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Ilens nucuunianHbl — NIPUOOPETEHNE CTYJEHTAMM 3HAHUM U HABBIKOB B 00JIacTH
HOBEHWIINX TEXHOJIOTHM;

-3HaHUE OCHOB KJIaCCU(IMKALIMY HAHOTEXHOJIOTUU U HAHOMATEPUAJIOB,;

-MOBBILIEHUE 0011€00Pa30BATEIHLHOTO YPOBHH.

3adauu TUCUNTIIIVHBL:

-OCBOCHHME METOJIOB TEOPETHUECKOTO pacueTa U HKCIIEPUMEHTAIbHBIX UCCIIEI0BA-
HUH TapaMeTpOB HAHOMATEPHAIOB MUKPO- M HAHO(OPM:

-aTh UHQOPMALMIO O CBOIICTBaX HAHOMAaTEPHUAJIOB, MPUMEHSIEMBIX MPU MPOU3-
BOJICTBE RJIEMEHTOB MUKPO U HAHO 3JIEKTPOHUKH;

-HAYYUTh NPUHUMATh U OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEIICHHS MpU
NOCJIEAYIONIEM KOHCTPYMPOBAHUU IIOJYIPOBOJHUKOBBIX 3JEMEHTOB MHUKPO M HAaHO
MaciTaOHbIX GOpM;

-HAaHOTCXHOJIOTHH U HAHOMATCPHUAJIBI B arpOIIPOMBINIJIICHHOM KOMILICKCC.

2. IlepevyeHb NJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs 10 JUCHUILINHE, COOTHe-
CEHHBIX € IVIAHMPYEMbIMH Pe3yJbTATAMU 0CBOCHUSA
00pa3oBaTeIbHOI NMPOrpaMMBbI
[Ipouiecc m3yuyeHUs AMCLMIUIMHBI HANpaBlieH Ha (POPMHUPOBAHUE CIEIYIOLIUX
komrereHuii OIl BO u oBnageHue cienyroummMu pe3yjbTaTaMyd 0O0Oy4YeHHs 10 TUCLIH-

IUIUHE.

Paszpnen B pesyibTare usy4eHus pasjaesia JUCHUILIMHBI,
AMCHUIIN- | ofecneynBaKwINero (popMupoBaHNe KOMIIETEHIIUT
HBI, 00ec- (nsu ee yacTn)
Kom- | Conpepxanne . .
ne4YnuBaK- 00YyYAIOUINTiCS T0JI/KEH:
ne- KOMIIETEeHIIUH »
Ui ITa-
TeH- (usim ee ua-
bl ¢op-
UM CTH)
MHpOBa- 3HATh yMeTh BJIA/IETh
HUS KOM-
neTeHIHH
OCHOBHBIE
CIOCOOHOCTHIO
TTOHATHA, KBa(UKa BECTH TIOMCK
fipenyceMoT- TEPMHHBI U .
PETh MEPHITIO | opeerte- [[MI0 HAHOMAa- | UH(OpPMAIIMK O | METOAMUKOM aHa-
TepHUaoB, HOBBIX TEXHOJIO- | T3 KOHCTPYK-
OIIK-1 | COXpaHEHHUIO U | HUS HAHO- P by
TEXHOJIOTHH THSAX B O0JIACTH | IMOHHBIX HAHO-
3allUTe DKOCH- | TEXHOJIO-
—_— TIOJTy9eHHS U HaHOMaTepHua- MaTepuaoB
CTCMBI B XONC CKa1HI/I TIPUMEHEHHE JIOB
cBoel o01e- Py
IOIIME 30H-
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CTBEHHOU U JIOBBIE MeE-
npodeccuo- TOJIbI UC-
HAIBHO! jes- | C/ICAOBAHMS
1 aTOMHOTO
TEBHOCTHU .
JTu3aiHa.
Maruuro-
COTPOTHB-
JICHHE,
I'MC n
KMC.
CIOCOOBI
W3rOTOBJIC-
HUS cyO0-
MHUKPOKPH-
CTaJTu4e-
CKHX H
CIIOCOOHOCTRIO | HAHOIIO-
OILIKOB;
ucnons3osars | P ’
NOJTydYeHH e METOJIaMH pelie-
OCHOBHBIC 3a~ | M1aKT- HUSI KOHKPETHBIX
KOHBI €cTe- -
OHBI €CTC HBIX Cy0- HCII0JIb30BATh 3a/1a4 U3 pa3ing
CTBCHHOHAYY- | \yxpoKpH- OCHOBHBIE T10- HBIX HHKEHEp-
HBIX JUCLIHU- P —— HSTHS, 3aKOHBI U | HBIX 00JIaCTeH;
IUIMH, METOJbI | CKHX H OCHOBHbIE By~ | MOACIH COBPE- | HABBIKAMH IIPO-
MATeMATIC- HaHOMAaTe- | bl HaHOMare- | MEHHOTO HaHO- Benegm aHaJIn3a
MaTepuaIoBe- 1 BBIOOpA OITH-
ckoro aHanuza | PH4/0B. pHyaJioB 1x p. P
[IK-16 BiiysHue cBOicTBa: Me- | ACHHS, MCTOIBI | MaJIbHBIX METO-
1 MOJICITHPO- - -
p pazMepoB TOBI Mccneno- | HAHOTEXHOIO ZI0B HAHOTEXHO
BAHHS, TEOPS- | sopey BaHNs HaHoMa- | TAH, Mommdu- JIOTUH IS pelie-
THYECKOTO U rpaHuI TepHaloB UPOBAHMA MTO- | HUSI MPOOIIEM Co-
KCTIEPUMEH- | pa3fiesioB Ha BEPXHOCTH BPEMEHHOT'O Ma-
TATBHOTO He- | CBOHCTBA TBEPJBIX MaTe- | TePUAIOBEACHHUS
. HajoB Y MEXaHUKH B
CJIEOBAHUS HanoMmare p N
pHAJIOB. Oynyiuent nes-
MIPH pEICHUH
MArHuTHELE TETHLHOCTH.
npodeccuo- .
CBOMCTBA.
HaJLHBIX 337184 | Cypepmapa-
MarHeTu3m
HAHOKPH-
cTajuinye-
CKUX (ep-
pOMarHeTH-
koB (HD).




3. MecTo IMCHMILTUHBI B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMmbl
Hucuumummaa b1.B.JIB.4.1 «HaHnoTexHOJIOTHY M HAHOMATepHaIbD» OTHOCUTCS K
BapUaTHBHOW YaCTH AUCUUIUIMH 10 BBIOOPY Giioka b1.
JucuuminHa 6a3upyercsl Ha CIeAYIOMMUX AUCIUIIMHAaX: MaTtemarnka, ®Ou3uka,

XuMust, DKOJIOTHUSL.

Pa3z[e.111>1 AUCHHUIVIMHBI 1 MEKAUCHUIITIMHAPHBIC CBA3HN

¢ NMOCJIeTYIOIMUMH THCIUIIJIMHAMH

Ne Ne pa3zesioB JaHHOM 1M CLUIJIM-
HbI, HEOOXOAMMBIX JIJIsl H3yYEeHHSI
Ne HanmenoBanue odecrnieyuBaeMbIx A . y
wl S —— (mocaenyomux) odecrnevynBaeMbIX
AUCHUTIIMH
1 2 3 4 5 6 7
1. | Oxpana 3emenb + |+ |+ |+ |+ |+ +
5 SKCHHyaTaI{I/Iﬂ 1 MOHUTOPHUHT CUCTEM U N U I I R N
COOPYKECHHUI
3. | TommBo U cMa304YHbIE MaTEPHAIIBI + |+ |+ |+ |+ |+ +
n [Ipo6iiema 60pLOBI C 3aCOTICHUEM OPO- el e Ll ol &1 4 N
[IAEMBIX 3EMEIb

4. O0beM TUCHHUIVIMHBI B 324€THBIX eIMHUIIAX ¢ YKa3aHHEM KOJN4YeCTBA aKa-
AeMHUYECKHUX YACOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy ¢ 00y4alonuMucs
¢ nmpenoaaBaresieM (M0 BUIaM Y4eOHBIX 3aHSTHI) 1 HA CAMOCTOSITEIbLHYIO
padoTty o0y4arommuxcs

Ounas dopma 00yueHus

. Bcero CemecTtp
Buj yueOHoii padoThbI 4ACOB 7
OO0mas Tpy10eMKOCTh: 4achl 108 108
3a4€THBIC CAMHUIIBI 3 3
AyauTopHble 3aHsATHsA (BCEro), B T.4.: 50 (12)* 50
JICKIIUH 16 (4)* 16 (4)*
npakTuueckue 3ausatus (I113) 34 (8)* 34 (8)*
Camocrosreiabnas padora (CPC), B 1.u.: 58 58
MOJITOTOBKA K MPAKTUYECKUM 3aHATHSIM 28 28
CaMOCTOSATEJIbHOE U3YUYEHHE TEM 20 20
MOJIrOTOBKA K TEKYILEMY KOHTPOJIIO 10 10
IIpomexxkyToUyHasi aTTeCTANMSA 3auer

()* - 3ansmust, npooouMbvLe 8 UHMEPAKMUBHBIX (POpMAX
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3aounas ¢hopma oOyueHus

. Bcero Kype
Buna yuyeoHoit padoThI 4ACOB 4
O01mas Tpy10eMKOCTh: 4achl 108 108
3a4eTHBIEC €IUHUIIBI 3 3
AynuTopHble 3aHsTHsA (BCEro), B T.4.. 14 (2)* 14 (2)*
JIEKIIAHU 6 6
npaktuaeckue 3ausaTus (I13) 8 (2)* 8 (2)*
CamocrosTeannas padora (CPC), B 1.u.: 94 94
MOJrOTOBKA K MPAKTUYECKUM 3aHSTUSIM 32 32
CaMOCTOSITCIIbHOE N3yUYCHHUE TEM 32 32
MOATOTOBKA K TEKYIIIEMY KOHTPOJIIO 30 30
ITpome:xxyTOouHasi aTTeCTANNS 3auer

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

5. Conep:xaHue TUCHUIINHBI

5.1. Pa3geipl AMCHUILIMHGBI 1 BUABI 3AHATHI B Yacax

Ounas dhopma 00yueHus

Ayaurtopubie | Camo-
3aHsTHA (Y4ac) | crTos-
Ne Bcero TeJIb-
HaumeHoBaHue pa3jiesioB
o/n (uacoB) | Jlek- Hasi
JII3
1197011 paoo-
Ta
Pa3znea 1. OcHOBHEIE TOHATHS,
1. | TepMuHBI ¥ onipeiesieHUs HaHOTeX- | 14(4)* 2 4 (4)* 8
HOJIOTHHU
Pa3nen 2. CkaHUpYFOIIUE 30HI0-
2. | BBIC METOBI UCCIICTOBAHUS U 14(2)* | 2 (2)* 4 8
aTOMHOTI'O JU3aiiHa
Pa3nen 3. CriocoObI M3TOTOBICHUS
3. | cyOMUKPOKPUCTAITUIECKUX U 16 2 6 8
HaHOTIOPOIITKOB
Pasnen 4. [lonyyenue KoMIIakT-
4. | HBIX CyOMUKpOKpUCTAUINYeCKuX 1 | 14(4)* 2 4 (4)* 8
HAaHOMATCPHUAJIOB
Pasnen 5. Biusinue pazmepos 3e-
5. | peH u rpaHull pa3/iesioB Ha CBOM- 18 2 6 10
CTBa HAHOMATEPHAIIOB
Pa3nen 6. MarauTHbIe CBOMCTBA.
6. | Cynepnapa-MarieTusM HaHOKpH- 16 4 4 8
CTAJUTMYECKUX (heppOMarHETHKOB
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(HD)
Pa3nes 7. Marauro- - *
I conpotusyienue, IMC u KMC 16(2) 2(2) 6 8
Bcero 108(12)* | 16 (4)* | 34 (8)* 58
3aounas hopma oOydeHuUs
Ayautopubie | Camo-
Ne HaumeHoBaHue pa3jie/ioB Beero AT (wac) crost-
n/m (uacoB) | Jlek- et
- JIII3 | Has pa-
B 0orta
Pa3znen 1. OcHOBHbBIE IOHATHSA, TEP-
1. | MUHBI U OTIpEACIICHUSI HAHOTEXHO- 18 1 1 16
JIOTHUH.
Pa3nen 2. CkaHupyromnue 30H10BbIC
2 | METOJbI UCCIIEIOBAHUS U AaTOMHOTO 18 1 1 16
JA3aiiHa
Pa3nen3. CriocoObl U3rOoTOBICHUS
3. | cyOMUKPOKPUCTAILTUYECKUX U 18 1 1 16
HAHOTIOPOIIIKOB.
Pa3znea 4. [lonydyeHre KOMIIAKTHBIX
4. | cyOMUKPOKPUCTAUTHIECKUX U 17(2)* 1 2 (2)* 14
HAaHOMATEPHAJIOB.
Pasnen 5. Biusinue pa3mepoB 3epeH
5. | ¥ rpaHuIl pa3/iesioB Ha CBOMCTBA 13,5 0,5 1 12
HAaHOMATEPHAJIOB.
Pa3nen 6. MaruuTHbie CBOMCTBA.
6 Cyneprnapa-MarHeTu3M HaHOKpPH- 12 1 1 10
CTALTNYECKUX (epPOMarHETUKOB
(HD)
Pa3nen 7. MarHuToCONpOTHUBIICHUE,
1. I'MC 1 KMC 11,5 0,5 1 10
108 *
Bcero 2)* 6 8 (2) 94
()* - 3ansamust, nposooumbvle 6 UHMEPAKMUBHBIX (hOpMaAX
5.2. TeMaTu4ecKHii IIJIaH JeKINI
Ounas popma 00ydeHUs
. KoJu-Bo
n/n Tembl JeKIui
4acoB

Pa3znen 1. OcHoBHBIE MOHATHUHA, TCPMHUHLI U ONIPECACJICHUA HAHOTCXHOJIOTUH

1 ‘ Pa3mepHsbie 2 PekThl, CBOMCTBA N30JUPOBAHHBIX HAHOYACTHUIL U

2
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n/u

TeMbl JeKIIUH

KoJu-Bo
4acoB

HaHOITOPOIIKOB. OOBEKTHI N IMpOLCCChl HAHO- U MC30TCXHOJIOI'NH,
OCHOBHBIC KOHIICIIIINH.

Pa3ne.11 2. CKaanonume 30HAOBbIC METOAbI HCCJICAOBAHUA 1 aTOMHOI'O U~

3aiiHA

Metonbl U TpUOOPBI Il UCCIEAOBAHMS CTPYKTYPbl HAHOKpHU-
CTAJUTMUECKUX MaTepuanoB. MeTopl 1 puOOpHI AJIsl UCCIIeI0Ba-
HUS U KJIAacCU(PUKALUU CyOMHUK-POKPHUCTANIMYECKUX M HAHOIO-
POILIKOB.

Pa3znen 3. Cnnoco0bl H3roTOBJEHUSA CYOMUKPOKPHUCTAIIMYECKUX M HAHOIO-

POLIKOB

['azodaznbie METOABI, MIA3MOXUMUYECKUN CHUHTE3; MEXaHOCHH-
te3. OcaxieHnue M3 KOJUIOUIHBIX PAacTBOPOB; TEPMHUUYECKOE pas-
JIO)KCHHE Y BOCCTAHOBJICHUE.

2 (2)*

Pa3)1e.11 4, Ho.ﬂyqeﬂne KOMIIAKTHbBIX CyﬁMl/IKpOKpHCTaJIJII/I‘leCKI/IX

H HAHOMATEpPHUAJI0B

KomnaktupoBanue mopomkoB u 00xur. OcakaeHue Ha MOIJI0XK-
Ky. Kpucramnuzamnus amopdHbIX cruiaBoB. IHTEHCHBHAS T1acTH-
yeckas aehopmanys

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

5

CyOCTpyKTypa HaHOKPUCTAJUIMYECKMX MaTepuaioB. AHOMaIUH
MEXaHUYECKOTO MOBEACHUS; TEIIIOPU3NYECKUE U 3IEKTPUUECKUE
cBoiicTBa. ' MOpUAHBIE HAHOKOMITO3UTHI.

