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JIMCT PACCMOTPEHUMA 1 COT'VTACOBAHUA
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pus» YTBEPKIEHHOTO MpUKa3oM MUHHUCTEpcTBa oOpa3oBaHus U Hayku Poccuiickoi
®eneparun Nell72 ot 20 oxts6ps 2015 1.

CocraButens: Spmaromenos A.H., nor.
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Ilenv TUCIUTIIINHDL.
- MPUOOPETEHNE CTYICHTAMH 3HaHUKM ¥ HAaBBIKOB B 00JIaCTH HOBEHIITUX TEXHOJIOT A,
- 3HAaHHWE OCHOB KJacCU(PUKAIIMK HAHOTEXHOJOTMU U HAaHOMAaTEepHaJIOB;
- MIOBBIIICHHE 00IIE00Pa30BaATEIBLHOIO YPOBHS
3aoauu NUCUUIIIINHEL.
- OCBOCHHE METOJI0OB TEOPETHUECKOTO pacueTa U AIKCIIEPUMEHTAIbHBIX UCCIEIOBAHUN
rapamMeTPOB MOTYNPOBOTHUKOBBIX MAaTEPHAIIOB MUKPO U HAHO (POpM:
- 1aTh WH()OPMAITHIO O CBOMCTBAX MOTYMPOBOAHUKOBEIX 1 HAHOMATEPHAJIOB, TIPUMeE-
HSEMBIX [IPU MIPOU3BOJICTBE JJIIEMEHTOB MUKPO U HAHO JIEKTPOHUKH;
- HAYYUTh IPUHUMATh H 00OCHOBBIBATh KOHKPETHBIC TEXHUICCKUE PEIICHUS ITPH T10-
CJIEAYIOIIEM KOHCTPYUPOBAHUHU MMOTYIPOBOIHUKOBBIX 3JIEMEHTOB MUKPO U HAHO
MacTaOHBIX (POPM.

2. [lepeyeHb IJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUs M0 TUCHUILJIMHE,

COOTHECEHHBIX € IVIAHMPYEMbIMH pPe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI
NMPorpamMmblI

[Ipouecc m3yuyeHus AUCHUIUIMHBI HampaBieH Ha (OPMHUPOBAHUE CIEAYIOLIUX
xomrereHunii OI1 BO u oBnasieHue ciaeayomuMu pe3yiabTaTaMu 00y4eHus 110

JOUCHUIIIAHE.
B pesynbrare wu3ydeHus paszzgena JUCIU-
Conepxa- IJTMHBI, oOecreunBaromero (GpopMupoBaHue
p Paznen JUCIIUATIINHEI, ' . bopmup .
Kowm- HUE KOMIIe- . KOMITETeHIMH (MM ee 4acTH) 00yJaroIuii-
00eCIIeYNBAIOIUI ATaIIbI )
METCH- | TCHIUHU s JOJIKEH:
dbopMupoBaHHsT  KOMIIe-
005071 (v ee ya- . Bnanetn
TCHIUHN YMeTh
CTH) 3HaTh
OcHOBHBIE MOHATHS,
TEPMHHBI U OTIPEACTICHUS
HaHOTEXHOJIOTHH.
Ckanu e
CIOCOOHO- pyrom
ThIo 0Boc- | 3OTIOBBIE METO/IbI
HUCCIICIOBAHUSA 1 | KBUTH(HUKALHIO
HOBaHHO .
ATOMHOTO nu3aiiHa. | HaHOMarepua-
BBIOMpATh
CnocoObl M3TOTOBIICHUS | jj0B:
MATCPHAT | | v 6y ik pokprcTaTHIeC ’ BeCTH O™ erou
CIIocoObI Y POKp OCHOBHBIC BMIBI | yck WH- Ton
KHX W HaHOTOPOIIKOB. KOM aHa-
ero obpa- HaHOMAaTEPHAJIOB | (hopMaluu
60Tk [TosrydeHre KOMITAKTHBIX . _ o HopLix | 33 KOH-
HX CBOMCTBA
OIIK-5 IS TN CYOMHMKPOKPHCTAILITHYEC cBOMCTRA, TexHomorn- | CTPYKLIH-
S y KUX ¥ HaHoMarepuaios, | TXHOIOTHH  T0- ax B obma- | CHHEX
N Bnusiaue pa3sMepoB | JIy4CHUS W INpHU- HaHOMa-
CBOJCTB, CTH  HaHO-
3epeH u TPaHMI] | MEHEHHE, TEPHAIIOB
obecrieun- a3enoB Ha  CBOficTBA MaTepHaoB
satormux gaHOMaTe MajoB ne B
BBICOKYIO MaI‘HI/ITHEl;e CBoﬁCTBa i
HaJIeKHOCTb ' Marepuajios
CynepnapamarHeTusm
JETaH
HAHOKPHUCTAJUTMYECKUX
dbeppomaruerukos (HD)
MarautoconpoTuBICHUE
, TMC u KMC.




OcCHOBHEIE HOHATHS,
TEPMUHBI U ONPEICTICHUS

HAaHOTEXHOJIOTUH.
Cxkanupyronie
TOTOBHO- 30H/IOBbIE METO/IbI
CTBIO  U3Y- | UCCIEIOBAHUSA u | KBAIMUKALHIO
4aThb U HC- | aTOMHOTO JM3aifHa. | HaHOMarepHa-
1o71630BaTh | CriocoObl HM3TrOTOBIECHUS | jORB! secT 1o
Hay4HO- CYOMUKPOKPHUCTAIUINYEC METO]U-
y y POKp OCHOBHBIC BHIBI | yck an- | MeTOA
TEXHHUYE- KHX ¥ HaHOIOPOIIKOB. Kol aHa-
HaHOMAaTCPUANIOB | (hopmanuu
ckyto  uH- | [lodydyeHre KOMIAKTHBIX . Ju3a KOH-
MX CBOHCTBAQ, o HOBBIX
I1K-1 dopmanuio, | cyOMHUKPOKPUCTAIITNIEC Textogom- | CTPYKLH-
oreue- KUX ¥ HaHoMarepuaios, | TCXHOJIOTHH IO~ ax B ofma- | OHHEX
CTBEHHBIN U | BiusiHue pasMmepos | JIy4CHUS WU MpH- omn Hamo- | HAHOMAa-
3apyOex- 3epeH u I'PaHULl | MCHEHHUE; TEepHaoB
° . MaTepUajIoB
HBI  ONBIT | PAa3fENOB Ha CBOKMCTBA | merompl  mMCCIIe-
[0 TEeMaTu- | HAHOMATEPUAJIOB. JIOBaHMS HOHO-
Ke Huccie- | MarHuTHble CBOMCTBA. MaTepHasoB
JIOBaHUU CynepriapamarHeTusm
HAaHOKPHUCTAJUTNIECKUAX
dbeppomaruerukos (HD)
MaruauToconpoTusie-
Hue, IMC u KMC.
OcHoBHbIE TIOHSTHS,
TEPMHUHBI U OTIPEJICICHUS
HAHOTEXHOJIOTUH.
Cxkanupyronie
30HJI0OBbIE METOZBL | ypamndbukario
CIIOCOOHO- | MCCIIeI0BaHuUs u
. HaHOMaTepHa-
CTBIO OCY- aTOMHOT'O IU3aiHa. _
utecTBIsTh | CrocoObl  M3roToBICHHS | OB BECTH  MO- MeTOH
cOop u aHa- | cyOMuUKpokpucTaumgec | OCHOBHBIC BHIBL | yek WH- | e
JM3 UCXOJ- | KAX ¥ HAHOIMOPOIIKOB. | HAHOMATEpHAIOB | hopManuu 38 KOH
HBIX JaH- [Tony4yeHre KOMMOAKTHBIX | UX CBOICTBA, 0 HOBBIX
[1K-4 CTPYKLIH-
HBIX IS CYOMHMKPOKPUCTAIIMYEC | rexpomoruu mo- | TEXHOIOTU- OHEBIX
acuera u KX W HAaHOMATEpPHUAJIOB. sSX B o0na-
P p Jy4eHUs] U Tpu- HaHOMa-
npoeKkTHpo- | BrmsHue pa3mepoB . CTH  HaHO-
MEHEHUE; TepHajIoB
BaHUs 3epeH u TpaHuUIl MaTepUasoB
pasnenoB Ha cBoiicra | METOABL HCCHIC
HAaHOMAaTePHAaJIOB. AOBAHUA  HOHO-
MarHuTHbIe CBOICTBA. MatepHraon
CynepriapamarHeTu3M
HAHOKPHUCTAJUTMYECKUX
dbeppomaruerukos (HD)
MaraurocornpoTuse-

aue, IMC u KMC.

3. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl

JucuumminHa « 9HeprocObITOBAs IESITEILHOCTE» BXOUT B IEPEUYCHBb AUCIUTLINH

o BeIOOpY BapuatuBHOU yacTu coriiacio ®I'OC BO b1.B.JIB.8.1
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I[aHHa}I JAUCIHUITIIMHA 633pr€TCSI Ha 3HAHUWAX, IOJYUYCHHBIX IIPHU H3YUYCHHU
JUCHUIIIINH. (1)I/ISI/IK8., MaTE€MaTHKa, I/IH(bOpMaTI/IKa, TECOPETUUCCKUC OCHOBEI JICKTPO-
TCXHUKH, XUMMHA, HAUCPTATCIIbHAA I'COMCTPHA U MHKCHCPHAA rpa(bm(a, QJICKTPOHU-
Ka, CBCTOTCXHHKA.

Pa3z[e.111>1 AUCHHUIVIMHBI 1 MEKAUCHUIITIMHAPHBIC CBA3HN
C mMoCJECAYIIUMHA TUCHUIVIHHAMHA

Ne HaumenoBanue odecre4ynBaeMbIX Ne Ne pa3gesioB JaHHOM TUCLH-
n/ (mocJrexyommXx) JUCHHIIIHH IJIMHBI, HEOOXOAMMBIX ISl H3Y-
n yeHus (MocJIeyI0mmux) odecme-

YHUBACMBIX JUCHHUILJINH

1 2 3 4 |51 6 7

1. | BapyOexHas c.X. TeXHHKA + -+ |+ | - -

2. | UcnblTanue ¢.X. TEXHUKH + | + | + + -+ +

3. | O6opynoBaHue IPEANPUATHI 10 TEXHH- + | + | + + |+ | + +
YECKOMY CEPBHUCY

4. | TexHOJIOTHS MAIIMHOCTPOCHHUS + - + + - + -

4,  O0beM IMCUMIUVIMHBI B 324€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYECTBA aKa-
AeMHYECKHX YACOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy ¢ 00y4aroIuMHucs ¢
npenoaaBarteyeM (110 BUIaAM Y4eOHBIX 3aHATHII) W Ha CAMOCTOATEILHYIO padoTy
00y4arIuXxcs

Ounas popma 00yuenust

. Bcero Cemectp
Bupabl yueOHoI padoThI 4ACOB 7
O61mas Tpy10€éMKOCTD : 4aChl 108 108
3a4€THBIEC €IMHUIIBI 3 3
AyIUTOPHBIE 3aHSITHSI: 50(12)* 50(12)*
Jlexiumn 16(4)* 16(4)*
[TpakTuueckue 3anstus (I13) 34(8)* 34(8)*
Camocrositesbnas padora,(CPC), B T. 4. 58 58
MOJITOTOBKA K MPAKTUYECKUM 3aHATHSIM 28 28
CaMOCTOSITEJIBHOE N3YYEHHUE TEM 20 20
MOJITOTOBKA K TEKYILIEMY KOHTPOJIIO 10 10
IIpomexxyTOoYHas1 aTTEeCTALUA 3a4er
3aouHas popma o0ydeHnust
N Bcero Kypc
Bupabl yueOHoi padoThl 4ACOB 4
OO0mast TPy10€MKOCTD : 4achl 108 108
3a4EeTHBIE €UHUILIBI 3 3
AYAUTOpPHbIE 3aHATHSA: 14(4)* 14(4)*




Jlextun 6(2)* 6(2)*
[TpakTuueckue 3anstus (I13) 8(2)* 8(2)*
CamocrosiTesibHas padora,(CPC), B T. 4. 94 94
MOATOTOBKA K MPAKTUYECKUM 3aHATUSAM 30 30
CaMOCTOSITEJIbHOE N3YUYEHUE TEM 32 32
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 30 30
IIpome:kyTouHAs aTTeCcTANMS 3a4yer 3a4yer

()* - sanamus, nposodumvle 6 uHmMmepaKMueHvlx hopmax

5. Coaep:xanue TUCHUIINHBI
5.1. Pa3aeiipl AMCHUMIIMHLI U BUABI 3aHATHI B Yacax

Ounas ¢popma 00yueHust

Ayauropubie | Camo-
3aHaTHs (Wac) | crosi-
Ne Bcero TeJIb-
HaumeHnoBaHue pa3jie/ioB
n/m (uacoB) | Jlek- Has
JIII3
1197011 paoo-
Ta
Pasznea 1. OcHOBHEIE TOHATHS,
1. | TepMuHBI U onipeesieHus HaHoTeX- | 14(4)* 2 4 (4)* 8
HOJIOTHUH
Pa3nen 2. CkaHupyroIue 30H10-
2. | BBIE METOJIBI UCCIICIOBAHUS U 14(2)* | 2 (2)* 4 8
aTOMHOTI'O JU3aiiHa
Pa3nen 3. CiocoObl M3rOTOBICHHUS
3. | CcyOMUKPOKPUCTAIUNTMYECKHUX U 16 2 6 8
HAHOTIOPOIIIKOB
Pa3nean 4. [lonyyeHnue KoMIaKkT-
4. | HBIX CyOMUKpOKpUCTAIUIHYECKUX U | 14(4)* 2 4 (4)* 8
HAaHOMAaTEPHUAJIOB
Pa3znen 5. Biusinue pa3zmepos 3e-
5. | peH u TpaHUIl pa3aeioB Ha CBOM- 18 2 6 10
CTBa HAHOMATEPHAJIOB
Pa3ngen 6. MaruutHbie CBOMCTBA.
6. Cyneprapa-MarHeTu3M HaHOKpPH- 16 4 4 8
CTATNYECKUX (hePPOMArHETUKOB
(HD)
Pazgen 7. Marauro- * *
7' conporusienue, [ MC u KMC 16(2) 2(2) 0 8
Bcero 108(12)* | 16 (4)* | 34 (8)* 58

3aounasi popma o0yueHHs1




Aynutopubie | Camo-
3aHsaTHA (Yac) | cros-
Ne HaumeHoBaHue pa3aesioB Bcero TeJb-
n/m (uacoB) | Jlek- 3 | Han
1197071 pabo-
Ta
Paznea 1. OcHOBHBIE NOHSATHSA, TEP-
1. | MUHBI U OTIpeIeTICHUS HAHOTEXHO- 18 1 1 16
JIOTHUH.
Pa3nen 2. Cxkanupyroniie 30H10BbIC
2 | METOMBI UCCIICIOBAHUS U ATOMHOTO 18(1)* 1(1)* 1 16
nu3aiHa
Pa3znen3. CriocoObI H3rOTOBICHUS
3. | CyOMUKpPOKPHUCTAIUIMYECKUX U 18(1)* 1(1)* 1 16
HAHOTIOPOIIIKOB.
Pa3znea 4. [lonydeHre KOMIIAKTHBIX
4. | cyOMUKpPOKPUCTATUTMYECKUX U 17(2)* 1 2 (2)* 14
HAaHOMATEPHAJIOB.
Pasnen 5. Biusinue pa3mepoB 3epeH
5. | ¥ rpaHHUI] pa3/iesioB HA CBOMCTBA 13,5 0,5 1 12
HAaHOMAaTEPHUAJIOB.
Pa3nen 6. MarnuTHbIe CBOMCTBA.
6. Cynepnapa-MarHeTu3M HaHOKPHU- 19 1 1 10
CTATNYECKUX (epPOMarHETUKOB
(HD)
Pa3znen 7. MarHuToCconpoTHBIEHHE,
7. I'MC 1 KMC 11,5 0,5 1 10
Bcero 108 (4)* | 6(2)* | 8(2)* 94
5.2. TemaTHyecKHui IMJIAH JEeKIUH
Ounas ¢popma o0yueHust
. Kou-Bo
n/n Tembl JeKIMIi
4acoB

Pasz[e.n 1. OcHOoBHBIE IMOHATHS, TCPMHUHBI U ONIPECACJICHUA HAHOTCXHOJIOIUH

Pasmepnsbie a3 pexThl, CBOKCTBA U30JIUPOBAHHBIX HAHOYACTHIL U

HUSL U KiaccupUKalMK CyOMHUK-POKPUCTANIMYECKUX U HAHOIIO-

POIIIKOB.

