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1. lleau u 321249y TUCHHUILIMHBI

HeJ'II) N3Y4YCHUA AJUCHUIIIMHBI — HU3YUYUTb COBPCMCHHBLIC HAHOTCXHOJIOTHMHU H

HaHOMAaTCpHUaJibl IPUMCHACMBIC B AI'POMHKCHCPHUU.

3aoauu NUCIUIIINHEL.

— O3HAKOMHTBLCA C OCHOBHBIMHU KJIaCCaMHU HAHOMATCPHAJIOB, UX (bl/ISI/IKO-XI/IMI/I-

YCCKHUMMH CBOP’ICTBaMH; C HOBEMIIIMMU U CYHCCTBYIOIIIUMHU TCXHOJIOTUAMU I1OJTYHCHUA

MaTCpUuaIoB C 3aIdHHBIMU CBOﬁCTBaMH, d TaKKC CO CJIOKHBINUMHUCS U IICPCIICKTUB-

HBIMU 00J1aCTAMU IIPUMCHCHH HAHOMATECPHUAJIOB,

— JaTb I/IH(i)OpMaHHIO 0 CBOMCTBax IMOJYIIPOBOJHHUKOBBIX U HAHOMATCPHUAJIOB,

IIPUMCHICMBIX ITPU IIPOU3BOJACTBE DJICMCHTOB MUKPO X HAHO 3JICKTPOHHMKH,

— HAY4YUTb HPUHUMATDh U 00OCHOBBIBATH KOHKPETHBIC TCXHUYCCKUC PCIICHUS

IIPY NTOCIEAYIONIEM KOHCTPYUPOBAHUH MTOJTYIIPOBOHUKOBBIX 3JIEMEHTOB MUKDPO U

HaHO MacIITaOHBIX (PopM.

2. [lepeyeHb IVIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsS MO IUCUMUILINHE,

COOTHECEHHBIX € IVIAHMPYEMbIMHU Pe3yJbTATAMU OCBOEHUS 00pa30BaTeIbHOM

NMporpamMmblI

HpOHGCC HN3yUYCHUA JUCHOUILIMHBI HAIIPAaBJICH Ha (bOpMI/IpOBaHI/Ie CICAYOmux

komneTeHuut OI1 BO u oBnajeHue cieayommmMu pe3yiabTaTaMu 00yUeHHs MO0 Juc-

[UILINHE:
< Paspen aucuum- B pesynbTaTe M3yyeHus pasgena AMCLMNIMNHDI,
E NnuHbI, 0b6ecne- | obecneynBarowwero popmmpoBaHue KOMNETEHLUN
T CopepxaHnue 9 y
@ 4YuBaloLWMN (unu ee YacTn) oby4aloLMIACA OOMKEH:
5 KOMneTeHuun
[= aTanbl opmu-
s (unu ee vacTH)
S poBaHusa Komne- 3HaTh YmeTb Bnapetb
TEeHL MK
YK-1. Cnoco- WUAO-2yk.1. Haxogut | OCHOBHbIE MOHSATUS | OCHOBHbIE MOHS- | MCCTELOBaHMs MeToaamu pea-
OeH OCYLeCTB- | U KPUTUYECKM aHa- 1 onpeneneHnsa TN HAHO XUMUN U | CTPYKTYPHBIX U nn3auunun coepe-
NATb NOUCK, NU3NPYeT UHGop- | HaHOTEXHOMOMMA M | knaccudpukauym | Mopdonoriye- MEHHbIX HaHO-
KPUTHYECKMIA MaLyio, HeobXo- :)aHOMaTepmanoa BELLECTB 10 pa3- | CKX 0cobeHHo- TEXHOMOrMiA 1
aHanu3 v CMH- | [UMYIo AN peLle- N3MKO-XMMMYe- MepI-IIOMy dhak- CTeil HaHO Cu- HaHoMaTepma-
Te3 MHGOPMa- | HIS NOCTARNGH- CKie OCHOBbI NONy- | TOpY; CTEM. IOB B KOHKPET-
. YEHWs1 HaHOMaTepu- HbIX YCIIOBMSIX
LM, npume- HOW 3afam anos C NpumeHe- X035ICTBA B
HATH CUCTEM- HMEM HaHOTEXHONO- AMK
HbIA noaxon i
AnA peleHuns lpMeHeHNe HaHo-
nocTaBlieHHbIX TEXHOMOM U HaHo-
3ajav maTtepuanos B AlK

UAO-5yk-1. Onpene-
NsieT U OL|eHMBaeT

OCHOBHbIE NOHATUA
1 onpeaeneHns

“MeTb npeacTas-
neHwne o gu3mKo-

BbIABNATb B3aun-
MOCBA3N Mexay

MeToaamm co-
BPEMEHHbBIMU




nocneacTsns BO3-
MOXHbIX peLUeHuiA
3agayu

HAHOTEXHOMOIUN 1
HaHoMaTepuanos
OunsnKo-xummnye-
CKMe OCHOBbI Nony-
YeHWsi HaHoMaTepy-
aroBs ¢ NpumeHe-
HUEM HaHOTEXHOIO-
Tn

TpUMeHeHNe HaHo-
TEXHOMNOTNA N HaHO-
matepuanos B AlK

XUMNYECKUMX ac-
nekTax nosnyue-
HWS MaTepuanos
1 npoueccax, npo-
TeKaloLMX B HAHO
ANCNEePCHbIX Ma-
Tepuanax ¢ uc-
Mob30BaHs
HaHOTEXHOMOTUI

COCTaBOM, CTPYK-
TYPOW 1 cnocobom
nonyyeHns (HaHo-
TeXHororunen).

HaHOTeXHoNoru-
SIMU B KOHKPET-
HbIX NPOM3BOA-
CTBEHHbIX
CTPYKTypax

MK-3. Cnoco-
OeH BbInon-
HATb paboTbl
Nno noBblLe-
HUIO adhdek-
TUBHOCTH
3HepreTuye-
CKOro U 3nek-
TpoTeXHUYe-
cKoro o6opy-
AOBaHUA, Ma-
LIMH 1 yCTaHo-
BOK B CeJlIbCKO-
XO3fMCTBEH-
HOM npoun3Boa-
cTBe

MNI-2nk-3. [lemoH-
CTPUPYET 3HaHMS
MeTOZ0B W
CPeACTB NoBbILLE-
HWS 3O EeKTUBHO-
CTW paboTbl 3Hep-
reTu4eckoro u
9NeKTPOTEXHUYe-
ckoro obopynosa-
HWS B CEMNbCKOXO-
39MCTBEHHOM MPO-
N3BOACTBE

OCHOBHbIe NOHATUSA
1 onpegeneHus
HaHOTEXHOMOIUN 1
HaHoMaTepuanos
DOunanKko-xummnye-
CKMe OCHOBbI Nony-
YeHWst HaHoMaTepu-
arnos ¢ npumeHe-
HUEM HaHOTEXHOIO-
Tmn

[MpUMeHEHNe HaHo-
TEXHOMOTNA U HaHO-
maTepuanos B AlK

OCHOBHblE METO-
JVKK 1ccnegoBa-
HUIN B HAHOTEXHO-
noruu, NpoLeccsl,
npoTeKarowme B
HaHO ANCNEPCHBIX
maTtepuanax ¢ uc-
MoNb30BaHMS
HAHOTEXHOMOTNIA

NPUMEHSITb pe-
3ynbTartbl Uccne-
[I0BaHNs CTPYK-
TYPHbIX 1 MOPEO-
TNOTNYECKIX OCO-
BeHHOCTeN B HaHO
cucTemax.

cnocobamu u
MeToJamm co-
BPEMEHHbIX
HaHOTEXHOMO-
r1R, peanuso-
BblBaTb B KOH-
KPETHbIX
HanpaBneHsIX B
AlMK

UA-3nk-3. Ocy-
LLECTBNSET BbI-
nonHeHue pabot
MO NOBBbILLEHNIO
3(hpEKTUBHOCTY
SHepreTn4eckoro
W ANEKTPOTEXHU-
yeckoro obopygo-
BaHWS B CEMNbCKO-
X035MCTBEHHOM
NpoM3BOACTBE

OcHoBHble NOHATHSA
1 onpeaeneHus
HaHOTEXHOMOIUN 1
HaHOMaTepuanos
dunanko-xummnye-
CKMEe OCHOBbI MOny-
YeHWsi HaHoMaTepu-
arnoBs ¢ NpumeHe-
HUEM HaHOTEXHOIO-
Tnn

Mp1MMeHeHWe HaHo-
TEXHOMOTWiA N HaHO-
matepuanos B AlK

NYTY NOBLILLEHNS
KayecTBa, Hagex-
HOCTW HaHoMaTe-
pnanos,
YCTPOWCTB W u3ge-
N Ha X OCHOBE

HaxoouTb HeobXxo-
AnMyIo npodhec-
CMOHASbHYH UH-
thopmaumio no
HaHO Hayke B ne-
PUOANYECKON K-
Tepatype, 6aHkax
1 6asax gaHHbIX
(B TOM Ymncne B
ceTn MHTepHeT),
OLEHKM 1 0bpa-
6oTkM ee, Nonb3o-
BaHMS KOMIb!O-
TEPHbIMU METO-
aamu cbopa, xpa-
HeHuns 1 obpa-
60TKM MHOpMa-
Ly

aHanuaa v npo-
rHO3MPOBaHMS
paboTocnocod-
HOCTM HaHOMa-
TEpMnaros,
YCTPOWCTB W
npnbopoB Ha nx
OCHOBE B pas-
TNIYHBIX YCro-
BUSIX UX 3KCTYy-
atauu;

3. MecTO IMCHMILIUHBI B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMmbl

Juciunnuna «Hanotexnonorun B AIIK» BXoAUT B nepedyeHb NUCUUILIIMH IO

BbIOOPY BapuatuBHO yactu corigacHo ®I'OC BO b1.B.1.J1B.02.01.

I[JIH OCBOCHUM NUCHUIUIMHBI CTYJICHTBI MCIIOJIB3YIOT 3HAHUWA, YMCHUA N BUJBI

JACATCIBbHOCTH, C(l)OpMI/IpOBaHHBIC B IMPOLECCE M3YUYCHUA MMPCAMCTOB HA IPCALIAYIICM

ypOBHE 00pa3oBaHus: «Xumus», «Marematuka», «Ouznuka».

Kypc «Hanorexnonorun B AIIK» sBisercs nmpenmecTBYrOIUM I JUCLHA-

IIJIMH, B KOTOPBIX HCO6XOI[I/IMI>I SHAaHUA ITPUMCHCHUNA HAHOTEXHOJIOTUM U HaHOMATCPH-

aJIOB.




