI- 6bICOKOM
TEJIBHOCTH YposHe
YmMeeT BecTn
YMeeT BeCcTH ITOMCK | TIOMCK HH-
OrcyrcrBHe yme- VMeer BECTH TTIOUCK HHGOPMAIIH © HO (popMmamH 0
HU, IPELYCMOT- | pH(OPMALHMU O HOBBIX p p
o BBIX TEXHOJIOTHSIX B | HOBBIX TEX-
PEHHBIX JaHHOMU TEXHOJIOTHUSIX B 00JIaCTH
YMmenus . o0jlacTh HaHOMAaTe- | HOJIOTHSX B
KOMIICTEHIIMEN HaHOMAaTEPHAJIOB C C)-
pHAJIOB ¢ HeKOmo- obOiactu
WeCmeeHHbIMU 3ampyo-
polmMu 3ampyoHeHuU- HaHOMAaTepH-
HeHUAMU.
amu aJIOB Ha 6bl-
COKOM YpO8He
Bnaneer me-
OrcyrcTBHe Win BiiajieeT MeTO KO Brnameer MeToauKoOM | TOAUKOM aHa-
Hannuue GpparmeH- aHaJIn3a KOHCTPYK- JIN3a KOH-
aHaJIM3a KOHCTPYKIIH-
TapHBIX HAaBBIKOB [IMOHHBIX HAHOMATe- | CTPYKIUOH-
HaBbikn OHHBIX HAaHOMAaTepHa-
MPEeNYCMOTPEHHBIX pHANIOB ¢ HEKOMmO- HBIX HAHOMA-
9 JIOB B HA HU3KOM
NTaHHOU KOMIIETECH- ypoene poimu 3ampy0HeHu- TEPUAJIOB 6
et AMuU NOJHOM 00b-
eme
IIK-16
®parmeHTapHbIe 3HaeT OCHOBHBIE BUABI | 3HAET OCHOBHBIE 3HaeT OCHOB-
3Hanus 3HAHUS I10 UCIIOJIb- HAaHOMAaTEPHAJIOB UX BUJIbI HAHOMATEPHU- | HBIC BHJIBI
30BAHUIO OCHOBHBIX CBOIICTBA; METOIBI MC- aJIOoB UX CBOMCTBA; HaHOMAaTepHa-
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3aKOHOB €CTECTBEH-
HOHAYYHBIX JUCITU-

CJIeJIOBaHUsI HAHOMATE-
PHAJIOB C CywecmeeH-

MCTOABI UCCIICOaOBA-
HU HaHOMaTepHra-

JIOB UX CBOIi-
CTBA, METOBI

IUTMH, METOJIOB Ma- HbIMU OWUOKAMU JIOB ¢ Hecyuje- HCCIIETIOBAHUS
TEMaTHYECKOro aHa- CmeeHHbIMY Owlub- | HaHOMaTepua-
TM3a ¥ MOJIETMPOBa- Kamu JIOB HA 8bILCO-
HUSI, TEOPETHYECKOTO KOM yposHe
Y 9KCTIIEPUMEHTAIIb-
HOT'O HCCIICIOBAHHS
IIPU PELIeHUH TPO-
(eccroHaIbHBIX 3a-
aa4
Ymeer nc-
MOJTb30BaTh

VYMeeT Ucnoab30BaTh
OCHOBHBIE ITOHATHS, 3a-

YMeeT ucnoin3o-
BaTh OCHOBHEIE
IMOHATHS, 3aKOHEI U

OCHOBHEIE 110~
HATHSA, 3aKOHBI
¥ MOJIENTH CO-

OTCcyTCTBHE yMe- KOHBI U MOJICJIA COBPE- | MOJICNIA COBPEMEH- | BPEMEHHOTO
HHH, IpeTyCMOT- MEHHOT'O HAaHOMAaTepua- | HOro HAaHOMAaTepu- | HaHOMaTepua-
N JIOBEICHUS, METOIBI aJIOBEIICHNS, METO- | JIOBEICHMUS,
PEHHBIX TaHHOU .
YMmenus . HAaHOTEXHOJIOTHM, MO- II6I HAHOTEXHOJIO- METOIBI HAHO-
KOMIIETCHIINEH N .
JTUGUITUPOBAHUS T10- Ui, MOTU(UITUPO- | TEXHOJOTHIA,
BEPXHOCTH TBEPBIX BaHUSI MOBEPXHO- MOTUPHUIHPO-
MaTEPUAJIOB ¢ cyuje- CTH TBEPJIbIX MaTe- | BaHUS IO-
CMBEHHLIMU 3ampyOHe- | PUAJIOB ¢ HEKOMO- | BEPXHOCTH
HUAMU. PpoiMu 3ampyOHeHU- | TBEPIBIX Ma-
Aamu TEPUANIOB Ha
BbICOKOM
yposHe
Bmaneer me-
TOJIaMH pete-
HUS KOHKPET-
Bmaneer metogamu
HBIX 3aJ1a4 U3
pelIeHus KOHKPET-
Pa3IUIHBIX
Bnazgeer meTomamu pe- | HbBIX 3a/1a4 U3 pas-
WH)XEHEPHBIX
HICHUS] KOHKPETHBIX JUYHBIX WHXKEHEP- .
.. o0Oacreii;
3a/1a4 U3 pasIuyHbIX HBIX 00JIacTel;
WHXXEHEPHBIX 00/1acTeil; | MpoBeAEHUS aHAJIN- TIPOBCACHUA
Oreyrersie wim IIpOBE egmﬂ aHalIn3a u ’ 3211j ¥ BBIOODA OITH aHaiisa 1 Bbl-
Hannuue ¢pparmeH- POBCAL P Oopa onrtu-
BBIOOpA ONTUMAITEHBIX MAaJIBHBIX METOIOB
TApHBIX HABBIKOB N MAaJIBHBIX M€-
HaBbikn METOJ0B HAHOTEXHOIO- | HAHOTEXHOJIOIUI
MPEeNYCMOTPEHHBIX N TOJIOB HAHO-
o T'um aJjid peHIeHI/ISI HpO' JUISL peIHeHI/IH HpO' TCXHOJ'IOI‘I/Iﬁ
AQHHOW KOMICTCH" | Gy COBPEMEHHOTO 0J1eM COBPEMEHHO-
nuen JUTSL PEIICHUS
MaTepHAaIOBEACHUS U ro marepuanosene- | o< S
MEXaHUKH B Oy TyIIeit HUS U MEXaHUKU B P
o BPEMEHHOTO
NEATENBHOCTH HA HU3- Oyaylei nesTenb-
MaTepHuajIoBe-
KOM YpOGHe. HOCTH C HEeKOMOo-
IIEHUS ¥ MEXa-
PpoiMu 3ampyOHeHU-
HUKHA B Oyay-

AMu

ek aesITeab-
HOCTH 8 noJi-
HOM 0Oveme

7.3. TunoBble KOHTPOJIbHbIE 32 TAHUSA

TecThl 17151 KOHTPOJIS
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Bomnpoc 1. Kakoii MeTog HE OTHOCUTCSI K OCHOBHBIM METOJaM MOJyUYEHHUS yIJIe-
POJIHBIX HAHOTPYOOK U HAHOBOJIOKOH?
Jyrosoi

JlazepHO-TepMHUUYECKUI

IInponutrnyeckuit

B T T

buorexnonornueckuit

Bonpoc 2. O6pa3zoBaHKe CYyNepMOJICKYIIbI B CYIPaMOJIEKYIIPHON XUMHH MOKHO
OIHCATh KaK:
Penienitop + cybcrpat(ni)

Peuenrop + penenrop
Cyoctpar + cyocrpat(bl)

B TR I T

Penentop + MmoHOMEDBI

Bonpoc 3. Kakumu 00s13aTeTbHBIMU CBOMCTBAMH JIOJKEH 0071aaTh KAaHTUJIEBEP?

JIomKeH MPOBOUTH ANEKTPUUECKUN TOK
JloJkeH OBITh BBIMOJIHEH W3 MAarHUTHOT'O MaTepuana

I[OJDKGH OBITH BBITIOJIHEH M3 3aKaJEHHOM CTalu

B TR I T

JOJIDKCH OBITh THOKMM C M3BECTHOM JKECTKOCTBIO

Bonpoc 4. Kakoii 13 MUKPOCKOTIOB H300pETEH TT03KE OCTATBLHBIX?

CxaHHMpYIOIIHI CUIOBOM MUKPOCKOII
CKaHHMpYIOIMHI TYHHEJIBHBI MUKPOCKOI

PacTpoBbIii MUKPOCKOIT

B TR I T

[IpocBeunBaromui 31EKTPOHHBIA MUKPOCKOII

Bonpoc 5. I'e 6611 1300peTéH CKaHUPYIOUTNI CHIIOBOH MUKPOCKOTI?

~
B Poccun, B pusuko-texauaeckom uHCTUTYTE UM. Modde

© BCIIA, IBM
B repmanckom ¢punuane IBM

B mBeitiapckom punmane |IBM

Bonpoc 6. KTo BBen B Hay4HYIO JUTEPATYPY TEPMUH HAHOMATEPHUAIIBI?

I'. I'newitep
-20 -



© K. U. Andepos
P. ®eitnman
~

. dpekciuep
Bonpoc 7. [Touemy pubocomy Ha3bIBaIOT MOJIEKYJISIPHBIM acceMOsiepom?

PuGocomsl cTposT OeNKH, OCHOBBIBASICh HA HHCTPYKIIUSX, XPAHSAIIUXCS HA
gutkax PHK.

PubGocoMbl UMEIOT pa3Mep HECKOJIBKO JIECITKOB HAHOMETPOB.

