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Ilenv TUCIUTIIINHGL.

1. llean u 3agaum AUCHUNJINHBI

- HpI/IO6p€TeHI/I€ CTYACHTaMH 3HAHUH M HaBBIKOB B 00JIaCTH HOBEHIIIMX TCXHOHOFHﬁ;

- 3HAHHUC OCHOB KJ'IaCCI/I(I)I/IKaHI/II/I HAHOTCXHOJIOTUHM 1 HAHOMAaTCPHAJIOB,

- MOBBIIIICHUE 00IIC00Pa30BaTEILHOTO YPOBHS
3adauu TYCUUILINHEL.
- OCBOEHHE METO/IOB TEOPETHUECKOTO pacdyeTa v SKCIIEPUMEHTAIbHBIX HUCCIICIOBAHUIN
rapamMeTPOB MOTYIPOBOTHUKOBBIX MAaTEPHAIIOB MUKPO U HAHO (POpM:
- 1aTh WH()OPMAITHIO O CBOMCTBAX MOTYIMPOBOAHIUKOBBIX 1 HAHOMATEPHAJIOB, TPUMeE-
HSIEMBIX MPU TTPOU3BOACTBE JIEMEHTOB MUKPO ¥ HAHO DJICKTPOHHKH,;
- HAYYUTh IPUHUMATh H 00OCHOBBIBATh KOHKPETHBIC TEXHUICCKUE PEIICHUS ITPH T10-
CJIETYIONIEM KOHCTPYHPOBAHUH TTOJIYIIPOBOHUKOBBIX 3JIEMEHTOB MUKPO M HAHO

MacITaOHBIX (GOPM.

2. [lepeyeHb IJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHUs M0 TUCHUILIMHE,
COOTHECEHHBIX C IVIAHMPYEMbIMH pPe3yJbTATAMHU OCBOCHUA 00pa30BaTeIbHOU
NMPorpamMmblI

[Ipouiecc m3yueHus AUCIUIUIMHBI HANpaBieH Ha (OPMHUPOBAHUE CIEAYIOIIUX
komrerennmii OI1 BO u oBnajieHue ciaeayomuMu pe3yiabTaTaMu 00y4eHus 1o

JUCILUIUINHE:
Komne- | Copepxa- | Pasgen aucuunnuHbl, | B pesynbTtate usyyeHus pasgena AUCLUMNINHGI,
TEHUWUN | HMe Komne- obecneunBarowwmn obecneunBarowwero GopMupoBaHMe KOMNETEH-
TeHUMU (Mnmn | atanbl PopMMPOBaHUSA LN (MNM ee 4acTn) obyyaromunca AOKeEH:
ee vyacTtm) KOMMNeTeHLUI 3HaTb YmeTb Bnapetb
OlK-5 | cnocobHo- OcHoBHble MOHATHS, KBanMcukaLmlo | BECTM MOUCK METOMKOM
CTblo 060C- | TEPMUHBI U HaHoMaTepua- WH(OpMaLIMKM O | aHanu3a KOH-
HOBAHHO Bbl- | OMpeaeneHus IOB; HOBbIX TEXHO- | CTPYKLIMOHHbIX
Bupatb HaHOTEXHOIOrM. OCHOBHblE BiIbI | Norusix B 06- HaHoMaTepu-
matepuan n | Ckanupytoume HaHOMaTepuanoB | NacTu HaHo- anos
cnocobbl ero | 30HAOBbIE METOAbI WX CBOWCTBA; MaTepuanos
0bpaboTku “ccneaoBaHus u TEeXHonoruu no-
ANs nonyye- | aTOMHOrO Au3aiiHa. ny4YeHmns 1 npu-
HWS CBOWCTB, | Cnocobbl U3rOTOBMEHUS | MEHEHME,;
obecneyu- CybMUKpoKpUCTanInyec | Metogpl uccre-
BAIOLMX Bbl- | KX W HAHOMOPOLLKOB. A0BaH1s HOHO-
COKYH0 [MonyyeHne KOMNaKTHbIX | MaTepuanos
HafeXHOCTb | CyBMUKpOKpUCTaNMYeC
Aetanu KWUX W HaHOMaTepuarnos.
BrnusHve pasmepos
3€peH W rpaHuy
pasfesioB Ha CBOWCTBA
HaHOMaTepuasnos.
MarHuTHblE CBOWCTBA.
CynepnapamarHeTam
HaHOKPUCTaNMYECKMX
heppomarHeTnkos (HO)
MarHuToconpoTuBneHe




, TMC n KMC.

MK-1 rOTOBHOCTbO | OCHOBHbIE MOHATUS, KBanuuKkaLmo | BECTU NOUCK METOMKOM
n3yyatb U TEPMUHbI 1 HaHomaTepwua- WH(OPMaLMKM O | aHann3a KOH-
UCMosb30- onpegenexus 10B; HOBbIX TEXHO- | CTPYKLMOHHBIX
BaTb HAy4HO- | HAHOTEXHOMOMUM. OCHOBHbIE BiAbI | norusix B 00- HaHoMaTepu-
TeXHWU4ecky | CkaHupyroLime HaHoMaTepuasnoB | nacTu HaHo- arnos
WH(opma- 30H0BbIE METOABI WX CBOWCTBA; MaTepuanos
LMo, OTeYe- | 1CCneaoBaHus u TEXHOMOrMM no-

CTBEHHbIA M | aTOMHOrO An3anHa. Ty4eHns u npu-
3apybexHbin | Cnocobbl M3rOTOBMEHNS | MEHEHWE,
OMbIT N0 Te- | CyOMUKPOKPUCTaNNYeC | METOAbI Uccne-
MaTuke uc- KWUX W HAHOMOPOLLIKOB. [0BaH1S HOHO-
cnegosaHun | [MonyyeHue KOMNaKTHbIX | MaTepuanos

cybMUKpoKpUCTanmyec

KWX W HaHOMaTepuarnos.

BrnusHue pasmepos

3€pEH W rpaHuL

pasgenoB Ha CBOMCTBA

HaHOMaTepuanos.

MarHuTHble CBOWCTBA.

CynepnapamarHeTuam

HaHOKPUCTaNMYeCcKnxX

(heppomarHeTnkos (HP)

MarnuToconpoTusne-

Hue, 'MC n KMC.

MK-4 | cnocobHo- OcHoBHble NOHATHS, KBanuukaumio | BECTU NOUCK METOANKOW
CTbl0 OCY- TEPMUHbI 1 HaHoMaTepua- WH(OPMaLMKM O | aHann3a KoH-
WeCTBNATb | OnpefeneHus 10B; HOBbIX TEXHO- | CTPYKLMOHHBIX
cbop 1 aHa- | HAHOTEXHOMOTUMU. OCHOBHbIE BIAbI | norusix B 06- HaHoMaTepu-
13 ucxog- CkaHupytowme HaHoMaTepuasnoB | nacTu HaHo- arnos
HbIX AaHHbIX | 30HOOBbLIE METOABbI WX CBOWCTBA; MaTepuasnos
QNS pacyeTa | UccnegoBaHWs U TEXHOMOrMM no-

W NPOEKTU- aTOMHOro Au3aiiHa. Tny4YeHmns 1 npu-
pOBaHMs Cnocobbl U3rOTOBMEHUS | MEHEHME,;

cybMUKpoKpUCTannmyec
KX 1 HAHOMOPOLLKOB.
[MonyyeHne KOMNaKTHbIX
CyBMUKpOKpUCTanInyec
KWUX W HaHOMaTepuarnos.
BrnusHue pasmepos
3€pEH W rpaHuL
pasgenoB Ha CBOMCTBA
HaHOMaTepuasnos.
MarHuTHble CBOMCTBA.
CynepnapamarHeTuam
HaHOKPUCTaNMYeCKNX
theppomarHeTnkos (HP)
MarnuToconpoTusne-
Hue, 'MC n KMC.

MeTofbl ccre-
[0BaHMS HOHO-
MaTepnanos

3. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl




Huctuminna «Hanorexnomorun B AITK» BXoauT B mepedeHb AMCHUILIMH I10
BBIOOpY BapuatuBHOM yactu coriiacio ®I'OC BO b1.B.1.05
JannHast gucnumuiiHa Oa3WpyeTcss Ha 3HAHUSX, TOJYYCHHBIX MPH U3YYCHUU
TUCIIUIUIAH: QU3MKa, MaTeMaThKa, HHPOpMAaTHKa, TEOPETUICCKHUE OCHOBHI AJIEKTPO-
TEXHUKH, XUMUS, HaUepTaTeIbHas TEOMETPUS U WHKEHEpHas rpaduka, JIeKTpOHU-
Ka, CBETOTEXHUKA.

Pazgesbl AMCHUNIMHBI M MEKTUCHUILIMHAPHDbIE CBSI3H
¢ MOCJIeAYIOUUMH TUCHUATIMHAMM

Ne | HaummeHoBaHmue o0ecriedMBaeMbIX Ne Ne pa3nesioB 1aHHOM TUCHM-
n/ (mocJreyommx) JUCHHIIIHH IJIMHBI, HEOOXOAMMBIX JIJISI H3Y-
n yeHus (MmocJieyommux) odecme-
YHBaeMbIX JUCHHUILINH

1 2 3 4 | 5| 6 7
1. | 3apyOexxHas c.X. TEXHHKA + - + + - -
2. | UcnbITanue ¢.X. TEXHUKHU + + + + - + +
3. | ObopynoBaHue MPEANPUITHIA 10 TEXHHU- + + | + + |+ | + +

YECKOMY CEPBUCY

4. | TexHOJIOTHS MAIIIMHOCTPOCHUS + - + + - + -

4,  OO0beM IMCHUIJIMHBI B 324eTHBIX eIMHUIAX ¢ YKA3aHHEM KOJIMYeCcTBA aKa-
AeMUYECKHUX YaCOB, BbIIeJEHHBIX HA KOHTAKTHYI0 padoTy ¢ 00y4aloniuMucs ¢
npenojasareieM (110 BUIaAM YY€OHBIX 3aHATHII) W HA CAMOCTOAITEILHYIO padoTy
00yJarImuxcs

Ounas ¢popma o0yueHust

. Bceero CemecTp
Buabl yueOHoii padoThl 4ACOB 7
OO0mas Tpy10€MKOCTD : 4aChl 108 108
3a4€THBIEC €IMHUIIBI 3 3
AyINTOPHbIE 3aAHSITHSI: 50(12)* 50(12)*
Jlexruun 16(4)* 16(4)*
[TpakTuueckue 3austus (I13) 34(8)* 34(8)*
Camocrosteiabnas paoora,(CPC), B T. 4. 58 58
MTOATOTOBKA K MPAKTUYECKUM 3aHSITUSAM 28 28
CaMOCTOSITEJIbHOE N3YYEHHUE TEM 20 20
MOJTOTOBKA K TEKYIIEMY KOHTPOJIIO 10 10
IIpome:kyTouHAs aTTecTANMS 3a4yer
3aouHas popma o0ydeHust
N Bcero Kypc
Bupabl yueOHoi padoThl 4ACOB 4




OO0masi TPy10€MKOCTD : 4achl 108 108
3a4eTHBIEC €IUHUIIBI 3 3
AYINTOPHbIE 3aHSITHSI: 14(4)* 14(4)*
Jlexumm 6(2)* 6(2)*
[TpakTuaeckue 3anstus (I13) 8(2)* 8(2)*
Camocrositesannas padora,(CPC), B T. 4. 94 94
MOATOTOBKA K MPAKTUYECKUM 3aHATHUAM 30 30
CaMOCTOSITEIIbHOE U3YUYEHUE TEM 32 32
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 30 30
IpomexyTOYHAN ATTECTANMS 3a4er 3a4er

()* - 3anamust, nposooumbvle 6 UHMEPAKMUBHBIX (PopMAX

5. Copep:xanue IUCHUILINHBI
5.1. Pa3nenbl AMCUMILVIMHBI U BHAbI 3aHATHH B Yacax

Ounas ¢popma o0yueHust

Ayautopubie | Camo-
3aHsTHA (4ac) | cros-
Ne Bcero TeJIb-
HaumeHnoBaHue pa3jie/ioB
n/m (uacoB) | Jlek- Has
JITI3
1107011 paoo-
Ta
Pa3znen 1. OcHOBHEIE TOHATHS,
1. | TepmuHbI ¥ onipeeneHus HaHoTeX- | 14(4)* 2 4 (4)* 8
HOJIOTHUH
Pa3znen 2. CkaHupyroIue 30H10-
2. | BBIE METOJIBI HCCIICAOBAHUS U 14(2)* | 2(2)* 4 8
aTOMHOI0 JU3alHa
Pa3nen 3. CriocoObI U3TOTOBICHUS
3. | CcyOMUKPOKPUCTAIUNTMYECKHUX U 16 2 6 8
HAHOTIOPOIITKOB
Paznea 4. [lonyyeHue KoMIaKkT-
4. | HBIX CyOMUKpOKpUCTAIUIMYeCKuX U | 14(4)* 2 4 (4)* 8
HaHOMATEPHAIIOB
Paznen 5. Biusinue pazmepos 3e-
5. | peH U IpaHuIl pa3ciioB Ha CBOM- 18 2 6 10
CTBa HAHOMATEPHAJIOB
Pa3nen 6. MaruuTHbIC CBOMCTBA.
6. Cyneprnapa-MarHeTu3M HaHOKpPH- 16 4 4 8
CTAJUTMYECKHUX (PeppOMarHeTUKOB
(HD)
Pazgen 7. Marnuro- - -
7' conporusienue, | MC u KMC 16(2) 2(2) 6 8
Bcero 108(12)* | 16 (4)* | 34 (8)* 58




3aounasi popma o0yueHust

Aynutopubie | Camo-
3aHsaTHdA (Yac) | cros-
Ne HaumeHoBaHue pa3ae/ioB Bcero TeJb-
n/n (uacoB) | Jlek- 3 | e
197074 pado-
Ta
Pazngea 1. OcHOBHBIE NOHSATHSA, TEP-
1. | MUHBI U OTIpeIETICHUS HAHOTEXHO- 18 1 1 16
JIOTHUH.
Pa3nen 2. Cxanupyroniye 30H10BbIe
2 | METOMBI UCCIICIOBAHUS U ATOMHOTO 18(1)* 1(1)* 1 16
nu3aiHa
Pa3nen3. CriocoObl M3roTOBICHUS
3. | CyOMUKPOKPUCTAUTMYECKUX U 18(1)* 1(1)* 1 16
HAHOTIOPOIIIKOB.
Pasnen 4. [TonyyeHne KOMIIaKTHBIX
4. | cyOMUKPOKPUCTATUTMYECKUX U 17(2)* 1 2 (2)* 14
HAaHOMATEPHAJIOB.
Pa3znen 5. Bimsinue pa3zmepoB 3epeH
5. | ¥ rpaHHUI] pa3/ieJioB HA CBOMCTBA 13,5 0,5 1 12
HAaHOMAaTEPHUAJIOB.
Pa3nen 6. MaruuTHbIe CBOMCTBA.
6. Cynepnapa-MarHeTu3M HaHOKPHU- 12 1 1 10
CTANTMYECKUX (PePPOMArHETUKOB
(Ho)
Pa3nen 7. MarHuToCONpOTHBIICHUE,
7. I'MC 1 KMC 11,5 0,5 1 10
Bcero 108 (4)* | 6 (2)* | 8(2)* 94
5.2. TemaTn4yecKui IJIAH JeKIUA
Ounas ¢popma o0yueHust
. Kou-Bo
n/n Temsbl JeKIMi
4acoB

Pasznen 1. OcHoBHBIE NMOHATHUSA, TCPMHHBI U ONIPCACICHUA HAHOTCXHOJIOIHH

1

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

OCHOBHBIC KOHIICIIITMH.

2

au3aiHa

Paznen 2. Ckanupymoiue 30H10Bble METOAbI UCCIEA0BAHUS U ATOMHOI'0

Metoabl U npuOOpHI A7 UCCIAEAOBAHUS CTPYKTYPbl HAHOKpHU-
CTAJUTMYECKUX MaTepuanoB. MeToabl U pUOOPHI Jisi UCCIIEeI0Ba-
HUSL U KiaccupUKalMK CyOMHUK-POKPUCTANIMYECKUX U HAHOIO-

POIIIKOB.




cBoicTBa. ' MOpuaHBIE HAHOKOMITO3HTHI.