Pa3znennl AMCHUILIMHBI U MECKINCHUIVIHHAPHBIC CBA3H € NMOCJICAYIOIIUMHA

JTUCIHHUIIMHAMH
Ne Ne pa3genoB AaHHON AUCLIMNIIUHGI, He-

Ne HaumeHoBaHue obecneunBaemMbIx obxoauMbIX Ans U3yveHus (nocneay-
n/n (nocnepyrWMX) AUCLUNINH Wwmx) obecnevnBaeMbIX AUCLMNINH

1 2 3 4 5 6 7
1. | PeMOHT anekTpoobopyaoBaHus + - + + - -
2. | HapexHocTb anekTpoobopyaoBaHus + + + + - + +
3. | poeKTMpoBaHWe CUCTEM dnekTpudmkaumm | + + + + + + +
4. | OnekTpu4eckne CUcTEMbI 1 CeTH + - + + - + -
5. | Onektpobe3onacHoCTb + - + + - + -
6. | OneKTpoTEXHMYeCKMe M3MEPEHMs + + + + + + +

4. O0beM TUCHUIVIMHBI B 324€THBIX eIMHUIAX ¢ YKa3aHMEM KOJIMYeCTBA
aKaJleMU4eCKNX YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYIO Pa0oTy ¢ 00y4YaroIuMHCs
¢ npenoaasaresieM (10 BHAAM y4eOHbBIX 3aHATHIT) H HA CAMOCTOSITEIbHYIO pa-
00Ty 00y4YarOLIUXCH

Ounas popma 00ydeHust

. Bcero Cemectp
Bugb! yyebHOM paboThi 4acOB 7
O0wasn TpyA0EMKOCTDL: Yackl 108 108
3a4€THbIE eanHULbI 3 3
AyauTOpHbIE 3aHATKSA. 32 32
Nexkumm 16 16
MpakTnyeckue 3aHaTus (M3) 16 16
CamocTosaTenbHas pabota, (CPC), B T. u.: 76 76
MOArOTOBKA K MPaKTUYECKUM 3aHATUAM 24 24
CaMOCTOATESIbHOE M3YYEHNE TEM 26 26
NOArOTOBKA K TEKYLLEMY KOHTPOSIHO 26 26
MpomexyToyHasa aTTecTauus 3avet

OuyHo — 3204yHas ¢popma 00yyeHUA

. Bcero Cemectp
Bugb! yuebHOM paboThi 4aCOB 3
O6wasn TpyAOEMKOCTb: Yachl 108 108
3a4€THbIE eanHULbI 3 3
AyaUTOpPHbIE 3aHATKSA: 28 28
Tekumm 14 14
MpakTnyeckue 3aHsTus (M13) 14 14
CamocTosaTenbHas pabota, (CPC), B T. u.: 80 80
noAroToBKa K MPakTU4eCKUM 3aHATUAM 28 28
CamMoCTOATENIbHOE M3YYeHUe TeM 26 26
MoAroToBKa K TEKYLLeMy KOHTPOM 26 26
MpomexyToyHasa aTTectaums 3aver




3aouHas popma o0ydyeHust

. Bcero Kypc
Buabl yuebHoM paboThi 4ACOB 3
O6was TpyA0EMKOCTb: Yachl 108 108
3a4eTHble eauHULbI 3 3
AyauTOpHbIe 3aHATUSA: 14 14
Ilexkumu 6 6
[MpakTnyeckune 3aHatua (M3) 8 8
CamocTosaTenbHas pabora, (CPC), B T. u.: 94 94
NOAroToBKa K NPaKTU4eCKUM 3aHATUAM 30 30
CaMOoCTOATESIbHOE U3YYEHNE TEM 32 32
NOAroToBKa K TEKYLLEMY KOHTPOMHO 32 32
MpomexyToyHas aTTecTauus 3avet 3avet

5. Cogep:xanne TUCHUILINHBI

5.1. Pa3zgesansl AMCHMINIMHLI U BUALI 3aHATHI B Yacax

Ounas gopma oOydeHus

No Beero AyautopHble Camocro-
n/n HanmeHoBaHue pasgenoB (4acos) 3aHATUA (Yac) AiTenbHas
JNekuum nmn3 pabota
1 Pazpen 1. OCHOBHbIVe NOHATMA 1 onpeaene- 36 6 6 24
HWS1 HAHOTEXHOMOMA M HAHOMATepUanos
Pasgen 2. duankoxmmmyeckme oCHOBbI Mo-
2. | Ny4eHns HaHoOMaTepKaros C NPUMEHEHNEM 36 6 6 26
HaHOTEXHOMOTMN
3 Pasgen 3. lNpuMeHeHe HaHOTEXHOOTUI U 36 4 4 2%
HaHomatepuanos B AlK
Bcero 108 16 16 76
OuHo — 3a04Has popMa 00yueHus
No Beero AyautopHble Camocro-
nn HaumeHoBaHue pasgenoB (uacos) 3aHATUA (Yac) AiTenbHas
Nekuum nmn3 pabota
1 Pazgen 1. OCHOBHvae NOHATMA 1 onpeaene- 36 4 4 28
HWS| HAHOTEXHOMNOTUN 11 HAHOMaTEPManoB
Pasgen 2. duankoxmmmyeckme oCHOBbI Mo-
2. | Ny4yeHns HaHoMaTepuanos C NPUMEHEHVEM 36 4 4 26
HaHOTEXHOMOTMN
3 Paspen 3. lMpuMeHeHWe HaHOTEXHOMOTMI U 36 6 6 2%
HaHomatepuanos B AlK
Bcero 108 14 14 80
3aouHas ¢popma oOydeHuUs
No Beero AyauTopHble Camocro-
i HaumeHoBaHue pa3genoB (4acos) 3aHATMA (Yac) ATenbHas
Jlekuum nn3 pabora
1 Pasgen 1. OCHOBHvae NOHATUS M onpeaene- 36 5 4 30
HWS| HAHOTEXHOMNOTUM 1 HAHOMaTEPManoB




Paspen 2. dDusnkoxmmmyeckue oCHOBbI MO-
Nny4yeHns HaHoMaTepKanos C NPUMEHEHWEM 36 2 2
HaHOTEXHOMOrNN

32

Pa3pen 3. [puMeHeHNEe HAHOTEXHOMOMMI 1

HaHoMaTepwanos B AlK 36 2 2

32

Bcero 108 6 8

94

5.2. TemaTu4ecKui IMJIAH JEKIUH

Ounas ¢opma oOydeHuUs

n/n

TeMbl nekuumn

Kon-Bo
yacoB

Pasgen 1. OCHOBHble NOHATUS W onpefeneHnsi HAHOTEeXHOMNOMWIi U HaHOMaTepuanos

Tema 1. OcobeHHocTn HaHocucTeM. Knaceudukaums HaHocucTeM. OCHOBHbIE Cro-
cobbl NOMY4EHNst HAHOCUCTEM

Tema 2. [ToBEpXHOCTHAsA SHEPrust ¥ MOBEPXHOCTHbIE SBMIEHUS. INEKTPOKUHETINYE-
CK1e SBMEHNS 1 ONTUYECKUE CBOWMCTBA. YCTONYMBOCTb U CTPYKTYPHO-MeXaHU4eckue
CBOWCTB

Pasgen 2. ®U3nko-XxuMmnyeckue 0CHOBbI nony4vyeHusa HaHoMmaTepuanoB
C NPUMEHEHNEM HAHOTEXHONOrUN

Tema 1. ®U3MKO-XMMMYECKIE OCHOBbI B HAHOTEXHOMOTMSX. HAaHOTEXHONOMMM B MOfe-
KyJ'IFIpHOVI ANEKTPOHNKE U 6I/I03]'I€KTpOHI/IKe.

Tema 2. lNpupoga yrnepogHon cBA3n. Hosble yrnepoaHble CTpYKTypbl. VicTopus oT-
KpbITHSA pynnepeHa. CBOWCTBA U NpUKNagHoe 3HaveHue gynnepeHos. MNpumMeHeHne
yrnepoaHblx HaHOTPYBOK. MHTennekTyanbHble 1 BUOMUTETUYECKIE MaTepHanbl

Pasgen 3. lMpumeHeHUe HaHOTeXHONOrMN M HaHomaTtepuanos B AlK

Tema 1. Passutne HaHoTtexHonorun B Poccun. Mcnonb3oBaHne HaHOMaTepuarnos v
HAHOTEXHOIOTMN B MHXEHEPHbIX CUCTEMAX FOPOACKOMO XUIULLHOKOMMYHANbHOM XO-
3qncTea. Knaccudumkaums npuMeHeHst dNeKTPOHAHOTEXHOMNOMI B CETbCKOM XO35I1-
ctee. [puMeHeHne HaHOMaTepUanoB 1 HAHOTEXHOMOTUIA B arpOMHXEHepun ans no-
BbILUEHMS Ka4ecTBa 0OCMY)XMBaHUS U PEMOHTA MaLLMH. HaHoMnasMeHHas TEXHONOorus
CO30aHNs YNPOYHEHHbIX MOKPbITUY 1 Ap.

Bcero

16

OuHo — 3a04Has popma 00yueHus

n/n

TembI nekummn

Kon-Bo
yacoB

Pasgen 1. OCHOBHbIe NOHATUS U onpefeneHnUsi HAHOTEXHOMNOMW i U HAaHOMaTepuanos

Tema 1. OcobeHHocTH HaHocucTeM. Knaccudmkaums HaHocucTeM. OCHOBHbIE Crio-
cobbl NOMY4EHNs HAHOCUCTEM

Tema 2. [ToBEpXHOCTHAsA SHEPrst 1 MOBEPXHOCTHbIE SBMIEHMS. JNEKTPOKUHETINYE-
CKWe SIBMEHWS 1 ONTUYECKMe CBOMNCTBA. YCTOMYMBOCTb U CTPYKTYPHO-MEXaHUYeCKne
CBOWCTB

Pazpen 2. ®U3nKo-xuMmnyeckne 0CHOBbI nony4yeHua HaHomaTtepuanoB
C NPUMEHEHNEM HaHOTEXHOMNOrMn

Tema 1. PU3NKO—XMMUYECKME OCHOBbI B HAHOTEXHOMOTUSIX. HaHOTEXHOMOrMM B MOne-
KYNSIDHOW 3NIEKTPOHMKE N BUOINEKTPOHMKE.

