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1. ey n 3a1a4M AUCHUTIINHBI

Ilens nucuUIIMHBI — IPUOOPETEHUE CTYJCHTAMH 3HAHUM U HABBIKOB B 00JacTH
HOBEMILINX TEXHOJOTUH; 3HaHHE OCHOB KJAaCcCU(UKALMM HAHOTEXHOJIOIMHM U HaHOMAaTe-
pHUAaNoB; NOBBIIIEHUE 00IIE00PA30BATEILHOTO YPOBHH.

3aoauu v3yueHus: TUCUUTIINHBL

-OCBOCHHE METOJIOB TEOPETUUECKOTO pacueTa U HKCIIEPUMEHTAIbHBIX UCCIIEI0BA-
HUH TapaMeTpOB HAHOMATEPHAIOB MUKPO- U HAHO(DOPM:

-J1aTh HH(OPMALIHIO O CBOMCTBaX HAHOMATEPUAJIOB, IPUMEHSAEMBIX ITPU IPOU3BOI-
CTBE JIEMEHTOB MUKPO U HAHO 3JIEKTPOHUKHU,;

-Hay4YUTh MPUHUMATh U 0OOCHOBBIBATH KOHKPETHBIC TEXHUUECKUE PEIICHUS TpU
HOCTIEAYIOUIEM KOHCTPYHPOBAHUHU MOJIYTPOBOIHUKOBBIX 3JIEMEHTOB MUKPO U HAHO Mac-
mTaOHBIX POPM;

-HAaHOTCXHOJIOTHH U HAHOMATCPHUAJIBI B arpOIIPOMBINIIICHHOM KOMILICKCC.

2. [lepeyeHb IJIaHUPYEMBIX Pe3yJabTATOB 00y4eHHS MO JUCUMILINHE, COOTHe-
CEHHBIX ¢ IVIAHUPYEMbIMU Pe3yJIbTATAMU OCBOEHHUS
00pa3oBaTeIbHOI NMPOrpaMMBbI
[Ipouecc n3yueHus: IMCUMILIMHBI HANPaBJIeH Ha (POPMUPOBAHUE CIEAYIOLIUX KOM-

nereniuit OI1 BO u oBnaseHue cieyomuMm pe3yJibTaTaMu 00ydeHus 10 JUCIUTUINHE:

Paspgen gucumu- | B pesynbTaTe u3yuyeHus pasaena aMcLMNImMHLI, obecne-

Comepxatne NAWHbI, obecne- | uymBaloLero oopMMpoBaHUe KOMNETEHLMM (UMK ee Ya-
Komne- P YyuBaloLWmN CTH) 00yYaroWMNCA JOSIKEH:

KOMNeTeHLUn
TeHUUK aTanbl (hopMHUpo-

(unu ee yacTm)

BaHUSA KOMNETEH- 3HaTb yMeTb BnageTb
Lmm

OCHOBHbIE MOHSI-

TSI, TEPMUHBI W .
3raeT MeToauKM ofDe ep eHItS BECTM NOUCK WH- | METOAMKON aHa-
NPOBE/EHNS 3KC- peaen hOPMALWN O HO- | T3 KOHCTPYK-
ne HaHOTEXHOMNOTY;

PUMEHTOB 1 UC- KBanMOUKaLMIO HAHO- | BbIX TEXHOSO- LIMOHHbIX HaHo-
MK-1.1 . Ckanupytowme
MbITaHWUA, METOABI MaTepnanos rsix B obnactn | matepuanos
30HA0BbIE Me- HaHOMATEDIa-
aHammMsa X pe- | ronu) yccnenosa- os P
3ynbTaTos HWS 1 aTOMHOTO

Au3anHa.

Cranmpylouye BECTM NOUCK WH- | METOAMKON aHa-
Yumeer Bbibupath yio opMaLW O HO- | N3 KOHCTPYK-

.| 30HAOBbIE Me-
METOAMNKM NpoBe KBanM@UKaLmWI0 HaHO- | BbIX TEXHOMO- LIMOHHBIX HaHO-
MK-1.2 TOObI MCCneaoBa-
AEHNS aKkcnepu- MaTepnarnos rmsix B obnactu | matepuanos

HUSI 1 aTOMHOTO HaHOMaTEDIa

MEHTOB U MCMbITa- | 1 aaiia - p




HWiA, aHanM3anpo-
BaTb WX pe3ynb-
TaThl

3HaeT coBpeMeH-
Hbl€ HanpaBneHns
pasBUTUS CEMb-
CKOXO3SNCTBEH-

cnocobbl 13roToB-
neHus cyoMuKpo-
KpUCTaNNYECKNX
11 HAHOMOPOLLKOB,

OCHOBHbl€ BMAbI

BECTU MOWUCK WH-
chopmaLm o Ho-

METO/MKON aHa-
NN3a KOHCTPYK-

npusiTUs

. BbIX TEXHOMO-
MK-3.1 | HOU TEXHUKM 1 Mosly4eHne Kom- HaHOMaTepuanoB ux | o e oo | UMOHHBIX HAHO-
1 Npo- | NakTHbIX CybMuMK- | CBOMCTBA maTepuanos

TEXHOOMUiA MPo Y HaHoMaTepHa- p

u3BofCcTBa Cenb- | POKpUCTanmn4e- noB

ckoXo3siicTBeH- | CK/X Y HaHOMaTe-

. pWanos.

HOW NpoAYyKLmK

YmeeT aHanman- | oo e pasvie-

poBaTb NPeUMY- | 1og 3epeH 1 rpa-

LyecTsa v Hego- HUL, pa3aenos Ha

- | cBOWCTBA HaHOMa-
AT PoIpaRe Tepuanos; Mar- BECTV TONCK WH- MeTOAMKON aHa-
HIA PasBITUA ' TEXHOMOrmM nomyye- | hopmaLyn 0 Ho-
- HWTHble CBOVICTBA. , Nn3a KOHCTPYK-

CEnbCkoxo3an HUS 1 NPUMEHEHWE,; BbIX TEXHOINO-
MK-3.2 y Cynepnapa-mar- LIMOHHbBIX HAHO-

CTBEHHOW TEXHUKM MeToAabl uccnegoBa- | rusx B obnacty

Y HETUIM HAHOKD™ ) |2 HaromaTepuanos | HaHomatepua- | Mo P/anos

W TEXHONOMWA 1 CTANMMYECKHX p - p

afanTpoBatb HO- | cheppomarHeTmkoB

Bbl€ peLUeHNs K (H®); MarnuToco-

YCNoBWSIM Nped- | NPOTUBIEHMe,

MC 1 KMC.

Hucuumumaa b1.B.JIB.02.01 «HanorexHonorun u HanoMmaTepuansl B AITK» oT-

HOCUTCS K BapUATHBHON YacTH JUCIHMILUIMH MO BBIOOpY Osioka bl «Jlucummumaer (Mo-

IYJIH)».

JucuumuimHa 6a3upyercs Ha CICAYIOMMUX JUCIUIIIMHAX: MaTeMmarnka, du3nka,

3. MecTo AucUMILVIMHBI B CTPYKTYpe 00pa30BaTeibHON MPOrpaMmbl

Xumust, DIIEKTPOHUKA.

Pa3nennl 1M CHUIIMHBI 1 MEKAUCHUILIMHAPHBIC CBA3H

C NOoCJICAYOIIUMHA JTUCHHINIMHAMUA

Ne Ne pa3iesioB 1aHHOM QM CIU-
IJIMHBI, HEOOXOTMMBbIX JIJIsI H3Y-
Ne HaumenoBanue o0ecrieunBaeMbIX A ! y
yeHus1 (MOCJIeAYIONINX) obecie-
n/m (mocsiexyOIMX) THCIUIIIHH
YHBAEMbIX THCHHILIHH
1 2
1. | DHeprocObITOBAs ACATEIHLHOCTD
2. | DneKTpu4ecKne H3MEpPEHHUS + +
3. | DneKTpuvecKue U MIEKTPOHHBIE anmapaThl + +
4. | McnplTaHue C.X. TEXHUKU + +
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5. | TexHOoJIOrMSI MAIIMHOCTPOEHHUSI + +

6. | Mexanusanus caJgoBOACTBA + -

7. | MexaHu3anuysi BHHOTpagapCcTBa + +

8. [IpoexTrpoBaHue NpeAIPUATUN TEXHUIECKOTO N N
cepBuca

9. O6opynoBaHue NPEIIPUATHI 10 TEXHUYE- N N
CKOMY CEPBUCY

10. | MenmopaTuBHbIE MAIIMHbI + +

11. | 3apyOexHas c.X. TEXHUKA + +

4., O0beM TUCIHHUIUVIMHBI B 32a4€THBIX eIMHUIIAX C YKa3aHHEM KOJNYeCcTBAa aKa-
AeMHUYECKHUX YACOB, BbIIEJEHHBIX HA KOHTAKTHYI0 padoTy ¢ 00y4al0muMucs
¢ mpenoaaBartesieM (M0 BUIaM y4eOHBIX 3aHATHI) 1 HA CAMOCTOSITEIbLHYIO

padoTy o0y4arommxcst

Ounas dpopma 00yueHus

. Bcero Cemectp
Bupa yue0Hoii padoThI 4ACOB 1
O61mas Tpy10eMKOCTh: 4achl 144 144
3a4ETHBIE €IUHUIIBI 4 4
AynuTopHble 3aHATHsA (BCEro), B T.4.. 34 (12)* 34 (12)*
JICKITAH 16 (4)* 16 (4)*
npaktuaeckue 3ausaTus (I13) 18 (8)* 18 (8)*
Camocrosreiannas padora (CPC), B T.u.: 110 110
MOJTOTOBKA K MPAKTUYECKUM 3aHATUSIM 20 20
CaMOCTOSITEJIBHOE N3YYECHHUE TEM 20 20
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 10 10
KypcoBas pabota 8 8
IIpomeskyTOYHAS aTTeCTALUA 3auer
()* - 3ansamust, npoooumbvle 6 UHMEPAKMUBHBIX (hOpMAX
3aounas hopma oOydeHuUs
N Bcero Kypc
Bupa yueoHoii padoThI 4ACOB 1
OO0mas Tpy10eMKOCTb: Yachl 144 144
3a4€THBIC €IUHUIIEI 4 4
AynuTopHble 3aHATHS (BCero), B T.4.. 34 (12)* 34 (12)*
JICKITUU 16 (4)* 16 (4)*
npaktrueckue 3anatus (I13) 18 (8)* 18 (8)*
Camocrosreannas padora (CPC), B 1.u.: 110 110
NOATOTOBKA K MPAKTUYECKUM 3aHITUSM 20 20
CaMOCTOSITEJIbHOE U3YUYEHHE TEM 20 20
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MOATOTOBKA K TEKYIIIEMY KOHTPOJIIO 10 10
KypcoBas paboTa 8 8
IIpome:xxyTOUHAsI aTTeCTANMS 3auer

()* - 3anamust, nposooumble 6 UHMEPAKMUBHBIX (POpMAX

5. Coaep:xaHue TUCHUIINHBI

5.1. Pa3z[e.111>1 AUNCHUIIJINHBI 1 BH/bI 3aHATHH B yacax

Ounas dpopma 00yueHus

AyIuTOpHBIE Camo-
Ne HanMeHoBaHHe pa3aeioB Beero 3ansTHA (1ac) cros
n/m (uacoB) TeJbHas
Jlexknun | JITI3 paGota
1 Pa3znen 1. OcHoBHBIE TOHATHS, TEP- 14 9 4 (4y* 8
MUHBI 1 ONIPEJICTICHIs] HAHOTEXHOJIOTUHU
Pa3nen 2. CkaHHPYIOIIHE 30HIOBBIC
2. | METOIBI UCCIENOBAHUS U ATOMHOIO JIH- 14 2 (2)* 4 8
3aliHa
Pa3nen 3. CriocoObI M3TOTOBIICHUS
3. | CyOMHUKPOKPHUCTALTUYECKUX U HAHOIIO- 16 2 6 8
POIIIKOB
Pa3nen 4. [lonydyeHne KOMIaKTHBIX
4, | cyOMHUKPOKPHUCTAUTMYECKUX U HAHOMA- 14 2 4 (4)* 8
TEepPHAJIOB
Pa3nea 5. BausiHue pasmepoB 3epeH U
5. | rpaHuIl pa3aesoB Ha CBOMCTBA HAHOMA- 18 2 6 10
TEepPHAJIOB
Pa3znen 6. MarautHbie cBoiicTBa. Cy-
6. | mepnapa-MarHeT3M HaHOKpPUCTAJIIU- 16 4 4 8
yecknx peppomaraeTukon (HD)
Paznen 7. MarauTo-cornpoTUBIICHHE, %
7. I'MC 1 KMC 16 2 (2) 6 8
Bcero 144 16 (4)* | 18 (8)* 110
3aounas ¢hopma oOyueHus
AyauTOpHbBIE Camo-
Ne HaumenoBanue pa3jae/io Bcero 3aHsiTHs (4ac) CTOSI-
n/m (uacos) TeJbHAs
Jlekuuu JIII3 paGoTa
Paznen 1. OcHOBHbIE TOHATHS, TEPMUHBI U
| | OmpenenieHus HaHOTEXHOMOTHH, Ckanupy- 36 5 5 39

FOIIHUE 30HAOBBIC METOABI UCCIICAOBAHUA U
aTOMHOTO Ju3aiiHa




Pa3nen 2. CriocoObI M3rOTOBJICHUS CY0-
MHUKPOKPHCTAIUTHYECKAX U HAHOIOPOIII-
2. POKpP p 34 2 (2)* 2 30
KoB. [loyueHne KOMIaKTHBIX CyOMHKpO-
KPUCTAJUTHYECKUX U HAHOMATEPHAJIOB.
Pa3nen 3. Biusiaue pazmMepoB 3epeH U
IpaHMII Pa3IeoB Ha CBOMCTBA HAHOMATE-
nanoB. MarautHeie cBolicTBa. Cytiep-
3. |P yrep 38 2 4 (2)* 32
rapa-MardeTu3M HaHOKPUCTAUTHIECKHX
deppomaruerrkos (H®) Maraurtocorpo-
tusienue, I MC u KMC
Bcero 108 6 (2)* 8 (2)* 94
()* - 3anamust, nposooumbvle 6 UHMEPAKMUBHBIX (hopMaAX
5.2. TemaTu4yecKH# MJIAH JeKIHH
Ounas dpopma 00yueHus
. Kou-Bo
n/n TeMbl JeKIuii
4acoB
Pa3znen 1. OcHOBHbBIE MOHSITHS, TEPMHHBI H oNpeae/ieHUs1 HAHOTEXHOJIOTHH
Pa3mepnbie 3¢ deKThI, CBOMCTBA N30TMPOBAHHBIX HAHOYACTHUI] U HAHO-
1 | mopomkoB. OOBEKTHI M MPOIECCH HAHO- K ME30TEXHOJOTHH, OCHOB- 2
HBIC KOHIICITITU.
Pa3znen 2. Ckanupyomme 30H10BbIe METOAbI HCCJIE€A0BAHUA W ATOMHOIO IN3aiiHa
Mertozasl ¥ MPUOOPHI IS UCCIIEIOBAHMS CTPYKTYpPhl HAHOKPH-CTaJIH-
2 | 4ecKuxX MatepuanaoB. MeTo bl ¥ IPUOOPHI 1711 UCCIEAOBAHUS U KIacCH- 2

bukanmu cyOMHUK-POKPUCTAIUTMYECKUX U HAHOTIOPOIIIKOB.

Pa3nen 3. Cnoco0bl H3roTOBJIEHHUS CYOMHKPOKPHUCTAUINYECKHUX U HAHOMOPOILIKOB

l'azoda3Hpie METONBI, TMIA3MOXMMUYECKHN CHHTE3;, MEXaHOCHHTES.
OcaxeHue U3 KOJUIOMIHBIX PAaCTBOPOB; TEPMUUECKOE Pa3I0KEHUE U
BOCCTAHOBJICHHE. J|€TOHAIIMOHHBIA CHHTE3; 3JEKTPOB3PBIB. YTOPSI0-
YEHHUE HECTEXHMOMETPUUYECKUX COCIMHEHUN KaK METOJ CO3/aHusl HAHO-

CTPYKTYP.