. KoJu-Bo
n/n TeMbl JeKI M
4acoB
Paznen 3. CnocoObl M3roToBjaeHNs CyOMUKPOKPUCTAIHYECKUX U HAHOIO-
POLIKOB
["a3odaszupie METOABI;, MIA3MOXUMHYECKUNA CHHTE3; MEXaHOCHH-
3 | 1e3. OcaxaeHrne U3 KOJUIOMIHBIX PacTBOPOB; TepMUYecKoe pasz- | 2 (2)*
JIO’KEHHE U BOCCTAHOBJICHUE.
Pa3nea 4. IlonyyeHue KOMIAKTHBIX CyOMUKPOKPUCTANINYECKHX
U HAHOMATEPHAJIOB
KomMmaktupoBanue nopomkoB u 00xkur. OcaxaeHue Ha MOJJI0XK-
4 | xy. Kpucrannuzanus amop@HbIX criaBoB. IHTEHCHBHAS IJ1aCTH- 2
yeckas Jedopmanus
Pa3znen 5. Baiusinue pa3MepoB 3epeH U rPaHUIl pa3/iesioB
HA CBOIICTBA HAHOMATEPHAJIOB
CyOcTpyKkTypa HAHOKPHUCTAJIUIMYECKUX MATEpUajoB. AHOMaJIUU
5 | MEXaHMUYECKOTO MOBEACHUS; TeIIoGU3nIecKre u dekrTpudueckue | 2 (2)*

yeckux ¢eppomarHeTukon (HPD)

Pa3nen 6. MarautHble cBoiicTBa. Cynepnapa-MardHeTu3mM HAHOKPHUCTAJLIN-

6 CyOcTpykTypsl (pa3Mepbl kpuctaiuutoB) HO ¢ onTtumanbHbIMU 4
MarHUTHOMSTKMMHU U MarHUTHOTBEPIBIMU CBOMCTBAMH.
Pasznen 7. Marauro-conporusJjenue, '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 00yueHHst
. Kou-Bo
n/n Tembl JeKIMIi
4acoB

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

1

PasmepHbie 3¢ pekThl, CBONMCTBA N30JUPOBAHHBIX HAHOYACTHUIL U
HaHOMOPOMIKOB. OOBEKTHI U MPOIECCHl HAHO- U ME30TEXHOJIOTHH,
OCHOBHBIE KOHIIEIILINH.

1

3aliHA

Pa3znen 2. CKaanyloume 30HAOBBIC ME€TOAbI UCCJICIOBAHUA U ATOMHOI'O 1H-

Metoapl U TIpUOOPHI N7 UCCIAEAOBAHHS CTPYKTYPHhl HAHOKPHU-
CTAJUTMYECKUX MaTepuanoB. MeToabl U pUOOPHI Jisi UCCIIEeI0Ba-
HUSL U KiaccupUKalMK CyOMHUK-POKPUCTANIMYECKUX U HAHOIO-
POIIIKOB.

1(1)*

POIIKOB

Paznen 3. Cnoco0bl M3roToBjIeHNs CyOMUKPOKPUCTAVIHYECKHX U HAHOIIO-

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

1(1)*

Pasnen 4. IlonyyeHrne KOMIAKTHBIX CYOMHUKPOKPHUCTAIHYECKUX

9




n/mn

Tembl JeKnuu

KoJ-Bo
4acoB

H HAHOMATEPHUAJIOB

KoMmnaktupoBanue mopomkoB U 00xkur. Ocaxk/ieHue Ha MOJI0XK-
Ky. Kpucrannuzanus amopdHsix criiaBoB. IHTEHCUBHAS M1aCTH-
yeckas aeopmarus

Pa3ne.11 5. Bausinue PasMeEPoOB 3€PEH U I'PaHUI pa31€JioB
Ha CBOIICTBA HaHOMaTCpUuaJa0B

5

CyOCTpyKkTypa HAaHOKPUCTAJUIMYECKUX MAaTepuajoB. AHOMaIUU
MEXaHUYECKOTO MOBEACHUS; TEIIOPU3NYECKUE U IITEKTPUUECKUE
cBoiicTBa. [ MOpuHBIE HAHOKOMITO3UTHI.

0,5

Pa3nen 6. MarautHble cBoiicTBa. Cynepnapa-MarHeTu3mM HAHOKPHUCTAJLIIN-

yecknXx peppomarnerunkon (HD)

CyOcTpykTypsl (pasMepsl KpuctaumutoB) H® ¢ ontuMaibHBIMU

6 MAarHUTHOMSITKUMH U MarHUTHOTBEP/IBIMU CBOMCTBAMH. !
Pasznen 7. Marauro-conporusjenue, 'MC u KMC
[Tonyyenue u CcBONCTBa HAHOCTPYKTYp, obOmanarommx ['MC u
7 | KMC, ux npuMmeHeHue B TeXHHKE. J|ONMMpPOBAaHHBIE MaHTAHUTHI 0,5
nanrtana (u apyrux P39) ¢ T'MC u KMC.
Bcero 6(2)*
5.3. TemaTuueckuii IJIaH MPAKTHYECKUX 3aHATHIH
Ounas gopma oOydeHus
Kou-
n/m Tembl 3ansTHI BO
4acoB
Paznen 1. Ckanupyrouime 30H10BbIe METOAbI HCCJIEI0BAHUA U
aTOMHOI'0 AU3alHA
1 I/ICCJIG,Z[OBaI:II/Ie HNOBEPXHOCTH TBEPIBIX TEJI METOJIOM CKaHUPYIOIIEH 2 (2)*
TYHHEJIBHOW MUKPOCKOITUN
5 I/Iccnez{?BaHHe NOBEPXHOCTH TBEPJBIX TE€J METOJIOM ATOMHO- 2 (2)*
CWJIOBOW MUKPOCKOITMH B HEKOHTAKTHOM pEXUME
Pa3nes 2. CiocoObl H3roTOBJIEHUSI CYOMUKPOKPUCTANINYECKHX
¥ HAHONIOPOIIKOB
3. | ApredakThl B CKAHUPYIOIIEH 30HI0BO MUKPOCKOITUU 2
4 MexaHu3Mbl U KHHETHKA (OPMHUPOBAHUS HAHOAMOP(PHBIX TBEPABIX 9
TeJ.
Pa3nea 3. [lonyyeHne KOMIAKTHBIX CyOMUKPOKPUCTANINYECKHX
1 HAHOMATEPHAJIOB
5. | Cxanupytomiasi 30H10Bast JUTOrpadus 4
6 HccnenoBanue neopmMaimoHHOTO NOBeACHHS aMOp(HO- 9
HAHOKPUCTAJNIMYECKUX MATEPHAIIOB

Paznen 4. Bausinne pa3MepoB 3epeH U TPaHUIl Pa3/ie/ioB HA CBOIICTBA HAHO-

MAaTepPHAJIOB

10




7. | OOpaboTka 1 kosnyecTBeHHbIN aHann3 C3M n3obpakeHui 2 (2)*

8 N3ydenune CTpyKTypbl MAaTEpUAJIOB C HOHHO-TIJIA3MEHHBIMU T10- 2 (2)*
" | KpBITUSAMU.

Pa3nen 5. MarautHble cBolicTBa. CynepnapaMarHeTusM (peppoMarHeTHKOB
(H® HAaHOKPHCTAUINYECKNX)

9. | Mertos! HccenoBanmii HAHOYACTHI] H HAHOMATEPHAIIOB | 6

Paznen 6. MaruutHble cBoiicTBa. Cyneprnapa-MarHeTu3M HAaHOKPHCTAJLIU-
yecknXx peppomarnernkon (HD)

10 \ N3ydeHne CBOMCTB M MUKPOCTPYKTYPhl HAHOMAaTEPHAJIOB \ 4
Pasznen 7. Maruurto-conporusjenue, 'MC u KMC
11 N3ydeHue yclioBUi MOJy4eHUsI MAaCCUBHOTO aMOp(HOTO MeTaslIu- 5
YeCKOro CIIaBa
Bcero 34 (8)*

3aounHas hopma oOyueHus

Kou-

n/n TeMbl 3aHATHI BO
4acoB

Pasznen 1. CkaHupymoiiue 30H10BbIe METOAbI HCCJIEI0BAHUA U
ATOMHOI'0 JU3aiiHa

MccnenoBaHue MOBEPXHOCTU TBEPABIX TEJ METOAOM CKaHUPYIOLIEH 1

L TYHHEJIbHOM MUKPOCKOIINU

Pa3nes 2. CiocoObl U3roTOBJIEHUSI CYOMUKPOKPUCTALNINYECKHX

¥ HAHONIOPOIIKOB
4 MexaHu3Mbl 1 KHHETHKA (POPMUPOBAHUSI HAHOAMOP(MHBIX TBEPIBIX 1
TeJ.
Pa3nea 3. [lonyyeHne KOMIAKTHBIX CyOMUKPOKPUCTANINYECKHX
1 HAHOMATEPHAJIOB
5. ‘ CxaHupyroias 30H70Bas Jutorpadus ‘ 1
Pa3nen 4. Biusinue pa3MepoB 3epeH M TPaHUIl Pa3/ieioB HA CBOMCTBA HAHO-
MaTepHAJIOB

7. ‘ O0paboTka 1 KonumdecTBeHHBINH aHanu3 C3M n3o0paxeHui ‘ 2 (2)*

Pa3znen 5. MaruutHble cBoiicTBa. CynepnapamMarnetusm ¢geppoMarHeTuKkoB
(H® HAHOKPHUCTAIIHYECKHX)

9. | Merobl HCCIEIOBAHMI HAHOYACTHI] X HAHOMATEPHAIIOB | 1

Pa3nen 6. MarautHble cBoiicTBa. Cynepnapa-MarHeTu3M HAaHOKPHCTAJLIU-
yeckux ¢eppomarieruxkon (HD)

10 ‘ M3ydeHne CBOMCTB 1 MUKPOCTPYKTYPbl HAHOMATEPHAJIOB ‘ 1
Pasznen 7. Marauro-conporujenue, F'MC u KMC
11 N3ydenue ycrnoBuil moiaydeHHs] MACCUBHOTO aMOP(HOTO METaJLIH- 1
YECKOI'0 CIIJIaBa
Bcero 8(2)*

()* - 3anamust, npoooumbvle 6 UHMEPAKMUBHBIX hopMax

5.4. Conep:xkanue pa3iejoB JTUCHUILTHHBI
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Ne | HaumeHoBa- Komme-
Coaep:xxanue pa3jena
n/m | Hue pa3xesa TeHIHN
OCHOBHBIE T10- .
Pa3mepnsbie a3 pexThI, cBOKCTBA H30JIUPOBAH-
HATHS, TEPMHU- OIIK-5
HBIX HAHOYACTHI[ U HAHOMIOPOIIKOB. OOBEKTHI U
1. | HBI K onpene- IK-1
IIPOLIECCHl HAHO- U ME30TEXHOJIOTHH, OCHOBHBIE
JICHHS HaHO- I1K-4
KOHIICTILIHH.
TEXHOJIOTUU
CraHmpyIomIIe Metoap! 1 IpUOOPHI IS UCCIISTOBAHUS CTPYK-
30HIOBBIe Me- | TYPBI HAHOKPH-CTAJUTNYECKUX MaTeprainoB. Me- | QO[IK-5
2. | Tomsbl uccieno- | TOABI ¥ PUOOPHI ISl UCCIIEOBAHMS U KIIACCH- IK-1
BaHUSI U aTOM- | (hUKaAIMU CyOMHK-POKPUCTATUTMUECKUX U HAHO- 11K-4
HOTO JM3alHA | 110pomKoB
l"azoazHubie METOIbI; IIA3MOXUMHUYECKUN CUH-
Cnoco0bl u3- Te3, MexaHocuHTe3. OcakieHue U3 KOJUIOUI-
FO(TSOBHCHH’I HBIX PACTBOPOB; TEPMUYECKOE PA3IOKEHUE U OIIK-5
CyOMUKpPOKpU- . _
3. | &Y POKp BOCCTAHOBJICHUE. J[€TOHAIITMOHHBIN CUHTE3; IK-1
CTAJUIMYECKUX N K-4
JICKTPOB3PHIB. YTIOPSI0UECHNUE HECTEXUOMET- -
H HAHOTIOPOIII- AJIEKTPOB3P OpSAIOYEHHE HECTEXUOME
KOB PUYECKUX COCTMHEHUIN KaK METOJ] CO3JaHuUs
HAaHOCTPYKTYP.
[lonyuenne
KOMIAKTHBIX KommnaktupoBanue nopomkoB u 00xur. Oca-
4 CyOMHKpOKpH- | KICHHE Ha MOIOXKKY. KpucTammsanust 01%55_5
" | cTaluTMYecKuX | aMmop(HBIX CIU1aBOB. MIHTEHCHBHAS M1acTHYE- K-4
1 HAaHOMATCPH- | ckas nedopmarius
aJoB
Bnusinue pas-
MEPOB 3CPCH U | CyOCcTpyKTYypa HAHOKPUCTAIITMYECKUX MaTepH-
TPAHUIL PASAC™ | 5 6B AHOMAJIMH MEXAHMYECKOTO TIOBEICHUS OIIK-5
5. | 0B . IK-1
. Ter0(pU3NYECKUE U JICKTPUIECKUE CBOMNCTBA.
Ha CBOMCTBA [1K-4
HAHOMATEpHA- ['ubpuHBIE HAHOKOMITO3UTHI
JIOB
MarunuTtHsblie
cBorctBa. Cy-
eprapa- Cyoctpykrypsl (pazmeps! kpuctamnToB) HO ¢ | O1IK-5
MarHeTh3M
6. ONTUMAJIbHBIMA MAarHUTHOMSITKMMHU U MarHuT- IK-1
HaHOKpPHCTAI- -
HOTBEPJILIMU CBOMCTBAMHU 1TK-4
IU4ecKux dep-
POMarHeTUKOB
(Ho)
MarauTo- [Tonyuenue u cBOMCTBA HAHOCTPYKTYP, 00J1a-
2 | compoTHBIIE- narouux ['MC u KMC, ux npuMeHeHne B TEX- Ol_gff
* | mue, IMC un HuKe. JlonmupoBaHHbIC MAHTAHUTHI JJaHTaHa (1
KMC [1K-4

apyrux P33) ¢ 'MC u KMC.
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6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOI padoThl

Temamuueckuil niar camocmosamenbHol pa6ombz

PexoMeHyeMble HCTOYHUKH
napopmanuu (Ne HCTOYHHKA)

Koa- oc-
. (unTEp-
n/ | Temaruka camMoCTOATEJIbLHOM BO HOB- | JOIOJIHH-
1| padoThI YacoB | Hasl | TeJbHasl et
o/3 (m3 (u3 m.8 pecyperl)
n8 | PI) (u3 1.9
PI1JT) PIL)
1 | OcHoBbI HAHOTEXHOMOT MK 2/4 12 12,3 1-8
2 CDmnvquKHe METOJbI HAHOTEXHO- 2/4 1,2 1,2,3 1-8
JIOTUM
N3ydenune pu3nKo-MEXaHUUECKUX 1,2 1,2,3
3 | cpoiicts HAaHOMATEPHAJIOB HEpa3- 214 1-8
PYIIAIOIIMMHI METOJIaMHU
Onpenenenue nmapameTpoB CTPYK- 1,2 1,23
4 Typbl IOKPBITUA METOJIAMU PEHT- 214 1-8
T€HOBCKOM TH(PPaKTOMETPUU
nu MOJTy4YCHUS IUIEHOYHBIX 1,2 1,2,3
5 | HAHOCTPYKTYPHBIX TOKPBITHH o/4 1.8
METOJaMH  KOHIEHCAIlUh U3
napoBou (a3bl
CnocoObl moJiy4eHust HaHOMaTe- 1,2 1,2,3
pHAJIOB C UCTIOJIb30BAHUEM TEX-
6 | Honoruii 00pabOTKH TOBEPXHO- 2/4 1-8
CTH, OCHOBAHHBIX Ha (PU3UUCCKUX
porieccax
MOJTy4YCHUS YIJIEPOIHBIX 1,2 1,23
7| HaHOCTpYKTYD. 214 1-8
Hanokxommo3uTHBIC MaTepHaIbl
UCCJIEOBAHUS  CTPYKTYphl U 1,2 1,2,3
8 (U3UKO-MEXaHUYCCKHX  CBOWCTB | 2/2 1-8
HAaHOMATCPHUAIIOB
g [BaHue HaHvOMaTepI/IaJIOB B 4/ 1,2 1,2,3 1-8
PAKTUYCCKOMN JESITCIILHOCTH
10 | [Hoaroroska K MpakTUYECKUM 28/32 1,2 1,2,3 1-8
3aHSTUAM
11 | lHoaroroBka K Tekymiemy KOH- 10/30 1,2 1,2,3 1-8
TPOJIIO
Bcero 58/94
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Y4eOHO-MeTOAMYECKHE MATEPHAJIbI IJIsl CAMOCTOSTEIbHOM PadoThI:

1. KoBmoB A.H. «OCHOBBI HAHOTEXHOJIOTUH B TEXHUKE. YU4eOHOE TTOCOOHUE ISt
CTy.. BeIcII. yueO. 3aBenenuit. Jonyn. YMO no oOpa3zoBaHuio B 00J1. aBTOMAaTU3H-
POBaHHOTO MAIIMHOCTPOCHHS. - 2-€ U31., cTep. - MockBa: M3nat. nentp "Axanemus”,

2011. - 240c.