Tema 2. lNpupoga yrnepogHon cBA3n. Hosble yrnepoaHble CTpykTypbl. Vctopus ort-
KpbITUs (pynnepeHa. CBOCTBA W NPUKIAAHOE 3HaYeHne ynnepeHos. MpumeHeHne
yrnepoaHblx HaHOTPYBOK. MHTennekTyanbHble 1 BUoMUTETUYECKIE MaTepHanbl

Pasgen 3. lpumeHeHUe HaHOTeXHONOrMN M HaHomatepuanos B AlK




n/n

TeMbl nekumn

Kon-Bo
Yyacos

Tema 1. Pa3sutue HaHoTexHonorum B Poccuu. Vcnonb3oBaHne HaHOMaTepuarnos
HAHOTEXHOIOIMN B MHXEHEPHbIX CUCTEMAX rOPOACKOrO XUIULLHOKOMMYHANbHOM XO-
3qancTea. Knaccugukaums npuMeHeHst ANeKTPOHAHOTEXHOMNOMI B CETbCKOM XO35I-
ctBe. [NpuMeHeHre HaHOMaTEPUANOB 1 HAHOTEXHOMOTMN B arpOUHXEHepUn Ans no-
BbILUEHMS Ka4yecTBa 0OCMY)XMBaHUS U PEMOHTA MaLLMH. HaHoMMnasMeHHas TEXHOOorus
CO3aH1s YPOYHEHHBIX NOKPbITUA 1 Ap.

Bcero

14

3aoynHas hopma o0yueHus

n/n

TeMbl nekuumn

Kon-Bo
yacoB

Pasgen 1. OCHOBHble NOHATUS W onpefeneHnsi HAHOTEeXHOMOMU U HAaHOMaTepuanos

Tema 1. OcobeHHocTH HaHocucTeM. Knaceudmkaums HaHocucTeM. OCHOBHbIE Crio-
Ccobbl NOMY4EHNst HAHOCUCTEM

Tema 2. [ToBEpXHOCTHAsA SHEPrus 1 NOBEPXHOCTHbIE SBMIEHMS. INEKTPOKUHETINYE-
CK1e SBMEHNS 1 ONTUYECKUE CBOWUCTBA. YCTONYMBOCTb U CTPYKTYPHO-MeXaHu4eckue
CBOWCTB

Pasgen 2. ®U3nko-XxuMmnyeckue 0CHOBbI nony4yeHusa HaHoMmaTepuanoB
C NPUMEHEHNEM HAHOTEXHOMNOrUN

Tema 1. OU3MKO-XMMMYECKIE OCHOBbI B HAHOTEXHOMOTMSX. HAaHOTEXHONOMMKM B MOe-
KyJ'IFIpHOVI QNEKTPOHNKE U 6I/I03]'I€KTpOHI/IKe.

Tema 2. lNpupoga yrnepogHon cBA3n. Hosble yrnepoaHble CTpYKTypbl. VicTopus oT-
KpbITHSA pynnepeHa. CBoWCTBa 1 NpUKNagHoe 3HaveHue gynnepeHos. MpuMeHeHne
yrnepoaHbIx HaHOTPYBOK. MHTennekTyanbHble 1 BUoOMUTETUYECKIE MaTepuarnbl

Pasgen 3. lpumeHeHUe HaHOTeXHONOrMM M HaHomatepuanos B AlK

Tema 1. Passutne HaHotexHonorun B Poccun. Mcnonb3oBaHne HaHOMaTepuarnos v
HAHOTEXHOIOTMN B MHXEHEPHbIX CUCTEMAX FOPOACKOMO XUIULLHOKOMMYHANbHOM XO-
3qncTea. Knaccudumkaums npuMeHeHNst aNeKTPOHAHOTEXHOMNOMI B CESTbCKOM XO35Ii-
ctee. [puMeHeHne HaHOMaTepUanoB 1 HAHOTEXHOMOTUIA B arpOMHXEHepun ans no-
BbILUEHMS Ka4yecTBa 0OCMY)XMBaHUS U PEMOHTA MaLLMH. HaHoMnasMeHHas TeXHOOorus
CO30aHNs YNPOYHEHHbIX MOKPbITUY 1 Ap.

Bcero

5.3. TemaTuueckuii IJIaH MPAKTHYECKUX 3aAHATHI

Ounas dhopma 00yueHus

n/n

TeMbl 3aHATUA

Kon-Bo
yacoB

Pasgen 1. OCHOBHbIE NOHATUSA W onpefeneHns HAHOTEXHONOrMI M HAHOMaTepUanoB

Knaccudukaums npuMeHeHnst aNeKTPOHAHOTEXHONOMI B CENbCKOM Xo3siicTae. Mpuve-
HEHWe HaHOMaTepKarnoB N HAHOTEXHOMOTMI B arpOVHXEHEPUM AN NOBbILLEHNS KayecTBa
obcnyxuBaHNs 1 PEMOHTA MallWH. HaHonnasMeHHas TEXHOMNOrMs Co3aaHus YNpoYHEH-
HbIX NOKPbITWIA W ap.

WccnegosaHue NOBEPXHOCTU TBEPAbIX TEN METOAOM aTOMHO-CMNOBOW MUKPOCKONK B
HEKOHTAKTHOM peXnme

Pazpen 2. ®U3nKo-xuMmnyeckne 0CHOBbI nony4vyeHusa HaHomaTtepumanoB C NPUMeHe-

HMeM HaHOTeXHONOrMn

Obwime usnyeckne npeacTaBneHns 0 HaHoTexHonorusx. MNpubopHas 0cHOBa HaHOTEX-
HONOrMin. HaHOTEXHONOMW B MONEKYNSPHON SMEKTPOHUKE 1 BUO3NEKTPOHMKE.

Paspen 3. lpumeHeHne HaHOTEeXHONOrM U HaHomatepuanos B AMK




lMocTaHOBKa 3a4ay pasBuUTUS HAHOTEXHONOrWA B Poccun. Bo3MOXHOCTH MCMONb30BaHMS

4. N 4
HaHoMaTepuanos 1 HaHotexHonoruit B AlK.
Bcero 16
OunHo — 3a04Has hopma 00yUeHHS
y Kon-Bo
n/n TeMbl 3aHATUI
yacoB
Pa3gen 1. OCHOBHbIE NOHATUA U ONpefeneHUss HAHOTEXHOMOrM M HaHOMaTepuanos
Knaccudukaums npuMeHeHUs aneKTpoHaHOTEXHOMOMI B CENbCKOM Xo3amncTae. [pume-
HEeHWe HaHOMaTepWarnoB U HAHOTEXHOSIOTUI B arpOUHXEHEPUN [N NOBbILLEHUS KavecTBa 4
obcnyxuBaHus 1 peMoHTa MaluvH. HaHonNasMeHHast TEXHONOMS CO3AaHUs YNPOYHEH-
HbIX MOKPbITUA 1 Ap.
5 WccnegosaHue NoBepXHOCTY TBEPAbLIX TEN METOLOM aTOMHO-CIOBON MUKPOCKONUM B 4
HEKOHTaKTHOM pexume
Pasgen 2. ®U3nKo-XMMMYECKMe OCHOBLI NOyYEHUs1 HAHOMaTepuanoB ¢ NpUMeHe-
HMEM HaHOTEXHOMNOrUN
3 Obwimne usnyeckne npeacTaBneHns o HaHoTexHonorusx. [NpubopHas ocHoBa HaHOTEX- 4
" | HOMOTUIn. HAHOTEXHONOIMM B MOMNEKYNSIPHOM 3NEKTPOHUKE M BUO3MEKTPOHMKE.
Pasgen 3. lpumeHeHne HaHOTEeXHONoOrmM U HaHomatepuanos B AMK
4 [NocTaHoBKa 3afay pa3BuUTUS HaHoTexHonoruit B Poccun. Bo3MOXHOCTM UCMONb30BaHMS 5
" | HaHOMaTepuanoB 1 HaHoTexHosorun B AlTK.
Bcero 14
3aounHas hopma o0yueHus
n/n TeMbl 3aHATHI | Kon-Bo 4acoB
Pasgen 1. OCHOBHbIE NOHATUA M ONpeAeneHNs HAaHOTEXHONOMNMI M HAaHOMaTepUanos
Knaccudgukaums npuMeHeHUs aneKTPOHaHOTEXHOMOMMN B CENTbCKOM XO3SIACTBE.
1 [pMeHeHne HaHOMaTepMarnoB 1 HAHOTEXHOMOMIA B arpONHXEHEPUN NS NOBbI- 9
" | WeHNs KayecTBa 0OCMYXMBaHUS U PEMOHTA MaluH. HaHomnasMeHHast TEXHONMO-
1S CO3AaHUs YNPOYHEHHBIX MOKPBITUN U Ap.
5 ccrnepoBaHue NOBEPXHOCTY TBEPAbIX TEN METOAOM aTOMHO-CUIOBON MUKPOCKO- 9
MWW B HEKOHTAKTHOM pEX1Me
Pasgen 2. ®uU3nKo-xMMMY4eCKkne OCHOBbLI NOMyYeHUsI HAHOMaTepuanos ¢
NPUMEHEHUEM HAHOTEXHONOrMIA
Obwme usmnyeckne npeacTaBneHns 0 HaHoTexHonorusx. MpubopHas ocHoBa
3. | HaHOTEXHONOMM1. HaHOTEXHOOTMM B MOMNEKYNSIPHON NIEKTPOHIKE 1 B1O3NEKTPo- 2
HUKe.
Pasgen 3. [lpumeHeHne HaHOTEeXHONOrM U HaHomatepuanos B AMK
4 lMocTaHOBKa 3afay pasBUTUS HAHOTEXHONOMIM B Poccun. BoamoxxHOCTM ncnonb- 9
" | 30BaHMsa HaHOMaTepuanos 1 HaHoTexHonorun B AlK.
Bcero 8
5.4. Conepskanue pa3iejoB JTUCHUUILIHHBI
Ne HaumeHoBaHue
CopepxaHue pasgena KomneTeHuuu
n/n pasgena
OcHoBHble noHsiTua v | Tema 1. OcobeHHocTn HaHo cucteM. Knaceudukaums HaHo UA-2yx-1
onpefenexus HaHo- | cucteM. OCHOBHbIE CNOCODbI NOMYYEHNS HAHO CUCTEM. UA-5yk-1
1. | TexHonorui u HaHo- | Tema 2. [10BEpPXHOCTHAs SHEPTUS 1 NOBEPXHOCTHbIE SBMe- UA-2nk-3
MaTtepuarnos HWS. SNEKTPOKUHETUYECKME SIBMIEHUS N ONTUYECKNE CBOW- UA-3nk-3
CTBA. YCTONYMBOCTb W CTPYKTYPHO-MEXaHUYeckne CBOACTBA
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o Tema 1. PU3NKO—XMMNYECKNE OCHOBLI B HAHOTEXHOMOTUSIX. na-2yx1
Oé":::sl";g“;”:eeg;ze HaHOTEXHOMOrMM B MOMEKyNAPHOI 3NEKTPOHMKE 1 61no3nek- NO-5yk1
HaHomaTepminoa c | TPOHHbIE. Tema 2. Mpupoga yrnepogHom cessn. HoBble yr- UA-2nk-3
2. DAMEHEHVEM HaHO- nepogHble CTPYKTYpbI. VicTopust OTKpbITUS (pynnepeHa. MUA-3nk-3

TeXHONOMit CBoWcTBa ¥ NpuUKIagHoe 3HaveHue ynnepeHos. MNpumeHe-

HWe yrnepoaHbIX HAHOTPYOOK. MHTennekTyanbHble 1 6uo-

CMHTETWYECKME MaTepuarnbl

Tema 1. Pa3sutne HaHoTexHonorun B Poccuu. cnonb3oBa- UA-2yx-1

HWEe HaHOMaTepMasnoB N HAHOTEXHOMOM B UHXEHEPHBIX CU- MA-5yk-1

CTemax ropofCcKoro XunLLHO-KOMMYHaIbHOTO X035 CTBa. UA-2nk-3
[TpuMeHeHWe HaHo- y

Knaccudukaums npuMeHeHNs 3neKTPOHaHOTEXHOOTUN B UAa-3nk-3

3. | TeXHOMNOrWi 1 HaHo-
matepuanos B AlK

CesbCKOM X03sncTBe. [puMeHeHre HaHoMaTepMarnos u
HAHOTEXHOIOrN B arpOMHXEHepUM Ans NOBbILEHUS Kaye-
cTBa 06CNyXMBaHWSA N pEMOHTa MaLwuH. HaHo nnasmeHHas
TEXHOMOrMs CO34aHNS YNPOYHEHHbIX MOKPbITUY 1 Ap.

