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Ilenb TUCUUILIVHBGI.
- mpuoOpeTeHre CTyICHTAMH 3HAHUI M HABBIKOB B 00JIACTH HOBEHIITMX TEXHOJIOTHIA;
- 3HAHHE OCHOB KJIACCU(UKALMN HAHOTEXHOJIOTHH U HAHOMATEPHAJIOB,;
- IOBBIIIEHUE 00111e00pa30BaTEIBLHOI0 YPOBHS
3aoauu NUCUUIIINHEI.
- OCBOCHHUE METOJOB TEOPETUUECKOIO PACUETA U HKCIIEPUMEHTAIIbHBIX UCCIEA0BAHUN
napameTpoB MOITYNPOBOIHUKOBBIX MAaTEPHATIOB MUKPO U HAHO (POpM:
- 1aTh UH(OPMAIIKIO O CBONCTBAX MOTYNPOBOAHUKOBBIX U HAHOMATEPHUAJIOB, TPUMe-
HSEMBIX [IPU TPOU3BOJICTBE JIIEMEHTOB MUKPO U HAHO JIEKTPOHHUKH;
- HAyYUTh NIPUHUMATh U 0OOCHOBBIBATH KOHKPETHBIC TEXHUUYECKUE PEIICHUS MIPH T10-
CJIEAYIOIIEM KOHCTPYUPOBAHUHM MOTYIPOBOIHUKOBBIX JIEMEHTOB MUKPO U HAHO
MacTaOHBIX (POPM.

1. llequ ¥ 3a7a494 JUCHUILIHHBI

2. IllepevyeHb JIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHsI M0 TUCIHUILINHE,

COOTHECEHHBIX C IJIAHMPYEMBbIMH Pe3yJIbTATAMM 0CBOCHHSI 00pa30BaTeIbLHOM
NPorpaMMslI

[Tpouecc M3yyeHUs TUCLUIUIMHBI HampaBiieH Ha (OPMUPOBAHHE CIETYIOIIUX
xkomrereHunii OI1 BO u oBnajieHue caeayomuMu pe3yiabTaTaMu 00y4eHus 110

JUCIIUITIINHEC.
B pesynbprare u3yueHus pasnena AUCLH-
Conepxa- IUIMHBI, o0ecreynBaromero GopMHUpoBaHUe
Paznen JUCLUTUIMHB, . .
Kowm- HHE KOMIe- | /@ o ot srans | <OMIETEHIMH (nnu ee wacTu) 0OydarOIMINIi-
NEeTeH- | TeHIHHU m Cs1 JIOJIKEH:
¢dbopmMHupoBaHUsS  KOMIIe-
1708 (v ee ya- . Brnanets
TEHIIAU Ymetp
CTH) 3HaTh
OcHOBHBIE MOHATHS,
CIOCOOHO-
TEPMUHBI U OIIPEJICIEHUS
CTBIO 000C-
HAaHOTEXHOJIOTHH. KBATH(QHKALIIO
HOBaHHO C
BLIGHPATS KaHUPYIOIINE HaHOMarepua-
30HJ0BbIE METOMBI | j10B:
MaTepHuan u ' BECTU IIO-
COCOBLI UCCIIeIOBaHUS M| ocHOBHBIE BUIBI | yox e | MeTOAH-
aTOMHOT'O J3aifHa. Kol aHa-
ero oopa- HaHOMAaTEPHAJIOB | (hopMaluu
50Tk CriocoObl  M3rOTOBJICHUS . o HopLLx | (38 KOH-
MX CBOWCTBA,

OIIK-5 IS TN CYOMHMKPOKPHUCTAILITHYEC cBOMCTRA, TexHomorn- | CTPYKLIH-
N y KAX ¥ HAHOMOPOIIKOB, | TEXHOJIOIMK 110~ ax B obma- | CHHEX
CBOMCTB [Tonyuyenue KOMIAKTHBIX | TYYCHUS W TIPH- CTH  HAHO HaHOMa-
o6ecneq’1/1- CYOMHUKPOKPUCTALTNYEC | MEHEHHE, MATEPHATIOB TEpUAJIOB
BAIOMIHX KX U HaHOMAaTePHAalloB. | MeTonbl MCCIIE-

BHICOKYIO Binstaue Pa3MepOB | joaHMs HOHO-
3epeH u rpaHu

HAICKHOCTD P PaHull | matepranon
paszenoB Ha CBOMCTBa

JeTanu
HaHOMaTEepPHAJIOB.




MarsuTHBIE€ CBOMCTBA.
CyneprnapamarHeTusm
HAaHOKPHUCTAJUIMYECKUX
deppomaruerukos (HD)
MaraurocornpoTuBiIeHHE

, TMC u KMC.
OCHOBHBIE MOHATHS,
TEPMHHBI U OTIPEACICHUS
HAHOTEXHOJIOTUH.
Ckanupyronie
TOTOBHO- 30H/IOBbBIE METO/IbI
CTBIO  U3Y- | UCCIEIOBAHUSA u | KBAIMUKALHIO
4aThb U HC- | aTOMHOTO I3aifHa. | HaHOMaTepHa-
n0y630BaTh | CrioCOObI  M3TOTOBJIECHHMS | iOB; BecTH 1o
Hay4HO- CyOMUKPOKPHUCTATIINYEC METO]IU-
y y POKp OCHOBHBIC BHIBI | yck un- | MeTol
TEeXHHUYE- KHX ¥ HaHOIIOPOIIKOB. Kol aHa-
HaHOMATepuasoB | ¢opManuu
ckyto  uH- | [lodydyeHre KOMMAKTHBIX . o oLy | 38 KOH-
UX CBOIICTBa,

[K-1 dopmanmio, | cyOMHUKPOKPUCTAIITNIEC Textonory- | CTPYKLH-
oreue- KHX W HaHoMaTepuajop. | [CXHOJOTHH TIO- ax B obma- | CHHEIX
CTBEHHBIN U | BiusiHue pasMepos | JIy4CHHUS H INpH- ot Hano- | HAHOMa-
3apyOex- 3epeH u I'PaHULl | MCHEHHUE; TEepHUaoB

z . MaTepUasoB

HBI  ONBIT | Pa3leiOB HAa CBOMCTBA | MeTombl  MCCIIE-
[0 TEeMaTu- | HAHOMATEPUAJIOB. JIOBaHUS HOHO-
Ke Huccie- | MarHuTHble CBOMCTBA. MaTepHasoB
JIOBaHUU CyneprniapamarHeTusm

HAaHOKPHUCTAJUTHYECKUX

dbeppomaruerukos (HD)

MarauTtoconpoTusie-

"ue, ITMC u KMC.

OCHOBHEBIE MHOHSTHS,

TEPMHHBI U OTIPEICIICHUS

HAHOTEXHOJIOTHUH.

Cxkanupyromime

30H/10BbIE METOMBL | (oo mbukario
CIIOCOOHO- | MCCIIeI0BaHuUs u

. HaHOMaTepua-

CTBIO OCY- aTOMHOTO JU3aiHa. _
utecTBIsTh | CriocoOsl  m3rotoBienus | OB Bect mo- | oo
cOop u aHa- | cyOMuUKpoKpucTaumyec | OCHOBHBIC BHIBL | yek WH- | JlaHa
JIM3 UCXOJ- | KHX W HAHOIOPOIIKOB. | HAHOMATEPUAJIOB | hopMaruu [
HBIX JaH- [TonydyeHre KOMMOAKTHBIX | UX CBOMCTBA; 0 HOBBIX

[1K-4 CTpyKLU-
HBIX IS CYOMUKPOKPHUCTAIUIMYEC | rexHONOruy mo- | TEXHOJIOTHU- OHELIX
acuera u KX W HAaHOMATEPHUAJIOB. sSX B o0ma-

p p JIYYCHUA U TIpH- HaHOMa-
MpOeKTHpO- | Biusiame pa3MepoB i CTH  HaHO-
MCHEHHUE; TepHUaIoB

BaHUs 3epeH u TpaHUIl MaTepUasoB

pasjenoB Ha cBoiicTpa | METOABL HCCIC

HaHOMAaTEPHAJIOB. AOBaHMS  HOHO-

MarHuTHbIe CBOICTBA. MaTepraios

CymnepriapamarHeTu3M

HAaHOKPHCTAJUTHIECKUX
deppomaruerukon (HD)
MaruauToconpoTusie-
aue, ITMC u KMC.




3. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl

HucturninHa « QHeprocObITOBas AESTEIHLHOCTD» BXOJUT B MepeYeHb AUCIUILINH
1o BeIOOpY BapuaTuBHOM yactu corjacio ®I'OC BO b1.B./IB.8.1
JlanHas aucHUIUIMHA Oa3upyeTcs Ha 3HAHUAX, MOJTYYCHHBIX TPHU U3YYCHUU
TUCITUTIINH. (PU3KMKA, MaTeMaThKa, HHPOPMATHKA, TEOPETHUECKIE OCHOBBI AJICKTPO-
TEXHUKH, XUMUS, HaUepTaTeIbHas TEOMETPUS U WHKEHEpHas rpaduka, JIeKTpOHU-
Ka, CBETOTEXHHKA.

Pa3znenbl AMCHUNJIMHBI M MEKTUCHMILIMHAPHDbIE CBSI3U
¢ MOCJIeAYIOUIUMH TUCHATIINHAMM

Ne | HaumeHoBaHue 00ecrieYMBaeMbIX Ne Ne pa3gesioB JaHHOM TUCLH-
n/ (mocsaenyommnx) TUCHUIIIHH IUVIMHBI, HEO0OXOAUMBIX JJISl U3Y-
1 yeHus (MocJiey0mmnx) odecme-
YUBAEMBbIX JTHCHHUIIIIMH

112 |3 4 |5]|6 /
1. | PeMoHT s51eKTp0o00OOpyAOBaHUS + | - |+ + | - -
2. | HagexHOCTh 371€KTp000OpYA0BaHUS + + + + - + +
3. | [IpoextupoBanue cuctem sJeKTpudu- + + + + |+ ]+ +

Kanuu

4. | DNeKTpUYEeCcKue CUCTEMBI U CETU + - + + - + -
5. | DnexkTpoOe30MnacHOCTh + | - |+ |+ | -] + -
6. | DIEKTPOTEXHUUECKHE N3MEPEHUS + + + + |+ ] + +

4. O0beM IMCUMIUVIMHBI B 324€THBIX eIUHUIAX ¢ YKA3aHHEM KOJIUYECTBA aKa-
AEeMHUYECKHUX YaCOB, BbIICJEHHbIX HA KOHTAKTHYI0 padoTy ¢ 00y4alonumMmcs ¢
npenoaasareieM (10 BUIaM Y4eOHbBIX 3aHATHII) W HA CAMOCTOSITEJILHYIO padoTy
00y4arIuxcs

Ounas ¢popma o0yueHust

. Bcero CemecTp

Buabl yueOHoii padoThl 4ACOB 7

OO0mast TPy10€MKOCTD : 4achl 108 108
3a4ETHBIE €UHUILIBI 3 3

AYIHUTOpPHBIE 3aAHATHSA: 50(12)* 50(12)*
Jlextun 16(4)* 16(4)*
[TpakTuueckue 3anstus (I13) 34(8)* 34(8)*
Camocrosteiabnas paoora,(CPC), B T. 4. 58 58
MTOATOTOBKA K MPAKTUYECKUM 3aHSITUSAM 28 28
CaMOCTOSITEJIBHOE N3YYEHHUE TEM 20 20
IOJITOTOBKA K TEKYILIEMY KOHTPOJIIO 10 10
IIpome:kyTouHAas aTTeCcTANMS 3auet




3aounas ¢popma o0yueHust

. Bceero Kypce
Buabl yueOHoii padoThl 4ACOB 4
OO0masi Tpy106MKOCTD : 9achl 108 108
3a4ETHBIC ¢IMHHUIIBI 3 3
AyJINTOPHbIE 3aHSITHSI: 14(2)* 14(2)*
Jlexnuu 6 6
IMpaktryeckue 3ansatus (I13) 8(2)* 8(2)*
Camocrositesannas padora,(CPC), B T. 4. 94 94
MOATOTOBKA K MPAKTUYECKUM 3aHATUSAM 30 30
CaMOCTOSITEJIbHOE N3YUYEHUE TEM 32 32
MOJITOTOBKA K TEKYIIEMY KOHTPOITIO 30 30
IIpoMeXKyTOYHAN aTTEeCTANMS 3a4yeT 3a4yer

()* - 3ansamust, nposooumbvle 6 UHMEPAKMUBHBIX (hopMax

5. Conep:xaHue TUCHUNINHBI
5.1. Pa3aennbl AMCHMIIMHBI M BUAbI 3aHATHH B Yacax

Ounas popMma o0yueHust

Ayaurtopubie | Camo-
3aHsTHA (Yac) | cros-
Ne Bcero TeJIb-
HaumenoBaHue pa3jie/ioB
n/m (uacoB) | Jlek- Hasi
JITI3
1197011 paoo-
Ta
Pa3znen 1. OcHOBHEIE TOHATHS,
1. | TepmuHbI U onipeeneHus HaHoTeX- | 14(4)* 2 4 (4)* 8
HOJIOTHUH
Pa3nen 2. CkaHupyromnme 30H10-
2. | BBIE METOJIBI UCCIICIOBAHUS U 14(2)* | 2 (2)* 4 8
aTOMHOI0 JU3alHa
Pa3nen 3. CriocoObl U3TOTOBICHUS
3. | CcyOMUKpPOKPHUCTAIUIMYECKUX U 16 2 6 8
HAHOTIOPOIIIKOB
Pasnean 4. [TonyyeHue KOMIIaKT-
4. | HBIX CyOMUKpOKpUCTAIUINYCCKUX U | 14(4)* 2 4 (4)* 8
HAaHOMAaTepPHAJIOB
Pa3znen 5. Biusinue pa3zmepos 3e-
5. | peH ¥ rpaHuIl pa3/iesioB Ha CBOM- 18 2 6 10
CTBa HAHOMATEPHAJIOB
Pa3nen 6. MaruuTHbI€ CBOMCTBA.
6. | Cynepnapa-MarHeTu3mM HaHOKpU- 16 4 4 8
CTAJUTMYECKHUX ()eppOMarHeTUKOB




(HD)

Pasngea 7. Maruauro-

* *
/. conpotusyieHue, 'MC u KMC 16(2) 2(2) 6 8
Bcero 108(12)* | 16 (4)* | 34 (8)* 58
3aouHas popma o0yueHust
Ayaurtopubie | Camo-
Ne HaumenoBanue pasaesio Beero [—oMATHA (wac) cros-
n/m (wacoB) | Jlek- Ten”
- JIII3 | Has pa-
oora
Pa3znen 1. OcHOBHBIE IOHATHS, TEP-
1. | MUHBI U OTIpeICTIECHUS HAHOTEXHO- 18 1 1 16
JIOTHUH.
Pa3nen 2. Cxkanupyroniye 30H10BbIC
2 | METOJbI UCCEA0BAHUS U ATOMHOTO 18 1 1 16
u3aiHa
Pa3nen3. CriocoObl M3rOoTOBICHUS
3. | CcyOMUKPOKPHUCTAIUTMYECKHUX U 18 1 1 16
HAHOTIOPOIIIKOB.
Pa3znea 4. [lonydeHre KOMIIAKTHBIX
4. | cyOMUKPOKPUCTATUTMYECKUX U 17(2)* 1 2 (2)* 14
HAaHOMATEPHAJIOB.
Paznen 5. Biusinue pa3mepoB 3epeH
5. | ¥ rpaHuIl pa3esioB Ha CBOMCTBA 13,5 0,5 1 12
HAHOMATEPHUAJIOB.
Pa3nen 6. MarnuTHbIe CBOICTBA.
6. Cyneprnapa-MarHeTu3M HaHOKpPH- 12 1 1 10
CTALTNYECKUX (epPOMarHETUKOB
(HD)
Pa3nen 7. MarHuToCconpoTHBIICHHE,
7. I'MC 1 KMC 11,5 0,5 1 10
Bcero (120)2 6 8 (2)* 94
5.2. TemaTu4yecKUi MJIAH JEeKIUH
Ounas ¢popma 00yueHust
. Kou-Bo
n/n Temsbl JeKIMi
4acoB

Pasz[e.n 1. OcHOoBHBIE IMOHATHUS, TCPMHUHBI U OIIPECACJICHUA HAHOTCXHOJIOIHH

1

Pasmepnsbie a3 pexThl, cCBOKCTBA U30JUPOBAHHBIX HAHOYACTHIL U
HaHOTIOPOIIKOB. OOBEKTHI U MPOIIECCHl HAHO- U ME30TEXHOJIOTHH,

OCHOBHBIC KOHIICIIITMH.