1 | HaHomopomkoB. OOBEKTHI M MPOIIECCHl HAHO- U ME30TEXHOJIOTHH, 2
OCHOBHBIE KOHIIEIIIIUH.
Pa3nen 2. CkaHupyomue 30H10Bble METO/IbI HCCJIe0BAHNS U ATOMHOIO
au3aiHa
Metoapl U TIPUOOPHI JJIsT WUCCACAOBAHHS CTPYKTYPHI HAHOKPH-
o | CTAIUIMIECKAX MaTePHATIOB. Metoapl u TpUOOPHI IJIsT UCCIICIOBA- 9

Pa3nen 3. CnocoObl M3roToBjaeHHs CYOMUKPOKPUCTAVIHYECKHX U HAHOMO-




n/mn

Tembl JeKnuu

KoJ-Bo
4acoB

POLIKOB

["a3odaszapie METOJBI; MIA3MOXUMUYECKANA CHUHTE3; MEXaHOCHH-
Te3. OcaxaeHne 3 KOJUIOMTHBIX PACTBOPOB;, TEPMHUYECKOE pa3-
JIO’)KCHHE W BOCCTAHOBJICHUE.

2(2)*

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

H HAHOMATEpPHUAJI0B

KomnaktupoBanue mopomkoB u 00xur. OcaxieHre Ha MOI0K-
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; TEIIIOPU3NYECKHE U IEKTPUUECKUE
cBoicTBa. ' MOpuHBIE HAHOKOMITO3HTHI.

2 (2)*

yeckux ¢eppomarHeTuxon (HPD)

Pa3nes 6. MarnutHble cBoiicTBa. Cynepnapa-MardHeTu3mM HAaHOKPHCTAJJIH-

6 CyoctpykTypsl (pasmepsl kpuctaumToB) H® ¢ onrumMaabHBIMU 4
MarHUTHOMSITKUMHU ¥ MAarHUTHOTBEPABIMU CBOMCTBaAMH.
Pasznen 7. Maruuto-conporuBienne, 'MC u KMC
[Tonyyenue U CBOMCTBa HAHOCTPYKTYp, obOmanarommx ['MC u
7 | KMC, ux npuMmeHeHHe B TEXHUKE. J[OMMPOBAaHHBIE MAHTAHUTHI 2
nanrtana (u apyrux P39) ¢ TMC u KMC.
Bcero 16 (4)"
3aouyHas popma 00y4eHHst
. Koa-Bo
n/n TeMbl JeKIMI
4acoB

Pasz[e.ﬂ 1. OcHoBHBIE IMOHATHS, TCPMHUHBI U ONIPECACJICHUA HAHOTCXHOJIOI'NH

1

Pazmepnbie 3¢ PekThl, CBONMCTBA N30JUPOBAHHBIX HAHOYACTHUIL U
HaHOMOPOMIKOB. OOBEKTHI U MPOIECCHl HAHO- U ME30TEXHOJIOTHH,
OCHOBHBIE KOHIICTILINY.

1

3aliHA

Pa3znen 2. CKaanymnme 30HAOBBIC ME€TOAbI UCCTICIOBAHUA U AaTOMHOI'O 1H-

Metoasl U mpuOOPHl AJIE UCCIIENOBAaHUS CTPYKTYpPhl HaHOKPH-
CTAJUTMYECKUX MaTepHrasioB. MeTo sl 1 mpuOOpHI AJIsl HCClea0Ba-
HUSL U KiaccupUKalMK CyOMHUK-POKPUCTANIMYECKUX U HAHOIIO-
POIIIKOB.

1(1)*

POIIKOB

Paznen 3. Cnoco0bl M3roToBjIeHNs CyOMUKPOKPUCTAVIHYECKUX U HAHOIIO-

I'azodazHple METOABI; MIA3MOXUMHYECKHA CHHTE3;, MEXaHOCHH-
Te3. OcaxaeHue U3 KOJUIOUJHBIX PACTBOPOB; TEPMHYECKOE pa3-
JIOJ)KEHHE U BOCCTAaHOBJICHHUE.

1(1)*

Paznea 4. IlonyyeHne KOMIAKTHBIX CYyOMHKPOKPHCTAINYECKHX

H HAHOMATCPHUAJIO0B
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n/mn

Tembl JeKnuu

KoJ-Bo
4acoB

KomnaktupoBanue nopomkoB U 00xkur. OcaxxJieHue Ha MOJI0XK-
Ky. Kpucrannuzamus amopHbIX criiaBoB. IHTeHCUBHAS T1acTH-
yeckas aeopmarius

Pa3ne.11 5. Bausinue PasMEPoOB 3€PEH U I'PaHUN pa3A€JioB
Ha CBOIICTBA HaHOMaTEpHuaJjaoB

5

CyOcTpyKkTypa HAHOKPUCTALNIMYECKUX MaTepuaioB. AHOMaINHU
MEXaHUYECKOTO MOBEACHUS; TEIIIOPUZNIECKUE U IICKTPUICCKUE
cBoiicTBa. [ MOpuIHBIC HAHOKOMIIO3UTHI.

0,5

Pa3nen 6. MarautHble cBoiicTBa. Cynepnapa-MardHeTu3mM HAHOKPHUCTAJLIIN-

yecknXx peppomarnerukon (HD)

5 CyOctpykTypsl (pasmepsl kKpuctauiutoB) HO ¢ ontuManbHbIME 1
MarHUTHOMSITKUMH M MAarHUTHOTBEPJILIMU CBOMCTBAMH.
Pasznen 7. Marauro-conporusjenue, 'MC u KMC
[Tonyyenue U CBOMCTBa HAHOCTPYKTYp, obOmanarommx ['MC u
7 | KMC, ux npumMeHeHHe B TeXHUKE. J|OMMPOBAaHHBIE MAHTAHUTHI 0,5
nanrtana (u apyrux P39) ¢ TMC u KMC.
Bcero 6(2)*
5.3. TemaTuyeckuii JIaH MPAKTUYECKHUX 3aHATHI
Ounas gopma oOydeHUs
Kou-
n/m Tembl 3aHATHI BO
4acoB
Pa3znen 1. Ckanupyrouime 30H10BbIe METOAbI HCCJIEI0BAHUA U
aTOMHOI'O AU3alHA
1 I/IccneJ:[OBaIVme MOBEPXHOCTH TBEPJIBIX TEJ METOJOM CKaHHUPYIOUIEH 2 (2)*
TYHHEJIbHOW MUKPOCKOIIUU
5 HCCHCﬂ?BaHHe OBEPXHOCTH TBEPJBIX TE€J METOJIOM ATOMHO- 2 (2)*
CWJIOBOW MUKPOCKOITMH B HEKOHTAKTHOM PEXUME
Pa3nen 2. CiocoObl M3roToBJIeHNsI CYOMUKPOKPUCTALIHYECKUX
¥ HAHONIOPOULIKOB
3. | ApredakTsl B CKAHUPYIOIIEH 30HI0BOM MUKPOCKOITUU 2
4 MexaHu3Mbl 1 KHHETHKA (POPMUPOBAHUSI HAHOAMOP(DHBIX TBEPIBIX 9
TeJ.
Pa3nea 3. [lonyyeHne KOMIAKTHBIX CyOMUKPOKPUCTANINYECKHX
1 HAHOMATEPHUAJIOB
5. | Cxkanupytomiasi 30H710Bast JUTOrpadus 4
6 HccnenoBanue neopmMaiinoHHOTO MOBEACHHS aMOpP(HO- 5
HAaHOKPUCTAJNINYECKUX MAaTEPHAIIOB

Paznen 4. Bausinne pa3MepoB 3epeH U TPAHUIL Pa3/ieJioB HA CBOICTBA HAHO-

MAaTepHAJIOB

7. | O6paGorka n konmuecTBenHmi anamms C3M n306paxkeHuii

| 2()*
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8. N3yuyenue CTpyKTypbl MATEpUAIOB C HOHHO-TUIA3MEHHBIMU T10- 2 (2)*
KPBITUSIMU.
Pa3znen 5. MarautHble cBoiicTBa. CynepnapamMarueTusm ¢geppoMarHeTuKoB
(H® HaHOKPHCTAJLINYECKHUX)
9. | Mertos! HccenoBanmii HAHOYACTHI]  HAHOMATEPHAIIOB | 6
Pa3jnen 6. MaruuTHble cBolicTBa. Cynepnapa-MarHeTu3M HaHOKPHCTAJLIU-
yecknX peppomarneruxon (HD)

10 \ N3ydeHne CBOMCTB M MUKPOCTPYKTYpPbl HAHOMATEPHAJIOB \ 4
Pasznen 7. Maruurto-conporusjienue, 'MC u KMC
11 N3ydeHue yclioBUM MOJy4eHUsI MAaCCUBHOT'O aMOp(HOTO MeTaJlIu- 6
YeCKOI'0 CIUIaBa
Bcero 34 (8)*

3aounHas hopma oOyueHus

Koa-

n/n TeMbl 3aHaTHN BO
JacoB

Pasznen 1. CkaHupymoiiue 30H10BbIe MeTOAbI HCCJIEI0BAHUS U
ATOMHOI'0 JU3aiiHa

1 I/ICCJIG,Z[OBaI:II/Ie HNOBEPXHOCTH TBEPJBIX TEJI METOJIOM CKaHUPYIOIIEH 1
TYHHEJIbHOW MUKPOCKOIIUHU
Pa3nes 2. CiocoObl U3roTOBJIEHUS] CYOMUKPOKPUCTANINYECKHX
1 HAHONIOPOIIKOB
4 MexaHu3Mbl 1 KUHETHKA (OPMUPOBAHUSI HAHOAMOP(HBIX TBEPIIBIX 1
TeJl.
Paznen 3. [losyyeHne KOMIAKTHBIX CyOMUKPOKPUCTALIHYECKUX
1 HAHOMATEPHAJIOB
5. ‘ Ckanupyronias 30H10Bas autorpadus ‘ 1
Pa3znen 4. Biusinue pa3MepoB 3epeH M TPaHUIl Pa3/iei0B HA CBOMCTBA HAHO-
MaTepHAJIOB

7. | O6paboTka u konmuecTBeHHbIl anam3 C3M H306paxeHnit | 2 (2)*

Pa3znen 5. MarautHble cBoiicTBa. CynepnapamMarneTtusm ¢geppoMarHeTuKkoB
(H® HAHOKPHUCTANIHYECKHX)

9. ‘ MeTonb! UCCIIEI0BAHNUN HAHOYACTUL] U HAHOMATEPUAJIOB ‘ 1

Pa3nen 6. MaruuTHble cBoiicTBa. Cynepnapa-MardHeTu3M HaAaHOKPHCTAJLIU-
yeckux ¢eppomarderukon (HD)

10 ‘ M3ydeHne CBOMCTB M MUKPOCTPYKTYPbl HAHOMATEPHAJIOB ‘ 1
Pasznen 7. Marauro-conporujenue, F'MC u KMC
11 N3ydenue yclioBUi MOJy4eHUsI MAaCCUBHOTO aMOp(PHOTO MeTaslIu- 1
YECKOI'0 CIIJIaBa
Bcero 8(2)*

()* - 3anamust, nposooumvle 8 UHMEPAKMUBHBIX hopMax

5.4. Conep:xkanue pa3iejoB TUCHUUILTHHBI

\ Ne \ HaumeHnoBa- \ Coaep:xxanue pa3zena \ Komme-
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n/m | Hue pa3gesa TeHIHN
OCHOBHBIE T10- .
Pasmepnbie a3 pexThI, cBOMCTBA H30JIUPOBAH-
HATHS, TEPMHU- OIIK-5
HBIX HAHOYACTHI] U HAHOMIOPOIIKOB. OOBEKTHI U
1. | HBI ¥ onpene- [1IK-1
MPOIECCHl HAHO- U ME30TEXHOJIOTHUH, OCHOBHBIEC
JICHHS] HaHO- I1K-4
KOHIICTIITUH.
TEXHOJIOTUU
CraHmpyIomIIe Metoap! 1 IpUOOPHI IS UCCIISTOBAHUS CTPYK-
30HIOBBIE Me- | TYPBI HAHOKPH-CTAJUIHYCCKHUX MaTepranos. Me- | QOIK-5
2. | Tompl uccieno- | TOJbI ¥ PUOOPHI 1JIsi UCCIEA0OBAHUS U KJIaCCH- IK-1
BaHMS U aTOM- | (puKaIuy CyOMUK-POKPUCTANIMYECKUX U HAHO- 11K-4
HOTO JM3alHA | 110pomKoB
["a3zodazapie MEeTOIBI; IIA3MOXUMHUYECKUN CUH-
Cnoco0bl u3- Te3, MexaHocuHTe3. OcakieHue 13 KOJUIOUI-
FOEOBHCHH’I HBIX PACTBOPOB; TEPMUYECKOE PA3IOKEHUE U OIIK-5
CyOMHKPOKpHU- . _
3. Y POKP BOCCTAHOBJICHHUE. JICTOHAIIMOHHBINA CUHTE3; [1K-1
CTAJUTMYECKUX v K-4
JIEKTPOB3PBIB. YTIOPSI0YECHNE HECTEXHOMET- -
H HAHOTIOPOIII- AIEKTPOB3P OpsII0YEHNE HECTEXHOME
WYECKUX COCIMHEHUI KaK METOJ] CO3JaHuUs
KOB
HAHOCTPYKTYDP.
[lonyuenne
KOMIAKTHBIX KommnaktupoBanue nopomkoB 1 00xur. Oca- o
4 CyOMHKpOKpH- | KICHHE Ha MOUIOXKKY. Kpucrammsarust TIK-1
" | cTaluTMYecKUX | aMOp(HBIX CIUIaBOB. MIHTEHCHBHAS M1acTHYE- K-4
1 HAaHOMATCPH- | ckas nedopmarius
aJioB
Bnusinue pas-
MEPOB 3CPCH U | CyOCcTpyKTypa HAHOKPUCTALITMYECKUX MaTepH-
TPAHUIL PASAC™ | 5 1op  AHOMAJIMH MEXAHMYECKOTO IOBEICHUS OIIK-5
5. | 0B . IK-1
. Ter10(hU3NYECKUe 1 JICKTPUIECKUE CBOMCTBA.
Ha CBOMCTBA 5 [1K-4
HaHOMATEpHa- ['ubpuHBIE HAHOKOMITO3UTHI
JIOB
MarunurtHsblie
cBoucrBa. Cy-
Teprapa- Cy6ctpykTypsr (pasmeps! kpuctammroB) HO ¢ | O[IK-5
MarHeTU3M
6. ONTHUMabHBIMA MarHUTHOMSITKUMH U MarHuT- IK-1
HAHOKPHUCTAJ- -
HOTBEPJILIMU CBOMCTBAMHU 1TK-4
IU4ecKux dep-
POMarHeTUKOB
(HD)
Marguro- [Tomy4yenue u cBOICTBAa HAHOCTPYKTYP, 00J1a- —
2 | compoTHBIIE- narouux ['MC u KMC, ux npuMeHeHne B TEX- )
" | Hue, IMC HUKe. JlonmnpoBaHHbIC MAHTAHUTHI JJaHTaHa (1 K-4
KMC apyrux P33) ¢ 'MC u KMC.
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6. YueOHO-MeTOAMUYECKOE 0OeciedeHre CaMOCTOSITeIbHOI padoThI