2 (2)*

H HAHOMATCPHUAJTOB

Pa3nen 4. IlosiyyeHne KOMIAKTHBIX CYOMHKPOKPHCTANINYECKUX

KomnaktupoBanue mnopomkoB u oOxur. OcaxkaeHue Ha MOJI-
noxky. Kpucrannuzanus amopHbix criaBoB. MIHTeHCHBHAas 11a-
cTudeckas aedopmarus

Pa3nea 5. Bausinue pasMepoB 3epeH M IPaHUIl pa3/iesioB
Ha CBOWCTBA HAHOMATEPHAJIOB

CyOcTpyKTypa HAHOKPUCTALIMYECKUX MaTepHalioB. AHOMaIUU
MEXaHUYECKOTO TMOBEICHUS; TeIIO(QU3NYECKUE U AICKTPUUECKUE
cBoiicTBa. [ MOpuaHBIE HAHOKOMITO3UTHI.

2 (2)*

Pa3nen 6. MaruuTHble cBoiicTBa. Cynepnapa-MardHeTu3M HAHOKPHUCTAUIHYECKHX

deppomarnernkon (HD)

CyoctpykTypsl (pasMepsl KpuctaumitoB) H® ¢ ontuMaibHBIMU
MarHUTHOMSITKUMH M MarHUTHOTBEPILIMH CBOWCTBAMHU.

Pasznen 7. Maruuro-conporusienne, 'MC u KMC

-8-




. Kou-Bo
n/n TeMbl JeKIUH
4acoB
[Tomyyenune u CBOWCTBa HAHOCTPYKTYp, oOmamarommx ['MC u
7 | KMC, ux nmpumeHeHue B TexHHUKE. J[omupoBaHHBIE MaHTAHHUTHI 2
nanTana (u npyrux P39) ¢ TMC u KMC.
Bcero 16 (4)°
3aouHas popma oOydIeHHS
. Koi-Bo
n/n TeMbl JeKIuii
4acoB

Pa3nen 1. OcHOBHBIE MOHSITHSI, TEPMUHBI U ONIPe/ieIeHUs HAaHOTeXHOoJorun. Cka-
HUPYIONIHE 30HA0Bble METO/IbI HCCJIET0BAHNSI 1 ATOMHOI0 IM3aiiHAa.

Pasmepnsbie 3¢ dexThl, CBOMCTBA N30IMPOBAHHBIX HAHOYACTHUI] U HAHO-
nmopokoB. OOBEKTHI U MPOIECCHl HAHO- U ME30TEXHOJIOTUU, OCHOB-
HbIe KOHIIETIIUUA. MeTOoIbl ¥ TPUOOPHI JUISt UCCTIEAOBAHUS CTPYKTYPHI
HAHOKPH-CTAJUIMYECKUX MaTepuaaoB. MeToasl U IpuOOpkI 7Sl UCCIie-
JOBaHUSA U KJIaCCU(PUKAIIUU CyOMUKPOKPUCTATUTMUYECKUX ¥ HAHOTIO-
POIIIKOB.

Paznen 2. Cnoco0bl U3roToBJIeHHS CYOMUKPOKPHUCTANINYECKHUX H HAHONIOPOIIKOB.

IloJryueHHe KOMIAKTHBIX CYOMHKPOKPHUCTA/UIHYECKHX U HAHOMATEPHUAJIOB

['azodazubie MeTOABI; TIA3MOXUMHUYECKUNW CHUHTE3; MEXaHOCHHTE3.
OcaxaeHue U3 KOJJIOMIHBIX PACTBOPOB; TEPMUUYECKOE PA3IOKEHUE U
BOCCTaHOBJICHHE. J[€TOHAIIMOHHBIA CHUHTE3; 3JIEKTPOB3PHIB. Y OPAIO-
YEHUE HECTEXUOMETPUUYECKUX COCIMHEHHUM KaK METO]I CO3/JaHMs HaHO-
crpykryp. KomnaktupoBanue mopomkoB u 00xur. OcaxaeHrue Ha
nooxkKy. Kpucrammuzamus amopdHbIX crijiaBoB. IHTEHCHBHAS
miacTuyeckas aedopMarus

Pa3nen 3. Bausinune pa3MepoB 3epeH U IPaHUIl pa3/ie/ioB HA CBOWCTBA HAHOMATe-
puasoB. MaruutHsle cBoiicTBa. Cynepnapa-MarHeTu3M HAHOKPHCTAJLUINYECKUX

deppomarnernkoB (H®). Maruurto-conporujenune, TMC u KMC

CyOcTpyKTypa HAHOKPUCTALIMYECKUX MaTepHalioB. AHOMaINHU
MEXaHHYECKOTO MOBEACHUS; TeTUIO(MU3NYECKUE U AICKTPUUECKUE
cBoicTBa. ['MOpHIHBIE HAHOKOMIO3WTHL. CyOCTpyKTYphI (pas-
Mepbl KpucTainToB) H® ¢ onTUMallbHBIMU MAarHUTHOMSITKMMH 1

. . 2 (2)*
MarHUTHOTBEPABIMU CBOMcTBaMuU. [lojiydeHue v CBOWCTBA HAHO- @)
cTpyKTYp, obnanaromux I’ MC u KMC, ux npuMeHeHUE B TEXHHUKE.
JlonupoBaHHbIC MaHTaHUTHI JaHTaHa (M Apyrux P3D) ¢ IMC u
KMC.
Bceero 6(2)
()* - 3ansmust, npooouMbvLe 8 UHMEPAKMUBHBIX (hOpMaX
5.3. TemaTuyecknii MIaH NPAKTHYECKUX 3AHATHIA
Ounas popma 0OydeHHs
. Kou-Bo
n/n Tembl 3aHATHH
4acoB
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Pa3znen 1. CKaanylomne 30HAOBbIC METOABI UCCJICAOBAHUA U
aTOMHOIO AN3aiiHa

1 VccnenoBanue NOBEPXHOCTU TBEPABIX TEJI METOAOM CKaHUPYIOLIEH TYH- 6 (4)*
HEJIbHON MUKPOCKOIIUU
2 HccenenoBanue MOBEPXHOCTH TBEPABIX TEJI METOJOM aTOMHO-CHIIOBOU 6
MHKPOCKOIIMM B HEKOHTAKTHOM PEKUME

Pa3nen 2. Crioco0bl M3roTOBJIEHUS CYOMHKPOKPUCTAIMYECKHX
1 HAHONOPOLIKOB

3. | ApTtedakTbl B CKAHUPYIOIICH 30H0BOW MUKPOCKOTTHI ‘ 4 (4)*

Pa3znen 3. Honyqeﬂne KOMIIAKTHBIX CyﬁMI/IKPOKpI/ICTaJ'IJII/I‘{eCKI/IX
H HAHOMATEPUAJO0B

4, | CkaHupyroliasi 30H/10Bast IUTorpadus ‘ 6
Pa3znen 4. Biusinue pa3MepoB 3epeH H I'PaHHI Pa3/ieJIOB HA CBOMCTBA HAHOMATepPH-
aJ10B

5. | O6paGorka 1 KonuuecTBenHbIi anamnz C3M u306paKeHHii | 6

Pa3nen 5. Maruutnsble cBoiicTBa. CynepnapamarneTusm ¢peppomarierukos (H®
HAHOKPHCTAJIMYECKHX)

6. | Mertoap! nccne0BaHU HAHOYACTULL 1 HAHOMATEPUaJIOB

Bcero 18 (8)*

3aounas ¢popma 00yUueHHUs

KoJ-Bo
JacoB

n/n TeMbl 3aHATHI

Pa3znen 1. Ckanupyoniue 30H10BbIe METObI HCCJIETOBAHUS U ATOMHOIO AU3aiiHa

ApTedakThl B CKaHUPYIOIIEH 30HA0BON MUKpockonuu. CKaHUPYOIIast

1. 2
30H710Bast uTorpadus
Pa3jen 2. Bausinue pa3MepoB 3epeH U TPaHUIl Pa3/ie/ioB
Ha CBOIICTBA HAHOMATEPHAJIOB
2. | ObpaboTka n KonmdecTBeHHBIN aHan3 C3M n300paxeHuii 2 (2)*
HccienoBanue MOBEPXHOCTH TBEPABIX TEJ METOAOM CKAHUPYIOLIEH TyH-
3. [HeIbHOM MHUKpOCKOINHHU. VccienoBanue moBepXHOCTH TBEPBIX TENT METO- 2
TOM aTOMHO-CHJIOBOM MUKPOCKONIMY B HEKOHTAKTHOM PEXKUME
Pa3nea 3. MaruutHble cBoiicTBa. CynepnapamMarHeTusm
¢eppomarneTnkoB (H® HaAHOKpPHCTANIHYECKHX)
4. \ Meroapb! nccne0BaHU HAHOYACTULL 1 HAHOMATEpUaJIOB 2
Bcero 8 (2)*
()* - sanamus, nposodumvle 6 uHmepaxmueHvlx popmax
5.4. Conep:xkanue pa3iejoB TUCHUUILIHHBI
Ne HaumenoBanue Komme-
Copep:xanue pazaena
n/n pasjiena TeHIHH
OCHOBHBIC TIOHS- . MK-1.1
Pa3mepnbie 3 PeKThI, CBOMCTBA N30TMPOBAHHBIX HAHO-
THs1, TEPMUHBI U MK-1.2
1. YaCTHIl K HAHOMOPOIIKOB. OOBEKTHI U MPOIECCHl HAHO-
OIIpeeIICHUS MK-3.1
1 ME30TCXHOJIOTHUH, OCHOBHBIC KOHIICIIITNH. MK-3.2
HAHOTEXHOJIOTHH -3.
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Cxanupyromue Mertoabl 1 mpuOOPBI AT UCCIEOBAHUS CTPYKTYPBI MK-1.1
SOHZIOBBIC ME- HAHOKPUCTAIUTMYECKUX MaTepHanoB. MeTo bl 1 Ipu- MK-1.2
2. | TOOBI UcCcaenoBa-
OOpBI JIJ1s1 UCCIIEIOBAHMS M KiacCU(pUKAIIUU CyOMUKPO- MK-3.1
HUSI B aTOMHOTO MK-3.2
3aiina KPHUCTAJUINYECKUX U HAHOIIOPOIIKOB
["a30a3HbIe METO/IBI; TIIA3MOXUMHUUECKHII CHHTE3; Me-
Crioco0pt u3ro- xaHocuHTe3. OcakaeHue U3 KOJUIOUIHBIX pacTBOPOB,; nK-1.1
TOBIICHHA CY0- TEPMHUYECKOE Pa3JIoKEHNE U BOCCTaHOBIeHHUE. JleToHa- MK-1.2
3. | MHKpOKpHUCTaJIU- . .
IIMOHHBIN CHHTE3; JIEKTPOB3PHIB. YTIOPSAJ0UCHNE HE- MK-3.1
POIIIKOB CTEXHOMETPUYECKHUX COSIMHEHHI KaK METOJ] CO3AaHuUs
HAHOCTPYKTYD.
[Tony4yenue kom-
TMAKTHBIX CyOMHK- KommnakTuposaHue OpOIIKOB ¥ 00kur. OcaxkaeHne Ha MK-1.1
pOKpHUCTAILINYE- MK-1.2
4. noanoxky. Kpucrannmsanus amop¢HsIx criaBoB. Vn- K31
CKHUX 3.
W HaHOMaTepua- | TCHCHBHA IIACTHYECKa nepopmanus MK-3.2
JIOB
Bimsnne pasme- | CyGerpykrypa HAHOKPHCTATLIHUYECKHX MaTEPUATIOB. nK-1.1
POB 3CPCH M TPA~ | Agomanmu MeXaHMUECKOTO MOBEICHHS, TEIUIO(GH3HUe- MK-1.2
5. | HMII pa3zienoB .
o CKHE M JIEKTPHUECKUE CBOICTBA. | MOpHIHBIE HAHOKOM- MK-3.1
Ha CBOWCTBa MK3.2
MIO3HTHI .
HaHOMaTEPHAJIOB
MaruutHbie
csoticTsa. Cynep- | Cygerpykrypet (pasmeps! kpuctammtos) HO ¢ onru- MK-1.1
rnapa-MarHeTu3M MK-1.2
6. MaJIbHBIMH MarHUTHOMSTKAMH U MarHUTHOTBEPABIMU
HAHOKPUCTAJIJIN- . MK-3.1
CBOHCTBaMH MK-3.2
yeckux (eppo- :
maraeTukoB (H®)
[TosrydyeHue u cBOWCTBAa HAHOCTPYKTYP, 00J1aAat0IINUX MK-1.1
MaruuTo-conpo- b
I'MC u KMC, ux npuMeHeHue B TexHuke. JlonupoBaH- MK-1.2
7. | tuBiaenue, 'MC n
KMC HbIe MaHTaHWUTHI JaHTaHa (1 apyrux P33) ¢ IMC u MNK-3.1
KMC MnK-3.2
6. YueOHO-MeTOANYECKOE 00ecTieYeHUe CAMOCTOSITeILHOI padoThl
Temamuueckuii n1aH camocmosmenbHol pabomol
PexomMenayembie HCTOYHUKHU HH-
Kou-Bo dopmanun (Ne HcTOYHHKA)
w/n TemaTHKa camMoCTOATEIbHOI yacop | OCHOB- | JIOTOJIHH- (uHTEpHET-
padoThI Hasi TeJbHast pecypcsl)
o/3
(w3 .8 (u3 m.8 (3 m.9
PI1JT) PI1JI) PI1JT)
Pa3smepnsie 3¢ dekTsl, cBOWCTBA U30-
1 JUPOBAHHBIX HAHOYACTHI] U HAHOIIO- 16/14 1234 123 1-8
POIIKOB
MeTtobl 1 IprOOPHI AJIs HCCNEA0Ba- 1-8
2 | aus CTPYKTYpbl HAHOKpHCTaJIINYe- 16/14 3,4,5 2,3
CKUX MaTepHaJIOB
3 | CnocoOsl M3roTOBIEHHS CyOMUKPO- 16/14 1,2,3 1,2,3 1-8
KPUCTAJUTHIECKAX W HAHOTIOPOIIKOB
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4 | lomy4yenne KOMIAKTHBIX CyOMMKpPO- 16/14 1,2,5 1,2 1-8
KPUCTATMYECKUX U HAHOMATEePUAJIOB
BrusiHre pa3mMepoB 3epeH U rpaHuI] 1-8
5 pa3/elioB Ha CBOMCTBA HAHOMATEpHa- 16/14 12,35 123
JIOB
Marnuthsle cBoiicta. Cynepnapa- 1-8
6 | maruerusm peppomarnernkos (H® 16/12 1234 123
HAHOKPHCTAJTHUCCKUX )
7 Marnutocomnporusierue, [ MC u 19/12 1,2,45 1,2 1-8
KMC.
Bcero 110/94

Y4eOHO-MeToqUYeCKHE MATEPUAJIBI JIsl CAMOCTOSTE/ILHOI padoThI:

1. KoBmioB A.H. «OCHOBBI HaHOTEXHOJIOTUH B TEXHHUKE. ydeOHOe TocoOme s
cTyn. BbIcul. yueO. 3aBenenuit. Jomym. YMO no obpazoBanuio B 00J. aBTOMaTH3UPO-
BaHHOT'O MAITMHOCTPOCHMUS. - 2-€ U31I., cTep. - Mocksa: U3nar. mentp "Akagemus ', 2011.
- 240c¢. (Bwicmiee npodeccronansHoe oopazoanue). - ISBN 978-5-7695-8040-6.

2. JlozoBckuit B.H. «HanorexHonmoruu B anekTpoHuKe. BBeneHune B crenuaib-

HoCcTh». yue0. mocobue / B.H. JlozoBckwii, C.B. JlozoBckuii. Cankt-IletepOypr: Jlans,

2018. — 332 c. https://e.lanbook.com/book/107288.