PubGocombl MOTYT CBOpauMBaThCs B KITyOKH, U3MEHSISI YeTBEPTUUHYIO CTPYK-
Typy

Pu6ocoOb1 yMeroT nmpeoOpa3oBbIBaTh MEXaHUUYECKYIO SHEPTHIO B SHEPTHUIO
XUMUYECKUX CBS3EH.

Bonpoc 8. Eciii moMecTuTh TOHKWN CJI0M MOYITPOBOTHHUKA C IIUPOKOH 3arpe-

MEHHON 30HOW MEXY ABYMSI MOJIYIIPOBOJHUKAMH C Y3KOU 3alpeliEHHONW 30HOM TO TO-

JIYYUTCA.

KBaHTOBas Touka

KBanTOBas ama

“

KBanToBbIii Oapsep

“

KBaunrToBas uria

Bonpoc 9. Kak Ha3bIBaeTcs caMas BBICOKasi SHEpreTUYecKasi 30Ha B DHEpreTude-

CKOM CTIEKTpPE TOTYTPOBOTHUKOB?

30Ha MPOBOJIUMOCTH
3ampeTHasi 30Ha
BanenTtHas 30Ha

KBanTOBas 30Ha

Bonpoc 10. Uto Takoe Be3UKyJIbI?

CyOKJIETOUHBIC YaCTHUIIbI
Hanopasmepnsbie BUpychl

3aMKHYyTBIC OUCIIOMHBIC MEMOpaHHBIE 000TOUYKHU

B T I T

benkoBbie MOEKyIIbI, coaepkamue GepMeHTHI

Bonpoc 11. Kakas BennunHa He BXOIUT B ypaBHeHue ['nd6ca-Tomcona?
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Temnepatypa miiaBieHus
CB00OOIHAS TOBEPXHOCTHAS YHEPTHS

HN3meHeHue TCILJIOCOACPIKAHHNA

B T I T

BsizkocTth KpUCTAJIJIUTa

Bonpoc 12. Uto Takoe MONeKyIspHBIN accemOep?

Menpuanmiasg yacTuila aToMa

MonexkynspHas MalnHa, KOTOpas 3alporpaMMUPOBaHa CTPOUTH MOJIEKYJISAP-
HYIO CTPYKTYpY U3 00siee NpOCThIX XUMUYECKUX OJIOKOB

CyOkiieTouHas yacTuila

Kommounuerit ancamo6ias [IAB

Bonpoc 13. KTo BriepBbie BEIABUHY UJICI0 O Pa3BUTUHU HAHOTEXHOJIOTHH B CO-
BpEMEHHOU (HOpMyITUPOBKE?
I1.C. Jlamtac
2. Hpexkcnep

P. ®eitnman

B T I T

H. Bunep

Bonpoc 14. Kak Ha3biBaeTcs 3HaMeHHUTast KHUTa J. J{pekciepa, mocBsmEHHas

HAHOTEXHOJIOTUN?

MatuHbl KOHCTPYUPOBaHUS

MamuHbl HAHOTEXHOJIOT U

“

ManmmHasl co3aaHus

“

MainuHsbl TEXHOJIOTUNA

Bonpoc 15. Kakoe cBONCTBO XapaKkTepHO Mt MUKPOIMYJILCUN?

MHUKpPO3MYIbCHH NPO3PAYHBIE KUIKOCTH
MHUKpPO3MyYIIbCUU UMEIOT TEMHO-CEPBIN LIBET

MHuKpO3MyYIIbCHHU HETPO3PAYHBIE )KUIAKOCTH

B TR I T

MI/IKpOBMy.HBCI/II/I ABJIAIOTCA XOPOIIKWMMH ITPOBOJHUKAMM SJICKTPUUCCTBA

Bonpoc 16. Kakas u3 HaHOCTPYKTYDp SIBJISIETCS TEPMOJIUHAMUYECKH HEYCTONYH-

BOW?
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MukpoamMysbcus
Munemisl
VYriepoaHbie HAHOTPYOKHU

HanoctpykTypsl, popMUpyIOIIMECsS UHTCHCUBHON IJIACTHYECKOM Aedhopma-
e

Bonpoc 17. Uto o3navaeT ypaBHeHnue [ u66ca-Tomcona?
~
B3anmocBsI3b TOBEpXHOCTH O0BEKTA B €T0 00beMa
-~

B3anMocBs3b TeMIIepaTyphl IJIaBISHUS KPUCTAJUIATA U BSI3KOCTH
B3aumocBs3b U3MEHEHUs TEIIOCOAEPKaHUsI KPUCTAJUINTA U €T0 COCTaBa

Bzaumocss3b TCMIICPATYPHBI INIABJICHUA KPUCTAJJINTA U KPUBU3HBI OT'PpAHUYN-
BE[IOHICI?I CT'0 IIOBCPXHOCTH

Bonpoc 18. B xakoM MUKPOCKOTIE UCTIONb3YETCSI KaHTUIIEBEP?

CxaHupyromuii CUJI0BOM MUKPOCKOIT
CKaHHPYIOWNN TYHHEJIbHBIM MUKPOCKOII
PacTpoBbIii MUKpPOCKOIT

[IpocBeunBaronm 3JIEKTPOHHBIA MUKPOCKOIT

Bonpoc 19. PaGorta ckaHupyromiero TyHeIbHOTO0 MUKPOCKOIIA OCHOBAHA Ha:

C .
Hudpakunu peHTTeHOBCKUX JIydel

. . .
DddeKT TyHHETUPOBaHUS YJIEKTPOHOB Yepe3 TOHKUH AUAICKTPUUSCKUI

IPOMEKYTOK MEXKTy TPOBOISAIIEH TOBEPXHOCTHIO 00pasIia U CBEPXOCTPOM UTIION
[IpocBeurBanue oOpasiia peHTT€HOBCKUMH JTy4yaMu

ITpocBeunBanue oOpasiia MyvkoM JIEKTPOHOB MPH YCKOPSIOIIEM HaIpsiKe-
auu 200-400 xB

Bonpoc 20. Uto HEe MOXKET SBISTHCS CYyNPaMOJIEKYJIIPHBIM aHCaMOJIeM?

Besukyna
Munenna
Muxkposmyibcus

IMPaBUJIBHOTO OTBETA HECT

Bonpoc 21. O0paiarotcs a1 B HyJIb BOJTHOBBIE (DYHKIIMH Ha I'PaHUIE KBAHTOBOU

SIMBI
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~

a
~
Her
Bomnpoc noctaBieH HEKOPPEKTHO

OTBET 3aBUCHUT OT MU PHUHBI KBAaHTOBOU SIMBI

Bonpoc 22. [Tomemnast TOHKAN CIOM MOTYTIPOBOIHUKA C Y3KOU 3aNPEIIEHHON 30-
HOM MEXIy ABYMs CJIOSIMH MaTepHasa ¢ 0oJiee IUPOKOM 3anpeniéHHON 30HOH, MOy~

YaroT.

KBanToBy10 TOUKY
KBanToBy1o simy
KBaHTOBBII Oaprep

KBaHTOBYIO Uy

BOHpOC 23. Hoquy KBAHTOBBIC TOYKH HA3bIBAIOT HCKYCCTBCHHBIMHA aToOMaMH?

KBanToBas Touka, KaKk U aTOM, UMEET SJIPO
KBanTOBast Touka MOKET BCTyNaTh B XUMHUUECKUE PEAKIIUU TTOJTOOHO aTOMaM
KBaHTOBasi Touka UMEET pa3Mephl aToMa

B KBaHTOBOM TOUYKE ABMIKEHHUE OIPAHUYECHO B TPEX HAPABJICHUAX U DHEpre-
TAYECKUH CIIEKTP MOJHOCTHIO TUCKPETHBIN, KAK B aTOME

Bonpoc 24. Uto takoe dymiepen?

XKenesoconepxaiias HAHOCTPYKTYpa, UCIIOJIb3yeMasi B MEAULIMHE
VYrnepoanas HaHOTpyOKa
CemeiicTBO 1apOOOPa3HBIX MOJIBIX MOJIEKYI 001en Gopmyiibl Cn

[1nockuit nuct rpaduTa MOHOMOJIEKYJISIPHON TOJLIUHBI

Bonpoc 25. Uto Takoe kaHTHIIEBEP?

KoMnbroTepHsliii 610K B CHIIOBOM MUKPOCKOIE
KomnrerorepHas nporpamma 00pabOTKH JaHHBIX CKaHUPYIOIIETO MUKPOCKOMa
[Tonnoxka 11 00pa3LoB B paCTPOBOM MUKPOCKOIIE

30H/ B CKAHUPYIOLIEM CUJIOBOM MUKPOCKOIIE

Bonpoc 26. Kak BennunHa TYHHEJIBHOTO TOKa MTPU pab0OTe TYHHEILHOTO MUKPO-

CKOIIa 3aBUCHUT OT PACCTOAHUA MCIKAY OCTPUECM HIJIbI U UCCIICTYCMbIM 06p213L[0M?
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JIMHENHO BO3PACTAET C YMEHBUICHUEM PACCTOSHHUS
JIMHEHO yMEHBIIAETCS C YMEHBIIEHUEM PACCTOSHUS
OKCIIOHEHIIMAIBHO BO3PACTaeT C YMEHBIIECHUEM PACCTOSHUSA

SKCHOHGHHI/IEUIBHO YMCHbIIACTCA C YMCHBIICHUCM PACCTOAHUA

Bonpoc 27. TTo nomenknarype UIOITAK ¢ymnepen Cyo 0603Ha9aeTCS CHMBOJIOM

(C70-15n) Uto 03HavaroT mudpsl B KBAAPATHBIX CKOOKaxX?