2. MaTepuaJioBe/ieHHe U TEXHOJIOTHSI MATEPUAJIOB . yueOHOe TTocobue, pe-
koM. Hayuno-meToaudeckum coBeroMm / ITox pen. A. W. bartbiesa. - Mocksa: MH-
dOPA-M, 2013. - 288c.

MeTtoauveckue peKOMeHIANHU CTYAEHTY K CAMOCTOSITEJILHOM padoTe

CamocTrosiTeJbHasi paboTa CTYAEeHTOB, TIPEIyCMOTPCHHASI YI€OHBIM TUTAHOM
B 00beme He MeHee 50-70% o6miero KonmdecTBa 9acoB, COOTBETCTBYET Oojee TiTy-
OOKOMY YCBOCHHIO M3y4aeMOro Kypca, pOpMHUpPYEeT HaBBIKH HCCIICIOBATEIBCKON pa-
OOTBI ¥ OPUEHTUPYET CTYJACHTOB Ha YMCHHE NMPUMEHATh TCOPETUYCCKHE 3HAHUS Ha
IPaKTHKE.

CamocTtosTenpHas paboTa HOCUT CUCTEMATHICCKUI XapaKTep.

Pe3ynbTaThl caMOCTOSTENIbHON pabOThl KOHTPOJHMPYIOTCS IPEIoIaBaTeeM H
YUUTBIBAIOTCS TIPU aTTECTAIMK CTyAeHTa (3aueT). [Ipu 3TOM MpOBOAATCS: TECTUPOBA-
HUE, DKCIIPECC-OMPOC Ha MPAKTUYCCKUX 3aHATHAX, 3aC/IyIIMBaHUE JTOKJIAN0B, pede-
paToB, IpOBepKa MUCbMEHHBIX pa0dOT H T.1.

3amaHus I CaMOCTOSATEILHOW pabOThl COCTABIISIFOTCS M0 pa3JieiaM U TeMaM,
10 KOTOPBIM HE MPEAYCMOTPEHBI ayJIUTOPHBIC 3aHATHSA, JIMOO TpeOyeTcs JOIMOJIHU-
TEJBHO MPOpadoTaTh M MPOAHAIM3HPOBATh pacCMaTPUBACMBIH MpeIoaaBaTeiicM Ma-
TepHuall B 00beMe 3aINIaHUPOBAHHBIX YaCOB.

JIJIs TIOATOTOBKHU K 3aHSATHSM M BBIMOJIHCHHS CAMOCTOSITEIBLHOW padOThI, CTY-
JCHTaM PEKOMCHIYIOTCS YYCOHO-METOAMUYECKHE HM3JaHHs, a TaKKe METOIUYCCKHEC
MaTepHasIbl, BBINYIICHHBIC Kadeapoil CBOUMHU CUJIAMU U MPEAOCTaBJISIEMbIC CTY/ICH-
TaM BO BpeMs 3aHATUH (IPUIOKCHHUS):

e HarsIIHbIe TOCOOus (MIaKaThl);

® TJIOCCApHUH - CJIOBaph TEPMUHOB TI0 TEMATHKE JTUCIIUTIINHEI,

® TE3UCHI JICKIIUMU.
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CamocrosiTesbHass padora ¢ KHUIoi. B Hame BpeMsi KHUIa CYyILECTBYET B
IByX (opMax: TpaaUIIMOHHON U 3JMEKTPOHHON. B HHTEpHEeTe CyIIecTBYIOT Lembie 61o-
JMOTEKH, PACIIOJIATaoLINe AECATKAMU ThICSY DJIEKTPOHHBIX TEKCTOB. CeronHs B 00-
HIECTBE MPe0o0IaaeT MHEHHE, YTO IE€YaTHAsl KHUra U €€ KOMIIbIOTEPHBIN TEKCT J0-
HOJHSIOT JIpYT Apyra. Mcronb3ys 3JIeKTPpOHHbIN BApUAHT KHUTH 3HAYUTEIHHO ObICTpee
IOJITOTOBUTH Ha €ro 0ase pedepaT, KOHTPOJIbHYIO paboTy, IOI0OTHATh TEKCT CBOEH pa-
00THI O TpeOyeMblll y4eOHBIM 3aaHneM 00beM. [ledaTHpie KHUTH ropas/o Jerye u
yno0Hee YUTaTh.

Pabota ¢ KHUIOM, CTYJEHTBI CTAIKUBAIOTCA C psiioM npodseM. OnHa U3 HUX —
Kakas kHura jydue. llenecooOpazHo B mepByI0 oyepe/lb 0OpaTUThCS K JUTEpaType,
PEKOMEHI0BaHHOM mnpenojanareneM. LlenecooOpa3Ho MpoYNTaTh AHHOTALMIO K KHUTE
Ha €€ CTpaHUIaX, B KOTOPOH yKa3aHO, KOMY U JJIs KaKuX IeJiell OHa MOET ObITh MO-
JI€3Ha.

Hpyras npobiema — kak 3(pQPEeKTUBHO yCBOUTh Marepuan KHUTUA. KadecTBo
YCBOEHHSI yUEOHOTO MaTepualia CylIECTBEHHO 3aBUCIT OT MAaHEPhl MPOUYTEHHS] KHUTH.
MO>KHO BBIIEANUTH MSTh OCHOBHBIX IPUEMOB pa0OTHI C JINTEPATYPOK:

YreHne-mpocCMOTp UCIIONB3YETCs sl TPEIBAPUTEIIBHOIO 03HAKOMIIEHUSI C KHU-
roil, OLEHKH €€ LEeHHOCTU. OH MpearnonaracT 03HAaKOMJICHUE C aHHOTAalUMEW, Tpeau-
CJIOBHEM, OIJIABJICHUEM, 3aKJIFOUCHUEM KHUTH, TIOMCK MO OIJIaBJICHUIO HanboJiee Bax-
HBIX MBICJIEN U BBIBOJIOB aBTOPA MPOU3BEICHUSI.

BribopouHoe uTeHue npeanonaraeT n30uparTesibHOe YTEHUE OTIENIbHBIX pasfe-
JIOB TEKCTa. DTOT METOJ UCTIOJIb3YETCsl, KaK MPAaBUIIO, IOCIE MPEABAPUTEIBHOTO MPO-
CMOTpa KHUTH, IIPU €€ BTOPUYHOM YTEHUHU.

CkaHMpOBaHUE MPEACTaBIAET OBICTPBIA MPOCMOTP KHUTHU C LIEJIbIO MOUCKa ¢a-
MUINH, (haKTa, OLICHKH U JIp.

VYrny6neHHoe uyTeHHE MpeArnoaraeT oopalieHue BHUMaHUs Ha JeTald Ccoaep-
KaHMsI TEKCTa, €ro aHajau3 U oueHKy. CKopocTh MOAOOHOTO BU/IAa YTEHUSI COCTABIISET
OpUeHTUPOBOYHO 70 7-10 cTpanur B yac. OHa MOXKET OBITh U BBIIIE, €CIIU YUTATENb
yKe 00J1afjaeT onpeielIeHHbIM 3HAaHUEM 110 TEME KHUTY WU CTaThH.

VYriyOneHHOe YTeHHE JTUTEepaTyphl IPEANOIaraer:

L4 CTpeMJ'ICHI/Ie K TIOHMMaHHUIO IIPOYHUTAHHOIO. be3 nonumanus CMBICJIA,
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MPOYUTAHHOTO MH(GOPMAIIMIO €€ OYEHb TPYIHO 3aTIOMHHUTb.

e OOnymbIBaHUE H3JIOKEHHOW B KHUTe WHpopmarnuu. Torma coOCTBEHHBIE
MBICIIM, BOSHHUKIIME B XOJi€ 3HAKOMCTBA C UY>KUMHU pabOTamH, MOCITY>KaT OCHOBHOM
JUIS TIOJTyY€HHSI HOBOTO 3HAHUSI.

e MBICIIEHHOE BBIICJIEHUE KIIFOUEBBIX CJIOB, UJEH pa3apoOJIeHUuEe COAepH aHUs
TEKCTa Ha JIOTUYECKUE OJIOKM, COCTABIIEHUE IJIaHa MpPOYMTaHHOro. Ecinu cryneHt
MMEET JEJIO C JUYHOW KHUTOM, TO KIIFOUEBBIEC CJIOBA U MBICIA MOXHO IMOAYEPKHYTh
KapaHJIaIIoM.

o CocTaBieHHE KOHCIIEKTa M3YYEHHOro Marepuana. Eciam ctates wim pasnuen

KHUTU 10 00bEeMY HEOOJIBIION, TO I1eIeCO00pPa3HO MPUCTYNHUTh K KOHCIEKTUPOBAHUIO,

[MpOYMUTaB UX ITOJIHOCTBIO. B APYTHUX CIIYYasiX KEJIATCIbHO IIPOYNUTATh 7-10 CTpaHMLI.

7. ®OHBI OLIEHOYHBIX CPEACTB

7.1. Illepeyenb KoMNETeHIUI ¢ yKa3aHMEM 3TanoB UX ()OPMUPOBAHUS
B IIpolecce 0CBOCHUA 00pa30BaTe/IbHOM POrPaMMbI

Cemectp (kypc) Jucuuniunsl /3JeMeHThl niporpammbl (mpaktuku, HA), yyact-
Bylomue B GopMHUPOBAHMN KOMIICTCHIIMH

OIIK-5 - cnoco0HOCTHI0O 000CHOBAHHO BHIOMPATh MAaTEPHAJ U CIIOCOOBI €ro 00padoTKHU
JUISI TOJTyYeHHUsl CBOMCTB, 00ecneYnBAIOIINX BHICOKYIO HA/IESKHOCTBD JIETAIHN
2.3(2,3) MarepuanoBeIeHHE U TEXHOJIOTHsI KOHCTPYKIIMOHHBIX MaTepPHaJIOB
4(3) ConpoTHBJICHHE MaTEPHAJIOB
6(4) JleTamm MallivH ¥ OCHOBBI KOHCTPYHPOBaHHE
6(4), 7(5) Hanie)>xHOCTh ¥ pEMOHT MaIlluH
8(5) TexHOJI0THs MAIIMHOCTPOCHHUSI
7(3) Hanorexnomoruu u HaHomatepuaisl B ATTK
[IpakTHKa 1Mo MOJYYCHUIO IEPBUYHBIX MPOPECCHOHATBHBIX YMEHUH U
2,4(2,3) HAaBbIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHHUH 1 HaBBIKOB HAyYHO-
MCCIIEIOBATEILCKOM JIESITEbHOCTH
2(2) TexHosornyeckass B MACTEPCKUX
8(5) 3amuTa BBITYCKHOMN KBaTU(PUKAMOHHON pabOThl, BKJIIOYAsl TOATOTOB-
Ky K IIPOIIEype 3aIUThI ¥ POLEAYPY 3aIIUTHI
IIK-1 - roroBHOCTH H3y4aTb H HCHOJb30BATh HAYYHO-TEXHHYECKYI) HH(pOpPMALMIO,
0TeYeCTBEHHbIN M 3apy0e:KHbII ONBIT N0 TEMATHKE HCCJICTOBAHUN
5(3) Mertpostorusi, CTaHAapTU3AIMS U CepTHHUKAIHSI
4(1) Ob6ee 3emienenye
5(3) ManmHbI ¥ TEXHOJIOTHH B )KHBOTHOBOJICTBE
6(4), 7(5) DKcInTyaTanys MallMHHO-TPAKTOPHOTO TapKa
8(5) HcnplTanue cenbCKOX035MCTBEHHOW TEXHUKU
7(5) [TobeMHO-TPaHCTIOPTHPYIOIINE MAIITHHBI
8(5) TexHOoIOorus MAaTMHOCTPOCHUS
5(2) OCHOBBI HAYYHBIX MCCIICAOBAHNN
5(2) [TaTenToBenEHNE
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8(5)

Mexanuzamnusa caIoBOICTBA

8(5) MexaHu3alus BHHOTpaiapcTBa
8(5) [TpoekTHpOBaHKE MPEANPHUATHI TEXHUUECKOTO CEPBHCA
8(5) O0opyJ0BaHHE NPEANPUSITHI 10 TEXHUIECKOMY CEPBUCY
7(4) HoBble MaluHbl ¥ TEXHOJIOTHH B )KUBOTHOBOJICTBE
7(4) Texandyeckoe 00CTy)KUBAaHUE TEXHOJIOTHIECKOTO 000Dy I0BAHUS
7(3) Hanorexnosoruu u HaHomatepuaibl B ATTK
7(4) HoBble sHepreTHUECKKe CPEICTBA U IBUTATEIH
1(1) Benenne B mpo)eCCHOHATBHYIO NIESATEIHHOCTh
1(1) PasBuTHE arpOMHKCHEPUH
8(5)* MenuopaTuBHbIE MAIIHHBI
8(5) HeTpaauiimoHHble HCTOYHUKN SHEPTUN
8(5) 3apyOekHas CEIbCKOX035HCTBECHHAS TEXHUKA
8(5) XpaHEHHUE CeIbCKOX03IUCTBEHHON TEXHUKH
6(4) OO01mas dHepreTUKa
[IpakTHKa MO TOJYYCHHIO TEPBHUYHBIX MPO(ECCHOHAIBHBIX YMEHHH H
1(2) HAaBBIKOB, B.T.4., TMEPBUYHBIX YMEHHA ¥ HAaBBIKOB HAy4HO-
HCCIIC/IOBATEIIBCKOM IS TEIbHOCTH
4(3) YnpaBieHnue CebCKOX035HCTBEHHOW TEXHUKOM
4(3) TexHosornuecKast 3aBOJICKast MPaKTHKA
4 (4) HayuHno-nccienoBatenbckas padora
6(4 TexHoJIOrHYecKast B CEJIbCKOX 035 HCTBEHHBIX MPEIIPUATHSIX
8(5) [penaumioMHas IpaKTHKa
8(5) Zammura BKP, BKjIr0Uast moAroToBKY K MPOIEAYPE 3aIIUThI U MPOLEAYPY

3alIUThI

IIK-4 - cioco0HOCTH OCYHIECTBJATH COOP M aHAJM3 UCXOAHBIX JAHHBIX /Il pacyeTa

H IMPOCKTUPOBAHUSA

2(1) HauepraTenpHasi reoMeTpus U HEXKEHEpHAs rpaduka
5(3) Mertposorusi, CTaHIapTU3ALMs U CePTUDHUKALIHS
6(4) Jletanu MamH ¥ OCHOBBI KOHCTPYHUPOBAHUS
3(3) ManvHbl ¥ TEXHOJIOTUHU B )KHBOTHOBOJICTBE

