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1. lesu u 3aa4M TUCHMILIMHBI

Ilens qyuCHMIIINHEL
- mpuoOpeTeHNe CTyACHTaMU 3HaHUIM U HaBBIKOB B 00JIACTH HOBEUIIIUX TEXHO-

JIOTHUH,

- 3HaHWE OCHOB KJIaCCHU(MKAINY HAHOTEXHOJIOTUU i HAHOMATEPHAJIOB,;

- TIOBBITIICHUE 001Ie00Pa30BaATEILHOTO YPOBHS

3adauu TUCUUTUIAHBIL:

- OCBOEHHE METOJ/IOB TEOPETUUECKOTO pacdyeTa U SKCIIEPUMEHTAIBHBIX HCCIIe-
JIOBAaHUH TTapaMETPOB MOIYITPOBOTHUKOBBIX MAaTEPHAIOB MUKPO M HAHO (hopm:

- 1aTh WH(OPMAITHIO O CBOMCTBAX MOJIYNPOBOHUKOBLIX U HAHOMATEPHAJIOB,
MPUMEHSEMBIX ITPU TTPOU3BOJICTBE JIEMEHTOB MUKPO ¥ HAHO 3JICKTPOHUKH,;

- HAyYUTh IPUHUMATH U 0OOCHOBBIBATh KOHKPETHBIC TEXHHUYECKUE PEIICHUS
IIPH MTOCJICTYIONIEM KOHCTPYHUPOBAHUH ITOTYIIPOBOHHKOBBIX 3JIEMEHTOB MUKPO U
HaHO MacIITaOHBIX (PopM.

2. llepevyeHb JIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JUCHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00pa30BaTeIbHOM
NPOorpaMMsl

[Ipouecc n3yueHns AUCUUIUIMHBI HAmpaBieH Ha (OPMHUPOBAHUE CIEAYIOLIUX
komrereHunii OI1 BO u oBnasieHue ciaeayomuMu pe3yiabTaTaMu 00y4eHHs 110

JUCHMIUINHE.
Komne- | Copepxa- | Pasgen aucuunnuHbl, | B pesynbTate usyuveHus pasgena AUCLUNIUHGI,
TEHUUU | HUe Komne- obecneuynBaroLwmn obecneymBarowwero popmmpoBaHue KOMNETEH-
TeHUMm (Mnun | 3Tanbl hopMMpPOBaHUSA L (Mnu ee YacTu) oOy4arOLWMACH JOIIKEH:
ee yacTtm) KOMMNeTeHLM 3HaTb YmeTb Bnapetb
na- Haxogut u OCHOBHblE MOHATUS, KBanmuKkaLmio | BECTU NOUCK METOMKON
2YK-1 KPUTUYECKN | TEPMUHBI W HaHomaTepua- | VH(OPMaLyN O | aHamnn3a KoH-
aHanuaupyet | onpegenexns 108! HOBBbIX Texgo- CTPYKLMOHHbIX
WH(opma- HAHOTEXHONOTUN. OCHOBHBIe B~ | 1orvax B 06- HaHOMaTepua-
uno, Heob- | CkanumpytoLme nacTu HaHo- nos
XOANMYI0 30H/10BbIE METOAbI Abl HaHOMaTe- MaTepuanos
Ans pelue- UCCnenoBaHns 1 purarnos nx
HWSI NOCTaB- | aTOMHOrO An3aiHa. CBOWCTBa;
NEeHHON 3a- Cnocobbl 13roTOBNEHNUsT | TeXHOMOMm
aayn Cy6M|/|Kp0Kp|/|CTaJ'IJ'IVNeC MONyYeHmst 1
KMX 1 HAHOMOPOLLIKOB. MpUMEHeHVE:
[MonyyeHne KOMMNaKTHbIX
MeTOoAbI 1C-
CyOMUKpOKpUCTanmnyec
cneaoBaHust
KWX 1 HaHOMaTep1anos.
HOHOMaTepua-
BrnusHue pasmepos 1108

3€PEH W rpaHuL
pasferioB Ha CBOWCTBA
HaHOMaTepuasnos.
MarHuTHble CBOMCTBA.
CynepnapamarHeTusm
HaHOKPUCTaNMYeCKnX
theppomarHeTnkos (HP)
MarHutoconpoTusnexue




, TMC n KMC.

no- OpraHuayet | OCHOBHbIE NOHATMS, KBanuuKaLumio | BECTU NOUCK METOMKON
3MK-1 MOHTaX, TEPMUHBI U HaHOMaTepua- | VHOpMaLM O | aHanmu3a KoH-
Hanagky, onpegenexus 108" HOBbIX TEXHO- | CTPYKLMOHHBIX
aKcnnyara- HAHOTEXHOIOrMMK. OCHOBHBIE B~ | 11OTAX B 006- HaHOMaTepua-
LUnto sHepre- | CkanupytoLme nacTu HaHo- nos
Abl HaHOMaTe-
TUYECKOTO U | 30HA0BbIE METOADI maTepuaros
aneKTpoTeX- | MccreaoBaHus 1 puranos nx
HUYeCKoro aTOMHOro Au3aiHa. CBOWCTBa,
obopynosa- | Cnocobbl U3roTOBMEHUS | TEXHONIOMM
HWA B CeJlb- Cy6MV|Kp0KpVICTanﬂMHeC MONyYeHst 1
CKOX0351- KWUX W HAHOMOPOLLIKOB. MpUMEHeHUe;
CTBEHHOM [MonyyeHne KOMNaKTHbIX ’
MeTodbl UC-
Npom3Boa- cybMUKpoKpUCTanmyec
cnegoBaHus
cTBe KWX W HaHOMaTepuarnos.
HOHOMaTepua-
BrnusHue pasmepos 1108
3€pEH W rpaHuL
pasgenoB Ha CBOMCTBA
HaHOMaTepuanos.
MarHuTHble CBOWCTBA.
CynepnapamarHeTuam
HaHOKPUCTaNMYeCcKnxX
(heppomarHeTnkos (HP)
MarnuToconpoTusre-
Hue, 'MC n KMC.
na- OemoHcTpu- | OCHOBHbIE MOHATYS, KBanmuKaumio | BeCTM NOUCK METOAMKON
1M1K-3 PYET 3HAHMA | TEPMUHBI 1 HaHoMaTepua- | VH(OPMaLyK O | aHamnn3a KoH-
PeXUMOoB onpegenexus 108" HOBbIX TEXHO- | CTPYKLMOHHBIX
paboTbl OC- | HAHOTEXHOMOrUK. OCHOBHBIE B~ | 11OTAX B 006- HaHomaTepwa-
HOBHOrO CkaHupytowme nacTu HaHo- nos
Abl HaHOMaTe-
SHepreTuye- | 30HOOBbIE METOADI MaTepuaros
CKOTO W 3neK- | UCcCrnefoBaHus n purarnos nx
TPOTEXHWYE- | aTOMHOrO An3aiHa. CBOWCTBA;
ckoro obopy- | Cnocobbl M3roTOBNEHNS | TeXHOMOTU
[O0BaHUA B Cy6M|/|Kp0KpI/ICTaJ'IJ'IVNeC MONyYeHmst n
CENbCKOXO- | KUX M HAHOMOPOLLKOB. MpUMEHeHUe;
3A9MCTBEHHOM | [MonyYeHne KOMNaKTHbIX ’
MeTodbl UC-
Npom3Boa- CyBMUKpOKpUCTanInyec
cnegoBaHus
cTBe KWUX W HaHOMaTepuarnos.
HOHOMaTepua-
BrnusHue pasmepos 1108
3€pEH W rpaHuL
pasgenoB Ha CBOMCTBA
HaHOMaTepuasnos.
MarHuTHble CBOMCTBA.
CynepnapamarHeTuam
HaHOKPUCTaNMYeCKNX
theppomarHeTnkos (HP)
MarnuToconpoTusne-
Hue, 'MC n KMC.
ni- [emoHcTtpu- | OCHOBHbIE MOHATUS, KBanMcukaLmio | BECTM MOUCK MeTOLMKOM
2MK-3 pyeT 3HaHUA | TEPMUHbI 1 HaHoMaTepua- | MHOPMaLM O | aHanmu3a KoH-
METOZOB M onpegenexus 110B: HOBbIX TEXHO- | CTPYKLMOHHBIX
CPeACTB MO- | HAHOTEXHOMOTUN. OCHOBHBIG B~ | T1OTAX B 06- HaHOMaTepua-
BblILLEHNS CkaHupytowme nacTu HaHo- nos

Abl HaHOMaTe-

5




3 ekTnB-

HOCTK pabo-
Tbl SHepre-
TUYECKOTO U
3NeKTpoTeX-
HU4ECKOro
obopynoBa-
HUS B CENb-
CKOX0351-
CTBEHHOM
npou3Boa-
cTBe

30HO0BbLIE METOABI
“ccnesoBaHNsa 1
aTOMHOro An3anHa.
Cnocobbl U3roTOBNEHMS
cyOMUKpOKpUCTannmnyec
KMX 1 HAHOMOPOLLIKOB.
[MonyyeHne KOMNAKTHbIX
cyOMUKpoOKpUCTanmnyec
KMX 1 HaHOMaTEepMarnos.
BnusHve pasmepos
3€PEH W rpaHuL
pasgenoB Ha CBOMCTBA
HaHOMaTepuanos.
MarHuTHble CBOWCTBA.
CynepnapamarHeTam
HaHOKPUCTaNMYeCcKnX
(heppomarHeTnkos (HP)
MarnutoconpoTuene-
Hue, TMC n KMC.

p1arnos nx
CBOWCTBA;
TEXHOMNOrnm
MONy4eHNs 1
NPUMEHEHVE;

METOAbI UC-
CreaoBaHus
HOHOMaTepWa-
1oB

maTepuanos

3. MecTO IMCHUILIUHBI B CTPYKTYpPe 00pa3oBaTeibHO MPOrpaMmbl

Jucnunnuna «Hanorexnomoruu B AITK» BXOIUT B IepedeHb AUCHUIUINH T10-

BbIOOpY BapuatuBHOM yactu coriacHo ®I'OC BO b1.B.1.J1B.02.01.

JanHast AucuuIuIiMHA 0a3upyeTcs Ha 3HAHUSX, TOJYYEHHBIX IPU U3yUYEHUU

JTUCHMIUIMH: (U3UKa, MaTeMaTuKa, TH(HOPMATHUKa, TEOPETUUECKUE OCHOBBI AJIEKTPO-

TEXHUKH, XUMHUS, HauepTaTeIbHas TEOMETPHS U MH)KEHEpHast rpaduka, SJ1eKTPOHU-

Ka, CBETOTEXHUKA.

Pa3znesbl 1M CHUIVIMHBI M MEKINCHUILIMHAPHDBIC CBA3H

C MOCJECAYIINUMH TUCHUIVIMHAMHA

No HauMeHnoBaHue o0ecnieynBaeMbIX

n/ (mocJreyommMXx) AU CIHIINH

Ne Ne pa3gesioB 1aHHOM TUCHM-

MJIMHBI, HEOOXOIMMBIX [IJISI H3Y-

yeHus (MocJiey0mmx) odecre-
YHBAEMbIX JTUCIIUTLIMH

112 | 3] 4 |5|6 7
1. | PemonT 25ekTpoobopyaoBaHus + | - |+ + | - -
2. | HagexHOoCTh 571€KTpO00OpYA0BaHUS + + | + + - + +
3. | [IpoextupoBanue cuctem snekrpudpu- | + | + | + | + | + | + +

Kaluu

4. | DneKTpuuecKue CUCTEMBI U CETU + - + + - + -
5. | DnexTpoOe301macHOCTh + | - |+ |+ | - | + -
6. | DIeKTpOTEXHUYECKUE U3MEPECHHUSI + + + + |+ 4 +




4. O0beM IMCUMIUVIMHBI B 324€THBIX eIUHUIAX € YKA3aHMEM KOJIHYeCTBA aKa-
JAeMHYECKHX YACOB, BbIIeJEHHBIX HA KOHTAKTHYI0 padoTy ¢ 00y4aomuMucs ¢
npenoaaBartesieM (Mo BUJAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJILHYIO padoTy
00y4arIuxcs

Ounas popma 00yueHust

. Bcero CemecTtp
Buabl yueOHoi padoThI 4ACOB 7
OO01mas Tpy10éMKOCTD : 4aChl 108 108
3a4eTHBIEC €IUHUIIBI 3 3
AyAUTOpPHbIE 3aHATHSA: 50(12)* 50(12)*
Jlexruu 16(4)* 16(4)*
[TpakTudaeckue 3anstus (I13) 34(8)* 34(8)*
CamocrosiTesibHas padora,(CPC), B T. 4. 58 58
MOJTOTOBKA K MPAKTHYECKUM 3aHSATHUSIM 28 28
CaMOCTOSITEIIbHOE U3YYEHUE TEM 20 20
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 10 10
IpoMexyTOYHAS ATTECTALMS 3a4eT
3aouynas popma 00yueHust
. Bcero Kypc
Bupabl yueOHoI padoThI 4ACOB 4
OO0mas Tpy10éMKOCTD : 4aChl 108 108
3a4€THBIEC €IMHUIIBI 3 3
AyIUTOPHBIE 3aHSITHSI: 14(2)* 14(2)*
Jlexumm 6 6
[TpakTuueckue 3anstus (I13) 8(2)* 8(2)*
Camocrositesbnas padora,(CPC), B T. 4. 94 94
MOJITOTOBKA K MPAKTUYECKUM 3aHSITUSIM 30 30
CaMOCTOSITEJIbHOE U3YYEHUE TEM 32 32
MOJITOTOBKA K TEKYIIEMY KOHTPOJTIO 30 30
IIpoMexyTOYHAN ATTECTANMSA 3a4eT 3a4yer

()* - 3ansmust, npooouMbvle 8 UHMEPAKMUBHBIX POpPMAX

5. Coaep:xaHue TUCHUIINHBI
5.1. Pa3nenbl AMCHMILVIMHBI U BHABI 3aHATHH B Yacax

Ounas ¢popma 00yueHus

AyauTopHble Camo-
Ne Bcero 3aHsaTHsA (4ac) | crosi-
u/n HaumeHoBaHue pa3ae/ion (wacos) ek Telh
JIII3
107001 Has




paoo-
Ta
Pa3nen 1. OCHOBHBIC TOHATHS,
1. | TepMuHBI U onipeesieHus HaHoTeX- | 14(4)* 2 4 (4)* 8
HOJIOTHHU
Pa3nen 2. Cxkanupyromme 30H710-
2. | BBIE METOJIBI UCCIICIOBAHUS U 14(2)* | 2 (2)* 4 8
aTOMHOTO M3aiHa
Pa3nea 3. CriocoObI M3rOTOBICHHUS
3. | cyOMUKpPOKPHUCTAIUNIMYECKHUX U 16 2 6 8
HAHOTIOPOIITKOB
Pasznen 4. [lonydeHne KOMITaKT-
4. | HBIX CyOMUKPOKpUCTAIUINYCCKUX U | 14(4)* 2 4 (4)* 8
HAaHOMAaTEPUAJIOB
Pa3znea 5. Biusinue pa3zmepos 3e-
5. | peH u TpaHuUIl pa3aeioB Ha CBOM- 18 2 6 10
CTBa HAHOMATEPHAJIOB
Pa3nen 6. MarauTHbIE CBOMCTBA.
6. Cynepnapa-MarHeTu3M HaHOKPHU- 16 4 4 8
CTATMYECKUX (hePPOMArHETUKOB
(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 o0yueHus1
Aynurtopubie | Camo-
Ne HaumeHnoBaHue pa3iesioB Beero AT (wac) ::3’;:
n/m (uacoB) | Jlek- JIMI3 | nas pa-
tin oora
Pa3nen 1. OcHOBHbBIEC TOHATHS, TEP-
1. | MUHBI U OTIpe/ieNIEHNs HAHOTEXHO- 18 1 1 16
JIOTHUH.
Pa3znen 2. Cxanupyroiine 30H0BbIE
2 | METOJbI UCCJIEOBAHUS U ATOMHOTO 18 1 1 16
nu3arHa
Pa3nen3. CriocoObl M3rOTOBICHUS
3. | CyOMUKpPOKPHUCTAIUTMIECKUX U 18 1 1 16
HAHOTIOPOIIIKOB.
Paznen 4. [TonyyeHne KOMIaKTHBIX
4. | cyOMUKPOKPUCTAITMYECKUX U 17(2)* 1 2 (2)* 14
HAaHOMATEPHAJIOB.
Pasnen 5. Biusinue pasmepoB 3epeH
5. | ¥ rpaHHUI] pa3/IesiOB HA CBOMCTBA 13,5 0,5 1 12
HAaHOMATEPHUAJIOB.