2 (2)*

Pa3nesn 6. MarnutHble cBoiicTBa. Cynepnapa-MardHeTu3M HAaHOKPHCTAJLIH-

yecknx peppomarnernkon (HD)

6 Cyoctpykrypsl (pasmeps! kpuctaumtoB) HO ¢ ontumanbHBIMU 4
MAarHUTHOMSTKHUMHU U MAarHUTHOTBEPAbIMU CBOMCTBAMH.
Pa3znen 7. Maruurto-conporubienue, 'MC u KMC
[Tonyyenne U CBOMCTBa HAHOCTPYKTYp, obOmanarommx [I'MC u
7 | KMC, ux npuMeHeHHEe B TEXHUKE. [[OonMMpoBaHHBIE MAaHTAHUTHI 2
nanrtana (u npyrux P39) ¢ 'MC u KMC.
Bcero 16 (4)
3aounas popma oOydeHHS
. KoJa-Bo
n/n Tembl JeKIMI
4acoB

Pa3znen 1. OcHoBHBIE NMOHATHUHA, TCPMHUHBI U ONIPCACJICHUA HAHOTCXHOJIOTUH

1

Pa3mepHbIie 2 PeKkThI, CBOMCTBA N30IUPOBAHHBIX HAHOYACTHIL U
HaHOTOPOMKOB. OOBEKTHI U MPOIECCH HAHO- M ME30TEXHOJIOTHH,
OCHOBHBI€ KOHIICIIIIUH.

1

Pa3znen 2. CkaHupymouime 30H10BbIe METOAbI HCCJIE0BAHUSA 1 ATOMHOI0 1H-

3aiiHA
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KoJu-Bo

n/n TeMbl JeKIHI
4acoB
MeToapl U TPHOOPHI AJI HCCIEIOBAHHUS CTPYKTYPhl HaHOKPH-
5 | CTAITMHYECKUX MATEPHATIOB. MeToabl ¥ IPUOOPHI JIs HCCIISI0Ba- 1

HUS U KJIAacCU(PUKALUU CyOMHUK-POKPHUCTAINIMYECKUX M HAHOIO-
POIIIKOB.

Pa3nes 3. CiocoObl U3roToBJIEHUS] CYOMUKPOKPUCTALNINYECKHX U HAHOIIO-

POIIKOB

["a3oa3Hbie METOMBI; MIA3MOXMMHUYECKUNA CHUHTE3;, MEXaHOCHH-
3 | te3. OcaxaeHue U3 KOJUIOUIHBIX PACTBOPOB; TEPMHUUYECKOE pa3-
JIO)KEHHE U BOCCTAHOBJICHHUE.

H HAHOMATEPHUAJIOB

Paznen 4. [lonyyeHue KOMIAKTHBIX CYOMUKPOKPHUCTALIHYECKUX

KomnaktupoBanue nopomkoB U o0xur. OcaxxaeHue Ha MOAJI0%K-
4 | xy. Kpucrannuzauust amoppHbIX criaBoB. HTEHCHBHAS M1aCTHU-
yeckas gehopmanus

Pa3nen 5. Bausinue Pa3sMeEPoOB 3€PEH U I'PaHUIl Pa3€jI0oB
Ha CBOIiCTBa HaAaHOMAaTEpPHAJIO0B

CyOcTpyKTypa HAHOKPHUCTAIMYECKUX MATEPHAIOB. AHOMAJIHUH
5 | MexXaHUUYECKOTO IMOBEJICHHS,; TEINIOGU3NICCKUE U DICKTPUUCCKHE
cBoicTBa. [ MOpHIHBIC HAHOKOMITO3HUTHI.

0,5

Pa3nen 6. MaruuTHble cBolicTBa. Cynepnapa-MarHeTu3M HaHOKPHCTAJLIU-

yeckux (peppomarieruxon (H®D)

Cyoctpykrypsl (pasmepsl kpuctaumToB) HO ¢ ontumManbHBIMU

6 MarHUTHOMSITKUMH U MarHUTHOTBEPBIMU CBOMCTBAMU. 1
Paszpnen 7. Maruuro-conporusJjienue, 'MC u KMC
[Tomyyenne u CBOMCTBA HAHOCTPYKTYp, obOmanarommx ['MC u
7 | KMC, ux npuMeHeHHE B TeXHHUKE. [[onmMpoBaHHBIC MaHTAHUTHI 0,5
nanrtana (u npyrux P39) ¢ 'MC u KMC.
Bcero 6
()* - sanamus, nposooumvle 6 UHMEPAKMUBHBIX POPMAX
5.3. TemaTu4eckuii NJIaH NPAKTHYECKUX 3aAHATHI
Ounas gopma oOydeHuUst
Kou-
n/n Tembl 3aHATHIH BO
4acoB
Pa3znen 1. CkaHupymoiime 30H10BbIe METOAbI HCCJIEI0BAHUA U
aTOMHOIO IU3aiHA
1 I/ICCJ'IGILOBaIU{I/Ie ITOBEPXHOCTHU TBEPJBIX TEJI METOJOM CKAHUPYIOLIEH 2 (2)*
TYHHEJIbHOW MUKPOCKOIIUU
5 HCCHCI{?BaHHe MOBEPXHOCTH TBEPJbIX TE€JI METOJOM aTOMHO- 2 (2)*
CHUJIOBOM MUKPOCKOIIUU B HEKOHTAKTHOM PEKHME

Pa3znen 2. CnocoObl M3roToBJIeHNs CYOMUKPOKPHUCTAIIHYECKUX
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W HAHOIIOPOIIKOB

3. | AptedakThl B CKAaHUPYIOIIEH 30HI0BOM MUKPOCKOIIHUN 2
4 MexaHu3Mbl U KUHETHKA (POPMUPOBAHUS HAHOAMOP(MHBIX TBEPIBIX 9
" | Ten.

Pa3z[e.11 3. Honyqune KOMIIAKTHBIX CyﬁMHKpOKpI/ICTaJIJII/I‘IeCKI/IX
H HAHOMATEpPHUaJIoB

5. | Ckanupyrtomias 30H10Bast JJuTorpadus 4
5 HccnenoBanue nehopMaiioHHOTO MTOBEACHUS aMOP(HO- 5
' | HAHOKPHCTAITIMYECKUX MaTEpUAJIOB

Pa3znen 4. Biusinue pa3MepoB 3epeH M TPaHUIl pa3/ieioB HA CBOMCTBA HAHO-

MaTepHAJIOB

7. | O6paboTka n KonmuecTBeHHBIN aHann3 C3M u300pakeHmi 2 (2)*

8. W3ydeHne CTpyKTypbl MaTepUaioB ¢ HOHHO-ILIA3MEHHBIMH I10- 2 2)*
KPBITHSIMHU.

Pa3znen 5. MarautHble cBoiicTBa. CynepnapamMarietusm ¢geppoMarHeTuKoB
(H® HAHOKPHCTAIIHYECKHX)

9. l MGTOIIBI I/ICCHGI[OBaHI/Iﬁ HaHOYA4CTHUI 1 HAHOMATCPHUAJIOB ‘ 6

Pa3nen 6. MaruuTHble cBolicTBa. Cynepnapa-MarHeTu3M HaAaHOKPHCTAJLIU-
yeckux peppomardeTrukon (HPD)

10 \ N3ydeHune CBOMCTB U MUKPOCTPYKTYPbI HAHOMATEPHAJIOB ‘ 4
Pasznen 7. Maruuro-conporuJjienue, 'MC u KMC
11 N3ydenue yciioBuil ojiy4eHuss MACCUBHOTO aMOP(PHOTO METAJLITHU- 5
YECKOro CIulaBa
Bcero 34 (8)*

3aounas hopma oOydeHus

KoJ-Bo

n/n TeMbl 3aHATHI
4acoB

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

MccnenoBanue NOBEPXHOCTH TBEPABIX TEJNI METOJAOM CKaHUPYIOLIEH TYyH- 1

L HEJIbHON MUKPOCKOIIHH
Pa3nea 2. Cnioco0bl M3roTOBJIEHUS CYOMUKPOKPHUCTAUINYECKHUX
1 HAHONOPOLIKOB
4 MexaHu3Mbl U KUHETHKA (POPMUPOBAHUSI HAHOAMOP(MHBIX TBEPIBIX 1
TEJ.
Paznen 3. IlosiyyeHrne KOMIAKTHBIX CYOMHKPOKPHCTANINYECKUX
1 HAHOMAaTepPHAaJIOB
S. ‘ CxaHupyroIias 30H10Bast TUTorpadus ‘ 1
Pa3nen 4. Bausinne pa3MepoB 3epeH M IPaHUIl Pa3/iesioB Ha CBOCTBAa HAHOMAaTepH-
aJI0B
7. | O6pa6orka 1 KommuecTBeHHbIH anamns C3M H306pakeHHit | 2(2)*

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

9. \ Merto/1bl MccIeI0BAaHMN HAHOYACTULl U HAHOMATEPHUAJIOB ‘ 1
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Pa3znen 6. MarHuTHBIE CBOICTBA. Cynepnapa-MarHeTn3M HAHOKPUCTATINICCKUX

deppomarnernkoB (HP)

10 ‘ N3ydeHune CBOMCTB U MUKPOCTPYKTYPbI HAHOMATEPHAJIOB 1
Pa3znen 7. Marauro-conporusienne, 'MC u KMC
11 N3ydenue yciioBuil mojy4eHUss MAaCCUBHOTO aMOP(HOTO METaJlIU- 1
YCCKOI'O CIliIaBa
Bcero 8(2)*
()* - 3anamus, nposooumvle 8 uHmMepaKMuUEHbIX hopmax
5.4. Conep:kaHue pa3aejioB AMCUUIIHHBI
Ne | HaummeHoBaHue Komme-
Coaep:xanue pasgesa
n/n pasuea TeHI[HH
OCHOBHbIE NOHS- .
Pa3zmepHbie 3 deKThI, CBOWCTBA U30JIMPOBAHHBIX HAHO-
THsI, TEPMUHBI U OIlK-1
1. YaCTHUI[ U HAHOMOPOIIKOB. OOBEKTHI U MPOLIECCH HAHO-
onpeeacHus [1IK-16
¥ ME30TEXHOJIOTHH, OCHOBHBIE KOHIICTILINH.
HAHOTEXHOJIOTHH
Ckanupyomiue Metoabl U IprOOPHI 151 HCCIIEIOBAHUS CTPYKTYPhI
SOHJOBLIC MCTO™ | yagokpu-cTamIHUecKuX MaTepuanos. MeToIbl 1 IpH- OIIK-1
2. | bl UCCIIEOBaHUs [1K-16
OOpBI AJIs1 UCCIIEJOBAHMSI U KJTACCU(UKALUU CYOMUK-
¥ aTOMHOTO JIU-
3aiiHa POKPHUCTAIUTMYCCKUX U HAHOTIOPOIIIKOB
["a3o¢azHbie METOABI; MIIA3MOXUMHYECKUI CHHTE3; Me-
Crioco0btI n3ro- xaHocuHTe3. OcaxXIeHNE U3 KOJUIOUIHBIX PACTBOPOB;
TOBJICHUS CY0- TepMHYECKOE Pa3I0)kKEeHNE H BOCCTaHOBJIeHHE. JleToHa- OIK-1
3. | MUKpOKpHCTa- . .
IIMOHHBIN CHHTE3; 3JIEKTPOB3PHIB. YTIOPsAJOUSHNE HE- [1K-16
JTMYECKUX U .
HAHOTOPOIIKOB CTEXHOMETPUYECKUX COSIMHEHHUI KaK METOJ] CO3AaHus
HaHOCTPYKTYDP.
[Tony4yenue kom-
TMAKTHBIX CY0- KommnakTupoBaHue OpOIIKoB 1 00x)ur. OcaxaeHne Ha
MHKPOKPHUCTAII- OIIK-1
4. nooxkky. Kpucrannuzanust amopdusix craBoB. VH-
JUYECKUX [1K-16
# HAHOMaTepa- | TCECUBHAT IIACTHIECKAs nepopmanus
JIOB
Bimsnue pasme- | CyGerpykTypa HAHOKPHCTAIUTHYECKHX MATEPHAJIOB.
POB 3CPCH M TPA~ | Agomanmuu MeXaHMUECKOTO MOBEIEHHS, TerIo(Hu3Hue- OIIK-1
5. | HMII pa3zienoB .
o CKHUE M JJIEKTPHUECKUE CBOIcTBa. [ MOpHIHbIE HAaHO- [1K-16
Ha CBOMCTBa
HaHoMarepuanop | KOMHOSHTBI
MaruuTHbie
cBorctBa. Cy-
nepuapa- CyOGcTpykTypsl (pa3Mepsl kpuctauutoB) H® ¢ ontu- —
6. | MarHeTHU3M HAHO- | MAJbHBIMH MarHUTHOMSTKUMH U MarHUTHOTBEPIBIMU [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- I1K-16
I'MC u KMC P florp
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KMC.

Hble MaHraHUTHI JIaHTaHa (1 apyrux P33) ¢ IMC u

6. YueOHO-MeTOoAMUECKOE oOecnieyeHne caMoCTOSITeIbHO padoThI

Temamuueckutl nian camocmosmenbHol pabomol

PexkomeHayeMble HCTOYHUKH HH-
Kout-Bo dopmanuu (Ne HCTOYHHKA)
TeMaTHKa cCaMOCTOSATEIbLHOM OCHOB- | JIONOJIHH- | (MHTEpHeT-
n/n 4acoB
padoThI o3 Hasl TeJbHAas pecypchl)
(3 m.8 (3 m.8 (3 m.9
PII ) PIIJT) PIIJT)
1 | Ocnosb! HanotexHonOrMH 2/4 12 123 1-8
2 | dusuueckue METOBI HAHOTEXHOJIOT U 214 1,2 123 1-8
N3yuenune GpuU3nKo-MeXaHUIECKUX 1,2 1,2,3
3 | cBoiicTs HAaHOMAaTEpPHUAJIOB Hepa3pylla- 2/4 1-8
FOIIMMU METOIaMH
Ornpenenenne mapaMeTpoB CTPYKTYPBI 1,2 1,2,3
4 MNOKPBITUH METOJIaMU PEHTTEHOBCKOI 2/4 1-8
JU(hPAKTOMETPUHI
TexHOIOTUM MOTyYEHUs MIIICHOYHBIX 1,2 1,2,3
5 HAHOCTPYKTYPHBIX MOKPBITUNA METO/1a- 214 1-8
MU KOHJICHCAIIUU U3 TapOBOil (a3el
CniocoObl MoTy4eHHs HAHOMATEepUAJIOB 1,2 1,2,3
6 | € HCIOIB30BaHUEM TEXHOJIOTHH 00Opa- o/4 1-8
OOTKH MMOBEPXHOCTH, OCHOBAaHHBIX HA
(bU3HYECKUX MpoIeccax
CrocoObI OTy4YEHUS YTIAEPOTHBIX 1,2 1,2,3
7 HaHOCTPYKTYp. HaHOKOMIIO3UTHBIE Ma- 2/4 1-8
TEPHAITBI
MeTtoapl nccneroBaHus CTPYKTYpBI U 1,2 1,2,3
8 (bU3MKO-MEXaHUYECKUX CBOMCTB HAHO- 212 1-8
MaTEepUaoB
g | Mcnons3oBanne HaHOMATEPHAIIOB B 412 1,2 1,2,3 1-8
MPAKTUYECKON JAesITeNbHOCTH
10 | HoaroroBka K NpakTUYECKUM 28/32 1,2 1,2,3 1-8
3aHATHIM
11 [ToaroroBka K TEKyIIeMy KOHTPOJIIO 10/30 12 123 1-8
Bcero 58/94

Y4eOHO-MeTOAMYECKHE MATEPHUAJIBI /151 CAMOCTOSATEIbHOM PadoThI:
1. Koo A.H. «OCHOBbI HAaHOTEXHOJIOTMM B TEXHUKE. yueOHOE mocoOue s

CTyZ. BbicHl. yue0. 3aBeaenuid. Jonym. YMO no oOpa3zoBanuto B 00J1. aBTOMaTU3UPO-
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BaHHOTO MAIIMHOCTPOEHHUS. - 2-¢ W31., cTep. - MockBa: Mznar. nentp "Axamemus”,
2011. - 240c.