4(4),5 (5) TpakTopsl 1 aBTOMOOHIIN

5,6(3,4) CenbCKOX03IHCTBEHHBIE MAIITUHEI

6(4), 7(5) DKCIuTyaTanusi MalliHHO-TPAKTOPHOTO MapKa

6(4), 7(5) Hane:xHOCTh M pEMOHT MallliH
8(5) [IpoekTupoBaHue MPEANPHUITUI TEXHUUECKOTO CEpPBHCA
8(5) O0opy10BaHKE TPEANPUSITHI 110 TEXHUIECKOMY CEPBUCY
7(3) Hanotexnonorun u Hanomarepuaisl B AITK
8(5) HeTpaauiinonHbie HCTOYHUKH SHEPTUN
8(4) 3apy0OeskHas CeIbCKOXO03sIIICTBEHHAs! TEXHUKA
6(3) [IpakTHKa MO MOJTYYEHHIO NPO(ECCHOHATBHBIX YMEHHH M OMbBITA IPO-

(dheccroHaTbHOM NEeITeTbHOCTH

6(4) HayuHo-uccnenoBarenbckas pabora
8(5) [penaumioMHas mpaKTHKa
8(5) 3amumra BKP, BKiIrOUas moAroToBKy K MpoLeAype 3alluThl U IPOLEAYPY

3aIIUThI

7.2. Onucanmne nokasarejeil 1 KpuTepueB OLlEHUBAHUS KOMIIEeTEHIIH

Kpurepun oueHuBanus

IToxazaTenn

YpoBeHb 0CBOCHMS
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Jlonmoporospliii IToporoBbliii IIpoaBuHYTHIM Broicokmnii
(«aeymoBnerBopu | («ymoBIETBOpPU- («xoporo») («OTaHYHO»)
TEIILHO) TEJIBHO)
OIIK-5
3nanus: OrcyrcrBue i | 3HaeT kBanupuka- | 3HaeT KBanupuKa-
Hatnume Qpar- M0 HAHOMAaTepHa- | MU0 HaHOMaTepra- | 3HaeT KBaIuQpuKa-
JIOB; TEXHOJIOTHIO JIOB; TEXHOJIOTHIO L0 HAaHOMaTepHa-
MCHTapHBIX 3Ha MOTYYEHHS ¥ TIPU- MOTYYCHHS ¥ TIPU- JIOB; TEXHOJIOTHIO
HUH, TIPCAYCMOT- | meHeHusl ¢ cyuye- MEHEHUsI ¢ Hecyuje- | TIOIyYEHHsI U TIPU-
PEHHBIX JaHHOMI CIMGEHHbIMU OWUb- | cmeennbiMu owub- | MEHEHUS Ha 6bICO-
KOMIIeTEeHIHeH Kamu Kamu KOM YpOGHe
YMeHus: OtcyTcTBUE yMe- | YMEET BECTH IIOUCK | YMEET BECTH IIOHUCK VMeeT BECTH TTOHCK
HMH, IpemycMoT- | HHpOpMaLKK 0 HO- | HHGOPMALMH O HH(OPMALIH © HO-
| BBIX TEXHOJIOTMAX B | HOBBIX TEXHOJIOTU-
PEHHBIX  TaHHOU BBIX TEXHOJIOTHAX B
- 0o0acTy HaHOMa- sIX B 00J1aCTH
KOMIICTCHIIUCH 00JacTH HaHOMAaTe-
TEPUANIOB C cyuje- HAHOMATEPHAJIOB C
PHUAJIOB HA 8bICOKOM
CIMGEHHbIMU 30~ HEKOmopbIMU 34- oehe
MpyOHEeHUSMU. MpyOHeHUsMU P
HaBbIku: OtcyTcTBUE WIIH B
JIaIeET METOIU-
"Hajguuue dhparme- | Bmageer meTomu- N Bmaneer metonu-
b KOM I;Hanma KZC[)H KOH aHajIm3a KoH- KoM I2[1}121.111/1321 KI([)H
TapHBIX HABLIKOB CTPYKIIMOHHBIX CTPYKHHMOHHBIX CTPYKITHOHHBIX
TPyKI pyKu
TIpey CMOTPCH= HAaHOMATEPHAIIOB B ::Egnh:?i?ﬂjzgf ¢ HAaHOMATEPHAIIOB 8
HBIX JAHHOU KOM- | g nuskom yposHe. 5 P NnoHOM 00veme
— MpPYOHEHUSMU
IIK-1
3HaHuA. OtcyTcTBHE WIIH 3HaeT OCHOBHBIE 3HaeT OCHOBHLIE 3HACT OCHOBHDIE
Hanmuuue dpar- BHIBI HAHOMATEPH- | BH/IBI HAHOMATEpHa- BHIBI HAHOMATE
MEHTApHBIX 3Ha- aJIOB UX CBOMCTBA; JIOB UX CBOMICTBA; PHAJIOB HX CBOF
o METOBI UCCIIEN0BA- | METOBI UCCIIEI0BA-
HHH, TIPEIyCMOT= HUSA }?aHOMaTeIJ;[I/Ia- HUS }?aHOMaTeI);[I/IaJIOB CTBA, METO/Ib HC-
PEHHBIX JTaHHOU CJIEIOBAHUS HAHO-
KOMITETeHIHEi JIOB C cyujecmeen- C HeCyuecmeeHHbIMU MATEpHATIOB Ha
HbIMU OWUOKAMU owubKamu
BbICOKOM YPOBHE
YMenus: OTtcyTcTBHE e- | YMeeT ucnonn3o- VYMeeT UcIonn3o-
Y M ‘YMeeT ucnonbp30BaTh
7 - | BAaTb OCHOBHEBIE BAaTh OCHOBHEIE
- HpeHYCMOTv TIOHSTHS, 3AKOHBI i | O nobHPIC TOHATHA, 1 o o THsL, 3KOHbI
PEHHBIX  TaHHOU ’ 3aKOHBI M MOJEIIN ’
KOMITETEHIHCH MOJICJIH COBPEMEH- COBPEMEHHOTO Y MOJISJIU COBpeE-
HOT'O0 HAHOMATEPH- MEHHOI'0 HaHOMa-
ATOBE ) _ | HaHOMaTepHaoBe- ]
TIEHNS, METO CHEST: METOIBI TEPUAIOBEICHHS,
JIbI HAHOTEXHOJIO- ' . METOIbI HAHOTEX-
N HAaHOTEXHOJOTHH, N
THiA, MOAUDHUIPO- HOJIOTHH, MOJIU-
BAHSL [IOBG _ MOAUGHUITAPOBAHIIS
PXHO (burpoBaHus
oTH TBe _ | IOBEPXHOCTH TBEP-
PIBIX MaTe MTOBEPXHOCTH
JIBIX MaTePHAJIOB ¢
pHAIOB ¢ Ccyuye- TBEPIBIX MaTEPH-
CIMEEHHbIMU 3a- HeKOMOpbIMU 3a- aJIOB HA 6bICOKO.
M
MpyOHeHUsAMU
mpyOHEeHUSIMU. yposHe
HaBpIKHU: OtcyTcTBUE WIIH Bmaneer meTomamu | Bnanmeer meTomamu Bnaneer metona-

Hanuuue pparme-
TapHBIX HABBIKOB
MPEeyCMOTPEH-
HBIX JaHHOU KOM-
HeTeHIuen

pemeHI/m KOHerT-
HBIX 3a/1a4 U3 pas-
JIMYHBIX I/IH)KeHep-
HBIX 00JIaCTEN;
MIPOBEACHUS aHAIU-
3a 1 BEIOOpA OITH-
MaJIbHBIX METOJIOB

PEUICHUA KOHKPET-
HBIX 3a/1a4 U3 pas-
JIMYHBIX UHXCHEP-
HBEIX o0nacTei; mpo-
BEJICHUA aHaIu3a U
BBIOOpA ONITUMAITB-
HBIX METOZIOB HaHO-

MU PEIICHUS KOH-
KPETHBIX 3a]1a4 U3
Pa3IUYHbIX UH-
JKEHEpHBIX 00J1a-
CTeH; MPOBENCHUS
aHaim3a u BeIOopa
OITHMAJIBHEIX
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HaHOTEXHOJIOTUI
JUISL peTLICHUS TIPO-
0J1eM COBpEMEHHO-
ro MaTepuasoBe/e-
HUS 1 MEXaHUKH B
Oymytiet nesTenb-
HOCTH HA HUZKOM
YpogHe.

TEXHOJIOTHH JUTS pe-
LICHHS ITPOOJIEM CO-
BPEMEHHOT'O MaTepH-
aNoBeICHHsSI U MeXa-
HUKHA B OyIyIien
NeATETBHOCTH C He-
KOMopbLMu 3ampyo-
HeHUAMU

METOIOB HAHO-
TEXHOJOTUH IS
perIeHus Ipo-
051eM COBpeMeH-
HOT'O MaTepHaJIo-
BEJCHHS U MeXa-
HUKU B OyayIien
JIEITENHHOCTH 6
NnoaHOM 00beme

Hajgu4ue ¢par-
MEHTapHBIX
HaBBIKOB Mpey-
CMOTpPEHHBIX JIaH-
HOM KOMIETeHIIU-
en

Bnaneer meToau-
KOM aHaJim3a KOH-
CTPYKIIMOHHBIX
HaHOMAaTEPHUAJIOB B
HA HU3KOM YpPOBHe.

Bmaneer metonukoi
aHanM3a KOHCTPYK-
IIMOHHBLIX HAHOMATC-
pHAJIOB C HEKOmMO-
pblMU 3amMpPYOHEeHUS -
Mu

MK-4
3HaHus: OtcyrcrBue win | 3HaeT kBamupuka- | 3HaeT KBanuduka-
Hanuuue par- A0 HAHOMAaTepua- | MU0 HaHOMaTepHua- 3HaeT kBamupu-
MEHTapHBIX 3Ha- JIOB; TEXHOJIOTHIO JIOB; TEXHOJIOTHIO Kalluio HaHOMAaTe-
HHif, ipeycMoT- | MOVIYHEHHS H IpH- MOJTYYCHHS M IPUME- | PHAJIOB; TEXHOJIO-
PCHHBIX JIAHHOI MEHEHUsI ¢ cyuye- HEHWUS ¢ Hecyuje- THIO TTOJTYYCHUS U
N CMBEHHBIMU OWUO- | CTNBEHHBLMU OULUO- TIPUMEHEHWUS Ha
KOMITETEHITUEH
Kamu Kamu 8bICOKOM YPOBHE
Ymenns: OtcyTcTBHE yMe- | YMEET BECTH IIOMCK | YMEET BECTH MOUCK | YMEET BECTH I10-
HHH, TPEmLyCMOT- nH(pOpMAIUH 0 HO- | HH(OPMAIIHK O HO- HCK nH(pOpMaAITUN
peHHI)IX I[aHHOfI BbIX TEXHOJIOI'UAX B BbIX TEXHOJIOT'UAX B O HOBBIX TEXHOJIO-
KOMITETCHIEH obnacTu HaHOMa- obnactu HaHOMaTe- | THSAX B o0JacTu
TEPHUANIOB C cyuje- PHAJIOB ¢ HEKOMO- HaHOMAaTEePHAJIOB
CMBEeHHbIMU 33- PpbiMU 3ampyOHeHUs- | HA 8bICOKOM
MpyOHEeHUSIMU. MU ypogHe
HaBbiku: OtcyrcTBUE MK

Bnageer meTonu-
KOI aHalMn3a KOH-
CTPYKIIMOHHBIX

HaHOMAaTEePUaIOB
6 NOJIHOM 0Oveme

7.3. TunoBbIe KOHTPOJIbHBIE 3a]aHUSA

TecTbl 1J151 KOHTPOJIA

Bomnpoc 1. Kakoif MeToJ] HE OTHOCUTCSI K OCHOBHBIM METOJIaM OJy4YEeHHUS YT~

JIEPOJHBIX HAHOTPYOOK M HAHOBOJIOKOH?

" Jlyrosoii

JlazepHO-TepMHUUECKUI

[Tuposntnyeckui

buorexnoiornueckuit

Bonpoc 2. O6pazoBanue cynepMoseKyJibl B CyIpaMOJIEKyISIPHON XUMUU

MOKHO OIIMCaTh Kak.:

Penienitop + cyocTpat(ni)

PeuenTop + penentop
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Cyoctpat + cyoctpat(br)
“  Penenrtop + MOHOMEDHI

Bonpoc 3. Kakumu 00s13aTebHBIMU CBOMCTBAMH JOJIKEH 00J1a7aTh KaHTHJIE-

Bep?

" JIOJDKEH TPOBOAUTE 3JIEKTPUUYECKHUI TOK

" JIoJoKeH OBITh BBITIOJIHEH U3 MATHUTHOTO MaTepHalia

* JlomxeH OBITh BBIIOJIHEH U3 3aKAJIEHHOM CTaJIN

JOJDKCH OBITh THOKMM C M3BECTHOM JKECTKOCTBIO

Bonpoc 4. Kakoit n3 MUKPOCKOIIOB M300pETEH MO3KE OCTATLHBIX?

CxaHupyromuil CUII0BOM MUKPOCKOIT
CkaHUPYIOMMI TYHHEIbHBIM MUKPOCKO
PacTpoBsIii MUKpOCKOIT

[IpocBeumnBaronuii 3JIEKTPOHHBIN MUKPOCKOIT

Bonpoc 5. ['1e 6601 H300peTEéH CKaHUPYIOIIUH CHIIOBOM MUKPOCKOTT?

'S

B Poccun, B pusnko-rexauueckoM HHCTUTYTE UM. Modde
“ BCIIA, IBM

'S

B repmanckom ¢punuane IBM

B mBeiiiapckom punnane |IBM

Bonpoc 6. KTo BBen B Hay4HYIO TUTEPATYPy TEPMUH HAHOMATEPUAIIBI?

'S

I'. I'nenitep
“OK N Andepon
P. ®eitnman

. Hpexcnep
Bomnpoc 7. [Touemy pubocomy Ha3bIBalOT MOJIEKYJISIPHBIM acceMOiepom?

PuGocompl cTposT GeKH, OCHOBBIBASICh HA UHCTPYKIIUSX, XPAHSAIIUXCS HA
guTkax PHK.

PubGocoMbl UMEIOT pazMep HECKOJIBKO JIECATKOB HAHOMETPOB.

Pu6ocombl MOTYT cBOpauuBaThCs B KIIyOKH, U3MEHSISI YeTBEPTHUUHYIO
CTPYKTYpY
" Pu60co6bl yMEIOT NPeoOpa3oBEIBATH MEXAHHUECKYIO SHEPTHIO B SHEPTHIO
XMMUYECKUX CBSI3EH.
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Bomnpoc 8. Eciii mnoMecTuTh TOHKUH CJI0M MOJyITPOBOJHUKA C IIUPOKOH 3a-
MPEIIEHHON 30HOW MEX1y ABYMSI ITOJTYIPOBOJHUKAMHU C Y3KOM 3aPEIIEHHON 30HOU

TO IIOJIYYHTCH.

e

KBaHTOBas Touka

KBanTOBas ama

I

KBanToBBIi1 Oaprep

KBanTOBAada urina

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

YCCKOM CIICKTPC HOJIYHpOBOI[HI/IKOB?

30Ha NPOBOJIUMOCTH

I

3anperHas 30Ha
BasientHag 30Ha

KBaHTOBAasA 30HA

Bonpoc 10. Yto Takoe Be3UKyIbI?

'S

CyOKJIETOUHBIC YaCTHUIIbI
Hanopasmepnsbie BUpychl
3aMKHYyTbIe OUCIIOHBIE MEMOpPaHHbIE 000JIOUKHU

benkoBbie MOEKyIIbI, coaepkamue GepMeHThI

Bonpoc 11. Kakas Benuunna He BXOAWUT B ypaBHeHue [ m66ca-Tomcona?