6. YueOHO-MeTOAMUYECKOE 0OeciedeHre caMOCTOSITeJIbHOI padoThI

Temamuueckutl n1ax camocmosmenbHou pabomol

PekomeHAyeMble UCTOYHUKM
Kon-Bo yacoB | mHdopmaumm (N2 MCTOYHMKA)
n/n TemaTuka camocTosiTenbHOW PaboThbl ocHopHas | POMOnHM- | (MHTEpHET-
(3.8 TenbHas pecypcbl)
O 03| 3 PMI) (n3n.8 (#3n.9
PMa) PM0)
Onpegenexue n TEPMUHOOTUS: HAHOTEXHOMOMN W
1. | HaHOMaTepuanbl. BO3MOXHOCTM UCnonb3oBaHus HaHo- | 10 | 10 | 12 1.2 12,3 1-8
maTepuanos U HaHoTexHonoruit B AlK.
OcobeHHocTn HaHocucTeM. Knaccudmkaums HaHoCK-
2. | cteM. OCcHOBHbI€e CNOCOBbI NONYYEeHUs HAHOCUCTEM. 10 | 10 | 12 12 12,3 1-8
[oBEPXHOCTHAs SHEPrus 1 NOBEPXHOCTHbIE SBMIEHNS.
3 Mpupoaa yrnepogHom ceasn. Hosble yrinepogHble 101 10 | 12 12 123 18
CTPYKTYpbI. IcTOpUs OTKpbITUS dynnepeHa.
ONEKTPOKNHETUYECKME SIBIEHWS N ONTUYECKNE CBOW-
4. | cTBa. YCTOMYMBOCTb U CTPYKTYPHO-MeXaHuyeckue ceo- | 10 | 10 | 12 1,2 123 1-8
CTBa.
5. HaHOHHaSSMeHHaﬂ TEXHOIOMA CO3AAHNA YNPOUHEHHBIX | o | 4o | 15 12 123 1.8
NOKPbITUN 1 Ap
6. CTpykTypa HaHOTpy6OK 1 cBoicTBa. MeToabl nonyye- s | 10 | 10 12 123 1.8
HWS. [MpuMeHeHe YrnepoaHbIX HAHOTPYOOK.
7. | MoAroToBKa K NPaKTUYECKUM 3aHATUSM 10 | 10 | 12 1,2 1,2,3 1-8
8. | MNoaroToBka K TeKyLLEeMY KOHTPOMH 10 | 10 | 12 12 123 1-8
Bcero 76 | 80 | 94

Y4eOHO-MeTOoAMYeCKHE MATEPHUAJIBI IJIS1 CAMOCTOSITEIbHON padoThI:

1. Ky3uenoB H.T. «OcHoBbl HanotexHojorum». y4deOnuk / H.T. Ky3nernos,
B.M. Hosoropuies, B.A. XKabpes, B.1. Mapronun. M.: BUHOM. JlaGoparopus 3Ha-
Hui, 2014 r. http://znanium.com/bookread2.php?book=541189.
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http://znanium.com/bookread2.php?book=541189

2. Maptun-Ilansma P.X., Jlaxtakus A. «HaHoTexHOMOTHY - yAapHBIA BBOIHBIN
Kype»: yueb. mocobue / Ilep. ¢ anrn. E.I'. 3abononkoii, A.B. 3a6omaomukoro. Jloiro-

npyaseiii: Uatemnexr, 2014 r. http://znanium.com/bookread2.php?book=468199.

3. Py6oun A.B. «Hanobuorexnomoruu». npaktukym / 2-e uza. (31.). - M.: BU-

HOM. JlaGopatopus 3Hanmit, 2013 . http://znanium.com/bookread?2.php?book=502098.

4. SlnmapoBa A.X. «HaHOTEXHONOTHH B CEIHCKOM XO3SHCTBE: HayyHOE 000C-
HOBaHME MOJIyYE€HUS U TEXHOJIOTUU UCIIOJIb30BAHNSI HAHOCTPYKTYPHBIX U HAHOKOMIIO-
3uTHBIX MaTepuasioB»/ A.X. SInmaposa. Kasanb: lIeHTp HHHOBAIIMOHHBIX TEXHOJIOTHH,
2013 .

MeTtoauyeckne peKOMeHAAINHU CTYJAEHTY K CAMOCTOAITEJILHOM padoTe

CamocrosiTesibHAsA padoTa CTyIeHTOB, IPEAYCMOTPEHHAsI YYEOHBIM IIJIAHOM
B 00beme He MeHee 50-70% o01ero koamvecTBa 9acoB, COOTBETCTBYET Oosee riry0o-
KOMY YCBOEHHUIO N3y4aeMoro Kypca, popMUpPyET HaBbIKH UCCIIE0BATENBCKON paObOThI
U OPUEHTHUPYET CTYJCHTOB Ha YMEHHE MPUMEHSATh TEOPETUYECKHE 3HAHUS Ha IpaK-
THUKE.

CamocTrosaTenbHast paboTa HOCUT CUCTEMATUYECKUIN XapaKTep.

Pe3ynbpTaTel caMoCTOSTENbHON pabOThl KOHTPOJIMPYIOTCSA MPENoaBaTeleM U
YUYUTBHIBAOTCS TIPU aTTECTALNK CTyeHTa (3auet). [Ipu 3TOM mpOBOSTCS: TECTUPOBA-
HUE, SKCIPECC-0MPOC Ha MPAKTUYECKUX 3aHATHIX, 3aCIyIIUBaHUE TOKIaI0B, pedepa-
TOB, MPOBEpPKa MUCbMEHHBIX paboOT U T.1I.

3ajaHus 71 CAMOCTOATEIBHONW pabOThl COCTABIISIFOTCS 10 pa3jenaM U TeMaM,
0 KOTOPHIM HE MPEAYCMOTPEHBI ayJIUTOPHBIC 3aHATHA, TUOO TpedyeTcs MOMOIHU-
TEJbHO MPOpadOTaTh U MPOAHAIM3UPOBATH PACCMATPUBAEMBIN MPEIOIaBaTeIeM MaTe-
puan B 00beMe 3arJaHuPOBAHHBIX YACOB.

JJis TIOATOTOBKY K 3aHSTHSIM M BBIMOJHEHHUS] CAMOCTOSITENILHONW paboThI, CTY-
JICHTaM PEKOMEHIyIOTCsl y4eOHO-METOIUYECKUE U3aHMs], @ TAK)KE METOJUUYECKHUE Ma-
TEpHaJbl, BEIMYIEHHBIE Kadeapoli CBOMMH CUJIaMHU M MPEAOCTaBIsIEMbIE CTYyIEHTaM
BO BpeMsi 3aHATHH (MIPHITOKEHUS):

e HarsIIHBIC TOcOOUs (TJIaKaThl);

® TJI0OCCapuil - CJIOBaph TEPMUHOB MO TEMATUKE TUCLUUTUIINHBI,

® TE3UCHI JIEKIIHIA.
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CamocrosiTesibHasi padoTa ¢ KHMIOM. B Hale Bpemsi KHUra CyIiecTByeT B ABYX
(dopMax: TpaaUIIMOHHON U AJIEKTPOHHOW. B MHTEpHETE CyIIecTBYIOT Liejble OuOIno-
TEKH, pacrojararonye IeCITKaMU THICSY 3JEKTPOHHBIX TeKCTOB. CeroHs B 00IIeCTBe
npeobaasaeT MHEHHUE, YTO Ne4aTHas KHUra U €€ KOMIIbIOTEPHBIM TEKCT JIOMOIHSAIOT
Ipyr Apyra. Vcnomnb3yst 371€KTPOHHBIN BapUaHT KHUTH 3HAYUTENBHO OBICTpEE O 0TO-
BUTH Ha ero 0a3e pedepar, KOHTPOIbHYIO paboTy, MOAOTHATH TEKCT CBOEH pabOTHI MOA
TpeOyeMblil yueOHbIM 3a1aHueM o0beM. [leuaTHble KHUTH ropa3ao jerdye u yJo0Hee uun-
TaTh.

Pabota ¢ KHHUIOM, CTYJJ€HTBI CTAJIKUBAIOTCA C psiioM mpodseM. OnHa U3 HUX —
Kakas KHura jiydiue. Llenecoobpa3Ho B IepByro ouepeib 00paTUTHCS K JIUTEpaType, pe-
KOMEHJIOBaHHOM TipenoaaBarenieM. [{enecooOpa3Ho mpoynTaTh aHHOTAIMIO K KHUTE Ha
ee CTpaHuIax, B KOTOPOH yKa3aHo, KOMY M JJIsl KaKUX LeJIel OHa MOKET ObITh IOJIE3HA.

Hpyras npobiema — kak 3()(heKTUBHO YCBOUTH MaTepuasl KHUTM. KauecTBo ycBo-
eHusl y4eOHOro Marepuaja CyIIECTBEHHO 3aBHUCAT OT MaHEpbl MPOYTEHHS] KHUTH.
MO3>KHO BBIIEANUTH MSTh OCHOBHBIX IPUEMOB pa0OTHI C JINTEPATYPOM:

UYreHne-mpoCcMOTp UCIIONIB3YETCS ISl TPEIBAPUTEIIBHOTO 03HAKOMIICHHSI C KHU-
r'OM, OLIEHKH €€ HeHHoCcTU. OH MpeanoaaracT 03HaKOMJICHUE C aHHOTAlMEN, IPEIUCIIO-
BUEM, OTJIaBJICHUEM, 3aKJIIOYEHUEM KHUTH, ITOMCK I10 OTJIaBIIEHUIO HauOoJee BaKHbBIX
MBbICJIEH ¥ BBIBOZIOB aBTOPA MTPOU3BEICHHUSI.