Temamuueckutl nian camocmosmenbHou pabomol

Koa-

PexoMeH1yeMble HCTOYHHKH
uapopmanuu (Ne HCTOYHHKA)

ocC-

n/ | Temaruka camocToATeIbLHOM BO HOB- | JONOJIHM- (unrep-
| padoThI YyacoB | Hasu | TeJbHas Her-
o/3 (m3 (u3 .8 pecypebl)
n8 | PI) (u3 1.9
PI1JT) PIL)
1 | OcHoBbI HaHOTEXHONOT MK 2/4 1,2 12,3 1-8
2 CI)H3I/IquCKI/Ie METOJbI HAHOTEXHO- 2/4 1,2 1,2,3 1-8
JIOTUH
N3ydenune GpU3NKO-MEXaHUUECKUX 1,2 1,2,3
3 | coiicTs HaHOMAaTEpPHUAJIOB HEpPa3- 214 1-8
PYIIAIOIIUMH METOAAMHU
Onpenenenue nmapameTpoB CTPYK- 1,2 1,23
4 TypbI IOKPBITUNA METOJJAMU PEHT- 2/4 1-8
T€HOBCKOM THU(PPAKTOMETPUH
nuu MOTyYCHHUS IUIEHOYHBIX 1,2 1,2,3
5 | HAHOCTPYKTYPHBIX MOKPBITUI o/4 1.8
METOJaMH  KOHIEHCAIlUh U3
apoBo (a3bl
CniocoObI oJTy4YeHUs HAaHOMaTe- 1,2 1,2,3
pHAJIOB C UCIIOJIB30BAHUEM TEX-
6 | Honoruit 00pabOTKH TTOBEPXHO- 214 1-8
CTH, OCHOBAHHBIX Ha (PU3UUCCKUX
mporieccax
MOJTYYCHHUS YIJIEPOIHBIX 1,2 1,2,3
7 HAHOCTPYKTYD. 2/4 1-8
HaHOoKOMITO3UTHBIE MaTEpPHAIIBI
UCCJIEOBAHUS  CTPYKTYphl U 1,2 1,2,3
8 (U3UKO-MEXaHUYECKMX  CBOWCTB | 2/2 1-8
HaHOMATEPHAJIOB
g Banue HaHUOMaTepI/IaJ'IOB B 4/ 1,2 1,2,3 1-8
MPAKTUICCKON JIeATCIIbHOCTH
10 | [Hoaroroska K MpakTUYECKUM 28/32 1,2 1,2,3 1-8
3aHIATHUIM
11 | lloaroroBka K TEKylIEMYy KOH- 10/30 1,2 1,2,3 1-8
TPOJTIO
Bcero 58/94

Y4eOHO-MeTOoAMYeCKHE MATEPUAJIBI IJIS1 CAMOCTOSITEIbHON padoThI:
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1. KoBmoB A.H. «OCHOBBI HAHOTEXHOJIOTUH B TEXHHUKE. Y4eOHOE TIOCOOHUE IS
CTyZ. BbicHI. yue0. 3aBeaenuid. Jonym. YMO no oOpa3zoBaHuio B 00J1. aBTOMAaTH3M-
POBAHHOTO MAlTMHOCTPOCHUS. - 2-€ U3/, cTep. - MockBa: U3aat. nentp "Axanemus',

2011. - 240c.

2. MaTepuajioBeeHHe U TEXHOJIOTHS MaTepUAJIOB | yueOHOe mocodue, pe-
koM. HayuHo-metogmaeckum coBetom / ITox pen. A. U. bareimesa. - Mocksa: H-
®PA-M, 2013. - 288c.

MeTtoauyeckue peKoOMeHAAIUHU CTYAEHTY K CAMOCTOATEILHOM padoTe

CamocrosiTe/ibHasi padoTa CTYAEHTOB, IPEIyCMOTPEHHAs! YUEOHBIM TIIAHOM
B o0beme He MeHee 50-70% o6miero KoiaMyecTBa 4acoB, COOTBETCTBYET Oosee Tiry-
OOKOMY YCBOCHHMIO M3y4aeMOro Kypca, (OpMHUpPYET HaBBIKH MCCIIEIOBATEIBCKON pa-
OOTBl 1 OPUEHTUPYET CTYJCHTOB Ha YMEHHUE NPUMEHATh TEOPETUUYECKHE 3HAHUS Ha
MIPaKTHKE.

CamocTtosaTenbHast paboTa HOCUT CUCTEMAaTUYECKUI XapaKTep.

Pe3ynbraTthl caMOCTOATENBHON padOThl KOHTPOJIUPYIOTCS IMPENOJaBaTENeM U
YUUTBIBAIOTCS TIPU aTTECTAIlK CTyAeHTa (3aueT). [Ipu 3TOM mpoBOAATCS: TECTUPOBA-
HUE, HKCIIPECC-OMPOC Ha MPAKTUUYECKUX 3aHATHUSX, 3acClylIMBaHUE JTOKJIaA0B, pede-
paToB, MPOBEpPKa MUCbMEHHBIX padOT U T.]I.

3amaHus 7151 CaMOCTOATEIHLHONW paOOThl COCTABIISIFOTCS MO pa3fieiaM U TeMaM,
0 KOTOPBIM HE NMPEAYCMOTPEHBI ayJIMTOPHBIE 3aHATHUSA, OO TpedyeTcs JOMOJHU-
TETBHO MPOopaboTaTh M MPOAHAIM3UPOBATh pACCMATPUBAEMBII MperoaaBaTesieM Ma-
Tepual B 00beMe 3arIaHiPOBAHHBIX YaCOB.

JIJist TOATOTOBKHU K 3aHSTHSIM U BBITIOJHEHHS] CAMOCTOSITEIbHON pabOThI, CTY-
JICHTaM PEKOMEHIYIOTCS Y4eOHO-METOAMYECKUE H3IAaHMs, a TaKKe METOIUYECKHE
MaTepHuaibl, BEIMYIIEHHbIE KaQeapoi CBOMMHU CHJIAMU U TPEJOCTABISIEMbIC CTYJICH-
TaM BO BpeMs 3aHATUH (IPUITOKCHHS):

® HarsIIHBIC TocOOus (TJIaKaThl);

® TJIOCCapuil - CIOBAph TEPMUHOB 10 TEMATUKE JUCITUTUTHBI,

® TE3UCHI JICKLINM.

CamocrosiTesibHAsA padoTa ¢ KHHUroil. B Hame BpeMsi KHUTra CyIIECTBYET B

IBYX (popmax: TpaAMLIMOHHON U SJEKTPOHHOM. B MHTEpHETE CyIeCTBYIOT 1elble O1o-
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JMOTEKH, PACIOJIATalole AECATKAMU ThICSY DJIEKTPOHHBIX TEKCTOB. CeronHs B 00-
IIECTBE MpeobsagaeT MHEHUE, YTO MeyaTHas KHUTa U €€ KOMIBIOTEPHBIA TEKCT JI0-
HOJIHAIOT YT Apyra. Vcronb3ys 3JeKTpOHHbBIN BApUaHT KHUTH 3HAYUTEIbHO ObICTpEe
MOJITOTOBUTH Ha ero 0ase pedepaT, KOHTPOJIBbHYIO padoTy, MOIOTHATH TEKCT CBOEH pa-
00THI O TpeOyeMblll yueOHBIM 3aaHueM 00beM. [leyaTHpie KHUTH ropa3zo Jierye u
yno0Hee YUTaTh.

Pabota ¢ KHUIOM, CTYJEHTBI CTAIKUBAIOTCA C psioM mpoodseM. OnHa U3 HUX —
Kakasg KHura jgyudmie. LlenecooOpa3Ho B mepByro ouepellb 0OpaTUTHCS K JIMTEPATYpeE,
PEKOMEHI0BaHHOM npenoaasareneM. Llenecoodpa3Ho MpounTaTh aHHOTALUIO K KHUTE
Ha €€ CTpaHUIaX, B KOTOPOH yKa3aHO, KOMY U JJIs KaKuX IeJiel OHa MOXET ObITh MO-
JIe3Ha.

Hpyrasa npobinema — kKak 3(Q(EKTUBHO yCBOUTh Marepual KHUrW. KadecTtBo
YCBOEHUS Y4€OHOTO MarepHualia CyIeCTBEHHO 3aBUCSAT OT MaHEpPhbl IPOUYTEHUSI KHUTH.
MO>KHO BBIIEANUTH MSTh OCHOBHBIX IPUEMOB pabOTHI C JINTEPATYPOK:

YreHne-mpoCMOTp UCIIONIB3YETCS sl TPEIBAPUTEIBHOIO 03HAKOMIIEHUS! ¢ KHU-
rOl, OLEHKH €€ LeHHOCTH. OH MpeanonaracT 03HaKOMJICHUE C aHHOTALUEH, Ipeau-
CJIOBUEM, OTJIABJICHUEM, 3aKJIFOUEHHUEM KHUTH, TIOMCK IO OTJIABJIEHUIO Haubosiee Baxk-
HBIX MBICJIEN U BBIBOJIOB aBTOPA IIPOU3BEICHUS.

BribopouHoe uTeHne npeanonaraeT n30uparesibHOe YTEHUE OTIENIbHBIX pasje-
JIOB TEKCTa. DTOT METOJ UCTIOJIb3YeTCsl, KaK MPAaBUIIO, TIOCIE MPEABAPUTEIBHOTO MPO-
CMOTpa KHUTH, IIPY €€ BTOPUYHOM YTECHHUHU.

CkaHupoOBaHUE MPEICTABIAET OBICTPBIA MPOCMOTP KHHUIHU C II€JIbIO MOUCKa (a-
MUIuM, pakTa, OIeHKU U Jp.

VYrny6neHHoe uTeHHe MpearnoiaraeT oopalieHue BHUMaHUs Ha JeTald cofaep-
YKaHUSl TEKCTa, €ro aHaiu3 U oueHKy. CKOpOCTh MOAOOHOTO BHJIa YTEHUS COCTABIISET
OpueHTHPOBOYHO 10 7-10 crpanui B yac. OHa MOXKET OBITh U BBIIIC, €CIIM YATATEIb
yKe 00J1afjaeT onpeielIeHHbIM 3HaHUEM 10 TEME KHUTY WM CTaThH.

VYri1yOneHHOE YTeHHE JTUTEepaTyphl IPEANONIaraer:

e CTpemyeHME K IIOHUMAHUIO IPOYMTAHHOrO. be3 IMOHMMaHUs CMBICIA,
IPOYUTAHHOTO HHPOPMALIMIO €€ OUE€Hb TPYTHO 3alIOMHHUTb.

e OOayMbIBaHUE H3IOXKEHHOW B KHuUre uH(popmauuu. Torga coOCTBEHHbIE
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MBICJIM, BOSHUKIIME B XOJi€ 3HAKOMCTBA C UY>KUMHU pabOTamH, MOCITY>KaT OCHOBHOM
JUIS1 IOJTyY€HUSI HOBOTO 3HAHUSL.

e MpEIClIeHHOE BbIICJIEHUE KIIFOUEBBIX CIIOB, WJEH pazapoOiieHue coaepKaHus
TEKCTa Ha JIOTUYECKUE OJIOKM, COCTABIICHUE IJlaHAa MpPOYMTaHHOro. Eciu cTyneHT
MMEET JEJIO C JUYHOW KHUTOM, TO KITIOUEBBIC CJIOBA U MBICIA MOXHO MOAYEPKHYTH
KapaH/IaIlioM.

e CocraBineHue KOHCIIEKTa M3YYEHHOro martepuaina. Eciu ctaTes wim pasmen

KHUTH TI0 00beMy HEOOJBINNOHN, TO IEIecO00pa3HO MPHUCTYIUTh K KOHCIEKTHPOBAHHIO,

IPOYMUTAB UX MOJHOCTHIO. B Ipyrux ciydasx »xenatenbHo npounTath 7-10 crpanui.

/. ®OHIBI OLIEHOYHBIX CPEACTB

7.1. Ilepeyenb KoMNeTeHIH ¢ yKa3aHMEM 3TanoB UX (POPMUPOBAHUS
B Ipolecce 0CBOCHHUA 00pa30BaTeIbHON MPOrPaMMbI

Cemectp (Kypc)

JIMCUMILTHHBI /3/1eMeHThI mporpaMmbl (mpak-
Tk, F'HA), yuacTBywimue B popMHpPOBaHUM

KOMIETEeHIHH
OIIK-5 - cnnoco0HOCTHI0 000CHOBAHHO BHIOMPATh MAaTEPHAJ H CIIOCOOBI €ro 00padoTKH
TSI IOJTyY€eHHUsl CBOICTB, 00eceYHBAIOIINX BHICOKYIO HA/IEXKHOCTD JIETAJIHN
23(2,3) MarepuanoBeIeHHE U TEXHOJIOTHSI KOHCTPYKIIH-
OHHBIX MaTEPHAJIOB
4(3) CompoTHBJICHHE MaTEPHAIIOB
6(4) Jletanu MamvH ¥ OCHOBBI KOHCTPYHUPOBAHHE
6(4), 7(5) HaiexxHOCTh ¥ pEMOHT MalluH
8(5) TeXHOIOTHSI MAIITMHOCTPOCHUS
7(3) HanorexHonoruu u Hanomarepuaisl B AITK
[TpakTHKa 1Mo MOTYYEHHIO EPBUYHBIX TPOdeccH-
2.4(2,3) OHAJIbHBIX yMe}im?I Y HaBBIKOB, B TOM YHCJIC TIep-
BUYHBIX YMEHUI U HABBIKOB HAYYHO-
UCCIICIOBATEILCKON ICSITENIbHOCTH
2(2) TexHoNOrMYecKasi B MACTEPCKUX
3amuTa BeITYCKHOM KBaTM(PUKAITMOHHON pabOThI,
8(5) BKJIFOYAs MMOJITOTOBKY K IPOLIEAYPE 3aLIUThI U
NPOLEAYPY 3aIIUTHI
MK-1 - roroBHOCTH HM3y4YaTh W MCHOJb30BATH HAYYHO-TEXHHMYECKYI0 HH(OPMALHIO,
0TE€4YeCTBEHHBbIN U 3apy0eKHBbIH ONBIT 10 TEMATHKE HUCCJICI0BAHUN
5(3) MeTtposnorusi, cTaHAapTU3aUs U CepTUDUKALINS
4(1) Oomiee zemienene
5(3) MaruHbI ¥ TEXHOJIOTHU B )KHBOTHOBOJICTBE
6(4), 7(5) DKcIuTyaTalusi MAIIMHHO-TPAKTOPHOTO MapKa
8(5) VcnpiTanne cebCKOXO03SMCTBEHHONW TEXHUKU
7(5) [To1beMHO-TPaHCTIOPTHPYIOINE MAIITHHBI
8(5) TexXHOI0THs MAIIIMHOCTPOCHHSI
5(2) OCHOBBI HAYYHBIX HCCIIEIOBAHUN
5(2) [TaTenToBeneHNE
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8(5)