KypcoBasi padora
[{enb KypcoBOl pabOTHI — 3aKpETICHUE TEOPETUUECKUX MOJT0KEHUN TUCITUTITUHBI
nyTeM pa3pabdOTKH TEXHOJIOTHYECKONW CXEMBbI CEIIbCKOXO3SIMCTBEHHON MAaIMHBI, KOH-
CTPYKIUU OTACIBHBIX Y3JI0B U pacue€Ta OCHOBHBIX TEXHOJIOTHYECKUX U KOHCTPYKTUBHBIX
napaMmeTpoB MalllMHbL. Pa3aensl, moanexarniue pazpaboTke, yKa3bIBalOTCs B 3aJaHUU Ha

KYpPCOBOU ITPOEKT.

MeToanyeckue peKOMEHIAMHU CTYIeHTY K CAMOCTOSITe/ILHOIi padoTe

CamocrosiTesibHass padoTa CTYJ€HTOB, MIPEAYCMOTPEHHAsA YYEOHBIM IJIAHOM B
oobeme He MeHee 50-70% oOl1ero KonMyecTBa 4acoB, COOTBETCTBYET OoJiee IIyOOKOMY
YCBOGHHIO M3y4aeMOro Kypca, popMHpyeT HaBBIKH HCCIIEI0BATEIBCKOW paboOThl U OpH-
CHTHUPYET CTYJICHTOB HAa YMEHHE IPUMEHSITh TCOPETHUCCKUE 3HAHUS HA MTPAKTHKE.

CamocrosiTenbHas pab0Ta HOCUT CUCTEMAaTHYECKUN XapaKTep.
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Pe3ynbpTaThl caMOCTOSTENBHONU PAOOTHI KOHTPOJIMPYIOTCS MPETOoJaBaTeeM U yUu-
TBIBAIOTCS TIPU ATTECTAIIUM CTYJICHTA (3a4eT, 3k3aMeH). [Ipu 3ToM poBOSTCS: TECTHPO-
BaHUE, FKCIPECC-ONMPOC HA CEMUHAPCKUX U MPAKTUUECKUX 3aHATHUSX, 3aCIyIIMBAHUE J0-
KJIaJ0B, pedepaToB, MpoBepKa MUCbMEHHBIX padoT U T.1I.

3amaHus 11 CaMOCTOSATENbHOM pabOThl COCTABIISIFOTCS 0 pa3feiaM U TeMam, Mo
KOTOPBIM HE MPEAYyCMOTPEHBI ayJIMTOPHbIC 3aHATHA, JIUOO TpeOyeTcs AOMOTHUTEIHHO
npopaboTaTh W MpPOAHAIU3UPOBATH pAacCMATPUBAEMBIl MpEnojaBaTeleM MaTepHuail B
o0beMe 3arIaHuPOBAHHBIX YacOB.

JIJi1 IOATOTOBKY K 3aHSATHSM U BBIMOJHEHUS CAMOCTOSITENIbHONU pabOThI, CTyIEH-
TaM PEKOMEHAYIOTCS Y4eOHO-METOAMYECKHE U3/IaHMs], & TAKKE METOJUYECKUE MaTEpH-
aJibl, BBIMYLICHHbIE KaeApOil CBOMMHM CHJIaMU U IIPEOCTABIISIEMBIE CTYEHTaM BO BpEMsI
3aHATHH (TIPUIOKEHUS):

e HarJsIHbIe IocoOus (Tuiakartel, repbapuii - Ha Kadeape);

® [JIOCCApHUH - CIOBAaph TEPMUHOB 10 TEMATUKE JUCLUIUINHBIL;

® TE3HUCHI JICKIIUH.

CamocrosiTesibHas padoTa ¢ KHUIO#. B Hamie BpeMsi KHUIa CylIeCTBYET B IBYX
dbopMax: TpaIUIIMOHHON U 2JIEKTPOHHOM. B MHTEpHETE CyIIECTBYIOT 1elible OUOIHOTEKH,
pacronararoye JecsITKaMU ThICSY 3JIEKTPOHHBIX TEKCTOB. CeroHs B 00IIeCTBE MPeod-
Ja1a€T MHEHUE, YTO NeYaTHAsI KHUra U €€ KOMITbIOTEPHBIM TEKCT JOTOJHSIOT IPYT pyra.
Hcnonb3ys 3MeKTpOHHBIN BapHaHT KHUTY 3HAYUTEIBHO OBICTpEE MOATOTOBUTH Ha €ro 6aze
pedepar, KOHTPOIBHYIO pabOTy, MOJIOTHATH TEKCT CBOEH pabOThI Mo TpeOyemblil yued-
HBIM 3a/1anieM o0beM. [leyaTHble KHUTM ropasio Jierye U yaAoOHee YnTaTh.

Pabota ¢ KHUIOM, CTYIEHTbI CTAJIKUBAIOTCS € PAIOM IpodsieM. OHa U3 HUX — KaKasi
kHura ayyqiie. LlenecooOpa3Ho B epByro ouepeb 00paTUThCA K JIMTEPaType, PeKOMEH10-
BaHHOU npenojaBaTesieM. LlerecooOpa3Ho npounTaTh aHHOTAIMIO K KHUTE HA €€ CTPaHu-
11axX, B KOTOPOM yKa3zaHO, KOMY M ISl KaKHX 1LIeJiel OHa MOKET OBbITh MOJIe3HA.

Hpyras npobiema — kak 3(hHeKTUBHO YCBOUTH MaTepuall KHUru. KauecTBo ycBoe-
HUSl y4eOHOro MarepHalia CyIECTBEHHO 3aBUCIT OT MaHEPhl MPOUTEHHUS] KHUTH. MOXHO

BBIICITUTh MSITh OCHOBHBIX MPUEMOB PAOOTHI C JINTEPATYPOU:

-13 -



UreHune-nmpocMOTpP UCIIONIB3YETCS ISl PEABAPUTETLHOTO O3HAKOMIICHHS C KHUTOH,
OLIEHKU €€ IeHHOCTH. OH mpeanosaracT 03HaKOMJIGHHE C aHHOTAlUEeH, MPEAUCIOBUEM,
OTJIaBJICHHEM, 3aKTFOYCHHUEM KHUTH, TTIOKCK I10 OTJIABJICHUIO0 HanbOoJiee BaKHBIX MBICIICH
BBIBOJIOB aBTOPA IMPOU3BEICHUS.

BribopouHoe uTeHue npeamnonaraeT u30upareabHOe YTeHHE OTICIBHBIX Pa3zelioB
TEKCTa. ITOT METOJI UCIOJIb3YEeTCs, KaK MPaBWIIO, MOCJE MPEABAPUTEIBLHOTO MPOCMOTPA
KHHTH, IPU €€ BTOPUIHOM YTCHUH.

CkaHupoOBaHUE MPEACTABISET OBICTPHIN MPOCMOTP KHUTHU C 1IEJIbI0 TTOUCKa (pamu-
nu, ¢akTa, OIEHKH U JIp.

Yray6ieHHoe YTeHHE MpeArnoiaraeT oopalieHue BHUMAaHKS Ha IETalIN COACPIKaHuUs
TEKCTa, €ro aHaJInu3 U OlleHKY. CKOpOCTh 10I00HOTO BUJIa YTEHUS COCTABIISIET OPUEHTUPO-
BO4HO 110 7-10 cTpanuir B yac. OHa MOXET OBITh U BBIIIE, €CITM YUTATEh y)Ke 00Ja1aeT
OTIpe/ICJICHHBIM 3HAHUEM T10 TeME KHUTH WU CTAThU.

VYriybneHHOe YTeHHE JTUTepaTyphl IPEANOIaraeT:

o CrpemieHre K TOHHUMAaHUIO TMPOYUTAHHOTO. be3 TMOHMMaHWsA CMBICTA,
IPOYUTAHHOTO UHGOPMAIUIO €€ OYEHB TPYTHO 3aIIOMHHUTb.

e OOxyMbIBaHUE U3JIOKEHHON B KHUTE HH(OpMaruu. Toraa coOCTBEHHbBIE MBICIIH,
BO3HHKIIIME B X0JI€ 3HAKOMCTBA C Uy)KUMH pabOTaMU, IOCTy>KaT OCHOBHOM IS ITOJTy4eHUS
HOBOTO 3HAHMUSI.

e MpICIeHHOE BBIJEIIEHUE KIIIOYEBBIX CJIOB, WM pas3apoOiieHHe coaepKaHus
TEKCTa Ha JIOTUYeCKHne OJIOKH, COCTaBJICHUE IJIaHa MpounTaHHOro. Ecnu cTyneHT nmeer
JIeJI0 C TMYHOM KHUTOM, TO KJIFOUEBbIE CIIOBA U MBICIIH MOKHO TIOAYEPKHYThH KapaHIaIlIoM.

e CocraBieHHe KOHCTIEKTa M3y4YeHHOr0 MaTepuania. Eciu crates uiu pa3aen KHUru
o 00beMy HEOOJIBIION, TO 1eJIECO00PA3HO MPUCTYIUTH K KOHCIIEKTUPOBAHUIO, POYNTAB

UX MOJIHOCTBIO. B ipyrux ciayyasx xenarenbHo npouutars /-10 crpanuil.

/. ®OH/IBI OLICHOYHBIX CPEACTB
7.1. Ilepeyenb KOMINETeHIMI ¢ YKA3aHMEM 3TanoB UX ()OPMUPOBAHUS

B Mpoliecce 0CBOEHNs 00Pa30BaTeILHOI MPOrpaMMbl

AvcumnnuHbl /anemeHTbl nporpammbl (npaktuku, MA),
yyacTByrowme B hopMupoBaHUM KOMNETEHLIMK
MNK-1.1 - 3HaeT MeToaMKM NPOBELEHINS SKCTIEPUMEHTOB M UCTIbITAHWUA, METOLbI aHan13a X pesynbTaToB
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[OuncumnnmHel no Bbibopy B1.B.[B.2

HaHoTexHonoruu B AMK

McnbiTaHne CenbCKOX03ANCTBEHHOW TEXHUKN

I N

BbIMO/HEHWE W 3aLLMTa BbiMYCKHOM KBaNMMUKaLMOHHON paboTbi

NMK-1.2 - Ymeet BbI6VIpaTb METOAMKM NpoBeaeHNA IKCNEPUMEHTOB U VICI'IbITaHVII7I, aHann3npoBaTb UX pe3ynbTaTbl
1 [vcumnnuHel no Buibopy b61.B.[1B.2
1 HaHoTexHonorun B AMNK
1 McnbiTaHWe cenbckoX03sIMCTBEHHOW TEXHUKU
4 BbinonHeHve v 3awmTa BbINYCKHON KBaNUMUKaLMOHHON paboTbl

MK-3.1- 3HaeT coBpeMeHHble HanpaBneHns PasBUTUS CETbCKOXO3SNCTBEHHON TEXHWKN U TEXHOMOTMI
NPOKU3BOACTBA CENbCKOXO3ANCTBEHHON NPOAYKLIMM

1 Hay4Hble OCHOBbI 3KcmyaTaLmn MalumH n obopyaosanms B AlNK
1 [MpoektuposaHue MTIT B CENIbCKOXO3ANCTBEHHbIX NPEANPUATUAX
1 [Aucumnnuubl no Beibopy B1.B.[B.2

1 HaHotexHonoruv B ATK

1 VcnblTaHne CenbckoX03aNCTBEHHON TEXHWKM
2,4 [pon3BOACTBEHHASA NpaKTUKa

2 TexHonornyeckas (MPOEKTHO-TEXHONOrMYeCKas) NpakTuka

4 JKCNnyaTauMoHHas npakTuka

4 BbInonHeHmne v 3awmTa BbinyCKHOM KBaNU(UKaLMOHHOM paboTbl

MK-3.2- Ymeet aHannanposatb NpeumyLLecTBa N HEAOCTATKN HanpaBlieHNA Pa3BUTNA CenbCKOX03siA-
CTBEHHOM TEXHUKN U TEXHOMOTUIA U afanTipoBaTb HOBbIE PELUEHNA K YCITOBUAM NPeanpuaTus

1 [MpoekTupoBaHne MTI1 B CenbCKOXO3AMCTBEHHbIX NPEANPUATUSX
1 [Oucuynnusel no Beibopy b1.B.B.2
1 HaHotexHonorv B AlK
1 VicnblTaHne CenbckoX03aNCTBEHHON TEXHWKM
2,4 [pon3BOACTBEHHAS NpaKTMKa
2 TexHonornyeckas (NMPOEKTHO-TEXHONOTMYECKas) NpaKTuKka
4 JKcnryaTtaumoHHas npakTuka
4 BbInomnHeHne v 3awymTa BbiNyCKHOM KBaNU(UKaLMOHHON paboTbl
7.2. Onucanue Moka3artejeil 1 KpUTepueB OLIEHUBAHUS KOMIIETeHIIM
Kputepuu oueHnBaHus
Likana no TpagUUMOHHON NATMGANBLHOW CUCTEME
Moka3zatenu . - > -
HonoporoBbii («He- MoporoBbIi MpoaBUHYTLIN Bbicokun
YOOBNETBOPUTENBHO») |  («YAOBNETBOPUTENIBHOY) («xopoLoy) («OTNYHOY)
NK-1.1
OparmeHTapHble 3Ha- | 3HaeT MeToauku npoBese- | 3HaeT MeToauku npo- | 3HaeT MeTo-
HWA N0 MeTogMKaM HWA SKCNEPUMEHTOB U UC- BEEHNA IKCnepumMeH- AWK nposeae-
MPOBELEHNS SKCNIEPU- | MbITAHWIA, METOAbI aHa- TOB U UCTIbITAHWUIA, Me- | HUSI SKCnepu-
MEHTOB U I/ICI'IbITaHI/Il7I, nn3a nx pesynbtaTtos C Cy- | TOAblI aHanmsa ux pe- MEHTOB U UC-
3HaHus METObI aHann3a nx WeCmeeHHbIMU OWUbKaMu | 3ynbTaToB C HECYWe- | MblTaHuii, Me-
pesynbTaToB CMBEHHbIMU OLWU6- TOAbI aHanu3a
Kamu UX pesynobTaToB
Ha 8bICOKOM
yposHe
OtcyTcTBME YMEHUN, YMeeT nonb3oBarbCs Me- | YMeeT nonb3oBartbCs | YMeeT nonb3o-
npeaycMOTPEHHbIX TOANKaMK nposeaeHusA MeTOAnKaMn npoeseae- BaTbCA METO-
YMeHus ,an|—|017| KOMI'IeTeHLWIeVI OKCNEePUMEHTOB W UCMbITa- HWA SKCNEPUMEHTOB U AuKamu npose-

HWI, METOAbl aHanm3a ux

UCMbITaHWUN, METObI

JeHna aKcnepu-
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pPe3ynbTaToB C Cyuje- aHann3a ux pesynbTa- | MEHTOB M UC-