BribopouHoe uTeHue npeanonaraeT n30upaTesbHOE YTEHUE OTIENIbHBIX pasfe-
JIOB TEKCTa. DTOT METOJ| UCTIONb3YETCs, KaK MPABUIIO, NOCIE MPEABAPUTEIBHOTO MTPO-
CMOTpa KHUTH, IPU €€ BTOPUYHOM UYTECHHHU.

CkaHMpOBaHUE NPECTABISAET OBICTPBINA MPOCMOTP KHUTH C 1IJIBIO TOUCKa (haMu-
nuu, QakTa, OlleHKH U Ap.

VYrny6neHHoe uTeHue npeanosaraeT oopalieHrue BHUMaH!s Ha AeTajll coJeprKa-
HUS TEKCTA, €ro aHau3 U olleHKY. CKOpOCTh MOJIOOHOT0 BUIa YTEHHSI COCTABIISET OpPH-
eHTHPOBOYHO 10 /-10 cTpanun B yac. OHa MOXKET OBITh U BBILIE, €CIIM YUTATEND YKE
o0J1ajjaeT onpeieJIeHHbIM 3HaHUEM 10 TEME KHUTY WJTH CTaThH.

VYriyOneHHOE YTeHHE JTUTEPaTyPhl MIPEAIOIaraeT:

e CTpemyieHHE K TOHUMAHUIO TMPOYUTAHHOrO. be3 mMmoHuMaHusi CcMbICia,
IPOYUTAHHOTO HHPOPMALIMIO €€ OUE€Hb TPYTHO 3alIOMHHUTb.

e OOxymbIBaHWE W3JI0KEHHOW B KHUTe WH(popmanmu. Torma coOCTBEHHbBIE
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MBICITH, BOSHHKIIIFE B XOJI€ 3HAKOMCTBA C Uy>KUMH paboTamMH, TTOCITY>KaT OCHOBHOM ISt
MOJTy4YE€HHUS HOBOT'O 3HAHMSI.

e MpEICIIEHHOE BbIICJICHUE KIIFOUEBBIX CIIOB, WJEH pa3apoOiieHue CoaepKaHusl
TEKCTa Ha JIOTU4YeCKue 0JIOKH, COCTaBIICHUE IJIaHA TPOYUTAHHOTO. ECciu cTyAeHT nMeer
JeN0 C JUYHOM KHUIOW, TO KIIIOYEBBIE CJOBA W MBICIM MOXHO TOJYEPKHYThH
KapaHJallioM.

e CocTaBjeHUE KOHCIIEKTA M3YYEHHOro Marepuaia. Ecimu ctaThst wim pasnuen
KHHUTHY 110 00beMy HEOOJIBILION, TO 11eJeco00pa3HO MPUCTYIUTh K KOHCTIEKTUPOBAHUIO,

MPOYMTAB MX MOTHOCTHIO. B ApyTrux ciaydasx >kenarenbHo npountats /-10 crpaHui.

/. ®OHIBI OLIEHOYHBIX CPEACTB
7.1. Ilepeyennb KoMIeTEeHIHII ¢ yKa3aHUeM 3TanoB uX GOpMUPOBAHUS

B Mpoliecce 0CBOEHNsI 00Pa30BaTeILHOI MPOrpaMMbl

Cemectp | [AucumMnnuHbl /anemeHTbl nporpammbl (npaktuku, FUA), yyacteyrowme B chopmu-
(Kypc) pPOBaHUM KOMMNETEHLUK
YK-1. CnocobeH ocywecmeniimb NOUCK, Kpumuyeckull aHanu3 u cuHme3 uHghopmayuu, npume-
HsIMb cucmeMHbIl N00x0d Onsi peweHusi nocmaeJieHHbIX 3aday
UAO-2yk-1. HaxoauT n KpuTMYeCckn aHanuanpyeT nHopmauuio, Heo6XxoaAUMYIO ANs peLleHuns no-
CTaBNIEHHOW 3aAauu
1. 3(2) dunocodus
2. 1,2(1,1) HauepTaTtenbHas reoMeTpus v MHXeHepHas rpaduka
3. 1(1) HavepTaTtencHas reomeTpus
4, 2 (1) WrxeHepHas rpaduka
5. 2,3(1,2) MatepunanoBegeHne 1 TEXHOIOTMS KOHCTPYKLMOHHBIX MaTepUanos
6. 2,3(1,2) WHhopmaTurka 1 LMdpoBble TEXHOMNOMMM
7. 3(2) CuCTeMbI MCKYCCTBEHHOIO MHTENMEKTa
8. 5(4) ONEeKTPOHHAs TEXHUKA
9. 7(4) OnekTpocHabxeHne
10. 4(3) OCHOBbI MMKPOMPOLIECCOPHON TEXHMKM
11. 8(5) Lincpposble TexHonorum B AMNK
12. 8(5) Annapatbl 3aLuTbl W YNpaBneHus
13. 8(5) PeMOHT anekTpoobopyaoBaHus
14, 6 (5) ONEKTPUYECKME 1 SNEKTPOHHbIE annapartsl
15. 6 (5) TexHWKa BbICOKUX HaMPSKEHWN
16. 7(3) HanotexHonoruu B AlK
17. 7(3) OcHoBbl poBOTOTEXHUKM
18. 5(5) OHeprochblToBas AeATENbHOCTb
19. 5(5 YnpasreHue AesTeNbHOCTbI0 SHeprocyxo
20. | 4,6,8(3,4,5) | lNpoussoacTBeHHas NpakTuka
21, 8(5) [NpeaaunioMHas npakTuka
22. 8(5) BbInonHeHe 1 3almTa BbInyCKHOWM KBanMgukaLMoHHON paboThl
23. 6 (4) Obwas sHepeemuka
24, 7(5) TennosHepaemuyeckue ycmaHosKU U cucmemsb!
UO-5yk1. OnpepensieT ¥ oLueHNBaET NOCNEACTBUA BO3MOXHbIX PELUeHUN 3aaa4u
1. 2,3(1,2) \ HopmaTrka 1 LUnppoBblE TEXHOMOTUM
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2. 6 (2) Mcmxonorus
3. 4(3) TexHWKa 1 TEXHONOrNM B CENbCKOM X03A1CTBE
4. 7(3) HanoTtexHonoruu B AlK
5. 7(3) OcHoBbI POBOTOTEXHMKM
6. 1,24 (2,3) | YyebHas npakTuka
7. 4(3) OKCNIyaTauMoHHas NpakTuKa. SNeKTPOMOHTaXHaS.
8. 4,6,8 (3,4,5) | Mpon3BoaCTBEHHAA NpaKTMKa
9. 8(5) MMpeaamnnoMHas npakTuka
10. 8(5) BbinonHeHe 1 3awmTa BbiNyCKHON KBaNMUKaLMOHHON paboTbl
I1K-3. CnocobeH 8bInoHAMb pabombi N0 NOBbIWEHUI0 3¢hgheKmueHOCMU IHEP2eMUYECK020 U
anekmpomexHuyecko20 ob6opydosaHusi, MaWuH U yCmMaHO8OK
8 Ce/lbcKoX03s1licmeeHHOM npou3godcmee
UAO-2nk-3. [leMOHCTPUPYET 3HAaHUA METOAO0B U CPEACTB NOBbIWEHNA 3¢ heKTUBHOCTH PaboThI
3HEpPreTMYeCcKOro 1 ANEKTPOTEXHUYECKOTO 060PyA0BaHMA B CENIbCKOXO3ANCTBEHHOM NPOU3-
BOACTBE
1. 8 (5) ONEeKTPONPUBOA CEMTbCKOXO3ANCTBEHHBIX MALUMH
2. 8(5) Annapatbl 3aLuTbl W YNpaBneHus
3. 7(4) onektpotexHonorum B AMNK
4 6 (5) ONEKTPUYECKME 1 3NEKTPOHHbIE annapatsbl
5. 6 (5) TexHVKa BbICOKMX HaMPsKEHWN
6. 7(3) HaHotexHonoruu B AlNK
7. 7(3) OcHoBbI POBOTOTEXHMKM
8. 4,6,8 (3,4,5) | Mpon3BoACTBEHHAsA NpaKTMKa
9. 8(5) MMpeoamnnoMHas npakTuka
10. 8(5) BbInonHeHe 1 3awmTa BbinyCcKHOWM KBanudukaLMoHHONW paboThl
UA-3nk-3. OcywecTBnsAeT BbINOHEHME PabOT NO NOBbLIWEHUIO 3¢h(PeKTUBHOCTU IHEpreTUYe-
CKOro M 3NeKTPOTEXHNYECKOro 060pyAoBaHUs B CeNbCKOXO3AWCTBEHHOM NPOU3BOACTBE
1. 8 (5) ONEKTPONPUBOA CEMTbCKOXO3AMCTBEHHbBIX MALUMH
2. 8(5) PeMOHT anekTpoobopyaoBaHus
3. 6 (5) HeTpaguuMOHHbIE MCTOYHWKW SHEpruu
4, 7(3) HanotexHonoruu B AlK
5. 7(3) OcHoBbI POBOTOTEXHMKM
6. 4,6,8 (3,4,5) | MNpon3BoacTBeHHast NpaKkT1ka
7. 8(5) [MpegamnnoMHas npakTuka
8. 8(5) BbInonHeHne v 3almTa BbINyCKHOM KBanMukaLMoHHON paboTbl
9. 6 (4) Obuwas sHepeemuka
10. 7(5) TennosHepaemu4yecKuUe ycmaHosKU U cUCMeMb]
7.2. Onucanue noka3arteJjieil 1 KpUTepHeB OLIEHUBAHUS KOMIIETeHIM A
s Kputepuu oLeHMBaHus
2 YpoBeHb 0CBOEHMS
§ [o noporoBbii MoporoB.blit MpoABUHYTLIN Bbicokuii
= (<HeyOBMETBOPUTENBHO») | («YAOBNETBOPUTENLHO) («xopoLLo») («OTINYHO»)
NO-2yk-1
3HaHua: | OparmeHTapHble Nped- | 3HAeT U KpUTUYECKN | 3HAET M KPUTUYECKM | 3HAET WU KPUTUYECKM