I'pynny cummerpun
JIuteparypHbI€ CCBUIKH

~
HuameTtp ¢ysuiepeHa B HAHOMETPax

Yuciao aTOMOB B KOJIBIIAX

Bonpoc 28. Coenunenust QpyuiepeHoB, B KOTOPBIX TPUCOSANHEHHBIE aTOMBI, KO-

HbI UJIK MOJICKYJIBI HAXOAATCA CHAPYKHU yrnepoz[Hoﬁ O6OJIO‘IKI/I, Ha3bIBAIOTCH.

DK303/IpajbHbIE COEANHEHUS
DOHI031paibHbIE COCTUHEHUS
CynpaapanbHble COETUHEHUS

Hapaz[paJn,HLIe COCINHCHU

Bonpoc 29. Kakre HaHOCTPYKTYpbl OOHAPYKEHBI B IIIYHTUTOBBIX MOPOIAX?

OnHocnoliHbIe HAHOTPYOKH
OyiepeHsl
JIunocomsl

MarauTHble JKUIKOCTH

Bonpoc 30. B xakom rony H. deitHman BBIIBUHYI HICI0 O PAa3BUTUU HAHOTEX-
HOJIOTHH?
1653
1876

© 1959
* 1985

Bonpoc 31. Kak mensercs Bkiiaa Mexdas3Hoi 001acTy B 00III1ME CBOWCTBA 00B-
€KTa MPU YMEHBIIICHUH €T0 pa3mepa?
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[Ipu ymeHbIIeHMH pa3Mepa 00bEKTa BKJIA MexK(a3zHO 001acTu B 0011IHe
CBOMCTBa 0OBbEKTA YMEHBIIIACTCS

[Tpu ymensiiennu pazmepa 00beKTa BKIIa Mexk(pasHoii 061acT B 001111e
CBOMCTBA 00OBEKTA YBEIIMINBACTCS

[Tpu ymensiiennu pazmepa o0bekTa BKIIag Mexk(pazHoii 061acTu B 0011e
CBOMCTBa 00bEKTa MPOXOIUT uepe3 MmakcuMyM mpu 100 um

[Ipu yMeHbIIIeHHH pa3Mepa 00beKTa BKJIa MexK(a3HoH 001acTu B 0011IHE
CBOMCTBa 00beKTa MPOXOaUT uepe3 MuHUMyM ipu 100 HM

Bonpoc 32. Uem uzBecten 3. Jlpekciep?

~
OcHoBaTeIb HAHOTEXHOJIOTUH

l.ﬁ n n
Hamnucan uzBecTHyto KHUTY "MalivHbl CO3aHus
SABnsgercs Npe3nICHTOM MEXKIYHAPOIHOTO 00IIIECTBa HAHOTEXHOJIOTUH

[IepBOOTKpBIBATENb YTIEPOIHBIX HAHOTPYOOK

BOI[pOC 33. Uto o3HavaeT OTHOCHHII/IﬁCH K CO3JaHHNIO HAaHOOOBEKTOB TCPMHH
"Bottom up"?

Coznanne HaHOCTPYKTYPUPOBAHHOTO CJIOSI HA TOBEPXHOCTU OOBEKTA

CtpykTrypooOpa3zoBaHue, CO3JaHIE HAHOCTPYKTYp U3 aTOMOB U MOJIEKYJI
~

JlucneprupoBaHue, yMEHbIIEHHE pa3Mepa HAaHOOOBEKTOB

Coznanre HaHOCTPYKTYPUPOBAHHOTO CJIOSI METOJIOM CyOJIMMallMi BEIECTBA

Bonpoc 34. Yto Takoe KBaHTOBasI TOUKA?

KBanToBas Touka npeacrasisieT coO0H HAaHOOOBEKT OJTHOTO MaTepuaia Haxo-
JSIIUKACS HA MATPULIE U3 IPYrOro MaTepuana

DJieMeHTapHas CTPYKTypa KBAHTOBOT'O U3TyYEHHS
Hanopa3smepHslil pa3pblB B 3JIEKTPOMAarHUTHOM HU3JTyYEHUH

KBaHT, HaxoQAMMICS B 3JICKTPOMAarHUTHOM TI0JIE

Bonpoc 35. Uto Takoe HaHOTPYOKHU?

IIpoTsiyKeHHBIE CTPYKTYPBI, COCTOAIIME U3 CBEPHYTHIX MEKCArOHAJIBHBIX CETOK
C aTOMaMHU yIJepo/ia B y3Jax

CemeiicTBO mapooOpa3HBIX MOJIBIX MOJIEKYT 001Iei Gpopmynoit Cy,
[IpoTsKeHHBIE CTPYKTYPBI U3 YIVIEPOIHBIX IEPEIVICTEHHBIX LIETICH

MeramioopraHu4ecKre BUTHIE MOJIMMEPHI
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Bonpoc 36. KTo 13 n3BeCTHBIX HCCle0BaTENNeH He ABIIsIeTCs laypeatom Hobe-

JIEBCKOM TIPEMUM?

“ IK.-M. Jlen
© KU Andepon
“ P. Deitnman

HpaBI/IJIBHOFO OTBCTa HCT

Bonpoc 37. Kakoe 13 BbhICKa3bIBaHHI COOTBETCTBYET OMPEICIICHII0 HAHOTEXHO-
JIOTHH, TaHHOMY B HarnmoHnanbHOM HaHOTeXHOJoTHYecKo nHunnatuse CIIA?

HanoTexHon0rus - 3T0 TEXHOJIOTUS CO3/IaHUsI HAHOMATEPUaIOB
HaHoTeXHOI0THS - 3TO TEXHOJIOTHS Oy IyIIeTO

CymiHOCTh HAHOTEXHOJIOTUH B CIIOCOOHOCTH pabOTaTh Ha MOJIEKYJISIPHOM
YpOBHE, aTOM 32 aTOMOM CO3/1aBaTh OOJIBIIINE CTPYKTYPHI C PYHIaMEHTAILHO HOBOM
MOJIEKYJISIPHOM OpraHu3alne

CYTB HaAHOTCXHOJIOTHH B CO31aHNH HAHOMCXaHU3MOB

Bomnpoc 38. Yro takoe CVD?

Hcnapenne u ocaxJicHue B MHEPTHOM CpeJie

Hcnapenne u ocaxIeHUE B PEAKIIMOHHOM CPEJE € MOJYYEHUEM HOBBIX CO-
e IMHEHUN

CamopacnpoCTpaHAOIIMKACS BBICOKOTEMITEPATYPHBIN CUHTE3

DJIEKTPOHHBIM YU HA OCHOBE KBAHTOBOM TOYKHU

Bonpoc 39. Kak nassiBasiach peus P. deiinmana 0 pa3BUTHUH HAHOTEXHOJIOTUN?

Marmunsl co3manust - " The enging of creation

Ha gre muoro mecta - "There is Plenty of Room at the Bottom™
Hanoctpyktypsl - "Nanostructures”

Hanoycrpotictsa - "Nanodevices"

Bonpoc 40. B xakux ycTpoicTBax MPUMEHSTCS MarHUTHAS KHIKOCTh?

Kuneckomnsl
Tpansuctopsl
YcTporcTBa CMa3Ki MarHUTHBIX JIEHT

a JInHaMUKH
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Bonpoc 41. Uto o3HauaeT OTHOCSIIMICS K CO3JaHHI0 HAHOOOBEKTOB TEPMUH

"Top down"?

~
JucneprupoBaHue, yMEHbIIICHHE pa3Mepa 00beKTa
CrpykTypooOpa3zoBaHue, CO3JaHNE HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI
Co3nanne HaHOCTPYKTYPUPOBAHHOTO CJIOSI HA HUKHEH MOBEPXHOCTH 00BEKTa

COSI{&HI/IG HaHOCTPYKTYPUPOBAHHOI'O CJIOA OCAAUTCIbHBIMHU MCTOdaMHU

Bonpoc 42. Kaxkoii u3 Poccuiickux By30B BIIEpBbI€ TPOU3BENT HAOOP CTYACHTOB

Ha CMEIHATBbHOCTD "HaHOMAaTepHUalbl' 1711 HHKEHEPOB?

“ PXTY um. JI.U. Menneneesa

MocCKOBCKasi TOCYIApCTBEHHAS AKAIEMUs TOHKOW XUMUYECKON TEXHOJIOTHHU
uM. M.B. JlomoHOCOBa

Cankr-IleTepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTMYECKUN NHCTUTYT

YpasbCKkuil TOCY1apCTBEHHBIN YHUBEPCUTET

Bonpoc 43. Uto Takoe pazMepHbii 3P(HEKT B TEXHOJIOTHH HAHOMATEPUATIOB?

N3menenune cBONCTB HAaHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa JIEMEHTOB UX
CTPYKTYpPBbI
N3meHeHune pazMepa HAHOOOBEKTOB B 3aBUCHMOCTU OT BHEIIIHUX YCJIOBUM

N3meHeHue CBOMCTB HAaHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX yCIOBUN

N3meHeHue pa3McEpa HAaHOOOBEKTOB B 3aBUCHMOCTH OT COCTaBa

Bonpoc 44. Yto Takoe JIMIOCOMBI?

CyOKJIETOUHBIC YaCTHUIIBI
benkoBble MOJIEKYJIbI, coAepKaline (PepMEHTHI
Hanopa3smepHsbie BUpycChbl

3aMKHYTbI€ OUCIIOMHBIE MEMOpaHHBIE 00O0JIOUYKHU

Bomnpoc 45. Uto Takoe MarHuTHAas KUIKOCThH?