Pa3znen 6. MaruuTHble CBOMCTBA.
6. Cynepnapa-MarHeTu3M HaHOKPH- 12 1 1 10
CTAJUIMYECKUX (heppOMarHeTUKOB
(HD)
Pa3znes /. MarHutoconpoTHBIIEHUE,
1. 'MC 1 KMC 11,5 0,5 1 10
108 %
Bcero (2)* 6 8 (2) 94
5.2. TeMaTH4YeCKHIi IJIAH JeKIUI
Ounas popma 00yueHust
.« Koa-Bo
n/n Tembl JeKIM I
JacoB

Pa3)1e.11 1. OcHoBHBIE IMOHATHS, TCPMHUHBLI U OTIPECACJICHUA HAHOTCXHOJIOI'NH

1

Pasmepnbie 3¢ pexThl, cCBOKWCTBA U30JIUPOBAHHBIX HAHOYACTHUIL U
HaHOMOPOIIKOB. OOBEKTHI U IPOLIECCH HAHO- U ME30TEXHOJIOTHH,
OCHOBHBIE KOHIICHIUH.

2

au3aiHa

Paznen 2. Ckanupyomue 30H10Bble METO/IbI HCCJIE0BAHNS U ATOMHOI0

Metoasl U npuOOpBl sl UCCIAEAOBAHMS CTPYKTYPbl HAHOKpHU-
CTAUIMYECKUX MaTepuanoB. MeToasl U PUOOPHI I UCCIIE10Ba-
HUSA U KJacCU(UKAIUU CyOMHUK-POKPHCTAUIMYECKUX M HAHOIO-
POIIIKOB.

POIIKOB

Pa3nen 3. Cioco0bl U3roTOBJIEHUS] CYOMUKPOKPUCTAUINYECKHX U HAHOIO-

I"azodazHple METOABI; MIA3MOXUMHYECKHA CHHTE3;, MEXaHOCHH-
Te3. OcaxaeHue U3 KOJUIOUJHBIX PACTBOPOB;, TEPMHUYECKOE pa3-
JIO’)KEHHE U BOCCTAaHOBJICHHUE.

2 (2)*

Paznen 4. [lonyyeHne KOMIAKTHBIX CyOMUKPOKPHUCTAIIHYECKUX

H HAHOMATEPHUAJIOB

KomnakTtupoBanue mopomkoB u 00kur. Ocaxx/ieHre Ha MOJI0K-
Ky. Kpucramnuzanus aMopdHbIX CIUIaBOB. MIHTEHCUBHAS TIIACTH-
yeckas gedopmanus

Pa3znes 5. Baiusinue pa3MepoB 3epeH U rPaHUIl pa3/iesioB
Ha CBOWICTBA HAHOMATEPHAJIOB

5

CyOCTpyKkTypa HAaHOKPHUCTAIUIMYECKUX MAaTepUajoB. AHOMAaIUU
MEXaHUYECKOTO MOBEJCHUS; TEIIIOPUZNIECKUE U IICKTPUICCKUE
cBoiicTBa. [ MOpuaHBIC HAHOKOMITO3HTHI.

2 (2)*

yeckux ¢peppomarietruxon (HD)

Pa3znen 6. MarautHble cBoiicTBa. Cynepnapa-MarHeTu3mM HAHOKPHUCTAJLIIN-

CyoctpykTypsl (pasMepsl kpuctaumtoB) H® ¢ ontumMaibHBIMU

6 y 4
MarHUTHOMSITKUMHU ¥ MarHUTHOTBEPABIMU CBOMCTBAMH.
Paznen 7. Marauro-conporusjeaue, 'MC u KMC
7 | Honyuenne u cBoiictBa HamocTpykTyp, obmagarommx IMC u| 2




. KoJu-Bo
n/n TeMbl JeKI M
4acoB
KMC, ux mpumeHeHHe B TexHHKe. J[omupoBaHHBIE MaHTaHUTHI
nanrtana (u apyrux P39) ¢ TMC u KMC.
Bceero 16 (4)°
3aouHas popma o0yueHust
. KoJu-Bo
n/m Tembl Jexkumii
4acoB

Pa3znen 1. OcHOBHBbIE OHSITUS, TEPMHHBI M ONpeieIeHUsI HAHOTEXHOJIOTHH

1

Pasmepnsbie 3¢ pexThI, CBOKCTBA H30JUPOBAHHBIX HAHOYACTHIT U
HaHOTOPOIIKOB. OOBEKTHI U MPOIECCHl HAHO- U ME30TEXHOJIOTHH,
OCHOBHBIE KOHIIEIIIINY.

1

3aliHA

Pa3znen 2. CKaHprIOIIII/Ie 30HAOBBIC ME€TOABI UCCJICAOBAHUA U aTOMHOI'O 11U~

Metoapl U HPUOOPHI JJIA WCCACAOBAHHMS CTPYKTYPhI HAHOKDH-
CTAJUNIMYCCKUX MaTepHUaioB. MeToAbl M IPUOOPHI JIJIsS UCCIIECI0BA-
HUS U KJIacCU(PUKAIMK CyOMHK-POKPHUCTAUIMYSCKUX M HAHOIIO-
POIIIKOB.

POIIKOB

Paznen 3. Cnoco0bl M3roToBjIeHNs CyOMUKPOKPUCTAVIHYECKHX U HAHOIO-

["a3odazapie METOJBI; MIA3MOXUMUYCCKAN CHUHTE3; MEXaHOCHH-
Te3. OcaxkaeHne 3 KOJUIOMTHBIX PACTBOPOB;, TEPMHUECKOE pa3-
JIO’)KCHHE W BOCCTAHOBJICHUE.

Pa3nen 4. [lonyyeHne KOMIAKTHBIX CyOMUKPOKPUCTALIHYECKUX

H HAHOMATEPHAJI0B

KommaktupoBanue nmopomkoB u 00xkur. OcaxaeHue Ha MOJJI0XK-
ky. Kpucrannuzamnus aMoppHbIX cruiaBoB. IHTeHCHUBHAS I1aCTH-
yeckas nedopmarnus

Pa3nen 5. Biaiusinue pasMepoB 3epeH U TPaHNILL pa3/iesioB
HA CBOICTBA HAHOMATEPHAJIOB

5

CyOCTpykTypa HAHOKPHUCTAJUIMYECKUX MATEpUajoB. AHOMaJIUU
MEXaHUYECKOTO MOBEACHUS; TEMIOPU3NYECKUE U IIEKTPUUECKUE
cBoicTBa. [ MOpuaHbBIE HAHOKOMITO3HTHI.

0,5

yeckux peppomarHeTukon (HPD)

Pa3nen 6. MarautHble cBoiicTBa. Cynepnapa-MarHeTu3mM HAHOKPHUCTAJLIN-

CyoctpykTypsl (pasmepsl KpuctauiutoB) HO ¢ ontuManbHbIME

6 MAarHUTHOMSITKHUMH U MarHUTHOTBEPIBIMU CBOMCTBAMH. !
Pasznes /. Maruuto-conporuBienne, 'MC u KMC
[Tonyyenue u CBOMCTBa HAHOCTPYKTYp, obmanarommx I'MC u
7 | KMC, ux npumMeHeHHe B TexXHUKeE. J|oMMpPOBaHHBIE MAHTAHUTHI 0,5
nanrtana (u apyrux P39) ¢ TMC u KMC.
Bcero 6

5.3. TemaTuyeckuii NJI1aH NPAKTUYECKHUX 3aHATHI
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Ounas ¢opma oOydeHuUs

Kou-
n/n TeMbl 3angaTHM BO
YacoB

Pa3zjnen 1. CkaHupyloiue 30H10BbIe METOAbI HCCJIEI0BAHUS U
ATOMHOI'0 JU3aiiHa

1 I/ICCJICIIOBaI:II/Ie MOBEPXHOCTH TBEPABIX TEJ METOJOM CKaHUPYIOLIEH 2 (2)*
TYHHEJIbHOM MUKPOCKOIIUU
5 Hccnez(?BaHHe ITOBEPXHOCTH TBEPABIX TEJI METOJOM aTOMHO- 2 (2)*
CWJIOBOW MUKPOCKOITMY B HEKOHTAKTHOM PEXKUME
Pa3nes 2. CiocoObl U3roTOBJIEHUS] CYOMUKPOKPUCTALNINYECKHX
¥ HAHONIOPOIIKOB
3. | ApredaxThl B CKaHUPYIOLIEH 30H10BOI MUKPOCKOITUU 2
4 MexaHu3Mbl 1 KHHETHKA (OPMUPOBAHUS HAHOAMOP(PHBIX TBEPABIX 9
TEJ.
Pa3nea 3. [loryyeHne KOMIAKTHBIX CyOMUKPOKPUCTANINYECKHX
1 HAHOMATEPHAJIOB
5. | Ckanupytomasi 30H10Bast JUTOrpadpus 4
5 HccnenoBanue neopmMamoHHOr0O NOBEAECHHS aMOp(HO- 2
HAHOKPHUCTAJNIMYECKUX MATEPHAIIOB

Pa3nen 4. Bausinue pasMepoB 3epeH U IPaHUIL Pa3/ieJiOB HA CBOIICTBA HAHO-

MaTepHAJIOB

7. | ObpaboTka 1 KonmmuecTBeHHBINH aHam3 C3M n300paxeHuit 2 (2)*

8. W3ydenune cTpyKTyphl MAaTEPUAIIOB C HOHHO-IIJIA3MCHHBIMH I10- 2 (@)
KPBITHSMU.

Pa3znen 5. MarautHble cBoiicTBa. CynepnapamMarieTtusm ¢geppoMarHeTuKoB
(H® HaHOKPHCTAJLINYECKHNX)

9. ‘ MeTonb! UCCIIEI0BAHNUN HAHOYACTHUL] U HAHOMATEPUAJIOB ‘ 6

Pa3jnen 6. MaruuTHble cBoiicTBa. Cynepnapa-MarHeTu3M HaHOKPHCTAJLIU-
yeckux peppomarHetuxon (HPD)

10 ‘ M3ydeHne CBOMCTB M MUKPOCTPYKTYpPbl HAHOMATEPHAJIOB ‘ 4
Pasznen 7. Marauro-conporusJjenue, 'MC u KMC
11 N3ydenue yclioBUil MoJy4eHUsI MACCUBHOTO aMOP(PHOTO MeTaslIu- 5
YEeCKOTr'o CIlaBa
Bcero 34 (8)*

3aouHas ¢popma oOydeHUs

KoJa-Bo

n/n Tembl 3aHATHI
4acoB

Pa3znen 1. CkaHupymoiime 30H10BbIe METOAbI HCCJIEI0BAHUS U
AaTOMHOI'0 TU3alHA

MccnenoBanue MOBEPXHOCTU TBEPIBIX TEJI METOAOM CKAHUPYIO- 1
€N TYHHEITbHON MUKPOCKOIIUHU

Pa3nes 2. CiocoObl H3roTOBJIEHHS] CYOMUKPOKPUCTANINYECKHX
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W HAHOIIOPOIIKOB

4 MexaHu3MBbl U KHHETHKA (POPMUPOBAHHS HAHOAMOP(HBIX TBEP- 1
JIBIX TEI.
Pa3nea 3. [lonyyeHue KOMIAKTHBIX CyOMUKPOKPUCTANINYECKHX
1 HAHOMATEPHAJIOB
5. | Cranmpyromas 30H10Bast TuTOrpadus | 1

Pa3ne.11 4. Bausinue PasMeEpPoOB 3€PEH U I'PaHUII Pa3l€jioB HaA CBOJCTBA HAHO-

MaTepHaJIOB

7. ‘ O6paboTka 1 KonumdecTBeHHbINM aHanu3 C3M nzo0paxeHui

| 2(2)*

Pa3znen 5. MarautHble cBoiicTBa. CynepnapamMarneTusm ¢geppoMarHeTuKkoB

(H® HAaHOKPHCTAJLUINYECKHUX)

9. ‘ Metonp! ccne10BaHUM HAHOYACTHIL K HAHOMATEPHUAJIOB

1

Pa3nesn 6. MarnutHble cBoiicTBa. Cynepnapa-MardHeTu3M HAaHOKPHCTAJLIU-

yecknX peppomarnernkon (HD)

10 ‘ M3yyeHue CBOMCTB U MUKPOCTPYKTYPbl HAHOMATEPHAJIOB | 1
Pa3znen 7. Maruurto-conporusjienue, 'MC u KMC
11 N3ydeHue yclioBUi MOTy4eHUs MACCUBHOTO aMOP(HOTO MeTaJl- 1
JIMYECKOr0 CIJIaBa
Bcero 8(2)*
()* - 3anamus, npoeooumvle 8 UHMEPAKMUBHBIX POpMAX
5.4. Conep:xanue pa3aesioB QM CHUINIMHBI
Ne | HammeHnoBa- Komie-
Conep:xkanue pasjaesa
n/m | Hue pa3iena TeHIHN
OcHOBHBIE NO- .
Pa3mepnsbie addekTrl, cBolicTBa n3oaupoBan- | U-2VK-1
HATHS, TEPMU-
HBIX HaHOYACTHI] M HaHomopoikoB. O0bekThl | MJI-3T1K-1
1. | vHBI ¥ onpene-
Y TIPOIIECCHI HAaHO- U ME30TeXHOoJIoTHH, ocHOB- | MJI-1T1K-3
JICHUSI HaHO-
HBIC KOHIICITIUH. NJI-2I1K-3
TEXHOJIOTUHU
CKaRMpYFOIIHE MeTtobl 1 PUOOPHI JIJIsT UCCIICIOBAHMS HIL2YK-1
30HIOBBIE Me- | CTPYKTYPBI HAHOKPHU-CTaUINYECKUX MaTepHa- NIL3MIK-1
2. | Tomsl uccieno- | JIoB. MeTo bl M PUOOPHI AJIS UCCIICIOBAHUS U WIL-1ITK-3
BAHMS U ATOM- | KJIaCCU(PUKALIUHA CYOMUK-POKPUCTALITMIECKUX WJT-21TK-3
HOT'O IM3aNHA | i HAHOMTOPOIIIKOB
["a30(a3HbIe METOIbI; TUIA3MOXUMUYSCKUI
Cnoco0sI u3- cuHTEe3, MexaHocuures. OcaxxaeHue U3 KoJuio-
TOTOBJICHHA WJIHBIX PACTBOPOB; TepMuueckoe pasnokenne | AH-2YK-1
CyOMUKPOKpH- . . NI-311K-1
3. 1 BOCCTAHOBJIEHHE. /[eTOHAIIMOHHBIN CUHTE3;
CTAJTTAYECKUX v NJI-111K-3
AJIEKTPOB3PHIB. Y IOPSAI0UCHUE HECTEXUOMET-
Y HaHOIIOPOIII- POB3p p UH N1-211K-3
KOB PUYECKUX COCTMHEHUI KaK METOJ] CO3aHuUs
HaHOCTPYKTYP.
Ilomy4enne KomnaktupoBanue mopomkoB u o6xwur. Oca- NJ1-2YK-1
4. | KOMMAKTHEIX XKICHUE Ha MOAN0KKY. Kpucramnmuszanus UJ-3TK-1
CyOMUKpOKpH- Y- P NJ-1T1K-3
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cTauiM4eckux | amop(dHbIX criaBoB. IHTeHCcHBHAs mactuue- | MJI-211K-3
1 HAHOMATCPHU- | ckas nedopmarius
aJoB
Bnusiaue pas-
MEPOB 3€PEH M | CyOCcTpyKTYpa HAHOKPUCTAIUTMUECKUX MaTe- WJT-2VK-1
TPaHuIl pasie | nyanoB. AHOMANTHH MEXaHUYECKOTO TTOBEIE- NJI-311K-1
5. | 0B _
. HUS; TEIIOPU3UYECKHUE U DJICKTPUUECKUE NJI-111K-3
Ha CBOICTBa g
HanoMarepua- | CBOHCTB. ['uOpuHBIE HAHOKOMITO3UTHI NJ-211K-3
JIOB
MaruautHsble
cBoiictBa. Cy-
fieprapa- Cy6eTpykTypsl (pasmepst kpuctamturos) Ho | MA-2YK-1
MarHeTU3M NJ1-311K-1
6. C ONTUMAJIbHBIMU MAarHUTHOMSTKMUMU U Mar-
HAHOKpHCTAII- . N-111K-3
—— HUTHOTBEPIBIMH CBOMCTBAMU WJ1-211K-3
POMarHeTUKOB
(Ho)
MarauTo- ITonyueHune u CBOKWCTBA HAHOCTPYKTYD, 0013~ | | JI-2VK-1
7 COIPOTHUBJIE- paroumx ['MC n KMC, nx npumenenune B Tex- | 1]1-3I1K-1
" | Hue, IMC n Huke. JlonupoBaHHble MaHTaHUTHI JaHTaHa (u | MJI-11TK-3
KMC npyrux P33) ¢ TMC u KMC. NJ-211K-3
6. YueOHo-MeTOIUYECKOE 0DecTIiedeHHe CAMOCTOSITEIbHOIH PadoThl
Temamuueckutl n1ax camocmosmenbHou pabomol
PexomeHnayembie HCTOYHUKHU
nHopmanuu (Ne HCTOUHHKA)
. | Koa-Bo (unTEp-
n/ | TemaTnka camoCTOSITEILHOM OCHOB- | J1OIOJIHH-
4acoB HeT-
1| padoThI o3 Has TeJbHAasA ecypebi)
(m3n8 | (m3m8 p(nZI;[ 9
PII ) PIIT) PII Il.)
1 | Ocuosb! HanoTexHOMOrMH 214 1.2 12,3 1-8
2 | Pu3n4eCKUe METOAbI HAHOTEX- o/a 1,2 1,2,3 1-8
HOJIOTUM
Nzyuenue pusuko- 1,2 1,2,3
3 | MEXaHMYECKUX CBOMCTB HaHOMA- o/4 1-8
TE€pPUAJIOB HEPA3PYLIAIOIINMU
METOJIaMH
Onpenenenue mapaMeTpoB 1,2 1,2,3
4 | CTPYKTYypBI IOKPBITHI METOAAMU o/4 1-8
PEHTIe€HOBCKOM TU(PpakTOMET-
pun