2

Pa3nea 2. CkaHupyouiue 30H10Bble MeTObl HCCIE0BAHUS H ATOMHOI'0

8




KoJ-Bo

HUSL U KJIacCU(UKAUUA CYOMHK-POKPUCTAJUIMYECKUX M HAHOIIO-
POIIIKOB.

n/n TeMbl JeKI M
JacoB
au3aiHa
MeToapl u TIPUOOPHI JJI WCCIICIOBAHUS CTPYKTYpPhl HAHOKPH-
o | CTAILTHHYECKHX MaTEPHATIOB. MeTo el 1 IPHOOPHI IS HCCIIe0Ba- 5

POIIKOB

Pa3nea 3. Cioco0bl U3roToBJIEeHUS] CYOMUKPOKPUCTALNINYECKHX U HAHOIIO-

Fasotbamme METOJHBI, TU1a3MOXUMMYECKHM CHUHTE3, MEXaHOCHUH-
TEC3. OC&)KI[CHI/IC M3 KOJJIOMIHBIX PacTBOPOB, TCPMHYCCKOC pPa3-
JJOKCHHUC 1 BOCCTAHOBJICHHUC.

2(2)*

Pasznen 4. [loslyyeHue KOMIAKTHBIX CYyOMHKPOKPHCTAIINYECKHX

H HAHOMATEPHUAJI0B

KomnaktupoBanue mopomkoB u 00ur. OcakJieHre Ha MOJI0K-
Ky. Kpucramnuzanus aMopdHbIX CruiaBoB. MIHTEHCUBHAS T1aCTH-
yeckas aedopmanus

Pa3nen 5. Biusinue pa3MepoB 3epeH ¥ TPaHNIL Pa3/iesioB
Ha CBOWICTBA HAHOMATEPHAJIOB

5

CY6Cpr1(Typa HAaHOKPUCTAJINIMICCKHUX MAaTCPHAJIOB. AHomanuu
MCXAaHUYECCKOI'0 MOBEACHU, TSHHO(I)I/ISI/ILIGCKI/IG " SJICKTPUYCCKHUC
CBOMCTBA. FI/I6pI/II[HBI€ HaHOKOMIIO3HTHI.

2 (2)*

yecknX peppomarnetukon (HD)

Pa3nes 6. MarnutHble cBoiicTBa. Cynepnapa-MardHeTu3mM HAaHOKPHCTAJIJIH-

5 CyOctpykTypsl (pasMepsl kpuctaumtoB) H® ¢ ontuMaibHBIMU 4
MarHUTHOMSITKUMHU M MAarHUTHOTBEPJILIMU CBOMCTBAMH.
Pasznen 7. Maruuto-conporuBienne, 'MC u KMC
[Tomyyenue u CcBOWCTBa HAHOCTPYKTYp, oOmamarommx ['MC u
7 | KMC, ux npuMeHeHHe B TeXHUKE. JlomMpoBaHHbIE MaHTAHUTHI 2
nanrtana (1 apyrux P39) ¢ TMC u KMC.
Bcero 16 (4)°
3aounas popma o0yueHust
. KoJu-Bo
n/n TeMbl JeKIHI
4acoB

Pasznen 1. OcHoBHBIE NMOHATHUSA, TCPMHUHBI U ONIPCACJICHUA HAHOTCXHOJIOIHH

1

PasmepHbIe 3 ekThI, CBOWCTBA N30JUPOBAHHBIX HAHOYACTHUIT 1
HaHOTMOPOIIKOB. OOBEKTHI U MPOIECCHl HAHO- U ME30TEXHOJIOTHH,
OCHOBHBIE€ KOHIICTIIHH.

1

3aliHA

Paznen 2. Ckanupymoiuue 30H10Bble METOAbI HCCIEA0BAHUSA U ATOMHOI0 M-

Metoapl U TIpUOOPHI N7 UCCIAEAOBAHHS CTPYKTYPhl HAHOKPHU-
CTAUTMYECKUX MaTepuasoB. MeToasl U IpUOOPHI IJIsi UCCIIeI0Ba-
HUSA W KJIacCU(UKAIUU CyOMHUK-POKPHUCTAUTMYECKUX M HAHOTIO-
POIIIKOB.

Pa3nea 3. CiocoObl H3roToBJIeHUS] CYOMUKPOKPUCTALINYECKHX M HAHOIO-

9




n/mn

Tembl JeKnuu

KoJ-Bo
4acoB

POLIKOB

l"a3zodazapie METOJBI; MIA3MOXUMUYSCKANA CHUHTE3; MEXaHOCHH-
Te3. OcaxaeHne 3 KOJUIOMTHBIX PACTBOPOB;, TEPMHUYECKOE pa3-
JIO’)KCHHE W BOCCTAHOBJICHUE.

Pa3z[e.11 4, Honyqune KOMIIAKTHBIX CyﬁMHKpOKpI/ICTaJIJII/I‘IeCKI/IX

H HAHOMATEpPHUAJI0B

KomnaktupoBanue mopomkoB u 00kur. OcaxieHre Ha MOT0K-
Ky. Kpucrammuzamus amopdHbIX criaBoB. IHTEeHCHBHAS TUIacTH-
yeckas aedopmanus

Pa3znen 5. Baiusinue pa3MepoB 3epeH U rPaHull pa3/iesioB
HA CBOWCTBA HAHOMATEPHUAJIOB

5

CyOcTpykTypa HAHOKPHUCTAJUIMYECKUX MATEpUAJIOB. AHOMAaJIUU
MEXaHUYECKOTO MOBEACHUS; TEIIOPU3NYECKUE U IIEKTPUUECKUE
cBoicTBa. ' MOpuHBIE HAHOKOMITO3HTHI.

0,5

Pa3nes 6. MarnutHble cBoiicTBa. Cynepnapa-MardHeTu3mM HAaHOKPHCTAJJIH-

yeckux ¢eppomarHeTuxon (HPD)

6 CyOctpykTypsl (pasmepsl KpuctauiutoB) HO ¢ ontuManbHbIME 1
MAarHUTHOMSITKMUMH U MarHUTHOTBEPABIMU CBOMCTBAMU.
Pasznen 7. Maruuto-conporuBienne, 'MC u KMC
[Tonyuenre U CcBOWCTBA HAHOCTPYKTYp, oOnamarommx ['MC u
7 | KMC, ux npumMeHeHHe B TeXHUKE. J|OMMPOBaHHBIE MAHTAHUTHI 0,5
nanTana (u npyrux P39) ¢ TMC u KMC.
Bcero 6
5.3. TemaTuyeckuii NJIaH NPAKTUYECKUX 3aHATHI
Ounas dhopma 00yueHus
Kou-
n/m Tembl 3aHATHI BO
4acoB
Pa3nen 1. CkaHupyomue 30H10Bble METO/IbI HCCIEI0BAHNUS U
aTOMHOIO IU3aHA
1 HCCJIC)IOB&EII/IC MOBEPXHOCTH TBEPJABIX TEJI METOJOM CKaHUPYIOIICH 2 (2)*
TYHHEJTbHOW MUKPOCKOTTUHU
5 HCCJ’IGJIE)B&HI/I@ MOBEPXHOCTH TBEPBIX T METOJOM aTOMHO- 2 (2)*
CUJIOBOM MUKPOCKOIIMU B HEKOHTAKTHOM PEKUME
Pa3nen 2. CiocoObl M3roToBjIeHNsI CYOMUKPOKPUCTALIHYECKUX
1 HAHONOPOIIKOB
3. | ApredakTsl B CKaHUPYIOIIEH 30HI0BON MUKPOCKOITUN 2
4 MexaHu3Mbl 1 KHHETHKA (POPMUPOBAHUS HAHOAMOP(MHBIX TBEPIBIX 9
TeJl.

Paznen 3. [losnyyeHne KOMIAKTHBIX CYyOMUKPOKPHUCTALIIHYECKUX

H HAHOMATEPHUAJIOB
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5. | Ckanupytomas 30H10Bast JUTOrpadpus 4

6 HccnenoBanue nedopMalimoHHOTO MOBEACHUS aMOPhHO- 9
" | HAHOKPHUCTAJUTMYECKUX MaTepUaJIOB

Pa3ne.11 4. Bausinue PasMeEpPoOB 3€PEH U I'PAaHUIN Pa31€jI0B HA CBOICTBAa HAHO-

MaTepHaJIoB
7. | O6paboTka u konmyecTBeHHbIN aHam3 C3M n3o00pakeHnii 2 (2)*
8. W3y4eHne CTPYKTypbl MaTepHAIOB ¢ HOHHO-TIJIA3MEHHBIMH I10- 2 2)*
KPBITUSIMH.

Pa3znen 5. MarautHsble cBoiicTBa. CynepnapamMarnetusm ¢geppoMarHeTuKkoB
(H® HAaHOKPHCTAJLINYECKHUX)

9. ‘ MCTOI[I)I I/ICCJIe,Z[OBaHI/Iﬁ HaHOYAaCTHUI 1 HAHOMATCPHAJIOB ‘ 6

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

10 | U3yueHue CBOMCTB M MHKPOCTPYKTYPHI HAHOMATEPHAIIOB | 4
Pasznen 7. Marauro-conporujenue, 'MC u KMC
11 N3ydenue ycioBuil oIy4eHHs MACCUBHOT'O aMOP(HOTO METAJUIN- 6
4YEeCKOro CIjIaBa
Bcero 34 (8)*
3aouHas hopma oOyueHus
Koa-
n/m Tembl 3ausaTHI BO
4acoB

Pasznen 1. CkaHupymolne 30H10BbIe METObI HCCJIEI0OBAHUS H
ATOMHOI'0 JU3aiiHa

1 I/ICCJIG,Z[OBaI:II/Ie NOBEPXHOCTH TBEPIBIX TEJI METOJIOM CKAaHUPYIOIIEH 1
TYHHEJIBHOW MHUKPOCKOITUN
Pa3nes 2. CiocoObl H3roTOBJIEHUSI CYOMUKPOKPUCTANINYECKHX
¥ HAHONIOPOIIKOB
4 MexaHu3Mbl U1 KHHETHKA (POPMUPOBAHUSI HAHOAMOP(MHBIX TBEPIBIX 1
TeJ.
Pa3nea 3. [lonyyeHne KOMIAKTHBIX CYOMUKPOKPUCTALINYECKHX
1 HAHOMATEePHAJIOB
5. ‘ Ckanupyronias 30H10Bas autorpadus ‘ 1
Pa3znes 4. Biusinne pa3MepoB 3epeH M TPaHUIl Pa3/ieioB HA CBOMCTBA HAHO-
MaTepHAJIOB

7. | O6paboTka u konmuecTBeHHbIT anamm3 C3M H306paKeHuit | 2 (2)*

Pa3znen 5. MarautHble cBoiicTBa. CynepnapamMarneTtusm ¢geppoMarHeTuKoB
(H® HaHOKPHUCTANIHYECKHX)

9. ‘ MeTonbl UCCIIEI0BAHNUN HAHOYACTUL] U HAHOMATEPUAJIOB ‘ 1

Pa3nen 6. MaruutHble cBoiicTBa. Cynepnapa-MarHeTu3M HaHOKPHCTAJLIU-
yeckux peppomarHerukon (HPD)

10 ‘ WN3ydyeHne CBOMCTB 1 MUKPOCTPYKTYPbl HAHOMATEPHUAJIOB ‘ 1
Pasznen 7. Marauro-conporusJjenue, F'MC u KMC
11 ‘ N3yyenue ycioBui MOJIy4eHUs MACCUBHOTO aMOP(HOT0 METaJlIu- ‘ 1
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‘ YCCKOTI0 CIlJIaBa

Bcero 8(2)*
()* - 3anamust, npoeooumbvle 8 UHMEPAKMUBHBIX PopMax
9.4. Conep:xaHue pa3aesioB QM CHUNINHBI
Ne | HaumenoBa- Conepsanue paziena Komme-
n/m | Hue pa3gesia p P TeHIUH
OcCHOBHBIE M0~ .
Pasmepnsbie a3 exTs, cBOMCTBAa N30THPOBaH-
HATHUSA, TEPMU- OIIK-5
1. | usrw ompene HBIX HAHOYACTHI] U HAHOMTOPOITKOB. OOBEKTHI U MK-1
' P IPOIECCHI HAHO- M ME30TEXHOJIOTUH, OCHOBHBIS
JICHHS] HaHO- [1K-4
KOHIICTIIIHH.
TEXHOJIOTHH
CraHUpYIOHE MeTo/161 ¥ IPUOOPHI TSI UCCTIEIOBAHUS CTPYK-
30HIOBBIE Me- | TYPBl HAHOKPH-CTAJUIMYECKUX MaTepraioB. Me- | QOIK-5
2. | Tompl uccieno- | TOJbI ¥ MPUOOPHI IJIsi UCCIISAOBAHUS U KJIaCCH- ITK-1
BaHUSI U aTOM- | (hUKaAIUU CyOMHK-POKPUCTATUTMUECKUX U HAHO- 11K-4
HOTO JIM33HHA | opomKoB
["a3odazapie MeTOABI; MIIA3MOXUMUICCKUAN CHH-
CrnocoOsI n3- Te3, MexaHocuHTe3. OcakeHue U3 KOJUIOUI-
FOEOBHeHH’[ HBIX PACTBOPOB; TEPMHUUECKOE Pa3JIOKEHHE H OIIK-5
CyOMHKPOKpH- . _
3. | Y POKp BOCCTaHOBJICHUE. [[eTOHAITMOHHBIN CUHTE3; [K-1
CTALTHYECKHAX v K-4
AIIEKTPOB3PHIB. YIOPSI0UYECHNUE HECTEXUOMET- -
¥ HAaHOTIOPOIII- POB3P pAR
KOB PUYECKUX COCTMHECHUN KaK METOJI CO3/IaHus
HAHOCTPYKTYD.
[Tonyuenne
KOMIAKTHBIX KommnaktupoBanue nopomkoB 1 00xur. Oca-
4 CYOMHKpPOKpH- | KICHHE Ha MOUIOKKY. Kpucrammsanus Onrgis
" | cTayutnyeckux | aMOp(HBIX CIUTaBoB. IHTEHCUBHAS TIJIaCTHYE- K-4
1 HAaHOMATCPH- | ckas nedopmarius
aJIoB
Bnusinue pas-
MEPOB 3€PCH U | CyOCcTpyKTYpa HAHOKPUCTAIITMYECKUX MaTepH-
TPAHUI PA3NC~ | 4508 AHOMAJIMH MEXAHHYECKOTO MTOBEICHHUS OIIK-5
5. | 0B . ITK-1
. TEMI0(PU3NYECKHIE U AIEKTPUIECKUE CBOMCTRA.
Ha CBOWCTBA [1K-4
HaHOMATepHa- ['ubpuHBIE HAHOKOMITO3UTHI
JIOB
MarnurtHbie
coiictBa. Cy-
nepnapa- Cy6cTpykTyps! (pasmeps! kpuctamutoB) HO ¢ | O1IK-5
6. | MarHeTU3M ONTHUMaTHbHBIMA MAarHUTHOMSITKUMH U MarHUT- IK-1
HAaHOKPHCTAJI- | HOTBEPABIMU CBOMCTBAMHU [1IK-4
IU4ecKux dep-
POMarHeTHKOB
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(Ho)
Marguro- [Tony4yenue u cBOIICTBa HAHOCTPYKTYP, 00J1a-
;| compornBie- narommx 'MC u KMC, ux npuMeHeHHe B TEX- Or[l}(Ki_S
" | uaue, IMC u Huke. JlonmupoBaHHbIC MAHTaHUTHI JIAHTaHA (1 HK: 4
KMC apyrux P33) ¢ 'MC u KMC.
6. YueOHO-MeTOANMYECKOE 00ecTieYeHUe CAMOCTOSITeIbHO padoThl
Temamuueckuil niaH camocmosamenbHou padbomol
PexoMeHyeMble HCTOYHUKH
uHopmamnuu (Ne HCTOYHUKA)
Kou- oc-
. (unTEp-
n/ | TemaTuka caMocTOATEIbHOI BO HOB- | JIONOJIHU-
1| padoThI 4yacoB | Hasi | TeJbHas Her
o/3 (u3 (u3 n.8 pecypc19>l)
n8 | PI) (3;';[')
PI1J)
1 | Ocuosb! HanoTexHONOrMH 214 1.2 123 1-8
2 (DI/IBHV%CKHG METO/IbI HAaHOTEXHO- 2/4 1,2 1,2,3 1-8
JIOTUH
N3ydenune GpU3nKo-MEXaHUUECKUX 1,2 1,2,3
3 | coiicTs HAaHOMATEPHAJIOB HEpa3- 214 1-8
PYIIAIOIIMMHI METOIaMHU
OmnpeneneHue napaMmeTpoB CTPYK- 1,2 1,2,3
4 Typbl IOKPBITUA METO/IAMU PEHT- 214 1-8
T€HOBCKOMW JU(PPAKTOMETPUH
nu MOJTyYCHUS IUIEHOYHBIX 1,2 1,2,3
5 | HAHOCTPYKTYPHBIX MTOKPBITHIA o/4 1-8
METOJaMH  KOHJCHCAIlMK W3
napoBou (a3zbl
CnocoObl moJiy4eHuss HaHOMaTe- 1,2 1,2,3
pHAJIOB C UCTIOJIb30BAHUEM TEX-
6 | Honoruii 00pabOTKH TOBEPXHO- 2/4 1-8
CTH, OCHOBAaHHBIX Ha (PU3NYECKHUX
nporeccax
MOJTYYEHHUS YIJIEPOAHBIX 1,2 1,2,3
7| HaHOCTpPYKTYD. 2/4 1-8
HaHokoMII03uTHBIE MaTEpHAIIBI
UCCIICIOBAHUSI  CTPYKTYphl U 1,2 1,2,3
8 (U3UKO-MEXaHUYECKHX  CBOWCTB | 2/2 1-8
HAaHOMATEPHUAJIOB
g [BaHue HaHvOMaTepI/IaJIOB B 4/ 1,2 1,2,3 1-8
IPAKTUICCKOMN JTESITCIILHOCTH
10 | Doaroroska k mpaxTIaecKkM 28/32 1,2 123 1-8
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SaHATUAM