CTaBneHna 0 Mnoucke
N KPUTUYECKOMY aHa-

N3y MHGopMAaLnK, He-

obxoaumon ans pelue-
HWS NOCTaBEHHOM 3a-
Aaun

aHanuanpyeT MH-
chopmaumto, Heob-
Xoanmyto Ans pe-
LLIEHWS! NOCTAaBIEH-
HOW 3aa4m ¢ cywe-
CMBEHHbIMU OWUb-
Kamu

aHanuanpyert uH-
copmaumto, Heobxo-
UMY ANS peLIeHNs
NOCTaBNEHHON 3a-
[auu ¢ Hecywe-
CMBEHHbIMU OWub-
Kamu

aHanuaunpyeT uH-
chopmaumio, Heob-
X0AnMyto Ans pe-
LIEHWS NOCTaBMEH-
HOW 3aaauv Ha eblI-
COKOM ypO8He
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Ymenua: | OTcyTcTBME HABbIKOB, | YMEET HaxoauTb M | YMEET HaxoguTb M | YMeeT HaxoauTb U1
NpeayCMOTPEHHBIX KPUTUYECKM aHamnmn- | KPUTUYECKW aHann- | KPUTUYECKW aHanm-
AaHHOM KOMNeTeHUuen | 3upoBaTb MHGOpMa- | 3MpoBaTb MHGOPMa- | 3MpOBaTb MHAOP-
LUy, HeobXoaMMyo | Lm0, HeoBXoauMy | Mauuio, Heobxoam-
ANS peLleHuns no- ANS peLleHus no- MYI0 41151 peLLeHus
CTaBMNEHHOM 3aa4n | CTaBNEHHOM 3ajayn | NOCTaBIIEHHOW 3a-
C CYWECMBEHHbIMU | C HEKOMOPbIMU 3a- | Aa4u Ha 8bICOKOM
3ampyOHeHUsIMU. MpYOHEHUSAMU YpoBHe
HaBblku: | OTcyTCTBME HaBLIKOB, | Bnageet metogamu | Bnageet Metogamu | Bnageet metogamu
NpeayCMOTPEHHBIX KPUTUYECKOTO aHa- | KPUTUYECKOro aHa- KPUTUYECKOro aHa-
AaHHOM KOMMETEeHUMeN | Nnu3a MHopmMauuu, | nusa uHgopmauyuu, | nusa nHopmaum,
Heobxoaumon ans Heobxoaumon ans HeobxoamMmon ans
peLLeHns nocTas- peLUeHns nocTas- peLLeHns nocTas-
NEHHOM 3ala4n Ha | NEHHOM 3aayu C He- | NEHHOW 3aauv 8
HU3KOM YpOBHe. KOmopbIMu 3ampy0d- | noHOM 06beme
HeHusmMu
NO-5yk1
3HaHus: | OparmeHTapHble nped- | 3HaeT 1 oueHnBaeT | 3HaeT M oueHWBaeT | 3HaeT U OLeHuBaeT
CTaBJIEHNS O OLEHN- nocnescTBIS BO3- nocnescTBIS BO3- nocneacTBIS BO3-
BaeT nocrneacTems MOXHbIX PELLEeHN MOXHbIX peLUEHNI MOXHbIX PELLEeHNI
BO3MOXHbIX PELUEHUA | 3aauu C cywje- 3afaum ¢ Hecyuje- 3aa4n Ha 8bICOKOM
3agauu CMBEHHbIMU OWUb- | CMBEHHbIMU OWUb- | yposHe
Kamu Kamu
Ymenua: | OTcyTcTBME HABbIKOB, | YMEET onpeaenatb | YMeeT onpeaenatb 1 | YMeeT onpeaenstb
NpeayCMOTPEHHBIX W OLeHMBaTb No- OLeHnBaThb NOCneA- | 1 OLEeHuBaThb no-
AaHHOMN KOMMETEeHUMeRn | CreacTBusl BO3MOX- | CTBUS BOMOXHbIX CneacTBMS BO3MOX-
HbIX peLleHun 3a- PELIEHNN 3a0a4n C | HbIX PeLLIeHn 3a-
[au C CyWecmeeH- | HeCyuyeCmeeHHbIMU | [aduu Ha 8bICOKOM
HbIMU 3ampPYyOHEHU- | 3ampyOHEHUSIMU. ypogHe
AMU.
HaBblku: | OTCyTCTBME HaBbIKOB, | Bnageet metogamu | Bnageet metogamu | Bnageet metogamu
NpeayCMOTPEHHBIX onpeaeneHnsaMn u - | onpesaeneHnsamMm u OnpeaeneHnsMn 1
[aHHO KOMMNETEHLMEN | OLEHMBaHWS No- OLleHVBaHuS nocrnea- | OLEeHWBaHUs no-
CNefCTBUM BO3MOX- | CTBUW BO3MOXHbIX CneacTBUI BO3MOX-
HbIX peLleHun 3a- PELIEHNN 3a0a4n C | HbIX PELLIeHN 3a-
[a4u Ha HU3KOM HeKomopbIMU 3a- Aayu 8 NOTHOM
YpO8He. MpYOHEHUAMU obbeme
UO-2nk-3
3HaHuA: | OparmeHTapHble Npea- | 3HaeT MeToabl U 3HaeT meToAbI 1 3HaeT mMeTodbl 1
CTaBMIEHWS O 3HAHWAX | CPEACTBA MOBbILE- | CPEACTBA MOBbIWE- | CPEACTBA MOBbILLE-
METO0B 1 CPeACTB HWS 9 HEKTMBHO- HWS 3IDEKTUBHOCTU | HUS AP EKTUBHO-
NOBbILIEHUS AchEpek- cTW paboTbl aHepre- | paboTbl aHepreTuye- | CTu paboTbl SHepre-
TUBHOCTU paboTbl TUYECKOro U arek- CKOTO W 9NEKTPOTEX- | TUYECKOrO U 3rek-
SHepreTn4eckoro u TPOTEXHNYECKOTO HUYeckoro 06opyao- | TPOTEXHUYECKOTO
ANeKTpoTeXHMYeckoro | 06opyaoBaHNS B BaHUS B CENbCKOXO- | 0BOpyaoBaHMs B
000pyaoBaHuMs B Cenb- | CENbCKOX0351- 39MCTBEHHOM NMPOK3- | CENbCKOXO3AM-
CKOXO35IICTBEHHOM CTBEHHOM MPOM3- BOACTBE C HECywe- | CTBEHHOM Npoms-
NpOM3BOACTBE BOZCTBE C cywe- CMBEHHbIMU OWUb- | BOACTBE Ha 8bICO-
CMBEHHbIMU OWub- | Kamu KOM yposHe
Kamu
Ymenusi: | OTCyTCTBME HABbIKOB, | YMEET AEMOHCTPU- | YMEeT JEMOHCTPU- | YMeeT AeMOHCTPU-

npeayCMOTPEHHbIX
[aHHOI KOMNETEHLMEN

poBaTb 3HaHWS Me-
TOAOB M CPeaCTB
NnoBbILLEHNS 3pdpek-
TUBHOCTM paboThl

poOBaTb 3HAHUS Me-
TOLOB 1 CPeacTB no-
BblILUEHUS agpdhek-
TUBHOCTW paboThl

pOBaTb 3HaHWS Me-
TOOOB U CPEACTB
NoBbILLEHNS 3c-
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9HEpreTUYecKoro u | 3HepreTMYECcKoro 1 (DEKTUBHOCTM pa-
ANeKTpoTEXHNYE- ANeKTpoTEXHNYE- BoTbl aHEpreTuye-
ckoro obopyaoBa- CcKOro 0bopyoBaHMs | CKOrO U 3NeKTPo-
HUA B CEbCKOXO- B CEJIbCKOX0351- TEXHWNYECKOro 060-
3AMCTBEHHOM NPO- | CTBEHHOM MPOU3BOL- | PYAOBaHUSA B Cenb-
W3BOACTBE C Cywe- | CTBe C Hecywe- CKOXO3SIMCTBEHHOM
CMBEHHbIMU 3a- CMBEHHbIMU 3a- MPOW3BOACTBE Ha
MpYOHEHUSIMU. MpYOHEHUSIMU. 8bICOKOM ypOBHE

Hasbiku: | OTcyTCTBME HaBbLIKOB, BnapeeT 3HaHusMM BnapeeT 3HaHnaMM BnapeeT 3HaHusaMm
NpeayCMOTPEHHbIX JaH- | METOAO0B U CPEeACTB METOAO0B M CpeacTB METOLOB W CpeacTs
HOW KOMNETEHLMEN MOBbILLEHNA 3hhek- | NOBbILLEHNS Adhdek- MnoBbILLEHNS 3hpek-

TMBHOCTM paboTbl TMBHOCTM paboTbl TMBHOCTM paboThbl
SHEPreT!4ecKoro 1 SHEPreTN4ecKoro 1 SHEpPreT4ecKoro u
9NEKTPOTEXHNYECKOTO | 3NEKTPOTEXHUYECKOTO | SNEKTPOTEXHUYECKOTO
obopyfoBaHus B obopynoBaHus B cenb- | 060pyaoBaHus B
CenbCKOXO3ANCTBEH- | CKOXO3AWCTBEHHOM CenNbCKOXO3ANCTBEH-
HOM NPOW3BOACTBE Ha | NPOM3BOACTBE C HEKO- | HOM NMPOWU3BOACTBE 8
HU3KOM yposHe. mopbIMu 3ampyOHeHU- | noHom obbeme
Aamu

Ma-3nk-3

3HaHuA: | OparmeHTapHble npea- 3HaeT paboty no no- | 3Haet paboty no no- 3HaeT paboty no no-
CTaBMNeHus O BbIMNOMHe- BbILUEHMIO 3GhDEKTUB- | BbILLEHMIO 3DPEKTMB- | BbILLEHWO 3cpdeKkTnB-
HWM paboT Mo NOBbILE- | HOCTW SHEpreTuye- HOCTW SHepreTnye- HOCTW SHepreTnye-
HUIO 3 DEKTUBHOCTI CKOTO M 3MEKTPOTEX- | CKOrO W ANEKTPOTEXHW- | CKOrO 1 3NeKTpOTEX-
9HEPreTMYECKOro M anek- | Huyeckoro obopyao- | Yeckoro obopyaosa- Huuyeckoro obopygo-
TPOTEXHWYECKOro 060py- | BaHMS B CENbCKOXO- HWS B CENbCKOXO351- | BaHUS B CENbCKOXO-
[0BaHMs B CENbCKOXO- 3ANCTBEHHOM NPOM3- | CTBEHHOM MPOM3BOA- | 35IMCTBEHHOM NPOU3-
3AICTBEHHOM NPOW3BOA- | BOACTBE C Cyuwe- CTBE C HECYWECMBEH- | BOLCTBE Ha 8bICOKOM
cTBE CMBEHHbIMU OWUb- HbIMU owubKamu ypogHe

Kamu

YmeHus: | OTcyTCTBME HABBIKOB, YMeeT ocylLecTBNATb | YMEET OCyWecTBnsaTb | YMeeT OCyLIecTBNATh
NpPeayCMOTPEHHbIX JaH- | BbINOMHEHWe paboT BbINONHEHWe paboT no | BbINONHeHue paboT
HOW KOMNETEHLMeN MO NOBbILIEHNIO - MOBbILLEHNIO adhhek- MO NOBbLILIEHNIO 3¢)-

(DEKTUBHOCTM 3HEpre- | TUBHOCTU SHEpreTnye- | (heKTUBHOCTU SHepre-
TMYECKOro U ANEKTPO- | CKOrO 1 3NEKTPOTEXHU- | TUYECKOTO W AMEKTPO-
TexHWn4eckoro obopy- | Yeckoro obopyaosa- TEXHWNYECKoro obopy-
[0BaHMS B CENbCKOXO- | HUS B CENbCKOXO35iA- | JOBaHUS B CENbCKO-
39MCTBEHHOM NPOM3- | CTBEHHOM NPOU3BOA- X035MCTBEHHOM NpO-
BOACTBE C Cywe- CTBE C HECYW,ECMBEH- | U3BOACTBE Ha 8bICO-
CMBEHHbIMU 3ampyd- | HbIMU 3ampyOHeHU- KOM ypogHe
HEHUAMU. AMU.