Temneparypa 1aBiIeHUs
CB00OOIHAs! TOBEPXHOCTHAS SHEPI U
N3meHenue TennocoaepKanus

Bsskocth kpucTammra

Bonpoc 12. Uto Takoe MONEKyJISIpHBIN accembiiep?

Mernpuaiimas yacTulia aToMa

MonekynsipHas MallnHa, KOTOpas 3alporpaMMUPOBaHa CTPOUTh MOJIEKY-
JSIPHYIO CTPYKTYpY U3 00Jiee MPOCThIX XUMUUYECKUX OJIOKOB

'S

CyOxkJeTouHast yacTuIa

Kommounuerit ancamo6ias [1AB
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Bonpoc 13. KTo BniepBbie BHIIBUHYI UJICI0 O PA3BUTUU HAHOTEXHOJIOTUU B CO-

BpeMEHHON (OPMYINPOBKE?

“ I1.C. Jlamnac

'S

2. dpekciuep

P. ®eitnman

'S

H. Bunep

Bomnpoc 14. Kak Ha3piBaeTCsl 3HaMeHHUTas KHUTa J. J[pekciepa, mocBAIEHHAS

HAHOTEXHOJIOTHUU?

MamuHbl KOHCTPYUPOBAHUS
MaimmBebl HAHOTEXHOJIOTUH
ManmmHsl co3aaHus

MamuHbl TEXHOJIOTUH

Bonpoc 15. Kakoe cBoOiCTBO XapakTEpHO AJISI MUKPOIMYIbCHUN?

MHUKpPO3MyYIIbCHH IPO3PAYHBIE KUIKOCTH
MHUKpPO3MYIIBCHA UMEIOT TEMHO-CEPBIN LIBET
MuUKpO3MyIIbCUH HENTPO3PAYHBIE JKUIAKOCTH

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

Bonpoc 16. Kakas u3 HaHOCTPYKTYp SBIISIETCS TEPMOJUHAMUYECKHA HEYCTOM-

YUBOI?

Mukposmyinbcus
Munesnisl
YrnepoaHbie HAHOTPYOKHU

HanocTpykTypsl, hopMupyromuecss HHTCHCUBHOM MIacTUYECKO aedop-
Maluen

Bonpoc 17. Yto o3nauaer ypaBHenue I n66ca-Tomcona?

B3anMocBs3b TOBEPXHOCTH 00BEKTA U €T0 00beMa
B3anMocBs3b TeMIIepaTyphl IJIaBJACHUS KPUCTAJUTUTA U BA3KOCTH
B3anMocBsI3b U3BMEHEHUS TEIUIOCOACPKAHUS KPUCTAJUTUTA U €T0 COCTaBa

B3auMocBs3p TemMniepaTypsl IUIaBJICHUS KPUCTAJLIMTA U KPUBU3HBI OTPaHU-
YUBAIOLLIEH €ro HOBEPXHOCTH
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Bomnpoc 18. B kakoM MUKPOCKOIIE UCTIOIB3YETCS KAaHTUIIEBEP?

l'_' v o
CKaHI/IPYIOH_II/II/I CUJIOBOU MHUKPOCKOII

CKaHUPYOMHMI TYHHEIbHBI MUKPOCKOI
PacTpoBbIii MUKPOCKOTI

[IpocBeunBaromunii 3JIEKTPOHHBIA MUKPOCKOIT

Bomnpoc 19. Pabora ckanupyromero TyHeJIbHOI0 MUKPOCKOIIAa OCHOBaHA Ha!

(" 9
Hudpakunu peHTreHOBCKUX JIydel

[ ) 9
D¢ddext TyHHETMPOBAHUS PICKTPOHOB YePe3 TOHKUN AUDIICKTPUICCKHIMA
MIPOMEKYTOK MEXIY MPOBOJIAIIEH TOBEPXHOCTHIO 00pa3iia U CBEPXOCTPOM UTIION

[IpocBeurBanue oOpa3ia peHTT€HOBCKUMH Jy4yaMu

o
HpOCBC‘lHBaHI/IG o6pa3ua ITYYKOM 3JICKTPOHOB IIPHU YCKOPAIOIICM HaIIp:-

sxeranu 200-400 kB

Bonpoc 20. Uto HE MOXKET SIBISATHCA CyHPaMOJICKYIISIPHBIM aHCaMOIeM?

Besukymna
Munenna
MukposmyJiibcnst

IMPpaBHUJIBHOI'O OTBCTA HCT

Bonpoc 21. O6pariatorcs a1 B HyJIb BOJTHOBBIC (DYHKIIMM HAa TPaHUIE KBAHTO-

BOU SIMBI

i
Ila
-
Her
Bomnpoc nocraBieH HEKOPPEKTHO

OTBET 3aBUCHUT OT MU PHUHBI KBAaHTOBOU SIMBI

Bonpoc 22. [Tomeniast TOHKUN CJIOM MOTYNPOBOJHUKA C Y3KOU 3anperiéHHON
30HOU MEX]y ABYMS CIIOSIMH MaTepuaia ¢ 00jee IUPOKOH 3anpeimEéHHON 30H0M, 1Mo-

JIy4aroT:

KBaHTOBYIO TOUKY
KBanTOBYy10 sIMy
KBanToBBIi1 Oapbep

KBaHTOBYIO HIITY
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Bonpoc 23. TloueMy KBaHTOBbIE€ TOUKH HA3bIBAIOT UCKYCCTBEHHBIMU ATOMaMH ?

I

KBanToBas TO4YKa, KaK 1 aTOM, UMECT AP0

KBanToBas Touka MOXET BCTYIIATh B XUMHUYCCKHNC PCAKITNHN HOI[O6HO aTo-
MaM

KBaHTOBas Touka UMeeT Pa3MEpPLI aTOMa

B kBaHTOBOI TOUKE ABUKCHUC OI'PAaHUYCHO B TpéX HaIIpaBJICHUAX U SHEP-
TeTUYECKUM CIICKTP IMOJHOCTBIO I[HCKp@THBIfI, KaK B aTOMC

Bonpoc 24. Yto Takoe Qymieper?

XKenezoconep:xaiast HAHOCTPYKTYpa, UCHOIb3yeMasl B MEIULIUHE
VYrnepoaHas HAaHOTpyOKa
CemeiicTBO apoOOpa3HBIX MOJIBIX MOJEKYIT 001el popmyibel Cn

[Tnockuit nmuct rpaduTa MOHOMOJIEKYJISIPHON TOJIITUHBI

Bonpoc 25. Uto Takoe kaHTHIEBEP?

KoMnbroTepHslii 610K B CHIIOBOM MUKPOCKOIIE
KomnrerorepHas nporpamma 00paOOTKH JaHHBIX CKAaHUPYIOIIETO MUKPO-
ckoma’  [lojyioxka Jiist 06pasioB B paCTpPOBOM MHKPOCKOIIE

30H/1 B CKAHUPYIOIIEM CUIIOBOM MUKPOCKOTIE

Bonpoc 26. Kak BennurHa TyHHEIBHOTO TOKA MPU pabOTE TYHHEITBHOTO MHUK-

POCKOIIa 3aBUCUT OT PACCTOSHUS MEX]Ty OCTPUEM UTIIbI U UCCIIETyeMbIM 00pa3IoM?

JIMHEWHO BO3pAaCTaeT C YMEHBIIEHUEM PACCTOSIHUS
JInHEeNHO yMEHbIIAETCsl C YMEHBIIEHUEM PACCTOSHUSA

3KCHOHCHHI/IaHBHO BO3pacCTacT ¢ YMCHBIICHUCM PACCTOSHUSA

" DKCIIOHEHLHUAJIBHO YMEHBIIAETCS ¢ YMEHBIIEHUEM PACCTOSIHHMS

Bonpoc 27. Tlo nomenknarype UIOITAK ¢ymnepen Cro 0603Ha"aeTcst CHMBO-

1oM (C7o-1sn) UTo 03HaYarOT UGBl B KBaAPATHBIX CKOOKAX?

I'pynny cummerpun
JluteparypHbI€ CChUIKA

" JImametp (ysuiepeHa B HAHOMETPAx

Yuciio aTOMOB B KOJIBIAX
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Bonpoc 28. Coennnenus GpyiepeHoB, B KOTOPIX MPUCOSTUHEHHBIE ATOMBI,

MOHBI HJIM MOJIEKYJIBI HAXOAATCS CHAPYX M YIIIEPOAHONW 000I0UYKH, Ha3bIBAIOTCS:

DK303/IpajbHbIE COCAMHEHUS
DHJI03/IpabHbIE COSTUHEHUS
CynpaapanbHble COeTMHEHUS

HapaﬂpaHLHLIC COCIMHCHU

Bonpoc 29. Kakue HaHOCTPYKTYpbl OOHAPY>KEHBI B IIIYHTMTOBBIX TOPOIaxX?

OnHoc0MHBIE HAHOTPYOKHU
DyIuepeHbl
JInmmocoMel

MarsuTHbIe KHUIKOCTHU

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

TEXHOJIOTUU?

© 1653

© 1876

© 1959

* 1985

Bonpoc 31. Kak mensercs Bkiaa Mexxdas3Hoi 00acTH B 00IIHe CBOKMCTBA
00BEKTa MPU YMEHBIIICHUH €T0 pa3mepa?

[Ipu ymensbIieHHH pa3mMepa 00beKTa BKI1aJ Mex(pa3Hoi 001acTu B 0011I1e
CBOICTBa 00BEKTA YMEHbILIAETCS

[Ipu ymensIieHn# pazmepa 00beKTa BKIa Mexda3Hoii 001acTu B 001I1e
CBOICTBa 00BEKTA YBETUUMBACTCS

[Ipu ymensIeHn# pazmepa 00beKTa BKIa MexdasHoii 001acTu B 001Ine
CBOMCTBa 00BbeKTa MPOXOoaUT Yepe3 Makcumym mpu 100 um
* Ilpu yMeHbIIEHUH pa3Mepa 00beKTa BKIa] Mex(pa3Hoi 06acTi B 00IIue
CBOICTBa 00bEKTa MPOXOAUT Yepe3 MUHUMYM Tipu 100 Hm

Bonpoc 32. Uem uzBecten 3. J{pekcnep?

I

OcHOBaTEJIb HAHOTEXHOJIOTUU

I

Hanucan uzBecTHyto kHUTY "MamuHsl co3ganus’”
SIBnsiercs Mpe3ueHTOM MEXTyHapOIHOTO 00IIeCTBa HAHOTEXHOJIOTUU

[lepBOOTKpHBIBaTEINb YTIEPOIHBIX HAHOTPYOOK
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Bonpoc 33. Uto 03HauaeT OTHOCSIIMICA K CO3JaHUI0 HAHOOOBEKTOB TEPMUH
"Bottom up"?

COSI[aHI/Ie HAHOCTPYKTYPHUPOBAHHOTO CJI0S HAa IIOBEPXHOCTHU 00BeKTa

CtpykTypooOpa3zoBaHue, CO3/JaHue HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJT

-
JucneprupoBaHue, yMEHbIIICHUE pa3Mepa HAHOOOBEKTOB

o
COSI[aHI/Ie HAHOCTPYKTYPHUPOBAHHOTO CJIOA MCTOJOM CY6J]I/IM3.HHI/I BCIIC-

CTBa

Bonpoc 34. Uto Takoe KBaHTOBasi TOUKA?

KBaHTOBas Touka MpCaACTaBJIsICT c000l HAHOOOBEKT OJHOTI'0 MaTCpHalia
H&XOI[?IHIPIﬁCH Ha MaTpuOC U3 APyroro Marcpuaia

DJIeMeHTapHas CTPYKTypa KBAHTOBOTO U31y4YCHUS

o o
HaHOpaBMepHBII/I Pa3pPbIB B JICKTPOMAIrHUTHOM HU3JTYUCHHUU

KBaHT, HaxoAsAIHIICS B JIEKTPOMATHUTHOM IOJIE

Bonpoc 35. Uto Takoe HaHOTPYOKU?

[IpoTsiKeHHBIE CTPYKTYPBI, COCTOSLIME U3 CBEPHYTHIX NE€KCATOHAJIBHBIX CE-
TOK C aTOMAaMHU YTJIEPOJa B y3J1axX

CewmelicTBO mapooOpa3HbIX MOJIBIX MOJIEKYJ obmiel Gpopmyoit Cy,

[IpoTsiKeHHBIE CTPYKTYPBI U3 YIIEPOIHBIX NEPENVIETEHHBIX LIENIEN

.
MeramioopraHu4eCKre BUTHIE MOJIMMEPHI

Bonpoc 36. KTo u3 u3BecTHBIX nccienoBaTeneil He sBiseTcs Jaypearom Ho-

OeneBCKOM mpeMun?

© K.-M. Jlen

© KU Andepos
© P. deitnman

[IpaBuIbHOTO OTBETA HET

Bomnpoc 37. Kakoe u3 BbicKa3bIBaHUN COOTBETCTBYET ONPEACICHUIO HAHOTEX-
HOJIOTHH, JaHHOMY B HarmonansHO#M HaHOTeXHOJMOTrMYeckor naunatuse CIIIA?

HanoTtexHoaorus - 3To TeXHOJIOTHUS CO31aHMA HAHOMATCPHAJIOB

HaHoTeXHO0THS - 3TO TEXHOJIOTHUS Oy aylIero
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CyIHOCTh HAHOTEXHOJIOTHH B CITIOCOOHOCTH paboTaTh HA MOJIEKYJISIPHOM
YpOBHE, aTOM 32 aTOMOM CO3/1aBaTh OOJIbIINE CTPYKTYPHI ¢ QyHAAMEHTaIbHO HOBOU
MOJIEKYJISIPHOI opraHu3anuen

CYTB HaAHOTCXHOJIOTHHU B CO3JaHNHU HAHOMCXaHHU3MOB

Bonpoc 38. Yro takoe CVD?

" Hcmnapenue u ocaxkJIeHUe B HHEPTHOM cpejie

Hcnapenne u ocaxeHUe B PEaKIIMOHHOM CpeJie ¢ MOJyYEHUEM HOBBIX CO-
eINHEHUU

CamopacnpocTpaHsIOIUNAC BBICOKOTEMIIEPATYPHBIN CUHTE3

DNEeKTPOHHBIN YKIT HA OCHOBE KBAaHTOBOU TOUKHU

Bonpoc 39. Kak Ha3wiBanach peus P. deitHmana 0 pa3BUTHH HAHOTEXHOJIO-

rumn?

Marmmss! co3nanus - "'The enging of creation™

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

Hanoycrpotictsa - "Nanodevices"

Bonpoc 40. B xakux ycTpolcTBax MPUMEHSTCS MarHUTHAs KUIKOCTh?

Kuneckonsl
Tpan3ucTopsl
VYcerpoiicTBa cMa3Ku MAarHATHBIX JIEHT

o JlnHaMuKu

Bonpoc 41. Uto o3HavaeT OTHOCSAIIUNICS K CO3/IaHUI0 HAHOOOBEKTOB TEPMUH

"Top down"?

" JlucrieprupoBaHue, yMEHbIIEHUE pa3Mepa 00bEKTa

CrtpykTypooOpa3zoBaHu€e, CO3JaHNE HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI

I

Coznanre HaHOCTPYKTYPUPOBAHHOTO CJIOSI HA HIDKHEH MOBEPXHOCTH 00b-
eKTa

Coznanue HaHOCTPYKTYPUPOBAHHOTO CJIOSI OCAAUTEILHBIMU METOJaMU

Bonpoc 42. Kaxkoii u3 Poccuiickix By30B BIepBbI€ TPOU3BET HAOOP CTY/ICH-

TOB Ha CIEIUATBHOCTD 'HAHOMATEPHAIIBI ISl HH)KEHEPOB?

27



“ PXTY um. JI.U. Menneneesa

I

MocKOBCKasi TOCY/IapCTBEHHAs aKaIeMHUs TOHKOW XUMUYECKON TEXHOJIOTHHI
nm. M.B. JlomoHOCOBa

Cankr-lleTepOyprckuil rocy1apCcTBEHHBIN TEXHOJIOTMYECKUN NHCTUTYT

YpanbCkuil TOCYJapCTBEHHBI YHUBEPCUTET

Bonpoc 43. Uto Takoe pazMepHbIii 3(HEKT B TEXHOJIOTHH HaHOMAaTepruaIoB?