Mexanuzanus caioBOICTBA

8(5) MexaHu3anus BUHOTpaapcTBa

8(5) [IpoekTupoBanue MPEANPUATHI  TEXHUYECKOTO
cepBuca

8(5) OO0opynoBaHre NPEANPUATHI O TEXHUYCCKOMY
CepBUCY

7(4) HoBble ManuHbI 1 TEXHOJIOTHH B )KHBOTHOBOJICTBE

7(4) TexHudeckoe 00CITy)XKMBaHUE TEXHOJIOTHYECKOTO
o0opymoBaHus

7(3) Hanotexnosioruu nu Hanomatepuaisl B AITK

7(4) HoBple sHEepreTHyecKre CpeCcTBa U IBUTATEIH

1(1) Brenenue B mpodecCHOHAIBHYIO IEATEIbHOCTD

1(1) Pa3Butue arponHKeHepuu

8(5)* MennopaTHBHbIC MAIIMHBI

8(5) HeTpaauumoHHbIe HCTOYHUKH YHEPTHU

8(5) 3apyOerkHas CeIbCKOX03SICTBEHHASI TEXHUKA

8(5) XpaHEHHE CeIbCKOX03HCTBCHHON TEXHUKU

6(4) OO11ast SHEpreTUKa
[IpakTHKa 1O MOJTYYCHUIO TIEPBUYHBIX POQeccro-

1(2) HAJLHBIX yYMEHUI W HaBBIKOB, B.T.4., MePBHHHBIX
YMEHUI M HaBBIKOB HAay4YHO-UCCIIEI0BATEIbCKON
JeSTEIILHOCTH

4(3) YnpaBieHue CelbCKOX035ICTBEHHON TEXHUKON

4(3) TexHosornueckas 3aBoJICKasl MPAKTHKA

4 (4) Hay4Ho-uccnenoBarenbcekas padbora

6(4 TexHosorHyYecKas B CEIbCKOX03IHCTBEHHBIX MPEJI-
PUSATHAX

8(5) [IpeuuiomHast mpakTHKa

8(5) 3amurta BKP, Bkitouas moAroToBKy K mpouenype

3aI0UTHI U TPOUCAYPY 3allIUThI

IIK-4 - cioco0HOCTH OCYIeCTBJIATH COOP M aHAJM3 HCXOAHBIX JAHHBIX /ISl pacyera

U NIPOEKTHPOBAHUS

HaqepTaTenLHa;I TeOMETpUA MU HHKCHCPHAA TIpa-

2(1) (duka
5(3) MertpoJiorusi, CTaHJapTU3ALMs U CepTUPHUKAIHS
6(4) Jletanu MamivH ¥ OCHOBBI KOHCTPYHUPOBAHHUS
3(3) MamHbl ¥ TEXHOJIOTHU B JXHBOTHOBOZICTBE
4(4), 5 (5) TpakTopsl 1 aBTOMOOHITN
5,6(3,4) CeNnbCKOX03ICTBEHHBIE MAIITMHEI
6(4), 7(5) DKCIUTyaTanys MAITHHHO-TPAKTOPHOTO TapKa
6(4), 7(5) Hane)kHOCTh ¥ pEMOHT MaIlluH
8(5) [MpoekTupoBaHue TPEANPUATHH  TEXHUYECKOTO
cepBuca
8(5) OOopynoBaHHe MPEANPHUITHN MO0 TEXHUYECKOMY
CEpBUCY
7(3) HanotexHosornu 1 HaHomarepuaisl B AITK
8(5) HeTtpaauimoHHble HICTOYHUKH SHEPTUU
8(4) 3apy0OerkHasi CelIbCKOX03sICTBEHHAsI TEXHUKA
[MpakTika 1O MOJIYYEHHUIO MPOPECCHOHATBHBIX
6(3) YMEHHU#H U OmbITa MPOPECCHOHATBHON IeSTeIbHO-
CTH
6(4) Hay4Ho-uccnenoBatenbekas pabora
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8(5)

[IpennumioMHas npakTuka

8(5)

3amura BKP, BKiItoyass moAroToBKy K HpoLEaype
3aIUTHI U TPOIETYPY 3aITUTHI

7.2. Onucanue nokasarejen u KPUTEPUEB OLICHUBAHUA KOMHeTeHIII/Iﬁ

Kpurepuu oueHuBanus

YpoBeHb 0CBOCHMS

Jonmoporosbiii IToporoBbIiii IIpoaBuHYTHIM Broicokuii
IMoka3zarenu | («Heyn0BACTBOpU | (KYIOBICTBOPH- («xoporo») («oTIINYHO»)
TEIILHO) TEJIBHO)
OIIK-5
3HaHus: OtcytcrBue wiu | 3HaeT kBanmupuka- | 3HaeT KBatU(uUKa-
Hanuuue par- M0 HAHOMATepua- | LMI0 HaHOMarepHua- | 3HaeT KBauduka-
JIOB; TEXHOJIOTHIO JIOB; TEXHOJIOTHIO IO HAaHOMaTepHa-
MEHTapHBIX 3Ha- .
TOJTYCHHS U TIPH- | TIOYYEHUS M TIPU- | JIOB; TEXHOJIOTHIO
HUM, NIPCAYCMOT- | meHeHus ¢ cyuje- MEHEHHS C Hecyuyje- | TIONyUSHUS U TIpH-
PEHHBIX TaHHOU CMBEHHbIMU OWUO- | CIBEHHbIMU OWUO- | MEHEHUSI Ha 8bICO-
KOMIICTCHIHCH Kamu Kamu KOM yposHe
: OtcyTcTBUE e- | YMeeT BeCTH OUCK | YMeeT BECTH IIOUCK
Yt ”y - nH(pOpMAIH 0 HO- | HH(opMauu o YMEET BECTH MOHCK
P BBIX TI;XHOJ'IOFI/IHX B HOBLI)IZ TEXHOJIOTH urcopmaIu 0 Ho-
Aol o0JlacT HaHOMa SX B 00J1aCTH BBIX TEXHOJIOTHIX. B
KOMIICTCHIINCH o0iacTi HaHOMaTe-
TEpHUAJIOB C cyuje- | HAHOMATEPUAIIOB C
PHAJIOB Ha 6bICOKOM
CMBEHHBIMU 3d- HeKOMopbIMU 3a-
ypoene
MpyOHEeHUSIMUL. MpyOHeHUsMU
HaBbiku: OtcyTrcTBUE MK
Bnaneer metonu-
Hanmuue ¢pparme- | Brageer meronu- . Bnazgeer metou-
. KOIi aHaJn3a KOH- .
TApHBIX HaBbIKOB | KO AHAIH32 KOH CTpYKIHOHHbIX KO aHam3a KOH
CTPYKIOHMOHHBIX CTPYKIHUOHHBIX
MPEyCMOTPEH- HaHOMATEPHAJIOB C
HAHOMATePUANoBB | . .~ HaHOMATEPHAJIOB 8
HBIX NAHHOU KOM- | ng nuskom yposHe. P NOIHOM 00beme
. MpyOHeHUsMU
MEeTeHUUEN
IK-1
3uanus: OtcyTcTBUE WM | 3HAET OCHOBHBIE 3HaeT OCHOBHBIE
BUAbI HAHOMATEPHU BUAbI HAHOMAaTEpHa 3HacT OCHOBHIC
L aJloB UX CBoﬁCTll:a' JIOB UX CBOI‘/'ICTB:' BHJIPT HAHOMATE
e TapiL sHa METO/IbI UCCIIE OBa’. METO/IbI UCCIIE 01;a PHAJIOB HX CBOH-
HHH, TPEyeMoT= HUS IfaHOMaTeHHa HUS IfaHOMaTeHI/IaHOB CTBA, METO/IbI HC-
PEHHBIX TaHHOU p p CIIEZIOBAHUSI HAHO-
o JIOB C Cywjecmeen- | ¢ HeCyuweCmeeHHbIMU
KOMIIETCHIMEN MaTepHaJIOB Ha
HbIMU OUUOKaAMU owubramu
BbICOKOM YPOGHE
Ymenns: OTtcyTcTBHE yMe- | YMEET HCTOb30- YMeeT ucnons30Bath | YMEET UCIIOINB30-

HUM, TPEeayCMOT-
PEHHBIX  JTaHHOM
KOMIICTCHITHCH

BaThb OCHOBHEIE
IMOHSTHUS, 3aKOHBI U
MOJIEJIM COBPEMEH-
HOTO HAHOMATEPH-
aJIOBEEHHUS, METO-
JIbI HAHOTEXHOJI0-
Ui, MOITUPUITUPO-
BaHUs TIOBEPXHO-
CTH TBEPJBIX MaTe-

OCHOBHBIE TOHSITHSI,
3aKOHBI H MOJICIH
COBPEMEHHOTO
HaHOMAaTepHaJIOBe-
JICHHST; METOIBI
HaHOTEXHOJIOTHH,
MOAUDHUITAPOBAHIIS
TTOBEPXHOCTH TBEP-
JIbIX MaTe€pHUaJIOB C

BaTh OCHOBHBIC
MOHSITHSI, 3aKOHBI
Y MOJICJIH COBpe-
MEHHOTO HaHOMa-
TepUAIOBEICHHUS,
METO/bI HAHOTEX-
HOJIOTH, MOJIU-
(burmpoBaHus
NOBEPXHOCTH
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pHANIOB C cyuye- HEKOMOopbuIMU 3d- TBEPJBIX MaTepH-
CMBEHHBIMU 34~ MpPYOHEeHUsMU aJIOB HA 8bICOKOM
MpPyOHEeHUsIMU. YposHe
HaBbiknu: OtcyTcTBUE WU Bnaneet Metona-
y Brnaneer merogamu | Brnaneer metonamu il ﬂemeﬂm KI:)H
Haymane parme- pEIICHUs KOHKPET- | pelICHHs] KOHKPET- < eE HBIX 3A1A4 H3
TapHBIX HABBIKOB | pypix 3amau w3 pas- | HBIX 3a/1a4 U3 pas- EBJ‘II/I‘{HHX .
NpeayCcMOTPEH- JUYHBIX WHXKEHEp- | JIMYHBIX HHXCHEP- §< CHEDHLIX 061
HBIX JTAHHOU KOM- | HbIX 001acTel; HBIX 00JIacTel; mpo- u_p
N CTEH; MPOBEACHHS
NETCHUHUECH MPOBE/ICHYSI aHAIM- | BEJICHUS aHAIN3a U
aHajgm3a u BeIOOpa
3a ¥ BRIOOpA ONTH- | BEIOOpa ONTHMAIIh-
OIITHMAaJIbHEIX
MaJIbHBIX METOJIOB | HBIX METOJOB HAHO-
N N METOIOB HaHO-
HAaHOTCXHOJIOTHI TEXHOJIOTHH JIJIs pe- .
TEXHOJIOTHH 7151
JUTSL pEIICHUs TIPO- | IIICHUS Mpo0JIeM co-
pelieHus mpo-
0JIeM COBPEMEHHO- | BPEMEHHOI'0 MaTepH-
051eM COBpeMeH-
ro MaTepUAJIOBE/IC- | aJIOBEICHUS M MeXa-
N HOT'O MaTepHajIo-
HUSI 1 MEXaHWKW B | HUKU B OyayTieit
N BEJICHUS U MeXa-
Oyayiei nesiTenb- | NesITEIbHOCTH C He- .
HUKU B OyayIien
HOCTH HaA HU3KOM KOMOPbIMU 3aMpyo-
JICATCIIBHOCTH 6
VposHe. HEeHUsIMU
NoIHOM 0ObeMe
K-4
3HaHuA: OrcyrcrBue i | 3HaeT kxBanuduka- | 3HaeT kBanuduKa-
HaJIuuyue (bpar- IO HaHOMATEpHa- | U0 HaHOMAaTCpHra- 3HaeT KBEU'II/I(I)I/I-
MEHTAPHBIX 3Ha- JIOB; TEXHOJIOTHIO JIOB; TEXHOJIOTHIO KaIMI0 HaHOMaTe-
Huif, npeycmor- | NOTYHCHNS M TIpU- MOJTYYCHHUS U TIPUME- | PHUAJIOB; TEXHOJIO-
N MEHEHHS ¢ cyuye- HEHUS ¢ Hecyuje- CHIO TIOJTyYESHHUS U
PEHHBIX JaHHOU iy i ya
. CMBEHHBIMU OUUD- | CTNBEHHBIMU OUUO- TIPUMEHEHHUS HA
KOMIIETCHITUEH
Kamu Kamu 8bICOKOM YPOBHE
Ymenns: OtcyTcTBHE yMe- | YMEET BECTH IIOMCK | YMEET BECTU MOUCK | YMEET BECTH I10-
HUii, npeaycMoT- | MHOOpMALUK O HO- | HH(OPMALUK O HO- UCK HH(pOpMAaLn
DCHHBIX  JAHHO{{ | BPIX TEXHOIOTHAX B | BBIX TEXHOJOTHSX B | O HOBBIX TEXHOJIO-
KOMITETeHIEH o0yacT HaHOMa- o0acT HaHOMATe- TUAX B 00J1aCTH
TEPUAJIOB C Cyuye- PHAJIOB ¢ HEKOMO- HAHOMAaTEPHAJIOB
CMBEHHBLIMU 34~ PbiMU 3aMPYOHEHUSsI- | HA bICOKOM
MpYOHEHUSIMU. MU yposHe
HaBbiku: OtcyTrcTBUE MK
Bnaneer meroaukoi
Hanmaue Qpar- Bnanmeer metoau- aHanma KOHCf N Bnageet Metomm-
MEHTapHBIX KO aHaiIu3a KOH- by KOH aHanmn3a KOH-
HaBBIKOB MIpEay- CTPYKITHOHHBIX LIMOHHBIX HAHOMATE KIIMOHHBIX
ey HTaIzI};MaTe wanop g | PHAIOB € neromo Harl)i}c,)MaTe HajoB
CMOTPCHHBIX NIaH P oMU 3ampYOHeHUsL- P
Hoﬁ KOMIIETCHIIU- HA HU3KOM ypO6He. MU 8 NOJIHOM 0Oveme
e

7.3. TunoBbIe KOHTPOJIbHbIE 32 IAHUA

TecTbl 1J1s1 KOHTPOJISA

Bonpoc 1. Kakoif MeToJ] HE OTHOCUTCSI K OCHOBHBIM METOJIaM TOJTy4YEeHHUS yT-

JePOAHBIX HAHOTPYOOK U HAHOBOJIOKOH?

' .
Hyrosou

JlazepHO-TepMHUUECKUI

IInponutrnyeckuit
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—

buorexnoiornueckuit

Bonpoc 2. O6pazoBanue CynepMosIeKyJibl B CyNIpaMOIEKyJISIPHON XUMUU

MOKHO OIIMCAaTh KakK:

—

Pentenitop + cyocrpat(ni)

—

Peuenrop + peuenrtop

: Cyoctpat + cyoctpat(bl)
PeuenTop + MmoHOMEDSHI

Bonpoc 3. Kakumu 00s3aTeIbHBIMIA CBOMCTBAMHM JI0OJKEH 00J1a/1aTh KaHTHJIE-

J10J>KEeH MPOBOJIUTH DIIEKTPUUECKUNA TOK
JloikeH OBITh BBIITOJHEH W3 MarHUTHOT'O MaTepuaia
JlomkeH OBITH BEITIOJHEH U3 3aKaJIEHHOM CTaJId

JOJIDKCH OBITh THOKMM C M3BECTHOM JKECTKOCTBIO

Bonpoc 4. Kakoii 13 MEKPOCKOIIOB H300PETEH MO3KE OCTATBHBIX?

—

CxaHupyromuii CUJI0BOM MUKPOCKOIT

—

CKaHMpYIOINI TYHHEJIBHBIM MUKPOCKOII

—

PacTpoBbIii MUKPOCKOIT

—

[IpocBeunBaromnii 3JIEKTPOHHBIA MUKPOCKOIT

Bonpoc 5. I'ie 6611 1300peTéH CKAaHUPYIONIUNA CUIIOBOM MHUKPOCKOTI?

_-

B Poccun, B pusnko-rexanaeckoM HHCTUTYTE UM. Modde
B CIIIA, IBM
B repmanckom ¢unuane IBM

e

—

—

B mBeitiapckom ¢punmane |IBM

Bonpoc 6. KTo BBesl B HAy4HYIO TUTEPATYPY TEPMUH HAHOMATEPUAIIBI?

—

I'. I'neutep
XK. U. Andepos

P. ®ertaman

e

_-

2. Jpexkcnep
Bonpoc 7. [Touemy prbocomy Ha3bIBaIOT MOJICKYJISIPHBIM acceMOJiepom?
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o~

PuGocomsl cTposT GenKr, OCHOBBIBASICh HA MHCTPYKIIUSX, XPAHAIIUXCS HA
auTtkax PHK.

* Pubocomblr nmerot Pa3MEP HECKOJIBKO ACCATKOB HAHOMCTPOB.

et

Pu6ocomMbl MOTYT CBOpauuBaThCs B KIIyOKH, U3MEHSISI YeTBEPTHUUHYIO
CTPYKTYPY
“ PuGocobsr YMEIOT TPeo0pa30oBbIBATh MEXaHUUYECKYIO IHEPTHUIO B SHEPTHUIO
XUMUYECKUX CBA3EH.