PacmnaBineHHBIN Mariut
B3Bech (heppoOMarHUTHBIX YaCTHIL B KUJIKOCTH
KunkocTs, moaBEeprHyTasi MarHuTHOM 00paboTKe

Kunkoctu, u3MEHSIONNE YISTBHBIM 00hEM MPU HAMarHUIMBAHUN
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Bonpoc 46. Kakoe HazBaHue /1711 HAHOTIOPOIIIKOB M HAHOMATEPHUAJIOB UCIIOIb30-

Bajiock B CCCP wnauywnnuag ¢ 50-x romos?

YpTpaaucriepcHsie
BricokoaucnpecHsie
Hanoaucnepcueie

CepxaucnepcHbie

Bonpoc 47. Uto o3HavyaeT TepMUH "HaHO''?

Hano (mo-rpeuecku Nan0s) o3HavaeT KapiaIuk

Hawno (mo-apeBHerepMaHCcKH NANOr) 03Ha4aeT THOM
r .
Hano (mo-utanbstHCKH NAN0) 03HaYaeT MaJICHbKHIA YCIIOBEK

Hano (HO-I/ICHaHCKI/I nanGS) 03Ha4acT MCJIKOC ) KNBOTHOC

BOHpOC 48. HO‘{CMY KBAHTOBBIC TOUYKH HA3bIBAOT HCKYCCTBCHHBIMHA aToMaMH?

KBanToBas Touka, KaKk U aTOM, UMEET SJIPO
KBanTOBast Touka MOKET BCTyNaTh B XUMHUUECKUE PEAKIIUU TTOJTOOHO aTOMaM
KBaHTOBasi Touka UMEET pa3Mephl aToMa

B KBaHTOBOM TOYKE ABMKEHHUE OIPAHUYEHO B TPEX HAIPABJICHUAX U DHEpre-
TAYECKUH CIIEKTP MOJHOCTHIO TUCKPETHBIN, KAK B aTOME

Bonpoc 49. YkaxwuTte npaBWIbHYIO MTOCJIEI0BATEILHOCTH BUIOB JIUTOTpadun B
3aBUCUMOCTH OT YMEHBIIICHUS pa3Mepa MoJydaeMbIX 3JIEMEHTOB HHTETPATBHBIX CXEM

(MMC)

OnTuyeckas > Y ®-nurorpadus > PeHTreHoBCcKast > DIEKTPOHHO-TTydeBast

OnekTpoHHO-Ty4YeBas > PentrenoBckas > Y @-nurorpadus > Onruueckas

-

Pentrenonckas > Y ®-nmurorpadus > Onruueckas > DIEKTPOHHO-TTydeBast

“

Y®-nurorpadus > Onruueckas > JIEKTPOHHO-IIyueBas > PEHTreHoBCcKas

Bonpoc 50. Yrto takoe npexypcop?

Anmnapar JJis MoJy4eHUs] HAHOYACTHIL
JIro60€e uCXOaHOE BEIIECTBO B XUMUYECKON PEAKITUY TTOJTYICHHS] HAHOYACTHIT

HcxoaHoe BeniecTBo, KOTOPOE CTAHOBUTCS HEOOXOUMOM, CYIIECTBEHHON
Y4aCThIO IIPOIYKTA

BemiecTBo-karain3aTop npu nmojJy4eHur HaHOYACTHIL.
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Bomnpocsl k 3aueTty

1) O0mmme cBeneHUsT O HAHOTEXHOJOTHAX: YUTO MOHUMAETCS IMOJA TePMUHAMHU
"Hanomarepuanst”, "Hanorexnonorun', "Hanocucremnas texuuka'. IlpuBectu mpu-
MEpBHL.

2) CKaHUPYIOUINH TYHHEJIbHBIH MHKPOCKOII: YCTPOWCTBO, MPHUHIIMI JCHCTBUA,
PEXXHUMBI pabOTHI.

3) CKaHUPYIOUIUH aTOMHO-CHJIOBOM MHKPOCKOIT. YCTPOMCTBO, NPUHIUI JCH-
CTBUS, CITIOCOOBI MPOBEICHUSI AaTOMHO-CUIIOBOM MUKPOCKOIIHH.

4) 3ou0Bas uTorpadus.

5) C uem cBsi3aHa MOBBIIICHHAS TIPOYHOCTh HAHOKPUCTAIUIMIECKUX MATEPHUATIOB.

6) KakoBa 0COOCHHOCTD CTPYKTYPBI MEK3EPHBIX TPAHHI] HAHOKPHCTALTUIESCKOTO
Marepuana.

7) KakoBa /10511 HAHOKPUCTAITMYECKOTO BEIIECTBA, MPUXOJSAIICTOCS HA MEXK3e-
PEHHBIC TPAHUIIBL.

8) [IpuBenuTe (GOpPMYIIbI, ONKUCHIBAIONINE 3aBUCUMOCTH OOIICH IO TTOBEPXHO-
CTeH paszzeina, 10JIed MEXK3EpEHHBIX TpaHMIl, a TaKKe TPOHHBIX CTHIKOB OT pa3MepoB
KpHUCTaJUIOB.

9) KakoBbI TEpMOIMHAMHYECKUE OCOOCHHOCTH HAHOCTPYKTYP.

10) Kak MOKHO paccuuTaTrh 3JIEKTPOCOPOTHBIICHUE HAHOMATEPHAJIOB.

11) Onpenenure 0cOOEHHOCTH HAHO(PEPPOMATrHETHKOB.

12) Yem 3amensieTcst (peppoMarHeTH3M IMpH MEpexoje K HAHOMETPOBBIM pa3Mme-
pam.

13) OnpeaenuTe MOHATHE CyleprIapaMarHeTH3M.

14) TlepeyrcauTe TUIBI HAHOTIOPUCTHIX MATEPHAJIOB.

15) Yem xapakTepu3yeTCsi IOPUCTOCTD.

16) Uto Takoe IEOMHUTHI ¥ TJI¢ OHHU TPUMEHSFOTCSI.

17) [laiite onpenencHue aMOPPHOTO COCTOSIHUSI TBEPAOTO TeJa.

18) Yro Takoe OMU3KHUI M JAILHUN MOPSIOK B TBEPIOM TEIIE.
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19) HazoBuTe OCHOBHOE OTIMYME MOHATHIA «aMOP(HOE COCTOSIHHE» U «CTEKJIO-
00pa3HOE COCTOSTHUED.

20) Ha3zoBuTe OCHOBHBIE CIIOCOOBI TIOTYICHUSI aMOP(HBIX CILUIABOB.

21) B uem 3akitoyaeTcs OCHOBHOE OTJIMYUE 30HHOM CTPYKTYPbl aMOP(HOTO TO-
JYTPOBOJHUKA OT €T0 KPUCTAIUTMYECKOTO aHAJIOTa.

22) Yto Takoe (yuiepeH.

23) Uro Takoe (yraepuThlI.

24) Yto Takoe HAHOKOMIIA3UITMOHHBIA HAHOMAaTEpHaJl.

25) B 4eM 3aknroyaeTcsa OTINYME METAIINYSCKOTO HAHOKOMIIO3UTA OT IMOJINMCP-

HOTO.

26) Kakue cyImecTByOT THITHI HAHOKOMITO3UTOB.

27) Kak u3MEHSIFOTCS. MAarHUTHBIC CBOMCTBA IMOJIMMEPHBIX KOMITO3UTOB.

28) IIpuBemuTe mpuUMepbl (HOPMHPOBAHKS METAJLIONMOIMMEPHBIX HAHOKOMIIO3H-
TOB.

29) B kakux ycinoBusx GOpMHPYIOTCS HAHOKPHCTAILUTUYCCKUE TUICHKH,

30) Onpenenure poiib SHEPTHH OCAKIACMBIX HOHOB B HOHHO-TIJIA3MEHHBIX METO-
nax.

31) HazoBuTe MexaHU3MBbI yIpaBicHUs (pOPMHUPOBAHHEM HAHOKPUCTATUTHICCKUX
ITOKPBITHH.

32) Uto Takoe HAHOKOMITO3UTHBIC TOKPBITHSI.

33) Kakue cyiecTByIOT TpYIITbl HAHOKOMITO3UTHBIX MOKPHITHHA W KaK OHU Kjac-
CUDUIUPYIOTCS.

34) C 4eM CBsI3aHO MMOBBIIICHUE TBEPAOCTH B HAHOKOMITO3UTHBIX MTOKPBITHSIX.

35) Kak BimsieT cTpyKTypa MOKPBITHI Ha TEPMUUECKUE CBONCTBA.

36) Uto coboii mpecTaBaseT aHTUKOPPO3HMOHHBIH MPUIIOBEPXHOCTHBIM HAHOCION
KOHCTPYKIIMOHHOTO MaTepuaia.

37)Uro coboii mpeacTaBiIsieT TePMOOAPLEPHBI MPUITOBEPXHOCTHBIN HAHOCIIOH
KOHCTPYKLIMOHHOT'O MaTepuara.

38) B ueM cOCTOMT TEXHOJIOTHS M3TOTOBJICHUS HAHO(DIIOWIHOTO YHIIA U T/Ie OH
MPUMEHSIETCS.

39) Uro Takoe OMOYHI U i€ OH IPUMEHSIETCS.
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40) Kak moiy4aroT CBEPXTOHKHE METAJUIMYECKHE U YTIIEpOAHbIE (DONBrH U TIe
OHHU IIPUMEHSIFOTCSL.

41) Ha3oBuTE OCHOBHBIC HAIIPABIICHUS MPUMEHEHHSI HAHOKPUCTAJUIMYECKUX Ma-
TEPUAJIOB B IPOMBIIIIEHHOCTH.