11 | IloaroroBka X TeKylmEMY KOH- 10/30 1,2 1,2,3 1-8
TPOJTIO
Bcero 58/94

Y4eOHO-MeTOAHYECKHE MATEPHUAJIBI IJIsl CAMOCTOSITE/ILHOM padoThI:

1. KomioB A.H. «OCHOBBI HAHOTEXHOJIOTUH B TEXHHUKE: YyueOHOE Mocodue s
CTyZ. BbIcHI. yue0. 3aBeaenuid. Jomym. YMO no oOpa3zoBaHuio B 00J1. aBTOMAaTH3H-
POBAHHOTO MAlTMHOCTPOCHUS. - 2-€ U3/, cTep. - MockBa: U3aat. nentp "Axamgemus',

2011. - 240c.

2. MaTepuajioBeeHHe H TeXHOJIOTHS MaTepPHAJIOB | yueOHoe rnocodue, pe-
koM. HayuHo-metogmueckum coBetom / I[Tox pen. A. . bareimesa. - Mocksa: H-
®PA-M, 2013. - 288c.

MeToanyeckue peKOMeHAAIUN CTYIEHTY K CaMOCTOsITeJIbHOM padoTe

CamocTosiTesibHAsA padoTa CTYIeHTOB, IPEIYyCMOTPEHHAs! Y4EOHBIM TIJIaHOM
B o0beme He MeHee 50-70% o6miero KoiaryecTBa 4acoB, COOTBETCTBYET Oosee Tiry-
OOKOMY YCBOCHHMIO M3y4aeMOro Kypca, pOpMHUpPYET HaBBIKH MCCIIEIOBATEIBCKON pa-
OOTHI U OPUEHTUPYET CTYJCHTOB HA YMEHHE NMPUMEHSITh TEOPETHUUECKUE 3HAHUS Ha
TIPaKTHKE.

CamocrosTenpHas paboTa HOCUT CUCTEMAaTHYSCKUH XapaKTep.

PesynbTaThl camocTOATENHHON PaOOThI KOHTPOJIUPYIOTCS MpernojaBaTeieM U
YUUTBHIBAIOTCS MIPH aTTECTAIlMK CTyaeHTa (3aueT). [Ipu 3TOM MPOBOIATCS: TECTUPOBA-
HUE, SKCIPECC-0MPOC HA MPAKTUYECKUX 3aHATHUAX, 3aCIyIIMBaHUE OKIAI0B, pede-
paToB, MPOBEpPKa MUCHMEHHBIX padOT | T.].

3amaHus 715 CaMOCTOATEIHLHONW pabOThl COCTABIISIFOTCS MO pa3fieiaM U TeMaM,
M0 KOTOPBIM HE MPETyCMOTPEHBI ayJUTOPHBIE 3aHATHUS, MO0 TpeOyeTcs IOMOIHU-
TEJIHLHO MPOpadoTaTh W MPOAHAIM3UPOBATh pacCMaTPHUBACMbIN MpeIogaBaTeIeM Ma-
TepHuas B 00beMe 3alJIaHUPOBAHHBIX YaCOB.

JIJIst TOATOTOBKHU K 3aHSTHSM W BBITIOJTHEHHSI CAMOCTOSITEIbHON PabOThI, CTY-
JIEHTAM PEKOMEHAYIOTCS YYCOHO-METONMYECKUE H3JaHHS, a TaKKe METOJIHYCCKHE
MaTepHuaJbl, BHIYIIEHHbIE KaQeapoi CBOMMHU CHJIAMU U TPETOCTABISIEMbIC CTYJICH-

TaM BO BpeMs 3aHATUH (IPUITOKCHHS):
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e HarsAaHbIe TOCOOMs (ITaKaThl);

® rjoccapuil - ClIoBapb TEPMUHOB MO TEMATUKE AUCIUILIIUHBI,

® TE3HUCHI JICKIIMH.

CamocrosiTesibHasi padoTa ¢ KHUIoi. B Hame BpeMsi KHUTa CYIIECTBYET B
IByX (opMax: TPaTUIIMOHHON U AJIEKTPOHHOU. B MHTEpHETE CYIEeCTBYIOT 1ieJibie OMo-
JMOTEKH, PACIIOJIATaloIINe JACCITKAMHU THICSY AJIEKTPOHHBIX TeKCTOB. CeromHst B 00-
IIecTBe IpeodiajgaeT MHEHHUE, YTO TeYaTHas KHUTA U €€ KOMITBIOTEPHBIA TEKCT J0-
MOJIHSIIOT APYT Jpyra. Mcnonib3yst 3JIeKTPOHHBIN BapUaHT KHUTH 3HAYUTEIBHO ObICTpEe
MOTOTOBUTH Ha ero 0ase pedepar, KOHTPOIBHYIO paboTy, MMOAOTHATh TEKCT CBOCH pa-
00THI 1OJ TpeOyeMbIi yueOHBIM 3aaHueM o0beM. [leyaTHble KHUTH TOpas3o jerde u
y100HEee YUTaTh.

PaboTa ¢ KHUTOH, CTyICHTBI CTAJKHUBAIOTCA C psAAOM mpoosieM. OHa U3 HUX —
Kakas KHura jydire. [lenecoodpa3sHo B mepByro odepenib 0OOpaTUThLCS K JIMTEpaType,
pPEKOMEHI0BaHHOM npenoaasareneM. Llenecoodpa3Ho MpounTaTh aHHOTALUIO K KHUTE
Ha e¢ CTpaHHuIaX, B KOTOPOH yKa3aHO, KOMY U JII1 KaKuX IeJicli OHa MOXKeT OBITh MO-
JIe3HA.

Hpyras npobinema — kak 3¢G(GEKTUBHO yCBOUTH Marepual KHuUTW. KadecTBo
YCBOEHHUS y4eOHOTO MaTepHuaia CyIIeCTBEHHO 3aBHCAT OT MaHEPhl IMTPOUTECHUS KHUTH.
Mo0HO BBIJIETUTH MATh OCHOBHBIX MPUEMOB Pa0OTHI C JINTEPATYPOH:

UTeHue-nmpocMOTpP UCTIOJIB3YETCS JIJIsl MPEABAPUTEIBHOIO 03HAKOMJICHUSI ¢ KHHU-
roil, OLEHKH €€ IEeHHOCTU. OH MpearnonaaracT 03HAaKOMJICHUE C aHHOTAalUMEW, Tpeau-
CJIOBHEM, OTJIABJICHUEM, 3aKJIFOUCHUEM KHHIH, ITIOMCK MO OTJIABJICHUIO HauOoee BaxkK-
HBIX MBICJIEH M BBIBOJOB aBTOpa MPOU3BEICHUSI.

BriOopouHoe uTeHue npeamnoaracT u30uparesibHOe YTEHUE OTACIbHBIX pasjie-
JIOB TEKCTa. DTOT METOJ UCHOJIb3YETCs, KaK MPABUIIO, MOCIE MPEABAPUTENBHOTO MPO-
CMOTpa KHUTH, TIPH €€ BTOPUYHOM YTCHUHU.

CkaHUpOBaHUE TIPEACTABIIACT OBICTPHIA MPOCMOTP KHHUTH C LIEJIBIO MOUcKa (ha-
MUJINH, pakTa, OIICHKU U Jp.

VYriy6neHHoe uTeHue mpeanoaraer odpaiieHue BHUMaHUS Ha JIeTaau COJep-

JKaHUs TCKCTA, €I0 aHaJIn3 U OLICHKY. CKOpOCTb HOI[O6HOFO ByJa 4YTCHHA COCTAaBJIACT
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OpueHTHPOBOYHO 110 /-10 cTpanuir B yac. OHa MOXET ObITh U BBIIIE, €CIU YUTATENb
yKe 001a1aeT onpeieICHHBIM 3HAaHUEM I10 TEME KHUTY WK CTaThH.

VYriyOneHHOe YTeHHE JTUTEPaTyPhl IIPEATOIaraer:

e CTpemyieHME K TOHUMAHUIO MpOYUTaHHOTO. be3 mNoHMMaHusi CMbICTA,
MPOYUTAHHOTO UH(POPMAIUIO €€ OUEHb TPYIHO 3alIOMHHUTb.

o OOayMbIBaHUE H3JI0XKEHHOW B KHUre uH(popmanuu. Torga coOCTBEHHbIE
MBICIIM, BOSHHUKIIME B XOJI€ 3HAKOMCTBA C UY>KUMHU pabOTamH, MOCITY>KaT OCHOBHOM
JUTS1 IOJTyY€HUsSI HOBOTO 3HAHUSI.

e MpEIClIeHHOE BbIICJIEHUE KIIFOUEBBIX CIIOB, WJEH pazapoOiieHue coaepKaHus
TEKCTa Ha JIOTUYECKUE OJIOKM, COCTABIICHHE ILJIaHAa MPOYMTAHHOTO. Eciu cTyneHT
UMEET JEJIO C JTUYHOM KHUTOM, TO KITIOUEBBIC CJIOBA U MBICIA MOXHO MOAYEPKHYTh
KapaHJIalloM.

o CocraBieHHE KOHCIIEKTa M3YyYEHHOro Marepuana. Eciau ctates wim pasnuen

KHUTU 10 00bEeMY HEOOJIBIION, TO I1eIeCO00pa3HO MPUCTYNHUTh K KOHCIEKTUPOBAHUIO,

IPOYMNTAB HX MOJHOCTHIO. B Mpyrux ciyvasx »xenatenbHo npountats 7-10 crpanuil.

/. ®OHIBI OLIEHOYHBIX CPEACTB

7.1. Ilepeyenb KOMNETEHIHUH ¢ yKA3aHMEM 3TaNOB UX ()OPMUPOBAHUS
B Ipolecce 0CBOCHHUA 00pa30BaTeIbHON MPOrPaMMbl

Cemectp (kypc) JMCHUTJIMHBI /3JIEeMEHTHI POrpamMmbl (NMpaK-
Tk, F'HA), yuacTBywimue B popMHPOBaHUM
KOMIIETCHIIHH
OIIK-5 - cnoco0HOCTHI0O 000CHOBAHHO BHIOMPATH MAaTEPHAJ H CIIOCOOBI €ro 00padoTKH
JJISl IOJIy4eHHsl CBOJCTB, 00eCcneYnBaIIMX BHICOKYIO HA/IeKHOCTD AeTAIH
2.3(2.3) MarepuranoBeieHUE U TEXHOJIOTUSI KOHCTPYKIIMOH-
HBIX MaTepHajoB
4(3) DNEKTPOTEXHUYECKUE MaTEPUAJIbI
4(3) MarHuTHbBIC MaTEPHAITBI
7(3) HanorexHonoruu u Hanomatepuaisl B AIIK
[IpakTiKa 1o MmoJiy4eHuIo MepBUYHbIX Mpodeccro-
2.4(2.3) HaJIbHBIX yMeHI/Eﬁ U HaBBIKOB, B TOM YHUCJIE NIEP-
BUYHBIX YMEHUH U HABBIKOB HAyYHO-
MCCJIEIOBATENIBCKOM IE€ATEIbHOCTU
2(2) TexHonornyeckas B MaCTEPCKUX
3amuTa BhIMTYCKHOM KBaTM(PUKAITMOHHON paboThI,
8(5) BKJIIOYAsl OJATOTOBKY K IPOLIEAYPE 3aLUTHI U
POLEAYPY 3alUTHI
ITK-1 roToBHOCTBIO U3Yy4aTh M UCIOIB30BATh HAYYHO-TEXHUYECKYIO0 HHPOPMAIIHIO, OTeye-
CTBEHHBIN U 3apyOEKHBIN OIBIT [0 TEMATUKE UCCIIEIOBAaHUI
5(3) | Metpornorus, cranmapTH3amus U cepTHdUKALS
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4,5(3,4)

BHCKT];)I/I‘ICCKI/IG MalInHbI

4(2) TexHUKa ¥ TEXHOJIOTHH B CEJTLCKOM XO0351CTBE
6(4) DJIEKTPOHUKA
5(4) DJIeKTPOCHAOKEHHE
6,7(4) DJIEKTPOTEXHOJIOTHI
7(4) DIEKTPONIPHBO/
6(4) CBeTOTEXHHKA
7(5) OcBenicHue U 00IydCHHE
8(5) DJICKTPONPHUBO/] CEIBCKOXO03SICTBEHHON TEXHUKH
6,7(4) MoHTaxX AJIEKTPOOOOPYIOBaHMS U CPEJCTB aBTOMa-
TH3AIHAN
8(5) DKCIuTyaTanus 3JICKTPOOOOPY/IOBaHUS U CPEICTB
aBTOMaTH3aIlNU
7(3) DJIEKTPUYECKUE CTAHIIUH U TTOJICTAHIHH
8(5) DJIEKTPUUECKUE CHCTEMBI M CETH
7(5) HerpaaunnoHHbIe HCTOYHUKH SHEPTHI
8(5) DJIEKTPOTEXHUYECKUE U3MEPCHUS
7(5) [IpoekTupOBaHUE CUCTEM ICKTPUDUKAIH
4(3) DJIEKTPOTEXHUYECKUE MATEPHAJIBI
4(3) MarHuTHbIC MaTEePHAIIBI
5(2) OCHOBBI HAYYHBIX MCCIICAOBAHUN
5(2) [TaTenToBEACHME
8(5) PeMOHT 211eKTpo00opyI0BaHH S
8(5) HaznexxHocTb 31eKTpoo00pyaoBaHus
8(5) DJICKTPONPHUBO/] CEIBCKOXO3SICTBEHHON TEXHUKH
8(5) Jlnarnoctuka 31eKTpoob0pyI0BaHUS
7(5) DHeprocObITOBAS ACITEIHHOCTD
7(5) YrpaBiieHre ASITEITLHOCTHIO SHEPTOCITY KO
7(3) Hanorexnonoruu u Hanomarepuansl B AITK
1(1) BBeeHre B mpoh)eCCHOHATBLHYIO IEATEITHHOCTh
1(1) Pa3BuTHeE 3J1€KTPOIHEPTETUKU
8(5) Peneiinas 3ammra U aBTOMaTH3aIUs 3JIEKTPOIHEP-
TeTUYECKHUX CHCTEM
8(5) DJIEKTPUIECKHE U 3JICKTPOHHBIC ammapaThl
8(5) WudopMannoHHO-U3MEepUTEIbHAS TEXHUKA
6(4) OOm1ast sHepreTuKa
4,6,8(3,5) [MpakTika TO TMOJYYEHHIO TPO(ECCHOHATBHBIX
YMEHHI ¥ OIbITa MPO(ECCHOHATBHONW IesATETBHO-
CTH
4(3) TexHonOrMUYecKasi 3aBOjCKast
6(4) HaydHo-nccienoBatenbckas pabora
6(4) TexHoIOrHuecKast B 3JEKTPOIPEATNPHITHIX
8(5) [TpenaumioMHas mpakTUKa
8(5) 3ammTa BBIMYCKHON KBaTH(DUKAIMOHHON paboTHl,