Bonpoc 8. Eciiu momecTuTh TOHKHI C10i OTyHIPOBOJIHUKA C IIMPOKOM 3a-
MPEIIEHHON 30HOM MEXK1y ABYMS ITOJTYIIPOBOJHUKAMU C Y3KOM 3aPEIIEHHON 30HOU

TO IIOJIYYHTCHI.

=

KBaHToBas Touka

—_

KBaHTOBAas ama

s

KBanToBBIi1 Oaprep

—

KBaHTOBAasa uria

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

YCCKOM CIICKTPC HOJ'IYHpOBO,[[HI/IKOB?

s

30Ha NPOBOJIUMOCTH

o~

3ampeTrHasi 30Ha

~

BanenTHag 30Ha

—

KBaHnTOBAasA 30HA

Bonpoc 10. Uto Takoe Be3UKyJIbI?

et

CyOKJIETOUHBIC YaCTHUIIbI

—

Hanopasmepnsbie BUpychl

et

3aMKHYyTbI€ OUCIIOMHBIE MEMOpaHHbIE 000JTOUKHU

—

benkoBbie MOEKyIIbI, coaepkamue GepMeHThI

Bonpoc 11. Kakas BenrunHa He BXOAUT B ypaBHeHue ['n00ca-Tomcona?

—

TemrmiepaTtypa 11aBICHUA

—

CBoOoHast MOBEPXHOCTHAS YHEPTHUS

=

N3meneHue Ternoconepanus

—

Bsiskocth kpucTammra
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Bomnpoc 12. Uto Takoe MoieKyIsipHbIN acceMOep?

—

Menpuanasg yacTuila aToMa

—~

MonexkynspHas MalnHa, KOTOPas 3alporpaMMUPOBAaHA CTPOUTH MOJIEKY-
JSIPHYIO CTPYKTYpY U3 00Jiee MPOCThIX XUMUYECKUX OJIOKOB

—

CyOkJieTouHas yacTuiia

—

Komnonnueiii ancamoas [TAB

Bonpoc 13. KTo BiepBbie BRIABUHYI HJICIO O PA3BUTHH HAHOTEXHOJIOTHH B CO-
BpeMEHHOU (hopMyIIUpOBKE?

l,-.

I1.C. JIannac
2. Hpexkcnep

—

—

P. ®eitnman

—

H. Bunep

Bonpoc 14. Kak Ha3piBaeTCsl 3HAMeHUTAas KHUTA D. J[pekcriepa, MocBAIEHHas

HAHOTEXHOJIOTHUU?

—

MarmHbl KOHCTPYUPOBAHUS

—~

MamuHbl HAHOTEXHOJIOT U

—

MamuHsl co31aHus

—

MainuHsbl TEXHOJIOTUNA

Bonpoc 15. Kakoe cBOHCTBO XapaKTepHO JII MUKPOIMYJIbCUN?

—

MuUKpO3MYIIbCUH TTPO3PAYHBIE XKUIKOCTH

—

MHUKpPO3MYIIBCHUU UMEIOT TEMHO-CEPBIN LIBET

—

MuKpO3MyIbCUN HENPO3PAYHBIE KUJIKOCTH

=~

MI/IKpOE)MyJ'IBCI/II/I ABJIAIOTCA XOPOIIKWMH ITPOBOJHUKAMM BJICKTPUUICCTBA

Bonpoc 16. Kakas u3 HaHOCTPYKTYp SBJISIETCS TEPMOJUHAMUYECKHA HEYCTOM-

YUBOI?

—

Muxkposmyibcus

—

Murienisl

—

YrnepoaHbsie HAHOTPYOKHU

@ . .
HanocTpykTypsl, hopMupymomuecss HHTEHCUBHOM MIIacTUYECKOM Aedop-

Maluen
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Bomnpoc 17. Uto o3nauaet ypaBuenue [ n66ca-Tomcona?

_-

Bzaumocss3b IMOBCPXHOCTH 00BbeKTa M ero oobeMa
B3aumocss3b TCMIICPATYPLI INIABJICHUA KPUCTAJJINTA U BA3KOCTHU
B3aumocBs3b u3MeHEeHUS TCIIOCOACPIKAHUA KPHUCTAJUINTA U €T0 COCTaBa

B3anmocBsA3p TEeMIepaTypsl IUIABIEHUS KPUCTAIUINTA U KPUBU3HBI OTPaHU-
YUBAIOLIEH €r0 MOBEPXHOCTH

Bomnpoc 18. B kakoM MUKPOCKOTIE UCTIONb3YETCSI KaHTUIIEBEP?

—_

CxaHHMpYIOIIUI CUIOBOM MUKPOCKOII
CKaHUPYIOIINI TYHHEJIbHBIM MUKPOCKOII
PacTpoBbIii MUKPOCKOIT

[IpocBeunBaronm 3JICKTPOHHBIA MUKPOCKOIT

Bomnpoc 19. PaboTa ckaHUPYIOIIEro TYHEIBHOTO MUKPOCKOIIA OCHOBaHA Ha:

e .
Hudpakunu peHTreHOBCKUX JIyde

—

DddexT TyHHETUPOBaHUS YJIEKTPOHOB Yepe3 TOHKUN AUAICKTPUUSCKUI
MIPOMEKYTOK MEXKTy MPOBOJISAIIECH MTOBEPXHOCTHIO 00pa3iia U CBEPXOCTPOU U0

—

[IpocBeurBanue oOpa3ia peHTT€HOBCKUMH JTy4yaMu

—

ITpocBeunBanue 0Opasiia MyvKoM JIEKTPOHOB MPH YCKOPSIOIIEM HaIpsi-
sxeaun 200-400 kB

Bonpoc 20. Uto He MOXKET SIBASTHCS CyNPaMOJIEKYJISIPHBIM aHCaMOIem?

—

Besukyna

—

Muriemna

—

Muxkposmyibcust

IMPaBUJIBHOT'O OTBE€TA HET

Bonpoc 21. O6pamniatorcs a1 B HyJIb BOJTHOBbIE (DYHKIIMM HAa TPaHULE KBAHTO-

BOU SIMBI

Bomnpoc nocraBiieH HEKOPPEKTHO

—

OTBeT 3aBUCHUT OT MU PUHBI KBAHTOBOM SIMbI
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Bomnpoc 22. Tlomenias TOHKHI CJIOW MTOTYNPOBOIHUKA C Y3KOU 3arpeni€HHON
30HOU MEX]ly ABYMS CIIOSIMH MaTepuaia ¢ 00jee NIMPOKOH 3anpeii€HHOM 30HOM, Mo-

Jy4aroT:

—

KBanTOBY10 TOUKY

=

KBanToOBy10 simy

—

KBanToBBIi Oapbep

—~

KBaHTOBYIO U1y

Bonpoc 23. [ToueMy KBaHTOBBIE TOUKH HA3bIBAIOT NCKYCCTBEHHBIMA aTOMaMH ?

—

KBanToBas TO4YKa, Kak 1 aTOM, UMCCT AP0

~

KBaHTOBas Touka MOXKET BCTYIIaTh B XUMHUYCCKHUC PCAKIINHU HOI[O6HO aTo-
MaM

—~

KBaHTOBasi Touka UMEET pa3Mephl aToMa

—

B kBaHTOBOI TOYKE ABH)KCHHUC OT'PAHUYICHO B TpéX HAIIPaBJICHUAX U OQHCP-
FeTUYCCKUU CIICKTP ITOJIHOCTBIO I[HCKpGTHBII?I, KaK B aTOMC

Bonpoc 24. Uto takoe dymiepen?

—

Kenezoconepxanias HAHOCTPYKTYpa, UCIOJIb3yeMasi B MEJIULITHE

—~

YraepoaHas HaHOTpYyOKa

—

CeMeiicTBO mapooOpa3HbIX MOJIBIX MOJIEKYI obmiel Gpopmysber Cn

—~

[1nockuit nuct rpaduTa MOHOMOJIEKYJISIPHON TOJILIUHBI

Bonpoc 25. Uto Takoe kaHTHIEBEP?

KommbroTepHsiii 610K B CHIIOBOM MUKPOCKOIIE

—~

KomnbroTepHas nporpaMma 00paOOTKU JaHHBIX CKAHUPYIOLIETO0 MUKPO-

ckorma  Iloanosxka a1 06pa3LoB B PaCTPOBOM MHKPOCKOIIE

~

3OHI[ B CKaAaHUPYHOHIECM CHUJIOBOM MHUKPOCKOIIC

Bomnpoc 26. Kak BenurHa TyHHEJIBHOTO TOKA MPU pabOTE TYHHEIbHOTO MHUK-

POCKOIIa 3aBUCHUT OT PACCTOAHUA MCIKAY OCTPUCM HIJIBI U UCCIICTYyCMbIM 06pa3u0M?

s

JInHENHO BO3PACTAET C YMEHBIIEHUEM PACCTOSHUS

o~

JInHEeNHO yMeHbIIaeTCsl C YMEHBIIEHUEM PACCTOSHUS

~

3KCHOHCHHI/IaHBHO BO3paCTACT C YMCHBIICHUCM PACCTOSHUA

—_

9KCHOHCHL[I/I.’:U'IBHO YMEHBIIACTCS C YMCHBIICHHUEM PACCTOAHUSA
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Bomnpoc 27. Tlo nomenknarype MIOITAK dymnepen Cyo 0603HauaeTcst CMUMBO-

1oM (Cro-1sp) Uto 03Ha9arOT UGl B KBaIPATHBIX CKOOKaX?

—

I'pynny cummerpun

—

JIutepatypHble CCHUIKH

" JluameTp QyepeHa B HAHOMETPAX

—

Ywucio aToMOB B KOJIbIIax

Bonpoc 28. Coenurenns GyiepeHoB, B KOTOPBIX MPUCOSTUHEHHBIC aTOMBI,

MOHBI HJIK MOJICKYJIBI HAXOAATCSA CHAPYX M YIIIEPOIHONU 000I0UYKH, Ha3bIBAIOTCS:

—

DK303ApAIbHBIE COCTMHEHUS

~

BHI[OBI[paﬂBHBIG COCIMHCHU

_

CynpaapanbHble COETUHEHUS

s

Hapaz[paJn,HLIe COCIUHCHU

Bonpoc 29. Kakue HaHOCTPYKTYpbl OOHAPY>KEHBI B IIIYHTMUTOBBIX TIOPOIaxX?

—

OnHocnoltHbIe HAHOTPYOKH

—~

QyIuepeHbl

=

JInmocomMsbl

o~

MarauTHbIe KHUIKOCTHU

Bonpoc 30. B xakom rony H. deitHmaH BBIIBUHYJ IS0 O PA3BUTUU HAHO-

TEXHOJIOTUU?

© 1653
© 1876
© 1959
® 1085

Bonpoc 31. Kak mensiercst Bkiag mexdasHoi 06acTy B 00111e CBOHCTBA
00BEKTa MPU YMEHBIIICHUH €T0 pa3mepa?

[Ipu ymensIieHHH pa3mMepa 00beKTa BKIa] Mexda3Hoi 001acTu B 001I1e
CBOMCTBa 00BEKTa YMEHbILIAETCS

s

[Ipu ymensIeHnn pazmepa 00beKkTa BKIIag Mexda3Hoii 001acTu B 001Ire
CBOMCTBa 00BEKTA YBETUINBACTCS

et

[Ipu ymensiieHn# pazmepa 00bekTa BKIa] Mexda3Hoi 001acTu B 0011I1e
CBOICTBa 00bEKTa MPOXOaUT yepe3 MakcuMym npu 100 um
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—

[Tpu ymensbiienun pasmepa o0bekTa BKIag Mexkda3Hoi o0nactu B o01ue
CBOICTBa 00bEKTa MPOXOIUT uepe3 MuHUMYM Tpu 100 am

Bonpoc 32. Uem uzBecten 3. J{pekciep?

' OcHoBaTe/b HAHOTEXHOIOTHH

“ Hanucan M3BECTHYIO KHUTY "MaluHasl co3aaHus”

* Sensercs NPE3UICHTOM MEKYHAPOTHOTO 00IIeCTBa HAHOTEXHOJIOTHH

—

[IepBOOTKpHIBATENH YIIIEPOIHBIX HAHOTPYOOK

Bonpoc 33. UTo 03HaYaeT OTHOCSIIMICSA K CO3JaHUI0 HAHOOOHEKTOB TEPMUH
"Bottom up"?

Co3znanne HAaHOCTPYKTYPUPOBAHHOTO CJIOSI HA TOBEPXHOCTU OOBEKTA
CrpykTypooOpa3zoBaHue, CO3JaHNe HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI
JlucneprupoBaHue, yMEHBIICHUE pa3Mepa HAHOOOBEKTOB

et

Co3nianne HaHOCTPYKTYPUPOBAHHOTO CJIOSl METOJIOM CyOIuManuu Bele-
CTBa

Bonpoc 34. Uto Takoe KBaHTOBas TOYKa?

—

KBaHTOBast Touka npeacTapisieT coO0H HAHOOOBEKT OJTHOI'O Marepuaia
HaXOAIINICA HAa MaTPUIIE U3 APYTroro MaTepuaia

~

DneMeHTapHasi CTPYKTypa KBAaHTOBOTO M3IIyUYEHUS

—~

Hanopa3smepHslil pa3pbiB B 3JIEKTPOMAarHUTHOM HU3J1yYEHUH

—

KBaHT, HaxXOoQAIMMICS B SJICKTPOMAarHUTHOM TI0JIE

Bonpoc 35. Uto Takoe HaHOTPYOKU?

=~

[IpoTsKeHHBIE CTPYKTYPBI, COCTOSIIME U3 CBEPHYTHIX '€KCArOHAJIBHBIX CE-
TOK C aTOMaMHU yTIJIEpOJIa B y3J1ax

CewmelicTBO 11apoo0Opa3HBIX MOJIBIX MOJIEKYJ oomel Gpopmyroit Cy,

—

[IpoTskeHHBIE CTPYKTYPBI U3 YIJIEPOIHBIX MEPEIIETEHHBIX LIETICH

=~

MCT&HJ’IOOpFaHI/I‘IGCKI/Ie BUTBIC ITOJIMMCPDI

Bonpoc 36. KTo u3 u3BecTHhIX HccienoBaTeneil He sBisercs gaypearom Ho-

OeneBCKOM mpeMun?

s

© K.-M. Jlen

—

© KM Andepos
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e o
P. ®eituman

—

HpaBI/IHBHOI‘O OTBC€TAa HET

Bonpoc 37. Kakoe 13 BbICKa3bIBaHHI COOTBETCTBYET ONPEACICHUIO HAHOTEX-
HOJIOTHH, TaHHOMY B HarmonanbHoM HaHOTeXHONMOTHYecKoi naHumatuse CIITA?

—

HanoTexHoa0rus - 3T0 TEXHOJIOTHUS CO31aHNA HAHOMATCPHAJIOB

.

HaHoTexHOI0THS - 3TO TEXHOJIOTHS Oy IyIIEeTO

—

CyniHOCTh HAHOTEXHOJOTUU B CIIOCOOHOCTH pabOTaTh Ha MOJIEKYJISIPHOM
YPOBHE, aTOM 32 aTOMOM CO3/1aBaTh OOJIbIIINE CTPYKTYPHI C PYHIaMEHTAILHO HOBOM
MOJIEKYJISIPHOW OpraHu3aluen

—

CYTB HAHOTCXHOJIOTHH B CO31aHNH HAHOMCXaHHU3MOB

Bomnpoc 38. Yro takoe CVD?

—

Hcnapenue u ocaxkJieHne B UHEPTHOM cpefie

—

Hcmapenue u ocaxxJ€HUE B pEaKIIMOHHOM CPEE C MOJTYYEHUEM HOBBIX CO-
eINHEHUHN

.

CamopacnpOoCTpaHAOIIUKCS BBICOKOTEMITEPATYPHBIN CUHTE3

—

QHCKTPOHHBIP'I YHII HA OCHOBE KBAHTOBOM TOYKH

Bonpoc 39. Kak Ha3wsiBasiach peus P. deitHmana 0 pa3BUTHH HAHOTEXHOJIO-

run?