CMBEHHbIMU 3ampyOHEHU- | TOB C HEKOMOPbLIMU 3a- | MbITaHWUA, Me-

AMU. mpyOHeHUsSMU TOAbI aHanu3a
WX pe3ynbTaToB
Ha 8bICOKOM
yposHe

OtcyTcTBME MNKM Hanw-
4ne parMeHTapHbIX
HaBbIKOB NPeayCcMOoT-

Bnapeet metoaunkamm
npoBeaeHNst 3KCrEPUMEH-
TOB M UCMbITAHUIA, METOAbI

Bnapeet meToankamm
npoBeaeHus aKcnepu-
MEHTOB W UCTIbITAHWN,

Bnapeet meTo-
AvKamu npose-
AEHMs aKenepu-

PEHHbIX AaHHOW KOMMe- | aHanu3a ux pesynbTaTtoB | METOAbl aHanmaa ux MEHTOB U UC-
HaBbiku TEHUMEN Ha HU3KOM ypogHe. pe3ynbTaToB C HEKO- NbITaHWA, Me-
MopbIMU 3ampyOHeHU- | ToLbl aHanu3a
Amu VX pe3ynbTaToB
8 NOTHOM 06b-
eme
NnK-1.2
®parmeHTapHble 3Ha- 3HaeT MeToamKM NpoBe- 3HaeT MeToauKu 3HaeT MeToauku
HMs No BbIBOpy MeTo- [EHNS AKCNEPUMEHTOB 1 npoBeaeHus aKcne- npoBeaeHus
AVK NPOBEAEHNS AKCME- | UCMbITaHWIA, aHan1aunpo- PUMEHTOB U UCMbITa- | SKCIEPUMEHTOB
3HaHMS PUMEHTOB ¥ UCTbITa- BaTb UX pe3ynbTaThl C Cy- | HUA, aHANW3MPOBATb | U UCMbITAHMIA,
HWIA, aHANW3MPOBAaTb UX | WECMBEHHbIMU OWUBKaMU | WX pesynbTaTbl C HE- | aHanM3npoBaTb
pesynbTarthbl CYWeCcmeeHHbIMU WX pesynbTatbl
owubkamu Ha 8bICOKOM
yposHe
OtcyTcTBIE YMEHNNA, YmeeT Bbibupatb MeTo- YmeeT Bbibupatb Me- | YMeeT Bblou-
NPeayCMOTPEHHbIX AaH- | AWKM NPOBEAEHWUS AKCME- | TOAMKM NPOBEAEHNS | paTb METOAMKM
HOW KOMNETEHLMeN PUMEHTOB W UCTIBITAHWA, 9KCNEPUMEHTOB U UC- | NPOBEAEHMS
aHanW3MpoBaTb UX pe3ynb- | MbITaHWN, aHANN3MPO- | SKCIEPUMEHTOB
YmeHus TaTbl C CYWECMBEHHbIMU | BaTb WX PE3yNnbTaTbl | W UCMbITAHWI,
3ampyOHEHUAMU. C HEKOMOPLIMU 3a- aHanu3anpoBaTb
mpyoHeHuaMU X pesynbTaTbl
Ha 8bICOKOM
ypogHe
Ortcytcteue unu Hanu- | Bnageet meTtoaumkon npo- | Bnageet metogukon | BriageeT meTo-
une parMeHTapHbIX BEAEHNS KCMIEPUMEHTOB U | NPOBEAeHMUs JKcne- AMKOW npoBefe-
HaBbIKOB NPeaycMOT- WUCMbITaHWA, aHaNNU3Npo- PUMEHTOB U UCMbITa- | HUS KCMEpU-
Hagbiku peHHbIXv,D.aHHOVI Komne- | BaTb WX pe3ynbTaThbl Ha HWIA, aHanN3npoBaTb MEHTOB 1 MCTbI-
TEHUMeN HU3KOM YpOBHe. X pesynbTaThl TaHWi, aHanuau-
C HEKOMOPbIMU 3a- poBaThb WX pe-
mpyOHeHUsMU 3ynbTaTthbl 8 Nos-
HoM 0bBeEME
NnK-3.1
®parmMeHTapHble 3Ha- 3HaeT coBpeMeHHbIe 3HaeT coBpeMeHHble | 3HaeT coBpe-
HMS N0 COBPEMEHHBLIM | HaMpaBNEeHWs pasBuUTUS HanpaBneHusi paseBu- | MEHHbIE
HanpaBneHusiM PasBu- | CENbCKOXO3SAMCTBEHHO THS CENbCKOXO0351- HanpaBneHus
TS CENbCKOXO3SINA- TEXHUKW 1 TEXHOMOTUiA CTBEHHOM TEXHUKA U | Pa3BUTUS CeNb-
CTBEHHOW TEXHUKM 1 NPOW3BOACTBA CEMbCKOX0- | TEXHOMOrMM CKOXO35IMCTBEH-
3nanus TEXHONOTIA 3AMCTBEHHOW NPOZYKLMM C NPOU3BOACTBA CeNb- HOW TEXHUAKI 1
NPOM3BOACTBA CEMNbCKO- | CYUECMBEHHbIMU OWUb- CKOXO35IMCTBEHHOM TEXHOMOrUiA
XO3ACTBEHHOW NPOAYK- | KaMu NPOAYKLMM C HECywe- | NpON3BOACTBA
L CMBEHHbIMU OWUb- CenbCKOX03si-
Kamu CTBEHHOIA Npo-
AYKUWW Ha 8bF
COKOM YpOBHE
OrtcyTcTBME YMEHUA, YMeeT 1cnonb30Bath Co- | YMeeT UCnonb3oBatb | YMeeT ucrnosb-
A MPEAYCMOTPEHHbIX AiaH- | BPEMEHHbIE HaNpaBreHys | CoBpeMeHHble 30BaTb COBpE-
HOM KOMNeTeHLmeN HanpaBneHus pasBu- | MEHHbIE
HanpaBneHus
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pa3BuUTuA CenbCKoX03s1-

THS CENbCKOXO035M-

pa3BuUTUA Cerb-

CTBEHHOWN TEXHUKU U TEX- CTBEHHOMN TEXHUKM U | CKOXO35IMCTBEH-
HOMOrWiA TEXHOMNOMN HOM TEXHWKU U
MPOW3BOACTBA CENbCKOX0- | MPOWN3BOACTBA CEMb- | TEXHOMOMUN
3ACTBEHHON NPOLYKLMM CKOXO3ANCTBEHHOM Npou3BOACTBA
Ha HU3KOM yposHe. NPOJYKUMU C Hecyuje- | CenbCKOX03sii-
CMBEHHbIMU oW Ub- CTBEHHOI Npo-
Kamu DyKuuv 8 nos-
Hom obbeme
OtcytctBue unu Hanu- | BnageeT HaBblkamm vc- BnapeeT HaBblkamm BnapeeT HaBbl-

yme parmeHTapHbIX
HaBbIKOB NpeaycMoT-

NONb30BaHWUS COBPEMEH-
HbIX HanpaBneHWin pa3su-

MCrONb30BaHMS CO-
BPEMEHHbIX Hanpas-

Kamm1 Cnornb3o-
BaHMs COBpE-

PEHHbIX JaHHOW KOMME- | TS CeNbCKOXO3AMCTBEH- NeHWit pasBuTUS MEHHbIX
TeHLpei HOW TEXHUKM M TEXHOMOTM | CESIbCKOXO3ANCTBEH- | HanpaBneHwi
NPOW3BOACTBA CEMNbCKOXO- | HOM TEXHWKM U TEXHO- | Pa3BUTUS Cenb-
HaBbIku 3AMCTBEHHON NPOLYKLMM norui CKOVX039|I7ICTBeH-
Ha HU3KOM YposHe. NPOU3BOACTBA Ceflb- | HOW TEXHUKU 1
CKOXO35MCTBEHHOM TEXHONOMN
npoaykuun ¢ docma- | NpoU3BOACTBA
moy4Hom 0bbeme CeNbCKOX03Ai-
CTBEHHOI Npo-
BYKUWKM 8 nos-
HOoM 0bBeEME
MNK-3.2
®parmMeHTapHble 3Ha- 3HaeT npeumyLyecTsa 1 3HaeT npeumyLe- 3HaeT npenmy-
HWS N0 aHaM3upoBa- HeJOoCTaTKM HanpaBfeHns | CTBa U HEJOCTaTKM LecTBa u Hego-
HUIO NpenMyLLecTBa U | Pa3BUTUS CENbCKOXO35M- HanpaBneHus pasBu- | CTaTKu Hanpas-
HeJoCTaTKM HanpaBne- | CTBEHHOW TEXHUKA M TEX- | TS CENbCKOX035M- NEeHVs pasBuTHS
HUS Pa3BUTWS CENbCKO- | HOMOTUMA W aganTupoBaTb | CTBEHHOM TEXHWUKU M | CENbCKOXO35M-
XO35IICTBEHHON TEX- HOBbIE PELUEHMs K ycno- TEXHOMOrWi v agan- | CTBEHHOM Tex-
3HaHuA HUKI M TEXHOMOTMIA W BMSM NPeaNpUsTUS C Cy- TMPOBATb HOBbIE PE- | HUKM M TEXHOMO-
afanTMpoBaTb HOBbIE WeCcmeeHHbIMU OWUbKamu | LIEHUS K YCIOBUAM i 1 agantu-
PELLEHUsI K YCrIoBUSM NPeanpusaTus ¢ Hecy- | poBaTb HOBbIE
npeanpuaTUs WecmeeHHbIMU pEeLLeHus K
owubkamu ycnoBusm npeg-
NPUATUS Ha 8bI-
COKOM YpOsHe
OtcyTcTBUE YMEHUNA, YMeeT aHanmaupoBaThb YmeeT aHanmaupo- YmeeT aHanuau-
NpeayCMOTPEHHbIX AaH- | NPeUMyLLEecTBa 1 Hedo- BaTb NpenMyLLecTBa | poBaTb Npenmy-
HOW KOMMeTeHLmeN CTaTKV HanpaBneHus pa3- | 1 HegocTaTku LiecTBa v Hego-
BUTWS! CENbCKOXO3SMCTBEH- | HanpaBMneHus pa3su- | CTaTku Hanpas-
HOW TEXHUKM W TEXHOMOTMN | TUS CENbCKOXO035M- NeHus passuTUS
W a4anTMpoBaTh HOBbIE CTBEHHOW TEXHWKM U | CENbCKOXO0385IMA-
Y PELLEHNS K YCNIOBUAM TEXHOMNOTUA W agan- | CTBEHHOW Tex-
NPEANPUATUS Ha HU3KOM TMPOBATb HOBbIE PE- | HUKM M TEXHOMO-
YpOBHe. LIEHNS K YCNOBUAM i 1 aganTu-
NPEANpPUATUSA C HECY- | POBATb HOBbIE
WeCMBEHHbIMU PELLEHNs K
owubkamu ycnosusMm npeg-
NpusTUS 8 nost-
HOoM 06BEME
OtcytcTBue unu Hanu- | BnapeeT HaBblkamu aHa- Bnapeet HaBblkamn | Bnageet HaBbl-
une parMeHTapHbIX NM3MPOBaHKS MPEVMYLLE- | aHanM3MpOBaHWS Kamu aHanuau-
Hagbiku HaBbIKOB NPeAYyCMOT- CTBa M HeaoCTaTKM NPeUMyLLeCTBa U He- | poBaHUs npe-

PEHHbIX JaHHOW KOMIe-
TEHLWen

HanpaeneHUsl pasBUTUS
CEMbCKOX03ANCTBEHHOM
TEXHWKN U TEXHOMOTUA ©

AOCTaTKK HanpaBene-
HWS Pa3BUTUS CEMb-
CKOXO03ANCTBEHHON

nmyLLecTea 1
HegocTaTku
HanpaBneHus
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afanTupOBaTb HOBblE Pe- | TEXHUKM U TEXHOMO- Pa3BUTHUS Cellb-
LUEeHMS K YCHOBMAM Nped- | M 1 aganTupoBaTb | CKOXO3SCTBEH-
NPUSTUS Ha HU3KOM HOBbIE PELLEHNS K HOM TEXHUKU W
YposHe. YCNOBMSIM NPeanpust- | TEeXHOMOrMn 1
M 8 docmamoyHoM | aganTMpoBaTh
obbeme HOBbIE PELLEHUS
K yCrOBUSIM
npeanpusaTus 8
nosHom obbeme

7.3. TunoBwIe KOHTPOJIbHBIC 3a1aHUA
TecTnl AJI KOHTPOJIsA

Bomnpoc 1. Kakoif MeTo1 HE OTHOCUTCSI K OCHOBHBIM METOJIaM TOTYUYEHHUS yTJie-

POIHBIX HAHOTPYOOK W HAHOBOJIOKOH?

Jlyrosou

JlazepHO-TepMUYECKUI

M

[Inponutrnyeckuit

-~

buorexnonornueckuit

Bonpoc 2. O6pa3oBaHue CyIepMOIeKyJIbl B CYTIPaMOJICKYJISIPHON XUMHH MOYKHO

OIIKUCAaTh KaK.

Penienitop + cyocTpat(ni)

Peuenrop + peuenrop

M

Cyoctpat + cyoctpat(bl)

-~

Penenrop + MoHOMEpBI

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

JIomKeH NMpOBOAUTH ANEKTPUUECKUI TOK

JIOJ'I)KCH OBITH BBIIIOJHEH U3 MAarHUTHOTO MaTrcpuraia

-

JlomKeH OBITH BBIIOJIHEH U3 3aKaJIEHHOMN CTaIH

M

JIOJKEH OBITh THOKUM C U3BECTHOM KECTKOCTHIO

Bonpoc 4. Kakoit 13 MEKPOCKOITOB H300pETEH MO3KE OCTATHHBIX?

CxaHHpYIOIIHUI CUIOBOM MUKPOCKOII
CKaHHMPYIOIMI TYHHEJIBHBI MUKPOCKOM

PacTpoBblii MUKpPOCKOIT
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IIpocBeunBaromnii 3JIEKTPOHHBIA MUKPOCKOIT

Bonpoc 5. I'ie 6611 H300peTEH CKAaHUPYIOIMIUN CUIIOBOM MHUKPOCKOIT?

B Poccun, B pusnko-rexuuueckoM HHCTUTYTE UM. Modde
B CIIA, IBM

B repmanckom punuane IBM

f—.
r—.

B mBeiinapckom dununane |IBM

Bonpoc 6. KTo BBen B HayuHyI0 IUTEpaTypy TEPMUH HAHOMATEPHAIIBI?
.

P
.
r

I'. I'meiitep
XK. U. Andepos
P. ®eitnman

. pexkcnep
Bomnpoc 7. [Touemy prbocomy Ha3bIBaIOT MOJIEKYJIIPHBIM acceMOIepom?

Pu6ocoMbl cTposIT 6€JIKH, OCHOBBIBASCh HA MHCTPYKIMSIX, XPAHSAIIUXCS HA
autkax PHK.
&~

-

Pubocomblr nmerot pasMEp HCCKOJIBKO ACCATKOB HAHOMCTPOB.

PubGocombl MOTYT CBOpauMBaThCs B KITyOKH, H3MEHSSI YETBEPTUYHYIO CTPYK-

Typy
f_'
Pu6oco0b1 yMer0T mpeodpa3oBbIBaTh MEXaHUUYECKYIO SHEPTHIO B YHEPTUIO

XUMHYECKUX CBI3EH.

Bonpoc 8. Eciii moMecTuTh TOHKHI CII0M MOTYTPOBOJIHUKA C ITUPOKOIL 3ampe-
HIEHHOW 30HOW MEXIY NBYMs MOJYIIPOBOJHUKAMH C Y3KOU 3aMpeli€HHONW 30HOM TO TO-

JYYUTCS:

KBaHTOBasg TOUKa

KBaHTOBAs ssmMa

-~

KBanToBsIi1 Oaprep

8’

KBanTOBas uria

Bonpoc 9. Kak Ha3piBaeTcs camasi BRICOKasi YHEpreTHIecKasi 30Ha B dYHepreTHye-
CKOM CIEKTpPE NOJIYNPOBOIHUKOB?

~
30Ha MPOBOJIUMOCTH
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3anpeTHast 30Ha
BanenTrag 30Ha

KBaHTOBAasA 30HA

Bonpoc 10. Uto Takoe Be3UKYJIbI?

CY6KHGTO‘IHBIC JaCTHUIbI

Hanopa3smepnsie Bupycsl

™)

3aMKHYyThIe OUCIIOMHBIE MEMOpaHHbIE 000JI0UKH

-

benkoBbie MOEKyJIbI, coaepKaiie pepMeHThI

Bonpoc 11. Kakas BenmnunHa He BXOANUT B ypaBHeHHe [ m66ca-Tomcona?

Temnepatypa naBIeHUA

CBoOoHasi MOBEPXHOCTHAS YHEPTHUS

7

N3MmeHenue TennocoaepKanus

-~

BsizkocTth KpuCTaJlJIuTa

Bonpoc 12. Uto Takoe MoJIeKyJIIpHBII accembiep?