42) [puBeaute npruMepbl MPUMEHEHUSI HAHOCTPYKTYP B IPHOOPOCTPOCHUM.

43) HazoBuTe 0COOCHHOCTH MPUMEHEHHS HAaHOPA3MEPHBIX CTPYKTYpP, CO3AaHHBIX
C MOMOIIIBIO ITYYKOB 3aPsKEHHBIX YACTHULL.

44) HazoBuTe BO3MOXXHOCTH NPUMEHEHHUsS YIIEpOIHBIX HaHOTpyOok. I[TpuBe-

JUTE MPUMEPHI MPUMEHEHHUSI HAHOCTPYKTYP B OMOTEXHOJIOTUH.

7.4. MeToauKa olleHUBAHUSA 3HAHUI, YMeHM i, HABBIKOB

OrieHKa 3HaHWW, YMEHHI W HAaBBIKOB W (WJIM) OMbBITA JACSITCILHOCTH, XapaKTepH-
3YIOIIUX 3Tanbl (OPMHUPOBAHUS KOMIETESHIMH MO JUCIHUIUIMHE MPOBOAATCA B (opme
TEKYIIEr0 KOHTPOJIA U TPOMEKYTOUHOM arTecTanuu. TeKylui KOHTPOJIb TPOBOJIUTCS B
TEUEHUE CEMECTpa C IICJIbIO OMPENICNICHUS] YPOBHS YCBOCHUSI OOYyYalOIUMUCS 3HAHUH,
dbopMupoBaHUsS YMEHHUM U HaBBIKOB, CBOEBPEMEHHOI'O BBISBIICHHS IMPEIIO/IaBaTeIeM He-
JIOCTaTKOB B MOJTOTOBKE OOYYAIONIUXCSl U MPUHITUS HEOOXOJAUMBIX €p MO €€ KOppeK-
TUPOBKE, a TaKXKe JJIi COBEPIICHCTBOBAHUSI METOJMKUA OOYyYEHUs, OpraHu3anuu y4ueo-
HOM pabOTHI M OKa3aHUs UHIUBUIYTBHOW MOMOIIH 00yJarOITUMHUCS.

Kpurtepuu oneHky 3HaHU# CTYIEHTOB NPHU NPOBEAEHUN TECTUPOBAHUS

OueHka «OTJMYHO» BHICTABIISECTCS MPU YCIOBUM MPABUIBHOTO OTBETA CTYAEHTA
He MeHee yeM 85% TeCTOBBIX 3aIaHU.

OueHka «XOpOIIO» BHICTABIISIETCS MPU YCIOBUU MPABWIHLHOTO OTBETA CTYJEHTA
He MeHee yeM /0% TeCTOBBIX 3aIaHu.

OueHka «yJa0BJIETBOPUTEILHO» BHICTABISACTCS MPU YCIOBUU MPABUIBHOTO OT-
BeTa CTyneHTa He MeHee yeM 50% TecTOBBIX 3a1aHUM.

OueHka «HeyJI0BJIETBOPUTEJIbHO» BBICTABIISIETCA MPU YCIOBUHM IMPABUIBLHOTO
oTBeTa cTyJieHTa MeHee ueM 50% TecTOBBIX 3aJaHUM.

Kpurtepuu o1ieHKH 0TBETOB Ha 3a4eTe

OneHKH «32a4TEHO» 3aCIIy’)KMBAET CTYIEHT, 0OHAPY>KUBILNI BCECTOPOHHEE,
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CHCTEMaTHUYECKOE U ITyOOKOe 3HaHHe y4eOHOro MaTepualia, yMEIUi cBOOOIHO BbI-
IOJIHATH 3aJaHUs, IPEyCMOTPEHHBIE IPOIPAMMON, YCBOUBILHM OCHOBHYIO U
3HaKOMBIN C JOTMOJHUTEIBHOU JUTEPaTypoil, peKOMEHIOBaHHOHN Kadeapoi, JeMOH-
CTPUPYIOIIME CUCTEMATHUECKUN XapaKTep 3HAHUM MO JTUCUUIUIMHE U CHOCOOHBIE K UX
CaMOCTOSITEIbBHOMY IIOTIOJIHEHUIO U OOHOBJIEHHIO B XOJ1€ yU€OBl.

OueHnka «He3aYTEHO» BBICTABISICTCS CTYJIEHTaM, OOHApYKUBIIUM ITPOOEIbI B 3HA-
HUSIX OCHOBHOIO Y4YEOHOIrO Marepuaia, JONMYCKAaloUIMM NPHUHLUIINAIbHBIE OLIMOKU B
BBITIOJITHEHUH MPEyCMOTPEHHBIX ITPOTPaMMON 3afaHui. TakoW OLICHKM 3aCIy’KMBAIOT
OTBETHI CTYACHTOB, HOCALIUE HECUCTEMATU3UPOBAHHBIMN, OTPBIBOYHBIM,

IIOBEPXHOCTHBIN XapakTep, KOraa CTyJAEHT HE ITIOHUMAET CYLIEeCTBA U3JIaraéMbIX UM BO-
MIPOCOB, YTO CBUJETENBCTBYET O TOM, YTO CTYJAEHT HE MOXKET JAJIbIIE MPOJIOJKATH 00Y-

yeHue 0e3 JOITIOJIHUTCIIbHBIX 3aHATUH 11O COOTBGTCTBYIOIHeﬁ JUCHHUITIINHEC

8. [lepevyeHb OCHOBHOM M IONIOJHUTEJIbHOI Y4eOHOI JuTEepaTyphl,
HeO00XO0AMMOM 1JI1 OCBOCHH S TUCIHMUILIHHBI
a) Ocnoenasn rumepamypa.

1. MarepuaJioBeieHHe ¥ TEXHOJIOTHSI MATEPUAJIOB | yueOHOE TOCOOUE, PEKOM.
Hayuno-meroanueckum cosetoM / ITox pen. A. W. Bateimiesa. - Mocksa: THOPA-
M, 2013. - 288c.

2. KoBmoB, A.H. OcHOBBI HAHOTEXHOJIOTMH B TeXHHKe. yucOHOE mocooue s
CTy/. BeICII. yueO. 3aBeaenuit. Jomymr. YMO no oOpa3oBaHuio B 00J1. aBTOMATH-
3MPOBAHHOTO MAIIMHOCTPOCHHUSI. - 2-€ U31., cTep. - MockBa: M3nar. nentp "Aka-

nemus', 2011. - 240c.

0) /lononnumensnas tumepamypa.
1. Jlo3oBckmii, B.H. HaHoTexHO0JI0TUM B 3JIeKTPOHUKe. BBeieHue B crienuaib-
HoCTh: yuelO. mocooue / B.H. Jlozosckuii, C.B. JlozoBckuii.. — Cankr-IlerepOypr:
Jlanb, 2018. — 332 c.
https://e.lanbook.com/book/107288
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2. Peanu3anusi MHHOBAIIMOHHBIX TEXHOJIOTHI TEXHHYECKOT0 CEPBHCA | HAYYHOE
uznanue / I1. U. Bypak, U. I'. 'ony6es. - MockBa: ®I'BHY "Pocundopmarporex”,
2014. - 164c.

3. Peasmzanust nHHOBaIMOHHBIX MPoekToB B AIIK: onbiT 1 mepcnekTuBbl / T.
E. Mapunuenko, B. H. Ky3pmun, A. I1. Koponbkoa - M.: ®I'BHY "Pocundopma-
rpotex”, 2017. - 80c.

9. [lepeyeHb pecypcoB HH(POPMAIHMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HTEepHeT», He0OXOAMMBIX JIS OCBOCHHS TUCIHUILINHbI
1. MuHuCTEpPCTBO CENbCKOro xo3sgiicta PM.- mcx.ru
2. Elibrary. ru (PUHILI)- nay4uHas snektpoHHas 6ubaroTeka. — Mocksa, 2000.

http://elibrary.ru

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

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

5. Poccwuiickas rocymapcTBeHHas Ouoamoreka - Isl.ru
6. becrutatHas snekTpoHHas 6ubnuoTeKa - EnnHoe okHO ToCTyma K oOpa3oBa-

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

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

xo3HaszHadenus ATTK (CJIM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX PO - ®enepanpnas ['eonndopmanmnonnas cucrema «Atiac 3e-

Menb cenbxo3HasHadenus» (OI'UC A3CH)- http://atlas.msx.ru.

HaumenoBanmue
HaumenoBanme
opraHu3anuu-
DJICKTPOMHO- IIpuHaaaeKkHOCTH Anpec caiita BJIa/Ie/IbLa, PEKBHU-
0nOIMOTeYHOIi cHU- ’
crempr (IBC) 3UTHI J0T0OBOpPA Ha
HCNOJIb30BaAHHE
DNEKTPOHHO- 00O «M3nmaTenbeTBO
OubIMoTEeYHAS CU- Jlaup» CaHKT-
crema «M3narens- _ [TerepOypr Jorosop
1 c1B0 Jlanb» (M- CTOPOHHSS http://e.lanbook.com No 36 o1 02.03.2018r
KEHEPHBIC HAYKU» U ¢ 15/04/18 no
«NupopmaTnka») 15/04/2019
DIEKTPOHHO- 00O «M3naTenbeTBO
OubIMoTEeYHAS CU- Jlaus» CaHKT-
2 | crema «M3marennb- CTOPOHHSIS http://e.lanbook.com | ITeTepOypr Jorosop
ctBo Jlaub» (Kyp- ot 09/07/2013r.
HAaJTBI) be3 orpanuveHus
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‘ ‘ ‘ BpPEMEHU

10. MeToauyeckne yKazaHus JJI1 00y4al0IMXCS M0 OCBOCHUIO TUCHHUIIMHBI

N3yuyenue nucuuriniabl «HaHOTEXHOIOTMY 1 HAHOMATEPUAJIbD» OCYIIECTBIISAECTCS
C HCIIOJIh30BAHUEM KIIACCUYECKUX (OPM YyUEOHBIX 3aHATHH. JCKIIUN, MPAKTHICCKUX 3a-
HSITUH, CAMOCTOSTENIbHOM pabOThl BO BHEAYAUTOPHON 0OCTaHOBKE.