13




TexHooruy noyyeHus 1,2 1,2,3
5 rmeHqubUIX HAHOCTPYKTYPHBIX 2/4 1.8
MOKPBITHIA METOJaMHU
KOHJICHCAITUU U3 TTapOBOM (ha3bl
Crioco0blI IOJTy4eHHST HaHOMAaTe- 1,2 1,2,3
PHAJIOB C UCTIOJIb30BAHUEM TEX-
6 | Honornit 00pabOTKH MOBEPXHO- 2/4 1-8
CTH, OCHOBAaHHBIX Ha (pu3nde-
CKHX TIPOIeccax
CrocoOpITIoTyYeHIS 1,2 1,2,3
7 YTJIEPOJHBIX HAHOCTPYKTYP. 214 1-8
HaHOKOMITO3UTHBIEC MaTEPHAIIbI
MeToabl UCCIIEI0BaHUS 1,2 1,2,3
g | CTPYKTypBI U (bnsmfo- 2/2 1-8
MEXaHHYECKHUX CBOMCTB
HaHOMAaTEPHAJIOB
HUcnionp3oBanue 1,2 1,2,3
9 HAHOMATEPHAJIOB B 4/2 1-8
MPAKTUYECKON JCATEITHbHOCTH
10 | Iloaroroska k mpaKTUYECKUM
3aHITHIM

11 | HoaroToska K TeKyniemMy KOH-
TPOJTIO

Bcero 58/94

1,2 1,2,3

28/32 1-8

1,2 1,2,3

10/30 1-8

Y4eOHO-MeTOAMYECKHE MATEPHUAJIBI IJIsl CAMOCTOSITE/IbHOM PadoThI:

1. KoBmioB A.H. «OCHOBBI HAHOTEXHOJIOTUM B TEXHUKE: YueOHOE Mocodue s
CTy.. BeIcuI. yueO. 3aBeneHuid. Jonyn. YMO no oOpa3zoBaHuio B 00J1. aBTOMAaTU3H-
POBAHHOT'O MAITMHOCTPOCHMS. - 2-€ U3/1., cTep. - MockBa: M3mat. nentp "Axkagemus

2011. - 240c.

2. MarepuanoBeIeHHE U TEXHOJIOTHSI MAaTEpUAJIOB | yueOHOE MocoOue, PEKOM.

Hayuno-meroanueckum cosetoMm / ITox pea. A. U. Bateimesa. - Mocksa: THOPA-
M, 2013. - 288c.

MeToauveckne peKOMEHAALUNH CTYIEHTY K CAMOCTOSITeILHOM padoTe

CamocrosiTesibHasi padoTa CTyAEHTOB, IPETyCMOTPEHHAs! Y4€OHBIM TIaHOM
B 00beMe He MeHee 50-70% o0miero KoiaMuecTBa 4acoB, COOTBETCTBYET OoJiee IIIy-
OOKOMY YCBOECHMIO M3Yy4aeMOro Kypca, pOpMUPYET HAaBBIKM MCCIIEIOBATEILCKON pa-
OOTBHl 1 OPUEHTUPYET CTYJCHTOB Ha YMEHHE NMPUMEHSATh TEOPETUUYECKHE 3HAHUS Ha

IIPaKTHKC.
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CamocrosiTenbHast paboTa HOCUT CUCTEMAaTUYECKUM XapaKkTep.

PesynbTaThl caMoCTOATENHEHON PabOThl KOHTPOJIUPYIOTCS TpErojaBaTeieM U
YUUTBIBAIOTCS TIPU aTTECTAIlMK CTyAeHTa (3aueT). [Ipu 3TOM MpOBOISATCS: TECTUPOBA-
HUE, SKCIPECC-0MPOC Ha MPAKTUYECKUX 3aHATHUAX, 3aCIyIIMBaHUE TOKIAI0B, pede-
paToB, MPOBEpPKa MMCbMEHHBIX Pa0OT | T.]I.

3amanust JIsl CaMOCTOSITEILHOM pabOoThI COCTABIISAIOTCS 10 pa3zieliaM U TeMaw,
M0 KOTOPBIM HE TPETyCMOTPEHBI ayJAUTOPHBIC 3aHATHUS, JIMOO TPeOyeTCs IOMOIHU-
TEJIBHO MpOopadboTaTh U MPOAHAIM3UPOBATH paccMaTpUBAEMbI MperogaBaTeIeM Ma-
Tepuall B 00beMe 3aluIaHUPOBAHHBIX YaCOB.

JIJIst TOATOTOBKHU K 3aHATHSIM W BBIITOJTHEHHS CaMOCTOSITEIbHON PabOThHI, CTY-
JIEHTAM PEKOMEHAYIOTCS Y4EeOHO-METOMAMYECKHEe W3JaHMs, a TaKKe METOJIMYECKHE
MaTepHuaJbl, BEITYIICHHBIE KaQeapol CBOMMHU CHJIAMU U MPEIOCTABISIEMbIC CTYCH-
TaM BO BpeMs 3aHATUH (IPUIOKCHHMS):

e HarIsAgHbIC TOCOOMS (ITaKaThl);

® rjoccapuil - ClioBapb TEPMHUHOB IO TEMATUKE AUCIUTLIINHEI,

® TE3UCHI JICKIIUH.

CamocrosiTesibHAsA padoTa ¢ KHUrOil. B Hame BpeMsi KHUTa CYIIECTBYET B
IBYX (popmax: TpaaUIIMOHHON U STEKTPOHHOM. B MHTEpHETE CYyIECTBYIOT 11eibie O1o-
JIMOTEKH, pacriojarallme IeCATKaMu ThICSY DJIEKTPOHHBIX TeKCcTOB. CeroaHs B 00-
IIeCTBE Mpeo0aaeT MHEHHE, YTO TeYaTHAsi KHUTAa U €€ KOMITbIOTEPHBIN TEKCT J0-
TIOJTHSFOT APYT Apyra. VIcrob3ys 2JIeKTpOHHBIN BapHAHT KHATH 3HAYUTEIIHLHO OBICTpEe
MOATrOTOBUTH Ha ero 0aze pedepaT, KOHTPOIBHYIO PabOTy, MOIOTHATH TEKCT CBOEH pa-
00THI 1OJ TpeOyeMbIid yueOHBIM 3a1anueM oObeM. [leuaTHble KHUTH TOpa3no jerde u
y100HEee YUTaTh.

Pabota ¢ KHUTOM, CTYJEHTHI CTAIKUBAIOTCS C psiioM mpodsem. OHa U3 HUX —
Kakas kHura gyudiie. [{enecooOpa3Ho B mepByI0 ouepe/lb 0OpaTUTHCS K JUTEpaType,
PEKOMEHI0BaHHOM mpemnoaaBareieM. LlenecooOpa3Ho NpoynTaTh aHHOTAIMIO K KHUTE
Ha €€ CTpaHUuIaX, B KOTOPOH yKa3aHO, KOMY W JUIsl KaKUX IIeJIeld OHA MOXET OBITh T10-

JIC3HA.
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Hpyras npobirema — kak 3(Q@PEKTUBHO yCBOMTh Marepuan KHUrud. KadecTBo
YCBOEHHsI yUEOHOTO MaTepualia CyIIECTBEHHO 3aBUCST OT MaHEPhl MPOUYTEHHS] KHUTH.
MO>KHO BBIIEINUTH MSTh OCHOBHBIX IPUEMOB pa0OTHI C JINTEPATYPOH:

YreHHne-mpoCMOTp HUCIIONIB3YETCS sl TPEIBAPUTEIIBHOIO 03HAKOMIIEHUSI C KHU-
roi, OLEHKH ee LeHHOCTH. OH mpeanoiaraeT 03HaKOMJIEHUE C aHHOTalUel, mpeau-
CJIOBHEM, OIJIABJICHUEM, 3aKJIFOUEHUEM KHUTH, MIOMCK MO OIJIaBICHUIO HauOoJee Bax-
HBIX MBICJIEI U BBIBOJIOB aBTOPA MPOU3BEICHUSI.

Bri6opouHoe uTeHne npeanonaraeT n30uparesibHOe YTEHUE OTIENIBHBIX pasfe-
JIOB TEKCTa. DTOT METOJ UCIIOJIb3YETCs, KaK MPABUIIO, NIOCIE MPEABAPUTEIBHOTO MPO-
CMOTpa KHUTH, IIPY €€ BTOPUYHOM YTECHUHU.

CkaHMpOBaHUE MPEACTABIAET OBICTPBIA MPOCMOTP KHHUIHU C LIETbIO MOUCKa ¢a-
MUIUH, pakTa, OIEHKU U Jp.

VYrny6neHHOe UTeHHE MpeArnoaraeT oopallieHue BHUMaHUs Ha JeTalu Coaep-
KaHMsI TEKCTa, €ro aHajau3 U oueHKY. CKOpoCTh MOAOOHOIO BU/IAa YTEHUSI COCTABIISAET
OopueHTHPOBOYHO 110 7-10 cTpanuil B yac. OHa MOKET OBbITh U BBIIIE, €CIH YUTATENb
y’Ke 00JIafjaeT ONpeIeTICHHBIM 3HAHUEM 10 TEME KHUTY WU CTaThH.

VYriyOneHHOe YTeHHE JTUTEePaTyphl IPEATNOIaraer:

e CTpemyieHHE K T[IOHUMAHUIO MPOYMTAHHOro. be3 MoHUMaHUs CMBbICIA,
IPOYUTAHHOTO HHPOPMALIMIO €€ OUE€Hb TPYTHO 3alIOMHHUTb.

e OOayMbIBaHUE H3I0XKEHHOW B KHUre uH(popmauuu. Torga coOCTBEHHbIE
MBICJIM, BO3HMKILIME B XOJI€ 3HAKOMCTBA C Uy)XUMHU pabOTaMH, MOCIYKaT OCHOBHOM
JUISL TIOJTyYE€HHSI HOBOTO 3HAHUS.

e MEICIIEHHOE BBIICJIEHUE KIIFOUEBBIX CJIOB, UJEH pazapoOsieHue CoAepxaHus
TEKCTa Ha JIOTMYECKUE OJIOKM, COCTABIIEHUE IJlaHa MPOYMTaHHOro. Eciu cTyneHT
UMEET €0 C JUYHON KHUI'OH, TO KIIFOYEBBIE CJIOBA M MBICIH MOXXHO MOAYEPKHYTH
KapaHAAIIoM.

e CocraBieHue KOHCIEKTa M3Y4YEHHOro martepuaina. Eciu ctaThs wim paszmen

KHUTH TI0 00beMy HEOOJBINOHN, TO I€1ecO00pa3HO MPHUCTYIUTh K KOHCIEKTHPOBAHHIO,

MpoYrnTaB UX MOJHOCTBIO. B APYTHUX CIIyYasdX KCJIATCIbHO MIPOYNUTATh 7-10 CTpaHMUII.

7. ®OHBI OLIEHOYHBIX CPEACTB
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7.1. IlepeyeHb KOMIIETEHIMI C YKa3aHHEM 3TANoOB UX (popMUPOBaAHUS

B Mpollecce 0CBOeHHUsI 00pa30BaTe/LHOI MPOrpaMMbl

CemecTtp
(kype)

JucuumInHbl /3emMeHTsl nporpammbl (npaktuku, THA), yuyacTByomme B
(hopMHPOBAHNT KOMIIETEHIIHH

N-2YK-1. HaxoauT U KpUTHYECKU aHATTU3UPYET HHPOPMAIIUIO, HEOOXOAUMYIO

I pCHICHU A IIOCTaBJICHHOM 3aga4uun

w

®dunocous

=
N

HauepTaTenbHas reoMeTpusi U UHXEHepHas rpaduka

[EEN

HauepTaTtenbHas reomeTpus

N

NHxeHepHas rpadvka

N
w

MaTepuanoseaeHve U TEXHONOMMS KOHCTPYKLUMOHHBIX MaTepuanos

o
w

WHbopMaTHKa 1 LMdpoBble TEXHONOMMN

a1

DNeKTPOHHas TEXHMKA

nekTpocHabxeHune

OCHOBbI MUKPOMPOLIECCOPHOM TEXHUKM

Lindposble TexHonorum B AlNK

Annapartbl 3alWTbl U yNpaBreHust

PeMOHT 3/1eKTpo060opyA0BaHMs

DneKTuBHble avcumnaunHbl b1.B.3.1

3J'IeKTpVIl-IECKI/|e M 3NEKTPOHHbIE annapaThbl

TexHWKa BbICOKMX Hanpf—l)KeHVIl‘/ll

DneKTUBHblE AvcUMNAnHLI B1.B.3.2

HaHoTexHonorun B AMNMK

OcCHOBbI pO60TOTEXHUKM

DneKTUBHblE AMCUMNInHLI B1.B.3.3

3HepFOC6bITOBaF| AeATENbHOCTb

YnpaBneHve AeATeNbHOCTbIO SHEPTrOCTYX6

£
‘©

MNpon3BoACTBEHHAs NpaKTUKa

MpeaavnnoMHas nNpakTuka

BbIMoHEHME M 3aLMTa BbIMYCKHOM KBaNMGUKaLMOHHONM paboThi

O6Lwas aHepreT1ka

N[OOI |TIOTIOIO|OOO|OO|OO|(OY)|00|00 (00|~

TennosHepreTuyeckue YyCTaHOBKU U CUCTEMBI

w

W1-3MK-1

Opra"u3yeT MOHTaX, HATAJIKY, SKCIUTyaTaIlUO0 SHEPTETUUYECKOTO U DJIEKTPOTEX-
HUYECKOT0 000PYI0BaHMSI B CEJILCKOX03iCTBEHHOM MPOU3BOJICTBE

AnnapaTbl 3aWuTbl U ynpaBneHus

PEMOHT 31eKTpo0o60pyA0BaHMUS

DneKTuBHble avcumnaunHbl 61.B.3.1

3}'IeKTpVIl-IECKI/Ie W 3N1EKTPOHHbIE annapaThbl

TexHUKa BbICOKMX Hal'lpﬂ)KeHVIl‘/ll

_I—‘
EN

YyebHas npakTuka

TexHonornyeckas (I'IpoeKTHO-TeXHOI'IOFVILIeCKaﬂ) NpaKTUKa. TexHonornyeckasl B MacCTEePCKNX

JKcnyaTaumMoHHas NpakTUKa. D1EeKTPOMOHTaXHas.

e
[e)

npOI/I3BO,CI,CTBeHHaﬂ NMPaKTUKa

A OBRINMNNOOO|IOO|0O|0

TexHonornyeckasi (NpOEKTHO-TEXHOMOrMYeckasl) NpakTuka. TexHonornyeckas 3aBogcKast.