Mernpuaiinas yacTHUlia aToMa

MonekynsipHas MalHa, KOTOpas 3aporpaMMUPOBaHa CTPOUTH MOJIEKYJISP-
HYIO CTPYKTYpY U3 00siee NpOCThIX XMMUYECKUX OJIOKOB

CyOkiteTouHast yacTHIla

Komnonnueiii ancamoias [TAB

Bonpoc 13. KTo BriepBbie BBIBUHYI U0 O Pa3BUTUN HAHOTEXHOJIOTUH B CO-
BpeMEHHOH (HOpMyTUPOBKE?

C I1.C. Jlaruiac

2. Hpexcnep

~
C P. ®eitnman
f-

H. Bunep

Bonpoc 14. Kak Ha3pIBaeTCsi 3HaMeHUTas KHUTa D. [[pekciepa, mocBsIéHHas

HAHOTEXHOJIOTUN?

MarmuHbl KOHCTPYUPOBaHUS
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MamrHbl HAaHOTEXHOJIOTUN
MaiuHsl co31aHus

MaiuHebl TEXHOJIOTUNA

Bomnpoc 15. Kakoe cBOHCTBO XapaKkTepHO [ MUKPOIMYJIbCUN?

MuKposMyIIbCUU MTPO3PAYHBIE YKUAKOCTH

MHUKpPO3MYIIBCHU UMEIOT TEMHO-CEPBIN LIBET

™)

MI/IKpOBMYJILCI/II/I HCIIPO3PAYHBIC KUAKOCTH

-

MI/IKpO3My.HBCI/II/I ABJIAIOTCA XOPOIIUMH ITPOBOJHUKAMU SJICKTPUICCTBA

Bonpoc 16. Kakas u3 HaHOCTPYKTYp SIBISIETCS TEPMOIUHAMUYECKH HEYCTONYH-

BOI?

Muxkposmyibcust

Munemnisl

VYriepoaHbie HAHOTPYOKHU

HanoctpykTypsl, popMupyrommecss ”HTCHCUBHOM IMJIACTUUECKOM nedopma-
e

Bonpoc 17. Uto o3navaer ypaBuenue [ n66ca-Tomcona?

B3anMocBs3b TOBEPXHOCTH OOBEKTA U €ro 00bemMa

B3auMocBs3b TemMniepaTypsl I1aBJICHUS KPUCTAILIATA U BA3KOCTH
.

v

B3aumocBs3b n3MeHeHUS TCIIOCOACPKAHUA KPUCTAJIIIMTA U €T0 COCTaBa

B3auMocBs3p TeMniepaTypsl IUIABJICHUS KPUCTAJUIMTA U KPUBU3HBI OTPaHUYH-
BAIOILIEU €r0 MOBEPXHOCTHU

Bonpoc 18. B xakoM MUKPOCKOTIE UCTIOIB3YETCSl KAaHTUIIEBEP?

. o o
CxaHHpYIOIIUI CUIOBOM MUKPOCKOI

CkaHHPYIOIINI TYHHEJIbHBIM MUKPOCKOI
r—.

r

PacTpoBbiii MUKpOCKOTT

IIpocBeuynBaromMi AIEKTPOHHBIM MUKPOCKOII

Bomnpoc 19. Pabota ckaHupyroiiero TyHeIbHOTO0 MUKPOCKOINIA OCHOBAHA Ha:

1"' o
Hudpakunu peHTreHOBCKUX JIydel
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. o o
OddexT TyHHENUPOBaHUS SIEKTPOHOB UYepe3 TOHKUM JUIIEKTPUIECKHUM MPo-
MEXYTOK MEX/y MPOBOIAIICH MOBEPXHOCTHIO 00pa3iia U CBEPXOCTPOIl UrIon

r

C [TpocBeunBanue 0Opasia MyIKoM JICKTPOHOB MPH YCKOPSIONIEM HaIpsiKe-
aHuu 200-400 xB

HpOCBe‘{I/IBaHI/IG o6pa3ua PCHTTCHOBCKHUMU JIYy9aMHU

Bonpoc 20. Uto HE MOXET SBISATHCS CYyNPaMOJICKYJISIPHBIM aHCaMO1eM?

Besukymna
Muremia
Mukposmyiibenst

@
' IMPaBHUJIBHOI'O OTBCTA HCT

Bonpoc 21. OGpaimarorcs a1 B HyJIb BOJTHOBBIE (DYHKITMH Ha TPAaHUIIE KBAHTOBOU

SIMBI

Bonpoc nocraBieH HEKOPPEKTHO

OTBeET 3aBUCHUT OT MU PHUHBI KBAHTOBOU SIMBI

Bonpoc 22. [Tomemnas TOHKAN CI0M MOTYIIPOBOJIHUKA C Y3KOU 3aNpeIIEHHON 30-
HOM MEX]Iy IBYMsI CIIOSIMU MaTepuaia ¢ 0oJjiee MHUPOKON 3anpeniEHHON 30HOU, TTOITy-

YaroT.

KBanToByr0 TOUKY
KBaHTOBYyIO0 sIMy
KBanToBsIi1 Oapbep

KBaHTOBYIO HIITY

Bonpoc 23. [loyemy KBaHTOBbIE TOUKH HAa3bIBAIOT UCKYCCTBEHHBIMH aTOMAMU?
KBanToBas Touka, Kak U aTOM, UMEET SIIPO

f_'

F

f_'

KBanTOBas Touka MOKET BCTyNaTh B XUMHUYECKUE PEAKITUN TTOJTO0OHO aTOMaM
KBaHTOBasi Touka UMeET pa3Mephl aToMa

B KBaHTOBOU TOYKE IBUKEHUE OTPAHUYEHO B TPEX HAIIPABIICHUSAX U dHEPTE-
THUYECKHUU CIIEKTP MOJTHOCTHIO JUCKPETHBIN, KaK B aTOME
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Bonpoc 24. Uro Takoe dymnepen?

XKenezoconep:xaiasi HAHOCTPYKTYpa, UCHOJIb3yeMasl B MEIULIMHE

VYraeponnas HAaHOTpyOKa

CemMeiicTBO mapooOpa3HbIX MOJBIX MOJEKYI o011eit popmyrsl Cn
© Mnockuit muer rpaduTa MOHOMOJIEKYJISIPHOM TOJIIIMHBI

Bonpoc 25. Uto Takoe kaHTHICBEP?

v o
KOMHLIOTepHBII/I OJIOK B CHJIOBOM MHUKPOCKOIIC

KoMmmnbroTepHas nporpamma 00paO0OTKH JaHHBIX CKAaHUPYIOIEr0 MUKPOCKOIIA
[Tonnosxka s 00pa3LoB B paCTPOBOM MUKPOCKOIIE

30HJ B CKAHUPYIOLIEM CHIIOBOM MUKPOCKOIIE

Bonpoc 26. Kak BeninurHa TYHHEJIBHOT'O TOKa MPU padOTe TYHHEILHOTO MUKPO-

CKOIIa 3aBUCHUT OT PAaCCTOAHUA MCKIY OCTPHUCM HIJIbI U HCCIICAYCMbBIM 06pa3u0M?

JInHEWHO BO3pacTaeT C YMEHBIIEHUEM PACCTOSHUSA

JInHEHO YMEHBIIAETCS C YMEHBIIEHUEM PACCTOSHUSA
f"
.

DKCIOHEHIINAIBHO BO3PACTAET C YMEHBIIIEHUEM PACCTOSHUS

9KCHOH€HHI/I3J'IBHO YMEHbBIIACTCA C YMCHBIICHHUEM PACCTOAHUA

Bonpoc 27. TTo nomenknarype MIOITAK ¢ynnepen Cro 0603Ha4aeTCsi CHMBOJIOM

(Cro-lsn) Uto 03HauaroT mudpsl B KBaIPaTHBIX CKOOKaX?

“r
pYIIy CHMMETPUU

JIutepartypHbI€ CCHUIKH
P
Huametp QysuiepeHa B HaHOMETpax

Yuciio aToOMOB B KOJIbIAX

Bonpoc 28. Coenunenus QyuiepeHoOB, B KOTOPBIX MPUCOETUHEHHBIE aTOMBI,

HMOHBI NJIX MOJICKYJIbI HAXOAATCA CHAPYIKU yrnepo;moﬁ O6OJ'IO‘IKI/I, Ha3bIBAKOTCA.

DK303ApaIbHbIE COSTMHEHUS
DHA03ApATBHBIE COCTUHEHUS

CynpaapanbHble COeIMHEHUS
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O
[TapaapanbHbIEe COETMHEHUA

Bonpoc 29. Kakue HaHOCTPYKTYpbl 0OHAPYKEHBI B IIIYHTUTOBBIX MOPOaX?

OJHOCIIONHBIE HAHOTPYOKH
DyIuepeHbl
i
*  JIumocomsl

MarsuTHbIe KHUIKOCTHU

Bonpoc 30. B xakom rogy H. @eiinMan BBIIBUHYI UACIO O PA3BUTUN HAHOTEXHO-

JIOrun?

© 1653
© 1876
© 1959
“ 1985

Bonpoc 31. Kak mensiercst Bkiaa Mex¢aszHoit o6macty B o0IIMe CBOHCTBA 00B-

€KTa MPU YMEHBIIIEHUH €T0 pa3mepa?

[Ipu ymensIieHn# pazmepa 00beKkTa BKIa MexdasHoii 001actu B 001Ire
CBOMCTBa 00bEKTa YMEHbIIIACTCS
1'" I o
PY YMEHBIIEHUH pa3Mepa 00beKTa BKIIaJ Mex(da3Hoi 00J1acT B 0011IHE
CBOMCTBa 00BEKTA YBEJIUUMBAETCS

[Ipu ymeHnsbIIeHHH pa3Mepa 00beKTa BKIIa Mex(pa3Hoi 001acTu B 0011IKe
CBOICTBa 00bEKTa MPOXOIUT Yepe3 MakcuMyMm mpu 100 um

f_' (V)
* Ilpu yMeHbLIEHUM pa3Mepa 00beKTa BKIa] Mexk(a3Hoil 001acT B 00IIue

CBOMCTBa 00bEKTa MPOXOIUT Yepe3 MUHUMYM 1ipu 100 HmM

Bomnpoc 32. Uem uzBecten 3. Jpekcinep?

OcHoOBAaTEJIb HAHOTEXHOJIOTUN

Harnncan nzBecTHyro KHUTY "MamivHbl CO31aHuS "

0]

SIBnsieTcs Mpe3uIGHTOM MEXIYHAPOIHOTO OOIIECTBa HAHOTEXHOJIOTUN

M

[lepBOOTKpHBIBaTENb YIIIEPOIHBIX HAHOTPYOOK

Bonpoc 33. Uto 03HauaeT OTHOCAIIUINACS K CO3/IaHUI0 HAHOOOHEKTOB TEPMHH
"Bottom up"?
-24 -



Coznanne HAaHOCTPYKTYPUPOBAHHOTO CJIOSI HA TOBEPXHOCTH OOBEKTA

CrpykTypooOpa3zoBaHue, CO3/JaHue HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI
~

JucneprupoBaHue, yMEHbIIICHUE pa3Mepa HAHOOOBEKTOB

r
COSI[aHI/Ie HAHOCTPYKTYPHUPOBAHHOTO CJIOA MCTOJOM CY6J]I/IM3.HHI/I BCIICCTBA

Bonpoc 34. Yto Takoe kBaHTOBasi TOUKA?
. o
KBanTtoBas Touka mpeacraBisieT co00i HaHOOOBEKT OJIHOTO MaTepuaia HaXxo-
TSTITAICS. HAa MATPHIIE U3 IPYTrOro MaTepuaia
DneMeHTapHas CTPYKTypa KBAaHTOBOTO M3ITYICHUS
~
~

Hanopa3MepHblii pa3pbIB B 2JIEKTPOMArHUTHOM U3Ty4YEHUU

KBaHT, HaxoAsAHUIICS B JIEKTPOMATHUTHOM I10OJIE

Bonpoc 35. Uto Takoe HaHOTPYOKU?
. ..
[IpoTskeHHBIE CTPYKTYPBI, COCTOSIINE U3 CBEPHYTHIX T€KCArOHAIBHBIX CETOK
C aTOMaMHM YIJIepo/ia B y3Jlax
CewmelicTBO 11apo00Opa3HBIX MOJIBIX MOJIEKYJ o01el Gpopmynoit Cy,
i . o
[TpoTspkeHHBIC CTPYKTYPHI U3 YTIICPOAHBIX TEPETUICTEHHBIX METICH

MeTaJIJIOOPFaHI/IIIGCKI/IG BHUTBIC ITIOJIUMCPBI

Bomnpoc 36. KTo 13 u3BEeCTHBIX HCClIe0BaTENCH HE ABIIsIeTCs TaypeatoM Hobe-
JIEBCKOM MpeMun?

r

P

-

K.-M. Jlen
KN Andepon
P. ®eiinman

[IpaBuIbHOTO OTBETA HET

Bomnpoc 37. Kakoe u3 BbICKa3bIBaHUN COOTBETCTBYET ONPEEICHUI0 HAHOTEXHO-

noruu, faHHOMY B HanmonansHo# HaHOTexHONMorHnueckoi naunmratuse CIIIA?

HanoTexHoa0THs - 9TO TEXHOJIOTHS CO3/IaHUsI HAaHOMATEepHUaIoB
HaHoTexHO0THs - 3TO TEXHOJIOTHUS Oy AyIIero

CyIHOCTh HAHOTEXHOJIOTHH B CITIOCOOHOCTH paboTaTh Ha MOJIEKYJIIPHOM
YpOBHE, aTOM 3a aTOMOM CO3/1aBaTh OOJIbIINE CTPYKTYPhI C PyHIaMEHTaIbHO HOBOU
MOJIEKYJIIPHOI OpraHu3anuen

CYTB HaAHOTCXHOJIOTHH B CO31aHNH HAHOMCXaHHU3MOB
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Bonpoc 38. Yro takoe CVD?

HcnapeHue u ocaxJiIeHUE B UHEPTHOU cpefie

Hcnapenue u ocakeHUE B PEAKLIHOHHOM CpeJie C MOJy4YEHUEM HOBBIX CO-
e IMHEHUN
CamopacnpoCTpaHsSIOIUKECS BBICOKOTEMITEPATYPHBII CHHTE3

. . o
BJICKTPOHHBII/I YHUII Ha OCHOBC KBAHTOBOHM TOYKH

Bonpoc 39. Kak nHa3piBasiach peub P. deitHMaHa 0 pa3BUTHH HAHOTEXHOJIOTHUN?

© Manmms co3nmanus - ""The enging of creation”
" Ha sue muoro mecta - "There is Plenty of Room at the Bottom"
Hanoctpyktypsl - "Nanostructures”
Hanoyctpotictsa - "Nanodevices"

Bonpoc 40. B xakux ycTpoicTBax MPUMEHSITCS MarHUTHAs KUIKOCTh?

Kuneckomnsl
Tpan3uctopsl
YcTpoiicTBa CMa3Ki MarHUTHBIX JICHT

C JInHaMUKH

Bonpoc 41. Uto o3HayaeT OTHOCSIIUICS K CO3JaHNI0 HAHOOOBEKTOB TEPMUH

"Top down"?

O
JlucneprupoBaHue, yMEHbIIEHHE pa3Mepa 00beKTa
CtpyktypooOpa3zoBaHue, CO3JaHIE HAHOCTPYKTYp U3 aTOMOB U MOJIEKYJI

. o

Coznianre HaHOCTPYKTYPUPOBAHHOTO CJIOSl HA HMXKHEH MOBEPXHOCTH 00bEKTa

COBI[aHI/Ie HAaHOCTPYKTYPUPOBAHHOI'O CJIOA OCAAUTCIIBHBIMHA METOAaAMHA

Bomnpoc 42. Kakoit u3 Poccuiickux By30B BepBbI€ MPOU3BET HAOOP CTYIEHTOB
Ha CIEIUATBHOCTD 'HAHOMATEPHAIIBI  JIsl HH)KEHEPOB?

r

.