PexoMeHIaMM MO MOATOTOBKE K JEKIUOHHBIM 3aHATHAM (TeopeTHYeCKHid
Kypc). Jlekuus sBisiercs Beaymied GopmMoi yueOHbIX 3aHATHH. Jlekuus npeaHa3zHade-
Ha JUIS U3JI0KEHUS MPEroJiaBaTesieM CHUCTEMATU3UPOBAHHBIX OCHOB HAyYHBIX 3HAHUU
M0 JUCUUIUIMHE, aHAIUTHYECKOW HH(pOpMalMU O JUCKYCCHOHHBIX mMpobOsiemax. Ha
JIEKIIMH, KaK TIPaBUIIO, MOIHUMAIOTCSI HAauOOJIee CII0KHBIE, Y3JI0BbIE BOMPOCH YueOHOU
JUCHUTUIVHBI.

MakcumMainbHbiid 3P GEKT JeKIUs JaeT TOTAa, KOTJla CTYJEHT 3apaHee TOTOBUTCS K
JIEKIIMOHHOMY 3aHSTHIO: 3HAKOMHUTCS ¢ MPOoOJIeMaMu JICKIIUU 110 Y4eOHUKY WIIU 110 MPo-
rpaMMe JUCHMIUIMHBL. PekoMeHayeTcs mpocMaTpuBaTh 3allMCU MPEIbIAYIET0 YueOHO-
r'O 3aHATHUS, UCXOJS U3 JJOTUYECKOTO €IMHCTBA TEM YUeOHOM TUCIIUILIAHBI.

B xone nekuuu CTyZeHTy 1el1eco00pa3Ho:

CtpeMuThCS HE K JIOCIOBHOM 3alUCH W3JIaraeéMoro IpernojaBaresieM yueOHOro
Marepuana, a K OCMBICICHHIO YCIBIIIAHHOTO U 3alliCH CBOMMH CJIOBaMU OCHOBHBIX
(bakToB, MBICIIEH JEKTOPA; BbIpabaThIBaTh HABBIKM T€3MCHOTO M3JIOKEHUSI U HAMKMCAHUS
y4eOHOTO MaTepuaia, BECTH 3allMCU «CBOMMH CJIOBaMW», BMECTE C TE€M, HE JIOMyCKast
UCKKCHUS WM TOJAMEHBI CMBICIIa HAYYHBIX BbIpakeHuu. OmnpeneneHusi, Ha KOTOpPbIe
oOpaillaeT BHUMaHuE MpenoiaBaTeab JU00 CJI0BaMHU, JIMOO MHTOHAIIMEH, CIeayeT 3alu-
ChIBaTh YETKO, 10CTOBHO. Kak mpaBuiio, Takue onpenesieHus IpenoaaBaresb MOBTOPSET
HECKOJIBKO pa3 WU JAaeT MO/ 3aIUCh.

1. OcTaBnsATh B TETPaaU JJIsl KOHCIIEKTA JIEKIMU IIHUPOKHE TMOJis, JUOO BECTH
3aMucH Ha OJHOW CTpaHMIIE. ITO HYKHO JIJIsi TOTO, YTOOBI B JAIBHEHIIIEM MOKHO OBLIO
Obl BHOCHTH HEOOXOJMMBIC [IOMOJHEHUS B COJCpP)KAHUE JIEKIMHU U3 Pa3IUYHbIX
HMCTOYHHUKOB. MOHOTpaduii, yueOHbIX TOCOOUH, IEPUOTUKH U JIP.

2. Ilucatp Ha3BaHHE TEMbl, Y4eOHbIE BOMPOCHI JIEKIMU HAa HOBOM CTpaHHIIE
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TETpaJu, YTOOBI JIETKO MOKHO ObLIO HAMTH HEOOXOJUMbIE yUEeOHBIN MaTepual.

3. HaumHaTh KaXAayr0 HOBYIO MbICIb, HOBBIA (DparMEeHT JIEKIMU C KpacHOM
CTPOKH; 3arOJIOBKH W TOJ3ar0JIOBKH, BAXKHEWININE TMOJOKECHUS, HA KOTOPhIE 0Oparaetr
BHMMAaHHE TIpenojaBaTeib, a TakXKe OIpeeieHUs BBIACIATh. OyKBaMU OOJBIIEro
pasmepa, YepHHUIIaMH JIPYyTOro IBeTa, JU00 MO T4ePKUBATh.

4. HymeporaTs BcTpeuaromuecs B neKnuu nepeuncienus mudpamu: 1, 2, 3 . . .,
wiu OykBaMmu: a, 0, B. . . . [lepeuncienus mydiie 3amuchiBaTh CTOIOIOM. Takas 3amuch
MpUAACT KOHCIEKTY OOJBITYI0 HAIJBITHOCTh U CTIOCOOCTBYET JIYYIIIEMY 3allOMHUHAHHUIO
y4eOHOro MaTepuara.

5. BreipaGorarh yJI00HYI0O W TIOHATHYIO IS ceOsl CHUCTEMY COKpalleHUH W
YCIIOBHBIX 0003HAYEHUH. ITO SKOHOMHUT BpeMs, IO3BOJSET 3allMCHIBATH MaTepHa
KaKJIOM JICKIIUU TTOYTH JIOCJTOBHO, JA€T BO3MOKHOCTh CKOHIIEHTPHPOBATh BHUMAaHHUE Ha
COJICp’)KaHUM  HW3JIaraéMoro MaTepuana, a He Ha MEXaHMYEeCKOM IMpolecce
KOHCITICKTUPOBAHHS.

[To oxOHUYaHMIO JIEKIMH I1eJIeco00pa3HO A0pabdaThiBaTh €€ KOHCIEKT BO BpeMs
CaMOCTOSITEIIbHON palbOTHI B TOT )K€ JICHBb, B KpalfHEM cllydae, HE MO3IHEE, YeM CITYCTS
2-3 HA TIOCNe €€ MPOCYIIUBaHUS. JTO BaXKHO MOTOMY, UTO €II¢ He 3a0bIT y4eOHBIN
MaTtepuall JIEKIIUH, CTYJSHT HaXOIUTCS MO/ €€ BIeYaTICHUEeM, Kak IIPaBUIIO, SICHO IMOM-
HUT YKa3aHWs TPEToJIaBaTelis, XOPOII0 OCO3HAET, YTO €My HEMOHATHO M3 MaTepHajia
JICKIIUH.

PexoMeHaanuM Mo MOAr0OTOBKE K MPAKTHYeCKUM 3aHATUAM. CTylIeHTaM clie-
JyeT MPUHOCHUTH ¢ COOOM PEKOMEHOBAHHYIO IIPEIOAaBaTelIeM JUTEepaTypy K KOHKPET-
HOMY 3aHsATHIO. Hambomee memecooOpa3Has CTpaTerds CaMOCTOSTEIBLHON ITOATOTOBKH
crynenta Kk 113 3akmrogaeTcst B ToM, 4TOOBI Ha TIEPBOM dTall€ YCBOUTH COJIEPKAHUE BCEX
BornpocoB 13, oOpaiass BHUMaHUs Ha y3J10BbIC MPOOJIEMBI, BBIJICIICHHBIC MpEIo aBaTe-
JIeM B XOJIe JIeKIIUK 1100 KoHcynbTauuu K [13. s aToro Heodxoaumo, Kak MUHUMYM,
MPOYNTATh KOHCHIEKT JIEKIIMM W y4eOHHMK, OO ydyeOHoe mocobue. Creayromuii tam
MOJTOTOBKH 3aKJIFOYAETCS B BBIOOpPE BOIIpoca Jjisi OoJiee TIITyOOKOTO U3yYeHUs C UCTIONb-
30BaHHUEM JOIOJIHHUTEIBHOU JUTEpaTyphl. [10 3TOMy BOMPOCY CTYJEHT CTaHET TJIABHBIM

cnerquanictoMm Ha I13. LleHHOCTh BBICTYIUIEHUS cTyAeHTa Ha 113 Bo3pacrer, ecnu B Xxo1e
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paboTHl HaJl TUTEPATYPO OH COMOCTAaBUT pa3HbIe TOUKU 3PEHHS HA Ty WM WHYIO MPO-
osemy.

[Tocne u3yuenus u 0600mEeHUST H(GOPMAIINH, KOTOPYIO COJEPKAaT UCTOYHUKH U
JUTEpaTypa, COCTABJIACTCS Pa3BEPHYTHIM WM KpaTKUil IjaH BbICTyIuieHUs. OKOHYa-
TENBHBIN BApUAHT IJIaHa BBICTYIJICHUS B HJI€aJIe JKeIaTeIbHO UMETh He TOJIbKO Ha Oyma-
re, HO U B TOJIOBE, M3Jlaras Ha 3aHSATHH MOATOTOBIEHHBIA BOMPOC B CBOOOAHON (hopme,
HAM3yCTh, YTO TIOMOXKET JyYIleMYy 3aKpeIJICHUI0 yueOHOro MaTepuana, CTAaHET XOPOILeit
TPEHHUPOBKOM YBEPEHHOCTH B CBOUX cuiax. [Ipm HeoOXoauMocTu He BO30paHseTcs
«MIOJTTISIABIBATEY B TUIAH HA JIUCTKE OyMaru, 4ToObl He OIUOUTHCA B IH(pax, TOUHEe Ie-
penaTh coAep KaHue LIUTAT, HE 3a0bITh KaKON-TO BayKHBINA CIOKET TEMbI BBICTYIUICHUSI.