N3meHeHne CBOMCTB HAHOOOBEKTOB B 3aBUCHUMOCTH OT pa3Mepa AJIEMEHTOB
UX CTPYKTYPHI

M3meHeHue pa3mepa HaHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCIOBUMN

N3meHeHue CBONCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHHUX yCJIOBUN

HN3meHeHue pasmMepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

Bonpoc 44. Uto Takoe JTUIOCOMBI?

'S

CyOKkieTo4HbIE YaCTHUIIbI
benkoBble MOJIEKYJIbI, coAepkamue (epMEHTHI
HaHopa3MepHbie BUPYCHI

3aMKHYTbIe OUCIIOHBIE MEMOpaHHBIE 000JOUYKHU

Bomnpoc 45. Uto Takoe MarHuTHasK KUIAKOCTH?

PacmiaBiieHHbBIN MarHuT

s

B3Bech (heppOMarHUTHBIX YaCTHI] B KUIKOCTH
KunkocTs, moaBEprHyTasi MarHuTHOM 00paboTKe

JKukocTH, M3MEHSIONIME YIeIbHBI 00heM TP HaMarHMYKMBaHUU

Bomnpoc 46. Kakoe Ha3BaHue 1J11 HAHOTIOPOIIIKOB M HAHOMATEPHUATIOB HCTIOJb-

30Bajiocb B CCCP naunnasg ¢ 50-x romos?

YibTpaaucriepcHoie

BricokoaucnpecHbie

e

Hanonucnepcueie

CBepxaucnepcHsbie

Bomnpoc 47. Uto o3Hayaet TepMUH 'HaHO'?

" Hano (mo-rpedecku NAN0S) 03HaYaeT KApIHK
-

Hano (mo-npeBHerepmMaHcku NAN0r) o3HadaeT THOM
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'

Hano (mo-urtanbstHCKH NAN0) 03HaYaeT MAJICHBKHIA YEIIOBEK

'S

Hano (HO-I/ICHaHCKI/I naHGS) 03Ha4YacT MCJIKOC ) KUBOTHOC

Bonpoc 48. Tlouemy KBaHTOBbIE TOUKH Ha3bIBAIOT UCKYCCTBEHHBIMU aTOMa-

Mu?

I

KBaHnToBas TOYKa, KaK 1 aTOM, HMCCT AP0

KBanToBas Touka MOXET BCTYIIATb B XUMHWYCCKHC PCaKIINN HOI[O6HO aTo-
MaM

KBaHTOBasi Touka UMEET pa3Mephl aToMa

I

B kBaHTOBOI TOYKE ABH)KCHUC OTPAHUYICHO B TpéX HaIIPaBJICHUAX U OQHCP-
FeTUYCCKUU CIICKTP IMTOJIHOCTBIO I[HCKpGTHBII?I, KaK B aTOMC

Bonpoc 49. YkaxuTe mpaBUIbHYIO MOCIEI0BATEIILHOCTh BUIOB INTOTpaduu
B 3aBUCUMOCTH OT YMEHBIIEHHU pa3Mepa I0JIy4aeMbIX JIEMEHTOB UHTETPaIbHbIX

cxem (MMC)

OnTuueckas > Y ®-nutorpadus > PeHTreHoBcKas > DNEeKTpOHHO-ITy4YeBast
DOnekTpoHHO-Ty4yeBas > PentrenoBckas > Y @-nurorpadus > Ontuueckas
Pentrenosckas > Y ®-nutorpadus > Ontuueckas > D1eKTpOHHO-TydeBast

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

Bonpoc 50. Yrto Takoe mpexypcop?

" Amnmapar [uist MoJyd4eHus] HAaHOYaCTHUI]

JIro00e uCXOAHOE BEIIECTBO B XUMUYECKON peaKIMU OJyYEeHHs] HAaHOYa-
CTHII

HcxoaHoe BemecTBo, KOTOPOE CTAHOBUTCS HEOOXOAUMOM, CYIIIEeCTBEHHON
YacThIO TPOJIYKTa

BemectBo-karanuzarop npy noJiy4eHUM HAaHOYACTHLL.

Bomnpocsl k 3auery
1) O0mme cBelcHHUS O HAHOTEXHOJOTHAX. UTO MOHMMAETCS MOJ TePMUHAMHU
"Hanomarepuansl’, "Hanorexnonmoruu', "Hanocuctemuas texuuka'. IlpuBectu
IIPUMEPHI.
2) CKaHUPYIOUIMIA TYHHEIBHBI MUKPOCKOI: YCTPONCTBO, MPUHIIMIT ACHCTBUS,

PEKUMBI PAOOTHI.
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3) CkaHUpPYIOUUH aTOMHO-CHJIOBOM MHKPOCKOII: YCTPOHMCTBO, MPUHIUI JCH-
CTBUS, CITOCOOBI MPOBEJCHUST AaTOMHO-CUIIOBOM MHUKPOCKOTIHH.

4) 3ou0Bast JuTorpadus.

5) C 4gem cBsi3aHA TOBBINICHHAS MPOYHOCTh HAHOKPHCTAJUTMUECKUX MaTepHa-
JIOB.

6) KakoBa 0COOEHHOCTh CTPYKTYpPhl MEXK3CPHBIX TPaHUIl HAHOKPHCTAJLIHYC-
CKOTO MaTepuaia.

7) KakoBa 70J151 HAHOKPUCTAJUIMYECKOTO BEIISCTBA, MPUXOMSAIICTOCS Ha MEXK-
3epEHHBIE TPAHUIIBI.

8) [IpuBeaure (HopMyIIbl, ONUCHIBAIOIINE 3aBHCHUMOCTH OOIIEH JIOJIM TOBEpX-
HOCTEH pasnena, M0Jie MEK3epEeHHBIX IPAHMUII, a TAKKE TPOUHBIX CTHIKOB OT pa3me-
POB KPUCTAJLIOB.

9) KakoBbl TepMOIUHAMUYCCKIE OCOOCHHOCTH HAHOCTPYKTYD.

10) Kak MO’XHO paccuuTaTh 3JEKTPOCOPOTHBIICHUE HAHOMATEPHUATIOB.

11) Onpenenute 0COOCHHOCTH HAHO(PEPPOMATHETHKOB.

12) Yem 3amensieTcsi (peppOMarHeTH3M IMPH MEPexojic K HAHOMETPOBBIM pPas-
Mepam.

13) Onpenenure MOHITHE CyNepIIapaMarHeTU3M.

14) TepeuyrcauTe TUIIBI HAHOMOPUCTHIX MATEPHAJIOB.

15) Yem xapakTepu3yercsi IOPUCTOCTb.

16) Yro Takoe 1EOJUTHI U I/Ie OHU TPUMEHSFOTCS.

17) Haiite onpeneienrne aMmop(hHOT0 COCTOSIHHAS TBEPAOTO Telia.

18) Yro Takoe OJM3KUH M JaNTbHHUIA MOPSIOK B TBEPIOM TEJIC.

19) HazoBuTe OCHOBHOE OTJIHYHE MOHATHIA «aMOP(HOE COCTOSIHUE» U «CTEK-
J000pa3HOE COCTOSIHUE.

20) Ha3zoBuTe OCHOBHBIE CITOCOOBI MOTy4YEHUS aMOP(HBIX CILUIABOB.

21) B yem 3akioyaceTcss OCHOBHOE OTJIMYHE 30HHOH CTPYKTYPhI aMOp(HOTO
MOJYTPOBOTHUKA OT €r0 KPUCTAIUTMYECKOTO aHaJora.

22) Yto Takoe (yIuIepeH.

23) Yto Takoe (yJIepUTHI.

24) Yto Takoe HAHOKOMITA3UITMOHHBIA HAHOMATEPHAJ.
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25) B uem 3akiroyaercsi OTIMYHE METAUIMYECKOTO HAHOKOMIIO3UTA OT IOJIH-
MEPHOTO.

26) Kakue cymecTByrOT THITBI HAHOKOMITO3HUTOB.

27) Kak M3MEHSIOTCSI MAarHUTHBIE CBOMCTBA MOJIMMEPHBIX KOMITO3UTOB.

28) [puBenuTe mpuMepsl GOPMHUPOBAHUS METALIONOIMMEPHBIX HAHOKOMIIO-
3UTOB.

29) B kakux ycinoBusx (popMUPYIOTCS HAHOKPHUCTALTMUECKUE TITICHKH.

30) Onpexnenure posib SHEPTUU OCAKIAEMBIX HOHOB B HOHHO-TUIA3MEHHBIX Me-
TOJax.

31) HazoBuTe MexaHW3MBI yIpaBJeHUS (OPMHPOBAHUEM HAHOKPHCTAJLTAYC-
CKUX IOKPBITHM.

32) Uto Takoe HAHOKOMITO3UTHBIEC TTOKPBITHSI.

33) Kakue cymiecTBYIOT TPYIIBl HAHOKOMITO3MTHBIX TOKPBHITHH U KaK OHH
KJIaCCU(PULIUPYIOTCSL.

34) C uem cBsI3aHO TIOBBIIIIEHUE TBEPIOCTA B HAHOKOMITO3UTHBIX TTOKPBITHSIX.

35) Kak BimsieT CTpyKTypa HOKPBITHIA HA TS PMUYECKUE CBOWCTBA.

36) Utro coboii mpeacTaBiIsieT aHTUKOPPO3HUOHHBIN MPHUITIOBEPXHOCTHBIN HAHO-
CJION KOHCTPYKIIMOHHOTO MaTepHaa.

37)Uro coboit mpeacTaBaseT TEPMOOAPHEPHBIH MPUITOBEPXHOCTHBIN HAHO-
CJIOM KOHCTPYKIIMOHHOTO MaTepHara.

38) B ueM cOCTOMT TEXHOJIOTHS U3rOTOBJICHUS HAHOMIIOUIHOTO YKIIa U TJIe OH
MPUMEHSETCS.

39) Uro Takoe OMOYUT U TJIe OH IPUMEHSIECTCS.

40) Kak mosy4aroT CBEpXTOHKHE METAJUIMYECKHE M YIIIepoHbIe (DOJIbIHM U TIe
OHU TIPUMEHSIFOTCSI.

41) HazoBUTE OCHOBHBIC HANPABJICHHUS MPUMEHEHUS HAHOKPHCTALUTHYCCKHX
MaTEepUajoB B MIPOMBIIIECHHOCTH.

42) IlpuBeaute mpuMepbl MPUMEHEHHSI HAHOCTPYKTYP B MPUOOPOCTPOCHUH.

43) HazoBuTe 0COOCHHOCTH TMPUMEHEHHS HAHOPA3MEPHBIX CTPYKTYp, CO3/aH-

HBIX C ITIOMOIIBIO ITYYKOB 3aps?KCHHBIX YACTHII.
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44) Ha3zoBuTe BO3MOXXHOCTH NMPUMECHEHHUS YIJIEPOJIHBIX HAaHOTPYOOK. [Ipwu-

BEJIUTE IPUMEPHI IPUMEHEHUS HAHOCTPYKTYP B OMOTEXHOJIOTHH.

7.4. MeToauka olleHUBAHUSA 3HAHUIA, YMeHM i, HABBIKOB

OreHKa 3HaHMM, YMCHHM M HAaBBIKOB M (MJIM) OIBITA JACATCIILHOCTH, XapaKTe-
PU3YIOIMUX dTarbl (POPMUPOBAHUS KOMIICTCHIIMA TIO JUCIUIIIMHE MPOBOISITCS B
dbopMe TEKyIIero KOHTPOJS W MPOMEKYTOUHOM aTTecTaldu. TeKyIHd KOHTPOJb
MIPOBOJAUTCS B TEUCHUE CEMECTpa C ILIEJIbI0 OMPEACIICHUSI YPOBHS YCBOEHUS 00y4aro-
IIUMUCS 3HAHUH, (HOPMUPOBAHMSI YMEHUN W HABBIKOB, CBOEBPEMEHHOTO BBISBICHHUS
IpernojaBaTesieM HeJIOCTaTKOB B MOATOTOBKE OOYyYaIOIIUXCS U MPUHITUS HEOO0XOI1-
MBIX €p TI0 €€ KOPPEKTHPOBKE, a TAKXKE /I COBEPIICHCTBOBAHUS METOAUKUA 00yuUe-
HUS, OpraHu3aliyd yueOHOH paboThl M OKa3aHMs WHIWBUAYaJIbHOW MOMOIIM 00yYa-
FOIIIMHUCS.

KpuTtepun oneHKu 3HAHUH CTY1€HTOB NPH NMPOBEIeHUH TeCTHPOBAHUS

OueHka «OTJMYHO» BBICTABJISCTCS MPH YCIOBUM IPaBUIBHOIO OTBETA CTY-
nenra He MmeHee ueM 85% TecTOBBIX 3aJaHMU.

OuneHka «X0pouIo» BRICTABIISACTCS MIPH YCIOBUHU MPABUILHOTO OTBETAa CTYCH-
Ta He MeHee yeM /0% TeCcTOBBIX 3aTaHui.

OueHka «ya0BJIETBOPUTEIBLHO0» BBICTABISCTCS TPH YCJIOBUHU TMPABUILHOTO
OTBeTa CTyjieHTa He MeHee ueM 50% TeCTOBBIX 3aJaHUM.

OueHka «HeyJA0BJIETBOPUTEIbHO» BBICTABISETCS MPU YCIOBUH MTPABUIBLHOTO
oTBeTa cTyJeHTa MeHee ueM 50% TecTOBBIX 3aTaHUM.

Kpurtepuu onieHKkn 0TBETOB Ha 3a4eTe

O1ueHKH «3a4TEH0» 3aCITy’)KHBAET CTYJICHT, OOHAPYKUBIIHUA BCECTOPOHHEE,
CHUCTEeMAaTUYECKOe M TIyOOKOe 3HaHWe y4eOHOro maTepuaia, YMEIUUil CBOOOIHO
BBITIOJTHATH 3aJaHM, PETyCMOTPEHHBIC MPOTPaMMOM, YCBOUBIIIMA OCHOBHYIO U
3HAKOMBIW C JOMOJHUTEIBHON JTUTEpaTypOl, peKOMEHI0BaHHOU Kadeapoi, 1eMOH-
CTPUPYIOITUE CHUCTEMATHUYECKUN XapaKTep 3HAHUW MO AUCIUIUIMHE W CIOCOOHBIE K
UX CaMOCTOSTEILHOMY TTOTIOJTHEHUIO M OOHOBJICHHIO B XOJI€ YUEOBI.
OneHka «He3a4YTeHO» BBICTABISETCSA CTYyJEHTaM, OOHAPYXUBIIUM MPOOENHI B

3HaHHUAX OCHOBHOI'O yqe6H0r0 MarTcpuraiia, JOIMyCKAroMUM IIPUHIUIINAIIbHBIC OIITHO-
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KU B BBINIOJIHEHUH MPEyCMOTPEHHBIX MpPOrpaMMoi 3aaanuil. Takoil OLleHKHU 3aciy-
YKUBAIOT OTBETHI CTYJEHTOB, HOCSIIME HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIH,

MOBEPXHOCTHBIM XapakTep, KOorja CTyJCHT He MOHUMAET CYIIECTBA M3JIaraeMbIX UM
BOIIPOCOB, YTO CBUAETEIBCTBYET O TOM, UYTO CTYJICHT HE MOKET JAJIbIIIEC MPOI0IKAThH

oOyueHue 6e3 TOMOTHUTENbHBIX 3aHATUH 10 COOTBETCTBYIONIEH AUCIIUIIIINHE

8. IlepeueHb OCHOBHO# M TOMOJTHUTEILHON YUeOHOM JIUTEPATYPHI,
He00X0AMMOii 1JIsl OCBOCHUS JUCIHUIIIMHBI
a) Ocnoenas rumepamypa.

1. MarepuaJioBe/ieHHe U TEXHOJIOTUSI MATEPUAJIOB | yueOHOE TOCOOHUE, PEKOM.
Hayuno-meroanueckum coBetoM / [Tox pen. A. U. bateimesa. - Mocksa: TH-
®PA-M, 2013. - 288c.