PXTY um. JI.1A. Menaeneena

MocKOBCKast TOCYIapCTBEHHAs AKaIEMUs TOHKOW XUMUYECKON TEXHOJIOTHU
uM. M.B. JIomoHOCOBa

Cankr-IleTepOyprckuil rocy1apcTBEHHBIN TEXHOJIOTMYECKUN NHCTUTYT
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YpanbcKkui rocy1apCTBEHHBIN YHUBEPCUTET

Bonpoc 43. Uto Takoe pazMepHbIi 3QPEeKT B TEXHOJIOTMH HAaHOMATEpUaJIOB?

H3meHeHnne cBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3McEpa 3JICMCHTOB UX

CTPYKTYPBI
C

f_'

N3meHeHne pa3Mepa HAHOOOBEKTOB B 3aBUCUMOCTU OT BHEIIHUX YCIOBUMN
N3meHeHne CBONCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX yCIOBUN

HN3meHeHue pasmMepa HaHOOOBEKTOB B 3aBUCHMOCTH OT COCTaBa

Bonpoc 44. Uto Takoe TUTIOCOMBI?

CyOKJIETOUHBIC YaCTHUIIbI
f_'
@

benkoBbie MONEKYJIBI, COJIEpKaLIe PEPMEHTHI
Hanopa3smepHsbie BUpyChI

3aMKHYTbI€ OUCIIOHBIE MEMOpaHHBIE 000IOUKHU

Bonpoc 45. Uto Takoe MarHuTHas >KUIKOCThH?

PacruiaBiieHHBIN MarduT

B3Bech (heppOMarHuTHBIX YaCTUIL B KUJKOCTH
P
=

KunkocTs, moaBEeprayTasi MarHuTHOH 00padoTKe

KunkocTtu, u3MeHsI0IME yIeIbHbIA 00beM TP HaMarHUYKMBaHUU

Bonpoc 46. Kakoe HazBaHue /1711 HAHOTIOPOIIIKOB M HAHOMATEPUAIOB UCTIOIbB30-

Basoch B CCCP naunnas ¢ 50-x rogos?

YapTpaaucrepcHsie
BricokonucnpecHbie
Hanonucnepcueie

CBepxaucnepcHsie

Bonpoc 47. Uto o3HauaeT TepmMuH 'HaHO''?
Hano (mo-rpeuecku Nan0s) o3HavaeT Kapiauk
~
-
~

Hano (mo-apeBHerepMaHCKH NANOr) 03Ha4aeT THOM
Hano (mo-uranbsiHCKH NAN0) 03HAYaeT MaJICHbKUIN Y€JI0BEK

Hawno (mo-ucmaHcku Nanes) 03HayaeT MEJIKOE )KUBOTHOEC

-27 -



Bonpoc 48. [Touemy KBaHTOBbIE TOYKH HA3bIBAIOT CKYCCTBEHHBIMU aTOMaMM?

KBanToBas TO4YKa, Kak 1 aTOM, UMCCT A AP0
KBaHTOBast TOUuKa MOXKET BCTYIIaTb B XUMHUYCCKUC PCAKIINHU HOI[O6HO aToMaM
KBanToBas Touka umMeeT pasMEpPLI aTOMa

. . .
B kBaHTOBOI TOYKE ABHIKCHHUC OT'PAaHUYCHO B TPCX HAIIPABJICHUAX U SHCPI'C-

TUYECKUH CIICKTP ITOJIHOCTBIO I[I/ICerTHLII‘/’I, KaK B aTOMC

Bomnpoc 49. YkaxuTte npaBWIbHYIO MTOCJIEI0BATEILHOCTH BUIOB JIUTOTpaduu B

3aBUCUMOCTH OT YMCHBIICHUS pa3Mepa IOJIy4aCMbIX JICMCHTOB HHTCTPAJIbHBIX CXEM

(UMC)

OnTuyeckas > Y ®-nurorpadust > PeHTreHoBCKast > DIEKTPOHHO-TTydeBast

DOnekTpoHHO-Ty4YeBas > PentrenoBckas > Y @-nurorpadus > Onrudeckas

M

Pentrenosckas > Y ®-nurorpadus > Onruueckas > DIEKTPOHHO-ITydeBast

-

Y®-nurorpadus > Onruueckas > NEKTPOHHO-IIy4eBasi > PEeHTreHOBCKas

Bonpoc 50. Yro Takoe mpexypcop?

AnnapaT AJI ITOJTYYCHMA HAHOYAaCTUIL

JIro00e uCXO0aHOE BEIIECTBO B XUMUYECKON PEAKIIUU TOJTYYSHHS] HAHOYACTHIT

i o o
Hcxoanoe BemecTBo, KOTOPOE CTAHOBUTCS HEOOXOAUMOIM, CYIIIECTBEHHOM

YacThIO MPOIYKTA

BemiecTBo-karain3aTop npu nmojJy4eHUH HaHOYACTHIL.

Bomnpocs! k 3auery

1) O6mue cBeneHHWss O HAHOTEXHOJOTHAX: UTO MOHMUMAETCS TOJ| TECPMHUHAMH
"Hanomarepuansl”, "Hanorexnonorun', "Hanocucremuas texuuka'. IlpuBectu npu-
MEPBHI.

2) CKaHUPYIOLIUI TYHHEIBHBIH MUKPOCKOII: YCTPOMCTBO, IPUHIIUI ICHCTBHS, pe-
AKUMBI paOOTBHI.

3) CkaHUPYIOLIHI aTOMHO-CHJIOBOH MUKPOCKOIT: YCTPONUCTBO, MPHHIINI JCHCTBHS,
CHocoObI MPOBEJEHUSI AaTOMHO-CUIIOBOM MUKPOCKOMHH.

4) 3ou0Bas JiuTorpadus.

5) C yeM cBs3aHa MOBBIIICHHAS TPOYHOCTh HAHOKPUCTAINTMYECKMX MaTEPHAJIOB.
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6) KakoBa 0COOCHHOCTh CTPYKTYPbl MEK3EPHBIX TPAHHI] HAHOKPUCTAILITUIECKOTO
MaTepuana.

7) KakoBa 110Ji1 HAHOKPHCTAJLUTMYECKOTO BEIICCTBA, MPUXOISIICTOCS HAa MEXK3e-
pPEHHBIC TPAHUIIBI.

8) [IpuBeaute GOpMYIIBI, OMUCHIBAIOIINE 3aBUCUMOCTH OOIICH JOJU ITOBEPXHO-
CTel pazziena, JoJei MEeK3EPEHHBIX TPAHMUII, @ TAK)KE TPOMHBIX CTHIKOB OT Pa3MEPOB KpHU-
CTaJIJIOB.

9) KakoBbI TEpMOJIMHAMHYECKUE OCOOCHHOCTH HAHOCTPYKTYP.

10) Kak MOKHO paccuuTaTh JIEKTPOCOMPOTHBICHUE HAHOMATEPHATIOB.

11) Onpenenute 0COOCHHOCTH HAHO(PEPPOMATrHETHKOB.

12) Yem 3amensieTcs peppoMarHeTH3M IIPHU MePexo/ie K HAHOMETPOBBIM pa3MepaM.

13) OnpenenuTe MOHATHE CyNeprIapaMarHeTH3M.

14) TepevyrcauTe TUIBI HAHOTIOPUCTBIX MATEPHAJIOB.

15) Yem xapakTepu3yeTcs IOPUCTOCTh.

16) Uto Takoe 1EOJIUTHI U TJIe OHU MTPUMCHSIFOTCS.

17) [laiite onpenencHre aMOPPHOTO COCTOSIHUS TBEPAOTO TeJa.

18) Yro Takoe OJU3KHI M JAIILHUN TTOPSIOK B TBEPJIOM TeElIE.

19) HazoBuTe OCHOBHOE OTJIUYHE MOHIATHA «aMOP(HHOE COCTOSHUE» U «CTEKIIO-
00pa3HOE COCTOSTHUEY.

20) Ha3zoBuTe OCHOBHBIE CIIOCOOBI MTOTYYCHUSI aMOP(HBIX CIUIABOB.

21) B 4em 3akiro4aeTcs OCHOBHOE OTJIMYHE 30HHOM CTPYKTYphl aMOpP(HOIO I10-
JTYTIPOBOJHHUKA OT €r0 KPUCTAJUIMIECKOTO aHaJora.

22) Yro Takoe dyiepeH.

23) Yto Takoe (yJICPUTHI.

24) Uto Takoe HAHOKOMITA3UITMOHHBIA HAHOMATEPHAJ.

25) B 4yem 3akiiovaercst OTIMYHE METANTHYeCKOr0 HAaHOKOMIIO3MTA OT MOJUMEp-

HOTO.
26) Kakue cyImecTByOT THITBI HAHOKOMITO3UTOB.
27) Kak u3MEHSIFOTCSl MArHUTHBIC CBOMCTBA MOJUMEPHBIX KOMITO3HTOB.
28) [IpuBenute mpuMepbl (HOPMUPOBAHUS METALIONOIMMEPHBIX HAHOKOMITO3HU-
TOB.
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29) B kakux ycnoBusx GOpMHPYIOTCS HAHOKPHCTAIUTUYCCKUE TUICHKH.

30) Ompenenure poiab YHEPTHHA OCAKIAEMBIX HOHOB B HOHHO-TUIA3MEHHBIX METO-
nax.

31) HazoBuTe MexaHU3MBI yIpaBieHHUs (OPMHUPOBAHUEM HAHOKPUCTATUIMICCKHX
ITOKPBITHH.

32) Uto Takoe HAHOKOMITO3UTHBIC TOKPBITHSI.

33) Kakue cymecTByIOT Ipyiibl HAHOKOMITO3UTHBIX MIOKPBITHI U KaK OHH KJIacCH-
bunupyrorcs.

34) C ueMm cBsI3aHO TOBBIMIEHUE TBEPIOCTH B HAHOKOMITO3UTHBIX TTOKPBITHSIX.

35) Kak BimsieT cTpyKTypa MOKPBITHI Ha TEPMUYECKHAE CBONCTBA.

36) Uto coboli mpeCTaBIseT aHTUKOPPO3HMOHHBIM MPUIIOBEPXHOCTHBIM HAHOCION
KOHCTPYKLMOHHOTO MaTepHaIa.

37) Uro coboii mpeacTaBisieT TepMOOAphEPHBIA MPUITOBEPXHOCTHBIN HAHOCIIOMH
KOHCTPYKI[MOHHOI'O MaTepuala.

38) B ueM cOCTOMT TEXHOJIOTHS M3TOTOBJICHUS HAaHOMDIIOWIHOTO YHIIA U TJIe OH
IIPUMEHSIETCH.

39) Uro Takoe OMOYUI U T]I€ OH IPUMEHSIETCS.

40) Kax mory4aroT CBEpXTOHKHE METAJLTUIECKUE U YTIIEPOIHbIC (POJBIU U e OHU
IIPUMEHSIIOTCS.

41) Ha3oBUTE OCHOBHBIC HANIPABJICHUS IPUMEHEHUSI HAHOKPUCTAUTMYECKUX MaTe-
pHAJIOB B IIPOMBIIUIEHHOCTH.

42) TlpuBeuTe mpuMepbl TPUMEHEHHSI HAHOCTPYKTYP B MPUOOPOCTPOCHUH.

43) HazoBuTe 0COOCHHOCTH NMPUMEHEHHS HAHOPAa3MEPHBIX CTPYKTYpP, CO3AaHHBIX
C IIOMOILIBIO ITYYKOB 3apsKEHHBIX YaCTULL.

44) HazoBuTe BO3MOXXHOCTH HPUMEHECHHUS YIJICPOJIHBIX HaHOTpYyOOok. I[TpuBe-

JUTE TIPUMEPHI MPUMEHEHHUSI HAHOCTPYKTYP B OMOTEXHOJIOTHH.

7.4. MeTOoaUKA OLICHUBAHUSA 3HAHUI, YMEHH i, HABBIKOB
OrieHKa 3HaHWH, YMEHHUH U HABBIKOB M (MJIH) OIBITA JACATCIIBHOCTH, XapaKTepu3y-

IOIIUX 3Tarbl POPMHUPOBAHUS KOMITETSHIIMH 110 TUCIIUIUIMHE TPOBOJATCS B (hOPME TEKY-
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IIET0 KOHTPOJISI U MPOMEKYTOYHOM aTTeCTaIluu. TeKyIMi KOHTPOJIb IPOBOJIUTCS B Te-
YEHHUE CEMECTpa C IETBI0 OTPEICTICHUS YPOBHS YCBOCHUS 00yJaroNUMuUCs 3HaHUH, (op-
MHUPOBaHHUS YMCHHI M HaBBIKOB, CBOEBPEMCHHOT'O BBISBJICHUS IPEIOJIaBATEIIEM HE0-
CTaTKOB B TOJIFOTOBKE OOYYAIONINXCSI M IPUHATHS HEOOXOANMBIX €p 10 €€ KOPPEKTH-
POBKE, a TaKXKe JUIsl COBEPIIEHCTBOBAHUS METOJIUKH OOYUYEHHUS, OpTraHU3aIiuu yu4eOHOM
pabOTHI M OKa3aHUS WHIWBHIYaIbHOU ITOMOIIHM 00YYarOIUMUCH.

KpuTtepumn oneHKu 3HaAHMI CTYA€HTOB NP NPOBEAEHHH TECTUPOBAHUSA

OneHka <OTJIMYHO» BBICTABIISICTCS IIPH YCIIOBUU MPABWIIBHOTO OTBETA CTYJICHTA
He MeHee ueM 85% TecTOBBIX 3aJJaHuM.

OueHKa «XOPOIO» BBICTABIIACTCS MPU YCIOBHH MPABHIBHOTO OTBETA CTY/ICHTA
He MeHee yeM /0% TeCTOBBIX 3aIaHu.

OneHka «yJa0BJEeTBOPUTEIbHO» BBICTABISACTCS MPU YCIOBUHU MPABUILHOTO OT-
BeTa cTyJieHTa He MeHee yeM 50% TecTOBBIX 3aJIaHHi.

OueHka «HeyA0BJIeTBOPHUTEIbHO» BBICTABIISCTCS IIPH YCIOBUU IIPABUIILHOTO OT-
BeTa cTyaeHTa MeHee ueM 50% TecTOBBIX 3adaHMI.

Kpurtepuu oieHKk1 0TBETOB Ha 3a4eTe

«3a4TeHo» - COOTBETCTBYET OTBETY CTY/IEHTA Ha OIICHKH OTJIMYHO, XOPOIIIO U Y]I0-
BJICTBOPHUTEIHHO.

«He3auTeH0» — COOTBETCTBYET OTBETY CTYJEHTA Ha HEYIOBJICTBOPUTEILHYIO

OLIEHKY.

8. [lepevyeHb OCHOBHOW M IONIOJHUTEJIbHOI Yy4eOHOI JuTEepaTyphbl,
He00X0AMMOii 11l OCBOCHUS AUCIUIIIMHBI
a) Ocnosnas rumepamypa.
1. HoBukoB M. A. «CenbCKOX035iCTBEHHBIE MAIIMHBI: TEXHOJIOTUYECKUE PACUETHI
B IipUMepax U 3agadax» : yueoHoe nocobdue / CII6. : [Ipocnekt Hayku, 2011. — 208 c.
2. Tpydusak E.B. «CoBpemeHHbIe 3epHOYOOpOUHbIe KoMOaiHb. /| E.B. Tpydisik,
E.N. TpyOounun. CII6.: Jlans, 2017. — 320 c. http://e.lanbook.com/book/91281.

3. Xanaackuii B. M. «Cenbckoxo3giicTBeHHbIE MalIUHb. - MockBa: '"KomocC",

2004. - 624c.: nn. - (YueOHUKY U y4eO. TOCOOUs JIs CTYI. BBICII. yueO. 3aBEICHHIA.).
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4. MuxcannoB b. N. «Cenbckoxo3sicTBEHHbIE MAIIMHBL. Teopus U pacyeT pado-
YUX OPTaHOB CEJIbCKOXO3SMCTBEHHBIX MAIIMH». y4eOHOE MOcOoOMe M CTYHA. BBICIINX
y4eOHBIX 3aBEJICHUI IO arpoOMH)KEHEPHBIM CIIell., JomyIil. MuHcenbxo3 PO. - Maxau-
kana: JlarlAY, 2015.