HaBbiku: | OTcyTCTBIE HABLIKOB, BnageeT BbinonHe- BnapeeT BhinonHe- BnapgeeT BbinonHe-
NpeayCMOTPEHHbIX AaH- | HWEM paboT no noBbl- | HWeM paboT no noBbl- | HUEM paboT No NOBbI-
HO KOMMETEHLMeN LIEHMIO 3(PGEKTUBHO- | LUEHWIO 3PDEKTUBHO- | LLIEHWIO 3dhPEeKTUBHO-

CTM 3HEPreTUYECKOro | CTU SHEPTETUYECKOTO U | CTU SHEPreTYeCcKoro

W ANEKTPOTEXHNYE- 9NEKTPOTEXHNYECKOTO | M 3MEKTPOTEXHMYE-

ckoro obopyaoBaHus | 060pynoBaHNs B CeMb- | CKOro 060pyaoBaHus

B CENbCKOXO3ANCTBEH- | CKOXO3ANCTBEHHOM B CENbCKOX035i-

HOM NMPOM3BOACTBE Ha | NPOWU3BOLCTBE C HEKO- | CTBEHHOM NPOW3BOL-

HU3KOM YpO8He. mopbIMU 3ampyOHeHU- | CTBE 8 NOTHOM 06b-
Aamu eme

7.3. TunoBbIe KOHTPOJIbHbIE 3aIAHUA

TecTbl AJ1s1 KOHTPOJIS

Bomnpoc 1. Kakoit MeToa He OTHOCHTCH K OCHOBHBIM METOAAM MOJIYyYCHUS
yIJ1€pOJHBIX HAHOTPYOOK M HAHOBOJIOKOH?
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Hdyrosou
JlazepHO-TEpMUYECKUI
[TuponuTnueckuii
buorexHonornyeckui

Bomnpoc 2. O6pa3oBaHue CynepMoIeKyJIbl B CyNPaMOJIeKyJISIPHOH XUMHUHU
MOKHO OTHMCATh KaK:

e Peunenrtop + cyocrpar(bl)

e Perienitop + perentop

e CyoOctpat + cyoctpat(br)

e Penenrop + MOHOMEDHI

Bonpoc 3. Kakumu 06s13aTeJIbHBIMH CBOIiCTBAMM 10JI7KEH 00J1a1aTh KaH-
THJieBep?

e JloJIZK€H MPOBOAUTH JJIEKTPUYECKHHA TOK

e JlomkeH OBITh BHIMIOJIHEH U3 MAarHUTHOTO MaTepuaia

e JlomkeH OBITh BRIIIOJHEH U3 3aKaJEHHOM CTaIn

® JI0JDKEH OBITh THOKHMM C U3BECTHOM KECTKOCTHIO

Bonpoc 4. Kakoii 13 MUKPOCKONOB U300PeTEH M03Ke 0CTATbHBIX?
e CkaHUPYOUIUI CHII0BOH MUKPOCKOII

e CKaHUPYIOLIUK TYHHEIbHBIA MUKPOCKOIT

e PacTpoBBIil MUKPOCKOII

e [IpocBeunBaromnii 3JIEKTPOHHBIN MUKPOCKOIT

Bonpoc 5. I'te 06171 H300peTéH CKAHMPYIOIIUIT CHJIOBOH MUKPOCKOIN?
e B Poccumn, B pusuko-rexuuyeckoM nHcTutyte um. Mopde

e B ClIA, IBM

¢ B repmanckom unuane IBM

e B mBeitniapckom punnane IBM

Bonpoc 6. KTo BBeJ1 B HAYYHYIO0 JIUTEPATYPY TEPMUH HAHOMATEPHAJIBI?
o I'. I'teurep

o K. U. Andepos

e P. Oeiinman

e DO. Jlpekcnep

Bomnpoc /. Ilouemy pudocomy Ha3bIBAKT MOJIEKYJISIPHBIM acceMO1epomM?

e PubGocombl cTposIT O€IKU, OCHOBBIBASICH HA HHCTPYKIIHMSIX, XPAHSIIUXCS HA
guTkax PHK.

e PudocoMbl HMEIOT pa3Mep HECKOJIbKO 1eCATKOB HAHOMETPOB.
e Pubocombl MOTYT CBOpauMBaThCS B KITyOKH, U3MEHSSI YETBEPTUYHYIO CTPYK-

Typy
e PubocoOb1 yMEIOT MpeoOpa30BhIBATH MEXAHUYECKYIO DHEPTHIO B SHEPTHIO
XAMHUYECKUX CBS3EH.
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Bonpoc 8. Eciin nomecTUTh TOHKHUIA CJIOH MOJYNIPOBOIHUKA € IIUPOKOMH
3anpeléHHON 30HOM MexKAYy ABYMS IOJYIPOBOAHUKAMM € Y3KO# 3anpeiéHHon
30HOM, TO MOJYYHUTCS:

e KBanrToBasi Touka

e KBanToBas sima

e KBaHTOBBII Oapbep

e KBaHTOBas uria

Bomnpoc 9. Kak Ha3bIiBaeTcsi caMasi BbICOKAsi JHEPreTHYeCKasi 30HA B JHeEP-
reTU4eCKOM CIeKTpe MoJYNPOBOIHUKOB?

e 30HA NIPOBOAUMOCTH

e 3amnpeTHas 30Ha

e BajeHTHas 30Ha

e KBaHTOBas 30Ha

Bonpoc 10. Uro Takoe Be3uKYJIbI?

o CyOKJ/IeTOYHbIE YaCTULbI

e Hanopa3smepHsbie BUPYCHI

® 3aMKHYyTbIe OUCIOWHBIE MEMOPAaHHBIE 000T0YKH
e benkoBbie MOJIEKYIIBI, coAepxKaline (epMeHTbl

Bonpoc 11. Kakasi BesiuunHa He BXOAuT B ypaBHeHue ['m66ca-Tomcona?
e Temmneparypa niiaBjieHUus

e CB00O/Has MOBEPXHOCTHAS SHEPTUS

® lI3MeHeHue TemIocoaepKaHus

® Bs3KOCTh KpUCTAILINTA

Bonpoc 12. Yto Takoe MoJieKyJIAPHBbIA accemep?

e Mesbuaiiliasi 4aCTUIA aTOMA

e MosekymsipHas MallllHa, KOTOpasi 3alporpaMMUPOBaHa CTPOUTH MOJIEKY-
JISIPHYIO CTPYKTYPY U3 00JIe€ MPOCTHIX XUMUYECKUX OJIOKOB

e CyOkJjieTOYHas YacTHlla

e Komtouansiii ancam6is [TIAB

Bonpoc 13. KTo BnepBbie BLIIBUHYJI WA€K0 0 PA3BUTHM HAHOTEXHOJIOTHH B
COBpeMeHHOI (hopMyTUpOBKe?

o II.C. Jlannac

e D. /Ipekcnep

e P. OeitHmaH

e H. Bunep

Bonpoc 14. Kak Ha3biBaeTcsi 3HaMeHuTast KHUra J. Jlpekciepa, nocBs-
IEHHASI HAHOTEXHOJIOT UM ?

e MaimnHbl KOHCTPYMPOBAHMS

e MamuHbl HAHOTEXHOJIOT U

e MamuHsbl co31aHus

o MamHbl TeXHOJIOTUU
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Bonpoc 15. Kakoe cBoiicTBO XapaKTepHO AJs1 MUKPOIMY.JIbCUH?

e MuKpo3MyJIbCHH NPO3PAYHBIE JKHAKOCTH

® MUKPO3MYJIECUU UMEIOT TEMHO-CEPBINA LIBET

® MuKpo3MyJIbCUU HEMIPO3PAUHBIE )KUIKOCTH

® MuKpO3MyJIbCUU SBIIAIOTCS XOPOIIMMHU ITPOBOJIHUKAMU JIEKTPUYECTBA

Bonpoc 16. Kakasi u3 HAaHOCTPYKTYP SIBJIsSA€TCS TEPMOIMHAMUYECKH He-

YCTOIYNBOM?

® MukposmyJibCust

e Murnennl

® VYTiepoJiHble HAHOTPYOKHU

e HanocTpyKTyphl, (pOpMHUPYHOLIHECH HHTEHCUBHOMN MJIACTHYCCKOM Je-

dpopmanuei

Bonpoc 17. Uro o3Hauaer ypapHenue I'm66ca-Tomcona?

e B3anMoCBsI3b MOBEPXHOCTH OOBEKTA U €ro 00beMa

e B3auMoCBs3b TEMIEPATYPHI IJIABICHUS KPUCTAIIINTA U BA3KOCTH

e B3auMOoCBs3b U3MEHEHMS TEIIOCOIePKaHUSI KPUCTAIUIUTA U €r0 COCTaBa
e B3anMocBs3b TeMInepaTyphbl IUIABJIEHUA KPUCTAJUINTA M KPUBU3HBI

orp AaHUYMBAIOILEH €ro IOBEPXHOCTH

Ha.:

Bonpoc 18. B kakoM MUKpPOCKoOIIe HCOJIb3YeTCs KAHTUJIeBep?
o CKaHUPYIONIUN CHJIIOBON MUKPOCKOII

o CkaHMPYHOIINH TYHHEJIbHbII MUKPOCKOI

® PacTpoBblii MUKPOCKOII

e [IpocBeunBaromnii JIEKTPOHHBIM MUKPOCKOIT

Bonpoc 19. PaGoTa ckaHupYIO1IIero TYHEJIbHOT0 MUKPOCKONA OCHOBAHA

e /lu(pakuum peHTTeHOBCKHX Jy4ei
® D((deKT TyHHETUPOBAHUSI JIEKTPOHOB Uepe3 TOHKUN TUAJIEKTPUUCCKUN