2. Koo, A.H. OcHOBbI HAHOTEXHOJIOTHUN B TeXHHKe. yueOHOE rmocobdne
IUIsl CTY . BbIcI. y4eO. 3aBenenuid. Jonym. YMO no oOpa3zoBanuio B 00J1. aB-
TOMAaTU3UPOBAHHOTO MAIIMHOCTPOEHMs. - 2-€ u3M., crep. - Mocksa: M3nar.

nentp "Axkagemus”, 2011. - 240c.

0) /lononnumenvhas n1umepamypa:
1. JlozoBckmii, B.H. HanorexHosiorum B 3jieKTpoHNKe. BBeqeHue B cremu-
aJIbHOCTD:. yucO. mocooue / B.H. Jlozosckwii, C.B. Jlo3oBckuii.. — CaHKT-
[leTepOypr: Jlans, 2018. — 332 c.
https://e.lanbook.com/book/107288

2. Peaqm3auysi MHHOBALIMOHHBIX TEXHOJIOTHH TEXHHYECKOT0 CEpPBHCA [ HAyy-
Hoe u3ganue / [1. U. Bypak, U. I'. T'ony6eB. - Mocksa: ®I'BHY "Pocundopma-
rporex’, 2014. - 164c.

3. Peannzanust uHHOBAaMOHHBIX MPoeKkToB B AIIK: onbIT 1 nepcnekTuBbI /
T. E. Mapunuenxo, B. H. Ky3emun, A. I1. Koponskosa - M.: ®I'BHY "Pocun-
dbopmarporex”, 2017. - 80c.

9. llepeuennb pecypcoB HH(POPMAITUOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBbIX /IJIs1 OCBOCHUS M CIUIIHHbI

1. MUHUCTEPCTBO CEIbCKOTo X03s1kicTBa PD.- mcx.ru
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https://e.lanbook.com/book/107288
http://www.mcx.ru/

2. Elibrary. ru (PUHLI)- nayuHas syiekTpoHHas oudnnoreka. — Mockga, 2000.

http://elibrary.ru

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

4. Hayunas ouommoreka MI'Y mmenn M.B. Jlomonocosa - http://nbmgu.ru

5. Poccwuiickas rocynapcTBeHHast OnomoTeka - Isl.ru

6. becrimatHas 35ieKTpoHHas OMOIMOTeKa - EAMHOe OKHO gocTyna K obpa3osa-

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

7. Pecypc MCX P® - CucremMa JUCTaHUMOHHOTO MOHUTOPHHIA 3€MEIIb CEIIb-

xo3HasHaueHus AIIK (CAM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®enepanpnas ['eonndopmanmiontas cucrema «Atnac

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

HaumeHnoBanme
HanmeHoBaHue OpraHu3alu-
DICKTPORHO IIpunannexkHocTb Anpec caiita BAAICABIA,
OuolJIMOTEeYHOMI PEeKBU3HUTHI [10-
cucremsbl (IBC) roBopa Ha Mc-
MoJIb30BaHUe
ekt i 000 «H3na-
POHHO TEJIbCTBO JIaHb»
OnbaMoTeUHas
Cankr-
cucrema «M3na- Terep6ypr Jo-
1 | renscTBO JlaHb» CTOPOHHSIS http://e.lanbook.com poyp
roBop Ne 36 ot
(«mxeHepHbIC 02.03.2018r
uaykin it «H- ¢ 15/04/18 10
bopmaruka») 15/04/2019
000 «U3na-
TeNbCTBO JIaHb»
DIIEKTPOHHO-
CaHKT-
OuOIMoTeUHAs TerepGypr Jlo-
2 | cuctema «M3na- CTOPOHHSIS http://e.lanbook.com oBO pozp
TEIbCTBO JIaHb» 09 /0$ 12013r
OKypuass) be3 orpannuenus
BpEMEHU

10. Mertoauyeckue YyKazaHus AJdsi OO0y4aKIIUXCH 1O OCBOEHHIO

ANCIUIIJINHBI
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http://elibrary.ru/
https://www.wdl.org/ru/country/RU
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http://rsl.ru/
http://window.edu.ru/
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http://window.edu.ru/
http://sdmz.gvc.ru/
http://atlas.msx.ru/
http://e.lanbook.com/
http://e.lanbook.com/

N3yuenue aucuuruiabl «HanorexHnomorun u Hanomarepuainsl B AITK» ocy-
IIECTBIISIETCS C MCIOJB30BaHUEM KJIACCHMUECKHX (POpM YyUEOHBIX 3aHATHUN: JIEKIUH,
MPAKTUYECKUX 3aHSITHH, CAMOCTOSTEIBHONU Pab0ThI BO BHEAY IUTOPHONU 0OCTAHOBKE.

PexoMeHIalMM 1O TOATOTOBKE K JIEKIIMOHHBLIM 3aHATHsSIM (TeopeTHde-
ckuii kypc). Jlekuus sBisieTcs BeAymiei GopmMoit yueOHbIX 3aHsaTHi. JIeKms npe-
Ha3Ha4Y€Ha JJIsl U3JI0KEHUS MPETOJaBaTeNIEM CUCTEMAaTU3UPOBAHHBIX OCHOB HAYYHBIX
3HAaHUU MO AUCUUIUIMHE, aHATMTUYECKOW MHPOpPMAIMU O TUCKYCCHOHHBIX MpoObIe-
Max. Ha neknuu, kak npaBuiio, MOJHUMAIOTCS HaKOOJee CIOKHBIE, Y3JI0BbIE BOIPO-
Chl YU€OHOU AUCIUILIAHBI.

MakcumanbHblid 3Q(EKT JeKUrs AaeT TOrAa, KOorja CTyIeHT 3apaHee TOTOBHT-
Csl K JICKIIMOHHOMY 3aHSITHIO: 3HAKOMUTCS C MPOOJIeMaMH JIEKIIUU 110 YUYSOHUKY HIIU
10 MporpamMMme JTUCUUIIMHBL. PEKOMEHIyeTCsl MpocMaTpUBaTh 3alUCH MPEABITYILETO
y4e0HOT0 3aHATHs, UCXO/S U3 JIOTMUECKOTO €IMHCTBA TEM YUeOHOM TUCIUIUIMHBI.

B xoje nekuuu cTyieHTy 1enecoo0pa3Ho:

CtpeMuThbes HE K JOCIOBHOM 3allMCH M3JIaraéMoro MnpenoiaBaTesieM y4eOHOro
MaTepualia, a K OCMBICIICHUIO YCIIBIIIIAHHOTO M 3allMCH CBOMMH CJIOBaMU OCHOBHBIX
(bakKToB, MBICJIEN JIEKTOpA; BbIpadaThIBaTh HABBIKA TE€3MCHOI'O M3JIOKEHUS M Hamuca-
HUsI y4eOHOro Marepuasna, BECTH 3allUCH «CBOMMU CJIOBaMU», BMECTE C T€M, HE JI0-
MyCKasi UCKaXEHUs WM MOJIMEHBI CMBICIIA HAYYHBIX BbIpaxkeHui. OnpeneneHus, Ha
KOTOphIE OOpalllaeT BHUMaHUE MpernojaBaTenb JIMOO clioBamMH, JTUOO WHTOHAIIMEH,
CJIey€eT 3aluChIBaTh YETKO, NOCIOBHO. Kak mpaBuio, Takue onpeaesaeHus Mnpenoa-
BaTeJb NOBTOPSAET HECKOJBKO Pa3 WM J1aeT MO/ 3aIUCh.

1. OcTaBiATh B TETPAaX JJIsl KOHCHEKTA JICKIUHU IIUPOKUE TOJs, TMO0 BECTH
3aliCH HAa OJHOW CTpaHUIE. ITO HYXKHO JJIsi TOTO, YTOOBI B JAJIbHEHUIIIEM MOMXHO
ObLJI0O OBl BHOCUTH HEOOXOIUMBIE JOTIOJHEHUSI B COJIEPIKAHUE JIEKLIUU U3 PA3TUUHBIX
HMCTOYHHUKOB. MOHOTpaduil, yueOHBIX TOCOOUH, IEPUOTUKH U JIP.

2. Ilucarp Ha3BaHWE TEMBbI, Y4eOHBIC BOMPOCHI JICKIIMM HA HOBOW CTpPaHUIIE
TeTpaju, YTOOBI JIETKO MOXKHO ObLIO HAUTH HEOOXOAUMBIE YUeOHBINH MaTepUall.

3. HauMHath KaXXIyr0 HOBYIO MBICIIb, HOBBIM (PparMEHT JIEKIIMH C KpacHOU
CTPOKH; 3ar0JIOBKH U MOA3aroJIOBKH, BaXKHEHIIIKME MOJI0KEHHUs, Ha KOTOpble oOpaliaer

BHHMAaHHEC NIPEIOJAaBaTC/Ib, a TAaKXEC ONPCIACICHHUS BbIACIIATH. 6yKBaMI/I 0O0JIBIIIEr0
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pa3Mepa, YepHUJIaMHU APYroro 1BETa, JU0O0 MOJYePKUBATS.

4. HymepoBates Berpeuaromnuecs B gekiuu nepeuucinenus uugpamu: 1, 2, 3 . .
., Wau OykBamH: a, 0, B. . . . [lepeuncnenus myuyiie 3anuchbiBaTh cTOJIOIOM. Takas
3alliCh TPUAACT KOHCIEKTY OOJBIIYI0 HATJSAHOCTh U CIIOCOOCTBYET JydlIeMY
3aIIOMUHAHMIO Y4€OHOr0 MaTeprara.

5. Beipabotarth ynoOHYI0O M TOHSATHYIO IJisi ce0s CUCTEMY COKpalleHHH u
YCJIOBHBIX O0003HAYEHUU. DTO SKOHOMHUT BpeMs, MO3BOJISICT 3aIlMCHIBATH MaTepUal
KQKJI0M JIEKIIMH MOYTH JOCIOBHO, AT BO3MOXKHOCTh CKOHIIEHTPUPOBATh BHUMAaHHE
Ha COJACpXaHMM U3JaraéMoro Marepuaia, a HE Ha MEXaHHYEeCKOM Mpoliecce
KOHCITCKTUPOBAHMSI.

[To okOHUYaHUIO JIEKIIMHU 1EIeCO00pa3HO JopadaThiBaTh €€ KOHCIIEKT BO BpeMs
CaMOCTOSITENIEHOW pabOTHl B TOT e JIEHb, B KpailHEM ciydae, HE MO3HEe, YeM CITy-
CTs 2-3 JTHS TIOCJIE €€ MPOCIYIIMBAHUSI. JTO BaXXHO MOTOMY, UTO €Il He 3a0bIT yueo-
HBIM MaTepuas JIEKIUH, CTYJICHT HaXOIUTCA MO/l €€ BIeYaTIeHueM, KakK MpaBuIIo, sic-
HO TIOMHUT yKa3aHHs MPEIoIaBaTemsi, XOPOIIO OCO3HAET, YTO €My HEMOHITHO U3 Ma-
TepHuaa JEKIIHH.

PexoMeHalUM MO MOATOTOBKE K NMpakTH4YecKuM 3aHaTusM. CtyacHTam
ClIeyeT MPUHOCUTh C cO000il PEeKOMEHJOBAHHYIO MpEroJaBaTeieM IUTepaTypy K
KOHKpeTHOMY 3aHsaTuio. Hanbonee menecoobpa3Hasi CTparerus CaMOCTOSITEILHOM
MOITOTOBKH CcTyAeHTa K [13 3akimoyaeTcss B TOM, 9TOOBI Ha TIEPBOM 3TaIle YCBOUTH CO-
nepkanue Bcex BorpocoB [13, oOpaiiiass BHUMaHUS HA y3JIOBbIE MTPOOJIEMBI, BbIICIICH-
HbIE TIPENojiaBaTeyeM B X0/1€ JeKIMH 00 KoHcyabTanuu K 113. s 3Toro Heo6xo-
JIUMO, KaK MUHUMYM, TIPOUYUTATh KOHCIEKT JIEKIIUU U y4€OHUK, TUOO0 y4yeOHOE Moco-
oue. Cnemyroluii dTarn MOJArOTOBKM 3aKJII0UaeTcsi B BbIOOpE Bompoca Jijisi 6osee riny-
OOKOIro M3y4eHHsI C UCIOJIb30BAHUEM JOIMOJHUTEIbHOU nuTeparypsl. [lo sTomy Bo-
MPOCYy CTYJICHT CTAaHET TJIaBHBIM criennanuctoM Ha [13. [leHHOCTh BBICTYIIICHUS CTY-
nenta Ha [13 Bo3pacreT, eciu B X0/ paObOThI HAJ[ IUTEPATYPOI OH COTIOCTABUT Pa3HbBIE
TOYKH 3PCHHUS Ha TY WJIA UHYIO MPOOIIEMYy.

[Tocne nzydenns u 00001meHNsT HHGOPMAIIMU, KOTOPYIO COJIEp>KaT UCTOUYHUKU U
JIUTEpaTypa, COCTABIISICTCS PA3BEPHYTHIN WM KPATKUW TUIaH BBICTYIUICHUS. OKOHYa-

TCJIbHBIN BAapHWaHT IlJIaHA BBICTYIUICHUA B HACAJIC JKCJIIATCIbHO HMMCTh HC TOJIBKO Ha
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Oymare, HO U B T'OJIOBE, M3JIarasi Ha 3aHATHH MOATOTOBJICHHBIA BOIPOC B CBOOOIHOM
¢dbopme, Hau3yCTh, UTO MOMOXKET JTYUIIEMY 3aKPEIJICHUIO YUeOHOro Marepuasa, CTaHeT
XOpOILIe TPEHUPOBKON YBEPEHHOCTH B CBouX cuiax. [Ipu HEoOXoauMocTH HE BO3-
OpaHsieTcs «MOATIISABIBATH» B IUIaH HA JINCTKE OyMard, 4ToObl HE OMIMOUTHCS B IUQ-
pax, To4Hee MepenaTh ColepKaHue [UTAT, He 3a0bITh KAKONH-TO BaXKHBIN CIOKET TEMBI
BBICTYIUICHUSI.

B xone pabdots! Ha [13 oT cTyaeHTa TpeOyeTcst MOCTOSIHHBII CAMOKOHTPOJIb.

Caymast peruiky B X0JIe IUCKYCCHH, B)KHO HAYUUThCS YBa)KaTh MHEHUE coOe-
CeJlHMKa, He MepeOrBaTh €ro, 1aBas BO3MOKHOCTD MOJIHOCTHIO BHICKA3aTh CBOIO TOUKY
3pECHUSI.

CryzneHTaM, TPOIYCTUBIIUM 3aHATHs (HE3aBUCUMO OT MPUYHH), HE UMCIOIIHEC
MUCHMEHHOTO PEeIIeHHs 33714 UM HE TOJrOTOBUBIINECS K JAHHOMY IPAaKTHUYECKOMY
3aHATHIO, PEKOMEHYeTCs HE MO3KE YeM B 2-HEENIbHBII CPOK SBUTHCS Ha KOHCYJIb-
TaIUIO K MPEIOoAaBaTeso U OTUUTATHCS M0 TEME, n3ydaBlieiics Ha 3aHsaTuH. CTyeH-
ThI, HE OTUYUTABIIUECS MO KaXKI0M HE MPOPaOOTAaHHOW UMH Ha 3aHITHSIX TeME K Haya-
Jy 3a4€THOM CECCUH, YIIYCKAlOT BO3MOXHOCTh MOJIYYHUTh IOJIOKEHHbIE OaJUIbI 3a pa-
00Ty B COOTBETCTBYIOIIIEM CEMECTE.

Hoxaan — 310 myOauyHOE CcOoOoOIleHre, MPEICTaBISIONIee COO0M pa3BepHYTOE
U3JI0KEHHE Ha oMpeleieHHy0 TeMy. OH OTiM4aeTcs OT BBICTYIUIEHMH OOJIbLIMM
oobeMoM BpemeHu — 20-25 MuHYT (BBICTYIUICHUS], KaK MpaBuiio, orpanndeHsr 10-12
MHUHYyTamu). Jlokan Takke MOCBSAIIEH Ooyiee MIMPOKOMY KPYry BOIPOCOB, YeM BBI-
CTYIUICHHE.