—

Marmmnsl co3nanus - "'The enging of creation™
Ha nue muoro mecta - "There is Plenty of Room at the Bottom™
Hanoctpykrtypsl - "Nanostructures”

—
-

_

Hanoycrpotictsa - "Nanodevices"

Bonpoc 40. B xakux ycTpoicTBax MPUMEHSITCS MarHUTHAs! KUJIKOCTh?

—

Kunaeckonbl

—

Tpansuctopsl

—

YcTpolicTBa CMa3Ki MarHUTHBIX JICHT

—

JAlnHaMukun

Bonpoc 41. Uto o3HavaeT OTHOCSIIUNCS K CO3/TaHHIO0 HAHOOOBEKTOB TEPMUH

"Top down"?

—

JlucneprupoBaHue, yMEHbBIIICHHE pa3Mepa 00beKTa

—

CrpykTypooOpa3zoBaHue, CO3/JaHue HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI
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—

Coznanre HaHOCTPYKTYPUPOBAHHOTO CJIOSI HA HIDKHEW MOBEPXHOCTH 00'h-
eKTa

—

C03IlaHI/I€ HaHOCTPYKTYPUPOBAHHOI'O CJIOA OCAAUTCIbHBIMHU MCTOdaMU

Bonpoc 42. Kaxoii u3 Poccuiickux By30B BIiepBbIe MPOU3BEN HAOOP CTYACH-

TOB Ha CHEIUAILHOCTh 'HAHOMATEePUAJIbI 11 HHXKEHEPOB?

o~

© PXTYVY um. JI.U. Menneneesa

_-

MoOCKOBCKasi TOCY/IapCTBEHHAs aKaJIeMUs TOHKOW XUMUYECKOM TEXHOJIOTHHI
nm. M.B. JlomoHOCOBa

—~

Cankr-lleTepOyprckuil rocy1apcTBEHHBIN TEXHOJIOTMYECKUN NHCTUTYT

~

YpasbCKkuil TOCYIapCTBEHHBIN YHUBEPCUTET

Bonpoc 43. Uto Takoe pazMepHsIii 3(HEKT B TEXHOJIOTHH HaHOMAaTepraaoB?

o~

N3meHeHnne cBOMCTB HAHOOOBEKTOB B 3aBUCHUMOCTH OT pa3Mepa AIEMEHTOB
UX CTPYKTYphI
N3MmeHeHne pa3mepa HaHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCIOBUN

~

M3MmeHenne CBOMCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEIITHUX YCJIOBI/Iﬁ

—~

N3meHeHue pasmMepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

Bomnpoc 44. Uto Takoe TUIIOCOMBI?

_-

CyOKJIETOUHBIC YaCTHUIIbI

—~

benkoBble MOJIEKYJIbI, cOAepKaline (PepMEHTHI

—

Hanopa3mepHsbie BUpyChI

=~

3aMKHyTbIe OUCIIOMHBIE MEMOpaHHBIE 000JIOUKHU

Bomnpoc 45. Uto Takoe MarHuTHas >KUIKOCThH?

et

PacriaBiieHHBIN MarauTt

—

B3Bech (heppOMarHuTHBIX YaCTHIL B KUIKOCTH

o~

KunkocTs, moaBEprHyTasi MarHuTHOM 00paboTKe

Kunkoctu, u3MEHSIONNE YISTbHBIM 00heM MPU HaMarHUIMBAHUN

Bomnpoc 46. Kakoe HazBaHue 1151 HAHOMTOPOIITKOB M HAHOMATEPHUAIOB UCIIOJb-

30Bajiocb B CCCP naumnnag ¢ 50-x romos?

et

YibTpaaucriepcHbie

—

BricokoaucnpecHbie
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-

Hanoaucnepcueie

_

CBepxaucnepcHblie

Bonpoc 47. Uto o3HavaeT TepMuH 'HaHO''?

—

Hano (mo-rpeueckn Nanos) o3HavyaeT Kapimk

—

Hawno (mo-apeBHerepMaHCKH NANOr) 03Ha4aeT THOM

—

Hano (mo-utanbstHCKH NAN0) 03HaYaeT MAJICHBKHIA YCIIOBEK

—

Hano (HO-I/ICHaHCKI/I naHGS) 03Ha4acCT MCJIKOC ) KNBOTHOC

BOHpOC 48. HO‘IGMY KBAHTOBBIC TOYKH HA3bIBAOT HCKYCCTBCHHBIMH aTOMa-

MHU?

—~

KBanToBas TOYKa, Kak 1 aTOM, UMCCT AP0

—

KBaHTOBast Touka MOXKET BCTYIIaTh B XUMHUYCCKUC PCAKIINH HOI[O6HO aTo-
MaM

—

KBaHTOBasi Touka UMeEET pa3Mephl aToMa

—

B kBaHTOBOI TOYKE ABH)KCHHUC OT'PAHUYICHO B TpéX HaIIPaBJICHUAX U OQHCP-
FeTUYCCKUU CIICKTP ITOJIHOCTBIO ﬂHCKpCTHBIﬁ, KaK B aTOMC

Bonpoc 49. Ykaxute npaBUIbHYIO MTOCJIEI0BATEILHOCTH BUJOB JIUTOTpaduu
B 3aBUCHMOCTH OT YMEHBIIICHUS pa3Mepa MOJydaeMbIX 3JIEMEHTOB HHTETPATbHBIX

cxem (MMC)

OnTuyeckas > Y ®-nurorpadus > PeHTreHoBCcKast > DIEeKTpOHHO-TydeBast
DOnekTpoHHO-Ty4YeBas > PentrenoBckas > Y @-nurorpadus > Ontudeckas
Pentrenonckas > Y ®-nmurorpadus > Onruueckas > DIEKTPOHHO-TTydeBast

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

Bomnpoc 50. Yto Takoe npekypcop?

o
AnnapaT AJI IIOJIYYCHMA HAHOYAaCTUIL

o <
JIro6oe HCXOOHOC BCIICCTBO B XUMHUYCCKOU PCAKIINH ITOJTYYCHUS HAHOYA~

CTHUI1]

HcxoaHoe BenecTBo, KOTOPOE CTAHOBUTCS HEOOXOAUMOM, CYIIeCTBEHHON
YaCThIO MPOYKTa

—

BGHIGCTBO-KaTaJII/BaTOp ITpH NOJIYYCHUHU HAHOYACTHII.

Bonpocsl k 3a4ery
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1) O0miue cBefcHHUS O HAHOTEXHOJOTHAX: UTO MOHMMAETCS MOJ TePMUHAMHU
"Hanomarepuansl”, "Hanorexnosmoruu', "HanocuctemHas texHuka'. IlpuBectu
IPUMEDBI.

2) CkaHUPYIOUIHMI TYHHENBHBI MUKPOCKOI: YCTPOMCTBO, MPUHIIMIT ACHCTBUS,
PEKUMBI paOOTHI.

3) CkaHHUPYIOLIUIT aTOMHO-CHJIOBOM MHKPOCKOIT: YCTPOWCTBO, MPHHIHUI JCH-
CTBUS, CITIOCOOBI MPOBEJAEHUSI AaTOMHO-CHIIOBOM MUKPOCKOIIHH.

4) 3ou0Bast JuTorpadus.

5) C 4yeM cBsi3aHa TOBBINICHHAS MPOYHOCTh HAHOKPUCTAJUIMYECKUX MaTepHa-
JIOB.

6) KakoBa 0COOCHHOCTh CTPYKTYpPhl MEXK3CPHBIX TPaHUIl HAHOKPHCTAJLIHYC-
CKOT'0 Marepuaia.

7) KakoBa 70J151 HAHOKPUCTA/UTMYECKOTO BEIISCTBA, MPUXOMISAIICTOCS Ha MEK-
3€pEHHbBIEC TPAHULIBI.

8) [IpuBeaure (HopMyIIbl, ONUCHIBAIOIINE 3aBHCHUMOCTH OOIIEH JIOJIM TIOBEPX-
HOCTEH paszJienia, 10Jel MEK3EpPEHHBIX TPAHUL, a TAKXKE TPOUHBIX CTHIKOB OT pa3Mme-
POB KPUCTAJJIOB.

9) KakoBbl TepMOIUHAMUYECKIE OCOOCHHOCTH HAHOCTPYKTYD.

10) Kak MO’KHO paccuuTaTh 3JEKTPOCONPOTHUBICHHE HAHOMATEPHAJIOB.

11) Onpenenute 0COOCHHOCTH HAHO(PEPPOMATrHETHKOB.

12) Yem 3amensieTcsi (eppoOMarHeTH3M IMPH MEpPexojic K HAHOMETPOBBIM pas-
Mepam.

13) Onpenenure MOHIATHE CyNepriapaMarHeTU3M.

14) IepeuyrcauTe TUIIBI HAHOIOPUCTHIX MAaTEPHAJIOB.

15) Yem xapakTepu3yeTcsi IOPUCTOCTb.

16) Yto Takoe 1EOJUTHI U I/I€ OHU IPUMEHSFOTCS.

17) JlaiiTe onpeaencHre aMOP(PHOTO COCTOSIHUS TBEPAOIo TeJa.

18) Yro Takoe OJM3KUI M JaNTbHHUIA MOPSIOK B TBEPIOM TEJIC.

19) Ha3zoBuTe OCHOBHOE OTIMYHUE MOHATHI «aMOP(HOE COCTOSHHE» U KCTEK-
J1000pa3HOE COCTOSIHUE.

20) Ha3zoBuTe OCHOBHBIE CIIOCOOBI MOTYYCHUSI aMOP(HBIX CIUIABOB.
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21) B uem 3akitoyaeTcs OCHOBHOE OTJIMYHE 30HHOW CTPYKTYphI aMOp(HOTo
MOJyPOBOIHUKA OT €r0 KPUCTAJUIMYECKOTO aHaJora.

22) Yro Takoe (QyuiepeH.

23) Yto Takoe (yIepUTHI.

24) Uto Takoe HAHOKOMIIa3UITMOHHBIN HaHOMaTEepHal.

25) B 1ueM 3akirodaeTcsi OTIIMYUE METAJUIMYECKOTO0 HAaHOKOMITO3UTA OT IOJIH-
MEPHOTO.

26) Kakue cymecTByIOT THITbI HAHOKOMITO3UTOB.

27) Kak M3MEHSIOTCS MarHUTHBIE CBOHCTBA MTOJIMMEPHBIX KOMITO3UTOB.

28) [puBenuTe mpuMepbl (GOPMHUPOBAHUS METALIONOIMMEPHBIX HAHOKOMIIO-
3UTOB.

29) B kakux ycinoBusx GopMUPYIOTCS HAHOKPHUCTALTHUSCKUE TIICHKH.

30) Onpexnenute posib SHEPTUN OCAKIAEMBIX HOHOB B MOHHO-TUIA3MEHHBIX Me-
TO/AX.

31) HazoBuTe MexaHW3MBI yIpaBieHUS (POPMHUPOBAHUEM HAHOKPHCTAJLTAYC-
CKUX IOKPBITHM.

32) Uto Takoe HAHOKOMITO3UTHBIEC TTOKPBITHSI.

33) Kakue cymiecTByrOT TPYIIBI HAHOKOMITO3UTHBIX TMOKPBHITHH M KaK OHH
KJIACCU(PHUITUPYIOTCH.

34) C uem cBsI3aHO TOBBIIIEHUE TBEPIOCTH B HAHOKOMITO3UTHBIX TIOKPBITHSX.

35) Kak BiusieT CTpyKTypa MOKPBITHH Ha TEPMUYECKHE CBOWCTBA.

36) Utro coboii mpeacTaBiIsieT aHTUKOPPO3HMOHHBIN MPHUITIOBEPXHOCTHBIN HAHO-
CJION KOHCTPYKIIMOHHOTO MaTepuara.

37)Uro coboit mpeacTaBiseT TEPMOOAPHEPHBIH MPUITOBEPXHOCTHBIN HAHO-
CJIOM KOHCTPYKIIMOHHOTO MaTepuaa.

38) B ueM COCTOMT TEXHOJIOTHS U3rOTOBJICHUS HAHOMIIOUIHOTO YKIIa U TIe OH
MPUMEHSIETCS.

39) Uro Takoe OMOYUI U TJIe OH IPUMEHSICTCS.

40) Kak nony4aroT CBEpXTOHKHE METAJUIMYECKUE U YIIIePOIHbIC (DOJIBIU U TIC

OHU IIPUMCHAIOTCS.
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41) Ha3oBHUTE OCHOBHBIC HANpPAaBICHUS NPUMEHCHHS HAHOKPUCTATUTMYCCKHX
MaTepUaJiOB B MPOMBIIIJIEHHOCTH.

42) IlpuBeauTte mpuMepbl TPUMEHEHHS HAHOCTPYKTYP B MPUOOPOCTPOCHHUH.

43) HazoBuTe OCOOCHHOCTH NMPUMEHEHUS HAaHOPA3MEPHBIX CTPYKTYp, CO3J/IaH-
HBIX C MOMOIIBIO TyYKOB 3apsi>KEHHBIX YaCTHII.

44) Ha3zoBuTe BO3MOYXHOCTH NMPUMCHEHHUS YIJIEPOJHBIX HAHOTPYOOK. [Tpwu-

BCIAUTC MMPUMCPLI HPUMCHCHUA HAHOCTPYKTYP B OMOTEXHOIOTHH.

7.4. MeToauka olleHUBAHUSA 3HAHUI, YMEHH i, HABBIKOB

OrcHKa 3HAHMM, YMCHHH M HAaBBIKOB M (MJIM) OIBITA ACATCIILHOCTH, XapaKTe-
PHU3YIOIMNX dTarbl (GOPMUPOBAHUS KOMIICTCHIIMA TIO TUCIUILIMHE IMPOBOISITCS B
dbopMe TEKyIIero KOHTPOJS W MPOMEKYTOUHOM aTTecTaldu. TeKyIIuid KOHTPOJb
MIPOBOJIUTCS B TEUCHUE CEMECTpa C IENIBI0 OMPECICHUS YPOBHS YCBOCHHS O0ydaro-
IIIUMUCS 3HAHUH, (OPMUPOBAHMSI YMEHUN W HABBIKOB, CBOEBPEMEHHOTO BBISBIICHHUS
IpernojaBaTesieM HEeJI0CTaTKOB B MOATOTOBKE OOYyYaIOIIUXCS U MPUHITUS HEOO0XOI1-
MBIX €p IO €€ KOPPEKTHPOBKE, a TAKXKE /I COBEPIIICHCTBOBAHUS METOIUKHA 00yUe-
HUS, OpraHu3aiuu y4eOHON paboThl M OKa3aHUS WHIMBHAYyaJIbHOW MOMOIIM 00ydYa-
FOIIIMUCS.

KpuTtepun onieHKu 3HAHUH CTYI€HTOB NPHU NMPOBEIEHUHN TeCTHPOBAHUS

OneHka «OTJMYHO» BBICTABJISCTCS TPH YCIOBUHM IPAaBUIBHOIO OTBETA CTY-
neara He MmeHee ueM 85% TecTOoBBIX 3aJaHU.

OueHka «X0pPOLIO» BBICTABJISETCS MPU YCIOBUH MPABUIIBHOTO OTBETA CTY/ICH-
Ta He MeHee ueM /0% TecTOBBIX 3aJaHUMN.

OueHka «ya0BJIETBOPUTEIbLHO» BBICTABISETCS TPH YCIOBHH IMPaBUIBLHOTO
oTBeTa cTyJieHTa He MeHee ueM 50% TeCTOBBIX 3aJaHUN.

OueHka «HeYyA0BJIETBOPUTEIbHO» BBICTABJISAETCS MPU YCIOBUHU MPABUILHOTO
oTBeTa cTyAeHTa MeHee ueM 50% TeCTOBBIX 3a1aHUH.