(e}

BbINOMHEHWE U 3alMTa BbINYCKHOM KBanMdUKaLMOHHOM paboThl

WI-11TK-3

JleMOHCTpHpYeT 3HaHUSI PEKUMOB PaOOTHl OCHOBHOT'O 3HEPTETUYECKOTO U AJIEK-

TPOTCXHUYCCKOI'O O60py2lOBaHI/I}I B CEJIbCKOXO03SMCTBEHHOM IIPONU3BOJCTBC

DNEKTPONPUBOA, CENbCKOXO3ANCTBEHHBIX MaLLWH

Annapartbl 3aluTbl ¥ ynpaBneHust

JnekTpoTexHonoruu B AMNK

(|00 |00

DneKkTuBHble avcumnaunHel b1.B.3.1
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6 SneKTPUYECKHE W SMIEKTPOHHBIE anmnaparsi
6 TeXHMKA BbICOKUX HampshkeHui
4.6,8 MpOM3BOACTBEHHASH NPAKTUKA
8 MpenavNIoMHas npakTuka
8 BbIMOMHEHWE W 3aLUMTa BbIMYCKHOM KBANM(MUKALIMOHHON paGoTbl

HN-211K-3. [leMOHCTpHUpYET 3HAHUSI METOJIOB M CPEJICTB MOBHIIICHUS 3G (HEKTUBHOCTH

pabOoThI SHEPTETUUECKOTO U AIEKTPOTEXHUIECKOTO 000py10BaHUS
B CEJIbCKOXO0351ICTBEHHOM ITPOM3BOJICTBE

8 3ne|<'rp0anBoL| CEeNbCKOXO3AWCTBEHHbIX MaLLUWH
8 AnnapaTbl 3aLmTbl U YNpaBneHus
7 JnekTpoTexHonoruu B AMNK
3] OnekTuBHble aucumnavHel 61.B.3.1
6 DneKTpUYecKne 1 3NeKTPOHHbIE annapatsl
3] TexHWUKa BbICOKUX HaMpPsHKEHWI
3] DneKTuBHble ancumnavHel b1.B.3.2
6 HaHoTtexHonorum B AMNK
3] OCHOBbI POBOTOTEXHNKM
46,8 MpouM3BOACTBEHHAS NPaKTHKa
8 MpesannioMHasi npakT1ka
8 BbINOHEHWE U 3alMTa BbIMYCKHOM KBanM@UKaLMOHHON paboThl
7.2. Onucanue nokasarejieil 1 KpuTepueB OlleHUBAHUS KOMITEeTeH U
Kpurepun oueHuBanus
YpoBeHb 0CBOCHHS
Jonoporosslii IToporossrit IIpoaBuHyTHIN Bricoxkuii
IMoka3aTenn| («HEYIOBIETBOPUT | (KyIOBIETBOPH- («xoporo») («oTIHYHO»)
CITBHO») TEIBLHOY)
no-2YK-1
3uanus: ®parMeHTapHbIC 3HaeT W KpUTye- | 3Haet U Kputie- | 3HaeT U KpUTUYECKM
TPE/ICTaBICHUS O CKM aHanuanpyeT CKM aHanuaupyeT aHanuaupyert uH-
aHanuse MHGopMa- | MHGopMaUWMio, He- | MHdopmauuto, He- | hopmaumto, Heobxo-
LUuK, HeobxoaNMON obxogumyto ans obxoanmyto ans AMMYIO ANS peLleHuns
AnAa peLeHna no- pelleHns nocras- peLleHnsa nocras- MOCTaBNEHHON 3aja-
CTaBMNEHHOM 3aa4n | NIEHHOW 33fa4un ¢ | JNIEHHOW 3agaum ¢ YN Ha BbICOKOM
CYWECmMBEeHHbLIMU | HeCyujecmeeH- YposHe
owubKamu HbIMU OUWUOKAMU
YmMmenua: OTcyTCTBUE HaBbI- | YMeeT HaX0AUTb U | YMeeT Haxo4uTb U | YmMeeT HaxoguTb U

KOB, IIPEAYCMOT-
PEHHBIX JTaHHOU
KOMIIETCHIINEH

KPUTUYECKM aHanu-
3upyeT UHdopma-
Luto, HeobXoAMMYH0
ONS peLLeHns no-
CTaBMNEHHOW 3aa4u
C CYyuecmeeHHbl-
MU 3ampyoOHeHU-
AMU.

KpUTUYECKN aHanu-
31pyeT uHdopma-
Lyt0, HeobXoanMYH0
QNS peLleHus no-
CTaBMEeHHO 3aaaun
C HEKoOmopbiMu
3ampyOHeHUsAMU

KPUTUYECKN aHann3n-
pyeT WH(opmaLumio,
Heobxoaumyto Ans
PeLleHns NocTaBneH-
HOM 3aaunM  Ha
6blCOKOM ypO6HE
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HaBbiku: | OtrcyrcTBue HaBbl- | Brageer anamu- Bnaneer anamu- Bnaneer anamuzom
KOB, MPEayCMOT- 30M MHd)OP'\{IaLIWM, 30M UHAOpMaUWK, | MHGOpMaLMK, HEOD-
PEHHBIX JaHHOH HeoBXomUMON ANS | yeoBxopumoit anst | xoavMoit ANt pewwe-
KOMICTCHIMCH PELLIEHA nocTa:- peLleHunsa nocTas- HWS NOCTaBIEHHOW
NeHHOM 3aJja4u Ha N
HUBKOM YpOGHe. JIEHHOW 3afa4vn ¢ 3aflayu 8 nojiHom
HeKomopuvimMu 3a- | obveme
MpYOHEeHUAMU
na-3nkK-1
3nanus: ®parMeHTapHbIC 3HaeT OpraHu3a- 3HaeT opraHuaa- 3HaeT opraHu3auuo
MpEeJICTaBICHUS O LMI0 MOHTaXa, LU0 MOHTaXa, MOHTaxa, Hanagkw,
MOHTaXe, Hanagke, Hanagkw, aKkcnnya- | Hanajgkw, aKkcnnya- | aKcnnyataluu aHep-
aKcnnyaTauuv aHep- | Tauum aHepreTuye- | Tauuu 3HepretTude- | reT4eckoro u anek-
reTU4eckoro 1 anek- | CKOro W 3NeKTpo- CKOrO 1 3MeKTPo- TPOTEXHUYECKOTO
TPOTEXHNYECKOrO TEXHWYeCcKoro 060- | TexHuyeckoro 0bo- | obopyaoBaHus B
obopynoBaHus B PYAOBaHUS B CEMb- | PYAOBAHMUSA B CEMb- | CENTbCKOXO3ANCTBEH-
CENbCKOXO3SANCTBEH- | CKOXO3INCTBEHHOM | CKOXO3SICTBEHHOM | HOM NPOW3BOACTBE
HOM NPOW3BOACTBE NpPOKU3BOACTBE ¢ Npou3BOACTBE ¢ HA 8bICOKOM YPOBHE
CYUJeCMBEHHbIMU | HeCYUu ecmeeH-
owudbKamu HbIMU OUUOKAMU
VYmMmennsi: | @parmMeHTapHbie YMeeT opraHn3o- | Ymeer opraHu3o- | YmMeer opraHu3oBatb
YMEHHUSI CTPOUTH BaTb MOHTaX, BaTb MOHTaX, MOHTaX, Hanagky,
MEXJITUYHOCTHBIE Hanapgky, akcnnya- | Hanagky, akcnnya- | aKcniyatauuio aHep-
OTHOIICHHUS C TaUWio 3HepreTUye- | TaLuWio SHEpreTuye- | reTU4eckoro n anek-
JIOJIBMU pa3iiny- CKOrO 1 3MeKTpo- CKOrO 1 3MeKTpo- TPOTEXHUYECKOTO
HBIX KyJbTYPHBIX | TEXHUYECKOro 060- | TexHuyeckoro 0bo- | obopyaoBaHNs B
TUTIOB, YPOBHEH PYAOBaHUS B CEMb- | PYAOBAHMUSA B CEMb- | CENbCKOXO3ANCTBEH-
UHTEJICKTYaIbHO- | CKOXO3SWUCTBEHHOM | CKOXO3SMCTBEHHOM | HOM MPOU3BOACTBE
T'O Pa3BUTHUS H NPOKU3BOACTBE ¢ NPOW3BOACTBE ¢ HA 8bICOKOM YPOBHE
KOH()ECCUOHATb- CYUIeCMBEeHHbIMU | HeCYU ecmeeH-
HBIX HAaNIPaBICHUN | 3ampyOHeHuamu. | HblMU 3ampyoHe-
HUSMU.
HaBpixku: | OrcyrcrBue HaBbl- | Bmanmeert opraHu- Bnaneer opraHu- | Brmajgeer opraHu3a-
KOB, IIPEXYCMOT- 3alumen MOHTaxXa, 3auyeil MOHTaxa, LMern MoHTaxa,
PCHHBIX JAHHOH Hanazku, SsKCnya- | yanapku, skcnnya- | Hanagkw, skcrnyata-
KOMHCTeHIHeH TaLii SHEpreTuie- Tauuu HepreTnye- | LMK SHEPreTM4eckoro
CKOro 1 anekTpo-
TeXHIYECKoro 0Bo- | CKOrO 1 3neKTpo- W 3NeKTPOTEeXHNYe-
DYLOBaHus! B cenb- | TEXHM4ECKoro 0bo- | ckoro obopyaosaHys
CKOXO35MCTBEHHOM pyaoBaHuA B CENb- | B CenbCKoX03sin-
MPOU3BOACTBE Ha CKOXO3SIICTBEHHOM | CTBEHHOM MPOK3BOS-
HU3KOM ypOsHe. NPOW3BOACTBE ¢ CTBE 8 NOIHOM 00b-
HeKomopuvimMu 3a- | eme
mpyOHeHUAMU
na-1nkK-3
3HaHuA: dparMeHTapHbIE 3HaeT pexumbl 3HaeT PexumoB 3HaeT PexumoB pa-

[PEACTABIIEHUS O
pexumMax paboTbl
OCHOBHOIO 3HepreTH-
4ecKOoro 1 aneKkTpo-
TeXHu4eckoro 0bo-
PYLOBaHUS B CEMb-
CKOXO3SICTBEHHOM

paboTbl OCHOBHOIO
SHEpPreTM4eckoro 1
SNEKTPOTEXHNYe-
ckoro obopygoBa-
HWS! B CEMNbCKOXO-
3AICTBEHHOM Npo-
W3BOACTBE ¢ cyuye-

paboTbl OCHOBHOIO
SHEpreTM4ecKoro 1
ANeKTPOTEXHMYE-
ckoro obopygosa-
HWS B CEMNbCKOXO-
341CTBEHHOM MPO-
W3BOACTBE ¢ He-

00Tbl OCHOBHOIO
SHepreTN4eckoro u
SNEeKTPOTEXHUYECKOrO
obopygoBaHus B
CEMbCKOXO35MCTBEH-
HOM NPOM3BOACTBE
HA 6bICOKOM YpPOBHE
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NPO13BOACTBE CMBEeHHbIMU CyujecmeeHHbiMU
owmudbKamu owudbKamu

YmMmenusa: ®parMeHTapHbIC YmeeT OEMOH- YmMeeT OEMOH- Ymeet AEMOHCTPU-
YMEHUS CTPOUTD CTPUpOBAaTh 3HAHUA | CTPUPOBATL 3HAHWS | POBATb 3HAHUA pe-
MEXJITMYHOCTHBIE pexuMoB paboTbl pexnmMoB paboTbl XMMOB paboThl OC-
OTHOILICHUS C OCHOBHOIO 3Hepre- OCHOBHOIO 3Hepre- HOBHOIO 3HEepreTuye-
JIOJIBMH pa3iiny- TWYECKOro U 3nek- | TUYECKOro M aneK- | CKOro U 3neKTpoTex-
HBIX KYJIbTYPHBIX TPOTEXHUYECKOTO TPOTEXHWUYECKOTO Hu4eckoro 06opyao-
THUIIOB, YPOBHEH obopyaoBaHus B obopyaoBaHus B BaHMs B CENbCKOXO-
UHTEJUICKTYaJIbHO- | CENbCKOX035M- CenbCKOX035M- 39CTBEHHOM NPOM3-
'O pa3BUTHUI U CTBEHHOM MNPOU3- CTBEHHOM MNPOU3- BOACTBE Ha 6blco-
KOH()ECCUOHATTb- BOACTBE ¢ cyuye- BOACTBE ¢ Hecy- KOM YpOo8He
HBIX HallpaBJICHUW | CMBEHHbIMU 3a- ujecmeeHHbIMU

MpyOHEeHUAMU. 3ampyOHEeHUAMU.

HaBwiku: | OtcyTcrBue HaBbl- | Bmanmeer 3HaHWaMM | Brnageet 3HaHuAMU | Biageet 3HaHUAMM
KOB, TIPETyCMOT- PEXMMOB PaboTbl pexnMoB paboTbl PEXMMOB paboTl
PEHHEIX IaHHOH OCHOBHOTO SHEPTE- | ocHOBHOMO 3HEpre- | OCHOBHOTO 3HEepreTH-
KoMnetertuen TVHECKOTO W aNeK™ | 1y eckoro u anek- | weckoro v anekTpo-

TPOTEXHUYECKOTO
0Bopya0BaHNs! B TPOTEXHUYECKOTO TEXHWUYECKOro 060pYy-
CENbCKOX03Sii- obopyaoBaHus B [0BaHUA B CENbCKO-
CTBEHHOM MpOu3- CenbCKoX035u- X035ICTBEHHOM Npo-
BOLCTBE Ha Hus3- CTBEHHOM Npou3- W3BOACTBE 6 nOIHOM
Kom ypOoGHe. BO[CTBE ¢ HeKo- obveme

mopvimu 3ampyo-

HeHUAMU

na-2nkK-3

3Hanusna: ®parMeHTapHbIC 3HaeT METO[bl U 3HaeT METOAbI M | 3HaeT METOAbI U
MPEJICTaBICHHUS O CpefcTBa NoBbllle- | CpefcTBa MoBbile- | CPEACTBa NoBbILLE-
MeToAax v cpea- HUS 3PGEKTUBHO- | HUS SPGEKTUBHO- | HUS 3DAEKTUBHOCTU
CTBaXx NOBbILLEHMS CTV paboTbl 3HEP- | CTW paboThbl 3HEp- | paboTbl SHepreTuye-
9h(PeKTUBHOCTU pa- | reTUYECKOro 1 reTU4ecKkoro u CKOTO U1 3NIEKTPOTEX-
00Tbl 3HEPrETUYECKO- | ANEKTPOTEXHUYE- 3NeKTpOTEeXHMYe- HWU4eckoro obopyao-
r0 N ANNIEKTPOTEXHU- CKOro o6opy,uOBa- CKOro oGopynoaa- BaHMA B CENbCKOXO-
yeckoro 0bopyaoBa- | HWS B CENbCKOXO- HWS B CESbCKOXO- 39MCTBEHHOM MPOU3-
HWSI B CENbCKOX038iA- | 3MCTBEHHOM NPO- | 3MCTBEHHOM MPO- | BOACTBE Ha 6blCO-
CTBEHHOM MPON3BOA- | U3BOACTBE c C)- W3BOACTBE c He- KOM YpOBHe
cTBe ujecmeeHHbiMU CyujecmeeHHbIMU

ouubKamu ouubKamu

VYmennsi: | OparmMeHrapHsie Ymeer [EMOH- Ymeer [OEMOH- YmeeT AEMOHCTPU-
YMEHHSI CTPOUTH CTPUPOBATh 3HAHUA | CTPUPOBATL 3HAHWS | POBATb 3HAHUA METO-
MEXJTMIHOCTHBIE MeTOA0B ¥ CPeacTB | METOLOB M CPEACTB | [OB M CPEACTB Mo-

OTHOIIECHHUS C
JTIOABMH pa3iny-
HBIX KYJIBTYPHBIX
TUIIOB, YpOBHEH
UHTEIJIEKTYaJIbHO-
IO pa3BUTHUS U
KOoH(peccroHab-
HBIX HalpaBICHUM

NoBbILUEHUS 3P-
hekT1BHOCTH pabo-
Tbl S3HEPreTM4EeCKo-
r0 M 9NEKTPOTEXHU-
yeckoro obopygo-
BaHUs B CENbCKO-
X035UCTBEHHOM
NPOM3BOACTBE ¢
cyueCmeeHHblMu
3ampyOHeHUAMU.

NoBbILIEHNS -
(hekTuBHOCTH pabo-
Tbl SHEPreTU4ECKO-
r0 1 ANEKTPOTEXHU-
yeckoro obopyno-
BaHWs B CEMbCKO-
X035MCTBEHHOM
NPOM3BOACTBE ¢
HecyulecneeH-
HbIMU 3ampyOHe-
HUAMU.

BbILLEHUS 3¢peKTHB-
HOCTW paboTbl dHEP-
reTN4ecKoro 1 anek-
TPOTEXHUYECKOrO
obopygoBaHus B
CesbCKOX03ANCTBEH-
HOM NPOM3BOACTBE
HA 6bICOKOM YpPOBHE
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HaBbIku:

OTCyTCTBUE HABBI-
KOB, MPEIYCMOT-
PEHHBIX JTaHHOU
KOMIICTCHITEH

Brnaneet 3HaHMAMM
METOZOB W CPeacTB
MnoBbILLEHNS 3ch-
thekTMBHOCTN pabo-
Tbl 3HEPrETUYECKO-
rO W 3NEKTPOTEXHM-
yeckoro obopyao-
BaHWs B CENbCKO-
X035MCTBEHHOM
NPOW3BOACTBE Ha
HU3KOM YPOGHE.

Brnaneet 3HaHWaMU
METOZOB W CPeACTB
NOBbILLEHNS 3D-
heKTMBHOCTM pabo-
Tbl 3HEPrETUYECKO-
[0 W 3NeKTPOTEXHU-
yeckoro obopyao-
BaHMS B CENMbCKO-
X035IICTBEHHOM
NPOM3BOACTBE ¢
HeKomopovimMu 3a-
MpYOHEeHUAMU

Bnaneet 3HaHUAMU
METOA0B U CPEACTB
NOBbILLIEHNS 3(hPek-
TMBHOCTM paboTbl
9HEepreTM4ecKoro 1
9NEKTPOTEXHUYECKOTO
obopynoBaHus B
CeNbCKOX035NCTBEH-
HOM NPOW3BOACTBE &
noaHom obveme

7.3. TunoBwIie KOHTPOJIbHBIC 3alaHNA

TecThl 1J151 KOHTPOJIA

BOl'[pOC 1. Kakoi MCTOA HC OTHOCUTCA K OCHOBHBIM MCTOAAaM ITOJIYUCHUS YI'-

JIEPOTHBIX HAHOTPYOOK 1 HAHOBOJIOKOH?

. Jlyrosou

JlazepHO-TepMUUYECKUI

[Tuponutnyeckui

buorexHoiornueckui

Bonpoc 2. O6pazoBanue CynepMosIeKyJibl B CyNPaMOJIEKYISIPHON XUMUU

MOKHO OIIMCAaThb KaK:

Penenitop + cyoctpat(ni)

Peuenrop + penentop

Cyoctpar + cyocrpat(bi)

“  PeuenTop + MOHOMEDBI

Bonpoc 3. Kakumu 006s3aTeIbHBIMIA CBOMCTBAMM JIOJKEH 00J1a/1aTh KaHTHJIE-

Bep?