B xoxe pabotsl Ha [13 oT cTynenTa TpeOyeTcsi HOCTOSIHHBIA CAMOKOHTPOJIb.

Craymas peruiMky B X0Ji€ JUCKYCCUH, BaXXHO HAyUUThCsl yBa)kKaTh MHEHHE coOe-
CelIHMKa, HE TepeOuBaTh €ro, /1aBas BO3MOXHOCTh TMOJHOCTBIO BBICKa3aTh CBOIO TOUKY
3pEeHMUSI.

CryzneHTaM, MPOMYCTUBIIMM 3aHATHS (HE3aBUCHMO OT IPUYMH), HE WMEIOIIHE
MUCHMEHHOTO PEIICHUs 3aJad WKW HE MOJTOTOBUBIIHECS K JAHHOMY MPAKTHYECKOMY
3aHATHIO, PEKOMEHIYETCSI HE M03KE YeM B 2-HEENIbHBIM CPOK SIBUTHCS HA KOHCYJIbTa-
[IUIO K MPENOoJaBaTeI0 U OTUYUTATHCS MO TeMe, M3ydaBllelcss Ha 3aHsITUU. CTyAEHTHI,
HE OTYMTABIINECS MO KaXKJI0M HE MPOopadOTaHHOW WMHU HA 3aHATUAX TEME K Hadaly 3a-
YETHOM CECCUH, YIMYCKAalOT BO3MOXXHOCTh IMOJIYYUTh MOJIOKEHHBIE Oayuibl 3a paboTy B
COOTBETCTBYIOIIIEM CEMECTPE.

Jloky1aa — 3T0 MyOJIMYHOE COOOIIEHUE, TPECTABIISIONIEe COOON pa3BepHYyTOE U3-
JIOKEHHE Ha onpeesieHHy o TeMy. OH OTJIM4YaeTcsi OT BBICTYIJIEHHH O0JIbIIMM 00BbEMOM
BpeMeHH — 20-25 MuHYT (BBICTYIUICHUS, KaK MpaBwiio, orpanudeHbl 10-12 MunyTamm).
JlokJaz TaKke MOCBSIIEH 0oJiee HIMPOKOMY KPYTy BOIIPOCOB, UEM BBICTYIIJICHHE.

TunmnuHast ommOKa TOKIaTIMKOB B TOM, YTO OHU HM3JIararoT CojAep KaHue mpooiaem
JOKJIa/Ia SI36IKOM KHUTH W JKYPHAJIOB, KOTOPBIM TPYIHO BOCIIPUHUMAETCS HA CIyX. Y CT-
Hasl U MHCbMEHHAs peub CTPOsATCs mo-pasHoMy. Hanbonee ynoOHas 11 CIIyXOBOrO BOC-
npuATust (pasa COAEPKUT 5-9 CMBICIOBBIX €IWHUII, MPOU3HOCHMBIX Ha OJHOM B3II0XE.
DTO COOTBETCTBYET O0BEMY OINEPATHBHOM MaMATH YenoBeka. B mepBbie 5 cekyH1 JOoKIa-

Ja CJIOBA, MMPOU3HCCCHHBIC CTYACHTOM, YIACPKUBAKOTCA B IAMATU €TI0 AYJIUTOPUH KaK
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3Byuanue. Llenecoobpa3zHo mosTomy 3a 5 cekyHa cpopMHUPOBATH 3aBEPIIECHHYIO (Ppasy.
D710 obecrneurBaeT €€ OCMBICIICHHUE CIIyIIATeNs MU 0 MOCTYIUIEHUSI HOBOTO 00beMa UH-
dbopmarun.

Hpyras TunuyHasi ommMoOKa JTOKIAJYMKOB COCTOUT B TOM, YTO UM HE YAAeTCs BbI-
JepKaTh BpeMsi, OTBEJICHHOE Ha JO0KIaa. YToObl n30eXaTh ATOW OMMOKU, HEOOXOIMMO,
HaKaHyHE MPOYMUTATh JOKJIAJ, BHIICHUB, CKOJIBKO BPEMEHU MOTPEOYeTCS Ha €ro YTEHUE.
Jlna ynoOcTBa KelaTelbHO MPSIMO Ha CTPAHMIIAX JTOKJIa/la MPOBECTH pacdyeT BPEMEHH,
OTMeuasi, CKOJIbKO OPUEHTHUPOBOYHO YIIET HA YTeHUE 2, 4 CTPaHUII U T.1I.

3aBepienre paboThl HAJl TOKJIAJ0M MPEANOIaraeT BhIICICHUE B €r0 TEKCTE IiIaB-
HBIX MBICJICH, apryMEHTOB, (PaKTOB C MOMOIILI0 a03a1leB, MOIYEPKUBAHUEM, HCTIOIb30-
BAHHMEM Pa3IMYHBIX 3HAKOB, UTOOBI CMBICJIOBBIE 00pa3bl JOKJIa/la MPUOOPENIU U 3pUTEITh-
HYIO HAIJISITHOCTB, 00JIEryaronyto paboTy ¢ TEKCTOM B XOJ1€ BBICTYIUICHHSI.

MeToauveckue peKOMEHAAUUM IO MOArOTOBKe K 3a4yery. M3ydenue nuciu-
IUTMHBI 3aBeplIaeTcs cnayer oOyvaronmmucs 3adera. Ha 3adere onpezensercs KayecTBO
U 00beM YCBOCHHBIX CTyJleHTaMu 3HaHui. [loJroToBKa K 3aueTy— Mpolecc UHIUBUITY-
anbHBIM. TeM He MeHee, CYIIECTBYIOT HEKOTOphIE IIpaBuiia, 3HAHUS KOTOPBIX MOTYT OBITh
IIOJIE3HBI 1Sl BCEX.

B xoxe moAroToBKM K 3aueTy oOydaroniuMcs JTOBOJISTCS 3apaHee MOJArOTOBJICH-
HbIE BOMpOCHl N0 aucuuiuivHe. [lepedens BonpocoB it auddepeHIupoBaHHOTO 3aye-
Ta COJIEPKUTCS B JAaHHOU pabouei mporpaMme.

B npeanBepun 3auera mnpenogaBaTeidb 3a0JaroBpEeMEHHO MPOBOJIUT T'PYIIIOBYIO
KOHCYJIbTAIIMIO U, B CIy4ae HEOOXOIUMOCTH, MHAUBUIYaIbHBIE KOHCYJIbTAIIMN C 00Y-
yatomuMmucs. [Ipu mpoBeeHUN KOHCYNbTAIIMM 000OIIAeTCs MPONACHHBIM MaTepHal,
PaCKpBIBAETCA JIOTUKA €T0 W3Yy4EHUs, MPUBJICKACTCS BHUMAHHUE K BOMpocaM, MPEACTaB-
JSOIIUM HauOOJbIIue TPYAHOCTH JJIS BCEX WM OOJBITUHCTBA OOYYAIOIINXCS, PEKO-
MEHJIyeTCsl TuTepaTypa, HeoOxoaumas Jijisl TOATOTOBKH K 3a4eETy.

[Ipu moAaroToBKE K 3a4eTy 0OydaroIIuecs BHUMATEIBHO M3Yy4aloT KOHCIIEKT, pe-
KOMEHJIOBAaHHYIO JIMTEPATYPy U AECNAIOT KPATKHUE 3alUCHU MO KAXIOMY BOIpocy. Takas
METOJIMKa MO3BOJISIET MOJIYUYUTh MPOYHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUS, HEOOXOIU-

MbI€ Ha 3adeTe. 3aJIoroM YCHGHIHOﬁ caadu 3a4cTa ABJIICTCA CHUCTCMATH4YCCKasd pa60Ta
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HaJ| Y4eOHOW JUCLHUILUIMHON B TedyeHue rojga. HakanHyHe U B mepHoJ 3K3aMEHALMOHHOM
ceccur HeoOXoMMa U 1eJIeHapaBIeHHas IOArOTOBKA.

Haunnate MOBTOpPEHHME PEKOMEHIYETCS 3a MECAL-IIOJITOpa IO Hayajla CECCUU.
[ToaroToBKy K 3a4eTy »KeJIaTebHO BECTH, UCXOMAs U3 TPeOOBAHMM MPOrpaMMbl yueOHON
JUCLUIUIMHBL. DTUM JOKYMEHTOM Pa3peIIeHO MOJIb30BaThCS HA dK3aMEHE.

['oToBsICH K 3a4eTy, Jy4ylle BCEro COYETaTh IOBTOPEHWE IO NPUMEPHBIM KOH-
TPOJIBHBIM BOIIPOCaM C MHapajjIesIbHbIM MOBTOPEHUEM IO MporpamMMme y4yeOHOH IucCLM-
IIJIMHBI.

Ecin B pacniopshkeHUM CTYACHTA €CTh HECKOJIBKO JHEH Ha MOATOTOBKY, TO LieJie-
cOo00pa3HO OIpeAeauTh rpapuK MPOXOXKACHUS BOIPOCOB U3 pacyera, YTOObl OCTANIOCh
BpEMS Ha MOBTOPEHUE HANOO0JIEE TPYIHbIX.