Kpurepuu onieHKH 0TBETOB Ha 3a4eTe

O1eHKH «3a4TEH0» 3aCITy’)KHBAET CTYJICHT, OOHAPYKUBIIIHIA BCECTOPOHHEE,

CHUCTEeMAaTUYEeCKOe M TJIyOOKOe 3HaHHWE y4eOHOro MaTepuasa, YMEIUUH CBOOOTHO

BBIIIOJIHATD 3aJaHUs, IPEyCMOTPEHHBIE IPOTPAMMON, YCBOUBILINKM OCHOBHYIO U

32



3HAKOMBIN C JIOMOJHUTEIBHON JTUTEpaTypOl, peKOMEHI0BaHHOU Kadeapoi, 1eMOH-
CTPUPYIONTUE CHUCTEMATHYCCKUN XapaKTep 3HAHWUW MO AWCIIUIUIMHE W CIOCOOHBIE K
HX CaMOCTOSITEJILHOMY TOTIOJIHEHUIO U OOHOBJICHHUIO B XOJI€ YUCOBI.

OneHka «He3a4YTeHO» BBICTABISETCS CTYyJCHTaM, OOHAPYXUBIIUM TPOOEIBI B
3HAHUSAX OCHOBHOI'O Y4E€OHOTO Marepualia, JOMyCKAIOIUM MPUHIUIHATBHBIE OIIUO0-
KM B BBINIOJHEHUU MPEAYCMOTPEHHBIX MPOTrpaMMoON 3aJaHuii. Takol OLIEHKH 3aciy-
JKUBAIOT OTBETHI CTYJICHTOB, HOCSIIINE HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIMH,
MTOBEPXHOCTHBIN XapakKTep, KOrja CTYJACHT HE MOHUMAET CYIIECTBA M3JIAra€MbIX UM
BOIIPOCOB, YTO CBUJIETEJIBCTBYET O TOM, YTO CTYJICHT HE MOXET AAIbIIE MPOJOJIKATh

oOyueHue 0e3 NOMOTHUTEIbHBIX 3aHITHI IO COOTBETCTBYIOIIEH TUCIIUTUIMHE

8. [lepevyeHb OCHOBHOW M IONIOJHUTEJIbHON Yy4eOHOI JuTEepaTyphl,
HE00X0AMMOM /151 0CBOCHUSA AMCHUIIMHBI
a) Ocnoenas numepamypa.
1. MaTepuaJioBeeHre U TEXHOJIOTHSI MATEPHAJIOB | Y4eOHOE TOCOOUE, pEKOM.
Hayuno-meroanueckum cosetoM / [Tox pen. A. U. bateimesa. - Mocksa: H-
®PA-M, 2013. - 288c.
2. Koo, A.H. OcHOBbI HAHOTEXHOJIOTHUN B TeXHHKe. yuecOHOE Mmocobdne
Uit CTy . Bbicl. yueO. 3aBeaeHuid. Jonym. YMO no oOpa3zoBanuio B 001. aB-
TOMATU3UPOBAHHOTO MAIIMHOCTPOCHUS. - 2-€ u3M., cTep. - Mocksa: U3nar.

nentp "Akagemus’, 2011. - 240c.

0) /lononnumenvnas 1umepamypa.
1. JlozoBckmii, B.H. HanoTexHosiorum B 3jieKTpoHNKe. BBeieHue B cnenu-
aJbHOCTB: yueO. mocooue / B.H. Jlo3oBckuit, C.B. Jlo3oBckuii.. — CaHKT-
[TeTepOypr: Jlans, 2018. — 332 c.
https://e.lanbook.com/book/107288

2. Peaqm3auysi MHHOBALIMOHHBIX TEXHOJIOTUH TEXHHYECKOT0 CEpPBHCA | HAYyY-
Hoe u3nanue / I1. U. Bypak, U. I'. T'ony6es. - Mocksa: ®I'BHY "Pocundopma-
rporex’, 2014. - 164c.
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https://e.lanbook.com/book/107288

3. Peasm3anust ”HHOBAIMOHHBIX MPoeKkTOB B AITK: onbIT H mepcneKkTUBDI /

T. E. Mapunuenko, B. H. Ky3emun, A. I1. Koponskosa - M.: ®I'BHY "Pocun-

dbopmarporex”, 2017. - 80c.

9. IlepeyeHnb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH
«MHTEepHeT», HEOOXOAMMBIX IJISI OCBOEHMS TUCIIUIIINHbI

1. MuHHCTEPCTBO CENIbCKOro X03siicTBa PM.- mcx.ru

2. Elibrary. ru (PUHLI)- nayunas syekTpoHHas budnnoreka. — Mockga, 2000.

http://elibrary.ru

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

4. Hayunast 6ubmuoreka MI'Y umenun M.B. Jlomonocosa - http://nbmgu.ru

5. Poccwuiickas rocymapcTBeHHast OnoimoTteka - Isl.ru

6. becruiatnas snekTpoHHas 6ubaMoTeKa - EAnHoe okHO AocTyna Kk obpasosa-

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

7. Pecypc MCX P® - CucreMa JUCTaHIIMOHHOTO MOHUTOPHUHTA 3€MEJIb CEIIb-

xo3uaszHauenus AIIK (CAM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®enepanbnas ['eonndopmarriontas cucrema «Atnac

3eMenb cenbxo3nazHaueHus» (PI'MC A3CH)- http://atlas.msx.ru.
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(PKypHaibi) rOBOp OT
09/07/2013r.

Be3 orpanuueHus
BPEMCHH

10. Mertoauveckue YyKazaHusi Jisi OOY4YalOUIUXCSI 1O OCBOEHHUIO
AUCHUNTHHBI

N3ydenne nucuumnunbl «HanotexHomornu u Hanomatepuansl B AIIK» ocy-
IIECTBIISIETCS C MCIOJIB30BAaHWEM KJIACCHUECKHX (HOpM YyUEeOHBIX 3aHATHUN: JEKIUH,
MPAaKTUYECKHUX 3aHATUH, CAMOCTOSTENIHHON paboThl BO BHEAY TUTOPHON 0OOCTaHOBKE.

PexkoMeHIanHH MO MOATOTOBKE K JIEKIMOHHBIM 3aHSITHSIM (TeopeThye-
ckuii Kypc). Jlekuus sBisieTcs BeAymieid GopMoi yueOHbIX 3aHsITHIA. JIeKIms npe-
Ha3HA4YCHA JUIS U3JI0KEHUS MIPENOIABATENIEM CUCTEMAaTU3UPOBAHHBIX OCHOB HAyYHbIX
3HAaHUU MO JUCUUIUIMHE, aHAIMTUYECKOH MHPOpMAIMU O JUCKYCCHOHHBIX MpoOJe-
Max. Ha neknuu, Kak npaBuiio, NOJHUMAIOTCS HAMOOJEE CIOKHBIE, Y3JI0BbIE BOIPO-
Cbl yU€OHOW AUCLUIIIIUHBIL.

MakcumanbHblid 3Q(EKT JeKuus AaeT TOrAa, KOraa CTy/IeHT 3apaHee TOTOBUT-
Csl K JIEKUMOHHOMY 3aHSTHIO: 3HAKOMUTCS C MPOOJIEMaMH JIEKIIUH 110 YYEOHUKY WA
10 ITporpamMe JUCLUHUIIMHBL. PEKOMEHIyeTCsl MpoCMaTpUBaTh 3alUMCH MPEABITYILErO
y4eOHOI0 3aHATHUS, UICXO U3 JOTUYECKOTO €AMHCTBA TEM YUe€OHOM TUCHUIIIAHBI.

B xone nexnuu cTyneHTy 1enecoodpas3Ho:

CtpeMuThbes HE K JOCIOBHOM 3alMCH M3JIaraeMoro MnpernojiaBaTesieM yueOHOro
MaTepuana, a K OCMBICICHUIO YCIBIIIAHHOTO W 3alUCU CBOMMH CJIOBAMH OCHOBHBIX
(bakToOB, MBICIIEH JIEKTOpA; BbIpAOATHIBATh HABBIKK TE€3MCHOTO M3JIOKEHHS U Hamuca-
HUsl y4eOHOro Marepuasna, BECTH 3allUCH «CBOMMH CJIOBaMHU», BMECTE C T€M, HE JI0-
IyCKasi UCKaXEHUSI WM MOJMEHbBI CMBICIIA Hay4YHBIX BbIpaKeHHI. OnpeneneHus, Ha
KOTOpBIC OOpaliaeT BHHUMaHHUE IIpenojaaBaTeb JIMOO ClIOBaMH, JTUOO WHTOHAIUEH,
CJIelyeT 3aluChIBaTh YE€TKO, A0cIoBHO. Kak mpaBuio, Takue onpeaeneHus npenojia-
BaTeJb NOBTOPSET HECKOJIBKO Pa3 WM 1a€T MO/ 3aIUCh.

1. OcTaBiATh B TETPAaW JJISi KOHCIEKTA JICKIUU LIUPOKHUE MOJs, MO0 BECTH
3alMKMCH HAa OAHOW CTpaHUIE. DTO HYXKHO JJIsi TOTO, YTOObI B JaJIbHEHIIEM MOMXHO

ObLIO OBl BHOCHTH HCO6XOI{I/IMBIC AOITIOJIHCHUA B COACPKAHUC JICKIMHU U3 PA3JIMYHBIX
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HMCTOYHHUKOB. MOHOTpaduil, yueOHbIX TOCOOUH, NEPUOTUKH U JIP.

2. Ilucarp Ha3BaHWE TEMBbI, Y4eOHBIC BOMPOCHI JICKIIMM HA HOBOW CTPAHUIIE
TeTpajau, YTOOBI JIETKO MOKHO OBLJIO HANTH HEOOXOAMMbIE YUEOHbIN MaTepHall.

3. Haumnate Kaxmyr0 HOBYIO MBICIh, HOBBIH (DparMeHT JEKIMH C KpacHOMN
CTPOKH; 3ar0JIOBKU U TMO3ar0JI0OBKHM, BAXKHEHUIITUE TTOJO0KEHHS, Ha KOTOpbIe oOpariaer
BHUMAaHHE TpEnojaBaTesib, a TAaKXKe OMNpEeNEICHUsl BbLACIATh. OyKBaMH OOJIBILIETO
pa3Mepa, YepHUJIIaMH JPYTroro 1BeTa, JIN00 MOIYEPKUBATh.

4. HymepoBaTh Berpeuaromuecs B JeKIMy nepeunciienus mudpamu: 1, 2, 3 ..
., iam OykBamH: a, 0, B. . . . [lepeuncnenus ayyiie 3anucbiBaTh CTOAOIOM. Takas
3aliCh TPHUAACT KOHCIEKTY OOJBINYI0 HATJSAHOCTh U CIIOCOOCTBYET IydIIeMy
3aIIOMUHAHUIO Y4eOHOTO MaTepuarna.

5. Beipabotath ygoOHYIO W MOHSTHYIO JJisi c€0s CHUCTEMY COKpalleHUd |
YCJIOBHBIX O003HAYEHUU. DTO SKOHOMHUT BpeMs, MO3BOJISIET 3aIMMCHIBATh MaTepual
KQKJI0M JIEKIIMH MTOYTH JOCIOBHO, JJAET BO3MOXKHOCTh CKOHIIEHTPUPOBATh BHUMAaHHE
Ha COACpXAaHMM U3JaraéMoro Marepuaia, a HE Ha MEXaHHYEeCKOM TpoIlecce
KOHCIIEKTUPOBAHMUSI.

[To oxoHYaHUIO JEKIMH I1erecoo0pa3Ho JopabaThIBaTh €€ KOHCIIEKT BO BpEeMs
CaMOCTOSITENIbHOW pabOTHl B TOT e JIeHb, B KpaifHEM ciydae, He MO3JHee, YeM CITy-
CTs 2-3 JHS TIOCJIE €€ MPOCITYIIMBAHUSI. JTO BaXXHO MOTOMY, UTO €IIe He 3a0bIT yueo-
HBI MaTepua JEKIUHU, CTYJEHT HaXOAUTCS MO/ €€ BIeYaTIeHneM, KaK MpaBuiIo, sic-
HO TIOMHUT yKa3aHUs MPEnoaaBaTesisi, XOpPOIIo OCO3HAET, UTO €My HEMOHSITHO U3 Ma-
Tepuasa JCKIIHH.

PexoMeHalUM MO MOATOTOBKE K NMpakTH4YecKuM 3aHaTusM. CtyacHTam
CJIelyeT MPUHOCHUTHh C COOOM PEKOMEHJOBAaHHYIO MpPEINojaBaTesieM JIUTepaTypy K
KOHKpPETHOMY 3aHATHI0. Hambomnee menecooOpasHasl cTpaTerHsi CaMOCTOSTEIBHOM
MOTOTOBKH CcTyAeHTa K [13 3akimouaeTcst B TOM, 4TOOBI Ha TIEPBOM 3Talle YCBOUTH CO-
nepkanue Bcex BompocoB [13, oOparass BHUMaHUS HA y3JIOBBIE MTPOOJIEMBI, BBIJCIICH-
HBIC TIPEToIaBaTeNieM B X0JIe JISKIMHU 0o KoHcynbTanuu K [13. [[ns storo Heobxo-
JTUMO, KaK MUHUMYM, TTPOUYUTATh KOHCIIEKT JICKIIMU M Y4eOHUK, TuO0 yueOHOe MOCco-
oue. Crneayromyii STam MOArOTOBKH 3aKII0YaeTCs B BHIOOpE BOIpoca i OoJiee TITy-

OOKOIro M3y4eHHsI C UCIOJIb30BAHUEM JOIMOJHUTEIbHOU nuTeparypsl. 1lo sTomy Bo-
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MPOCY CTYJIEHT CTaHET TJaBHbIM crienuanuctoM Ha [13. LleHHOCTh BBICTYIIEHUS CTY-
nenta Ha [13 Bo3pacreT, ecu B xo1€ paObOThI HAJ[ IUTEPATYPOI OH COTIOCTABUT Pa3HbBIE
TOYKH 3pPEHHUS Ha TY WJIA UHYIO POOIIEMy.

[Tocne n3ydennst u 0000mEeHNs HH(OPMALMU, KOTOPYIO COJIEPKAT UCTOUYHUKU U
JUTEpaTypa, COCTABJISETCS PAa3BEPHYTHIM WM KpaTKUW MUIaH BhICTyIUieHUsA. OkoHYa-
TENbHBIA BapHaHT IJIaHa BBICTYIJICHUS B H€aJie JKeJIaTeIbHO UMETh HE TOJIbKO Ha
OyMare, HO ¥ B TOJIOBE, U3Jlarasi Ha 3aHSATUU MOJTOTOBJICHHBIM BOMPOC B CBOOOIHOM
dbopMe, HaU3yCTh, YTO MTOMOKET JIYULIEMY 3aKPEIUICHUIO y4eOHOr0 MaTepuaiia, CTaHeT
XOpOILIEH TPEHUPOBKOW YBEPEHHOCTH B CBOMX cwiax. [Ipm HEOOXOAMMOCTH HE BO3-
OpaHsieTCsl «IMOATJISIABIBATE» B IJIAH HA JIUCTKE Oymaru, 4ToObl HE OMUOUTHCS B UG-
pax, TOYHee nepeaaTh COAEep KaHue IUTAT, HE 3a0bITh KAKOW-TO BaXKHBIM CIOKET TEMbI
BBICTYTUJICHHSI.

B xone pa6ots! Ha [13 ot cTyaeHTa TpeOyeTcs MOCTOSTHHBIN CAaMOKOHTPOIb.

Crnyimasi peruiiky B X0/1€ IMCKYCCHH, BAXKHO HayUYUThCS YBaXKaTh MHEHUE CO0Oe-
CEJIHUKA, HE MepeOrBaTh €ro, JaBas BO3MOKHOCTh MOJIHOCThIO BBICKA3aTh CBOIO TOUKY
3pEHUH.