2. MaTepuaJioBe/ieHHe U TEXHOJIOTHSI MATEPHAJIOB . yueOHOEe ITocoOHe, peKoM.

Hayuno-meroanueckum copetoM / IToa pex. A. W. Batsimesa. - Mocksa: MTHOPA-M,
2013. - 288c.

MeTtoauyeckue peKOMeHAANMHU CTYAEHTY K CAMOCTOAATE/ILHO padoTe

CamocrosiTesibHasi padoTa CTYAEHTOB, IPEyCMOTPEHHAs! YYE€OHBIM IUIAHOM B
oobeme He Menee 50-70% o01ero KoaMyecTBa 4acoB, COOTBETCTBYET OoJiee IIyOOKOMY
YCBOCHHUIO U3y4aeMOro Kypca, GopMUpYyeT HaBBIKU MCCIEA0BATEIBCKON pabOThI U OpH-
EHTUPYET CTYIEHTOB Ha YMEHHUE NIPUMEHITh TEOPETUYECKUE 3HAHUS Ha TPAKTHUKE.

CamocTosiTenpHast paboTa HOCUT CUCTEMAaTHYECKUI XapaKTep.

Pe3ynbrartel caMoCTOSTENbHON pabOThl KOHTPOJUPYIOTCS IPENoJaBaTeleM U
YUUTBIBAIOTCS TP aTTecTalu CTyAeHTta (3ader). [Ipu 3TOM IpOBOISATCS: TECTHPOBA-
HUE, IKCIIPECC-OMPOC Ha MPAKTUUYCCKUX 3aHATHUAX, 3aCIyIIMBAaHUE TOKIAIO0B, pedepa-
TOB, IPOBEPKA MUCbMEHHBIX padoOT U T.1I.

3amaHus 11l CaMOCTOSATENbHOM pabOThl COCTABIISIFOTCS O pa3feiaM U TeMam, 1Mo
KOTOPBIM HE MPETyCMOTPEHBI ayAUTOPHbIE 3aHATUA, MO0 TpeOyercss TOMOIHUTEIbHO
npopadoTaTh M MpOaHAIM3UPOBATh pacCMaTPUBAEMBIM IpernojaBaTesieM MaTepual B
o0beMe 3arIaHMPOBAaHHBIX YaCOB.

JIJ1s HOATOTOBKY K 3aHSATHUSIM U BBIIOJHEHUS CAaMOCTOSITENIbHOW paboThl, CTYIEH-
TaM PEKOMEHAYIOTCS Y4eOHO-METOINYECKUE U3JaHus, a TAK)KEe METOJUYECKIE MaTEpH-
aJlbl, BHIMYIICHHBIE Kaeapoil CBOMMHU CHJIaMH U MIPEIOCTaBISIEMbIE CTyIEHTaM BO Bpe-
M 3aHATHI (TPUITOXKEHU):

e HarIsAHbIC TOcOOus (TTaKaThl);

® TJI0OCCApUi - CJIOBAPh TEPMUHOB 110 TEMATHKE TUCIUIUINHBI,

® TE3HUCHI JICKIIUH.

CamocrosiTesibHast padoTa ¢ KHUIoil. B Halle BpeMs KHWATa CyIIECTBYET B JABYX
dbopmax: TpaaUIIMOHHON U JIEKTPOHHOM. B MHTEpHETE CYIIEeCTBYIOT 1esble OMOIMOTEKH,
pacrionararoye JecsITKaMU ThICSY 3JIEKTPOHHBIX TEKCTOB. CeroHs B 00IIecTBE MPeod-

JJaaacT MHCHHC, 4YTO II€4YaTHAasA KHUT'a U €€ KOMHBIOTGpHBIfI TCKCT OAOIIOJHAIOT APYT JApyTa.
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Hcnonb3ys 31€KTPOHHBIN BApUAHT KHUTH 3HAYUTEIBHO OBICTpEE MOArOTOBUTH Ha €ro 0a-
3e pedepar, KOHTPOJIbHYIO pabOTy, MOAOTHATH TEKCT CBOEH pabOThl Moja TpeOyemblit
y4eOHBIM 3a/laHueM 00beM. [leyaTHble KHUTH TOpa3io Jerde u y1o0Hee YUuTath.

PaboTa ¢ KHUTOH, CTYACHTHI CTAJIKUBAIOTCS C psiioM mpobnem. OHa U3 HUX — Ka-
Kast kHura Jiydie. [{enecooOpas3Ho B mepByro ouepenb oOpaTUThCA K JIUTEPAType, PEKo-
MEHJI0BaHHOH mpenojasateneM. LlerecooOpa3Ho mpounTaTh aHHOTALMIO K KHUTE Ha €€
CTpaHMLAX, B KOTOPOH YKa3aHO, KOMY M JUUISl KAKHX IIeJIeld OHa MOKET OBITh MOJIE3HA.

Hpyras npobiema — kak 3(p(HeKTUBHO YCBOUTHh MaTrepuan KHUru. KauectBo ycBoe-
HUS YYEOHOro MaTepuaia CyIIeCTBEHHO 3aBUCAT OT MAHEPhI MPOUYTEHHS] KHUTU. MOXHO
BBIJICJIUTH MSITh OCHOBHBIX IIPUEMOB PA0OTHI C JINTEPATYPOU:

UTeHne-npocMOTp HCIIOJIB3YETCS Ul IPEIBAPUTEIIBHOTO O3HAKOMIICHHSI C KHU-
rOi, OIIEHKHU €€ IIeHHOCTU. OH IpeanosiaraeT 03HaKOMJIEHHE C aHHOTAIUEH, Mpeancio-
BUEM, OIJIABJIIEHUEM, 3aKIIOUEHUEM KHUTH, TOUCK IO OIJIABICHUIO HAaWOOJEe BAXKHBIX
MBICJIEH U BBIBOZIOB ABTOPA IIPOU3BEICHUS.

Bb100pouHO€E UTeHHE MpearnoiaraeT n30upaTesibHOe YTEHUE OTACIbHBIX Pa3/ieioB
TEKCTa. JTOT METOJ UCIIOJIb3YETCsl, KaK MPaBWIIO, IMOCIE MPEABAPUTEIBLHOIO MIPOCMOTPA
KHUTH, TIPY €€ BTOPUYHOM YTEHUHU.

CkaHMpOBaHUE MPEACTABISET OBICTPBI MPOCMOTP KHUTHU C LIEJIBI0 TOUCKa (pamu-
nuu, ¢akTa, OICHKH U Jp.

VYrinyOneHHoe YTeHue MperoiaraeT oopaneHue BHUMaHusl Ha JIETald COoJeprKa-
HUS TEKCTA, €ro aHajau3 U oueHKy. CKOpoCTh MOJOOHOIO BU/Ia UTEHUS] COCTABISIET OpU-
eHTUPOBOYHO /10 /-10 ctpanui B yac. OHa MOKET OBITh U BBIIIIE, €CIIM YUTATEINh yiKe 00-
Ja/1aeT ONPEACIICHHBIM 3HAHUEM I10 TEME KHUTY WJIM CTAaTbhH.

VYrny6neHHoe YTeHre TUTepaTyphbl MPEANoaraer:

e CrpemiieHHME K IIOHUMAaHUIO IPOYMTAHHOrO. be3 NOHMMaHMA CMBICHA,
IPOYUTAHHOTO UH(GOPMAIUIO €€ OYEHb TPYTHO 3aTIOMHHUTb.

e OOxyMbIBaHME W3IOKEHHOW B KHHMre HHpopManuu. Torma coOCTBEHHbIE
MBICJTH, BO3HUKIINE B XOJ€ 3HAKOMCTBA C Uy)KHUMHU paboTaMH, MOCTyKaT OCHOBHOM JJIst
MOJIy4YEHHUsI HOBOT'O 3HAHMS.

e MpICIEeHHOE BBIJICTICHHE KIIIOUEBBIX CIIOB, UJIeH pa3ApoOJICHUE COACpIKAHUS
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TEKCTa Ha JIOTUYecKue OJOKH, COCTABIIEHUE IIaHA MpoYyuTaHHOro. Eciiu cTyneHT numeer
J€I0 C JUYHOM KHUTOM, TO KIIIOYEBBIE CJIOBA W MBICIM MOXHO MOJYEPKHYThH
KapaH/Ia1loM.

e CocraBjeHHe KOHCIIEKTa W3Y4YEHHOro marepuaia. Eciau craTes uimm pasnen
KHUTH IO 00BeMY HEOOJIBINON, TO IEIECO00pa3HO MPUCTYIUTh K KOHCIEKTHPOBAHUIO,

POYMUTAB UX MOJHOCTHIO. B Ipyrux ciiydasx skenaTesibHO npounTtath /-10 cTtpanui.

/. ®OHABI OLIEHOYHBIX CPE/ICTB
7.1. IlepeyeHb KOMIETEHIM ¢ YKA3aHMEM 3TaNlOB UX ()OPMUPOBAHUS

B Mpollecce 0CBOEHHUsI 00pa30BaTeJbLHOI MPOrpaMMbl

Cemectp JucuuniuHbl /3JieMeHThl nporpaMmbl (npaktuku, ['HA),
(xypce) yYacTBywInue B GOpMHPOBAHHH KOMIIETEHIHH
OIIK-1 - ciocoGHOCTBIO IPETYCMOTPETH MEPHI [0 COXPAHEHHUIO U 3aIUTE IKOCHCTEMBI
B XOJIe CBOEH 00IIeCTBEHHOM 1 MPOo(heCCHOHATBHON NeSTEeThbHOCTH
33 be30macHOCTh )KU3HEICATSIbHOCTH
1,2 (1,2) Pusuka
1() Xumust
3(2) [IpaBoBeieHuEe
5(3) DKoJorus
5(4) [Tpuposonoas3oBaHue
4(3) OCHOBBI HH)KEHEPHBIX U3BICKAHUI
7 (5) Oxpana 3eMeb
2 (2) [TouBoBeeHHE
2 (1) ['maporeosorusi ¥ OCHOBBI T€OJIOTHH
4(3) ['mapostorusi, KIIMMATOJIOTHSL M METEOPOJIOTHSI
6 (3) OCHOBBI CTPOHUTENIFHOTO JIeNIa; HHKEHEpHAsl T€01e3Us
6 (4 OCHOBBI CTPOHUTEIHHOTO JIeNIa: MH)KEHEPHBIE KOHCTPYKIINHU
6 (4) OCHOBBI CTPOHTENFHOTO JIeNIa;. MEXaHUKa TPYHTOB, OCHOBaHHS ¥ (PyHIaMEHTEHI
2 (1) OCHOBBI CTPOHUTENBHOTO Jiena: MatepraioBeneane 1 TKM
8 () ['napaBiyKa KaHAJIOB
4 (3) [TpUpOAHO-TEXHOT€HHBIE KOMITJICKCHI
4(3) KomriekcHOe MCTI0JIb30BaHNe BOJHBIX PECYPCOB
513 JlanmmagroBenieHue
5(4) MarmHbI B 000pY0BaHHE JUIS TPUPOT000YCTPOICTBA M BOOIIOJIb30BAHHUS
6 (4) MenropaTHBHBIC ¥ THIPOTEXHUYECKUE COOPYKECHUS
7 (5) Hacochl 1 HacOCHBIE CTAHIHH
6,7 (4,5) Menuopanus 3eMenb
8 (5) DKcIuTyaTtanysi ¥ MOHUTOPUHT CHCTEM M COOPYKEHUH
7 (8) Opraau3anysi ¥ TeXHOJOTHs paboT Mo MPUPOI000YCTPONCTBY M BOAOIOIH30-
BaHHIO
8 (5) TexHOJIOTHsI ¥ OpraHU3allMsl CTPOUTEIBCTBA U PEKOHCTPYKIIUH MEIMOPATUB-
HBIX CHCTEM
6 (4) Jlecomenuopanus
6 (4) KoMIutekcHbIE MeNMMopanuy 3eMeNb B apUIHON 30He
7(4) HaHoTexHOJIOTHH 1 HAHOMATEPHAIIBI
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7(4)

HcnblTaHne MEITMOPAaTUBHOM TEXHUKHU

8 (5 TonnmBo u cMa3o0uHbIe MaTEpHUAIIbI

8 (5) TonnmBo3anpaBoUHbIe KOMILICKCHI M HE()TECKIIA b

8 (5) ITpoGiembl OOPHOBI € 3aCOJICHUEM OPOIITAEMBIX 3EMEITh

8 (5) KynbryprexHudeckue MeIuopamnum

24(23 IMpakTHKa 10 MOJyYEHHIO MPO(ECCHOHATBHBIX YMEHHI U HABBIKOB, B TOM YHC-

4(2.3) Jie TIEPBUYHBIX YMEHUI U HABBIKOB HAYYHO-HCCIIEI0BATEIBCKOM JIEATEILHOCTH

22) HpaKTcha [0 MOJYYCHUIO MPOPECCHOHANBHBIX YMEHUI U OmbITa mpodeccHo-
HAJIBHOM JIEITENLHOCTH «TeXHON02UHeCKAs 6 MACMEPCKUXY

4(3) HpaKTcha [0 MOJYYCHUIO MPOHECCHOHATBHBIX yMeHVHI?I W OmbITa npodeccuo-
HAJIBHOM JICATENLHOCTH < Ynpasienue MeiuopamueHoi mexHuKou»

403 IMpakTHKa M0 MOIYYCHUIO MPO(ECCHOHATBHBIX YMCHUIT U OTbITa podeccuo-

(3) HAJIBHOMN JIEATENLHOCTH «I UOPOIO2USL, KIUMAMOIO2USL U MEMEOPOTIOSUS»

6 (4) IMpakTrKa MO MOJYYCHUIO MPOPECCHOHAIBHBIX YMEHUI M OMbITa IpodheccHo-
HAJIBHOM JIEATENLHOCTH «HayuHno-ucciedosamenvckas paboma

8 (5) 3amura BBIMYCKHON KBaIH(HUKAMOHHONW pabOTHI, BKJIIOYAs MOJATOTOBKY K

POLEAYPE 3aIUTHI U MPOUEAYPY 3aLTUTHI

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

METOAbl MAaTEMAaTUYECKOI'0 aHaJIn3a 1 MOJACIIUPOBAHUA, TCOPETHUICCKOTO

Y 9KCIIEPUMEHTAIBHOTO UCCIIECI0BAHUS IPH PELICHUH PO ECCHOHATIbHBIX 3a/1a4

1,2,3(1,2) MaremaTuka

1,2 (1,2) dusnka
1(1) Xumust
2 (1) WNndopmaruka
3(4) ['mapasiuka

34 (2,3 MexaHuka
74 ONEKTPOTEXHHKA, SJIEKTPOHUKA U aBTOMATUKA
503) OCHOBBI MATEMaTHYECKOT'O MOJICIIMPOBAHUS
52 WNHdopmanoHHbIe TEXHOJIOTHH
4 (3) ['uaponorusi, KIMMAaTOJIOTUSI © METEOPOJIOTHUS
2 (1) OCHOBBI CTPOHUTENBHOTO Jiena: MatepraioBeneane 1 TKM
8 (5) ['mapasivka KaHAJIOB
4(3) KommiekcHoe UCTIob30BaHNe BOJHBIX PECYPCOB
7 (5) Hacocsl 1 HACOCHBIC CTaHIIUU