BKJIFOYAs MOJATOTOBKY K MPOLEAYPE 3aLIUThHI U MPO-
HEAypy 3alIUThI

ITK-4 cnoco0HOCTHI0 OCYHIECTBAATH ¢O
NPOEKTHPOBAHUS

Op U AaHAJIM3 UCXOAHBIX TAaHHBIX IJIfl pacueTa u

2(1) HaueprarensHasi reomeTpusi U WHKEHEpHas Tpa-
buka
5(4) Metposorusi, CTaHIapTU3AIMS U CePTUDHUKAIHS
4,5(3,4) DJIEKTPUIECKHE MAITHHBI
6,7(4) DNEKTPOTEXHOJIOTUI
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7(4)

DJIEKTPONPUBO/T

8(5) DJICKTPUIECKHUE CUCTEMBI U CETH

7(5) HeTpaauiimonHbsle HCTOYHUKH YHEPTUN

8(5) DJEKTPOTEXHUYCCKUE U3MEPEHHS

7(5) [IpoekTupoBaHue CUCTEM IEKTPUPUKAITIH

7(5) OcBeliieHre U 00JyuCHHE

7(5) DIeKTPOMArHUTHBIE PACYETHI

8(5) DJIEKTPONPUBOJ] CETLCKOXO035IMCTBEHHON TEXHUKHU

7(3) Hanorexnosoruu u Hanomarepuaibl B ATTK

7(3) TexXHHKa BRICOKMX HAMPSKECHHUIMA

4,6,8(3,5) [lpakTika TO MOJNY4YEeHHIO TPO(ECCHOHATBHBIX

YMEHHI M OIbITa MPO(YECCHOHATBHOW IesATEIbHO-
CTH

6(4) Hayuno-uccienoBarenbckas pabora

8(5) [TpepauiioMHast mpaKkTHKa

8(5) 3ammTa BBITYCKHON KBadH(DUKAIMOHHON paboThl,

BKJIXOYasl MOATOTOBKY K IPOLEAYPE 3aLUTHI U MPO-
LEAypY 3alIUThI

7.2. Onucanue nokasarejeil 1 KpuTepueB OlleHUBAHUS KOMITEeTeH Ui

Kpurtepuu ouennBanus

YPpoBeHb 0CBOCHMS

Jlonoporosslii IToporossrii IIpoaBUHYTHIN Bricoxkuii
IMoka3aTtenu | («HeynoBieTBOpH | (<yIOBIECTBOPHU- («xoporo») («OTIHYHO»)
TEIBLHOY) TEIILHOY)
OIIK-5 |
3uanus: OrcyrcrBue i | 3HaeT kBanudpuka- | 3HaeT Kpanupuka-
HanuuKe (par- M0 HAHOMATepHa- | IMI0 HAaHOMaTepHua- | 3HaeT KBalu(HKa-
JIOB; TEXHOJIOTHIO JIOB; TEXHOJIOTHIO [0 HAHOMAaTepua-
MEHTapHBIX 3Ha- .
TOJIYYCHHS U TIPH- | TIOJTYYCHHUS M TIPU- | JIOB; TEXHOJIOTHIO
HUH, IIPEYCMOT- | MeHEHUS ¢ cyuye- MEHEHUS ¢ Hecyuje- | TIONYUYCHHsI U TIPU-
PEHHBIX TaHHOU CMBEHHbLIMU OWUO- | CTBEHHBIMU OUWUO- | MCHEHUSI HA 8blCO-
KOMITCTCHITHEIt Kamu Kamu KOM ypoeHe
Ymenust: OTtcyTcTBHE yMe- | YMEET BECTH HOMCK | YMEET BECTH IOUCK
7 nH(pOpMAIUH 0 HO- | MH(OPMALIUHU O YMEET BECTH IOUCK
B A BBIX TI;XHOHOFI/ISIX B HOBBI)I: TEXHOJIOTH MH(OpMAILHH O HO-
petbR  AdHon o0acTi HaHOMa: AX B 001aCTH BBIX TEXHOIIOTHIX B
KOMIIETCHIINEH obnacTi HaHOMaTe-
TEpUAJIOB C cyuje- | HAHOMATEPUAIIOB C
PHAJIOB Ha 8bICOKOM
CMBEHHbIMU 3a- HEeKOMOopbIMU 30-
yposHe
MpYOHEeHUSIMU. MpPYOHEHUSIMU
HaBbiku: OtcyTcTBUE WMIIH
Bnaneer metonu-
Hannuue ¢pparme- | Brageer meronm- N Bnageer metonu-
. KO aHan3a KOH- .
TApHBIX HABbIKOB | KOW AHATH3A KOH CTpYKIMOHHbIX KOii aHam3a KOH
CTPYKLIMOHHBIX CTPYKIIMOHHBIX
MPEeyCMOTPEH- HAHOMATEPHAJIOB C
HaHOMATEPHATOBB |~ HAHOMATEPHAIIOB 6
HBIX JTAHHOU KOM- | g nuskom yposHe. P NOIHOM 0bveme
" MpyOHeHUAMU
MEeTeHIUEN
MK-1 |
3HaHus: ‘ OtcyTcTBUE WM | 3HaeT OCHOBHBIE ‘ 3HaeT OCHOBHbBIC 3HaeT OCHOBHBIC ‘
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Hajmuyue ¢par-
MEHTApHBIX 3Ha-
HUM, OIpeayCcMOT-
PEHHBIX JTaHHOU
KOMIIETEHIIUEHN

BUJII HAHOMATEPHU-
aJIOB UX CBOMCTBA;
METOIBI HCCIIEI0BA-
HUSI HAHOMaTepya-
JIOB ¢ Cyujecmeen-
HbIMU OWUOKAMU

BHJIbI HAHOMATEpHUa-
JIOB UX CBOMCTBA,;
METObI HCCIIEN0Ba-
HUSI HAHOMATepHaJoB
C HecyujecCmeeHHbIMU
owudbKamu

BU/JIbI HAHOMATE-
pHaiOB UX CBOM-
CTBA; METO/IBI MC-
CJICZIOBAaHUSI HAHO-
MaTepuaioB Ha
8bICOKOM YPOBHE

: OtcyrcTBHE e- | YMeer ucnons3o- YMeer ucmnonb30-
Ytz "y o BaTh OCHOBHbIE YMECT HCTOIb30BATH BaTh OCHOBHBIC
- HpeﬂyCMOT: TOHSATHS, 3aKOHBL H | o opHPC OMATHA, © ) o it 3axoHbI
pEHEb 2 HOH MOJENN (’JOB eMen- | CKOHBLH MOAEIH U MO, eJ'II,/I COBpe
KOMITICTCHIIUCH A p COBPEMEHHOI0 A P
HOT'O HAHOMAaTEePH- MEHHOT'O HaHOMa-
_ HaHOMaTepHatoBe- i
ANOBENICHHS; METO- _ TepUAIOBEICHHS,
JICHUST; METOJIBI
JIbl HAHOTEXHOJIIO- . METO/bI HAHOTEX-
. HAHOTEXHOJIOTHH, N
ruid, MOANQUIHPO- HOJIOTHI, MOJIU-
MOTU(PHUIAPOBAHUS
BaHUsI MOBEPXHO- (burmpoBaHus
MOBEPXHOCTH TBEP-
CTH TBEpJbIX MaTe- MOBEPXHOCTH
JIBIX MaTEepPHAaJoOB ¢
pHaJIOB ¢ cyuye- TBEPIBIX MaTEepH-
HeKOmopuLMu 3a-
CMBEeHHbIMU 34~ AJIOB HA BbICOKOM
MpyOHeHUsMU
mMpyOHEeHUSIMU. yposHe
HaBbiknu: OtcyTcTBUE WU Brnaneer metona-
Y Bnageer metonamu | Bnaneetr Metomamu . ILCHICHI/I}I KI:)H
Hamue parve- pelIeHHs KOHKPET- | pelIeHUs] KOHKPeT- < eI; HBIX SAMAY 13
TapHBIX HABBIKOB | pypix 3amau w3 pas- | HBIX 3a/1a4 U3 pas- ESHI/I‘IHBIX .
HpEnyCMOTPEH- JUYHBIX WH)KEHEP- | JIMYHBIX HHKECHEp- )P;( CHEDHLIX 0611
HbBIX JJAHHOU KOM- | HBIX 00JacTel, HBIX 00JIacTel; mpo- v_p
N CTel; IPOBEICHUS
METEHIUEN MPOBEICHHSI aHATN- | BEJICHHUS aHaIn3a 1
aHanm3a 1 BeiOopa
3a ¥ BEIOOpa ONTH- | BRIOOpA ONTUMAITh-
ONITUMAITEHBIX
MaJIBHBIX METOZIOB | HBIX METOJIOB HAHO-
. . METOJIOB HaHO-
HaHOTEXHOJIOTUHI TEXHOJIOTHI TS pe- .
TEXHOJIOTHHA s
JUTSL PEIIeHus Tpo- | IeHus mpobieM co-
pelIeHus mpo-
0JIeM COBPEMEHHO- | BPEMEHHOTO MaTepu-
0J1eM COBpeMeH-
ro MaTepualioBeJie- | allOBEJCHUS U MeXa-
N HOT'0 MaTepHao-
HUS M MEXaHWKU B | HUKH B OyTyIei
o BEJICHUS U MeXa-
Oyayiuei nesitenb- | IeSATeIbHOCTH C He- 9
HUKHU B OyayIien
HOCTH HAa HU3KOM KOMOPbLMU 3ampyo-
JIESITETIbHOCTY 6
yposHe. HeHusMU
HOTHOM 0Dbeme
IK-4
3HaHuA: OtcyTrcTBUE MK 3HaeT kBanupuka- | 3HaeT KBanuQHKa-
Hanuuue dpar- [[UI0 HAHOMATepHa- | IUI0 HAaHOMAaTepHua- 3HaeT kBanuQu-
MEHTAPHBIX 3Ha- JIOB; TEXHOJIOTHIO JIOB; TEXHOJIOTHIO Kal[ii0 HaHOMaTe-
Huif, npeycmor- | HOTYHCHNS U TIpH- TIOJTyYEHHS U TIPUME- | PHAJIOB; TEXHOJIO-
)
N MEHEHUsI ¢ cyuye- HEHUS ¢ Hecyuje- THIO TTOTYYCHUS U
PEHHBIX JaHHOU Y Y v
N CMBEHHbIMU OWUO- | CTNEEHHBLMU OUIUO- NpUMEHEHHUS Ha
KOMIIETEHIIUEN
Kamu Kamu 8bICOKOM YPOBHE
Ymennst: OTcyTcTBHE yMe- | YMEET BECTH IIOUCK | YMEET BECTH IIOUCK | YMEET BECTH MO~
HHH, TpemycMoT- | HHpOpMaImu 0 HO- | HH(bOPMALHH O HO- UCK HH(pOpMAaIIn
DCHHBIX  JAHHOI{ | BPIX TCXHOIOTHAX B | BBIX TEXHOJNOTHSX B | O HOBBIX TEXHOJIO-
KOMITeTEHITEH obnacTu HaHOMa- obnacTu HAaHOMaTe- | TUSAX B o0JacTu
TEPUAJIOB C Cyuye- PHAJIOB ¢ HEKOMO- HAHOMAaTEPHAJIOB
CMBEHHbIMU 30~ pbiMu 3ampyoOHeHus- | HA 8bICOKOM
MPYOHEHUSAMU. MU yposHe
HaBbiku: OtcyTcTBHE MU Brnaneer metonukoii

Haym4ue ¢par-
MEHTapHBIX
HaBBIKOB Ipey-
CMOTpPEHHBIX JIaH-

Bnaneer metomu-
KO aHaJIM3a KOH-
CTPYKITHOHHBIX
HaHOMaTEPHUAJIOB B
HA HU3KOM YPOGHE.

aHaJau3a KOHCTPYK-
LIMOHHBIX HAHOMATe-
PHAIOB C HEKOMO-
PbIMU 3amMpPYOHeHUs-
MU

Bmageer meTonu-
KOM aHaJIn3a KOH-
CTPYKITHOHHBIX

HaHOMAaTEePHUAJIOB
6 NOIHOM 00beme
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HOU KOMIETECHIU-
el

7.3. TunoBble KOHTPOJIbHBIE 3aIAHUSA
TecTbl 1J151 KOHTPOJIS

Bomnpoc 1. Kakoif MeToq HE OTHOCUTCSI K OCHOBHBIM METOJAM IOJy4YE€HHS yT-

JIEPOJHBIX HAHOTPYOOK M HAHOBOJIOKOH?

_-

Jyrosoi

—_

JlazepHO-TepMUUYECKUI

—

[Tuponutryeckuii

—

buorexHnoiornueckuii

Bonpoc 2. O6pa3oBaHne CynepMOIIEKyJIbl B CYIIPaMOJIEKYIAPHOU XUMHUH

MOKHO OIIMCAaTh Kak.

—

Penenirop + cyoctpat(pi)

—

Peuenrop + penenrop

: Cyoctpar + cyocrpat(bl)
Penenirop + MOHOMEpBI

Bonpoc 3. Kakumu 00s13aTeIbHBIME CBOMCTBAMU AOJIKEH 001a/1aTh KaHTHIIE-

JIomKeH MpOBOAUTH ANEKTPUUECKUN TOK
JloJkeH OBITh BBIMOJIHEH W3 MAarHUTHOT'O MaTepuaia
JlomkeH OBITH BBIIOJIHEH U3 3aKaJIEHHOM CTallH

JIOJKEH OBITh THOKUM C U3BECTHOM KECTKOCTHIO

Bomnpoc 4. Kakoii 13 MEKPOCKOIIOB H300PETEH MO3KEe OCTATbHBIX?

—

CxaHupyromuil CUII0BOM MUKPOCKOIT

_-

CkaHUPYIOIMI TYHHEIBHBIM MUKPOCKOM

—_

PacTpoBbIii MUKPOCKOIT

—

[IpocBeunBarommi 3EKTPOHHBIA MUKPOCKOIT

Bomnpoc 5. I'ie 6611 1300peTE€H CKAaHUPYIOLIUNA CUIIOBOM MUKPOCKOTI?

—

B Poccun, B pusuko-TexHuueckom HHCTUTYTE UM. Modde
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o

B CIIA, IBM

B repmanckom punuane IBM

-

—_

B mBeiinapckom dunuane |IBM

Bonpoc 6. KTo BBen B HAy4HYIO TUTEPATYPy TEPMUH HAHOMATEPUAIIBI?

—

I'. I'neutep
XK. 1. Andepos

P. ®eitnman

I

—

—

. dpexkciep
Bonpoc 7. [Touemy pubocomy Ha3bIBAIOT MOJIEKYJISIPHBIM acceMOiepom?

_-

Pu6ocomer CTpOAT 6GJIKH, OCHOBBIBAACH HAa MHCTPYKIUAX, XPAHAIINXCA Ha

gutkax PHK.
PubGocoMbl UMEIOT pazMep HECKOJIBKO JECATKOB HAHOMETPOB.

—

Pu6ocomer MOI'YT CBOPA4YUBATLCA B KHY6KI/I, HU3MCHA YCTBCPTUIHYTO

CTPYKTYpPY
Pru6ocoOb1 yMeroT mpeoOpa3oBbIBaTh MEXAHUYECKYIO SHEPTHIO B SHEPTUIO
XMMHUYECKUX CBS3EH.

Bonpoc 8. Ecii moMecTuTh TOHKUN CI0M MOTYNPOBOJIHHUKA C IIIUPOKOH 3a-
MPEIIEHHON 30HOM MEXK1y ABYMsI ITOJIYIIPOBOJHUKAMHU C Y3KOM 3aNPEIEHHON 30HOU

TO IIOJIYYHTCA.

KBaHTOBasg TOUKa
KBanTOBas ama
KBanToBbIii Oapsep

KBanTOBaga urina

Bonpoc 9. Kak Ha3piBaeTcs camasi BRICOKasi YHEpreTHUecKasi 30Ha B YHEPTeTH-

YECKOM CIEKTPE MOJIYIPOBOJHUKOB?

—

30Ha MPOBOJIUMOCTH

_-

3anpeTHasi 30Ha

_

BajnentHag 30Ha

—

KBanTOBas 30Ha

Bomnpoc 10. Uto Takoe Be3UKyJIbI?