0) /lononnumensnas tumepamypa.

1. MakcumoB .. «IIpakTukyM 1o CeNbCKOXO3SMCTBEHHBIM MaruHam». CII0.:

Jlanp, 2015. — 416 c. http://e.lanbook.com/book/60045.

2. Xamunos M. b., Kamunos P. K., IlluxcaunoB b. . u ap. «TexHuka u T€XHOJIO-
THH B CETTLCKOM XO03UCTBE».. yueOHoe mocodue s By30B. U.3. TexHHKa U TEXHOJIOTUU

BHeceHHs ynoOpenuii / - Maxaukana: M3a-so [Jar['AY, 2013. - 81c

9. IlepeueHnb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEepHeT», He0OXOAUMBIX [IJISI 0CBOCHHS JUCHMILINHbBI
1. MuHuCTEpPCTBO CeNIbCKOro xo3siicta PM.- mcXx.ru
2. Elibrary. ru (PHILI)- nay4unas snektpoHHas 6ubaroTeka. — Mocksa, 2000.

http://elibrary.ru

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

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

5. Poccwuiickas rocyapcTBeHHas Ouoamoreka - Isl.ru

6. becrutatnas snekTponHas 6ubnuoTeKa - EnnHoe okHO ocTyma K oOpa3oBa-

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

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

xo3HazHadenus AITK (CJIM3 AIIK)- http://sdmz.gvc.ru

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

Menb cenbxo3nasnadenus» (OI'MC A3CH)- http://atlas.msx.ru.

HanmeHoBaHue anek- HaumeHoBaHuWe opraHusauuun-Bna-
. MpuHap- .
TPOHHO-6MONMOTEYHOM Appec canta Aenbua, peKBM3nTbl AOroBOpa Ha
neXxHocTb
cuctembl (36C) “cnonb3oBaHue
OIIeKTPOHHO-BHOIMOTE - 000 «M3natenbcTBo JlaHb» CaHKT-
Has cuctema «Mapatens- MeTep6ypr forosop Ne 115 ot
1 | ctBO JlaHb» («AHxeHep- CTOPOHHSS | http://e.lanbook.com 17 O3p23)lgo ; p IR

:::(Z:)ay"“”  «AHpopma- ¢ 15.04.2020r. 1o 14.04.2021r.
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000 «lMonnpen cnpaBoyHuku» Co-

2 | Polpred.com CTOPOHHASA |  http://polpred.com | rmawexue ot 05.12.2017r. bes orpa-
HWUYEHNS BPEMEHM.
OneKTPOHHO-6MbnnoTey- 000 «W3natenbcTBo JlaHb» CaHKT-
3 | Has cuctema «Magatenb- | CTOpoHHsAs | http://e.lanbook.com | MeTep6ypr Qorosop ot 09.07.2013 .
T8O JlaHb» (XKypHansl) Be3 orpaHn4eHns BpeMeHu

000 «Hpair» [lorosop Ne 35 ot
http://www.biblio- | 12.12.2017r. k pa3geny «JlereHgap-

4 | 9bC «tOpant» CTOPOHHSS .
online.ru Hble KHUTW» 6e3 orpaHnyeHus Bpe-
MeHM
. | 000 «tOpait» [lorosop Ne 18 ot
5 | 9bC «tOpant» CMO CTOPOHHSIS http'gmgb“o 20.01.2020 .
— C 18.02.2020 no 17.02.2021r.

10. MeToanyeckue ykazaHus AJisl 00y4al0IMXCS 110 OCBOEHHIO TMCUHHMIIHHBI

N3yuenne nucnmrummebl «HanotexHomormm m HaHoMmarepuaibl B AIIK» ocy-
HIECTBIISIETCS C UCIIOJIb30BAHUEM KIIACCUYECKUX (OPM yUEOHBIX 3aHITHI: JIEKIUH, TpaK-
TUYECKUX 3aHITUH, CAMOCTOSATEIIbHON paboThl BO BHEAY AUTOPHON 0OCTaHOBKE.

PexoMeHIanUM MO MOATOTOBKE K JIEKIHOHHBIM 3aHSATHSIM (TeopeTHYecKui
Kypc). Jleknus sBisieTcs Beayien GopMoil yueOHbIX 3aHATHIA. JIeKIns npeHa3HauYCHa
JUISL U3JIOKEHHUS IPENOJaBaTeNEM CUCTEMATU3NPOBAHHBIX OCHOB HAYyYHBIX 3HAHUM IO
JUCLMIUIMHE, aHAJTUTHYECKON MH(OpMAIMK O TUCKYCCUOHHBIX IPOOJIeMax, COCTOSHUU
Y NIEPCIIEKTUBAX MOBBIIEHUS Ka4eCTBA MUIIEBBIX NPOAYKTOB. Ha exnnu, Kak mpaBuiIo,
HOJHUMAIOTCSl HauboJiee CI0XKHbIE, Y3JI0BbIE BOIIPOCH! yUeOHOM JUCIUIINHBI.

MakcumanbHbiil 3QPEKT JTeKIUs TaeT TOTa, KOT/a CTyJACHT 3apaHee TOTOBUTCS K
JEKIIMOHHOMY 3aHSTHIO: 3HAKOMUTCS C MpoOJIeMaMu JIEKLIUHU 110 Y4eOHUKY WM 1O Mpo-
rpaMMe JUCLHUIIINHBL. PekoMeHayeTcst mpocMaTpuBaTh 3alIUCH NMPEABIAYIIET0 y4eOHOro
3aHATHUS, UICXOS U3 JOTUYECKOTO €MHCTBA TEM YUE€OHOM TUCHUIIIIUHBI.

B xone nexkuuu cTyJeHTy 1eiaecoo0pasHo:

CTtpeMHTbCsI HE K IOCIIOBHOM 3alMCH M3JIaraeMoro npernoaaBareiaeM yueOHoro ma-
TepHaa, a K OCMBICIICHHIO YCIIBIIIAHHOTO U 3aMCH CBOMMH CIIOBAMHU OCHOBHBIX (DaKTOB,
MBICJIEH JIEKTOPA; BHIpA0ATHIBATh HABBIKHM TE3UCHOTO M3JIOKEHUS M HAITUCAHUS y4€OHOTO
MaTepuaa, BECTU 3aIIUCH «CBOMMM CIIOBAMHU», BMECTE C TEM, HE JONYCKask NCKAKECHUS
VI TIOJIMEHBI CMbICTIA HAYYHBIX BhIpakeHni. OnpeeneHusi, Ha KOTopble oOpaniaeT BHU-

MaHHC IIPCIIOJaBaTCIIb 00 CJIOBaMU, 00 HHTOHaHHeﬁ, CJICAYCT 3alliMChbIBATh YCTKO,
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nocioBHO. Kak npaBuiio, Takue onpeaesieHus MPpenoaBaTeib MOBTOPSIET HECKOJIBKO pa3
WJIU Ta€T TOJ] 3aITUCh.

1. OcTaBiaTh B TETpaAu Il KOHCIEKTA JIEKUMUU HIMPOKHUE MOJIsl, JTUOO BECTH
3aMucH Ha OJHOW CTPAaHMIIE. ITO HYKHO JJISI TOTO, YTOOBI B JATBHEHIIIEM MOKHO OBLIO
Obl BHOCHUTH HEOOXOIWUMBIC JOMOJHEHUS B COJACP)KAHUE JICKIMU W3 Pa3IAYHBIX
MCTOYHUKOB. MOHOTpaduil, yueOHBIX TOCOOUH, MEPUOAUKHU U AP.

2. Ilucatp Ha3BaHWE TEeMBbI, y4eOHBIC BOIPOCHI JICKIIMA HA HOBOW CTpPAHMIIC
TETpaau, YTOOBI JIETKO MOKHO OBLJIO HAUTHU HEOOXOANMMbIEC YUeOHBIN MaTepHall.

3. HaunHath KaxXIyr0 HOBYIO MBICIIb, HOBBIM (PparMeHT JIEKIIMA C KpacHOM
CTPOKH; 3aroJIOBKM M TMOJ3aroJOBKH, BAKHEHIIIME MOJO0KEHUS, HA KOTOphIE oOpaiiaet
BHUMAaHHE IIpEroJlaBaTelib, a TaKXe OINpeAeNICHUs BBIACNIATH: OyKBaMHU OOJIBIIETO
pasmepa, YepHUIIaMH JIPyTOro 1BeTa, TU00 MO YEPKUBATH.

4. HywmepoBaTh Berpeuaromuecs B JeKIuu rnepeuncienus nudpamu: 1, 2, 3. . .,
win OykBaMu: a, 0, B. . . . [lepeuncienus gyulie 3anucbiBaTh CTOAOIOM. Takas 3anmuch
MPUJAET KOHCIIEKTY OOJBIIYI0 HATJIAIHOCTh M CIIOCOOCTBYET JyUIlleMY 3allOMUHAHUIO
y4eOHOTO MaTepHaia.

5. Beipaborath ynoO0HYH0 M TOHSTHYIO JJisi ce€0s CHCTEMY COKpalleHUW U
YCJIOBHBIX O0O3HAUY€HUH. DTO SKOHOMUT BpEMs, IMO3BOJISET 3alUChIBaTh MaTepuall
KaXKJI0M JICKIIUY MTOYTH JOCIOBHO, JIa€T BO3MOXKHOCTh CKOHIICHTPUPOBAThH BHUMaHUE Ha
COJICp’)KaHUU  H3JIaraéMoro maTepuana, a He Ha MEXaHMYEeCKOM Mpolecce
KOHCITEKTHPOBAHU.

[To okOHYaHUIO JIEKIIUH 1I€IeCO00pa3HO 10padaThiBaTh €€ KOHCIEKT BO BpeMs ca-
MOCTOSITEIIBHON pabOThI B TOT e JACHB, B KpaliHEM ciIydae, He TIO3HEe, YeM CITyCTs 2-3
JTHS TIOCJIE €€ MPOCIYIIUBAaHUA. JTO BaXKHO MOTOMY, YTO €IIe HE 3a0bIT YUYeOHBIN MaTe-
pHUa JICKIIUH, CTYJICHT HaXOJMUTCS TIOJI €€ BICYATICHUEM, KaK MPaBUJIO, SICHO TIOMHHT
yKa3aHUs MPeroaBaTeisi, XOPOoIIo OCO3HAET, YTO My HEMOHSITHO U3 MaTepHaia JICKIIIH.

PexoMeHaauuu mo MoAroToBKe K MPAaKTHYeCKUM 3aHATUAM. CTyleHTaM clie-
JyeT MPUHOCUTH ¢ COOOM PEKOMEHIOBAHHYIO TMPEIOaBaTelIeM JUTEepaTypy K KOHKPET-
HOMY 3aHsTHIO. Hamboinee menecooOpasHas cTpaTervs CamMOCTOSITEIbHOW TOJATOTOBKH
crynenra Kk [13 3akmrogaeTcst B TOM, 4TOOBI Ha TIEPBOM dTall€ YCBOUTH COJICPKAaHUE BCEX

BorpocoB [13, oOparias BHUMaHUs Ha y3J10BbI€ TPOOJIEMBI, BbIJICTICHHBIC ITPENoiaBaTesieM
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B X0/1€ JIeKIIuM J1100 koHcynbTanuu K I13. {11 3Toro Heo0xoaumMo, Kak MUHUMYM, TIPOYH-
TaTh KOHCTIEKT JICKITUH ¥ Y4EOHHK, 00 yueOHoe mocoore. Crieyromuii dTamn moAroTOBKA
3aKJII0YaeTcsl B BbIOOpE Borpoca Jijisi 6ojiee TIIyOOKOTro U3YYEeHHsI C UCTIOJIb30BaHUEM J10-
MOJHUTENBHON TUTepaTyphl. [10 7TOMY BOMPOCY CTYJEHT CTAHET IJIaBHBIM CIICIIUATUCTOM
Ha [13. LlenHocTts BeIcTymieHus cTynenTa Ha [13 Bo3pacrer, eciu B xo/1e paOOThI Ha JIH-
TEpaTypoOi OH COTMIOCTaBUT Pa3HbIE TOUKHU 3PEHUSI HA Ty WM UHYIO IPOOIieMy.

[Tocne nzyuenus u 00001IeHNs HHPOPMAITUH, KOTOPYIO COJIEp>KaT HICTOUHUKH U JTU-
TepaTypa, COCTABIIACTCS Pa3BEPHYTHINA WIIM KPaTKUH IJ1aH BBICTYIUICHHS. OKOHYATEIbHBIN
BapHaHT IJIaHa BBICTYIUICHUS B Uealie )KeJIaTeIbHO UMETh He TOJIbKO Ha Oymare, HO U B
roJIOBE, U3J1arasi Ha 3aHSITUH IOATOTOBJIEHHBIN BOIIPOC B CBOOOAHOM (pOpMe, HAU3YCTh, YTO
IOMOJKET JIy4YIIeMY 3aKpeIIeHHI0 y4eOHOTro Marepuaia, CTaHEeT XOpOLIeH TPEeHUPOBKOM
YBEpEHHOCTH B cBoMX cuiax. [Ipu HeoOXoanMocTr He BO3OpaHsAETCs KIOATIAIBIBATE» B
IUIaH Ha JIMCTKE Oymaru, 4toObl HE OIIMOUTHCA B LM(pax, TOUHEE NEPeaTh COAECpPKaHUE
LIUTAT, HE 3a0bITh KAKOU-TO BaKHBII CIO’KET TEMbI BBICTYILJICHHUSI.

B xoxe pabotsl Ha [13 oT cTyneHTa TpeOyeTcsi HOCTOSIHHBI CAMOKOHTPOJIb.

Caymias perimKy B X0/1€ IMCKYCCHUHY, BaXKHO HAyYUThCs yBa)kaTh MHEHHE coOece-
HUKa, He TepeOrBaTh €ro, JaBasi BO3MOYKHOCTh MOJTHOCTHIO BBICKA3aTh CBOIO TOUKY 3PECHUSI.

CtyneHtaM, MPOMYCTUBIIAM 3aHATUS (HE3aBUCHMMO OT TPUYHH), HE HMCIOIIUC
NUCHbMEHHOTO PEIIEHUS 3a/1a4 UM HE IOJITOTOBUBLINECS K JAHHOMY ITPaKTUYECKOMY 3a-
HSTHUIO, PEKOMEHIYEeTCS HE TO03Ke YeM B 2-HEJIENbHBIN CPOK SIBUTHCS HA KOHCYJIbTAIIHIO
K MPEnoiaBaTeIo U OTYUTATHCS 110 TeMe, U3ydaBieics Ha 3aHsITuu. CTyIeHThl, HE OT-
YUTABUIMECS M0 KaXI0M He MpopadOTaHHOW MMU Ha 3aHATUAX TEME K Hayaly 3a4eTHOU
CECCHUH, YIIYCKAIOT BO3MOXKHOCTbh MOJIYYUTh MOJOKEHHbIE OAJIJIBI 32 padOTy B COOTBET-
CTBYIOLIIEM CEMECTPE.

JokJiaa — 3To MyOJIMYHOE COOOIIEHHE, TPEICTABIIAIONIEe CO00M pa3BepHYTOE U3-
JIOKEHHE Ha onpeesieHHyo TeMy. OH OTIM4YaeTcsi OT BBICTYIJIeHHI O00JIbIINM 00bEMOM
BpeMeHHr — 20-25 MuHYT (BBICTYIUICHHUS, KaK MpaBuiio, orpanudeHsl 10-12 MuHyTamm).
Jlokiian Takxe MOCBSIIEH 0oJiee IUPOKOMY KPYT'Y BOIPOCOB, YEM BBICTYILICHUE.