6,7 (4,5) Menuoparius 3eMenb
705 PexynbTuBaIms 3emMenb
8 (5) OpoiaemMoe 3eMiIe/ieNne
2 (1) OCHOBBI 3eMJIeIeNHs
6 (4) Jlecomenuopanus
6 (4) KoMIiekcHbIe Menropanyu 3eMellb B apHIHON 30HE
7(4) HaHOTeXHOJIOTHH 1 HAHOMATEPHAIIBI
74 VcnipiTaHHE METTHOPATUBHOM TEXHUKH
52 OCHOBBI HAYYHBIX UCCIICTOBAHHM
5(2) [TatenToBeneHNE
8 (5 TormmBo 1 cMa304YHbBIC MATEPUAIIBI
8 () TonmmBo3anpaBoYHbIe KOMILIEKCH U HE(TECKIIa, bl
8 (5) [Tpo6aemb1 6OPHOBI ¢ 3aCOEHHEM OPONIAEMBIX 3€MEITh
8 (5 KynbTypTeXHHUYECKHE METHOPAIMN

2.4 (2.3) [pakTuka mo MOTYHEHHIO npodeccrHoHaIbHBIX YMEHUN U HABBIKOB, B TOM HHC-

JIe ICPBUYHBIX YMEHHUI M HABBIKOB HAYYHO-HCCIICIOBATEIILCKON JICATEIbHOCTH

22) [MpakTika 1o Moay4eHHI0 MPO(ECCHOHATBHBIX YMEHUH W OIbITa MpodeccHo-

HaJILHOM JCATCIIbHOCTH «Texunonocuueckas 6 MaACmepCKux»
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[IpakTrka Mo mosyyeHuIo MpoecCHOHATBHBIX YMEHHH M ombITa npodeccuo-

4(3) HaJIbHOW NIESITEIbHOCTHU «Ynpasnenue menuopamusHou mexHuKou»

4(3 [IpakTuka 1Mo Moxy4eHuro npoecCHOHANBHBIX YMEHHUHN U ONbITa PO ECCHO-
(3) HAJBbHOM NESITENIbHOCTHU «I UOPO02USL, KIUMAMONO2US U MEMEOPOSIOSUSL

6.8 (45 [IpakTuka mo mony4eHuro MpodecCHOHANBHBIX YMEHUN M OIbITa TPOodheccuo-
8 (4.9) HaJILHOU JIEATEIbHOCTHU
6 (4) [IpakTuka Mo mony4eHuro MpodecCHOHANBHBIX YMEHUN M OIbITa TPOodheccuo-
HaJBHOM NeITeNIbHOCTH «Hayuno-ucciedosamenvckas paboma»

6 (4 [IpakTuka 1Mo Moyy4eHuro npoPecCHOHANBHBIX YMEHHUH U OTIBITa TIPOGECCHO-
(4) HaJIbHOW JIESITEIIbHOCTU «TexHono2uieckas npaKmuka»

8 (5 [IpakTuka 1Mo Moyy4eHuro npoPecCHOHANTBHBIX YMEHHUH U OIbITa TPOGECCHO-
(%) HaJIBbHOM NEATEIbHOCTH «IIpedouniomuas npakmuxka»

8 (5) 3ammTa BBITYCKHOM KBaTW(DHUKAIMOHHOW pPaOOThI, BKJIIOYAs IOATOTOBKY K

MPOLEAYPE 3aIUTHI U TPOLEAYPY 3ALLIMTHI

7.2. Onucanue nokasarejiei u KPpUTEPUEB OLICHUBAHUA KOMHeTeHHI/Iﬁ

Kputepun onenuBanus

HIkana mo TpaguuMOHHON NATHOAJIBLHOM CHUCTEME

Iloka3zaTesnn Jlonoporosslii IToporossrit . .
IIpoaBuHYTHIN Bpicoxkui
(«HeynoBieTBOpH- | («yIOBIECTBOPUTEID-
(«xoporo») («oTIMUHO»)
TEJIBHOY) HOY)
OIIK-1
@®parMeHTapHbIE 3HaeT KBalu-
3naer kBanuuka-
3HaHUA [0 mpeny- buxanuio
3HaeT KBaIM(UKAIMIO | I[MI0 HAHOMaTepHa- HAHOMATEDH
MPEKICHUIO MEP II . . -
PCAKICHUIO MEP TIO HAaHOMATEPHAJIOB, TEX- JIOB; TEXHOJIOIHIO i p
COXPaHEHHUIO U 3a- aJIoB; TEXHO-
HOJIOTHIO TTOJYYCHHUS U TOTYYCHHSI ¥ TIPHME-
3Hanus LIUTE PKOCHCTEMBI B JIOTHIO MOy~
9 MIPUMEHEHMS C Cyuje- HEHUS ¢ Hecyuje-
X0JIe CBOeH 001e- YEHHS U MPH-
. CMBEHHLIMU OUWUOKAMU | CIMBEHHBIMU OUUD-
CTBEHHOM U mpodec- ML MEHEHHUS Ha
CHOHAJIBHOM J1es- 8bICOKOM
TEJIbHOCTH YposHe
Ywmeer BecTu
YMeeT BeCTH TIOMCK | TIOUCK UH-
OrcyrcTBHe yme- VMeer BECTH TTIOUCK HHGOPMAIIH © HO (popMmamHH 0
HU, IPELAYCMOT- | pH(OPMALHU O HOBBIX p p
N BBIX TEXHOJIOTHSIX B | HOBBIX TEX-
PEHHBIX JaHHOMU TEXHOJIOTHSAX B 00JIACTH
YMenus o 00J1acTH HAaHOMaTe- | HOJIOTHSIX B
KOMIIETCHIIUECH HAHOMATEPHAJIOB C Cy-
PHAJIOB ¢ HEKOMO- objactu
WeCmeeHHbIMU 3ampyo-
PpuIMU 3ampyoHenu- | HaHOMaTepH-
HEeHUSMU.
amu aJioB Ha Gbl-
COKOM YPOBHE
Bnaneer me-
OtcyrcrBue min BiiajieeT MeTO KO Brameer METOAMKON | TOIMKOM aHa-
Hannuue ¢pparmeH- aHaaM3a KOHCTPYK- | JIM3a KOH-
aHaJIM3a KOHCTPYKIIH-
TapHBIX HAaBBIKOB [IMOHHBIX HAHOMATE- | CTPYKIUOH-
HaBbikn OHHBIX HAaHOMAaTepHa-
MPEeNYCMOTPEHHBIX pHANIOB ¢ HeKomo- HBIX HAHOMa-
9 JIOB B HA HU3KOM
NTaHHOU KOMIIETECH- ypoene povimu 3ampy0HeHu- TEPUAJIOB 6
et amu NnoaHoOM 00b-
eme
MK-16
®parmeHTapHbIe 3HaeT OCHOBHBIC BUJABI | 3HACT OCHOBHBIC 3HaeT OCHOB-
3HaHud 3HAHUSA [10 UCIONb- | HAHOMATEePHAaJIOB UX BUJIbI HAHOMATEPU- | HBIC BHJIBI
30BAHHIO OCHOBHBIX CBOMCTBA, METOBI HIC- aJI0B UX CBOMCTBA, HaHOMAaTepHa-
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3aKOHOB €CTECTBEH-
HOHAYYHBIX JUCITU-

CJIeJIOBaHUsI HAHOMATE-
PHAJIOB C CywecmeeH-

MCTOABI UCCIICAOBA-
HU HaHOMaTCpHra-

JIOB UX CBOIi-
CTBA, METOIbI

IUTMH, METOJIOB Ma- HbIMU OWUOKAMU JIOB ¢ Hecyuje- HCCIIETIOBAHUS
TEMaTHYECKOT0 aHa- CcmeeHHbIMY Owlub- | HaHOMaTepua-
TM3a ¥ MOJIETMPOBa- Kamu JIOB HA 8bILCO-
HUSI, TEOPETHYECKOTO KOM yposHe
Y 9KCTIIEPUMEHTAIIb-
HOT'O HCCIICIOBAHHS
IIPU PELIeHUH TPo-
(eccroHaIbHBIX 3a-
aa4
Ymeer uc-
MI0JTb30BaTh

VYMeeT UCnoab30BaTh
OCHOBHBIE ITOHATHS, 3a-

VYMeeT ucnoin3o-
BaTh OCHOBHEIE
IMOHATHS, 3aKOHEI U

OCHOBHEIE 110~
HATHSA, 3aKOHBI
¥ MOJIENTH CO-

OTcyTCTBHE yMe- KOHBI ¥ MOJICITH COBPE- | MOJIC/IA COBPEMEH- | BPEMEHHOTO
HUiT, TIPeTyCMOT- MEHHOTO HaHOMAaTepHua- | HOTO HAaHOMATepH- | HaHOMaTepHha-
o JIOBEJICHUS; METOIBI ANOBEJICHHSI; METO- | JIOBEACHUS,
PEHHBIX TaHHOU .
v H - - -
YMenus HAHOTEXHOJIOTHH, MO JIbI HAHOTEXHOJIO METOIBI HAHO
KOMIIETEHITUEN . .
JTUGUITUPOBAHUS T10- Ui, MOTU(UITUPO- | TEXHOJOTHIA,
BEPXHOCTH TBEPBIX BaHUSI MOBEPXHO- MOTUPHUIHPO-
MaTepHaJioB ¢ Cyuje- CTH TBEPJIbIX MaTe- | BaHUS IO-
CMBEHHbIMU 3ampyOHe- | PUATIOB ¢ HEKOMO- | BEPXHOCTH
HUSAMU. poimu 3ampyonenu- | TBEPAbIX Ma-
amu TEPUANIOB Ha
8bICOKOM
yposHe
Bnaneet me-
TOJIaMH pete-
HUS KOHKPET-
Bnaneer MmeTonamu
HBIX 3aJ1a4 U3
pelIeHus KOHKPET-
Pa3IUIHBIX
Brnameer MeTomaMu pe- | HBIX 3a/a4 U3 pas-
WH)KECHEPHBIX
HICHUS] KOHKPETHBIX JUYHBIX WHXKEHEP- ..
.. o0acreii;
3a/1a4 U3 pasIuyHbIX HBIX 00JacTei;
HH)KEHEPHBIX 00J1acTell, | MpOBEIECHUS aHaIU- TPOBE/ICHHA
OrTeyretsie i MpoBe EiII/IH aHanmmsa u ’ 3211) W BBIGOpA ONTH- | o 138 HBRI
Hannuue ¢pparmeH- poBell P 6opa omnTu-
BBIOOpA ONTUMAITEHBIX MaJIbHBIX METO/IOB
TApHBIX HABBIKOB . MAaJIbHBIX Me-
HaBbikn METO/I0B HAHOTEXHOJIO- | HAHOTEXHOJIOTHI
MIPEyCMOTPEHHBIX . TOJIOB HAHO-
o Uy JJ1d peIeHurs 1Ipo- JJ1d peII€Hus 1po- TeXHONOr M
AQHHOM KOMHICTCH" | 500 coBpeMEHHOTO 0J1eM COBPEMEHHO-
nuen JUTSL PEIICHUS
MaTepHaIOBEACHUS U ro marepuanosene- | o< o
MEXaHUKH B Oy TyIIeit HUS U MEXaHUKU B P
o BPEMEHHOTO
JeSITeTIbHOCTU Ha Hu3- | Oyaylien aesTelb-
MaTepHaIoBe-
KOM YPDOGBHE. HOCTHU ¢ HeKomo-
JICHHS U MeXa-
PpbiMU 3ampyOHeHU-
HUKY B OyIy-

AmMu

meH aesTelb-
HOCTH 8 noJi-
HOM 0Oveme

7.3. TunoBble KOHTPOJIbHbIE 321aAHUSA

TecTbl 1151 KOHTPOJISA
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BOl'lpOC 1. Kakoi MCTOJ HEC OTHOCUTCS K OCHOBHBIM METOAaM ITOJIYUCHUA YIJIC-

POJIHBIX HAHOTPYOOK U HAHOBOJIOKOH?

Jlyrosou
JlazepHO-TEpMUYECKUI
[Inponutrnyeckuit

buorexnonornueckuit

Bonpoc 2. O6pa3zoBanue CynepMoJIeKyJibl B CYIIPaMOICKyIIPHON XUMHH MOKHO

OIIUCaTh KaK.

Pentenitop + cyocrpat(ni)
Penenitop + penentop
Cyoctpat + cyoctpat(bl)

Penentop + MmoHOMEDBI

Bonpoc 3. Kakumu 00s13aTeIbHBIMU CBOMCTBAMH JIOJKEH 00J1aaTh KAaHTUJIEBEP?

J10J>KEeH MPOBOJIUTH SIIEKTPUUECKUNA TOK
JloikeH OBITh BBIITOJHEH U3 MarHUTHOT'O MaTepuaia
JlomkeH OBITH BEITIOJHCH U3 3aKaJIEHHOM CTaJIH

JIOJKEH OBITH TMOKHUM C U3BECTHOM KECTKOCTHIO

Bonpoc 4. Kakoif 13 MUKPOCKOTIOB H300pETEH TT03KE OCTATBHBIX?

CxaHupyromuil CUII0BOM MUKPOCKOIT
CkaHHMPYIOIIHI TYHHEJIbHBIN MUKPOCKOM
PacTpoBbIii MUKpPOCKOIT

[IpocBeunBaromui 31EKTPOHHBIA MUKPOCKOII

Bonpoc 5. I'ne 6611 1300peTéH CKaHUPYIONTUH CUITOBOH MUKPOCKOTT?

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

“ B CIUIA, IBM
"B repmadckom ¢unuane IBM

B mBeitiapckom punnane |IBM

Bonpoc 6. KTo BBes B HayuHYI0 JIMTEpaTypy TEPMUH HAHOMATEPHAIIBI?

I'. I'newitep
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© K. U. Andepos

P. ®eitnman
o

3. dpexkciep
Bonpoc 7. [Touemy pubocomy Ha3bIBaIOT MOJIEKYJISIPHBIM acceMOsiepom?

Pu6ocomsl cTposAT 6eKH, OCHOBBIBASICh HA MHCTPYKIMSX, XPAHSIIIUXCS HA

autkax PHK.

o
Pubocombr umerot Pa3MEP HECKOJIBKO ACCATKOB HAHOMCTPOB.

o
Pu6ocombr MOTYT cBOpauuBaThCs B KIIyOKH, U3MEHSISI YeTBEPTHUHYIO CTPYK-

TypYy

Pu6ocoOb1 yMeroT nmpeoOpa3oBbIBaTh MEXAHUUYECKYIO SHEPTHIO B YHEPTHUIO
XUMUYECKUX CBS3EH.

Bonpoc 8. Eciiu moMecTuTh TOHKHI CI0M MOTyTPOBOJIHUKA C IITUPOKOH 3ampe-
MEHHON 30HOM MEXY ABYMSI MOJYIIPOBOJHUKAMH C Y3KOU 3alpeliEHHOM 30HOM TO TO-

JIYYUTCA.

o
KBaHTOBas Touka

KBanTOBas ama
KBaHTOBBIIT Oapsep

KBaHTOBAasa uria

Bonpoc 9. Kak Ha3bIBaeTcs caMas BBICOKasi SHEpPTeTUYecKas 30Ha B DHEpreTuye-

CKOM CIIEKTP€ TOJIYITPOBOIHUKOB?

30Ha MPOBOJIMMOCTH

r
3ampeTHasi 30Ha

BanenTHag 30Ha

KBanTOBAasA 30HA

Bonpoc 10. Uto Takoe Be3uKyJIbI?

CyOKJIeTOUHbIE YaCTUIIBI
Hanopasmepnsbie BUpychl
3aMKHYyTBIC OUCIIOMHBIC MEMOpaHHBIE 000TOUKHU

benkoBbie MOEKyYIIbI, coaepkamue GepMeHThI

Bonpoc 11. Kakas BenmuunHa He BXOAUT B ypaBHeHue [ n66ca-Tomcona?
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Temneparypa niaBieHHs
CB00OIHAs! TOBEPXHOCTHAS SHEPI U
N3meHnenue TennocoaepKaHus

BsizkocTth KpUCTAJIJIUTAa

Bonpoc 12. Uto Takoe MONeKyIsIpHBIN accemOep?