—

CyOKJIeTOUYHbIE YaCTUIIBI
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=~

Hanopa3smepHsie Bupycsl

—

3aMKHYTBhIC OHCITIONHBIE MEMOpaHHbBIE 000JI0UKU

—~

benkoBbie MONEKyYJIBI, coaepKamie pepMeHThI

Bonpoc 11. Kakas BenuurHa He BXOUT B ypaBHeHue [ mo6ca-Tomcona?

—

Temnepatypa miiaBieHus

—

CB00OOIHASI TOBEPXHOCTHAS YPHEPTHSI

—

HN3meHeHue TCILJIOCOACPIKAHHNA

—

Bs3kocTe kpucTammara

Bonpoc 12. Yto Takoe MONEKyIApHBINA accemOep?

—~

Menpyanmag yacTulila aToMa

—

MonekymsipHas MallliHa, KOTOpas 3alporpaMMHUPOBaHa CTPOUTH MOJICKY-
JSIPHYIO CTPYKTYPY M3 00JIee MPOCTHIX XUMHUIECKUX OJI0KOB

—

CyOkJieTouHas yacTuiia

—

Komnonaueiit ancamoias [TAB

Bonpoc 13. KTo BiepBbie BBIABUHYI HJICIO0 O PA3BUTHH HAHOTEXHOJIOTHH B CO-
BpEeMEHHON (OPMYIMPOBKE?

I

I1.C. Jlannac
2. Hpexkcnep

—
—

P. ®eitnman

—

H. Bunep

Bonpoc 14. Kak Ha3bpiBaeTcs 3HaMeHHUTas KHUTa J. J{pekciepa, mocBAIEHHAs

HAHOTEXHOJIOTHU?

MauvHbl KOHCTPYUPOBAHUS
MamuHbl HAHOTEXHOJOTHH
MamuHsl co31aHus

MaimHebl TEXHOJIOTUNA

Bomnpoc 15. Kakoe cBOHCTBO XapaKTepHO JI MUKPOAIMYJIbCUN?

—

MHUKpPO3MYIbCHH NPO3PAYHBIE KUIKOCTH

—

MHUKpPO3MYIIbCUU UMEIOT TEMHO-CEPBIN LIBET
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o~

MHuKpO3MyIIbCHY HETPO3PAYHBIE )KUIAKOCTH

_-

MI/IKpOBMYJ'H:CI/II/I SABJIAIOTCA XOPOIIKWMMH ITPOBOJHUKAMM BJICKTPUUCCTBA

Bonpoc 16. Kakas n3 HaHOCTPYKTYp SIBISIETCS] TEPMOJIMHAMUYECKH HEYCTOM-

YUBOI?

—

MukposamMysbcus

et

Muriemsl

—

VYrinepoaHbie HAHOTPYOKHU

r=

HanocTpykTypsl, hopMupyomuecss HHTCHCUBHOM IIIaCTUYECKOH Aedop-
Maluen

Bonpoc 17. Uto o3navaet ypaBaHeHue [ mo6¢ca-Tomcona?

et

B3anMocBs3b TOBEPXHOCTH OOBEKTA U €r0 00bemMa

—

B3aumocss3b TCMIICPATYPHI INIABJICHUA KPUCTAJIJINTA U BA3KOCTH

et

B3aumocBs3b n3MEeHEeHUS TCINIOCOACPKAHUA KPpUCTAJIIIMTA 1 €T0 COCTaBa

B3aumocss3b TCMIICPATYPhI IUIaBJICHUA KPUCTAJIJIINTA U KPUBU3HBI OI'PDAHU-
t-II/IBElIOIIIeI\;I CT0 ITOBCPXHOCTHU

Bonpoc 18. B kakoM MHKPOCKOTIE UCTIOIB3YETCSl KaHTUIIEBEP?

—

CxaHHMpYIOIIHI CUIOBOM MUKPOCKOII

—

CKaHHPYIONMI TYHHEJIBHBIM MUKPOCKOII

—

PacTpoBbiii MUKpOCKOTI

o~

[IpocBeunBaromnii 3JIEKTPOHHBIA MUKPOCKOIT

Bomnpoc 19. PaGora ckaHupyromero TyHeIbHOTO MUKPOCKOIIAa OCHOBaHA Ha:

" JIudpaKuuy peHTIeHOBCKUX JTydeii

O¢ddext TyHHETMPOBAHUS PIEKTPOHOB YePe3 TOHKUN JUDIICKTPUICCKHIMA
MIPOMEKYTOK MEXKIY MPOBOIAIIEH TOBEPXHOCTHIO 00pasIia M CBEPXOCTPOM UTIION

[IpocBeunBanue oOpasiia peHTT€HOBCKUMH Jy4yaMu

_-

[TpocBeunBanue oOpasiia My4KoM JIEKTPOHOB MPH YCKOPSIOIIEM HaIpsi-
sxennu 200-400 kB

Bomnpoc 20. Uto He MOXKET SIBASATHCS CyNPaMOJIEKYJISIPHBIM aHCaMOIem?

et

Besukyna

~

Muriemna
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Mukposmyiibenst

IMPaBUJIBHOTO OTBETA HET

Bonpoc 21. O0paiarorcs a1 B HyJIb BOJTHOBBIE ()YHKIIMH Ha TPAHUIE KBAHTO-

BOU SIMEI

1 Ha
" Her

—

Bormpoc nocrasieH HEKOPPEKTHO

—

OTBET 3aBUCHUT OT MU PUHBI KBAHTOBOM SIMBI

Bomnpoc 22. TTomemas TOHKAN CI0H MOTYIIPOBOJIHUAKA C Y3KOU 3aNpeIE¢HHON
30HOM MEXIy ABYMs CIIOSIMU MaTepuaia ¢ 00yiee IIMPOKOM 3anmpei€HHoN 30H0H, 1Mo-

Jy4aroT:

—

KBaHTOBYIO TOUKY

=~

KBaHTOBYy10 sIMy

—

KBanToBBIi Oapbep

—~

KBaHTOBYIO U1y

Bonpoc 23. Ilouemy KBaHTOBBIE TOYKH HA3bIBAIOT HCKYCCTBEHHBIMH aTOMaMU?

=

KBanToBas TOYKa, KaK 1 aTOM, UMCCT AP0

—~

KBanToBas Touka MOXET BCTYIIaTb B XUMHWYCCKHEC PCAKIINN HOI[O6HO aTo-
MaM

~

KBanToBas Touka umeet pasMCpPEI aTOMa

—

B kBaHTOBOI1 TOUKE ABUKCHUC OI'PaHUYCHO B TpéX HaIIpaBJICHUAX U SHEP-
FeTUYCCKUM CIICKTP MOJHOCTBIO ):[HCKpCTHBIf/'I, KaK B aTOMC

Bomnpoc 24. Uto takoe ¢ysuiepen?

—

XKenezocoaepxaliasi HHHOCTPYKTYpa, UCIOJIb3yeMasi B MEIUIMHE

~

VYrnepoaHas HaHOTpyOKa

—

CemeiicTBO mapooOpa3HbIX MOJIBIX MOJIEKYJT 001el popmysber Cn

~

[Tnockuit muct rpaduTa MOHOMOJIEKYJISIPHON TOJITUHBI

Bomnpoc 25. Uto Takoe kaHTHIIEBEP?

=

KoMmbroTepHsiii 610K B CHIIOBOM MUKPOCKOTIE
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KommnbroTepHas nporpaMma 00paOOTKH JaHHBIX CKAHUPYIOLIETO MUKPO-

ckoma  Ilommoxka ajis 06pasioB B PaCTPOBOM MHKPOCKOIIE

_

30HJ B CKAHUPYIOLIEM CHIIOBOM MUKPOCKOIIE

Bonpoc 26. Kak BenrurHa TyHHEIBHOTO TOKA MPU pab0OTE TYHHEIBHOTO MHUK-

POCKOIIA 3aBUCUT OT PACCTOSHUS MEX]Ty OCTPUEM UTJIbI U UCCIIETyeMbIM 00pa3oM?

et

JInHENHO BO3PACTAET C YMEHBIIECHUEM PACCTOSHUS

—

JInHEenHO YMCHBIIACTCA C YMCHBIICHUCM PACCTOSHUSA

—

3KCHOHCHHH3HBHO BO3paCTACT C YMCHBIICHUCM PACCTOSHUSA

—

BKCHOHGHI_[I/IEU'IBHO YMCHBIIACTCA C YMCHBIICHUCM PACCTOSHUA

Bonpoc 27. Tlo nomenknarype MIOITAK ¢ymnepen Cro 0603Ha4aeTcst CHMBO-

1oM (C7o-1sp) Uto 03Ha4arOT UGPHI B KBaIPATHBIX CKOOKaX?

—

['pynny cummerpun

=~

JIutepatypHble CCHUIKH

" Jluametp QyuiepeHa B HAHOMETPAX

~

Ywuciio aToMOB B KOJIbIIax

Bonpoc 28. Coenunenus GpyiepeHoB, B KOTOPBIX MPUCOSTUHEHHBIE aTOMBI,

HOHBI WJIXM MOJICKYJIbI HAXOAATCS CHAPYIKH er'ICpOI[HOfI O6OJ'IO‘H(I/I, Ha3bIBAIOTCS.

—

DK303ApAIbHBIE COCTMHEHUS

—

DHA03IpaANIbHBIE COSTUHEHUS

=~

CynpaapaibHble COETUHEHUS

=~

[TapanpanbHbIle COEAUHEHUS

Bonpoc 29. Kakue HaHOCTPYKTYpbl OOHAPYKEHBI B IIIYHTUTOBBIX MOPOIAX?

—

OpHoc0MHBIE HAHOTPYOKH

o~

DyuiepeHsl

JInmocomMebl

—

MarHuTHbIC KHUIKOCTHU

Bonpoc 30. B xakom rogy H. delinMaHn BbIIBUHYI UACIO O Pa3BUTHUU HAHO-

TEXHOJIOTHUN?

© 1653
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© 1876
© 1959
“ 1985

Bomnpoc 31. Kak mensercs Bkiaa MexxdasHoi 00acTy B 00I1e CBOKWCTBA
00BEKTa MPU YMECHBIIICHHH €T0 pa3mepa?

—_

[Tpu ymensiiennu pazmepa o0beKTa BKiIag Mexk(pazHoii 061acTu B 00111e
CBOICTBa 00BEKTA YMEHbILIAETCS

—

[Ipu ymeHbIIeHHHN pa3Mepa 00beKTa BKJIa MexK(a3zHoH 001acTu B 001Ime
CBOMCTBa 00BEKTA YBEIIMUNBACTCS

—

[Ipu ymeHbIIeHHHN pa3Mepa 00beKTa BKJIA MexK(a3zHoH 001acTu B 001Ime
CBOICTBa 00beKTa MPOXOouT yepe3 Makcumym mpu 100 um

[Ipu ymeHblIeHHH pa3Mepa 00beKTa BKIIaJ MexX(Pa3zHOoH 00JacTu B o0Lue
CBOMCTBA 00bEKTa MPOXOaUT uepe3 MuHUMYM Tpu 100 HM

Bonpoc 32. Uem uzBecten 3. J{pekcnep?

OcHoBaTenp HAHOTEXHOJIOTUU
f-‘ mn n
Hanucan u3zBectHyto kHUTY "MaIvHbI CO3/1aHUS
SIBnsieTcst Mpe3nIeHTOM MEXTyHAPOIHOTO O0IIeCTBA HAHOTEXHOJIOTUN

[IepBOOTKpBIBATEINb YTIEPOIHBIX HAHOTPYOOK

Bonpoc 33. Uto 03HauaeT OTHOCSAIIUNCA K CO3/IaHUI0 HAHOOOBEKTOB TEPMUH
"Bottom up"?

Co3znanre HaHOCTPYKTYPUPOBAHHOTO CIIOSI HA TIOBEPXHOCTH 0OBEKTA

—

CrpykTypooOpa3zoBaHue, CO3JaHNE HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI

~
JlucneprupoBanue, yMEHbIIICHHE pa3Mepa HAaHOOOBEKTOB

Co3nanre HaHOCTPYKTYPUPOBAHHOTO CJIOSl METOJIOM CyOIMMaluu Belle-
CTBa

Bonpoc 34. Uto Takoe KBaHTOBasi TOUKA?

—

KBaHTOBas Touka mpeacTaBiseT co00i HaHOOOBEKT OJTHOTO MaTepuasa
HaXOJIAIIUKCS Ha MaTPUIIE U3 APYTroro MaTepuaa

—

DJieMeHTapHas CTPYKTypa KBAHTOBOTO U3Iy4YCHUS

-

Hanopa3mepHbIil pa3pbiB B 3JIEKTPOMAarHUTHOM M3J1y4YE€HUU

_

KBaHT, HaxoAsIUICS B JIEKTPOMArHUTHOM I10OJIE
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Bomnpoc 35. Uto Takoe HaHOTPYOKU?

—

[IpoTskeHHBIE CTPYKTYPBI, COCTOSIIIINE U3 CBEPHYTHIX F€KCArOHAJIbHBIX Ce-

TOK C aTOMaMH| yTjiepoJia B y3Jax
CemeicTBO MmapooOpa3HBIX MOJIBIX MOJIEKYT 00tIei Gpopmyoi Cy,

—

[IpoTskeHHBIE CTPYKTYPHI U3 YIJIEPOJAHBIX MEPETIETEHHBIX LeTen

—

MCT&HJ’IOOpFaHI/I‘-IeCKI/Ie BHTBIC ITOJIUMCPBI

Bonpoc 36. KTo U3 u3BeCTHBIX HCClieIoBaTeNeH He aBisieTcs JlaypeatoM Ho-

OeJIeBCKOM MpeMuu?

l,-.

XK.-M. Jlen
KN Andepon

P. ®eituman

~

[IpaBWIIBHOTO OTBETA HET

Bonpoc 37. Kakoe u3 BbICKa3bIBaHUH COOTBETCTBYET ONPEACICHUIO HAHOTEX -
HOJIOTHH, JaHHOMY B HarmonansHoO#M HaHOTeXHOMOrn4Yeckor naumuatuse CILLIA?

—

HanoTtexHoaorus - 3T0 TEXHOJIOTHUS CO31aHUA HAHOMATCPHAJIOB

—

HaHnoTexHo0rHs - 3T0 TEXHOJIOTUS Oy MylIero

—

CymHOCTh HAHOTEXHOJIOTUH B CIIOCOOHOCTH pabOTaTh HA MOJIEKYJISIPHOM
YPOBHE, aTOM 32 aTOMOM CO3/1aBaTh OOJIBIIINE CTPYKTYPHI C PYHIaMEHTAILHO HOBOU
MOJIEKYJISIPHOM OpraHu3aluei

—

CYTB HAHOTCXHOJIOI'MHU B CO3JaHUU HAHOMCXAaHU3MOB

Bonpoc 38. Yto takoe CVD?

—

Hcnapenue u ocaxJicHue B MHEPTHOM cpejie

.

Hcnapenne un ocaxIeHUE B PEAKIIMOHHOMN CPEJIE € MOJYyYEHUEM HOBBIX CO-
eIUHEHUHN

—

CamopacnpoCTpaHAOIIMKCS BBICOKOTEMITEPATYPHBIN CUHTE3

—

DJIEKTPOHHBIM UMM HA OCHOBE KBAHTOBOM TOYKHU

Bonpoc 39. Kak Ha3piBasach peus P. deitHmana 0 pa3BUTHH HAHOTEXHOJIO-

rumn?

—

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

—
—

—

Hanoycrpotictsa - "Nanodevices"

27



Bonpoc 40. B xakux ycTpoicTBax NPUMEHSTCS MATHUTHASI )KUKOCTD?

—

Kunaeckonbl

—

Tpan3ucropsl

=~

YcTpoiicTBa CMa3Ki MAarHUTHBIX JICHT

© Jlunamuku

Bomnpoc 41. Uto 03HavaeT OTHOCAIIUNCA K CO3/JaHHI0 HAHOOOBEKTOB TEPMUH

"Top down"?

" JlucrmeprupoBaHue, yMEHbLIEHHE pa3Mepa 00beKTa

~

CTpYKTyp006paSOBaHI/I€, CO31aHNC HAHOCTPYKTYP U3 aTOMOB U MOJICKYIJI

_

Cozntlanre HaHOCTPYKTYPUPOBAHHOTO CJIOSI HA HH>KHEHW MOBEPXHOCTH 00b-
eKTa

—

COSIIaHI/IG HaHOCTPYKTYPHUPOBAHHOI'O CJI0A OCAAUTCIbHBIMHA MCTOJaMHU

Bonpoc 42. Kaxoii u3 Poccuiickux By30B BIiepBbIe MPOU3BENT HAOOP CTYACH-

TOB Ha CIIEUUATBHOCTh 'HAaHOMATEepUANbI ISt UHKEHEPOB?