OOyuaromuecs, UMEIOLIUE 3aJ0JKEHHOCTh WM HEUCIIPaBJICHHbBIE HEYIOBJIETBO-
PUTEIBHBIE OLEHKHU IO CEMUHAPCKUM 3aHATHAM, K 3a4E€Ty C OLEHKOM HE JIOITYCKAKOTCS.

B xoze chpaum 3adera y4HMTBIBAETCSA HE TOJBKO KayeCTBO OTBETA, HO M TEKyLIas
ycneBaeMocTh oOy4aronierocs. Bemomocts nocie caaun 3ayera 3aKpblBaeTCsl U CIAETCs

B y4eOHYIO 4acTh (paKkyJbTeTa.

11. Uu¢dopManMoOHHBbIE TEXHOJIOTMH U IPOrPaMMHOe o0ecrieyeHue

[Tepeuenp MHGOPMALIMOHHBIX TEXHOJOTUN, UCTIOIB3YEMBIX IIPU OCYIIECTBICHUU
00pa3oBaTeNbHOro IpoLecca Mo AUCLHUIIINHE:

- TEXHUYECKUE CPEJICTBA: KOMITLIOTEpHAs TEXHUKA W CpeAcTBa CBsizu (mepco-
HaJIbHbIE KOMIIBIOTEPHI, IPOEKTOP, MHTEPAKTUBHAS JOCKA, BUJIEOKAMEpPHhI, aKyCTHYECKas
CHUCTEMA U T.1I.);

-MeTO/Ibl O0YUYCHHSI C UCIIOJIb30BAaHUEM WH(POPMAITMOHHBIX TEXHOJIOTHI (IEMOH-
CTparysi MyJIbTUMEIUHHBIX MATEPUAJIOB H T.JI.);

-nepedeHb VHTepHeT-CepBUCOB U DIIEKTPOHHBIX PECYpPCOB (ITOUCKOBBIE CHCTEMBI,
AJIEKTPOHHAs TMOuTa, MpodeccruoHalbHble, TeMaTUYECKUe 4YaThl U (POPYMBbI, CUCTEMBbI
ayuo U BUJEO KOH(epeHUUH, OHJIaliH SHUMKIONEIUN U CHPABOYHUKH; AJIEKTPOHHBIE

yueOHbIC U y4eOHO-METOIUUECKUE MaTePHAIbI).
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IIporpammHoe o0ecnieyeHue
(IMEeH3HOHHOE H CBOOOIHO pacnpocTpaHsaeMoe),

HCIOJIb3yeMoe B y4eOHOM mpolecce

Office Standard 2010 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 8 Open License: 61137897 ot 2012-11-08

AutoCAD Design Suite Ultimate, | O6pa3zoBatenshas nurien3ust (Cets) Ha Education Master
Building Design Suite, 770 Suite 2015. Beinana Jlarl’AY-Uudopmaruka, Maxaukaia.
Maya LT, Autodesk® VRED, Cpok neiicTBus TULEH3UH — 3 TO/1a.

Education Master Suite

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

Pascal ABC.NET http://mmcs.sfedu.ru

CnpaBounas ipaBoBas cuctema Koncynprant [Lmroc. http://www.consultant.ru

12. Onucanue MaTepuaJIbLHO-TEXHMYECKOH 0a3bl HE00X0AUMOii 11
OCyLIEeCTBJICHHS 00Pa30BATEJBHOI0 NpoLecca
CranaapTHO-000pYOBaHHbIE JICKLIMOHHBIE AayJAUTOPUH, U HPOBEACHUS JIEK-
uuid. [{ns nmpoBeneHus 3aHATHI UCHOJIb3YIOTCS JEKIMOHHASA AyJUTOPUS U TPAKTUKYM.
KomneroTepHsiil ki1acc, 1abopaTopHoe 000pyAOBaHUE, MJIAKaThl MO pa3fesiaM JUCLU-

IIJIMH, KOHTPOJHUPYIOIIasd KOMIIBIOTEPHAs TCCTOBAA IIporpaMmma

13. OcoGeHHOCTH peau3auuu JUCHUIIMHBI IVISI HHBAJIU/I0B U JIMI C
OrPaHUYeHHBIMHU BO3MOKHOCTSIMH 310POBbSI

OOyuaromuMcs ¢ OTPaHNYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIISIOTCS
crienuagbHble YUeOHUKH M ydeOHbIe TTOCOOUs, UHasl yueOHas JuTepaTrypa, mpeaocTaB-
JICHHE YCIIYT acCHCTEHTa (IMTOMOIIHNKA), OKa3bIBAIOIIEIO 00YYaIOITUMCS HEOOXOAUMYIO
TEXHUYECKYIO TTOMOIIIb.

a) U1 CJIa00BHISIIIUX

- Ha 3a4eTe MPHUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIINI CTYJIEHTY HEOOXOIUMYIO

MIOMOIIIb ¢ YYETOM HMHAMBHIYaIbHBIX 0COOCHHOCTEH (OH MOMOraeT 3aHATh pabouee Me-
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CTO, MEPEABUIATHCS, MPOUYUTATh U O(GOPMUTH 3aJaHUE, B TOM YHCJE, 3allUChIBast MO/
JTUKTOBKY);

- 3a/IaHUs IS BBIIOJHEHHS, @ TAK)KE€ HHCTPYKITUS O MOPSIKE MPOBEACHHS 3aUeTa
3a4UTHIBAXOTCS ACCUCTEHTOM;

- MUCHMEHHBIE 3aaHUs BBIIOIHIIOTCS HA Oymare, HaJUKTOBBIBAIOTCS aCCUCTEH-
Ty,

- obecreunBaeTcsl MHAWBUAyaIbHOE paBHOMEpHOe ocBemienne He Mmenee 300
JIFOKC;

- CTYHEHTY JUIS BBIIIOJIHEHHUS 3aJaHUS MPH HEOOXOAMMOCTH IIPEIOCTABIISIETCS
YBEIIMYUBAIOIICE YCTPOMCTBO.

0) IJIs1 TJIYXHX M CJIA00CIbIIIAIIMNX

- Ha 3a4eTe IPUCYTCTBYET aCCHCTEHT, OKA3bIBAIOIIUI CTYIACHTY HEOOXOIHMYIO
MIOMOIIIb C YYE€TOM HHAMBHIYaIbHBIX OCOOCHHOCTEH (OH IMOMOTraeT 3aHsATh paboyee Me-
CTO, MEPEABUTATHCS, MIPOUYUTATh U O(QOPMUTH 3aJaHHE, B TOM YHCJC, 3allUChIBas MO
JTUKTOBKY);

- 3a4eT IPOBOIUTCS B MUCBMEHHOM (hopMme;

- obecreuMBaeTCs HAJIMYUE 3BYKOYCHIIMBAIOIIEH aImapaTypbl KOJUIEKTHBHOTO
UCIIOJIb30BaHUsA, MIPH HECOOXOAUMOCTH IOCTYIAIOUIUM IPEIOCTABISIETCS 3BYKOYCHIIH-
BaIOIIas anmnapaTypa HHAMBHIYaIbHOTO TOIh30BaHMU,.

- 10 JKEJIaHHWIO CTYACHTA 3a4eT MOYKET MMPOBOIUTHLCS B MTUCHMEHHOM (hopMe.

B) JUISA JIMI[ ¢ HAPYIIEHUSIMU ONMOPHO-IABHIATEJbLHOr0 anmapara (TsKeJIbIMu
HAPYIIEHUSIMH JABUIaTeJbHbIX QYHKIUH BEPXHHX KOHEYHOCTEHl MJIH OTCYTCTBHSA
BEPXHMX KOHEYHOCTEH):

- MACbMEHHBIC 3aaHUs BBIMOIHIIOTCS HAa KOMITBIOTEPE CO CICIMATH3HPOBAHHBIM
IPOrPaMMHBIM 00€CIIEYCHUEM HIU HaIUKTOBBIBAIOTCS ACCHUCTEHTY.

- 110 YKEJIAHUIO CTYJIEHTA 3a4€eT MPOBOJUTCS B YCTHOU (hopme.
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I[OHOJIHeHI/IH 1 U3BMCHCHHUSA B paﬁoqylo nmporpamMmmy IUCHMIIJIMHBI

Buecennbie m3menenns Ha 20 /20 ydeOHBI 1O

YTBEPXIAIO
npopexmop no yuebrou pabome
C. A. Kypbanos
« » 20 e

B nporpammy aucrurinabl (MOIYIIs)
«HAHOTEXHOJIOTTUK U HAHOMATEPUAJIbI»
no Hanpasyieanto moAroToBku 20.03.02 «IIpupomoo0ycTporicTBO U BOAOIIOIB30BAHUE
BHOCSITCS CIEAYIOIINE U3MEHEHUS:

IIporpamMmma nepecMoTpeHa Ha 3aceJaHuu Kadeapsbl

[IpoTokon Ne OT T.

3aBenyromuii kadeapou

[ IlluxcangoB b.U./ _ npogpeccop | | /
(bammitust, ¥Ms1, OTUECTBO) (yuenoe 3Banwue) (moamuce)
OnodOpeno

[Ipencenarenb MeToUUECKON KOMUCCUU (haKyJIbTeTa

| Ky3uenosa U.U. [ cm. npenoo. | /

(bamumus, ¥Ms, OTYECTBO) (yueHoe 3BaHue) (mommuce)
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« »

20 r.

Jlucr perucrpanuun usmenenuii B PI1/1

Homepa pa3nenoB, | JlokyMeHT, B KOTO- Pacumdpobka Jara
n/m | rae npou3BeaeHbI POM OTpaKeHbI INoanuck OJNHCH BBe)IeHI/IH“
H3MEHEeHN S H3MEHEeHUS H3MeHeHMI
1.
2.
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