' .
Menpuyanmas yacTulila aToMa

MounekynspHas MallliHa, KOTopas 3alporpaMMHpPOBaHa CTPOUTH MOJIEKYJISIp-
HYIO CTPYKTYpY U3 00Jiee MPOCTHIX XUMUYECKUX OJIOKOB

f
CyOkiieTouHas yacTuiia

Komonaueiit ancamoias ITAB

Bonpoc 13. KTo BriepBbie BEIABUHYI U/ICIO O PA3BUTUHA HAHOTEXHOJIOTHH B CO-

BpEMEHHOU (HOpMyITUPOBKE?

“ I1.C. JMannac

C) Hpekcnep
© P. ®eitaman

~
H. Bunep

Bonpoc 14. Kak Ha3biBaeTcs 3HaMeHHTast KHUTa 3. Jpekciepa, mocBsImEHHas
HAaHOTEXHOJIOTHH?
MainHsl KOHCTPYUPOBaHUS
MaivHbl HAaHOTEXHOJIOTUN
MamuHsl co31aHus

MaiuHsbl TEXHOJIOTUN

Bomnpoc 15. Kakoe cBOHCTBO XapaKkTepHO [ MUKPOIMYJIbCUN?

MHUKpPO3MyYIbCHH NPO3PAYHBIE KUIKOCTH
MHUKpPO3MYIIbCUU UMEIOT TEMHO-CEPBINA LIBET
MHuKpO3MyIIbCHHU HETPO3PAYHBIE )KUAKOCTH

MUKpPO3IMYIBCHUU SBJISIOTCA XOPOIIUMHU MPOBOJHUKAMH JIEKTPUUECTBA

Bomnpoc 16. Kakast U3 HaHOCTPYKTYp ABJISIETCS] TEPMOJUHAMUYECKU HEYCTOMUH-

BOW?
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Mukposmyinbcus
Murienisl
VYrieponHbie HAHOTPYOKHU

@ . .
* HanocTpyKTyphl, OPMHUPYIOIIHECS HHTEHCUBHOM TIACTHYECKOM nedopma-

e

Bonpoc 17. Uto o3nauaetr ypaBHenue ['u66ca-Tomcona?

B3anmMocBs3bp HOBEpXHOCTH 00BEKTA U €ro 00beMa
B3aumocBs3p TemnepaTypsl I1aBIE€HNS KPUCTAILIUTA U BA3KOCTH
B3auMoCBsI3b U3MEHEHUS TEIUIOCOAEPKAHUS KPUCTAJUIMTA U €70 COCTaBa

B3aumocss3b TCMIICPATYPhBI INIABJICHUA KPUCTAJJINTA 1 KPUBU3HBI OI'pAHUYH-
BE[IOHICI?I CT'0 IIOBCPXHOCTH

Bonpoc 18. B xakoM MHUKpOCKOIIE UCTIOIb3yETCA KaHTUIIEBEP?

CxaHupyromuii CUJI0BOM MUKPOCKOIT
CKaHHPYIOWNI TYHHEJIBHBIM MUKPOCKOII
PacTpoBb1li MUKPOCKOTI

[IpocBeunBaromunii 3JIEKTPOHHBIA MUKPOCKOIT

Bonpoc 19. PaGora ckaHupyromiero TyHeIbHOTO0 MUKPOCKOIIA OCHOBAHA Ha:

C .
Hudpakunu peHTTeHOBCKUX JIydel

' . .
D dEeKT TyHHETUPOBAHUS JIEKTPOHOB Ue€pe3 TOHKUU TUAJIEKTPUUECCKUN

MIPOMEKYTOK MEXAY MPOBOJIAIIEH TOBEPXHOCTHIO 00pa3lia U CBEPXOCTPOM UTIION

o
[IpocBeunBanue oOpasiia peHTT€HOBCKUMHU JTy4yaMu

~
[IpocBeunBanue o0pasia My4KoM 3JIEKTPOHOB MPH YCKOPSIOIIEM HaIpsike-

auu 200-400 kB

Bomnpoc 20. Uto HE MOXKET SIBISATHCS CYyNPaMOJIEKYJIIPHbIM aHcaMOsiem?

Besukyna

Munenna
Muxkposmyibcus

IIPaBUJIBHOI'O OTBCTA HCT

Bomnpoc 21. O0Opamiatorcst 11 B HyJb BOJIHOBbIE (DYHKIIMM HA TPAHUIE KBAHTOBOM

SIMBI
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“ Her

Bonpoc nocraBieH HEKOPPEKTHO

. o
OTBET 3aBUCHUT OT IMUPHUHBI KBAHTOBOU AMBI

Bonpoc 22. [Tomemast TOHKAN CI0M MOTYTIPOBOIHUKA C Y3KOU 3aNPEIIEHHON 30-
HOM MEXIy IBYMS CJIOSIMU MaTepuaiia ¢ 0oJjiee MUPOKOM 3anpeniéHHON 30HOU, TTOTy-

YaroT.

‘ KBaHTOBYyIO TOUKY

KBanToByto simy

KBaHTOBBIl Oaprep

KBaHTOBY1O Uy

BOHpOC 23. Hoquy KBAHTOBBIC TOYKH HA3bIBAIOT HCKYCCTBCHHBIMHA aToOMaMH?

KBanToBas TOYKa, KaK 1 aTOM, UMCCT AP0

KBanToBas Touka MOXET BCTYIIAaTb B XUMHWYCCKHC PCAKIINN HOI[O6HO aToMamM
KBaHTOBas Touka nMeeT Pa3MECPLI aTOMa

B KBaHTOBOM TOUYKE ABMKEHHE OTPAHUYEHO B TPEX HANPABJIEHUSAX U DHEPre-
TUYECKUH CIIEKTP MOJHOCTBIO JUCKPETHBIN, KAK B aTOME

Bonpoc 24. Uto Ttakoe dymiepen?

Kenezoconepxanias HAHOCTPYKTYpa, UCIOJIb3yeMasi B MEIULITHE
-
YraepoaHas HaHOTpYyOKa

CeMeicTBO mapooOpa3HbIX MOJIBIX MOJIEKYI 001el Gpopmyiibl Cn

[1nockuit nuct rpaduTa MOHOMOJIEKYJISIPHON TOJLIUHBI

Bomnpoc 25. Uto Takoe kaHTHIIEBEP?

KomnbroTepHsliii 610K B CHIIOBOM MUKPOCKOIIE

KommproTepHas nporpamMmma 00pab0oTKH JaHHBIX CKAHUPYIOMIETr0 MUKPOCKOIIA

~
[Toanoxka aist 00pa3oB B pACTPOBOM MUKPOCKOIIE

3OHI[ B CKaHUPYHOHICM CHUJIOBOM MHUKPOCKOIIC

Bomnpoc 26. Kak BeinunHa TYHHEJIBHOT'O TOKa MPU padOTe TYHHEIBHOTO MUKPO-

CKOIIa 3aBUCHUT OT PACCTOAHUA MCIKAY OCTPUECM HIJIbBI U HCCIICYCMbIM 06p213L[0M?
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JInHEWHO BO3PACTaeT C YMEHBIIEHUEM PACCTOSIHUS

JInHenHo YMCHBIIACTCA C YMCHBIICHHUEM PACCTOAHHA

3KCHOHCHHH3HBHO BO3paCTACT C YMCHBIICHUCM PACCTOSHUA
o
SKCHOHGHHI/IEUIBHO YMCHbIIACTCA C YMCHBIICHUCM PACCTOAHUA

Bonpoc 27. TTo nomenknarype UIOITAK ¢ymnepen Cro 0603Ha9aeTCSI CHMBOJIOM

(Cro-lsn) Uto o3HauaroT mudpel B KBaIpaTHBIX CKOOKaX?

['pynmy cummeTpun

JlutepaTtypHbI€ CChUIKA

o
HNuametp ysiepeHa B HaHOMETpax

o

Ywucao aTOMOB B KOJIBIIAX

Bonpoc 28. Coenunenus QpyiepeHoB, B KOTOPBIX MPUCOETUHEHHBIE aTOMBI, HO-

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

DK303ApaJIbHBIE COCTMHEHUS
DHA03/IpaIbHbIE COCANHEHUS
CynpaapaibHble COSTUHEHUS

[TapaapanbHbIE COETMHEHUA

Bonpoc 29. Kakre HAaHOCTPYKTYpbl OOHAPYKEHBI B IIIYHTUTOBBIX TOPOIAX?

OnHocnoltHbIe HAHOTPYOKH

DyIuepeHbl

S
JInmocomMsbl

o
MarauTHbIe KHUIKOCTHU

Bonpoc 30. B xakom rony H. deitHman BBIIBUHYI HICI0 O PAa3BUTUU HAHOTEX-

HOJIOTUU?

© 1653
“ 1876
1959
* 1985

-
J

Bonpoc 31. Kak mensieTcst Bkiag mexxdasHoi 06acTy B o01me CBONCTBa 00b-
€KTa MPU YMEHBIIICHUH €T0 pa3mepa?
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[Ipu ymenbiiennu pazmepa 00bekTa BKiIag Mexk(pasHoit 06macTu B 001ue
CBOMCTBa 0OBbEKTA YMEHBIIIAETCS

[Ipu ymeHbIIeHHHN pa3Mepa 00beKTa BKIIA MexK(a3zHOM 001acTu B 001IIHe
CBOMCTBa 00BbEKTA yBEIIMUUBACTCS

[Tpu ymensIiennu pazmepa 00bekTa BKiIag Mexk(pazHoit 061acTu B 001111e
CBOMCTBa 00bEKTa MPOXOIUT uepe3 MakcuMyM mpu 100 um

@ i
[Ipu yMeHbIIIeHHH pa3Mepa 00beKTa BKJIa MexK(a3Hol 001acTu B 001IHe

CBOMCTBA 00BEKTa IPOXOAUT Yepe3 MUHUMYM ipu 100 M

Bonpoc 32. Uem uzBecten 3. [Ipekcnep?
© OcHoBaTe!b HAHOTEXHOIOTUH

Harnucan uzBecTHyto kHUTY "Mamunsl co3fanus”

SIBnsieTcs Mpe3ueHTOM MEXTyHapOIHOTO 00IIecTBa HAHOTEXHOJIOTUHU

[TepBOOTKpHBIBATEINb YTIEPOIHBIX HAHOTPYOOK

Bonpoc 33. Uto 03HaYaeT OTHOCAIIUINCS K CO3TaHUIO HAHOOOHEKTOB TEPMHH
"Bottom up"?

Coznanue HaHOCTPYKTYPUPOBAHHOTO CJI0S1 HA TOBEPXHOCTH O0BEKTA

CTpYKTyp006paSOBaHI/I€, CO31aHNC HAHOCTPYKTYP U3 aTOMOB U MOJICKYII

-
JucneprupoBaHue, yMEHbIIICHUE pa3Mepa HAHOOOBEKTOB

Co3nanne HaHOCTPYKTYPUPOBAHHOTO CIIOS METOJOM CyOJIMMAaIiH BEIleCTBA

Bonpoc 34. YUto Takoe KBaHTOBasI TOUKa?
KBaHTOBas ToUka mpeACcTaBiIsIeT COO0H HAHOOOBEKT OJHOTO MaTeprajia Haxo-
TSITAKRCS Ha MaTPHUIIE U3 IPYyrOoro MaTepuana

DJieMeHTapHas CTPYKTypa KBAHTOBOTO U31y4YCHUS
Hanopa3mepHbIil pa3pbiB B 3JIEKTPOMAarHUTHOM U3J1y4YE€HUU

KBaHT, HaxoAsAIUIICS B JIEKTPOMArHUTHOM I0OJIE

Bonpoc 35. Uto Takoe HaHOTPYOKHU?
' ,
[TpoTskeHHBIE CTPYKTYPBI, COCTOSIIIIUE U3 CBEPHYTHIX T€KCArOHAJIbHBIX CETOK
C aTOMaMH YTJIEpo/a B y3lax

CewmelicTBO 11apoo0Opa3HBIX MOJIBIX MOJIEKYJ oOmel Gpopmyroit Cy,
[IpoTspkeHHBIE CTPYKTYPHI U3 YTIIEPOAHBIX MEPETUICTEHHBIX HIETICH

MCT&HJ’IOOpFaHI/I‘IGCKI/Ie BUTBIC ITOJIMMCPDI
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Bomnpoc 36. KTo 13 u3BeCTHBIX HcclieoBaTeNel He aBisieTcs Jaypearom Hobe-

JIEBCKOM MpeMuun?

© K-M. Jlen
KU Andepor

P. ®eitaman

-

HpaBI/IJIBHOFO OTBCTa HCT

Bonpoc 37. Kakoe 13 BbICKa3bIBaHHI COOTBETCTBYET ONMPECIICHNI0 HAHOTEXHO-
norud, faHHOMY B HanmonansHO#M HaHOTexHOMOTHYeckoi nHunmatue CIIIA?

HanotexHomaorus - 3To TeXHOJIOTHUS CO3JIaHMA HAHOMATCpHUaJIOB

HanoTexHom0rus - 3T0 TEXHOJIOTHUS 6Y,I[YH_[€FO

CymHOCTh HAHOTEXHOJIOTUH B CIIOCOOHOCTH pabOTaTh HA MOJIEKYJISIPHOM
YpOBHE, aTOM 32 aTOMOM CO3/1aBaTh OOJIBIIINE CTPYKTYPHI C PYHIaMEHTAILHO HOBOM
MOJIEKYJISIPHOM OpraHu3alue

CYTB HaAHOTCXHOJIOTHH B CO3JaHNH HAHOMCXaHU3MOB

Bonpoc 38. Yro takoe CVD?

Hcnapenue u ocaxkJieHre B UHEPTHOM cpefie

Hcmapenue u ocaxxJI€HNE B pEaKIIMOHHOM CPEE C MOJIYYEHUEM HOBBIX CO-
e IMHEHUN

CamopacnpoCTpaHAOIIMKCS BBICOKOTEMITEPATYPHBIN CUHTE3S

DJIEKTPOHHBIN UMM HA OCHOBE KBAHTOBOM TOYKHU

Bonpoc 39. Kak naszsiBasiach peus P. deitHmana 0 pa3BUTHUH HAHOTEXHOJIOTUN?

© Mammnsr co3ganns - "The enging of creation"”

Ha gne muoro mecta - "There is Plenty of Room at the Bottom™
Hanoctpykrtypsl - "Nanostructures”
HanoycrpoticTsa - "Nanodevices"

-

Bonpoc 40. B kakux ycTpoicTBax IPUMEHSTCS MarHUTHAS )KUIKOCTh?

Kuneckomnsl
Tpansuctopsl
YerpoicTBa CMa3Kd MAarHUTHBIX JIEHT

¢ JAnHaMuku
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Bonpoc 41. Uto o3HayaeT OTHOCSIIMICS K CO3aHNI0 HAHOOOBEKTOB TEPMUH

"Top down"?

~
JlucneprupoBaHue, yMEHbILIEHHE pa3Mepa 00beKTa

CrpykTypooOpa3zoBaHue, CO3/JaHue HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI

¢ .
Coznmanne HaHOCTPYKTYPUPOBAHHOTO CJIOS HA HIDKHEH MOBEPXHOCTH 00BEKTA

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

Bonpoc 42. Kaxoii u3 Poccuiickux By30B BIiepBbI€ IPOU3BEN HAOOP CTYACHTOB

Ha CICIMATBHOCTh 'HaHOMAaTepHabl' ISl HHKEHEPOB?

r
PXTY um. JI.N. Menneneena

MockoBCKasi TOCyJapCTBEHHAS aKaJIeMHUsI TOHKOW XUMHAYECKON TEXHOJIOTUU

M. M.B. JlomoHocoBa

Cankrt-IletepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTMYECKUM UHCTUTYT

YpasbCKkuil TOCY1apCTBEHHBIN YHUBEPCUTET

Bonpoc 43. Uto Takoe pazMepHbiid 3P(HEKT B TEXHOJIOTHH HAHOMATEPHUATIOB?