(" V)
I[OJ'DKCH IMPOBOAUTD DJICKTPHUICCKHUH TOK

I[OJDKCH OBITH BBITTOJHEH U3 MAarHUTHOT'O Marcpuaiia

(" . o
JlomkeH OBITH BEITIOJIHCH U3 3aKaJIEHHOM CTaJIH

IOJKEH OBITH TMOKHUM C U3BECTHOM JKECTKOCTHIO

Bomnpoc 4. Kakoii 3 MEKPOCKOITIOB H300PETEH MO3KE OCTAIbHBIX?
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CxaHHpYIOIIHI CUIOBOM MUKPOCKOII
CkaHHMpYIOIIMI TYHHEJIbHBIN MUKPOCKOM
PacTpoBsIii MUKpPOCKOIT

[IpocBeumnBaronuii 3JIEKTPOHHBIN MUKPOCKOIT

Bonpoc 5. I'e 6611 1300peTéH CKaHUPYIOMINUN CUITIOBOM MHUKPOCKOTT?

B Poccun, B pusnko-texaundaeckom nHCTUTYTE UM. Modde
© BCIIA, IBM
" B repmanckoMm ¢unnane IBM

B mBeiiniapckom dunuane |1BM

Bonpoc 6. KTo BBenl B HAy4HYIO TUTEPATYPY TEPMUH HAHOMATEPUAIIBI?

'S

I'. I'nenitep
XK I Andepon

P. ®erinman
“ 3. lpekcnep

Bonpoc 7. [Touemy prbocomy Ha3bIBaIOT MOJICKYJISIPHBIM acceMOJIepoM?

PrbocoMbl cTposT 6€JIKH, OCHOBBIBASCH HA MHCTPYKIMSIX, XPAHSAIIUXCS HA
auTkax PHK.

PrubGocombl UMEIOT pa3Mep HECKOIBKO JECATKOB HAHOMETPOB.

PubGocompl MOTYT CBOpaunMBaThCS B KITyOKH, H3MEHSSI YETBEPTUUHYIO
CTPYKTYPY
" PubocoGbl YMEIOT TPeo0pa30BbIBATh MEXaHUYECKYIO YHEPTUIO B DHEPTHUIO
XUMHYECKUX CBSI3EH.

Bonpoc 8. Eciiu momecTuTh TOHKHI C10i OTYyIPOBOIHUKA C IIMPOKOM 3a-
MPEMIEHHON 30HOM MEXY ABYMs MOJYIIPOBOJHUKAMU C Y3KOM 3aIPEIIEHHON 30HOM
TO TOJIYYUTCS:

KBanToBas Touka
KBanToBas sima

KBanToBBIi1 Oapnep

KBanTOBas uria

Bonpoc 9. Kak Ha3zbiBaeTcs caMast BBICOKAst SHEpPreTHUecKasi 30Ha B YHEPreTH-

YECKOM CIIEKTPE MOIYIPOBOIHUKOB?
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30Ha NPOBOJIUMOCTH
3ampeTrHasi 30Ha

BasenTHag 30Ha
-

KBanToBas 30Ha

Bonpoc 10. Yo Takoe Be3UKyIbI?

CyOKJIeTOUHBIC YaCTHUIIbI
Hanopa3smepHbie BUpPYCHI
3aMKHYThIe OMCIOWHBIE MEMOpPaHHBIE 000T0UYKU

benkoBbie MOEKyIIbI, coaepkaiue GepMeHThI

Bonpoc 11. Kakas BennunHa He BX0aUT B ypaBHeHue ['n60ca-Tomcona?

Temnepatypa niaBneHus
CBoOoaHast TOBEPXHOCTHAS SHEPTUS
M3meHenue TemoconepKanus

Bs3kocTe kpucTammara

Bonpoc 12. Uto Takoe MOJIEKyJISIpHBIN accemOiiep?

Mernpuaiimas yacTulia aToMa

MonexkynspHas MalnHa, KOTOpas 3alporpaMMUPOBaHa CTPOUTh MOJIEKY-
JSIPHYIO CTPYKTYpPY U3 00Jiee MPOCThIX XUMUUYECKUX OJIOKOB

I

CyOkJieTouHast yacTuiia

Komnonausiii ancamois ITAB

Bonpoc 13. KTo BiepBbie BRIABUHYI HIICIO0 O PA3BUTHH HAHOTEXHOJIOTHH B CO-

BpEMEHHOHN (HOPMYTUPOBKE?

“ II.C. Jlaruac

I

2. Hpexcnep
P. ®eitnman

H. Bunep

Bonpoc 14. Kak Ha3bpiBaeTcsl 3HaMeHHUTast KHUTa 3. J{pekcnepa, mocBAIEHHas

HAHOTEXHOJIOTHUU?

MarmuHbl KOHCTPYUPOBaHUS
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MamuHbl HAHOTEXHOJIOT U

I

MamuHsbl CO31aHU

MaiuHebl TEXHOJIOTUHA

Bonpoc 15. Kakoe cBOHCTBO XapaKTepHO I MUKPOAIMYJIbCUU?

MUKpOosMyJIbCHH NTPO3PAvHbIE XKUIAKOCTH
MHUKpPO3MyYIIbCHU UMEIOT TEMHO-CEPBINA LIBET
MUuKposMyJIbCHH HETIPO3PaYHbIC KUIKOCTH

MI/IKpO3My.HBCI/II/I SABJIAIOTCA XOPOIIKUMH ITPOBOJHUKAMU SJICKTPUICCTBA

Bonpoc 16. Kakas n3 HAaHOCTPYKTYp SIBISIETCS] TEPMOIMHAMUYECKH HEYCTOM-

YUBOI?

Muxkposmyibeust
Munemnisl
VYriepoaHbie HAHOTPYOKHU

HanoctpykTypsl, popMupyomMecs MHTCHCUBHOU IJIACTUYECKOM 1edop-
Manuen

Bomnpoc 17. Uto o3nauaet ypaBHeHue [ m66¢ca-Tomcona?

B3anMocBs3b TOBEPXHOCTH OOBEKTA U €r0 00bemMa
B3aumocBs3p TemnepaTyphl IJ1aBICHUS KPUCTAILIUTA U BA3KOCTH
B3anmMocBs3b n3MEHEHHs TEIIOCOACP KaHUs KPUCTAIIINTA U €T0 COCTaBa

B3auMocBs3p TemMniepaTypsl IU1aBJICHUS KPUCTAJUIMTA U KPUBU3HBI OTPAHU-
YUBAIOLIEH €r0 NOBEPXHOCTH

Bonpoc 18. B kakoM MUKPOCKOIIE UCTIONB3YETCSI KAaHTHIIEBEP?

CxaHHpYIOIIHI CUIOBOM MUKPOCKOII
CKaHHPYIOWINI TYHHEJIbHBIM MUKPOCKOII
PacTpoBbiii MUKpOCKOTT

IIpocBeuynBaromMi AIEKTPOHHBIM MUKPOCKOII

Bomnpoc 19. Pabora ckaHupyoiero TyHeIbHOTO MUKPOCKOIIA OCHOBAHA Ha!

" Jludpakuuu pEHTT€HOBCKUX JIydei

e

D@ deKT TyHHETUPOBAHUS SJIEKTPOHOB Yepe3 TOHKUM JTUAIEKTPUUECKUI
MIPOMEKYTOK MEXAY MPOBOJIAIIEH TOBEPXHOCTHIO 00pa3iia U CBEPXOCTPOM UTIION
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[TpocBeunBanue 00Opasia peHTTeHOBCKUMU JIy9aMU

o
[IpocBeunBanue o0pasiia My4KoM 3JIEKTPOHOB MPU YCKOPSIOIIEM HaIpsi-

s>xennu 200-400 kB

Bonpoc 20. Uto HE MOXKET SIBISATHCA CyHIPaMOJIEKYIISIPHBIM aHcaMOIeM?

Besukymna
Muremia
Mukposmyiibenst

IMPaBHUJIBHOI'O OTBCTA HCT

Bonpoc 21. O6pamiatorcs a1 B HyJIb BOJTHOBbIE (DYHKIIMM HAa TPaHUIE KBAHTO-

BOU SIMBI

i
Ila
{
Her
Bomnpoc nocraBieH HEKOPPEKTHO

o o
OTBeET 3aBUCHUT OT IMUPHUHBI KBAHTOBOU AMBI

Bonpoc 22. Tlometiast TOHKUN €0 MOTYNPOBOJIHUKA C Y3KOU 3anpeiéHHON
30HOU MEX]y ABYMS CIIOSIMH MaTepuaia ¢ 00ojee NIMPOKOH 3anpeiéHHOoM 30HOM, 1mo-

JyYaroT:

KBanToByro Touky
KBaHTOBYyIO sIMy
KBanToBBIi1 Oapbep

KBaHTOBYIO HIITY

Bonpoc 23. [ToueMy KBaHTOBBIE TOUKH HA3bIBAIOT NCKYCCTBEHHBIMHA aTOMaMH ?

KBanToBas Touka, Kak ¥ aTOM, UMEET PO

KBanToBas Touka MOXET BCTYIIATh B XUMHWYCCKHUC PCAKIINN HOI[O6HO aTo-
MaM

KBaHTOBasi Touka UMEET pa3Mephl aToMa

B KBaHTOBOM TOYKE JIBUKEHUE OTPAHUYEHO B TPEX HANIPABIICHUSX U DHEP-
TETUYECKHUM CIIEKTP MOJIHOCTHIO JUCKPETHBIN, KaK B aTOME

Bonpoc 24. Uto takoe dymiepen?

Kenezoconepxalias HAHOCTPYKTYpa, UCIOJIb3yeMasi B MEIULITHE
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Yrnepoanas HaHOTpyOKa

I

CemeiicTBO mapo0Opa3HBIX MOJIBIX MOJIEKYIT 001el Gpopmysbel Cn

[Tnockuii uCcT rpaduTa MOHOMOJIEKYIISIPHOM TONIIHUHBEI

Bomnpoc 25. Uto Takoe kaHTuiIeBEp?

0

KommnbroTepHsiii 610K B CHIIOBOM MUKPOCKOIIE
KommnbroTepHas nporpaMma 00paOOTKH JaHHBIX CKAHUPYIOLIETO0 MUKPO-
ckoma  ITomoxka [yt 00pasioB B paCTPOBOM MUKPOCKOIIE

30HJ B CKAHUPYIOLIEM CHJIOBOM MUKPOCKOIIE

Bonpoc 26. Kak BenuurHa TyHHETFHOTO TOKa IpU paboTe TYHHEIBHOTO MUK-

POCKOIIA 3aBUCHUT OT PACCTOAHUA MCKAY OCTPUCM HUIJIbBI U UCCIICAYCMBIM 06pa3u0M?

JInHEWHO BO3PAaCTaeT C YMEHBIIEHUEM PACCTOSHUSA
JInHEHO YMEHBIIAETCS ¢ YMEHBIICHUEM PACCTOSTHUSA

3KCHOHCHHH&J’IBHO BO3PaCTaCT C YMCHBIICHUCM PACCTOAHHUA

I

3KCHOH€HI_[I/I3J'IBHO YMCHBIIACTCA C YMCHBIICHUEM PACCTOSIHUA

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

7oM (C7o-1sn) UTo 03Ha4arOT UG Pl B KBaJAPATHBIX CKOOKAX?

I'pynny cummerpun
JIutepatypHbI€ CCHUIKU

" JTmametp (QysiepeHa B HAHOMETPAX

Ywucao aTOMOB B KOJIBIAX

Bonpoc 28. Coenunenus GpyiepeHoB, B KOTOPBIX MPUCOSTUHEHHBIE aTOMBI,

HOHBI WJIKM MOJICKYJIbI HAXOAATCSA CHAPYIKH yrnepoz[Hoﬁ O6OJ'IO‘H(I/I, Ha3bIBAIOTCH.

DK303ApaibHbIE COSTMHEHUS
DHII0’APATBLHBIC COSTUHEHUS
CymnpaapanabHble COSTUHEHNUS

[TapanpanbHbIe COEAUHEHUS

Bonpoc 29. Kakue HaHOCTPYKTYpbl OOHAPY>KEHBI B IIIYHT'MTOBBIX IOPOIax?

I

OpHoc0MHBIE HAHOTPYOKH

DyuiepeHsl
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JInmocomMbl

I

MarsuTHbIe KNIKOCTHU

Bonpoc 30. B xakom rogy H. delinMaHn BBIIBUHYI UACIO O PA3BUTHUU HAHO-

TEXHOJIOTUU?

© 1653

© 1876

© 1959

* 1985

Bonpoc 31. Kak mensiercs Bkiag mexdasHoi 0671acTi B 001I1e CBOHCTBA
00BEKTa MPU YMEHBITICHUH €T0 pa3mMepa?

[Ipu ymensIiieHn# pazmepa 00beKkTa BKIa Mexda3Hoi 001acTu B 0011I1e
CBOICTBa 00BEKTa YMEHBIIIAETCS

[Ipu ymeHsbIIeHHH pa3Mepa 00beKTa BKIIa Mex(pa3Ho 001acTu B 001Ine
CBOMCTBa 00BEKTA YBEIMUUBACTCA

'S

[Ipu ymensbIieHn# pazmepa 00beKkTa BKIa MexdasHoii 001acTu B 0011I1e
CBOICTBa 00beKTa MPOXouT yepe3 Makcumym mnpu 100 um

* Ilpu yMeHbIIEHUH pa3Mepa 00beKTa BKIaa Mex(pa3Hoi 06acTi B 001Iue
CBOICTBa 00beKTa MPOXOaUT yepe3 MuHUMYM Tipu 100 HM

Bonpoc 32. Uem u3Becten 3. [pexcnep?

l OcHoBaTeIb HAHOTEXHOJIOTUH

Hanucan uzBecTHyto kHUTY "MamuHsl co3aanus”
SIBasieTcs Mpe3uIEHTOM MEXIYHAPOIHOTO OOLIECTBA HAHOTEXHOJIOTUU

[TepBOOTKpHBIBATEINb YTIEPOIHBIX HAHOTPYOOK

Bonpoc 33. Uto 03Ha49aeT OTHOCSIIMICSA K CO3JJaHII0 HAHOOOBEKTOB TEPMUH
"Bottom up"?

Co3nanue HaHOCTPYKTYPUPOBAHHOTO CJI0S1 HA TTIOBEPXHOCTH O0BEKTa

CtpykTypooOpa3zoBaHue, CO3/laHNe HAHOCTPYKTYP U3 aTOMOB U MOJICKYJT

" JlucreprupoBaHKe, yMEHBIIECHUE Pa3sMepa HAHOOOBEKTOB

e

Co3nanne HaHOCTPYKTYPUPOBAHHOTO CJIOST METOJIOM CyOIuMaIuy Bete-
CTBa

Bonpoc 34. YUto Takoe KBaHTOBasI TOUKA?
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KBanrtoBas Touka mpeacrasisieT co00i HaHOOOBEKT OJHOTO MaTepuaa
HaXOAIIMKCA Ha MaTPULE U3 APYroro Marepuana

DJieMeHTapHas CTPYKTypa KBAHTOBOTO U3JTyUYECHHUS
Hanopa3MepHBIii pa3pbIB B 3JIEKTPOMATHUTHOM U3Ty4YE€HUN

KBaHT, H&XOHHMHﬁCH B SJICKTPOMAruuTHOM II0JIC

Bonpoc 35. Uto Takoe HAaHOTPYOKH?

[IpoTsiKeHHBIE CTPYKTYPBI, COCTOSLIME U3 CBEPHYTHIX NE€KCATOHAJIBHBIX CE-
TOK C aTOMAaMHU YTJIEPOJIA B y3J1aX

(e

CemeiicTBO mapooOpa3HbIX MOJIBIX MOJIEKYT 00tIei Gpopmyoit Cy,
[TpoTshKkeHHBIC CTPYKTYPBI U3 YIIIEPOIHBIX IMEPETUICTEHHBIX TICTICH

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

Bonpoc 36. KTo u3 n3BecTHBIX HccaeaoBaTese He saBisieTcs Jaypearom Ho-

OeneBcKoi mpeMun?

© K.-M. Jlen

© KM Andepos
P. ®eitaman

[IpaBuiIbHOrO OTBETA HET

Bonpoc 37. Kakoe u3 BhiCKa3bIBaHUN COOTBETCTBYET OMPEEICHUIO0 HAHOTEX -
HOJIOTHH, JaHHOMY B HarmonansHO#M HaHOTeXHONMOrn4Yeckoi nauuatuse CILIA?

I

HanoTtexHonorus - 370 TEXHOJOTHS CO3/1aHUSI HAHOMATEPHUAIOB
HaHoTeXHOI0THS - TO TEXHOJIOTHS Oy XyIIero

CynHOCTh HAHOTEXHOJIOTUH B CIIOCOOHOCTH pabOTaTh HA MOJIEKYJISIPHOM
YPOBHE, aTOM 3a aTOMOM CO3/1aBaTh OOJIbIINE CTPYKTYPhI C PyHIaMEHTAIbHO HOBOU
MOJIEKYJIIPHOM OpraHu3auuen

CYTI) HAHOTCXHOJIOTHH B CO3JaHNHU HAHOMCXAaHHU3MOB

Bomnpoc 38. YUto takoe CVD?