Tunuunast ommOKka MOKJIAIYMKOB B TOM, YTO OHHM HM3JIaraloT COoAep:KaHue Mpo-
OJeM JOKJaia S3bIKOM KHUTH M KYPHAJIOB, KOTOPBIM TPYJHO BOCHPHUHUMAETCA Ha
clyX. YCTHas ¥ MUCbMEHHasl pedb CTPOsTCS mo-pazHomy. Hanbonee ynobnas ass ciry-
XOBOTO BOCIIPUATHA (ppa3a coIepKUT 5-9 CMBICIOBBIX €IUHHII, TPOU3HOCUMBIX Ha O/I-
HOM B3/10X€. DTO COOTBETCTBYET 00BbEMY OIlEPaTUBHON MaMATH 4yeaoBeka. B mepBbie 5
CeKyHJI JOKJaJa CJOBa, MPOU3HECEHHBIC CTYICHTOM, YIACPKHUBAIOTCS B MaMSTH €TO
ayAUTOpUU Kak 3BydaHue. LlemecooOpa3Ho mosTomy 3a 5 cekyHA cPOopMHUpPOBATH 3a-
BepiIeHHYIO (ppa3y. DTo 00ecreunBaeT €€ OCMBICICHUE CITYIIATENIIMU A0 MOCTYILIe-

HUSI HOBOT'O 00beMa HH(pOpMaIUH.
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Hpyras tunuyHas ommOKa JOKJIaJTYMKOB COCTOMT B TOM, YTO MM HE yJaeTcs
BbIIEP)KaTh BpeMsi, OTBeIEHHOE Ha Jokiajd. YToObl n30exaTh 3TOM OMUOKH, HE0O0XO-
JTUMO, HaKaHYHE MPOYUTATh JOKIA/l, BHISICHUB, CKOJIBLKO BPEMEHHU MOTPEOYEeTCsl Ha ero
yreHue. [ ynoOcTBa kenaTrenbHO NMpsIMO Ha CTPaHMIAX JOKIaga MPOBECTH pacueT
BPEMEHHU, OTMeuasi, CKOJIbKO OPUEHTUPOBOYHO YIJIeT Ha uTeHue 2, 4 CTpaHuIl U T.JI.

3aBepieHre pabOThl HAJl JTOKJIAJOM IPENINoiaracT BbIJECJICHUE B €ro TEKCTe
TJIABHBIX MBICIICH, apryMeHTOB, (PaKTOB C MOMOIIBIO a03aleB, MOUEPKUBAHUEM, UC-
M0JIb30BAHUEM PA3JIMYHBIX 3HAKOB, UTOOBI CMBICIIOBBIE 00pa3bl TOKJIaAa MpUoOpeu U

3PUTENBHYIO HATJISIIHOCTD, 00JIETYalon[yo padoTy ¢ TEKCTOM B XO/I€ BBICTYIUICHHUSI.

MeToan4yeckue peKOMEHAAUH 0 MOATOTOBKE K 3a4eTy.

N3yueHue OuCUUIIMHBI 3aBepUIaeTCs caaveil oOydarommmucs 3adera. Ha 3a-
YeTe OINpeeNsieTcsl KaueCTBO U 00bEM YCBOCHHBIX CTyA€HTaMU 3HaHUM. [loaroroBka k
3a4eTy— MPOLECC NHAUBUAYAIbHBINA. TeM HEe MeHee, CyIIECTBYIOT HEKOTOPBIE IIPABUIIA,
3HaHHA KOTOPBIX MOTYT OBITh MOJIE3HBI JIJIS1 BCEX.

B xone moaroToBku K 3ayeTy oOydarolMMCs JAOBOJASTCS 3apaHee MOJr0TOB-
JIEHHBIE BONIPOCHI 0 aucuuiiuHe. [lepeyens Borpocos At AuddepeHunpoBaHHOTO
3a4eTa COAECPKUTCS B JaHHOM pabouel mporpamme.

B npenasepun 3auera mpenogaBaTellb 3a0JaroBPEMEHHO MPOBOJAUT TPYIIIO-
BYIO KOHCYJIbTAIlMIO U, B ClIy4ae HEOOXOIMMOCTH, UHANBUIYAJIbHbIE KOHCYJIBTALIMH C
obOyuarommmucs. [Ipu npoBeieHMH KOHCYJIbTAIIMK 0000IaeTcsl MpOMIeHHbBI MaTe-
pHua, pacKpbIBA€TCs JOTMKA €ro M3y4eHHMs], MPUBJIEKAETCS BHUMAHUE K BOMPOCaM,
MPEACTABISIIOUIUM HauOONbIINE TPYAHOCTU JI BCEX WM OOJIBIIMHCTBA OOydaro-
HIMXCS, PEKOMEHYeTCs JINTepaTypa, HeoOXouMas JJisl HOJATOTOBKU K 3aUeTy.

[Ipu moAroToBke K 3a4yeTy OOydyaroludecs BHUMATEIbHO M3y4YalOT KOHCHEKT,
PEKOMEHJOBAHHYIO JINTEPATYPy M JENAIOT KPATKHE 3aMUCH MO KaXJ0My BOIPOCY.
Takasi MeToJMKa MO3BOJISET MOJYYUTh MPOUYHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS,
HEOOXOAMMBIE HA 3ayeTe. 3aJIOTOM YCIIEHNTHOW CauyM 3adera SIBISETCS CUcTeMaTrhye-
ckas paboTa Haj y4eOHON JUCITUIUIMHON B TeueHue rona. HakanyHe u B mepuoJ 9K3a-

MEHAIIMOHHOM CeCcCUU HE00X0IUMa U lieJieHaIIpaBIeHHas! TOArOTOBKA.
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HaunHate moBTOpEHHE PEKOMEHIYETCS 32 MECAL-TIONTOpA J0 Hayajla CECCHH.
[TonroToBKy K 3a4eTy >KeIaTeIbHO BECTH, UCXOJd M3 TPEOOBaHMI Mporpammbl ydeo-
HOM NUCLMIUIMHBL. JTUM JOKYMEHTOM Pa3pelI€HO MOJIb30BaATHCS HA IK3aMEHE.

['oToBSCH K 3aueTy, JIydllle BCEr0 COYETaTh MOBTOPEHHUE IO MPUMEPHBIM KOH-
TPOJIBHBIM BONPOCAM C MapaUIelIbHBIM [TIOBTOPEHUEM I10 MPOrpaMMe y4EOHOU THUCLH-
TV HBIL.

Ecnu B pacnopsiKeHUH CTyIE€HTa €CTh HECKOJBKO JHEW Ha MOJArOTOBKY, TO Iie-
JIeCO00pa3HO OMpeNeNuTh IpaduK MPOXOKACHUS BOIPOCOB U3 pacyeTa, 4ToObl ocTa-
JIOCh BpEMSI Ha MOBTOPEHUE HAU00JIee TPYIHBIX.

OOyuaromnuecs, UMEIOIINE 3aJ0JKEHHOCTh WJIM HEHCIPABICHHBIE HEYIOBIIE-
TBOPUTEIIbHBIE OLIEHKU MO CEMUHAPCKUM 3aHATHSAM, K 3a4€Ty C OLICHKOW HE JOITyC-
KAIOTCSl.

B xone caaum 3adera yUuTHIBAETCS HE TOJIBKO KAYECTBO OTBETA, HO M TEKYIIAs
ycrneBaeMocTh o0yuatrouierocsi. Benomocts nocie ciauu 3auera 3aKpbIBaeTcs U cla-

eTcsl B yueOHYIO 4acTh (paKyybTeTa.

11. UudopmManmoHHbIE TEXHOJIOTHH U IPOTPAMMHOeE 00ecrevyeHue

[lepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTHH, UCHOJIb3YEMBIX MPHU OCYILIECTBIIE-
HUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE!

- TEXHHUYECKHE CPEJICTBA. KOMITBIOTEPHAS TEXHUKA U CpPeJCTBa CBs3H (Tepco-
HaJIbHBIE KOMIIBIOTEPHI, MPOCKTOP, HHTEPAKTUBHAS JOCKA, BUICOKAMEPHI, aKyCTHYe-
CKas CHCTeMa U T.1.);

-METOJIbI OOYYEHHsI C HMCIOJIh30BaHUEM WH(DOPMAIIMOHHBIX TEeXHOJIOTHH (ne-
MOHCTpAIUsl MyJIbTUMEAMUHBIX MATEPHAJIOB U T.11.);

-niepeveHb MHTepHET-CEePBUCOB U AIICKTPOHHBIX PecypcoB (MIOMCKOBBIE CHCTE-
MBI, DJIEKTPOHHAS MOYTa, MPOodeCcCHOHATbHBIC, TEMAaTHYECKHE YaThl U (POPYMBI, CH-
CTEMBI ayJH0 W BUACO KOH(PEPEHINH, OHJIAH SHIIUKIIONEIUN U CTIPABOYHUKH; HJICK-
TPOHHBIC Y4eOHbIC U YICOHO-METOJMUSCKHE MAaTEPHAIIbI).

IIporpammHoe o0ecnieueHue
(IMIIeH3HOHHOE ¥ CBOOOTHO PACIPOCTPAHSIEMOE),

HCIO0JIb3yeMoe B y4eOHOM mpouecce
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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) Ha Education
timate, Master Suite 2015. Bergana Jlar['AY-
Building Design Suite, 7710 | Uadopmarnka, Maxaukaia.

Maya LT, Autodesk® Cpoxk neicTBUS JTUIICH3UH — 3 TOJIa.
VRED,

Education Master Suite

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

CrpaBouHas nipaBoBas cuctema Koncynprant [Troc. http://www.consultant.ru

12. Onucanne MaTepuaJIbHO-TEXHMYECKOH 0a3bl HEOOX0AUMOii 1A
OCYLLIeCTBJICHHS 00Pa30BaTEJBHOI0 Mpouecca
CraHnapTHO-000pYy/IOBaHHBIE JIEKIMOHHBIE ayIUTOPHUH, JJI IPOBEICHUS JICK-
uui. Jlid npoBeeHusl 3aHATHI MCHOJB3YIOTCS JICKIMOHHAS ayJIUTOPHsS U MpPaKTH-
kyM. KoMmbroTepHslil kiacc, gaboparopHoe 000pyoBaHME, IJIAKATHI 10 pasjienam

AUCHUILINH, KOHTPOJIMPYIOIIasa KOMIIBIOTCpHAA TECCTOBAA IPOTrpaMmMa

13. OcoGeHHoOCTH peann3anuu TUCHUIJIMHBI 1J1s1 HHBAJIU/I0B U JIMI C
OrpaAHNYEHHBIMU BO3MOKHOCTSIMHU 310POBbSI

OOyyaromumMcst ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSl MPEAOCTaBIIS-
I0TCSl CHeIUaibHble YYeOHUKH M ydeOHbIe MOcoOWs, WHas ydyeOHas JUTepaTypa,
NPEOCTABJIICHUE YCIYT aCCUCTEHTA (ITOMOIIHMKA), OKA3bIBAIOIIETO OOYYarOIUMCS
HEOOXOUMYIO TEXHHUUECKYIO TOMOIIb.

a) IS CJIA0OBUM/ISIIINX

- Ha 3a4eTe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOUINI CTYIEHTY HEOOXOAUMYIO
TIOMOIIb ¢ YYETOM WHIMBUIYAIBHBIX OCOOCHHOCTEH (OH MoMoraer 3aHsTh pabodece
MECTO, MEPEABUTaThCS, MPOUYUTATh U O(DOPMUTH 3aJaHUE, B TOM YHUCIE, 3alHChIBas

10]1 TUKTOBKY);
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- 3aJ]aHMs IS BBIOJIHEHUS, a TAK)KE MHCTPYKIHUS O TIOPSIKE MPOBEACHUS 3a-
9YeTa 3aYUTHIBAOTCS aCCUCTEHTOM,;

- NMHAChMEHHBIC 3aJ[aHUs BBITIOJHIIOTCS Ha OyMare, HaJMKTOBBIBAIOTCS aCCH-
CTCHTY,

- obecrneunBaeTCsl MHIUBHUAyaIbHOE paBHOMEpHOE ocBereHne He menee 300
JTFOKC;

- CTYACHTY I BBITIOJHEHUS 3aJIaHUs MPH HEOOXOIMMOCTH IPEIOCTABIIICTCS
YBEIUYHBAIOIIEE YCTPOUCTBO.

0) IS TJIyXHX ¥ CJ1a00CTbIIIAIINX

- Ha 3a4YeTe MPUCYTCTBYET aCCUCTCHT, OKA3bIBAIOIIMK CTYJICHTY HEOOXOIUMYIO
TIOMOIIb C YYETOM MHIMBHAYAJIbHBIX OCOOCHHOCTEH (OH IMOMoraeT 3aHsATh paboyece
MECTO, MEepPEeABUTATHCSA, MPOYNTATh U O(QOPMHTH 3aJaHKe, B TOM YHUCIIC, 3aIUChIBas
01 IMKTOBKY);

- 3a4eT MPOBOJUTCS B MUCHBMEHHOH (opMme;

- o0ecrieunBaeTCs HAIMYME 3BYKOYCHIIMBAOIICH armapaTrypbl KOJUIEKTHBHOTO
WCTIOJIb30BaHUs, TIPH HEOOXOAMMOCTH TIOCTYITAIOIIUM MPEAOCTABISCTCS 3BYKOY CHITH-
BalOIIas anmnaparypa WHIUBUIYAIBHOTO TOJb30BaHUS.

- 10 JKEJIAaHMIO CTYCHTA 3a4eT MOXET IMPOBOIUTHCS B MUCBMEHHOM (opMme.

B) JUISL JIMI] ¢ HAPYIIEHUSIMH ONOPHO-ABUTaTEeJILHOT0 annapara (TsoKebl-
MH HApPYIIEHHSIMH IBHTaTeJIbHBIX (DYHKIHI BEPXHUX KOHEYHOCTEH HJIM OTCYT-
CTBHSI BEPXHUX KOHEYHOCTEH):

- MMACbMEHHBIC 3a/IaHUs BBITIOJHIIOTCSA HA KOMIIBIOTEPE CO CICIHATU3UPOBAH-
HBIM ITPOrPAMMHBIM 00CCIICUSHUEM HITH HaJIMKTOBBIBAIOTCS ACCHCTCHTY.

- 10 JKEJIAaHWIO CTYICHTa 3a4eT IMIPOBOJAUTCS B YCTHOM (hopMe.
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JlonosiHeHUs1 M U3MEHEeHNs B pa0o4yI0 NporpaMmMy JUCHUINIHHBI

Buecennbie namenenns Ha 202 /202 y4eOHbIi 1o

YTBEPXKIAIO
npopexmop no yueoHou pabome
M. J[. Mykaunos
«  » 202_c.

B nporpamMmMmy AMCHUTUIAHBI

«Hanorexnosorum B AIIK»
10 HaIpaBJIeHUIO MOATOTOBKH 35.03.06 «ArponHxeHepus»

BHOCTCA CJIICAYIOIINEC N3MCHCHHUS.

IIporpamMmma nepecMoTpeHa Ha 3aceJaHuU Kadeapsbl

[Tpotokon Ne oT T.

3aBenytomuii kadeapoi

[ Muxcaunos b.W. / npogeccop | | /
(pamunust, umst, omuecmso) (vuenoe 36anue) (noonuco)
Onobpeno

[Ipencenarens METOIUYECKOM KOMUCCUM (paKyJIbTETa

/ Ky3uernosa U.1. | ¢cm. npenoo. | /
(pamunus, ums, omuecmeo) (yuenoe 36anue) (noonucw)
« » 202 _r.
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JIuer perucrpanuu udMeHenuu B PI1J1

Homepa pa3nesnoB, | JIokyMeHT, B KOTO- Pacumdposka Hara
n/m | rae npou3BeaeHbI POM OTPaKEHBI Hoanuck - BBEACHHS
U3MEHEHUS H3MEHEeHUS U3MEHEHU I
1.
2.
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