CryneHTaM, MPOMYCTUBIINM 3aHATHS (HE3aBHCHMO OT IPHYHUH), HE UMECIOIIHE
MMCHbMEHHOTO PEIICHUS 3a7a4 WM HE MOJTOTOBUBIIUECS K JaHHOMY MPAKTUYECKOMY
3aHITHIO, PEKOMEHIYETCS HE TO3KE YeM B 2-HENIETbHBIN CPOK SIBUTHCSI HA KOHCYIIb-
TalMIO K MPENOoJaBaTeII0 U OTYUTATHCS 110 TeMe, U3ydaBilieics Ha 3aHaTuu. CTyeH-
ThI, HE OTYMUTABIIIKECS 10 KaXIOW HE MPOpadOTAHHONW UMM Ha 3aHITHSIX TEME K Hava-
JIy 3a4€THOM CECCHUH, YIYCKaIOT BO3MOKHOCTh MOJYYUTh MOJIOKEHHbIE OaJIIb 3a pa-
00Ty B COOTBETCTBYIOIIEM CEMECTPE.

Hoxkaan — 3To myOauyHOE cOoOOIeHre, MPEeICTaBIIoee CO00H pa3BepHYTOE
U3JIOKEHUE Ha ompeaesieHHylo TeMy. OH OTJIMYaeTcss OT BBICTYIUIEHHMi OOJbITUM
oobeMoM Bpemenu — 20-25 MuHYT (BBICTYIUICHUS, KaK MpaBuio, orpanndensr 10-12
MUHyTaMu). J{oKIaa Takke MOCBSIIEH Oojiee MIMPOKOMY KPYTy BOIPOCOB, Y€M BbI-
CTYILUICHHUE.

Tunuanas ommOKa JOKIAAYMKOB B TOM, YTO OHU M3JIAraroT COJIEpP)KaHUE IPO-
OJieM JO0KJIa/ia SI3bIKOM KHUTU M KYPHAJIOB, KOTOPBIM TPYAHO BOCIPUHUMACTCS Ha

ciiyX. YCTHas U MUCbMEHHAs peub CTposiTCs no-pazHomy. Hanbonee ynobHas nns ciy-
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XOBOTO BOCIIPHUSTHS (Ppa3a COACPKUT 5-9 CMBICTIOBBIX €MHHII, TPOU3HOCUMBIX Ha O/I-
HOM B3JI0X€. ITO COOTBETCTBYET 00bEMY OIEpAaTUBHOM IMaMsITH YeloBeka. B mepBbie 5
CeKyHJI JIOKJaJla CJOBa, MPOU3HECEHHBIC CTYICHTOM, YICPKUBAIOTCS B MaMSITH €TO
ayauTOpUu Kak 3BydaHue. LlemecooOpa3Ho mosTomy 3a 5 cekyHa cOpMHpPOBATH 3a-
BepIIEHHYIO (ppa3y. DTo 00eCreunBaeT €€ OCMBICICHUE CIIYIIATEeNIIMU A0 MOCTYILIe-
HUS HOBOTO 00beMa HH(pOpMaIIHH.

Hpyras TunudHas ommOKa JOKJIATIMKOB COCTOWT B TOM, YTO MM HE yIaeTcCs
BBIJICP)KaTh BpeMsi, OTBEIEHHOE Ha MokJad. UToObl n30eKaTh 3TOW OIMMOKH, HE00XO-
JTUMO, HaKaHYHE TPOYUTATh JTOKJIA/l, BBISICHUB, CKOJILKO BPEMEHU MOTpeOyeTCcs Ha €To
yreHue. J{ms ynoOcTBa jkenaTenbHO NMpsSMO Ha CTPAHMIAX JOKIaga MPOBECTH pacueT
BpPEMEHH, OTMeUast, CKOJIbKO OPUEHTUPOBOYHO YHJIET Ha UTeHUE 2, 4 CTpaHMUII U T.1I.

3aBepienne pabOTHl HaJA JIOKJIAIOM IPEATOJAraeT BBIICICHHE B €r0 TEKCTE
TJIABHBIX MBICJICH, apryMeHTOB, ()akTOB C MOMOIIbIO a03aleB, MOAYEPKUBAHUEM, UC-
M0JIb30BAHUEM PA3JIMYHBIX 3HAKOB, UTOOBI CMBICIIOBBIE 00pa3bl TOKJIa1a MpUoOpen U

3PUTENBHYIO HATTSAHOCTh, 00JIErYaoILyt0 padoTy C TEKCTOM B XOJ€E BBICTYIIJICHUS.

MeToanyeckue peKOMeHAAIUM M0 NOATOTOBKE K 3a4eTy.

N3yueHue nucUUMIIMHBI 3aBepUIaeTCs caadeil oOydarommmucs 3adera. Ha 3a-
YeTe OINpeeNsieTcsl KaueCTBO U 00bEM YCBOCHHBIX CTyAeHTaMU 3HaHUM. [loaroroBka k
3a4eTy— MPOLECcC UHAUBUAYAIbHBINA. TeM He MeHee, CYIIECTBYIOT HEKOTOPbIE TPABHIIA,
3HAHUS KOTOPBIX MOTYT OBITh IIOJIE3HBI AJISl BCEX.

B xozme moAaroToBKH K 3a4yeTy OOyYarolMMCs JOBOMASITCS 3apaHee MOJArOTOB-
JIEHHBIE BONIPOCHI 10 aucuuiiuHe. [lepeyens Bonpoco At AuddepeHurnpoBaHHOTO
3aueTa COJIEPKUTCS B JaHHOU pabouel mporpamme.

B npennsepun 3adera mpenojaBarenb 3a0JaroBpEeMEHHO MPOBOAMUT TPYMIIO-
BYIO KOHCYJIBTAIIUIO U, B ClIydae HEOOXOIMMOCTH, MHANBUAYATbHbIE KOHCYIbTAIINH C
oOyuarorumucs. [Ipu nmpoBeneHUN KOHCYIbTAIMU 0000IIAeTCs MPONACHHBINA MaTe-
pHuai, pacKpbIBaeTcs JOTMKA €ro M3y4eHHs, MPUBIIEKACTCS BHUMAHHUE K BOMPOCaM,
IPEICTaBISIONIMM HauOOoNbIINe TPYJHOCTU JUIsl BCEX WM OOJBIIMHCTBA 00ydYaro-

IIUXCS, PEKOMEHIyeTCs JIuTeparypa, HeoOxoaumast Jijisl IOJATOTOBKH K 3a4eTy.
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[Ipu moaroToBke K 3a4yeTy OOywarolidecs BHUMATEIbHO M3y4YalOT KOHCHEKT,
PEKOMEHJIOBAaHHYIO JIUTEPATYpy U AENAIOT KPAaTKHE 3alUCU MO KaXJAOMY BOIPOCY.
Takast MeTOJMKa MO3BOJIAET MOJYYUTh MPOYHBIE U CUCTEMATU3UPOBAHHBIC 3HAHMS,
HEOOXOUMBIC Ha 3adeTe. 3aJ0roM YCIEIIHON CllayM 3aueTa SIBISETCS] CHCTeMaTHye-
cKkast paboTta HaJ yueOHON JUCHMIUIMHON B TeueHue rona. HakanyHe u B mepuos sK3a-
MEHAIMOHHOM ceccur HeoOX0IMMa U 1ieJieHapaBieHHas OJrO0TOBKA.

HaunHath 1MOBTOpEHHE PEKOMEHAYETCS 3a MECSI-IONTOpAa JO Hayalla CECCHH.
[ToaroToBKy K 3a4eTy KelaTesIbHO BECTH, UCXOMd U3 TpeOOBaHMM mporpamMmbl yueo-
HOM TUCUMIUIMHBI. DTUM JOKYMEHTOM pPa3pelieHO N0JIb30BaThCS Ha dK3aMEHE.

['oToBsCH K 3aueTy, JIydllle BCEr0 COYETaTh MOBTOPEHHUE MO MPUMEPHBIM KOH-
TPOJIBHBIM BOIPOCAM C MapajjieNIbHbIM IOBTOPEHUEM I10 ITporpamMme yuyeOHOH Juciiu-
TUIMHBIL.

Ecnu B pacniopsKeHUM CTyJIEHTa €CTh HECKOJIBKO JHEW Ha MOJATrOTOBKY, TO Iie-
Jecoo0pa3Ho ONpeAenuTh IpaduK MPOXOXKIECHUS BOIPOCOB U3 pacuyeTa, YToObl ocTa-
JIOCh BpEMsI Ha MOBTOPEHUE HAa00JIee TPYIHbIX.

OOyuaromuecs, UMEIOLUE 3aJ0KEHHOCTh WJIM HEUCIPABJIECHHbIE HEYIOBJIE-
TBOPUTEJIbHBIE OLEHKH M0 CEMUHAPCKUM 3aHSATHUSM, K 3a4€Ty C OLICHKOH He JOIyc-
KAIOTCSI.

B xone cnaum 3aueta yuuThIBAETCS HE TOJIBKO Ka4Y€CTBO OTBETA, HO M TEKyLlas
ycrneBaeMocTh oOyyaromierocs. BemomMocts mocie ciayu 3a4eTa 3aKphIBaeTCs M clia-

eTCsl B yueOHYIO 4acTh (paKyybTeTa.

11. UudopmManmoHHbIE TEXHOJIOTHH U IPOTPAMMHOe o0ecrieyeHne

[TepeyeHr WHGOPMAITMOHHBIX TEXHOJIOTHMA, HUCIIONB3YEMBIX MPH OCYIIECTBIIC-
HUW 00pa30BaTEILHOTO MPOoIlecca MO AUCIUTUINHE:

- TEXHUYECKHE CPECTBA. KOMITbIOTEpHAsS TEXHHUKA M CpeACTBa cBs3u (mepco-
HaJbHBIC KOMIIBIOTEPHI, MPOCKTOP, HHTEPAKTUBHAS JOCKA, BUIACOKAMEPHhI, aKyCTHYE-
CKasi CHCTeMa U T.[1.);

-MeTobl O0yYEHHsI C HCIOJIb30BaHWEM HH(POPMAIMOHHBIX TEXHOJOTHH (ne-

MOHCTpAIU MYJIbTUMEAMHHBIX MATEPHAJIOB U T.11.);
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-niepeueHb VHTEPHET-CEPBUCOB M 3JICKTPOHHBIX peCcypcoB (IIOMCKOBBIC CHCTE-
MBI, DJICKTPOHHAs T0YTa, NPO(ecCHOHATbHbBIC, TEMATUYECKUE YaThl U (POpyMBI, CHU-
CTEMbI ayJIM0 U BUICO KOH(PEPEHIIMIA, OHJIAHH SHIIMKIIONCINH M CIPABOYHUKH; JJICK-
TPOHHBIC Y4eOHbIC U YICOHO-METOJMUSCKIE MAaTEPHAIIbI).
IIporpammHoe o0ecnieyeHue
(IMIeH3HOHHOE H CBOOOIHO PacpoCTPaHsIeMOoe),
HCIOJIb3yeMoe B Y4eOHOM mpornecce

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- | O6pa3oBarenbhas smiien3us (Cers) na Education
timate, Master Suite 2015. Bergana Jlar['AY-

Building Design Suite, 7710 | Uadopmaruka, Maxadkana.

Maya LT, Autodesk® Cpok neicTBHS JIMIIEH3UU — 3 TOJIA.

VRED,

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

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

12. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl HEOOXOAMMOI 1151
OCyIIIeCTBJIEHHSI 00PA30BATEILHOI0 MpoLecca
CrangapTHO-000pyIOBaHHBIC JICKITMOHHBIC ayJUTOPHH, JUIS MPOBEICHUS JICK-
i, JIJis mpoBeAeHUS 3aHATHN MCTOJB3YIOTCS JICKITMOHHAS ayJIUTOPHS M TIPaKTH-
kyMm. KomneroTepHsiii kiacc, 1abopaTopHoe 000pyJ0BaHUE, TJIAKaThl M0 pas3jeiaM

AUCHUIUINH, KOHTPOJIMPYIOIIasad KOMIIBIOTCpHAA TCCTOBAA IPpOrpaMmMa

13. Oco6eHHOCTH peau3aluy JUCIUIJIMHBI JJIS HHBAJUIA0B U JIMI C
OrpaAHUYEeHHBIMU BO3MOKHOCTSIMHU 310POBbSI
OOGy4aronuMcsi ¢ OrpaHUYEHHBIMA BO3MOKHOCTSIMH 3/I0POBbSI TIPEOCTABIIS-

IOTCSl CllelMajbHble YYeOHUKH M ydeOHble MOcoOusi, MHas ydeOHas JUTeparypa,
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NPEOCTaBICHUE YCIYT aCCUCTeHTa (ITOMOIIHMKA), OKA3bIBAIOIIETO OO0YYarOIUMCS
HEOOXOAMMYIO TEXHUYECKYIO TIOMOIIIb.

a) IS CJIA0OBUM/ISIIINX

- Ha 3a4€Te MPHUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIINNA CTYICHTY HEOOXOAMMYIO
TIOMOIIb C YYETOM WHIWBUAYAIBHBIX OCOOCHHOCTEH (OH IMOMoOraeTr 3aHsTh pabodece
MECTO, TEepPEABUTATHCS, MPOUYNTATh U OQOPMHUTH 3aJaHKE, B TOM YHUCIIC, 3aITUCHIBAS
I0JT IUKTOBKY);

- 3aJIaHUs IS BHIMIOJTHECHMS, & TAK)KE WHCTPYKIHS O MOPSIIKE MPOBEACHUS 3a-
YeTa 3a4UTHIBAIOTCS ACCUCTEHTOM,

- TMCHMCHHBIC 3a/IaHMsI BBITIOJHSIOTCS Ha OyMmare, HaJUKTOBBIBAIOTCS aCCH-
CTCHTY,

- obecreunBacTCsl MHIWBHUAyAIbHOE paBHOMEpHOE ocBemieHne He mMeHee 300
JIIOKC;

- CTYJIEHTY JJisl BBIMOJIHEHUS 3aJaHUs P HEOOXOJAMMOCTHU MPEJOCTABISACTCS
YBETMYHUBAIOIIEE YCTPONCTBO.

0) IS TUIyXHX ¥ CJ1200CTbIIIAINX

- Ha 3a4€Te MPHUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIINMA CTYICHTY HEOOXOAUMYIO
MOMOIIb ¢ YYSTOM HHIMBHIYaJbHBIX OCOOCHHOCTEH (OH MOMOraer 3aHATh padouece
MECTO, MEepEeABUTATHCS, MPOYNTATh U OQOPMHUTH 3aJaHKE, B TOM YHUCIIC, 3aIUCHIBAs
0JT IUKTOBKY);

- 3a4eT MPOBOJIUTCA B MUCbMEHHOU Popme;

- o0ecreunBaeTcs HAIMYUE 3BYKOYCHJIMBAIOIICH anmmapaTypbl KOJUIEKTHBHOTO
WCITOJIB30BaHUs, P HEOOXOAMMOCTH TMOCTYIAIONIUM MPETO0CTABIISICTCS 3BYKOYCHITH-
BaloIas anmnaparypa WHIUBUIYAIBHOTO TIOJIB30BaHUSI.

- 10 JKCJIAHUIO CTYJICHTA 3a4eT MOKET ITPOBOJIUTHCS B MUCHbMEHHOM (popme.

B) JUISL JIMI] C HAPYIIEHUSIMH ONOPHO-ABUTaTEJILHOI0 annapara (TsoKeabl-
MH HAPYHIEHHSIMH IBHTATeJIbHBIX (DYHKIHI BEPXHUX KOHEYHOCTEH HJIH OTCYT-
CTBHS BEPXHUX KOHEYHOCTEH):

- MUCHbMEHHBIC 3aJ]aHUS BHITIOJHAIOTCS HA KOMITBIOTEPE CO CIEIHUATU3UPOBAH-
HBIM MPOTPaMMHBIM 00€CTICUCHHEM WJTH HAJUKTOBBIBAIOTCSI ACCHCTCHTY.

- 110 JKEJIAHUIO CTYJIEHTa 3a4eT NPOBOAUTCS B YCTHOU (hopMme.
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JlonosiHeHUs1 ¥ U3MEHEeHNs B pa0d0o4yI0 NporpamMmMy JUCIHUAIIHMHBI

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 3acelaHuu Kadeapsbl

[IpoTtokoi Ne oT T.
3aBeayromuii kadeapon
HluxcanmgoB .M. /  nopodeccop / /
(bammnmst, umst, otaectBO)  (yUeHOE 3BaHHE) (momrmucs)
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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