I

Hcnapenue u ocaxJicHue B MHEPTHOM cpejie

Hcmapenue u ocakI€HUE B PEAKIIUOHHOM CPEE C MOJTYUEHUEM HOBBIX CO-
eIMHEHUHN

CamopacnpocTpaHSOUUKACS BBICOKOTEMITEPATYPHBII CUHTE3

DJIEKTPOHHBIN YUI HA OCHOBE KBAHTOBOM TOYKH
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Bonpoc 39. Kak Ha3piBasiack peub P. deitHMana 0 pa3BUTHH HAHOTEXHOJIO-
run?
Marmnsb! co3nanus - "The enging of creation”

Ha nne muoro mecra - "There is Plenty of Room at the Bottom"
Hanoctpykrypsl - "Nanostructures”

'y

Hanoyctpoiictsa - "Nanodevices"

Bonpoc 40. B xakux ycTpoicTBax MPUMEHSTCS MAaTHUTHAS )KUKOCTh?

Kuneckomnsl

-
Tpan3ucTopsl

YCTpOﬁCTBa CMa3KHU MaroHuTHBIX JICHT

* JluHamMuKH

BOl'[pOC 41. Yto o3HayaeT OTHOCSIIUICS K CO3/IaHUIO HaHOOOBEKTOB TCPMHUH

"Top down"?

" JlucnieprupoBaHue, yMEHbIIEHUE pa3Mepa 00beKTa
CrpykTypooOpa3zoBaHue, CO3/JaHNE HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI

COSIIaHI/IG HaHOCTPYKTYPHUPOBAHHOI'O CJIOA Ha HIKHEHN ITOBCPXHOCTHU 00b-
CKTa

s

Coznanue HaHOCTPYKTYPUPOBAHHOTO CIIOSI OCAAUTEILHBIMU METOJaMU

Bonpoc 42. Kaxkoit u3 Poccuiickux By30B BiepBbI€ IPOU3BET HAOOP CTY/ICH-

TOB Ha CIIEIUATBHOCTh 'HAaHOMATEpUANBI  JUISI UHKEHEPOB?

© PXTVY um. JI.U. Menneneesa

MocCKOBCKasi TOCYIApCTBEHHAS AKaI€MUs TOHKOW XUMUYECKON TEXHOJIOTHHI
um. M.B. JlomoHOCOBa

Cankr-IlerepOyprckuit rocy1apCTBEHHbIN TEXHOJOTUYECKUI HHCTUTYT

YpasbCKkuil TOCY1apCTBEHHBIN YHUBEPCUTET

Bonpoc 43. Uto Takoe pazMepHbIil 3P heKT B TEXHOJIOTHH HAHOMATEPUATIOB?

N3menenne cBONCTB HAHOOOBEKTOB B 3aBUCUMOCTHU OT pa3Mepa HJIEMEHTOB
UX CTPYKTYpPHI
N3meHenue pazmepa HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEUIHUX YCIOBHIA

" HM3MeHeHHe CBOMCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEIIHHMX YCJIOBUIA

HN3meHeHue pasmMepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

29



Bonpoc 44. Uto Takoe TUIOCOMBI?

CyOKJIeTOUHBIC YaCTHUIIbI

o
benkoBbie MOJIEKYIIbI, coAepKalire (epMEHTHI

Hanopa3smepHsie BUpychl

3aMKHYTbIe OUCIIOMHBIE MEMOpaHHbIE 000JIOUKHU

Bonpoc 45. Uto Takoe MarHuTHasK KUIAKOCTH?

PacrmaBiieHHBIN MarduT
B3Bech (heppOMarHUTHBIX YaCTHUIT B KUIKOCTH
KunkocTs, moaBEeprayTasi MarHuTHON 00paboTKe

>KI/II[KOCTI/I, HU3MCHAIOIIUC YHCHBHBIﬁ 00BeM IIp1 HaMarHnimBaHUH

BOl'[pOC 46. Kakoe Ha3BaHHE I HAHOIIOPOIIKOB 1 HAHOMATCPHUAJIOB UCIIOJIb-

30Bas10ch B CCCP waumnas ¢ 50-x romoB?

YbTpaaucriepcHsie
BricokomucnpecHbie
Hanonucnepcueie

CeepxaucnepcHsie

Bonpoc 47. Uto o3Havaet TepMuH "'HaHO"?

Hano (mo-rpeuecku Nan0s) o3HavaeT Kapiauk
Hano (mo-apeBHerepMaHcku NAN0r) o3HayaeT THOM
Hawno (mo-uranbssHCKH NAN0) 03Ha4YaeT MaJICHbKUIN YeI0BEK

Hano (mo-ucnancku Nanes) o3HavaeT MEJIKOE KHUBOTHOES

Bonpoc 48. [loueMy KBaHTOBBIE TOUKH HA3bIBAIOT UCKYCCTBEHHBIMU aTOMa-

KBanToBas TOYKa, KaK 1 aTOM, UMCCT AP0

KBanToBas Touka MOXKET BCTYIIATh B XUMHUYCCKHUEC PCAKIINN HO,Z[O6HO aTo-
MaM

KBanToBas Touka umeer pasMCpPEI aTOMa

B KxBaHTOBOM TOYKE JBUKEHUE OTPAHUYCHO B TPEX HAIIPABIICHUAX U JHEP-
TETUYECKUN CIIEKTP MOJHOCTHIO TUCKPETHBIN, KaK B aTOME
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Bonpoc 49. Ykaxute npaBUIbHYIO [TOCJIEI0BATENbHOCTH BUIOB JIUTOTpaduu

B 3aBUCHMMOCTH OT YMCHBIICHUA pa3sMEpa MMOJIydaCMbIX 3JICMCHTOB MHTCTPAJIbHBIX

cxem (MMC)

Ontuyeckas > Y ®-nutorpadus > PeHTreHoBckas > 1eKTpOHHO-TydeBast
OnexTpoHHO-Ty4eBas > PentreHoBckas > Y @-nutorpadus > Ontudeckas
Pentrenosckast > Y ®-nmutorpadus > OnTudeckas > DJIeKTPOHHO-TydeBast

YO-nutorpadus > Ontudeckast > DJIeKTpOHHO-Ty4YeBas > PeHTreHOBCKas

Bonpoc 50. Yrto Takoe mpexypcop?

I

AnnapaT AJI TIOJTYYCHMA HAHOYAaCTHUIL

JIro6oe HCXOJJHOE BEIIECTBO B XUMHUYECKOM PCAKIUU ITOJTYUCHHUSA HaHOYa-
CTHIL

HcxoaHoe BemecTBo, KOTOPOE CTAHOBUTCS HEOOXOAMMOM, CYIIECTBEHHOM
YacThIO IPOJIYKTa

BGHIGCTBO-KaTaJII/IBaTOP IIpH IIOJTYUCHHUHN HAHOYACTHUII.

Bonpocsl k 3auery

1) OOmiue cBeJCHHUS O HAHOTEXHOJIOTHAX. UTO MOHMMAETCS IMOJ TePMUHAMHU
"Hanomarepuansl'’, "Hanorexnonoruu', "Hanocuctemuas texuuka'. IlpuBectu
MIPUMEPHI.

2) CKaHUPYIOIIMIA TYHHEIBHBI MUKPOCKOI: YCTPONCTBO, MPUHIIMIT ACHCTBUS,
PEXUMBI paOOTHI.

3) CkaHUPYIOLIHIT aTOMHO-CHJIOBOM MHKPOCKOIT: YCTPOWCTBO, MPHHIHUI JCH-
CTBUSI, CHOCOOBI MPOBEACHUS aTOMHO-CUIIOBON MUKPOCKOTIHUH.

4) 3oua0Bas utorpadus.

5) C yeM cBsi3aHa TOBBINICHHAS MPOYHOCTh HAHOKPUCTAUIMYECKUX MaTepHa-
JIOB.

6) KakoBa 0COOEHHOCTh CTPYKTYpPhl MEXK3CPHBIX TPAHUIl HAHOKPHCTAJLIHYE-
CKOr0 MaTepuana.

7) KakoBa 107151 HAaHOKPHCTA/UIMYECKOTO BEIISCTBA, MPUXOASIIIEIOCS Ha MEK-

3CPCHHBIC I'PAHUIIBI.
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8) [IpuBenute (GopMyJbl, OMUCHIBAIOIINE 3aBUCUMOCTH OOIICH J0JIHM TOBEpX-
HOCTEH paszena, JoJeil MEeK3epEHHBIX IPAHMUII, a TAaKXKE TPOMHBIX CTHIKOB OT pa3Mme-
POB KPHCTAJLIOB

9) KakoBbl TepMOIUHAMUYIECKIE OCOOCHHOCTH HAHOCTPYKTYD.

10) Kak MOKHO paccuuTaTrh 3JIEKTPOCOPOTHBICHUE HAHOMATEPHATIOB.

11) Onpenenure 0COOCHHOCTH HaHO()EPPOMArHETUKOB

12) Yem 3amensieTcsi peppOMarHeTH3M IMpH MEpexojie K HAHOMETPOBBIM pa3-
MEpaM.

13) Onpenenure MOHITHE CyNepIIapaMarHeTU3M.

14) TepeuncauTe TUTIBI HAHONIOPUCTHIX MATEPHAJIOB.

15) Yem xapakTepu3yeTcsi IOPUCTOCTb.

16) Yto Takoe 1EOTUTHI U T/Ie OHU TPUMEHSIFOTCS.

17) [aiite onpeneneHue aMOPPHOTO COCTOSIHUS TBEPIOTO TEa.

18) UYTto Takoe OJU3KHI M JAIBHUHN MOPSIOK B TBEPIOM TEJIE.

19) HazoBuTe OCHOBHOE OTIMYHME MOHATHI «aMOP(HOE COCTOSIHUE» U «CTEK-
J1000pa3HOE COCTOSTHUEY.

20) Ha3zoBuTe OCHOBHBIE CIIOCOOBI TTOTYYCHUSI aMOP(HBIX CILUIABOB.

21) B uem 3akiitoyaeTcs OCHOBHOE OTJIMYUE 30HHOH CTPYKTYPBI aMOp(HOTO
MOJIYITPOBOJTHUKA OT €r0 KPUCTAIMYECKOTO aHaJIora.

22) Yro Takoe ¢yIuiepeH.

23) Yto Takoe (yIepUTHI.

24) Uto Takoe HAHOKOMIIA3UITMOHHBIN HAaHOMAaTEpHaJl.

25) B yeM 3akirodaeTcsl OTIMYUE METAUTMYSCKOTO0 HAHOKOMITO3UTA OT IOJIU-
MEPHOTO.

26) Kakue cymecTBYIOT THITbI HAHOKOMITO3UTOB.

27) Kak M3MEHSFOTCS. MarHUTHBIE CBOMCTBA MTOJIMMEPHBIX KOMITO3UTOB.

28) [IpuBenute mpuMepbl (GOPMHUPOBAHUS METALIONOIUMEPHBIX HAHOKOMITO-
3UTOB.

29) B kakux yciaoBusax GopMHUPYIOTCS HAHOKPHCTAIIIMYECKUE TUICHKH,

30) Onpeaenute poJib SHEPTUHA OCAXKTACMBIX HOHOB B HOHHO-TUIA3MEHHBIX Me-

TOHaX.
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31) Ha3zoBuTe MeXaHW3MBI YIpaBICHUS (OPMUPOBAHWEM HAHOKPHCTAILTHYE-
CKMX ITOKPBITHH.

32) Yto Takoe HAHOKOMITO3UTHBIC TTOKPBITHSI.

33) Kakue cymiecTByrOT TPYIIBI HAHOKOMITO3UTHBIX IOKPBHITHA M KaK OHH
KJIACCU(PHUITUPYIOTCA.

34) C yeM CBsI3aHO MOBBIIICHUE TBEPIAOCTH B HAHOKOMIIO3UTHBIX TIOKPBITHSIX.

35) Kak BimsieT cTpyKTypa HOKPBITUI Ha TEPMUIECKHE CBOWCTBA.

36) Uto coboii mpencTapiasieT aHTUKOPPO3HOHHBIN MPHITOBEPXHOCTHBIN HAHO-
CJIOM KOHCTPYKIIMOHHOTO MaTepHara.

37)Uro coboit mpeacTaBiIseT TEPMOOAPHEPHBIA MPHUIIOBEPXHOCTHBIN HAHO-
CJIONl KOHCTPYKLIMOHHOTO MaTepuara.

38) B ueM cocTOHT TEXHOJOTHS U3TOTOBICHUS HAHOMIIOWIHOTO YU | T/Ie OH
IPUMEHSETCS.

39) Uto Takoe OMOYHUN U TJI¢ OH IPUMEHSICTCS.

40) Kak moyy4aroT CBEpXTOHKHE METAJUIMICCKHUE M YIIIePOIHbIE (DOJIBIH U TIIe
OHU MTPUMEHSIFOTCSI.

41) Ha3oBHUTE OCHOBHBIC HANpPAaBICHUS NPUMEHEHHS HAHOKPUCTAUTMYCCKHX
MaTepUajoB B MPOMBIILIEHHOCTH.

42) IlpuBeauTte mpuMepbl MPUMEHEHHUS HAHOCTPYKTYP B MPUOOPOCTPOCHHUH.

43) Ha3oBuTe OCOOCHHOCTH NMPUMEHEHUST HAaHOPA3MEPHBIX CTPYKTYp, CO3J/aH-
HBIX C MIOMOILBIO ITyYKOB 3apsyKEHHBIX YaCTHL.

44) Ha3zoBuTe BO3MOXXHOCTH NMPUMEHEHHUsS YIIIEPOJIHBIX HAHOTPYOOK. [Ipwm-

BCAUTC MMIPUMCPLI IPUMCHCHUA HAHOCTPYKTYP B OMOTEXHOJIOTHH.

7.4. MeToauKa OLlCHUBAHUSA 3HAHUI, yMEHH i, HABBIKOB
OreHKa 3HaHMM, YMCHUM M HABBIKOB M (MJIM) OIBITA JACATCIILHOCTH, XapaKTe-
pU3YIOIIUX A3Tanbl (HOPMUPOBAHUS KOMIIETEHIIMNA IO AMCIUIUIMHE TPOBOASATCA B
dbopme TeKyIero KOHTPOJIS M MPOMEKYTOYHOM aTTecTanuu. TeKylmuid KOHTPOJb
MPOBOJAUTCS B TEUCHUE CEMECTpa C IEJIbI0 OMPEACIICHUSI YPOBHS YCBOSHHUS 00y4aro-
IIUMUCS 3HAHUHM, HOPMUPOBAHMSI YMEHUN W HABBIKOB, CBOEBPEMEHHOTO BBISBICHHUS

mpernoaaBaTCyICM HECAOCTATKOB B IMOATOTOBKC O6y‘-IaIOIHI/IXC5I " IIPUHATHUA HCO6XOI[I/I-
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MBIX €p M0 €€ KOPPEKTHUPOBKE, a TAKXKE JJII COBEPIICHCTBOBAHUS METOAUKU 00yue-
HUS, OpraHu3alyu yueOHON paboThl U OKa3aHHs MHAWBHIYaJTbHOM MOMOIIM 00yuya-
FOILIIMUCH.

Kpurepuu onieHk# 3HaHMi CTY/IEHTOB NPH NPOBEIeHUN TECTHPOBAHUSA

OueHka «OTJIMYHO» BBICTABIISIETCS NPH YCIOBHH IPABUIBHOIO OTBETA CTY-
nedTa He MmeHee yeM 85% TecTOBBIX 3a1aHUIA.

OueHnka «X0poLI0» BBICTABJISETCS MPU YCIOBUH MPABUIBHOTO OTBETA CTY ICH-
Ta He MeHee ueM /0% TeCcTOBBIX 3aJaHUM.

OueHka «yJ0BJIETBOPHUTEJIbHO» BBICTABISETCS NPH YCIOBUHU NMPaBUIBLHOIO
OTBETa CTyJeHTa He MeHee ueM 50% TeCTOBBIX 3aaHuM.

OuneHka «HeyJA0BJIeTBOPUTEIbHO» BBICTABIIACTCS IPU YCIOBUH MPABUIBHOTO
oTBeTa cTyZeHTa MeHee yeM 50% TecTOBBIX 3aTaHUI.

Kpurepuu oieHK# 0TBETOB Ha 3a4eTe

OueHKH «3a4TEH0» 3aCIyKMBAET CTYJICHT, OOHAPY>KUBIIIHUIA BCECTOPOHHEE,

CHUCTEeMAaTU4YECKOEe M TIyOOKOe 3HaHWE y4eOHOro MmaTepuaia, YMEIOUIUil CBOOOIHO
BBITIOJIHSATD 3aJaHus, IPEyCMOTPEHHBIE IPOrPaMMON, YCBOMBILINKM OCHOBHYIO U
3HAKOMBIH C JOMOJHUTEIBHON JTUTEpaTypOl, peKOMEHI0BaHHOU Kadeapoil, 1eMOH-
CTPUPYIOLIME CHUCTEMATHYECKUN XapaKTep 3HAHUM MO AMCIUIUIMHE U CIOCOOHBIE K
UX CaMOCTOSITEJIbHOMY TOTIOTHEHUIO U OOHOBJICHUIO B XOJIE YUEOBI.