© PXTY um. .. Menzeneesa

s

MockoBCKasi TOCyAapCTBEHHAs aKaJIeMHUsI TOHKOW XUMHAYECKON TEXHOJIOTHUHN
nm. M.B. JlomoHOCOBa

—~

Cankr-lleTepOyprckuil rocy1apcTBEHHBIN TEXHOJIOTMYECKUN NHCTUTYT

—

YpaibCKkuil TOCYIapCTBEHHBIN YHUBEPCUTET

Bonpoc 43. Uto Takoe pazmMepHsIii 3(HEKT B TEXHOJIOTHH HaHOMAaTeprUaIoB?

s

N3menenne cBONCTB HAaHOOOBEKTOB B 3aBUCUMOCTHU OT pa3Mepa AJIeMEHTOB
UX CTPYKTYpPbI

N3meHeHune pazMepa HAHOOOBEKTOB B 3aBUCHMOCTU OT BHEIIIHUX YCJIOBUM

—

W3meHeHne CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEILIHUX YCJIOBUM

o~

N3menenue pasMmepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

Bomnpoc 44. Uto Takoe JTUIIOCOMBI?

—

CyOKJIeTOUYHbIE YaCTUIIBI

=~

benkoBbie MOJIEKYJIbI, cOAepKalire (hepMEHTHI

—

HanopasmepHsblie BUpycChl

~

3aMKHYTbIe OMCIOHHBIE MEMOpPaHHBIE 000JI0YKU
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Bonpoc 45. Uto Takoe MarHuTHasK KUAKOCTH?

—

PacmiaBiieHHBIN MarduT

—

B3Bech Q)CppOMaFHI/ITHI)IX qacCTHull B X KNJKOCTHU

=~

Kuakoctb, oABEPruyTasi MArHUTHOM 00paboOTKe

>KI/II[KOCTI/I, N3MCHAIOIIUC YIICHLHLIﬁ 00BeM IIpy HAaMarHninBaHnuun

Bonpoc 46. Kakoe Ha3BaHue 1J11 HAHOTIOPOIIIKOB M HAHOMATEPHUAJIOB HCTIOJb-

30Bas1och B CCCP waumnas ¢ 50-x romoB?

=~

YaeTpaaucnepcHbie

—

BBICOKOIII/ICHPCCHBIG

.

Hanoaucnepcueie

~

CBepxaucnepcHsbie

Bonpoc 47. Uto o3HavaeT TepMuH 'HaHO''?

=~

Hano (mo-rpeuecku Nan0s) o3HavaeT Kapiauk

—

Hano (mo-apeBHerepMaHcKku NAN0r) o3HadaeT THOM

~

Hawno (mo-uranbssHCKHM NAN0) 03Ha4YaeT MaJICHbKUIN YeI0BEK

-

Hano (mo-ucnancku Nanes) o3HavaeT MEJIKOE KHUBOTHOES

Bonpoc 48. [Touemy KBaHTOBbIE TOUKH Ha3bIBAIOT MCKYCCTBEHHBIMU aTOMa-

MHU?

=

KBanToBas TOYKa, Kak 1 aTOM, UMCCT AP0

~

KBanToBas Touka MOXET BCTYyIIaTh B XUMHUYCCKHUC PCAKIINH HOI[O6HO aTo-
MaM

~

KBanToBas Touka umeer pPasMCpPEI aTOMa

—~

B kBaHTOBOM TOYKE JBUKEHUE OTPAHUYCHO B TPEX HAIIPABICHUAX U JHEP-
TETUYECKUN CIIEKTP MOJHOCTHIO TUCKPETHBIN, KaK B aTOME

Bonpoc 49. Ykaxute npaBUIbHYIO MTOCIEI0BATEILHOCTH BUIOB JIUTOTpaduu
B 3aBUCUMOCTH OT YMEHBIIECHHUS pa3Mepa MOIydaeMbIX 3JIEMEHTOB HHTETPAIbHBIX

cxem (MMC)

—

OnTuueckas > Y ®-nurorpadust > PeHTreHoBCcKast > DIEKTPOHHO-TTyueBast

—

DOnexkTpoHHO-TyuYeBas > PentrenoBckas > Y @-nmurorpadus > Ontudeckas
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o~

Pentrenosckas > Y ®-nutorpadus > Ontuueckas > 1eKTPOHHO-TydeBast

1,-.

Y®-nutorpadus > Ontuueckas > DIEKTPOHHO-Ty4ueBas > PeHTreHOBCKast

Bonpoc 50. Yrto Takoe mpexypcop?

=

AnnapaT AJIL TIOJIYUYCHMA HAHOYACTUIL

JIro60e ncxoaHOE BEIIECTBO B XUMHYECKON PeakIMu MOJIyYeHUs HaHOYa-
CTHI]

o~

HcxoaHoe BemecTBo, KOTOPOE CTAHOBUTCS HEOOXOAMMOI, CYIIIECTBEHHOM
YacThIO IPOJIYKTa

BemecTBo-karann3aTop npy MoJy4eHUH HAaHOYACTHIL.

Bomnpocsl k 3auety

1) O0miue cBeJcHHUS O HAHOTEXHOJIOTHAX: UTO MOHMMAETCs IMOJ TePMUHAMHU
"Hanomatepuansl'’, "Hanorexnonoruu', "Hanocuctemuas Ttexuuka'. IlpuBectu
MPUMEPHI.

2) CKaHUPYIOIIUI TYHHEIbHBI MHKPOCKOII. YCTPOWCTBO, MPUHIKII ICHCTBH,
pPEXKUMBI paOOTHI.

3) CkaHUPYIOLIHIT aTOMHO-CHJIOBOM MHKPOCKOIT: YCTPOWCTBO, MPHHIHUI JCH-
CTBUSI, CITIOCOOBI MPOBEJICHUSI AaTOMHO-CUIIOBOM MUKPOCKOTIHH.

4) 3oua0Bas JuTorpadus.

5) C yem cBsi3aHA MOBBIIMICHHAS MPOYHOCTh HAHOKPHCTAUIMUECKUX MaTepHua-
JIOB.

6) KakoBa 0COOEHHOCTH CTPYKTYpPBI MEXK3CPHBIX TI'DaHHUIl HAHOKPHUCTAJLIHYC-
CKOr0 MaTepuana.

7) KakoBa 107151 HAaHOKPHCTA/UTMYECKOTO BEIIECTBA, MPUXOASIIIETOCS Ha MEK-
3€pEHHbBIC TPAHULIBI.

8) [IpuBeauTe (opMyJbl, OMUCHIBAIOIINE 3aBUCUMOCTH OOIIEH M0 MOBEPX-
HOCTEHW pa3Jelia, 10JIEM MEK3EPEHHBIX I'PAHUIL, A TAKXKE TPOMHBIX CTHIKOB OT pa3Me-
POB KPUCTAILIOB.

9) KakoBbl TepMOIUHAMUYECKIE OCOOCHHOCTH HAHOCTPYKTYD.

10) Kak MO’KHO paccuuTaTh 3JEKTPOCONPOTHUBICHHE HAHOMATEPHAJIOB.

11) Onpenenure 0COOCHHOCTH HaHO(EPPOMArHETHKOB.
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12) Yem 3amensieTcsi peppoOMarHeTH3M IMpH MEPexojie K HAHOMETPOBBIM pas3-
MEpaM.

13) OnpenenuTe MOHATHE CyNeplIapaMarHeTU3M.

14) TepeuyrcnuTe TUIIBI HAHONIOPUCTHIX MATEPHAJIOB.

15) Yem xapakTepu3yeTcs IOPUCTOCTb.

16) Yto Takoe 1EOTUTHI U TJIC OHU IPUMCHSFOTCS.

17) Haiite onpeneiienre aMmop(hHOTO COCTOSTHHS TBEPAOTO TelIa.

18) Yro Takoe OJU3KHUI M JaIbHUN MOPSI0K B TBEPOM TEJIE.

19) HazoBuTe OCHOBHOE OTIMYHWE MOHITHIA «aMOP(HHOE COCTOSTHUE» M «CTEK-
J000pa3HOE COCTOSIHUE.

20) Ha3zoBuTe OCHOBHBIE CITOCOOBI MOTYYEHUS aMOP(HBIX CIUIABOB.

21) B uem 3akitoyaeTcs OCHOBHOE OTJIMYWE 30HHOW CTPYKTYpPBI aMOp(HOTO
MOJIYITPOBOJTHUKA OT €r0 KPUCTAIMYECKOTO aHajora.

22) Yto Takoe (yIuiepeH.

23) Yto Takoe (yIepUTHI.

24) Yto Takoe HAHOKOMITA3UITMOHHBIA HAaHOMATEepHaJl.

25) B ueM 3akirodaeTcsi OTIIMYUE METAJUIMYECKOTO0 HAHOKOMITO3UTA OT IOJIH-
MEPHOTO.

26) Kakue cyIiecTBYIOT THITbI HAHOKOMITO3UTOB.

27) Kax M3MEHSIFOTCSI MAarHUTHBIC CBOMCTBA IMOJIMMEPHBIX KOMIIO3HTOB.

28) [IpuBenute mpumMepbl (GOPMHUPOBAHUS METALIONOIUMEPHBIX HAHOKOMIIO-
3HUTOB.

29) B kakux ycinoBusX (GOPMHPYIOTCS HAHOKPUCTAIUITMUSCKHE TICHKH.

30) Omnpenenure pojib IHEPTUN OCAKIACMbIX HOHOB B MOHHO-TIJIA3MEHHBIX Me-
TOJax.

31) HazoBuTe MexaHHM3MbI yMpaBieHUs (HOPMHUPOBAHHEM HAHOKPHCTAJIHYe-
CKUX MOKPBITHM.

32) Uto Takoe HAHOKOMITO3UTHBIC TOKPBITHSI.

33) Kakue CymiecTByOT TPYIbl HAHOKOMITO3UTHBIX TMOKPBHITHA M Kak OHH
KJIACCU(UILIUPYIOTCSI.

34) C yeMm CBsI3aHO TIOBBIIICHUE TBEPIOCTA B HAHOKOMITO3UTHBIX TTOKPBITHSX.
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35) Kak BimsieT cTpyKTypa HOKPBITHIA Ha TS PMUYECKUE CBOWCTBA.

36) Utro coboif mpeacTapiIsieT aHTUKOPPO3HMOHHBIN MPHUITIOBEPXHOCTHBIN HAHO-
CIIOM KOHCTPYKLIMOHHOTO MaTepuaia.

37)Uro coboil mpencTaBiuseT TEPMOOAPHEPHBIH MPUIIOBEPXHOCTHBIN HAHO-
CJION KOHCTPYKIIMOHHOTO MaTepHara.

38) B yeM cOCTOUT TEXHOJIOTHSI H3TOTOBIICHHST HAHO(IIIOWIHOTO YHIIA U T/ OH
NPUMEHSETCS.

39) Uto Takoe OMOYHII U TJI¢ OH IPUMEHSETCS.

40) Kak moiydaroT CBepXTOHKHE METAJUIMYCCKHIE M YIIIePOAHbIE (DOJIBIH U TIe
OHU TIPUMEHSIFOTCSI.

41) HazoBUTE OCHOBHBIC HAIPABJICHHS MPUMCHEHUS HAHOKPHCTAIUIMYCCKUX
MaTepUajoB B MPOMBIIIICHHOCTH.

42) lpuBeaute mpruMepbl MPUMEHEHUST HAHOCTPYKTYP B IPUOOPOCTPOCHHUHU.

43) HazoBuTe 0COOCHHOCTH TMPUMEHEHHS HAaHOPAa3MEPHBIX CTPYKTYp, CO3/aH-
HBIX C TIOMOIIIBIO ITyYKOB 3apsKEHHBIX YACTHII.

44) Ha3oBuTe BO3MOXXHOCTH MPHUMEHECHUS YTIEPOJHBIX HAHOTPYOOK. Ilpu-

BCAUTC MMPUMCPLI IPUMCHCHUA HAHOCTPYKTYP B OMOTEXHOJIOTHH.

7.4. MeToauka olleHUBAHUSA 3HAHUI, YMEHH i, HABBIKOB

OrcHKa 3HAHMMA, YMCHHH M HAaBBIKOB M (MJIM) OIBITA ACATCILHOCTH, XapaKTe-
pU3YIOIIUX 3Tanbl (HOPMUPOBAHUS KOMIIETEHIIMN MO AMCIUIIMHE TPOBOASATCA B
dbopMe TeKyllero KOHTPOJS W MPOMEKYTOUHOW aTTecTaluu. TeKylHil KOHTPOIb
MIPOBOJAUTCS B TEUCHHUE CEMECTpa C MENbI0 ONPEACIICHUST YPOBHS YCBOCHHUS 00ydaro-
IIUMUCS 3HAHUU, (OPMUPOBAHUS YMEHUN M HABBIKOB, CBOEBPEMEHHOTO BBISBICHUS
MIPEro/iaBaTesieM HEJOCTATKOB B MOJTOTOBKE OOYYAIONIUXCSl M MPUHSTHS HEOOXO -
MBIX €p MO €€ KOPPEKTUPOBKE, a TAKKe JJIsI COBEPIICHCTBOBAHUSI METOJIUKU 00yue-
HUS, OpraHu3alyyu yueOHON paOOThl U OKa3aHMsI WHIUBUAYaJbHOU MOMOIIM 00yya-
FOLIIUMUCS.

KpuTtepuu olieHKH 3HAHMA CTYJA€HTOB MPH NMPOBEACHUH TECTUPOBAHMS

OuneHka «OTJIMYHO» BBICTABIISIETCA HPU YCIOBUU IPABUIBHOIO OTBETA CTY-

nedTa He Mmenee yeM 85% TecToBBIX 3a1aHUIA.
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Ouenka «X0poLIO» BBICTABJISETCS MPU YCIOBUM MPABMWILHOTO OTBETA CTY]ICH-
Ta He MeHee YeM /0% TeCTOBBIX 3a/IaHUM.

OueHka «yJ0BJIETBOPHTEIbLHO» BBICTABIACTCSA TPH YCJIOBHH IPaBUILHOTO
oTBeTa cTyJeHTa He MeHee ueM 50% TecTOBBIX 3aaHui.

OueHnka «HeyA0BJIEeTBOPUTEIbHO» BHICTABIISETCS MPU YCIOBUH MPABUIBLHOTO
oTBeTa cTryAeHTa MeHee ueM 50% TecTOBBIX 3a/1aHUH.

KpuTtepun omieHKH 0TBETOB Ha 3a4yeTe

OueHKH «3a4TEHO» 3aCITy’)KUBACT CTYJICHT, 0OHAPYKUBIIINI BCECTOPOHHEE,

CHUCTEMATHYECKOE U TIyOOKOe 3HAaHWE YYEOHOro MaTepuayia, YMEIIMUNW CBOOOIHO
BBITIOJTHATH 3aJaHM, PETyCMOTPEHHBIC MPOTPaMMOM, YCBOUBIIIHA OCHOBHYIO U
3HAKOMBIA C JOTIOJHUTEIBHOU JIMTEPAaTypOl, PEKOMEHI0OBaHHON KadeapoH, J1eMOH-
CTPHUPYIONTUE CHCTEMATHUYCCKUI XapakTep 3HAHWHU MO JAWCIUIUIMHE W CIIOCOOHBIC K
UX CAaMOCTOSITEJILHOMY MOTIOTHEHUIO U OOHOBIICHUIO B XOJI€ YUEOBI.

OueHka «He3a4YTeHO» BBICTABJISIETCS CTYyJEHTaM, OOHApYXUBIIUM MPOOENbl B
3HAHHUSIX OCHOBHOTO Y4e€OHOTO MaTepHalia, JOMYCKAOIIUM MPUHIINITHAIBHBIE OIINO-
KU B BBITIOJIHEHUH MPEyCMOTPEHHBIX MPOTrpaMMoi 3ajanuil. Takoil OlleHKH 3acity-
JKUBAIOT OTBETHI CTYICHTOB, HOCSIIIHE HECUCTEMATH3UPOBAHHBIN, OTPHIBOYHBIH,
MMOBEPXHOCTHBIM XapaKTep, KOorjaa CTYJACHT HE MOHMUMAET CYIIECTBA M3JIaraeMbIX UM
BOIIPOCOB, YTO CBUJIETEIHCTBYET O TOM, YTO CTYACHT HE MOXKET JaJIbIIe MPOAOTKATH

oOyueHue 0e3 TOMOTHUTEIbHBIX 3aHSITHUH M0 COOTBETCTBYIOIIEH TUCIIUTUTMHE

8. [lepevyeHb OCHOBHOW M IONIOJHUTEJIbHOI Yy4eOHO JuTEepaTyphl,
He00XO0IUMOM 115l 0CBOEHHSI AU CIMILJINHbI
a) Ocnoenasn aiumepamypa.