N3meHeHne cBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa AIEMEHTOB UX
CTPYKTYpPBbI

N3meHeHune pa3mepa HaHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCIOBUMN

N3meHeHue CBOMCTB HAaHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX yCIOBUN

N3meHeHue pa3McEpa HAaHOOOBEKTOB B 3aBUCHMOCTH OT COCTaBa

Bonpoc 44. Yto Takoe JIMIOCOMBI?
C CyOKJIETOUHBIC YaCTHUIIbI
© PBenkosble MOJIEKYJIbI, COAEpKaIre (DepPMEHTHI
HanopasmepHsbie BUpycChl

3aMKHYyTbIe OUCIIOMHBIE MEMOpaHHbIE 000JOUKHU

Bomnpoc 45. Uto Takoe MarHuTHAs KUIKOCThH?

PacmuraBineHHbBI MAarHuT
B3Bech (heppOMarHUTHBIX YaCTHI B KUJIKOCTH
Kunkocth, moaBEeprHyTasi MArHUTHOW 00pabOTKe

KunkocTu, u3MeHsIOIMME YIeIbHbIA 00beM TP HaMarHUYMBaHUU
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BOl'lpOC 46. Kakoe Ha3BaHHuE AJIs1 HAHOIIOPOIIKOB U HAHOMATCPHAIOB UCITIOJIB30-

Basiochk B CCCP wmaunnas ¢ 50-x romoB?

YapTpagucnepcHble
BricokoaucnpecHsie
Hanoaucnepcueie

CepxaucnepcHbie

Bonpoc 47. Uto o3HavaeT TepMuH 'HaHO''?

" Hano (mo-rpedecku NAN0S) 03HAYACT KAPIIHK

" Hano (mo-mpeBHErepMaHCKHU NANOF) 03HAYACT THOM

. 9
Hano (mo-utanbstHCKH NAN0) 03HaYaeT MAJICHbKHIA YCIIOBEK

Hano (HO-I/ICHaHCKH naHGS) 03Ha4acT MCJIKOC ) KNBOTHOC

BOHpOC 48. HO“IGMY KBAHTOBBIC TOUYKH HA3bIBAOT HCKYCCTBCHHBIMUA aToMaMH?

KBanToBas TOYKa, KaK 1 aTOM, UMCCT AP0
KBanToBas Touka MOXET BCTYIIAaTb B XUMHWYCCKHC PCAKIINN HOI[O6HO aToMamM
KBaHTOBas Touka nMeeT Pa3MECpPbI aTOMaA

B KBaHTOBOM TOUYKE ABMKEHHE OTPAHUYEHO B TPEX HANPABICHUSAX U DHEPre-
TUYECKUH CIIEKTP MOJHOCTBIO JUCKPETHBIN, KAK B aTOME

Bonpoc 49. YkaxwuTte npaBWIbHYIO MTOCJIEI0BATEILHOCTH BUIOB JIUTOTpaduu B
3aBUCUMOCTH OT YMEHBIIICHHUS pa3Mepa MoJydaeMbIX 3JIEMEHTOB HHTETPATLHBIX CXEM

(MMC)

OnTuyeckas > Y @-nurorpadust > PeHTreHoBCcKast > DIEKTPOHHO-TTydeBast
OnekTpoHHO-TyuYeBas > PentrenoBckas > Y @-nurorpadus > Ontuueckas
PentrenoBckas > Y ®@-nurorpadus > Onruueckas > DJIEKTPOHHO-TTydeBast

Y®-nurorpadus > Onruueckas > DINEKTPOHHO-IIy4eBasi > PEHTreHOBCKas

Bonpoc 50. Yrto takoe npexypcop?

r
AnnapaT AJI IIOJIYYCHMA HAHOYAaCTUIL

JIro60€e uCXOaHOE BEIIECTBO B XUMUYECKON PEAKITUY TTOJTYICHHSI HAHOYACTHIT
i o o
HcxoaHoe BemecTBo, KOTOPOE CTAHOBUTCS HEOOXOAUMOM, CYIIECTBEHHON

YacThIO MPOIYKTA

BGIHGCTBO-KaTaJII/BaTOp ITPpH MOJTYYCHUHU HAHOYACTHII.
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Bonpocsl k 3a4ery

1) O0mme cBeneHUs: 0 HAHOTEXHOJOTHSAX: UTO TOHUMAETCS IMOJA TePMUHAMHU
"Hanomarepuansl’, "Hanorexnomoruu'", "Hanocucremnas texumka'. [IpuBectu mpu-
MEPBL.

2) CKaHUPYIOINI TYHHEIBHBI MHKPOCKOIL: YCTPOWCTBO, MPHUHIIMI JCHCTBUSA,
PEKUMBI paOOTHI.

3) CkaHUPYIOUINI aTOMHO-CHJIOBOH MHUKPOCKOI: YCTPOHCTBO, TPHUHIUN JCH-
CTBUS, CIIOCOOBI MPOBEICHNSI AaTOMHO-CHIIOBOM MUKPOCKOIIHH.

4) 3ou10Bas JuTorpadus.

5) C yeM cBsi3aHa MOBBIMIEHHAS] TPOYHOCTh HAHOKPUCTAIUTMICCKIX MaTEPHAJIOB.

6) KakoBa 0COOCHHOCTH CTPYKTYPBI MEXK3EPHBIX I'PAHUI] HAHOKPUCTAJUIMIECKOTO
MaTepuaia.

7) KakoBa 110511 HAHOKPHCTAJLUTMYECKOTO BEIIECTBA, MPUXOMASIIETOCS HA MEkK3e-
PEHHBIE TPAHUIIBI.

8) [IpuBeaute GOpMYIIBI, OMUCHIBAIOIINE 3aBUCUMOCTH OOIICH JOJU IMOBEPXHO-
CTeH paszzena, oJied MEK3epEeHHBIX TPaHMI, a TaKKe TPOHHBIX CTHIKOB OT Pa3MepoOB
KPHUCTAJIOB.

9) KakoBbI TEpMOJIMHAMHYECKUE OCOOCHHOCTH HAHOCTPYKTYD.

10) Kak MO>KHO paccuuTaTh 3JICKTPOCONPOTHBICHUE HAHOMATEPUAJIOB.

11) Onpenenute 0COOEHHOCTH HAHO(PEPPOMATrHETHKOB.

12) Yem 3amensieTcsi (peppoMarHeTH3M MpH MEpexoje K HAHOMETPOBBIM pa3Mme-
pam.

13) OnpeaenuTe MOHATHE CyNeprIapaMarHeTH3M.

14) IepeuyrcauTe TUIBI HAHOTIOPUCTBHIX MaTEPHAJIOB.

15) Yem xapakTepu3yeTCs MOPUCTOCTb.

16) Uto Takoe 1EOJIUTHI U TJIe OHU MTPUMEHSFOTCS.

17) [laiite onpenencHre aMOP(PHOTO COCTOSIHUS TBEPAOIO TeJa.

18) Yro Takoe OJU3KHI U JAILHUN TOPSAIOK B TBEPIOM TeElIE.
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19) HazoBuTe OCHOBHOE OTJIUYHE MOHATHH «aMOP(hHOE COCTOSHUE» U «CTEKJIO-
00pa3HOe COCTOSTHHEY.

20) Ha3oBuTe OCHOBHBIC CITOCOOBI MTOJTyUeHHsT aMOP(HBIX CILIABOB.

21) B uem 3akirtoyaeTcss OCHOBHOE OTJIMYUE 30HHOW CTPYKTYPBI aMOP(HOTO TI0-
JYTIPOBOJHUKA OT €0 KPUCTAJUTMYECKOTO aHAaJIora.

22) Uro Takoe (ysuiepeH.

23) Yto Takoe (hyIepUTHI.

24) Uto Takoe HAHOKOMITA3UITMOHHBI HAHOMATEPHAJ.

25) B ueM 3akimogaeTcsi OTIMYHE METATMYSCKOT0 HAHOKOMITO3UTa OT TOJIUMEP-

HOTO.

26) Kakue cyIecTByIOT THITBI HAHOKOMITO3UTOB.

27) Kak u3MEHSIFOTCS MarHUTHBIE CBOMCTBA ITOJIMMEPHBIX KOMITO3UTOB.

28) [IpuBeaute mpuMepsl (GOPMUPOBAHUS METATIIONOIMMEPHBIX HAHOKOMITO3H-
TOB.

29) B kakux ycnoBusx GOpMHPYIOTCS HAHOKPHCTALUTUICCKUE TUICHKH.

30) Onpeenute posib SHEPTHU OCAKIAAEMBIX HOHOB B HOHHO-TIJIA3MEHHBIX METO-
nax.

31) HazoBuTe MexaHU3MBI yIpaBieHUs (OPMHPOBAHUEM HAHOKPUCTATUTMICCKHX
MTOKPBITUH.

32) Uto Takoe HAHOKOMITO3UTHBIE TIOKPBITHSI.

33) Kakue cymiecTByrOT Ipymiibl HAHOKOMITO3UTHBIX MOKPBITUI U KaK OHH KJlac-
CU(ULIHPYIOTCS.

34) C yeMm cBsI3aHO TOBBINIEHUE TBEPIOCTH B HAHOKOMITO3UTHBIX TIOKPBITHSX.

35) Kak BiusieT CTpyKTypa MOKPBITHI Ha TEPMHUUCCKUE CBOMCTRA.

36) Uto coboli mpeCTaBIseT aHTUKOPPO3HOHHBII MPUTIOBEPXHOCTHBIA HAHOCION
KOHCTPYKIIMOHHOT'O MaTepHara.

37)Uto coboii mpeacTaBiIsieT TePMOOAPhEPHBI MPUITOBEPXHOCTHBIN HAHOCIIOM
KOHCTPYKIIMOHHOTO MaTepuara.

38) B ueM COCTOMT TEXHOJOTHs W3rOTOBJICHUS HAHOQIIOUIHOTO YHUIA W TJIe OH
IPUMEHSETCS.

39) Uro Takoe OMOYUI U T]Ie OH PUMEHSICTCS.
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40) Kak mOJy4ar0T CBEPXTOHKHE METAJUIMYECKHE U YIJIEPOJAHbIC (DOJIBIH U T
OHU IIPUMEHSIIOTCS.

41) Ha3oBHUTE OCHOBHBIC HAIIPABIICHUS MPUMCHCHHSI HAHOKPUCTAJUIMYCCKHX Ma-
TEpUAJIOB B MPOMBIIIJICHHOCTH.

42) IlpuBenuTe MpUMephl IPUMEHEHUS HAHOCTPYKTYP B MPUOOPOCTPOCHUH.

43) HazoBuTe 0COOCHHOCTH NMPUMEHEHHS HAaHOPAa3MEPHBIX CTPYKTYpP, CO3AaHHBIX
C IOMOIIIBIO IMMYYKOB 3aPS’KEHHBIX YaCTHIL.

44) Ha3oBuTe BO3MOXXHOCTH HPUMEHECHHUsS YIJICPOJIHBIX HaHOTpYyOOok. ITpuBe-

JUTE MPUMEPHI TPUMEHEHHUSI HAHOCTPYKTYP B OMOTEXHOJIOTHH.

7.4. MeTOoauKA OlleCHUBAHUS 3HAHUI, YMEHM i, HABBIKOB

OricHKa 3HAHWH, YMEHHI W HAaBBIKOB U (WJIM) OMbBITA ACITEILHOCTH, XapaKTepH-
3YIOIIUX 3Tanbl GOPMHUPOBAHUS KOMIETEHUIMN MO MUCIUIUIMHE MPOBOAATCA B (opme
TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM arTecTalu. TeKyui KOHTPOJIb MPOBOJIUTCS B
TEUEHHUE CEMECTpa C IICJIbIO OMPEICIICHUS] YPOBHS YCBOCHHUS OOYyYarOMMMUCS 3HAHUH,
dbopMupoBaHUsSI YMEHUM U HAaBBIKOB, CBOEBPEMEHHOI'O BBISIBIICHHS MPETO/IaBaTeIeM He-
JIOCTAaTKOB B IMOJATOTOBKE OOYYAIOIIUXCS W MPUHATHS HEOOXOJAUMBIX €p IO €€ KOPPEeK-
TUPOBKE, a TaK)Ke JIJII COBEPIICHCTBOBAHUS METOJMKHA OOYyUCHHS, OpraHu3aIiud y4ueo-
HOM paboOThl M OKAa3aHUS UHANBUIYATLHON TOMOIIN O0YyYaIOIUMHUCS.

Kpurepuu oieHKH 3HAHMHA CTYJA€HTOB MPH NMPOBEAEHUH TECTUPOBAHMS

OueHka «OTJIMYHO» BBICTABIISIETCS MPU YCJIOBUU MPABUILHOTO OTBETA CTYJEHTA
He MeHee ueM 85% TecTOBBIX 3aJaHUN.

OueHka «X0pomo» BHICTABISETCS MPU YCIOBUHU MPABUIBHOTO OTBETAa CTYJEHTA
He MeHee yeM /0% TeCTOBBIX 3aIaHul.

OueHka «yJg0BJIETBOPUTEILHO» BBICTABISACTCS MPU YCIOBUU MPABUIBHOTO OT-
BeTa cTyJieHTa He MeHee yeM 50% TecTOBBIX 3aJIaHUi.

OueHka «HeYJI0BJETBOPUTEIbLHO» BBICTABIISIETCS TMPHU YCIOBUHM TMPABUIBLHOTO
oTBeTa cTyqeHTa MeHee ueM 50% TecTOBBIX 3a/IaHUI.

Kpurtepuu onieHKk#n 0TBETOB Ha 3a4eTe

OueHkM «3a4TEHO0» 3aCITy’)KHBAET CTYJICHT, OOHAPYKUBIIIHA BCECTOPOHHEE,
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CHUCTeMaTHU4EeCKOe U Ii1y0OKoe 3HaHMe y4eOHOro marepualia, yMEIIui cBOOOIHO BBI-
MOJIHATH 3aJaHUsl, IPEAYCMOTPEHHBIE NPOTPAMMOM, YCBOUBIINKA OCHOBHYIO U
3HAKOMBIA C JOMOJHHUTEIBHON JUTEpaTypod, pPEKOMEHJIOBaHHOW Kadeapoiul, JeMOH-
CTPHUPYIOIIUE CUCTEMATUYECKHUN XapaKTep 3HAHHWK MO0 TUCHIUILIMNHE U CIIOCOOHBIE K MX
CaMOCTOSITEIIbHOMY TTOTTOJTHCHUIO M OOHOBJICHHUIO B XOJ1€ Y4I€OHI.

OuneHka «He3aYTEeHO0>» BBICTABIISICTCS CTYJACHTaM, OOHAPYKUBIIHUM MPOOEIIB B 3HA-
HUSX OCHOBHOTO y4eOHOTO MaTepuala, JOIMYyCKAIOIUM MPUHIIUIIAAIBHBIC OIUOKH B
BBITIOJIHEHUU TIPEYCMOTPEHHBIX MPOrpaMmoi 3ajaHuid. Takol OIIEHKH 3aCy>KHMBAIOT
OTBETHI CTYJICHTOB, HOCSIIIME HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIH,

MMOBEPXHOCTHBIM XapakTep, KOra CTYJCHT HE MTOHUMAET CyIIECTBA U3JIAraéMbIX UM BO-
IIPOCOB, YTO CBUJIETEIBCTBYET O TOM, UYTO CTYJICHT HE MOXKET JajbIle MPOA0JIKATh 00Y-

yeHue 6e3 JOITIOJIHUTCIIBHBIX 3aHATHUH 11O COOTBCTCTByIOHICﬁ JUCHHUITIINHE

8. [lepeyeHb OCHOBHOI M JONOJTHUTEJIHLHOMH YUeOHOMH JIUTEPATYPBI,
HEe00X0AMMOii 11l OCBOCHUS JUCIUIIIMHBI
a) Ocnoenasn rumepamypa.