OuneHka «He3a4YTeHO» BBICTABJISETCA CTYJAEHTaM, OOHApYXUBIIUM MpPOOENbl B
3HAHMSIX OCHOBHOTO Y4e€OHOTO MaTepHalia, JOMYCKAOIIUM MPUHIIMITHAIbHBIE OIINUO0-
KM B BBIIIOJIHEHUU MPENYCMOTPEHHBIX MPOrpaMMOM 3afaHui. Takou OLIEHKH 3aciy-
YKUBAIOT OTBETHI CTYJCHTOB, HOCSIIME HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIH,
MMOBEPXHOCTHBIN XapakTep, KOrAa CTyJACHT HE MOHMMAET CYIIECTBA M3Jara€MbIX UM
BOIIPOCOB, YTO CBUJIETEILCTBYET O TOM, UTO CTYACHT HE MOXKET AaJIbllie MPOAOTKATH

O6y‘-IeHI/Ie oe3 JOITOJIHUTCIBbHBIX 3aHATUH 11O COOTBCTCTBYIOHIGI\/JI JUCHHUITTIMHEC

8. [lepeyeHb OCHOBHOI M 1ONOJTHUTEJIbHOMH YUeOHOM JTUTEPATYPHI,
HEe00X0AMMOM /151 0CBOCHUSA AMCHUIIMHBI

a) Ocnosnas rumepamypa.
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1. MaTepuaJioBe/ieHHe U TEXHOJIOTHSI MATEPUAJIOB . yueOHOe TTocobue, pe-
koM. Hayuno-metogmueckum coBetom / I[Tox pen. A. U. bareimesa. - Mocksa: H-
®PA-M, 2013. - 288c.

2. KoBmioB, A.H. OcHOBBI HAHOTEXHOJIOTHH B TeXHUKe. Y4eOHOE TocoOue
JUIS CTyA. BeIcl. yueb. 3aBenenuit. Jomymn. YMO no obpazoBanuio B 00J. aBTOMa-
TU3UPOBAHHOI'O MAIIMHOCTPOEHUA. - 2-€ u3A., crep. - MockBa: U3nar. uentp "Axa-
nemus”, 2011. - 240c.

0) /lononnumenvnas 1umepamypa:.

1. Jlo3oBckmii, B.H. HanoTexHosi0rum B 3JieKTpoHNKe. BBeieHue B cnenu-
aJIbHOCTD: yucO. mocooue / B.H. Jlozosckwii, C.B. JlozoBckuit.. — CaHKT-

[MetepOypr: Jlans, 2018. https://e.lanbook.com/book/107288

2. Peanu3anusi HHHOBAIIMOHHBIX TEXHOJIOTHII TEXHHYECKOT0 CepBHCA '
HayuyHoe u3nanue / [1. U. Bypax, U. I'. T'ony6es. - Mocksa: ®I'BHY "Pocundopma-
rporex’, 2014. - 164c.

3. Peanu3anusi MHHOBAIMOHHBIX MPoeKkTOB B AIIK: onbIT 1 nepcneKTHBbI
/ T. E. Mapunuenko, B. H. Ky3smus, A. I1. Kopoabskora - M.: ®T'BHY "Pocundop-
marporex', 2017. - 80c.

9. IlepeyeHnb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHHKAIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX /IJIs1 OCBOCHUS M CIUILIUHbI
1. MuHHCTEPCTBO CENbCKOTO X03siicTBa PD.- mMCX.ru
2. Elibrary. ru (PUHLI)- nayuHas syiekTpoHHas oudnmoreka. — Mockga, 2000.

http://elibrary.ru

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

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

5. Poccuiickas rocygapcTBeHHas OnbiaroTeka - Isl.ru

6. becrimaTHas a5eKTpoHHas OMONIMOTEeKa - EAMHOe OKHO gocTyna K obpa3osa-

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

7. Pecypc MCX P® - Cucrema 1MCTaHIMOHHOTO MOHUTOPUHTA 3€MENb CEb-

xo3nazHauenus AITK (CIM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®epnepanbhas ['eonHpopmanionHas cucrema «ATiac
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3eMenb cenbxo3HaszHaueHus» (PI'MC A3CH)- http://atlas.msx.ru.

HaumeHnoBaHue
HaumenoBanue OpPraHu3aNuu-
3ﬂeKTp0HHO_v IIpunaaIeKHOCTD Anpec caiita BJIACTLNA,
OMOJIMOTEeYHOM PEKBU3UTHI [10-
cucremsl (IBC) roBOpa Ha Mc-
MoJib30BaHHe
DIIEKTPOHHO- 000 «Hs3pa-
TeJIbCTBO JIaup»
oubnmoTeyHas Canr-
cucrema «M3ma- Metep6ypr Jlo-
1 | renscTBO JlaHb» CTOPOHHSIS http://e.lanbook.com p N?; p36
(«MHxeHepHbIC BZB(%) 2618r or
Hayku» U «MH- c 1'5 /O' 4/18 IIIO
dopmarnia») 15/04/2019
000 «M13na-
TeJILCTBO JIaHp»
DIJIEKTPOHHO- CanKr-
onoInoTEYHAS TerepGypr Jlo-
2 | cucrema «13na- CTOPOHHSIS http://e.lanbook.com FOBOIE)OZP
TeJILCTBO JIaHB» 09/07/2013r
ORypHass) be3 orpannuenus
BPEMEHU

10. Meroauyeckue YKa3aHus AJdsi OOy4alIIUXCH 1O OCBOEHHIO
AUCUMIIHHBI

N3yuenne mucuumnuabel «Hanorexnomornn u Hanomartepuansl B AIIK» ocy-
IIECTBJISIETCS C UCIOJIB30BAaHUEM KJIACCHMUECKHX (OpM y4eOHBIX 3aHATHUN: JEKLUH,
MPAKTUYECKUX 3aHSITHH, CAMOCTOSTEIBHONM Pa0OTHI BO BHEAYIUTOPHON 0OCTAaHOBKE.

PexoMeHIaMM 1O TOATOTOBKE K JIEKIIMOHHBIM 3aHATHAM (Teopernue-
ckuii Kypc). Jlekuus sBiseTcs BeAyien GopmMoi yueOHbIX 3aHsATHH. JIeKIms Tpe-
Ha3Ha4Y€Ha JJIs U3JI05KEHUS MPENOJaBaTENIEM CUCTEMAaTU3UPOBAHHBIX OCHOB HAYYHBIX
3HAHWM MO JUCUMIUIMHE, AaHATUTUYECKOW MH(POPMAIMK O THUCKYCCHOHHBIX Mpo0Iie-
max. Ha nexnuu, Kak mpaBuiio, MOJHUMAIOTCS HauOOoJee CI0XKHbIE, Y3JI0BbIe BONPO-
Chbl Y4€OHON AUCIUTUIMHBI.

MaxkcuManbHbIi 3()PEKT JAeKus JaeT TorAa, KOrjaa CTyIeHT 3apaHee rOTOBUT-

Cs K JICKIITMOHHOMY 3aHATHIO. 3HAKOMMUTCS C HpO6HCMaMI/I JCKIIMHU I10 y‘le6HI/IKy 500041
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[0 IIporpaMMe JUCLUIUIMHBL. PeKkoMeH1yeTCsl mpocMaTpUBaTh 3alIMCH MTPEABLAYILETO
y4e0HOT0 3aHATHS, UCXO/S U3 JIOTHYECKOTO €IMHCTBA TeM Y4eOHOM TUCIUTUIMHBI.

B xoje nekuuu cTyieHTy 1enecoo0pa3Ho:

CtpeMuThbcs HE K JOCIOBHOM 3allMCH M3JIaraéMoro MpenoiaBaTesieM y4eOHOro
MaTepuana, a K OCMBICICHUIO YCIBIIIAHHOTO W 3allMCU CBOMMH CJIOBAMH OCHOBHBIX
(akToOB, MBICIIEH JIEKTOPA; BbIPAOATHIBATh HABBIKM TE€3MCHOTO M3JIOKEHMS U Haluca-
HUsl y4eOHOIro Marepuana, BECTH 3allUCH «CBOMMH CJIOBaMHU», BMECTE C T€M, HE JI0-
ycKasi MCKa)XeHHsI UJIM TIOJMEHBI CMbICIIa HAyYHBIX BbIpaxeHuil. OnpeneneHus, Ha
KOTOpBIE OOpalllaeT BHUMAaHUE MpenojaBaTeib JIMOO ClioBamMH, JTUOO WHTOHAIIMEH,
CJIelyeT 3aluChIBaTh YE€TKO, AOCI0BHO. Kak mpaBuio, Takue onpeaeneHus npemnoga-
BaTeJb NOBTOPSET HECKOJIBKO Pa3 WM JaeT IO/ 3aIUCh.

1. OcTaBiATh B TETPAAU JJIsl KOHCIEKTA JICKUUHU IIUPOKHUE MOJs, TMO0 BECTH
3alliCU Ha OJHOW CTpaHulEe. DTO HYKHO JUIS TOrOo, 4TOObI B JajdbHEMIIEM MOKHO
ObUIO Obl BHOCUTH HEOOXOUMBIE JIONOJHEHUS B COJIEpKaHUE JIEKLIUU U3 Pa3IMYHbIX
MCTOYHHUKOB: MOHOTpaduil, yueOHbIX TOCOOUH, NEPUOTUKH U JP.

2. Ilucath Ha3BaHME TEMbl, Y4eOHbIE BOMPOCH! JEKIMU HAa HOBOW CTpaHMIIE
TeTpaau, YTOOBI JIETKO MOKHO OBLJIO HANTH HEOOXOAMMbIE YUEOHbIN MaTEpHall.

3. HaumHaTh KaXXIyt0 HOBYIO MBICJIb, HOBBIM ()parMEHT JICKIIMH C KPacHOM
CTPOKH; 3ar0JIOBKU U MOJ3ar0JI0OBKH, BaXKHEHUILINE MOJI0KEHHs], Ha KOTOpbIe oOpaIiaer
BHUMAaHHE TpENoAaBaTesib, & TAaK)Ke OMNPENEICHUs BbIACIATH. OyKBaMH OOJIBILIETO
pa3Mepa, YepHUJIaMH JpYroro 1BeTa, MO0 MOoYepKUBaTh.

4. HymepoBats Berpeuaromuecs B gekiuu nepeuncienus uuppamu: 1, 2, 3 . .
., Wau OykBamu: a, 0, B. . . . [lepeuncnenus nyuiie 3anucbiBaTh cTOIOIOM. Takas
3aliCh TMPUAAET KOHCIEKTY OOJBIIYI0 HArjasgHOCTh W CIIOCOOCTBYET JIydlIeMY
3alIOMHUHAHMIO Y4€OHOT0 MaTepuarna.

5. Beipabotarh yqoOHYIO M TOHATHYIO ISl ce0sl CUCTEMY COKpallleHUd Hu
YCIIOBHBIX 0003Ha4eHHI. DTO SKOHOMUT BpeMsi, MO3BOJIAET 3alMCHIBATh MaTepual
KQKJI0M JIEKIMH MOYTH JOCIOBHO, JAET BO3MOXKHOCTh CKOHIEHTPUPOBATh BHUMAaHHE
Ha COJEp)KaHMM H3JIaraéMoro MaTepuaja, a HE Ha MEXaHMYECKOM IpoLecce

KOHCIICKTUPOBAHMNA.
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[To okOHYaHUIO JIEKLMHU 1IEIecCO00pa3HO AJopadaThiBaTh €€ KOHCIIEKT BO BpeMs
CaMOCTOSATEIIbHON pabOoThl B TOT K€ JI€Hb, B KpaifHEM cilydae, He MO3/IHEEe, YeM CITy-
CTsl 2-3 JHS TOCJIE €€ MPOCIYIIMBAHUS. JTO BaXXHO MOTOMY, UTO €IIe He 3a0bIT yueo-
HBII MaTepua JICKIMU, CTYJICHT HAaXOJIUTCS MO €€ BIeYaTICHUEM, KaK IPaBUIIo, sic-
HO MMOMHHT yKa3aHUs MPEnoaaBaresis, XOPoIlo OCO3HAET, YTO €My HEMOHATHO U3 Ma-
Tepurasa JEKIHH.

PexomMeHaanum mo mOAroOTOBKe K NMpPaKTHYecKUM 3aHsATUAM. CTyJIeHTam
clielyeT MPUHOCHUTh C COOOM PEKOMEHJOBAaHHYIO MPENOoJaBaTesieM JIUTepaTypy K
KOHKpEeTHOMY 3aHsATHIO. Hambosee menecooOpasHasi CTpaTerus CamMOCTOSTEILHOMN
MOATOTOBKHU CcTyAeHTa K 13 3akimroyaeTcst B TOM, 4TOOBI Ha MIEPBOM 3Tare€ YCBOUTH CO-
nepkanue Bcex BorpocoB [13, oOpaiiiass BHUMaHUS HA y3JI0BbIE MTPOOJIEMBI, BbIICICH-
HbIE TMPEeTojiaBaTeyieM B X0J1€ JEKIMK 00 KoHCcyabTanuu K [13. s 3Toro Heo6xo-
JTUMO, KaK MUHUMYM, TTPOUYUTATh KOHCIIEKT JICKIIMU M Y4eOHHUK, TUO0 yuyeOHOe MOCco-
oue. Cnemyrouii 3Tarn MOJAroOTOBKH 3aKJII0YaeTcsi B BbIOOpE Bompoca /st 6osee riny-
OOKOI'0 M3Yy4EHHsI C MCIOJIb30BAHUEM JOIOJHUTEIbHON auTeparypsl. 1lo sTomy Bo-
MIPOCY CTYJIEHT CTaHET riaaBHbIM crienuanuctoM Ha I[13. IleHHOCTh BBICTYIUIEHUS CTY-
nenTa Ha [13 Bo3pacreT, eciu B Xxoe padOThl HAJl IMTEPATYPOH OH COMIOCTABUT pa3HbIE
TOYKH 3PEHUS HA Ty WU UHYIO IPOOsIemy.

[Tocne n3ydenus u 00001eHNsT HHGOPMAIIMU, KOTOPYIO COJIEP>KAaT UCTOUYHUKU U
JIUTEpaTypa, COCTABIISIETCS PA3BEPHYTHIN WM KPATKUW TUIaH BBICTYIUICHUsS. OKOHYa-
TEJIbHBII BapUaHT IUIAHA BBICTYIUICHUS B UJE€AJ€ JKENaTelIbHO MUMETh HE TOJBKO Ha
OyMare, HO U B TOJIOBE, M3Jaras Ha 3aHSITUU MOJATOTOBJICHHBIM BOMPOC B CBOOOIHOM
dbopme, HaM3yCTh, YTO TOMOKET JYUIIEMY 3aKPEIJICHUIO Y4eOHOro MaTepualia, CTaHeT
XOpoIllel TPEHUPOBKOW YBEPEHHOCTH B CBOMX cuiax. [Ipm HEOOXOAMMOCTH HE BO3-
OpaHsieTCsl «MOATJISIABIBATH» B IJIAH HA JIMCTKE Oymaru, 4To0bl HE OMUOUTHCS B Ub-
pax, TO4YHee mepeaaTh CoJiep>KaHne UTAT, He 3a0bITh KAKOW-TO BAYKHBIA CHOXKET TEMbI
BBICTYTUICHUS

B xoxe pabotsl Ha I13 oT cTyneHTa TpeOyeTcsi HOCTOSIHHBIM CAMOKOHTPOJIb

Crnymasi peruimky B X0/1€ IMCKYCCHH, BAYKHO HAYUYUTHCS YBaXKaTh MHEHHUE CO0Oe-
CeJIHUKA, HE MepeOrBaTh €ro, JaBas BO3MOKHOCTh MOJIHOCThIO BBICKA3aTh CBOIO TOUKY

3pCHUSI.
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CryneHTaM, MPOMYCTUBIINM 3aHATUS (HE3aBUCUMO OT NPUYHH), HE UMECIOIIUE
MMCBMEHHOTO PEIEHUS 3a7a9 WK HE TIOJTOTOBUBIINECS K JAHHOMY MPAKTHICCKOMY
3aHITHIO, PEKOMEHIYETCS HE MO3KE YeM B 2-HENIETbHBIN CPOK SIBUTHCSI HA KOHCYIIb-
TaIlAIO K MPENoAaBaTEI0 U OTYUTATHCS 0 TeMe, n3ydaBieics Ha 3auaTtuu. CTyaeH-
ThI, HE OTYMTABIINECS 1O KaXXIOH HE MPOPadOTaHHOW UMH Ha 3aHATHIX TEME K HaJa-
JIy 3a4€THOM CeCCHHM, YIyCKalOT BO3MOKHOCTh MOJIYYUTh MOJIOKEHHBIE Oalibl 3a pa-
00Ty B COOTBETCTBYIOIIEM CEMECTE.