1. MaTepuaJioBeeHe U TEXHOJIOTHSI MATEPHAJIOB | Y4eOHOE TTOCOOUE, PEKOM.
Hayuno-meroanueckum copetom / ITox pen. A. . Bateimesa. - Mocksa: H-
®PA-M, 2013. - 288c.

2. KoBmioB, A.H. OcHOBbI HAHOTEXHOJIOTMH B TEXHUKeE. YueOHOE mocoOue
JUIsL CTY[. BbIciI. yueO. 3aBenenuil. Jonym. YMO no ob6pa3oBaHuio B 00JI. aB-
TOMATU3UPOBAHHOTO MAIIMHOCTPOCHUA. - 2-€ W31., cTep. - MockBa: U3nar.

nentp "Axagemus’, 2011. - 240c.
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0) /lononnumenvnas 1umepamypa:
1. JlozoBckmii, B.H. HanoTexHosiorum B 3j1eKTPpOHNKe. BBeneHue B cnenu-
aJIbHOCTD: yucO. mocooue / B.H. Jlozosckuii, C.B. Jlo3oBckuit.. — CaHKT-
[TetepOypr: Jlans, 2018. — 332 c.
https://e.lanbook.com/book/107288

2. Peasm3anysi MHHOBALMOHHBIX TEXHOJIOTHH TEXHNYECKOI0 CEPBHCA | HAyy-
Hoe u3nanue / [1. U. Bypak, U. I'. ['ony6eB. - MockBa: ®I'BHY "Pocundopma-
rpotex’, 2014. - 164c.

3. Peanuzanus uHHOBaMOHHBIX MPoeKkToB B AIIK: onbIT 1 mepcnekTuBbI /
T. E. Mapunuenxo, B. H. Ky3emun, A. I1. Koponrskosa - M.: ®I'BHY "Pocun-
dbopmarporex”, 2017. - 80c.

9. IlepeyeHnb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHHKAIMOHHOM CeTH
«HTEepHeT», HeOOXOAMMBIX JJISI OCBOEHMS UCIUIINHbI

1. MuHHCTEpPCTBO CENIbCKOro X03siicTBa PM.- mcx.ru
2. Elibrary. ru (PUHLI)- nayunas syiekTpoHHas oudimoreka. — Mockga, 2000.

http://elibrary.ru

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

4. Hayunast oubmuoreka MI'Y umenn M.B. Jlomonocosa - http://nbmgu.ru

5. Poccuiickast rocyaapcTBeHHas OnOIroTeKa - Isl.ru

6. becrutatnast anekTpoHHas 6ubaMoTeKa - EAnHoe okHO AocTyna k obpasosa-

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

7. Pecypc MCX P® - Cucrema JuCTaHIIMOHHOTO MOHUTOPHUHTA 3€MEJb CEIb-

xo3HazHayenus AITK (CIM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®epnepanbhas ['eonHpopmanionHas cucrema «ATiac

3eMenb cenbxo3HazHaueHus» (PI'MC A3CH)- http://atlas.msx.ru.

HaumenoBanue
HauMeHoBaHue OpraHu3anuu-
DACKTPOHHO™ IIpunaaIexKHOCTD Anpec caiita BIAICIBIE,
OM0IMOTEeYHOH PEKBHM3UTHI [10-
cucrembl (ABC) roBopa Ha Mc-
N0JIb30BAHHE
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DNEeKTpOHHO- 000 «U3na-
OUOIHOTETHAS TEJIbCTBO JlaHb»
cucrema «M3na- l(_:[aHKTé o-
1 | renscTBO Jlanb» CTOPOHHSS http://e.lanbook.com | = <P J\?; p?)r 6 0
(«MHxeHepHbIe 53385 20_18 OT
rayian i - ¢ 15/04/18 1o
popmartnka») A
15/04/2019
000 «M13na-
IIEKTPOHHO- TEJIbCTBO JlaHb»
OnbIHoTEYHAs l(;[il::T(-S  Tlo-
2 | cuctema «M3na- CTOPOHHSISI http://e.lanbook.com | = 5 Ozp
I)CIJ(I botmo Sl 09/07/2013r.
ypHaTE) bes orpannyenus
BpPEMEHU

10. MerToauyeckue YyKa3aHusi sl 0OOy4yaloUIUXCsi 1O OCBOEHHIO
AUCHUNTHHBI

N3yuenne nucuuiummabl «HanorexHomornn u HaHomarepuansl B AIIK» ocy-
HIECTBIISIETCS. C MCIOJIb30BAHUEM KIIACCHYECKUX (POpM YUEOHBIX 3aHATHUI: JIEKIHA,
MPAKTUYECKHUX 3aHITHI, CAMOCTOSTENBHOW Pa0OTHI BO BHEAY IUTOPHON OOCTAHOBKE.

PexkoMeHIanMH 1O MOATOTOBKEe K JIEKIIMOHHBIM 3aHSITHSIM (TeopeTwye-
ckuii kypc). Jlekuus sBisieTcs BeAynie GopmMoi yueOHbIX 3aHsITHIA. JIeKIms npe-
Ha3HA4YEHA JUIS U3JI0OKEHUS MIPENOIAaBaTeNIEM CUCTEMAaTU3UPOBAHHBIX OCHOB HAYYHBIX
3HaHUU MO JUCUUIUIMHE, aHAJTMTUYECKOW MHPOpMAIMU O JUCKYCCHOHHBIX MpoOlIe-
Max. Ha neknuu, kak npaBuiio, NOJHUMAIOTCS HAKMOOJEe CIOKHBIE, Y3JI0BbIE BOIPO-
Cbl y4€OHOW AUCLUIIIIUHBIL.

MakcumanbHblid 3Q(EeKT JeKuus AaeT TOrAa, Koraa CTyIeHT 3apaHee TOTOBUT-
Csl K JIEKUMOHHOMY 3aHSTHIO: 3HAKOMUTCS C MPOOJIeMaMH JIEKIIUU 10 YYEOHUKY WA
[0 ITporpamMme JUCLUHUILIMHBL. PEKOMEHIyeTCsl MpocMaTpUBaTh 3alMCH MPEABITYILErO
y4eOHOr0 3aHATHUS, UICXOS U3 JOTUYECKOTO €AMHCTBA TEM YUeOHOM TUCHUUIUTAHBI.

B xoxe nekmuu cTyaeHTy 1eaecoo0pa3Ho:

CtpeMHUTBCS HE K JIOCIOBHOM 3alKCH U3JIaraeMoro MmpernojiaBareieM yueOHoro
MaTepuana, a K OCMBICICHUIO YCIBIIIAHHOTO W 3alUCU CBOMMH CJIOBAMH OCHOBHBIX

(bakToOB, MBICJIEH JIEKTOpA; BhIpaOATHIBATh HABBIKA TE3MCHOTO M3JIOKEHUS M HAIKCa-
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HUs y4eOHOTO Marepuaja, BECTH 3allUCH KCBOMMH CJIOBaMHU», BMECTE C T€M, HE JI0-
MyCKasi UCKAXEHUSI WM TIOJIMEHBI CMBICJIAa HayYHBIX BhIpakeHHd. OnpenencHus, Ha
KOTOpbIE 00palllaeT BHUMaHUE MpernojaBaTesib JU00 cloBaMH, MO0 WHTOHAIIMEH,
CJIEIyeT 3alUChIBaTh YETKO, AOCI0BHO. Kak mpaBuio, Takue onpeaeneHus npemnoaa-
BaTeJb NOBTOPSET HECKOJBKO Pa3 WM J1Aa€T MO/ 3aIUCh.

1. OcTaBiATh B TETPAJU ISl KOHCIEKTA JICKIUU LIUPOKHUE MOJs, MO0 BECTH
3alydCy Ha OJHOW CTpaHHUIle. DTO HYKHO ISl TOrO, YTOOBI B JajdbHEHIIEM MOKHO
ObLJI0 OBl BHOCUTH HEOOXOIUMBIE TOTIOJHEHUSI B COJIEPKaHKE JIEKIIUU U3 PA3THUYHbIX
HMCTOYHHUKOB. MOHOTpaduil, yueOHBIX TOCOOWH, IEPUOTUKH U JIP.

2. Ilucarp Ha3BaHWE TeMbl, y4e€OHBbIE BOMPOCHI JICKIMM HAa HOBOW CTpaHULE
TETpajau, YTOOBI JIETKO MOKHO OBLJIO HAUTH HEOOXOUMbIC YUEOHBIN MaTEpHall.

3. HaumHaTh Ka)Xyt0 HOBYIO MBICJIb, HOBBIM ()parMEHT JICKIMH C KPacCHOM
CTPOKH; 3ar0JIOBKH U MOJ3ar0JIOBKH, BaXKHEHIIIHME MMOJI0KEHHUs, Ha KOTOpbIe oOpariaer
BHUMAaHHE TpENojaBaTesib, a TAKXKe OMPENEICHUsI BbIACIATH. OyKBaMH OOJIBIIIETO
pa3Mepa, YepHUIIaMU APYTOro UBETa, JMO0 MOAYEPKUBATH.

4. HymepoBaTs BeTpeuatomuecs B Jiekiuu nepeunciienus nudpamu: 1, 2, 3 . .
., Wau OykBamH: a, 0, B. . . . [lepeuncnenus nyuuie 3anuchbiBaTh cTOAOIOM. Takas
3aMKMCh MPUAAET KOHCIEKTY OOJBIIYI0 HAIrVISIAHOCTh M CHOCOOCTBYET JydlIEMY
3alIOMUHAHMIO Y4€OHOTO MaTepuarna.

5. Beipabotath ygoOHYIO W MOHSTHYIO JJisi ce0s CHUCTEMY COKpalleHUd |
YCJIOBHBIX O0O3HAYEHUU. DTO SKOHOMHUT BpeMsl, MO3BOJISIET 3aIlMCHIBATh MaTepual
KQKJI0M JIEKIIMH MTOYTH JOCIOBHO, JAET BO3MOXXHOCTh CKOHIEHTPUPOBATh BHUMAaHHE
Ha COJIep)KaHUM H3JIaraéMoro Marepuajia, a HE Ha MEXaHUYECKOM IMpoIlecce
KOHCIIEKTUPOBAHMUSI.

[To oKOHYaHUIO JIEKLIMU LEIeCO00pa3HO JopadaThIBaTh €€ KOHCIIEKT BO BpeMs
CaMOCTOSITENIbHOM pabOThl B TOT k€ JI€Hb, B KpailHEM ciydae, He MO3JHee, YeM CITy-
CTs 2-3 JHS TIOCJIE €€ MPOCITYIIMBAHUS. ITO BAXKHO MOTOMY, UTO €IIe He 3a0bIT yueo-
HBI MaTepua JIEKIUH, CTYIEHT HaXOAUTCA MO/Jl €€ BIEYATIEHUEM, KaK MPaBUIIO, sic-
HO TTIOMHUT yKa3aHUs MPENoaBaTelisi, XOPOIIO OCO3HAET, UTO €My HEMOHSITHO U3 Ma-

Tepuaa JCKIUH.
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PexoMeHganuM M0 MOAr0OTOBKE K MPaKTHYecKHUM 3aHATHAM. CTyJaeHTam
CJIeyeT TMPUHOCHTHh C COOOM PEKOMEHIOBAaHHYIO MPEINOoaBaTelieM JIUTEepaTypy K
KOHKpeTHOMY 3aHsTHIO. Hanbonee menecooOpa3Hasi CTpaTerds CamMoOCTOSITENLHOM
MOATOTOBKHU cTyAeHTa K 13 3akitoyaercst B TOM, 4TOOBI Ha MIEPBOM 3Tare YCBOUTH CO-
nepkanue Bcex BompocoB [13, oOpamas BHUMaHUS HA y3JIOBBIE MTPOOJIEMBI, BBIJCIICH-
HBIE MPENoJiaBaTeNieM B X0J1€ JeKIUH JInOo KoHcynbTanuu K [13. [{nst atoro Heob6xo-
JTUMO, KaK MUHUMYM, TTPOYUTATh KOHCIIEKT JICKIIMU M YUeOHHK, TuO0 yueOHOe MOCo-
oue. Cnemyroluii 3Tan MOJAroOTOBKM 3aKJII04aeTcsi B BbIOOpe Bompoca st Oosee riny-
OOKOI'0 M3Yy4EHHsI C MCIOJIb30BAHUEM JOIOJHUTEIbHON nuTeparypsl. 1lo sTomy Bo-
MPOCY CTYJIEHT CTaHET rjaaBHbIM crienuanuctoM Ha [13. IleHHOCTh BBICTYIUICHUS CTY-
nenTa Ha [13 Bo3pacreT, eciu B xoj1e pabOThl HAJ[ IUTEPATYPOI OH COTIOCTABUT Pa3HbIE
TOYKH 3PCHUS Ha TY WJIA UHYIO MPOOIIEMYy.

[Tocne nzydenust u 0000IIeHNS HHGOPMAIIUH, KOTOPYIO COJIEp>KAaT UCTOUYHUKHU U
JUTEpaTypa, COCTABIISETCS PA3BEPHYTHIM WM KpaTKuM IJIaH BhICTyIuieHHs. OKoHYa-
TEJIbHBIN BapUaHT IUIaHA BBICTYIUICHUS B HJ€ale KeIaTelbHO MUMETh HE TOJHKO Ha
Oymare, HO U B TOJIOBE, U3Jiaras Ha 3aHSTHUU MOJMOTOBJICHHBIN BOMPOC B CBOOOIHOM
dbopme, HaM3yCTh, YTO TOMOKET JYUIIEMY 3aKPEIJICHUIO Y4eOHOro MaTepualia, CTaHeT
XOpoIlIel TPEHUPOBKOW YBEPEHHOCTH B CBOMX cuiax. [Ipm HEOOXOAMMOCTH HE BO3-
OpaHsieTCsl «IOATJISIABIBATE» B IJIAH Ha JINCTKE Oymaru, 9To0bl HE OMUOUTHLCS B IUQ-
pax, ToOuHee mepeaaTh CoJEPKaHUe IIUTAT, HE 3a0bITh KAKON-TO BaXKHBINA CIOKET TEMbI
BBICTYTUICHUSI.

B xoxe pa6otsl Ha I13 oT cTyneHTa TpeOyeTcsi TOCTOSIHHBI CAMOKOHTPOJIb.

Crnymiast peruiMKy B X0/J1€ TIUCKYCCUM, BAXKHO HAYYUTHCSA YBaKaTh MHEHHE cO0e-
CEe/IHMKA, HE MepednBaTh €ro, JaBasi BO3MOXKHOCTh TTOJIHOCTBIO BBICKA3aTh CBOIO TOUKY
3peHUsI.

CtyaeHTaM, MPOMYCTUBIINM 3aHATHS (HE3aBUCHMO OT IMPUYHMH), HE MMEIOIIUE
MUCBMEHHOTO PEIIeHUs 3a7a9 WK HE TIOJrOTOBUBIINECS K JAHHOMY MPAKTUIECKOMY
3aHSATHIO, PEKOMEHYETCSl HE TI03)KE YeM B 2-HeJeIbHbIN CPOK SIBUTHCS HA KOHCYJIb-
TaIMIO K MPENoAaBaTENI0 U OTYUTATHCS 10 TeMeE, u3ydaBiieics Ha 3auatuu. CTyaeH-

Thl, HC OTYHUTABIINUCCIA I10 Ka)K)IOﬁ HE HpOpa6OTaHHOﬁ HMH Ha 3aHATHUAX TEME K Hada-
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JIy 3a4€THOM CeCCHHM, YIMyCKalOT BO3MOKHOCTh MOJIYYUTh MOJIOKEHHbIE Oalibl 3a pa-
00Ty B COOTBETCTBYIOIIEM CEMECTE.