TunnyHast omOKa TOKIaJYMKOB B TOM, YTO OHU M3JIararoT cojep KaHue mpoodiem

JOKJIa/1a SI3bIKOM KHUTH U )KYPHAJIOB, KOTOPBIM TPYIHO BOCIPUHUMAETCS HA CIyX. Y CTHAA
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U MIMCbMEHHAs peub CTPosITCs mo-pazHoMmy. Hambonee ynoOHas 1t CIIyXOBOTO BOCIIPHS-
TS (Ppaza cogep kUt 5-9 CMBICTIOBBIX €IMHUILI, TPOU3HOCUMBIX Ha OJHOM B370X€. JTO CO-
OTBETCTBYET 00bEMY OTIEPATUBHOM MaMsTH YesloBeKa. B mepBbie 5 ceKyH 1 10KIIa/1a CI0Ba,
MIPOU3HECEHHBIE CTYJICHTOM, YACPKUBAIOTCA B MaMSITH €r0 ayJJUTOPUU Kak 3ByuyaHue. [le-
JI€CO00pa3HO TOITOMY 3a 5 ceKyH ChOpPMUPOBATH 3aBEPIICHHYIO (pa3y. ITo obecreyn-
BAeT €€ OCMBICIICHUE CIYIIATENISIMU JI0 TOCTYIUJICHHSI HOBOTO 00beMa MH(pOpMAIIHH.

Hpyras TunudHas ommoKa JOKIaJYUKOB COCTOUT B TOM, UTO UM HE YJA€TCs BhIIEP-
KaTh BpeMs1, OTBEJIEHHOE Ha JoKal. UYToObI n30exkaTh HTON OIMOKH, HEOOXOIUMO, HaKa-
HYHE MIPOYUTATh JOKIJIAJ, BBIICHUB, CKOJIBKO BPEMEHH MOTpedyeTcsd Ha ero ureHue. Jis
y100CTBa )KeNaTeIbHO MPSAMO Ha CTpaHUIaX JOKIa/1a TPOBECTH PACUET BPEMEHH, OTMEYas,
CKOJIbKO OPUEHTHUPOBOYHO YHJIET HA YTeHHE 2, 4 CTpaHUI U T.]I.

3aBepieHre paboThl HAJl TOKJIaJ0M MPEANONAraeT BbIACIIEHUE B €r0 TEKCTE IiaB-
HBIX MBICJIEH, apTYMEHTOB, ()aKTOB C TIOMOIIIbIO a03a1leB, MO TYEPKUBAHUEM, UCIIOJIb30BA-
HUEM Pa3IMYHBIX 3HAKOB, YTOOBI CMBICIIOBBIE 00pa3bl JOKIa/1a MPUOOPETH U 3pUTEIbHYIO
HaIIHOCTb, OOJIErYaromyo paboTy ¢ TEKCTOM B XOJI€ BBICTYIICHUS.

MeToanyeckne peKOMEHJAANMH MO MOAr0OTOBKe K 3auery. M3yueHue nuciu-
TJIMHBI 3aBeplIaeTcs crayel oOyvaronmucs 3adera. Ha 3auere onpezensercs KayecTBO
1 00beM YCBOCHHBIX CTyJIeHTaMu 3HaHuil. [ToaroToBKa K 3a4eTy— nMporecc HHANBUIYalb-
HbIA. Tem He MeHee, CYIIeCTBYIOT HEKOTOPBIC ITPaBMIIa, 3HAHUS KOTOPBIX MOTYT OBITh T10-
JI€3HBI JJIs BCEX.

B xo/1€ moAroTOBKH K 3a4eTy 00y4YarOIIMMCS TOBOISITCS 3apaHee MOIT0TOBIICHHBIE
BONIPOCHI 10 AucIUIUIMHE. [lepedenb BonpocoB s 1udPepeHnpOBaHHOTO 3a4eTa COo-
JEPKUTCS B TaHHOM paboyeil mporpaMmme.

B mpennBepun 3auera mpernogaBaTeilb 3a0J1arOBPEeMEHHO MPOBOJUT T'PYIIIIOBYIO
KOHCYJIbTALIMIO U, B CIy4ae He0OXO0AUMOCTH, UHIUBUIYAJIbHbIE KOHCYJIBTALIMK C 00y4a-
romumMucs. [Ipu npoBeeHUN KOHCYIbTAIMK 000011aeTCs MPOHICHHBIN MaTepua, pac-
KpPBIBA€TCS JIOTHKA €r0 U3y4YEHUs, PUBJIEKAETCS BHUMAHKE K BOIIpOCaM, MPECTaBIISIIO-
UM HauOOJIbIIINE TPYJHOCTH JJIS BCEX WJIM OOJIBIIMHCTBA 00yYarOIUXCs, PEKOMEHTY-

CTCA JInTCparypa, HGO6XOI[I/IMa$[ JJIS1 TIOATOTOBKHU K 3a4CTY.
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[Ipu moaroToBKe K 3a4eTy 00ydarolrecss BHUMATEIbHO U3Y4Yal0T KOHCIIEKT, PEKO-
MEHJOBAHHYIO JINTEPATYPY U JENAIOT KPATKUE 3aIUCH 110 KaXXJI0MYy Bonpocy. Takas me-
TOJIMKA TTO3BOJISIET MOTYYUTh MIPOUYHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS, HEOOXOIUMbIE
Ha 3adere. 3aJ0oroM YCIENIHOW CIauyM 3adera SIBJISETCS CUCTeMarhdyeckas padoTa Hal
y4eOHOU AUCIUIUIMHON B TeueHue roja. HakanyHe u B mepuo/] 3k3aMEeHAIMOHHOW CECCUU
Heo0X0IuMa U LieJieHarnpaBieHHas MOATr0TOBKaA.

HauynHaTe NOBTOpEHNE PEKOMEHYETCS 3a MECAL-TIONTOPA N0 Havana ceccud. Ilox-
TOTOBKY K 3a4eTy »eJIaTeIbHO BECTH, UCXOAs U3 TpeOOBaHUN MporpamMmbl y4eOHOM Juc-
UUTUTAHBL. DTUM TOKYMEHTOM Pa3pelieHo MOJIb30BaThCS HA IK3aMEHE.

['0TOBSICH K 3a4eTy, JIy4Ille BCEr0 COYETaTh MOBTOPEHUE IO TPUMEPHBIM KOHTPOJIb-
HBIM BOITPOCaM C IMapaJIeIbHBIM MOBTOPEHUEM T10 MPOorpamMme Y4eOHOM TUCITUTUIUHEI.

Ecnu B pacniopspkeHUM CTYIEHTA €CTh HECKOJIBKO THEW HA MOATOTOBKY, TO LIEJIECO-
00pa3Ho onpeaeuTh rpaduK MPOXOKICHUS BOIMPOCOB U3 pacyeTa, YTOOBI 0CTAI0Ch BpeMs
Ha MOBTOPEHUE HAaubOJIEe TPYAHBIX.

OOyuaroiuecs, UIMEIOUIUE 33JI0JKEHHOCTh WM HEUCIIPABJIEHHbIE HEYOBJIETBO-
PUTENIBHBIE OLIEHKU 10 CEMUHAPCKUM 3aHATHUAM, K 3a4ETy C OLIEHKON HE JIOITYCKAKOTCH.

B xoxe cmaum 3auera yuyMTBHIBA€TCS HE TOJBKO KAauye€CTBO OTBETA, HO M TEKyIIas
yCIeBaeMocTh oOyyaroierocs. BeqomMocts nocie caauu 3a4eTa 3aKpbIBA€TCA U CIAETCA

B y4eOHYIO 4acTh (aKysbTeTa.

11. Uu¢dopManMoOHHbIE TEXHOJIOTMH U IPOrPaMMHOe o0ecrieyeHue

[lepeyeHb MHDOPMAIIMOHHBIX TEXHOJOTHM, UCTIOIB3YEMBIX MPU OCYIIECTBICHUH
00pa30BaTeNbHOrO Mpoliecca Mo JUCIUILINHE!

- TEXHUYECKHE CPEJICTBA. KOMITBIOTEPHASI TEXHUKA U CPEJICTBA CBsA3H (MepCoHaIIb-
HbIE€ KOMIIBIOTEPHI, IPOEKTOP, HHTEPAKTUBHAS J10CKA, BUJIEOKAMEPHI, aKyCTHUUYECKAs CH-
cTeMa M T.J.);

-METO/IbI OOYUYCHHSI C MCIIOJIb30BAaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTHH (IeMOH-
CTparusi MyJIbTUMEIUIHBIX MaTCPUAIIOB U T.]I.);

-niepeueHb VIHTEpHET-CEPBUCOB U AJICKTPOHHBIX PECYPCOB (TOUCKOBBIC CHCTEMBI,

AJIEKTPOHHAS TOYTa, MPOo(EeCCHOHATbHBIC, TEMATUYECKUE YaThl U (DOPYMBI, CHUCTEMBI
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ayJuo M BHUIEO KOH(PEPEHIN, OHJIalH SHIIMKIIONEINU U CIIPABOYHUKH; IJIEKTPOHHBIC
y4eOHBIC U Y4eOHO-METOANICCKIE MaTESPHAIIBI).
IIporpamMmmMHoe o0ecriedeHue
(JIMIIeH3MOHHOE U CBOOOTHO PaCIpPOCTPaHsieMoe),

HCIMOJIB3YEMOC B y‘leﬁﬂ()M nmpouaecce

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

Windows 8 Professional Open License: 61137897 ot 2012-11-08

Windows 7 Professional Open License: 61137897 ot 2012-11-08

Windows 8 Open License: 61137897 ot 2012-11-08

AutoCAD Design Suite Ultimate, | O6pa3zoBatenshas nurien3ust (Cers) Ha Education Master
Building Design Suite, 770 Suite 2015. Beinana Jlarl’AY-Uudopmaruka, Maxaukaia.
Maya LT, Autodesk® VRED, Cpok JaeicTBUS JIUIIEH3UHU — 3 TO/1a.

Education Master Suite

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

PascalABC.NET http://mmcs.sfedu.ru

CnpaBounas npaBoBasi cuctema Koncyaprant [Imroc. http://www.consultant.ru

12. OnucaHue MaTepraJbHO-TEXHUYECKOH 0a3bl He0OXOAUMOM J1JIsl
OCyIIeCTBJIEHHsI 00PAa30BATEIBLHOI0 IMPOLEcca
CraHmapTHO-000pY/IOBaHHBIE JICKITMOHHBIC Ay IUTOPHH, JJISI TPOBEICHHUS JICKITHA.
JIns mpoBeieHMS 3aHATHI UCTIONB3YIOTCS JICKIIMOHHAS Ay IUTOPHS U MPAaKTUKyM. KomIb-
IOTEPHBIN KJ1acc, JabopatopHoe 000pyI0BaHKE, TIJIAKATHI 110 pa3jieiaaM AUCITUILINH, KOH-

TPOJIHPYIOomiasa KOMIIBIOTCPHAA TCCTOBAA IIpOIrpaMMa

13. OcoGeHHOCTH peau3anuu JUCHUIIMHBI VIS HHBAJIU/I0B U JIMII €
OrpaHN4Y€eHHBIMHU BO3MOKHOCTAMU 3/I0POBbSA

OOyuaromuMcst ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIISIOTCS
crielMalIbHbIC YUeOHUKHU U y4eOHbIe TOCOOus, MHas yueOHas JIuTeparypa, mpeaocTaniie-
HHE YCIYT acCUCTeHTa (IMOMOIIHUKA), OKAa3bIBAIOIICTO OOYYAIOUIMMCS HEOOXOIUMYIO
TEXHUYECKYIO TOMOIIIb.

a) U1 CJIa00BHISIIIUX

- Ha 3a4eTe MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIONTUH CTYJACHTY HEOOXOIUMYIO TI0-

MOIIb C YYETOM HH/IMBHYaTbHBIX OCOOCHHOCTEH (OH OMOraeT 3aHsTh pabouee MecTo,
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HepeIBUraThCsl, MPOUYUTATh U O(OPMUTH 3aJaHKE, B TOM YHCIIE, 3alUChIBAs MOJ JMK-
TOBKY);

- 3aJaHUA U BBINOJHEHUS, a TAK)K€ MHCTPYKUUS O NOPSAJIKE MPOBEICHUA 3a-
yera/IK3aMeHa 3aYUTHIBAIOTCS] ACCUCTEHTOM;

- IMCbMEHHBIE 33JJaHUS BBIMOJHAIOTCS Ha OyMare, HaIMKTOBBIBAKOTCSI ACCUCTEHTY;

- obecrneunBaeTcs WHAUBUAYalbHOE paBHOMEpHOe ocBelieHue He meHee 300
JIIOKC;

- CTYJICHTY /JIs1 BBIIIOJIHEHUS 3aJaHUS IPYU HEOOXOAMMOCTH MIPETOCTABIIAETCS yBE-
JIMYUBAIOLIEE YCTPOUCTBO.

0) 1JIs1 TJIyXHX M CJIA00CTbIIIATINX

- Ha 3a4eTe MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUI CTYAIEHTY HEOOXO0IMMYIO I0-
MOIIb C YYE€TOM UHANBUIYAIBHBIX 0COOEHHOCTEH (OH moMoraer 3aHsTh pabovee MecTo,
HepeaBUraThCsl, MPOUYUTAaTh U O(OPMUTH 3aJaHKUE, B TOM YMCIIE, 3alUChIBas MOJ JIUK-
TOBKY);

- 3a4eT MPOBOJUTCS B MUCbMEHHOUN QopMe;

- 00ecreunBaeTcsl HAJIMYMe 3ByKOYCHIMBAIOIIEH arnaparypbl KOJJIEKTUBHOTO UC-
MOJIb30BaHUsA, TP HEOOXOJAUMOCTH MOCTYNAIOIIUM MPEJOCTABISIETCS 3BYKOYCHUIMBAIO-
11as anmnaparypa UHIMBUAYaJIbHOIO MOJb30BAHHUS.

- 110 JKEJIaHUIO CTYAEHTA 3a4eT MOXKET MPOBOJUTHCS B MUCbMEHHOM (opMe.

B) JUIS JIMI ¢ HAPYLIEHUSIMU OTOPHO-IBHUIATEJHHOT0 annapara (TsKeJIbIMu
HAPYIIEHHUSAMM ABHMIaTeJbHbIX (PYHKIMI BepXHUX KOHEYHOCTEH WJIM OTCYTCTBHS
BePXHUX KOHEYHOCTEH):

- IMCbMEHHBIE 3a1aHUS BBINOJHAKOTCS HA KOMIIBIOTEPE CO CIEHUATTU3UPOBAHHBIM
IPOrpaMMHBIM 00€CTIeYeHEM U HaIUKTOBBIBAIOTCS ACCUCTEHTY.

- 110 KEJIAHUIO CTYJIEHTa 3a4€T MPOBOJUTCS B YCTHOU (hopme.
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Jlono/iHeHUs1 ¥ U3MEHEHNsI B Pa0041yI0 NPOrpaMMy TUCHHAINIMHBI

Buecennbie n3menenus Ha 20 /20 y4eOHbIN roj

YTBEPXJIAIO

Ilepsviu npopexmop

M.J[. Mykaunos
« » 20 ..

B nporpammy aucturinabl (MOIYIIs)

«HAHOTEXHOJIOT'UM B AIIK»
1o HanpayieHnto noAroToBku 35.03.06 «ArpouHxeHepus»
BHOCSITCS CIEAYIONINE U3MEHEHUS:

IIporpamMmma nepecMoTpeHa Ha 3acelaHuu Kadeapsbl

[IpoTtokoi Ne oT T.

3aBeyromuii kaheapoin

[ uxcaunoB B.U./ _ npogeccop | | /
(bamunust, uMsi, OTUECTBO) (yueHoe 3BaHue) (mommuce)
OnodOpeno

[Ipencenarens MeTOqUUYECKON KOMUCCUH (PaKyIbTETa
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| Ky3uenosa .M. [ cm. npenoo. | /
(bamusus, ¥Ms, OTYECTBO) (yueHoe 3BaHme) (moamuce)
« » 20_T.
Jlucr perucrpanumn usmenenui B PI1/1
Homepa pasgenos, OKYMEHT, B KOTOPOM ata
pa pasa floky P PacwwudppoBka A

n/n | rpe npou3BeAeHbl OTpaxeHbl Moanuco noanucy BBeAEHUSA

M3MEHeHUs U3MeHeHUs M3MEHEHWNIA
1.
2.
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