1. MarepuaJioBeieHHEe U TEXHOJIOTHUSI MATEPHAJIOB | yieOHOE [T0COOUE, PEKOM.
Hayuno-meronnueckum coBetoM / [Tox pen. A. U. bateimea. - Mocksa: TH®PA-
M, 2013. - 288c.

2. Koo, A.H. OcCHOBbI HAHOTEXHOJIOTHM B TeXHHKe. ydeOHOe mocodme s
CTy. BeICII. YueO. 3aBeaenuit. Jomymr. YMO no oOpa3oBaHuio B 00J1. aBTOMATH-
3UPOBAHHOTO MAIIMHOCTPOCHHUS. - 2-€ U3[., cTep. - MockBa: M3nar. nentp "Axka-

nemus', 2011. - 240c.

0) /lononnumenvnas 1umepamypa.
1. JlozoBckuii, B.H. HanoTexHoJioruu B 3j1eKTpOHUKe. BBeieHne B ciennaib-
HOCTh: yueO. mocooue / B.H. Jlozorckuii, C.B. JlozoBckuii.. — Cankr-IlerepOypr:
Jlansw, 2018. — 332 c.
https://e.lanbook.com/book/107288
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2. Peaqn3anus MHHOBAIIMOHHBIX TEXHOJIOTHH TEXHHYECKOI0 CEPBHCA | HAYUYHOE
uznanue / I1. U. Bypak, U. T'. T'ony6eB. - Mocksa: ®T'BHY "Pocundopmarporex",
2014. - 164c.

3. Peanu3zanust uHHOBanMoHHbIX MPoekToB B AIIK: onbIT 1 nepcnexktunbl / T,
E. Mapunuenko, B. H. Ky3smus, A. I1. Koponskosa - M.: ®I'BHY "Pocundopma-
rpotex”, 2017. - 80c.

9. IlepeueHnb pecypcoB HH(OPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBbIX /IJI51 OCBOCHUS M CIUILIUHbI
1. MuHuCTEpCTBO CceNbCcKOro xo3siicTBa PM.- mcx.ru
2. Elibrary. ru (PMUHLI)- nay4Has sekTpoHHas oudimoreka. — Mockga, 2000.

http://elibrary.ru

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

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

5. Poccwuiickast rocymapcTBeHHass Onbanoreka - Isl.ru
6. becrutatras anekTpoHHas OMbIMOTEKa - EnMHOE OKHO MOCTyMma K oOpa3oBa-

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

7. Pecypc MCX P® - CucremMa qucTaHIMOHHOTO MOHUTOPHUHIA 3€MEJb CEIlb-

xo3naszHauenus AIIK (CAM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®denepanbvhas ['eonnpopmaninontas cucrema «ATtiac 3e-

Menb cenbxo3HaszHaueHus» (PI'MC A3CH)- http://atlas.msx.ru.

HanmenoBanue
HaumenoBanme
OpraHu3anmum-
DJICKTPOMHO- IIpuHaaaeKkHOCTH Anpec caiita BJIa/Ie/IbLa, PEKBHU-
0MOIMOTEeYHOM CcH- ’
crempr (3BC) 3UTHI IOTOBOPA HA
HCIO0JIb30BAHUE
DIEKTPOHHO- 00O «M3naTenbeTBO
OubIMOTEeYHAS CU- Jlaup» CaHKT-
crema «M3narens- _ [TerepOypr orosop
1 c1B0 Jlanb» (M- CTOPOHHSS http://e.lanbook.com No 36 o1 02.03.2018r
’KEHEPHbIC HAYKU» U ¢ 15/04/18 no
«udopmaTnka») 15/04/2019
DIEKTPOHHO- 00O «M3naTenbeTBO
OubIMoTEeYHAS CU- Jlaup» CaHKT-
2 | crema «M3narenb- CTOPOHHSIS http://e.lanbook.com | ITetepOypr JJoroBop
ctBo Jlaub» (Kyp- ot 09/07/2013r.
HAaJTBI) be3 orpannveHus
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‘ ‘ ‘ BpEMEHU

10. MeToauyeckue yKazaHus JJiA 00y4aIOIMXCS M0 OCBOCHUIO TUCIMIIMHBI

N3ydenne nucuuiuinabl «HaHOTEXHOJIOTMU U HAHOMATEPUAIIBI» OCYIIIECTBISETCS
C UCTOJIb30BAHUEM KJIACCUYECKUX (OPM YyUEOHBIX 3aHATHUM: JEKIUN, MPAKTUUYECKUX 3a-
HATHI, CAaMOCTOSITEILHON pabOThl BO BHEAY IUTOPHON 00CTaHOBKE.

PexoMeHIaMM 1O MOATOTOBKE K JIEKIIMOHHBIM 3aHATHAM (TeopeTH4YecKuii
Kypc). Jlekuus sBisercs Beayiied Gopmoii yueOHbIX 3aHATHH. JIeKius mpeaHa3Haye-
Ha ]IS U3JIOKEHUS MPEroaBaTeIeM CHUCTEeMAaTU3UPOBAHHBIX OCHOB HAay4YHBIX 3HAHUM
N0 JUCUUIUIMHE, aHAIUTHYECKOW HMHQPOpMalud O JUCKYCCHOHHBIX mpoOiemax. Ha
JIEKIUH, KaK MPaBUJIO, MOJHUMAIOTCS HAauOoJiee CIIOKHBIE, Y3JIOBbIE BOIPOCH! YueOHOM
JTVCLUTUINHBI.

MaxkcumanbHbiit 3QPEKT JTeKIUs TaeT TOTa, KOT/ia CTyACHT 3apaHee TOTOBUTCS K
JIEKITMOHHOMY 3aHSTHIO. 3HAKOMUTCS € MPOOIEeMaMHt JICKIIUK TI0 YYeOHHUKY WJIU IO MPOo-
rpaMMe JTUCHMIUIUHBI. PekoMeHyeTcss mpocMaTpUBaTh 3alMCH MPEIBIIYIIEro YueOHO-
r'0 3aHATHS, UCXOJIS U3 JIOTUYECKOTO €MHCTBA TEM YU€OHOU JUCIUILINHBI.

B xone nexkuuu CTyAeHTy 1enecoo0pasHo:

CtpeMuThcs HE K JOCIOBHOM 3allMCU W3JIaraéMoro IMpernojiaBaresieM y4eOHOro
Marepualia, a K OCMBICICHUIO YCJBIIIAHHOTO W 3alMCH CBOMMHU CJIOBAaMH OCHOBHBIX
(dakToB, MBICIIEH JIEKTOPA; BbIpaOaThIBATh HABBIKU TE3UCHOTO M3JIOKEHUS M HAMCAHUS
y4eOHOTO MaTepuala, BECTH 3allUCH «CBOUMHM CJIOBAMH», BMECTE C T€M, HE JIOIMycKas
MCKaXXEHUsI WK TOJMEHBI CMbICIIa HAyYHBIX BhIpaKeHUM. OnpenesieHusi, Ha KOTOPhIC
oOpaiiaeT BHUMaHUE MpenoiaBaTeb JU00 CJI0BaMH, JIMOO MHTOHAIIUCH, CIIeIyeT 3allu-
ChIBaTh YETKO, 10CTOBHO. Kak npaBuiio, Takue onpeaesieHus IpenoaaBaresib MOBTOPSET
HECKOJIBKO pa3 WU JaeT MO/ 3aIUCh.

1. OcTaBnaTh B TETpaaM ISl KOHCIEKTA JICKIIMU IIMPOKUE TOJIs, OO BECTH
3alMCH Ha OJHOM CTpaHMIle. DTO HYKHO JJISl TOTO, YTOOBI B TAJIbHEHIIIEM MOKHO OBLIO
Obl BHOCUTH HEOOXOJIUMBIC JOMOJHEHUS B COJACP)KAHUE JICKIMU W3 Pa3IAYHBIX
MCTOYHUKOB. MOHOTpaduil, yueOHbIX TOCOOUH, MEPUOAUKHU U AP.

2. Tlucate Ha3BaHHWE TEMbI, y4€OHBIC BOIPOCHI JICKIIMM HAa HOBOW CTpaHUIIC
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TeTpaju, YTOOBI JIETKO MOKHO ObUIO HAUTH HEOOXOAMMBIE YUeOHBIN MaTepuall.

3. HaumHatpe KaXXIyl0 HOBYIO MBbICJIb, HOBBIA ()parMeHT JEKIHH C KPAaCHOMH
CTPOKH; 3aroJIOBKM U MOJ3aroJIOBKH, BaKHEWIIIME MOJOKEHUS, Ha KOTOpble 0Opaiaer
BHUMaHUE IMPEMNoJaBaTeNlb, a TaKKe OIPEACNCHUs BBIACIATh: OyKBaMU OOJIBIIETO
pa3Mepa, YepHUJIIaMH JPYToro I[BETa, JTM00 MOTYEPKUBATh.

4. HywmepoBaTs Berpeuaromuecs B JeKuu nepeurcienus mudpamu: 1, 2, 3. . .,
win OykBamH: a, O, B. . . . [lepeuncnenus myurie 3anuchiBaTh cTONOIOM. Takas 3anuch
NpUIaeT KOHCIEKTY OOJBIIYI0 HATJISIIHOCTh U CIIOCOOCTBYET JyUlIEMYy 3allOMUHAHUIO
y4eOHOro Marepuania.

5. BelpaboTaTth ynOOHYI0O M MOHATHYIO JUIsi ce0sl CHCTEMY COKpAlleHHd U
YCIIOBHBIX 0003HAYeHUH. DTO SKOHOMHUT BpeMs, MO3BOJISIET 3alUCHIBATH MaTepHall
KaKJOW JIEKIIUU MTOYTH JOCIOBHO, JA€T BO3MOXKHOCTh CKOHIIEHTPUPOBATh BHUMAHUE Ha
COJIepKaHUU U3JIaraeMoro Marepuana, a He Ha MEXaHHMYeCKOM Tpolecce
KOHCIIEKTHUPOBAHUA.

[To okoHYaHMIO JIEKIIMH IIeJIeco00pa3HO N0padaThIBaTh €€ KOHCIEKT BO BpEMs
CaMOCTOSITENIbHON paboThl B TOT )K€ JIEHb, B KpailHEM cilydae, HE MO3/IHEE, YeM CITYCTS
2-3 NHA TOCJe €€ MPOCIYIIMBAaHUA. DTO BaXKHO MOTOMY, YTO elle He 3a0bIT y4eOHBIH
MaTepuai JeKIUH, CTYACHT HaXOIUTCS MO/ €€ BIeYaTIeHHEM, KaK MPaBUiIo, SICHO TIOM-
HUT YKa3aHus MPerojaBarelis, XOpOIIo OCO3HAET, YTO €My HEMOHATHO M3 MaTepuala
JICKIIHH.

PexoMeHgauum no moAroToBKe K NMPaKTHYeCKUM 3aHATUAM. CTyleHTaM ciie-
AyeT MPUHOCUTDH C OO0 PEKOMEHIOBAHHYIO MPETOJaBATENIeM JIUTEPATyPy K KOHKpET-
HOMY 3aHsaTHhio. HambOosee menecooOpaszHasi cTpaTerusi CaMOCTOSITEIbHONW TOJTOTOBKHU
crynenTa k [13 3akmrouaercsi B ToM, 4TOOBI Ha MIEPBOM dTarle YCBOUTH COJIEP’KaHUE BCEX
BornpocoB 13, oOpaiiass BHUMaHUsI Ha y3J10BbIe MPOOJIEMBI, BBIJICIICHHBIC Mpero aBaTe-
JIeM B XOJI€ JICKITUHU 00 KoHCyabTaruu K [13. J{ms a3Toro Heo6Xoaumo, Kak MUHUMYM,
MPOYMUTATh KOHCIEKT JEKIMH U y4eOHHK, 0o yuebHoe mocobue. Crneayrommii 3tan
MOATOTOBKH 3aKJII0YaeTCs B BRIOOPE BOIpoca Jisi 0ojiee rTyOOKOTO U3yUeHUsI C UCTIONb-
30BaHUEM JOTIOJHHUTEIBHON JUTEepaTyphl. [10 3TOMy BOMPOCY CTYIEHT CTaHET IJIABHBIM

crienpanuctom Ha I13. LleHHOCTH BBICTYIUIEHUA CTyIeHTa Ha 113 Bo3pacrer, eciiu B X0/1€
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paboThl HAJ JIUTEPATYPOU OH COMOCTABUT Pa3HbIE TOUKU 3PEHUS HA Ty WU MHYIO MPO-
onemy.

[Tocne uzyuenuss u 00001IeHUST UHPOPMAITUH, KOTOPYIO COAEpPKAT UCTOUYHUKU U
JUTEpaTypa, COCTABIISIETCS PAa3BEPHYTHIM WM KPATKUN TJIaH BBICTYIUIEHUs. OKOHYa-
TEIbHBIA BAPUAHT IJIAHA BBICTYIUICHHS B UEAJIE )KEJIATEIIbHO UMETh HE TOJBKO Ha Oyma-
re, HO U B TOJIOBE, U3Jlaras Ha 3aHsITHM MOATOTOBIEHHBIA BOIPOC B CBOOOIHOM (opme,
HAU3yCTh, YTO TTOMOXKET JIYUIIEMY 3aKPEIJICHUIO Y4eOHOTo MaTepuasa, CTaHeT XOPOIei
TPEHUPOBKON YBEPEHHOCTH B CBOMX cwiax. lIpu HeoOxomumocTh He BO30OpaHseTcs
«TIOATJIABIBATHY B IIJIAH HA JINCTKE Oymaru, 4ToObl He OIIUOUTHCS B IU(pax, TOUHEE Te-
peaaTb cojep KaHue UUTAT, HEe 3a0bITh KAKOW-TO BaXKHBIN CIOKET TEMbI BBICTYTICHUSI.

B xozne pabotsl Ha I13 oT cTyneHTa TpedyeTcs HOCTOSIHHBIN CAMOKOHTPOJIb.

Crnymas peruiMky B XOJIe JUCKYCCHH, BaXXHO HAyYUThCSl yBa)kaThb MHEHHE coOe-
CEe/IHUKa, HE NepeOuBaTh €ro, /aBas BO3MOXKHOCTb MOJHOCTBIO BBICKa3aTh CBOIO TOUKY
3pEHUSL.

CtyneHtaM, MPOMYCTUBIIAM 3aHITUs (HE3aBUCUMO OT NPUYHH), HE HMCIOIINE
NMCbMEHHOIO PEIIEHUS 3a/1a4 WM HE MOJATOTOBUBIIHECS K AAHHOMY MPAKTUYECKOMY
3aHATHIO, PEKOMEHIYETCSI HE T03KE YeM B 2-HEACNbHBIM CPOK SIBUTHCS HA KOHCYINbTa-
MO0 K MPENoAaBaTeNI0 U OTYUTATHCS MO TeMe, u3ydaBuieiics Ha 3aHATUU. CTyAeHTHI,
HE OTYUTABIIUECS M0 KAKJ0M HEe MpopadOTaHHON MMU HA 3aHATHSX TEME K Hayay 3a-
YETHOM CECCUH, YIyCKalOT BO3MOKHOCTh IMOJYYUTh MOJOKEHHbIE Oalibl 32 paboTy B
COOTBETCTBYIOILIEM CEMECTPE.

JokJiag — 3To mMyOJIMYHOE COOOIIEHHE, TTPEICTABIIAIONIEe COO0M pa3BepHYTOE U3-
JIO’)KEHUE Ha onpeieeHHYI0 TeMy. OH OTIM4aeTcs OT BBICTYIIEHUI O0JIbIIMM 00BEMOM
BpeMeHH — 20-25 MuHYT (BBICTYIUICHHUS, KaK MpaBuiio, orpanudeHbl 10-12 MunyTamm).
Jlokiian Takxe MOCBSIIeH 0oJiee IUPOKOMY KPYT'Y BOIPOCOB, YEM BBICTYILICHUE.