Jokaax — 310 my0anMYHOEe COOOIIeHHE, MPECTaBIIsAIonIee co00 pa3BepHyTOE
U3JIOKEHHWE Ha OmpeesieHHyr0 TeMy. OH OTIIM4aeTcss OT BBICTYIUIEHHH OOJBITIM
oobeMoM BpemeHu — 20-25 MuHYT (BBICTYIUICHUS, KaK MpaBuiio, orpanndeHsr 10-12
MUHyTaMH). JIoK/Iaa Taxke MOCBSIIEH Oojiee MIMPOKOMY KPYTy BOIPOCOB, Y€M BbI-
CTYIUICHUE.

Tunuynas ommOKa JAOKJIAJYMKOB B TOM, YTO OHHU M3JIaraloT COJIEp>KaHUE IMPo-
O5ieM JTOKJIa/ia SI3bIKOM KHHUTH U SKYPHAJIOB, KOTOPBIM TPYIHO BOCIPUHMMAETCA Ha
clIyX. YCTHas ¥ MUCbMEHHAsI pedb CTPOsITCS mo-pazHomy. Hanbonee ynobnas ass ciry-
XOBOT'O BOCIPUSTHS (hpaza COAEPKUT 5-9 CMBICIIOBBIX €MHUII, MPOU3HOCUMBIX Ha OJI-
HOM B3JI0X€. ITO COOTBETCTBYET 00bEMY OIEPATUBHON MaMSTH YenoBeka. B nepsbie 5
CeKyHJI JIOKJIaJla CJOBa, MPOU3HECEHHBIE CTYIEHTOM, YIACPKUBAIOTCS B MaMSTH €T0
ayIMTOpUM Kak 3BydaHue. l{enecoobpasHo moatomy 3a 5 cekyHn chopMHpoBaTh 3a-
BepiIeHHYIO (pa3y. DTo o0ecreunBaeT €e OCMBICICHUE CITYIIATeNIIMU A0 MOCTYILIe-
HUSI HOBOT'O 00beMa HH(pOpMAITUH.

Hpyras tunudHas ommOKa JOKJIATYMKOB COCTOWT B TOM, YTO MM HE yIaeTcs
BBIZICP)KATh BpeMsl, OTBEJEHHOE Ha JoKJa]. UToObl n30exkaTh 3TOW OIMIMOKH, HEOOXO-
JTUMO, HaKaHYHE MPOYUTATh JTOKJIA/l, BBISICHUB, CKOJHLKO BPEMEHU MOTpeOyeTcs: Ha €ro
yreHue. J[s ynoOcTBa kenaTenbHO MpsSMO Ha CTpaHMIAX JTOKJIafa MPOBECTH pacyer
BpPEMEHH, OTMeUast, CKOJIbKO OPUEHTUPOBOYHO YHJIET Ha YTeHUE 2, 4 CTpaHMUII U T.1I.

3aBepiieHre pabOTHl HAJMl TOKJIAIOM TPEIOIaracT BBIICICHUE B €r0 TEKCTE
TJIABHBIX MBICJICH, apryMeHTOB, ()aKTOB C IMOMOIIBbIO a03alleB, MOYEPKUBAHUEM, HUC-
MOJIb30BAHUEM PA3JIMYHBIX 3HAKOB, UTOOBI CMBICIIOBBIE 00pa3bl TOKJIaAa MpruoOpen u

3PUTENbHYIO HATISAHOCTD, 00JIErYarollyto padoTy C TEKCTOM B XOJ€ BBICTYIIJICHUS.
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MeToanuyeckue peKOMeHAaluH 10 MOAT0TOBKE K 3a4eTY.

W3ydyeHne MUCHUIUIMHBI 3aBepIIaeTcs caadel odydaromumucs 3adera. Ha 3a-
4yeTe OnpeJieNsieTcs KaueCTBO M 00beM YCBOSHHBIX CTyIeHTaMu 3HaHui. [onroroska k
3a4eTy— NPOLECC MHAUBUAYAIbHBINA. TeM He MeHee, CYIIECTBYIOT HEKOTOPBIE IPABHIIA,
3HAHUS KOTOPBIX MOTYT OBITh TIOJIE3HBI AJISl BCEX.

B xome moAaroToBkH K 3a4yeTy 0OydarolmuMMcs TOBOMSITCS 3apaHee MOJTrOTOB-
JICHHBIE BOIPOCHI N0 aucuuiuinHe. [lepeuens Bompocos aiis nud@epeHupoBaHHOTO
3aueTra COIECPKUTCS B JaHHOUM pabouel mporpamme.

B npennsepun 3adera mpenojaBareib 3a0JaroOBPEMEHHO MPOBOAMUT TPYMIIO-
BYIO KOHCYJIbTAlMIO M, B ClIy4ae HEOOXOAUMOCTH, UHANBUYAJIbHbIE KOHCYJIBTALIMH C
oOyuatomumucs. [Ipu npoBegeHnn KOHCYIbTalMKU 0000IIAeTCA MPOMIEHHBIN MaTe-
pHua, pacKpbIBA€TCs JIOTMKA €ro M3y4Y€HHMs], NMPUBJIEKAETCS BHUMAHUE K BONPOCaM,
IPEJICTaBISAIONIMM HauOOoNbIINE TPYJHOCTU JUIsl BCEX WM OOJBIIMHCTBA 00ydYaro-
HIMXCS, PEKOMEHYeTCs JINTepaTypa, HeoOXoauMas JJisl HOJATOTOBKU K 3aUeTy.

[Ipn moAroToBke K 3a4eTy OOydYaroluecs BHUMATEIbHO HM3y4YalOT KOHCHEKT,
PEKOMEHIOBAaHHYIO JUTEPATYPY U JENAKOT KPAaTKHE 3aIlMCH 110 KaKJOMY BOIIPOCY.
Takast METOMKa MO3BOJIAET MOJYYUTh MPOYHBIE U CUCTEMATU3UPOBAHHBIC 3HAHMS,
HEOOXOAMMBIE HA 3ayeTe. 3aJIOTOM YCIENTHOW CIauyM 3a4era SIBIISETCS CUcTeMaThye-
ckas paboTa Haj y4eOHOM JUCITUIUIMHOM B TeueHue rona. HakanyHe u B mepuoj1 9k3a-
MEHAIMOHHOM ceccuy HeoOX0uMa U LieJieHanpaBIeHHas MOArOTOBKA.

HaunHathe MOBTOpEHHE PEKOMEHAYETCS 3a MECSI-IONTOpAa JO Hayalla CECCHHM.
[ToAroToBKY K 3a4eTy >KeaaTeabHO BECTH, UCXOJs U3 TPeOOBaHUM MPOTrpaMMbl yueO-
HOM TMCLMIUIMHBL. JTUM JOKYMEHTOM Pa3pelIeHO MOJIb30BaATHCS HA DK3aMEHE.

I'oToBsCH K 3aueTy, JIydIlle BCEr0 COYETaTh IMOBTOPEHUE IO NMPUMEPHBIM KOH-
TPOJBHBIM BOMPOCAM C MapayielIbHbIM [TOBTOPEHUEM I10 MPOTrpaMMe y4eOHOU TUCLHU-
TV HBI.

Ecnu B pacnopsiKeHUH CTyIE€HTa €CTh HECKOJIbKO JHEW Ha MOJArOTOBKY, TO Lie-
J1€CO00pa3HO ONpeaenuTh rpaduK MPOXOKACHHUSI BOIPOCOB M3 pacyeTa, 4ToObl ocTa-

JIOCh BPEM: HAa IIOBTOPCHUC HauooJIee TPYIHbIX.
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O6y11a}oumec51, HMCIOMKUE 3aJO0JDKCHHOCTb MJIM HCUCIIPABJICHHBLIC HCYOOBJIC-
TBOPHUTCIIbHBIC OLICHKHU IO CCMHUHAPCKUM 3aHATHAM, K 3a4UCTy C OHGHKOﬁ HC JIOITyC-
KaroTcs:.

B X0A€ Caavuu 3a4€Ta YIYUTBIBACTCA HE TOJIBKO Ka4CCTBO OTBETA, HO M TCKYIIAsd
YCIICBaACMOCTDb 06yqa10meroc;1. BCI[OMOCTB IMOCJIC Caa4r 3a4CTa 3aKPbIBACTCA U CAa-

eTCs B yueOHYI0 4acTh (paKysbTeTa.

11. UudopManiHOHHBIE TEXHOJOTHH U IPOrpaMMHoOe o0ecneyeHue

[TepeyeHb MHPOPMALMOHHBIX TEXHOJOTHH, MCIIOJIB3YEMbIX MPH OCYIIECTRIIC-
HUM 00pa30BaTEIBHOTO MPOIIecca Mo TUCIHUILIHHE:

- TEeXHUYECKHE CPEICTBA. KOMITbIOTEPHAS TEXHUKA M CpeacTBa CBs3u (mepco-
HaJIbHBIC KOMIIBIOTEPHI, IIPOCKTOP, HHTEPAKTHUBHASI TOCKA, BUICOKAMEPHI, aKyCTHUE-
CKas CHCTeMa U T.1.);

-MeTOIbI OOyUYEHHUSI C HCIOIh30BAaHHEM HH(POPMAIMOHHBIX TEXHOJOTHH (me-
MOHCTpAIUS MYJIbTUMEAMHHBIX MATEPHAJIOB U T.11.);

-niepeycHb VHTEpHET-CEPBUCOB U 3JEKTPOHHBIX PeCypcoB (IIOMCKOBBIE CHCTE-
MBI, SJICKTPOHHAs IMOYTa, MPOPECCHOHATbHBIC, TEMATHYCCKUE YaThl U (POPYyMBI, CH-
CTeMbI ayJIM0 U BUI€O KOH(PEPEHIIMIA, OHJIAHH SHIIMKIIONEINH U CIPAaBOYHUKHU; JJICK-
TPOHHBIE YYeOHBIE ¥ YUeOHO-METOANYECKHE MAaTEPHAIIbI).

IIporpammHoe o0ecnieueHue
(1MIeH3HOoHHOE H CBOOOHO pacpoCTPaHsAeMoe),
HCIO0JIb3yeMoe B Y4eOHOM mpouecce

Office Standard 2010 Open License: 61137897 ot 2012-11-08
Windows 8 Professional Open License: 61137897 ot 2012-11-08
Windows 7 Professional Open License: 61137897 ot 2012-11-08

Windows 8 Open License: 61137897 ot 2012-11-08
AutoCAD Design Suite Ul- | O6pazoBarenbhas nuiien3us (Cers) Ha Education
timate, Master Suite 2015. Beimana Jlar['AY-

Building Design Suite, 7710 | Uadopmarnka, Maxaukaia.

Maya LT, Autodesk® CpoK JIeHiCTBHUS JIMIICH3UH — 3 TO/Ia.

VRED,

Education Master Suite
Turbo Pascal School Pak http://sunschool.mmcs.sfedu.ru/courses
Pascal ABC.NET http://mmcs.sfedu.ru
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CrpaBouHas nipaBoBas cuctema Koncynprant [Tiroc. http://www.consultant.ru

12. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl HEOOXOAMMOM 1J1sl
OCyILleCTBJICHHSI 00Pa30BaTEJILHOIO MpoIecca
CrannapTHO-000pYy/IOBaHHBIE JICKIIMOHHBIC ayUTOPHH, IS TIPOBEICHUS JICK-
uuii. s mpoBeneHUs 3aHSATAM MCIHOJB3YIOTCS JICKIIMOHHASA ayJIUTOPHUS U MPAKTH-
kyM. KomMmbloTepHBIN Kiacc, JabopaTopHOe 00OpyAOBaHUE, TJIAKATHI MO pa3zeiiam

AUCHUILIIMH, KOHTPOJUPYIOOIasA KOMIIBIOTCPHAA TCCTOBAA IIpOrpamMma

13. OcobGeHHOCTH pean3anuu TUCIUIJIMHBI VISl HHBAJIU/I0B U JIMII ¢
OrpaHUYeHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

OOGy4aronuMcsi ¢ OrpaHUYEHHBIMA BO3MOKHOCTSIMH 3/I0POBbSI TIPEOCTaBIIS-
I0TCSl CHEIUalbHble YYEOHUKHM M ydeOHbIe TOcoOWs, MHas ydyeOHas JUTepaTypa,
IPEIOCTABIIEHUE YCIYr acCUCTCHTa (IIOMOIIHMKA), OKA3bIBAIOIIET0 OO0YYarOIIMMCS
HEO0OXOIUMYIO TEXHUYECKYIO TTOMOIIIb.

a) I CJIA0OBHISIIIUX

- Ha 3a4eTe MPHUCYTCTBYET aCCHUCTEHT, OKA3bIBAIOIITUN CTYICHTY HEOOXOIUMYIO
MOMOIIb C YYETOM HMHIUBUAYAIBHBIX OCOOCHHOCTEH (OH MOMoOraer 3aHsATh padouece
MECTO, TIEPEABUTAThCS, MPOYUTATh U O(DOPMUTH 3aJaHUES, B TOM YHCJIE, 3alUChIBas
I0JT IUKTOBKY);

- 3aJIaHUs JIJIs1 BBIMIOJHEHUS], a TAKXKE UHCTPYKIIUS O MOPSJIKE MPOBEACHUS 3a-
yeTa 3a4YUTHIBAIOTCS AaCCUCTEHTOM,

- TIMCbMEHHBIC 3aJ]aHUs BBITIOJHSIOTCS Ha Oymare, HaJWKTOBBIBAIOTCS acCH-
CTCHTY;

- oOecrieunBaeTCcsl MHAUWBHAyadbHOE paBHOMEpHOEe ocBenieHne He Menee 300
JIFOKC;

- CTYJEHTY JJIsl BBIMIOJHEHUS 3aJaHUs TP HEOOXOAMMOCTU MPETOCTABISICTCS
YBEJIMYMBAlOIEee YCTPOMCTBO.

0) MJIsl TJIYXHX M CJIA00CIbIIIAIINX
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- Ha 3a4eTe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOLIHI CTYJICHTY HEOOXO0AUMYIO
MIOMOIIb C YYETOM HHIMBHUIYaJIbHBIX OCOOCHHOCTEH (OH IMMOMOraeT 3aHsATh paboyee
MECTO, MEePeBUraThCsl, MPOUYUTATh U OPOPMHUTH 3aJaHUE, B TOM YHCIE, 3alUCHIBAs
TI0JT IUKTOBKY);

- 3a4eT MPOBOJIUTCS B MUCHBMEHHOM (hopMe;

- obecrieunBaeTCsl HATMYKME 3BYKOYCHIIMBAOLICH ammaparypbl KOJJICKTHBHOTO
WCTIOJIB30BAHUS, TIPU HEOOXOAUMOCTH MOCTYTAIONINM TPEAOCTABIISETCS 3BYKOYCHITU-
BAIOINAs anmapaTypa HHIUBHIYaTbHOTO MOJIb30BAHHS.

- TI0 KEJIAHWIO CTYJICHTA 3a4eT MOXKET MPOBOANTHCS B IUCEMEHHOU (opMme.

B) VISl JIMI[ C HAPYIIEHUSIMH OMOPHO-ABUTaTeJILHOT0 annapara (TsKeJbl-
MH HApYyHIEHUSIMH JABUTaTeJbHBIX (PYHKUUH BePXHUX KOHEYHOCTEH WM OTCYT-
CTBHUSI BEPXHUX KOHEYHOCTEH):

- MUCHbMEHHBIC 3aJIaHMsI BBITIOJIHSIOTCS HA KOMITBIOTEPE CO CIICIUAN3UPOBaH-
HBIM IIPOTPAaMMHBIM 00€CTIeueHUEeM WIIH HAIUKTOBBIBAIOTCS ACCUCTEHTY.

- 110 JKEJIAHUIO CTY/ICHTa 3a4eT MPOBOAUTCS B YCTHOU (hopMme
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JlonosiHeHUs1 M U3MEHEeHNs B pa0o4yI0 NporpaMmMy JUCHUINIHHBI

Buecennbie n3menenus Ha 202 /202 y4eOHBbI# roj

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

B nporpamMmmy nucMmiinHbL
«Hanorexnosioruu B AITK»
1o HampaiieHuto moAroroBku 35.03.06 « ArpouH:xeHepus»

BHOCATCA CIICAYIONINC U3MCHCHUS.

HporpaMMa nmepecMoTpeHa Ha 3aCCIaHuU Ka(l)ellpbl

[Tpotokon Ne oT T.

3aBeayromuii kadeapon

Hluxcauno b.M. /  mpodeccop / /
(bamumnust, umst, 0THECTBO) (yuenoe 3BaHme) (moamucs)
Onobpeno

[Ipencenarens METOAMUYECKOW KOMUCCHH (PaKyJIbTETa

Ky3uenosa U.M./  cm. npenoo. |

(Ppamunus, ums, omuecmeso) (vuenoe 3Banue) (moamuce)

« » 202 _r.
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JIuer perucrpanuu udMeHenuu B PI1J1

n/m | Homepa pa3aeios, JJoxkymeHT, B KOTO- Honnmucs | Pacumgposka Hara
rjie Npou3BeAeHbI POM OTpaKeHbI U3- NOANMUCH BBe/JeHUS
H3MEHEeHUs! MEHEeHHU H3MeHeHHUil
1.
2.
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