Jokaax — 310 my0arMYHOEe COOOIICHHE, MPECTaBIIsAIoNIee coO00M pa3BepHyTOE
U3JI0KEHHE Ha OmpeneieHHyl0 TeMy. OH OTIM4YaeTcs OT BBICTYIUIEHMH OOJbIINM
oobeMoM BpemeHu — 20-25 mMuHYT (BBICTYIUICHUS, KaK MpaBuiio, orpanndeHsr 10-12
MUHyTaMH). JIOKJIaa Taxke MOCBSIIEH Oojiee MIMPOKOMY KPYTy BOIPOCOB, Y€M BbI-
CTYIUICHUE.

Tunuynas ommOKa JAOKJIAJYMKOB B TOM, YTO OHHU M3JIaraloT COJIEp>KaHUE IMPo-
OneM JOKJana S3bIKOM KHHUTH U KYPHAJOB, KOTOPBIM TPYJHO BOCIPUHUMAETCA Ha
clIyX. YCTHas ¥ MUCbMEHHAsI pedb CTPOsITCS mo-pazHomy. Hanbonee ynobnas ass ciry-
XOBOT'O BOCIPUSTHUS (Ppa3a COACPKUT 5-9 CMBICTIOBBIX €IUMHMUII, TPOU3HOCUMBIX Ha O
HOM B3JI0X€. DTO COOTBETCTBYET 00BEMY OIEPAaTUBHOM MaMSTH yenoBeka. B nepsbie 5
CEKYHJ| JIOKJa/la CJOBa, MPOU3HECEHHBIE CTYJIEHTOM, YICPXKHUBAIOTCS B MaMSTH €ro
ayAMTOpUU Kak 3BydaHue. LlemecooOpa3zHo mosToMy 3a 5 cekyHA cPOpMHpOBATH 3a-
BepiIeHHYIO (ppa3y. DTo 00ecreunBaeT €e OCMBICICHUE CIYIIATeNIIMU A0 MOCTYILIe-
HUS HOBOT'O 00beMa HH(POPMAIUH.

Jlpyrasi Tunu4Has OmMOKa JOKJIAAYUKOB COCTOMT B TOM, YTO UM HE yJaeTcs
BBIZICP)KATh BpeMsl, OTBEJEHHOE Ha JoKJa]. UToObl n30exkaTh 3TOW OIMIMOKH, HEOOXO-
JIMMO, HaKaHyHE MPOYMUTATh JOKIIAJ, BBIICHUB, CKOJIBKO BPEMEHHU MOTpEOyeTCs Ha ero
gyreHue. J{ms ynoOcTBa kenaTrenbHO MPsIMO Ha CTPAHMIIAX JOKIaga MPOBECTH pacueT
BPEMEHH, OTMeUasi, CKOJIbKO OPUEHTUPOBOYHO YHJIET Ha uTeHue 2, 4 CTpaHuIl U T.JI.

3aBepiieHue padOTHI HaA JOKJIAOM TPEAIOJaraeT BBIICICHHE B €r0 TEKCTE
IJIaBHBIX MBICTICH, apryMeHTOB, (PaKTOB C MOMOIIBIO a03aleB, MOJYEPKUBAHUEM, HC-
MOJIb30BAHUEM PA3IIUYHBIX 3HAKOB, UTOOBI CMBICIIOBBIE 00pa3bl TOKJIaAa MpUoOpen U

3pUTENbHYIO HATISAHOCTh, 00JIErYaroIlyto padoTy C TEKCTOM B XOJ€ BBICTYIIJICHUS.

MeTtoauveckue peKOMEHAALMH 110 OAT0TOBKE K 3a4eTy.

N3ydeHune nucuMIUIMHBI 3aBepIlaeTcs caaded oOydaronuMucs 3adera. Ha 3a-
YeTe OMpeNesieTCsl KaYeCTBO M 00BEM YCBOEHHBIX CTyAeHTaMu 3HaHu. [ToaroroBka k
3a4eTy— MPOLECC MHIMBUAYAIbHBIN. TeM HE MeHee, CYIIECTBYIOT HEKOTOPBIE MPABUIIA,

SHAHHUA KOTOPLIX MOT'YT OBITH MOJIC3HBI JJIA BCEX.
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B xozme moAroToBkH K 3a4yeTy OOy4arolMMCs TOBOMASITCS 3apaHee MOJrOTOB-
JIEHHBIE BOIPOCHI N0 aucuuiuinHe. [lepeuens Bompocos aiis nud@epeHupoBaHHOTO
3a4yeTa COJICPKUTCS B JaHHOU pabouel mporpamme.

B npennsepun 3adera mpenojaBareib 3a0JaroBpEMEHHO MPOBOAMUT TPYMIIO-
BYIO KOHCYJIbTALlMIO H, B Clly4ae HEOOXOIUMOCTH, UHANBUYJIbHBIE KOHCYJIBTALINH C
oOyuarorumucs. [Ipu npoBeaeHUN KOHCYJIbTAlMU 0000IIaeTCsl MPONHACHHBIA MaTe-
pHua, pacKpbhIBAETCS JIOTMKA €ro M3y4YEHHMs], NMPUBJIEKAETCS BHUMAHHUE K BONPOCAM,
MPEACTABISIIONIUM HauOOJbIINE TPYAHOCTU MJIsi BCEX WM OOJBIIMHCTBA O0ydaro-
HIMXCS, PEKOMEHYeTCs IUTepaTypa, HeoOXoauMast Jisi OJATOTOBKU K 3aUeTy.

[Ipn moAroToBke K 3a4eTy OOydYaroluecs BHUMATEIbHO HM3y4YalOT KOHCHEKT,
PEKOMEHIOBAaHHYIO JUTEPATYPY U JENar0T KPaTKUE 3allCH IO KaKIOMY BOIIPOCY.
Takast METOIMKA MO3BOJIAET MOJYYUTh MPOYHBIE U CUCTEMATU3UPOBAHHBIE 3HAHMS,
HEOOXOUMBIE Ha 3auere. 3aJ0roM YCIEHIHOM cllayM 3aueTa SIBIISETCS] chcTeMaThye-
ckast paboTta Haj yueOHON JUCLMIUIMHON B TeueHue rojna. HakanyHe u B mepuos sK3a-
MEHAIMOHHOM CcecCUH HEOOX0IMMa U LieJIeHApaBIeHHas OArOTOBKA.

HaunHathe MOBTOpEHHE PEKOMEHAYETCS 3a MECSL-IONTOpAa JO Hayalla CECCHM.
[ToAroToBKY K 3a4eTy >KeIaTeabHO BECTH, UCXOJs U3 TPeOOBaHUM MpPOTrpaMMbl yueO-
HOM JTHMCLMIUIMHBL. JTUM JOKYMEHTOM Pa3pelIeHO MOJIb30BaATHCS HA DK3aMEHE.

I'oTOBsCH K 3aueTy, JIydIlle BCEr0 COYETaTh IMOBTOPEHUE IO IMPUMEPHBIM KOH-
TPOJBHBIM BOMPOCAM C MapaieIbHbIM [TOBTOPEHUEM T10 MPOrpaMMe y4eOHOU TUCLH-
TUTHHBL.

Ecnu B pacnopsixKeHUH CTyIE€HTa €CTh HECKOJBKO JHEW Ha MOJArOTOBKY, TO Iie-
J1€CO00pa3HO OMNpeNeNuTh IpaduK MTPOXOKACHHUS BOIPOCOB M3 pacyeTa, 4ToObl ocTa-
JIOCh BpeMsi Ha MOBTOPEHKE HauboJiee TPYAHbIX.

OOyuaroiuecs, UMEIOIINE 3aJ0JKEHHOCTh WJIM HEHCHPABICHHbBIE HEY/I0BJIIE-
TBOPUTEJIbHBIE OLEHKH M0 CEMUHAPCKUM 3aHATHUSIM, K 3a4€Ty C OLIEHKON HE JOITyc-
KAIOTCSI.

B xone cnaum 3auera yuuThIBa€TCA HE TOJIBKO Ka4yeCTBO OTBETA, HO U TEKyllas
ycrneBaeMocTh o0yuatomierocsi. Benromocts mocie ciayu 3auera 3aKpbIBaeTcs U clia-

eTcsl B yueOHYI0 4acTh (paKyybTeTa.
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11. UndopmanmoHHbIe TEXHOJOTMH U MPOrPaMMHOe o0ecrnievyeHmne

[Tepeyenr WHGOPMAIMOHHBIX TEXHOJIOTHA, MUCIIOIB3YEMBIX MPHU OCYIIECTBIIC-
HUU 00pa30BaTEeIHLHOTO MpoIiecca Mo JUCIUILTHHE!

- TEXHUYECKHE CPECTBA. KOMITbIOTEpHAs TEXHHKA M CpeiCTBa cBs3u (mepco-
HaJIbHBIE KOMIIBIOTEPHI, MPOCKTOP, NHTEPAKTUBHAS JOCKA, BUIACOKAMEPHI, aKyCTHYe-
CKasi CHCTeMa U T.[T.);

-MeTOAbl O0yYeHHUs C MCIOJIb30BaHWEM HH(POPMAIMOHHBIX TEXHOJIOTHH (me-
MOHCTpAIUs MYJIbTUMEAMUHBIX MATCPHAJIOB U T.11.);

-riepeveHb VIHTEpHET-CEPBUCOB U 3JICKTPOHHBIX PeCypcoB (ITOMCKOBBIEC CHCTE-
MBI, DJICKTPOHHAS T0YTa, MPOodeCcCHOHANBHBIC, TEMAaTHIYCCKUE YaThl U (POPYMBI, CH-
CTEMBI ay/IM0 U BUJICO KOH(PEPEHIINM, OHJIAWH SHIMKIIONEINN U CIIPABOYHUKH; DJICK-
TPOHHBIC YUeOHBIC U Y4COHO-METOINICCKHE MaTEPHAIIbI).

IIporpammHoe o0ecnieueHue
(IMIIeH3HOHHOE ¥ CBOOOTHO PACTIPOCTPAHSIEMOE),

HCIMOJIB3YEMOC B y‘I66HOM nmpoiecce

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 Ul- | O6pazoBarenbhas nuiien3us (Cers) va Education
timate, Master Suite 2015. Beimana Jlar['AY-
Building Design Suite, 770 | Uadopmaruka, Maxaukaia.

Maya LT, Autodesk® CpoK JIeHCTBHUS JIMIICH3UH — 3 TOJIa.
VRED,

Education Master Suite

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

CrpaBounas npaBoBas cuctema Koncynprant [Lroc. http://www.consultant.ru

12. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl HEOOXOAMMOM 115l
OCyIIIeCTBJIEHHSI 00Pa30BATEILHOI0 MpoLecca
CrannapTHO-000pYy/IOBaHHbBIE JICKIIMOHHBIC ayIUTOPHUH, JJII TIPOBEICHUS JICK-

unid. /[ns mpoBeleHHs 3aHATUN WCIOJIB3YHOTCSA JIEKUMOHHAs AyJIWTOPHUS U TPAKTHU-
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kyM. KomnbroTepHblii kiacc, 1abopaTopHoe 000OpyAOBaHUE, IJIAKAThI MO pa3zesiam

AUCHUIUIMH, KOHTPOJIMPYIOIIasa KOMIIBIOTCpHAA TCCTOBAA IIPOrpaMmMma

13. Ocol0eHHOCTH peau3auuu AUCUUIJIMHBI JJI51 HHBAJTUA0B U JIML €
OrpaHNYeHHBIMH BO3MOKHOCTSIMU 310POBbS

OOyuaromuMesi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI ITPEIOCTABIISA-
IOTCSl CTIelMajbHble YYeOHWKH M y4deOHbIe MOcoOus, mHas ydeOHas JUTeparypa,
NPEOCTaBICHUE YCIYT aCCUCTeHTa (ITOMOIIHMKA), OKA3bIBAIOIIETO OOYYaIOIUMCS
HEOOXOUMYIO TEXHHUECKYIO TOMOIIIb.

a) I CJIA00BHISIIIHX

- Ha 3a4eTe NPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOUINI CTYIEHTY HEOOXOAUMYIO
TIOMOIIb ¢ YYETOM WHIWBUAYAIBHBIX OCOOCHHOCTEH (OH IMoMoraer 3aHsTh pabodece
MECTO, MEPEABUTATHCS, MPOUYUTATh U ODOPMUTH 3aJaHUE, B TOM YHUCIE, 3alUChIBas
0T IUKTOBKY);

- 3aJIaHuUs JJIs BHITIOJTHEHMs], a TAK)KEe WHCTPYKIHS O MOPSIAKE MPOBEACHUS 3a-
YyeTa 3aYUTHIBAIOTCS aCCUCTEHTOM,;

- MHCHbMEHHBIE 3aJIlaHUS BBITIONHSAIOTCA Ha Oymare, HaJMKTOBBIBAIOTCS acCH-
CTCHTY;

- obecrnieunBaeTCsl UHIMBHUAYyaIbHOE paBHOMEpHOE ocBerieHne He meHee 300
JFOKC;

- CTYICHTY JJIsl BBINIOJIHEHUS 3a/laHusl IPU HEOOXOIMMOCTH MPEIOCTABIISAETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO.

0) 1JIs TJIYXHX U CJIa00CIbIIIATINX

- Ha 3a4eTe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOUINI CTYIEHTY HEOOXOAUMYIO
TIOMOIIb C YYETOM MHIMBUAYAJIbHBIX OCOOCHHOCTEH (OH MoMoraer 3aHsATh pabodece
MECTO, TIePEABUTATHCS, MPOUYUTATh U O(DOPMUTH 3aJaHUE, B TOM YHUCIE, 3aMHCHIBAs
0]T TUKTOBKY);

- 3a4eT MPOBOJUTCS B MUCHBMEHHOU (opMme;

- obecrnieunBaeTcsl HaIMUME 3BYKOYCHIJIMBAIOIIEH ammaparypbl KOJJIEKTUBHOIO
UCTIOJIb30BaHUs, TPH HEOOXOAMMOCTH TIOCTYMAIOIINUM MPEAOCTABISIETCS 3BYKOYCHIIH-

BaromiaA arraparypa HHAUBUAYAJIbHOI'O ITOJIb30BAHNA.
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- 110 JKEJIAHUIO CTYJIEHTA 3a4eT MOKET IMIPOBOJIUTHCS B MUCbMEHHOM (popme.

B) ISl JIMI[ C HAPYIIEHUSIMH OMOPHO-ABUTaTeJILHOTO annapara (TsKeJbl-
MM HAPYLIEHUSIMM JIBUTaTeJbHBIX (P)YHKUMA BEPXHUX KOHEYHOCTEN WM OTCYT-
CTBHUSI BEPXHUX KOHEYHOCTEH):

- MMCbMEHHBIC 3aJaHUs BBIOJHAIOTCS HAa KOMIIBIOTEPE CO CIEUHATU3UPOBAH-
HBIM MPOrPaMMHBIM 00€CTICUEHUEM UM HAJAUKTOBBIBAIOTCS ACCUCTEHTY.

- 110 JKEJIAHUIO CTY/ICHTa 3a4eT MPOBOAUTCS B YCTHOU (hopMme
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JlonmosiHeHUs1 ¥ U3MEHEeHNs B pa0o4yi0 NporpamMmMy JUCHUIIHHBI

Buecennbie n3menenus Ha 20 /20 y4eOHBbIH rof

YTBEPXIAIO
npopexmop no yueoHou pabome
C. A. Kypbanos
« » 20 o.

B nporpammy aucuurinasl «HanoTexHosorum n Hanomarepuaisl B AITK»
no HarpasieHuto moAroToBku 35.03.06 « ArponHKeHepus» BHOCATCS CIETYIOIINE
U3MEHEHUS:

IIporpamma nepecMoTpeHa Ha 3aceJaHuu Kadeapsbl

[Ipotokoi Ne oT T.
3aBeayromuii kadeapon
HluxcanmgoB .M. /  nopodeccop / /
(bammnmst, umst, otaectBO)  (yUeHOE 3BaHME) (moamucs)
OnxobOpeno

[Ipeacenarens METOAMUYECKOW KOMUCCHH (PaKyJIbTETa
Kysnenosa U.N./  cm. npenoo. /

(pamunus, ums, omuecmeo) (yuenoe 3Banue) (moamuce)

« » 20 .
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Jluct peructpauuun nsmenenu B PI1/]

n/u | Homepa pasme- | Jlokyment, B ko- | Ilogmucek | PacmudpoBka ara
JIOB, TZI€ IPOU3- | TOPOM OTPAXKEHBI MOANUCH BBEICHUS
BEJCHBI U3MECHE- W3MEHEHHUS W3MEHEHUN

HUSI
1.
2.
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