Tunuunas ommoOKa JOKJIATIYMKOB B TOM, YTO OHHM M3JIAral0T COJIEp:KaHre MpoOIeM
JOKJIa/1a SI3bIKOM KHHUTU M JKYPHAJIOB, KOTOPBIA TPYJHO BOCHPUHUMAETCS HA CIyX. Y CT-
Hasi U MUCbMEHHAs pedb CTPOATCS Mo-pasHoMy. Hambonee ynoOHast 1uist CIIyXOBOTO BOC-
npustusi ppaza coaepKuT 5-9 CMBICIOBBIX €IUHUI], MPOU3HOCHUMBIX Ha OJHOM B3JI0XE.
DTO COOTBETCTBYET 00bEMY ONEPATUBHOMN MaMsATH YeloBeKa. B mepBbie 5 CeKyH]I JOKIa-

Jla CJIOBAa, MPOU3HECEHHBIE CTYICHTOM, YACPKUBAIOTCA B MaMSITH €r0 ayJUTOPUHU Kak
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3By4anue. llenecooOpa3Ho mosTomy 3a 5 cekyHJ cHOpMHPOBATH 3aBEPIICHHYIO (Ppasy.
D10 0bOecreurBaeT €€ OCMBICIICHUE CIYIIATEISIMUA JI0 MOCTYIJICHUsI HOBOTO 00beMa WH-
dbopmarum.

Jpyras TunryHas olMOKa JOKJIAJYMKOB COCTOUT B TOM, YTO UM HE YAAETCS BbI-
JepKaTh Bpemsl, OTBEJICHHOE Ha Jokad. YToObl n30ekaTh 3TOM OMIMOKH, HEOOXOIMMO,
HaKaHyHE MPOYUTATh JOKJIa/l, BBISICHUB, CKOJHKO BPEMEHU MOTPEOyEeTCsl Ha €ro YTeHHUe.
JUia ynoOcTBa KelaTenbHO NPSMO Ha CTPAHMIAX JOKJIa/la MPOBECTH PacdyeT BPEMEHH,
OTMeyYasi, CKOJIbKO OPUEHTUPOBOYHO YIAET HA UTeHUE 2, 4 CTpaHHUIL U T.[I.

3aBepiieHue padoThl HaJ TOKJIA0M MPEATOIAraeT BbIICJICHHE B €r0 TeKCTE TJaB-
HBIX MBICJIEH, apryMeHTOB, ()aKTOB C MOMOIIBI0 a03aleB, NOTYEPKUBAHUEM, HCIOIb30-
BaHUEM Pa3JIUYHBIX 3HAKOB, YTOOBI CMBICIIOBBIE 00pa3bl JOKIIaAa MPUOOPETH U 3pUTEIb-
HYIO HaIJISITHOCTh, OOJIEryaronlyo padoTy ¢ TEKCTOM B XOJI€ BBICTYIIJICHUSI.

Mertoanyeckue peKOMEHAAlMM MO MOATOTOBKe K 3adery. M3yueHue aucnu-
IUIMHBI 3aBepIlaeTcs cnayeil odyuaronmucs 3adera. Ha 3adere onpenensercs KadyecTBO
1 00bEM YCBOEHHBIX CTyIeHTaMu 3HaHui. [loaroroBka kK 3aueTy— mpoiecc UHIUBHITY-
anbHBIA. Tem He MeHee, CYIIECTBYIOT HEKOTOPbIE NPaBUIIa, 3HAaHUSI KOTOPBIX MOTYT OBbITh
TOJIE3HBI J1JIS1 BCEX.

B xoxe moAroToBKM K 3aueTy oOydarouIuMcs JTOBOJASTCS 3apaHee MOJArOTOBJIEH-
HbIE BOIMpPOCHI 10 auciuiuivHe. [lepedyenp BonpocoB ais 1udpepeHpoBaHHOrO 3aye-
Ta COJIEPKUTCS B AAHHOU paboyel mporpaMme.

B npenasepun 3adera mpernoaaBarenb 3a0JarOBPEMEHHO MPOBOJIUT IPYIIIOBYIO
KOHCYJIBTALIMIO U, B CIy4yae HEOOXOJUMOCTH, UHANBUIYAIbHbIE KOHCYJIbTAIIMU C 00Y-
yatomuMmuca. [Ipu mpoBeaeHUM KOHCYNbTAllMM 0000LIaeTCsl MPONACHHBIM MaTepual,
PacKpbIBAETCS JIOTUKA €r0 U3YUYEHUS, IPUBIIEKAETCS BHUMAHUE K BOIIPOCAM, IIPEICTAB-
JISFOIIUM HauOOJIbIIME TPYAHOCTH JIJII BCEX WM OOJBIIMHCTBA OOYYarOUIUXCS, PEKO-
MEHyeTCs JInTeparypa, HeoOXoaumasi sl HOJArOTOBKHU K 3a4eTy.

[Tpu moaroToBke K 3aueTy oOydaroliuecs BHUMATEIbHO M3Y4arOT KOHCIIEKT, pe-
KOMEHJIOBAaHHYIO JIMTEPATypy U JENal0T KpaTKUE 3alKCH MO KaxAoMy Bompocy. Takas
METOJIMKA TI03BOJISIET MOJIYYUTh MPOYHbIE U CUCTEMATHU3MPOBAHHBIE 3HAHUS, HEOOXOIU-

MbI€ Ha 3a4yeTe. 3aJ0roM YCHGH_IHOI\/'I caadn 3a4cTa ABIIICTCA CUCTEMAaTH4YCCKaAa pa60Ta
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HaJl y4eOHON AMCLUUIUIMHON B TeueHue roja. HakanyHe u B mepuoj sK3aMeHallMOHHON
ceccur HeoOXoIMMa U IieJIeHapaBIeHHas TOArOTOBKA.

HauynHate NOBTOpPEHHE PEKOMEHIYETCS 3a MECAL-IIOJITOpa 0 Hadaja CECCHUH.
[TonroToBKy K 3a4eTy >KelaTeJbHO BECTH, UCXOS U3 TPeOOBaHUN MPOTpaMMbl yueOHOU
JUCLUILIMHBL. DTUM JOKYMEHTOM Pa3pelIeHO NOJIb30BaThCS HA SIK3aMEHE.

['oTOBSCH K 3a4eTy, Jydlle BCEr0 COYETaTh NOBTOPEHHUE II0 MPHUMEPHBIM KOH-
TPOJBHBIM BOIIPOCaM C MapajuIeNbHBIM MOBTOPEHUEM MO MporpamMMe y4yeOHOUM TucCIH-
IUIAHBI.

Ecnu B pacniopshk€HUM CTYAEHTA €CTh HECKOJIBKO JHEH Ha MOATrOTOBKY, TO LieJie-
COO0pa3HO OMNpeNeIUTh IpapuK MPOXOKACHUS BOMPOCOB U3 pacuera, 4ToObl OCTalIOCh
BpeMs Ha MIOBTOPEHHUE HanboJiee TPYIHbIX.

OOyuaroiuecs, UIMEIOUIUE 33JI0JKEHHOCTh WM HEUCIIPABJIEHHbIE HEYOBJIETBO-
pUTENBHBIE OLIEHKH 10 CEMUHAPCKHUM 3aHATHUAM, K 3a4€Ty C OLIEHKOU HE TOIY CKarOTCH.

B xone cpaum 3adera y4MTBIBAETCS HE TOJIBKO KaueCTBO OTBETA, HO M TEKyIas
yCIeBaeMOCTh oOyyarolerocs. BeqomMocts nocie caauu 3a4eTa 3aKpbIBa€TCs U CIAETCA

B y4eOHYIO0 4acTh (aKyJbTeTa.

11. UndopmManMoHHbIE TEXHOJIOTHH U IPOrPaAMMHOE 00ecrievyeHue

[Tepevyerr MHOOPMAITMOHHBIX TEXHOJOTHMA, UCIIOIB3YEMBIX MPU OCYIICCTBICHUH
o0pa3oBaTenbpHOTO Ipoliecca Mo AUCIUILINHE:

- TEXHHYECKUE CPEJICTBA. KOMIIBIOTEpHAs TEXHUKAa M CPEJCTBa CB3U (mepco-
HaJbHBIC KOMIBIOTEPHI, POEKTOP, HHTEPAKTUBHAS JTIOCKA, BUICOKAMEPHI, aKyCTHICCKas
CHUCTEMA U T.]I.);

-METO/Ibl OOYUYCHHS C MCIOJb30BaHHEM MH(POPMAIMOHHBIX TEXHOJIOTHH (JIeMOH-
CTparysi MyJIbTUMEIUHHBIX MATEPUAJIOB | T.JI.);

-nepeveHb VIHTEpHET-CEpBUCOB M 3JICKTPOHHBIX peCcypcoB (ITOMCKOBBIC CHCTEMBI,
AICKTPOHHAS TT0YTa, MPO(ECCHOHATbHBIC, TEMATHYCCKUE YaThl M (DOPYMBI, CHCTEMBI
ayuo W BUJEO KOH(EpeHIn, OHJIaiH SHIUKIONEINN U CIPABOYHUKH; IJICKTPOHHBIE

y4eOHbIC U Y4eOHO-METOIUUCCKUC MATCPHAIBI).
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IIporpamMmmMHoe o0ecriedeHue
(JIMIIeH3MOHHOE U CBOOOTHO PACIPOCTPaHSIEMOE),

HCIMOJIB3YEMOC B y‘leﬁHOM nmpouaecce

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 JaeicTBUS JIUIIEH3UHU — 3 TO/1a.

Education Master Suite

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

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

CnpaBounas npaBoBas cuctema Koncynprant [Imroc. http://www.consultant.ru

12. OnucaHue MaTepraJbHO-TEXHUYECKOH 0a3bl He0OXOAUMOM J1JIst
OCYIIIeCTBJIEHNSI 00PAa30BATEIBLHOI0 IMPOLEcca
CranaapTHO-000pyJOBAHHbBIE JICKIIMOHHBIC ayAUTOPUH, JIsI TPOBEICHUS JIEK-
1y, s mpoBeieHus 3aHSITUIA UCIIOb3YIOTCS JICKIIMOHHAS ayJUTOPUS U MPAKTUKYM.
KomneroTepHsiif kinacc, 1abopaTopHoe o0OpyAOBaHUE, IUIaKaThl MO pas3jenaM JUCIU-

IUIMH, KOHTPOJIUPYIOILIAsi KOMIIBIOTEPHAs TECTOBAs IporpaMma

13. OcobeHHOCTH peau3anuu JUCIUIJIMHBI IJIsi HHBAJU/IO0B U JIMII ¢
OrPpAHNYEHHBIMH BO3MOKHOCTAMHU 3/10POBbA

OOy4aronuMcst ¢ OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 3I0POBbSI MIPEIOCTABIISIOTCS
CrieliMaJIbHbIE YUEOHUKU M y4eOHbIC MOocOOUsl, MHas yueOHas JuTepaTypa, Mpe1ocTaB-
JICHHE YCIIYT acCUCTeHTa (MTOMOIIHKMKA), OKA3bIBAIOIIEr0 00YJYaronUMCs HEOOXO0AUMYFO
TEXHUYECKYIO TTOMOIIIb.

a) JIs1 CJ1a00BHASIIHX:

- Ha 3a4eTe NMPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIMI CTYJACHTY HEOOXOAUMYIO

TIOMOIIb ¢ YYETOM WHAWBUIYAIBHBIX OCOOCHHOCTEH (OH IOMOTaeT 3aHATh pabouee Me-

- 40 -


http://sunschool.mmcs.sfedu.ru/courses
http://mmcs.sfedu.ru/
http://www.consultant.ru/

CTO, TMEPEJABUTATHCS, MPOYNUTATh U OPOPMUTH 3aJaHHUE, B TOM UHUCIIE, 3alMCHIBAs MO
JTHKTOBKY);

- 3aJ[aHVsl TS BBITIOJIHEHUS, @ TAaK)Ke MHCTPYKIIMS O TMOPSIIKE IPOBEICHUS 3aueTa
3aUUTHIBAIOTCS ACCUCTEHTOM;

- MIChbMEHHBIC 3aJ[aHUs BBITIOJHIIOTCSA Ha OyMmare, HaJUKTOBBIBAIOTCS aCCHUCTEH-
Ty;

- o0ecrieunBaeTcss MHANBUAYyaTbHOE paBHOMEpHOE ocBemeHne He MmeHee 300
JIFOKC;

- CTYACHTY JUIsl BBIMIOJHEHUS 3aJlaHus MPU HEOOXOJAMMOCTU TPEIOCTABIIACTCS
YBEJTMYHMBAIOIIEE YCTPONCTBO.

0) IS TUIyXHX M CJ1a00CTbIIIAINX

- Ha 3a4eTe MPHUCYTCTBYET ACCHUCTEHT, OKA3BIBAIOIINI CTYJIECHTY HEOOXOIUMYIO
TIOMOIIIb C YYETOM UHANBUIYAIBHBIX 0COOCHHOCTEH (OH IOMOTaeT 3aHsTh pabouee Me-
CTO, TIEPEABUTATHCS, MPOUUTATh U OPOPMUTH 3aJlaHKe, B TOM YHUCIIE, 3alHUChIBas MOJ]
JTUKTOBKY);

- 3a4eT MPOBOJUTCS B MUCbMEHHOU QopMe;

- obecreunBacTCsl HaaWYME 3BYKOYCHJIMBAIOIICH armmapaTypbl KOJIJICKTHBHOTO
WCITOJIB30BaHUS, TPU HEOOXOIMMOCTH TMOCTYMAIONUM TPEIOCTABIISIETCS 3BYKOYCHIIH-
BaOIIasl anmapaTypa WHIUBHIyJIbHOTO ITOJIh30BaHHUS.

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

B) JUISH JIMI C HAPYIIEHUSIMU OTOPHO-IBHIATEJbLHOI0 annapara (TsKeJIbIMu
HAPYIIEHUSAMH JBHUTATEJbHbIX (PYHKIHI BepXHUX KOHEYHOCTElH WM OTCYTCTBHS
BEPXHUX KOHEYHOCTEN):

- MUCHbMEHHBIE 33JIaHUS BBIMIOJTHSIOTCS HA KOMITBIOTEPE CO CIICIHATIU3UPOBAHHBIM
IIPOTrPAMMHBIM 00CCTICYCHUEM HITH HATUKTOBBIBAIOTCS aCCUCTCHTY.

- 110 KEJIAHUIO CTYJICHTa 3a4eT MPOBOJUTCS B YCTHOU (hopMme.
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Jlono/iHeHUsI ¥ U3MEHEHNsI B Pa0041yI0 NPOrpaMMy JTUCHHAINIMHBI

Buecennbie n3menenns Ha 20 /20 y4eOHbIi roj

YTBEPXJALIO
npopexmop no yueonou pabome
C. A. Kypbanos
« » 20 ..

B nporpammy aucturinabl (MOIYIIs)
«HAHOTEXHOJIOTUM 1 HAHOMATEPUAJIbI»
no Hanpasyienuto noArotoBku 20.03.02 «IIpupomnooOycTporcTBO U BOAOMOIB30BAHUE»
BHOCSITCSI CJIEAYIOLINE U3MEHEHMUS

IIporpamma nepecmoTpeHa Ha 3acelaHuu Kadeapsol

[Tpotokon Ne oT T.

3aBemyromuii kaheapoi

[ uxcannoB b.U./ _ npogpeccop | | /
(bammtust, ¥Ms1, OTIECTBO) (yuenoe 3Banwue) (moamuce)
Onodpeno

[Ipencenarens MEeTOAUUYECKON KOMUCCUU (PaKyIbTETa

| Ky3uenoa U.W. [ cm. npenoo. | /

(pammuus, umst, 0TIECTBO) (yuenoe 3Banmue) (momrucs)
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Jlucet perucrpauuu udmenenu B PI1/1

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