IIPOMEKYTOK MEXIY MPOBOIAIIEH TOBEPXHOCTHIO 00pa3lia U CBEPXOCTPOM UTIION

e [IpocBeunBanmne oOpasiia peHTT€HOBCKUMU JTy4yaMu
e [IpocBeunBanmne oOpasiia MydKoM JIEKTPOHOB MPHU YCKOPSIOMIEM HapPsHKe-

auu 200-400 kB

Bonpoc 20. Uto He MOKeT SABJIATHCS CYNPaMOJIeKYJIAPHBIM aHcamOJieM?
e Besukya

e Muueinna

® MukposmyJibcus

® NPaBHJILHOIO OTBETA HET

Bonpoc 21. O0pamarorest Jin B HYJIb BOJTHOBbIEe (PYHKIIUM HA TPAHMLIE

KBAHTOBOM IMBI

e Jla
e Her
e Bormnpoc nocraBiieH HEKOPPEKTHO
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e OTBeT 3aBUCHUT OT I PUHBI KBAHTOBOM SIMBI

Bonpoc 22. [Tomeiasi TOHKHUIA ¢JI0H NMOJYNPOBOAHMKA € Y3KOii 3anpeléH-
HOM 30HOM MeKAY ABYMS CJIOSIMHM MaTepHaJia ¢ 00Jiee HIMPOKOM 3anpeléHHo 30-
HOI, MOJIyYalo0T:

e KBaHTOBYIO TOUKY

e KBaHTOBYIO sIMY

e KBaHTOBBII Oapbep

e KBaHTOBYyIO UTITY

Bonpoc 23. [ToueMy KBaHTOBbIE TOYKH HA3bIBAIOT HCKYCCTBEHHBIMH aTO-
MamMu?

e KBanTOBasi TOUKa, KaKk U aTOM, MMeeT PO

e KBaHTOBas TOYKa MOKET BCTYIATh B XUMUYECKHE PEAKIIHH MTOJ00HO aTo-
MaMm

e KBaHTOBas TOUKa UMEET pa3Mephl aTOMa

e B KBaHTOBOM TOUYKE ABMKEHHE OIPAHUYEHO B TPEX HANPABJICHUSAX U DHEPTE-
TAYECKUU CIIEKTP MOJHOCTBIO JUCKPETHBIN, KaK B aTOME

Bonpoc 24. Uto Takoe Ppy.riepen?

o Kesiezoconep:kamasi HAHOCTPYKTYpPa, UCNIOJIb3yeMasi B MeUIIHHE
e VriepoJiHas HaHOTPyOKa

e CeMeiicTBO MapoOOpa3HBIX MOJIBIX MOJIEKYJT 001mel Gopmyibl Cn

e [Inockuit tuct rpaduTa MOHOMOJIEKYJISIPHON TOJIITUHBI

Bomnpoc 25. Uto Takoe kaHTHJIEBEP?

e KoMunbrorepHblid 0JI0K B CHI0BOM MHUKPOCKOIIE

e KoMmbroTepHas mporpaMMa 00pabOTKU JaHHBIX CKAHUPYIOUIETO0 MUKPO-
ckona [Tonnosxxka i 00pas3oB B paCTPOBOM MUKPOCKOIIE

® 30H/ B CKAHUPYIOIIEM CUIIOBOM MHUKPOCKOIIE

Bonpoc 26. Kak BeJiuMHA TYHHEJLHOI0 TOKA NMPHU padoTe TYHHEJIbHOT0
MHMKPOCKOIIA 32aBHCHT OT PACCTOSTHUA MEKAY OCTPHEM UIJIbI M HCCJIeyeMbIM 00-
pa3uom?

o JluHeilHO BO3pacTaeT ¢ yMEHbIUICHHEM PACCTOSIHUS

® JIMHENHO YMEHBIIAETCS C YMEHBIIEHUEM PACCTOSIHUS

® DKCHOHEHIMAIBHO BO3PACTAET C YMEHBIIEHUEM PACCTOSHUS

® DKCHOHEHIMAJIBHO YMEHBIIAETCS C YMEHBIICHHEM PACCTOSIHUS

Bomnpoc 27. I1o nomenkinarype MIOITAK dyaiaepen Czo 0003HauaeTcs
cuMBOJIOM (Cro-15h) UTo 03HaAYaOT U (PHI B KBAAPATHBIX CKOOKAX?

e ['pynny cummerpuu

e JlureparypHbI€ CChUIKU

e JlunameTp ysuiepeHa B HAHOMETpax

® Yuicio aTOMOB B KOJIBIIAX
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Bonpoc 28. Coenunenns py/1iepeHOB, B KOTOPBIX MPUCOETUHEHHBIE
aTOMBbI, HOHBI HJIH MOJIEKYJIbI HAXOAATCS CHAPY KM YIJIEPOIHOI 00071049KH,
HA3BIBAKOTCH

e DJK303pajbHble COeNHEHNUS

® DHJI03/IpajbHbIE COCAUHEHUS

e CymnpajpanbHble COCIUHEHUS

e [lapanpanpHbie COCTUHEHUS

Bonpoc 29. Kakue HaHOCTPYKTYpPbI 00HAPY KEeHbI B ITYHTHTOBBIX MOPO-
nax?

e OpHocoiHBIE HAHOTPYOKH

o DyepeHsl

e Jlunocomal

® MarHuTHbIC KUJIKOCTH

Bonpoc 30. B kakom rogy H. ®@eiinMaH BbIIBHHYJI HAEI0 0 Pa3BUTHH
HAHOTEXHOJIOTHHU?
1653
1876
1959
1985

Bonpoc 31. Kak MensieTcs1 BKj1aa Mesk(a3zHOM 00J1acTH B 001U e CBOICTBA
00beKTa NPH YMEHbIICHUH ero pa3mepa?

e [Ipu ymenbilieHnu pazmepa o0beKTa BKJIa] MexX(pa3HoH 00JacTu B o01He
CBOICTBa 00BEKTA YMEHBIIAETCS

e [Ipu ymeHblIeHHH pa3Mepa 00beKTa BKJIaJ MexX(pa3Hoi 00JacTu B oOLue
CBOMCTBa 00BEKTA YBEJINUUBAETCS

e [Ipu ymeHbllleHHH pa3Mepa 00beKTa BKJIaJ MexX(pa3Hoi 001acTu B o0LIue
CBOICTBa 00BEKTa MPOXOIUT uepe3 Mmakcumym mpu 100 am

e [Ipu ymenbumieHuM pa3mMepa 00beKTa BKJIaJ Mek(pa3HOH 00J1acTH B 00-
e cBOcTBa 00beKTAa MPOXOAUT Yepe3 MUHUMYM nipu 100 um

Bonpoc 32. Yem u3Becten J. [Ipekciiep?

e OcHoBaTeIb HAHOTEXHOJIOTHH

e Hamucan u3BeCTHYIO0 KHUTY '"MatiuHbl co3gaHus

e SIBJsieTcsi MPe3UIEHTOM MEKIYHAPOIHOI0 001IECTBA HAHOTEXHOJIOT MU
e [lepBOOTKpHIBATEND YTIEPOIHBIX HAHOTPYOOK

Bomnpoc 33. UTo o3HauYaeT OTHOCSIIMIACA K CO3JAHUI0 HAHOOOHEKTOB TeP-
muH "'Bottom up'*?

e Co31aHHe HAHOCTPYKTYPHMPOBAHHOIO CJI0SI HA MOBEPXHOCTH 00beKTa

e CTpyKkTypooOpa3oBaHHE, CO3/IaHNE HAHOCTPYKTYP M3 aTOMOB M MOJICKYT

e J[ucnieprupoBaHue, YMEHbIIIEHUE pa3Mepa HAaHOOOBEKTOB

e Co3maHne HAaHOCTPYKTYPUPOBAHHOTO CJIOSI METOJIOM CYOIMMAIIiU BEIIECTBA

22



Bomnpoc 34. Uto Takoe KBaHTOBasi TOYKa?

e KBanToBasi Touka npeacraBJ/isieT c000ii HAHOO0ObEKT 0ITHOI0 MaTepuasa
HAXOAAIIMIICA HA MAaTPHIle U3 IPYroro Mmarepuana

® DjieMEHTapHas CTPYKTypa KBAaHTOBOI'O U3JTYUYCHHUS

e HanopasmepHblil pa3pbiB B 3JIEKTPOMArHUTHOM U31yUYCHUHU

e KBaHT, HaXOAIMICA B JIEKTPOMArHUTHOM MOJIE

Bomnpoc 35. Uto Takoe HAHOTPYOKHU?

o [IpoTskeHHbIE CTPYKTYPBI, COCTOAIINE U3 CBEPHYTHIX T€KCATOHAIIBHBIX CE-
TOK C aTOMaMH yIjiepoja B y3Jiax

e CemeiicTBO IIAPOOOPA3HBIX MOJBIX MOJIeKYJI 00mmei ¢gopmyaoi Cn

o [IpoTsKeHHbIE CTPYKTYPBI U3 YIIIEPOIHBIX MEPEIICTEHHBIX 1enei

e MeTa/toopraHM4eCK1e BUTHIE MOJTUMEPHI

Bonpoc 36. KTo U3 u3BeCTHBIX Hccie/ioBaTe/Iel He sIBJIsETCS JaypeaToM
HoGeneBckoii npemun?

o X.-M. Jlen

o X.U. Andepos

e P. deitnman

e [IpaBuILHOIO OTBETA HET

Bonpoc 37. Kakoe u3 BbICKa3bIBaHUI COOTBETCTBYET ONpeae/IeHUI0 HAHO-
TEeXHOJIOTUH, TaHHOMY B HanmoHa/IbHOM HAHOTEXHOJIOTHYeCKON MHULIUATHBE
CIIA?

e HaHoTexHOJ/I0THS - ITO TEXHOJOTHS CO3AAHMSI HAHOMATEPHUAJIOB

e HanoTexHOJIOTHS - 3TO TEXHOJIOTUS Oy AyIIEro

e CyIIHOCTh HAHOTEXHOJIOTHMH B CIIOCOOHOCTH pabOTaTh Ha MOJICKYJISIPHOM
YPOBHE, aTOM 332 aTOMOM CO3/1aBaTh OOJIBIINE CTPYKTYPHI ¢ (DyHIaMEHTAIBHO HOBOM
MOJIEKYJISIPHOM OpraHu3aluei

e CyTbh HAHOTEXHOJIOTMH B CO3JJaHMU HAHOMEXAHN3MOB

Bomnpoc 38. Uro takoe CVD?

e Mcnapenue u oca:kieHne B HHEPTHOM cpeje

e llcnapeHue n OCaxJeHUEe B PEaKLIHOHHOU Cpelie C OJIyYEHUEM HOBBIX CO-
€OAUHECHUN

e CaMOpacrnpOCTPaHSIOIIMICA BBICOKOTEMIIEPATYPHBIN CUHTE3

e DJIEKTPOHHBIN YWI HA OCHOBE KBAHTOBOW TOUKHU

Bonpoc 39. Kak Ha3piBasiach peus P. deiinMaHa 0 pa3BUTHH HAHOTEXHO-
Jorum?

e Mamunsl co3nanus - "'The enging of creation™

e Ha nne muoro mecra - "There is Plenty of Room at the Bottom"

e Hanoctpyktypsl - "Nanostructures"

e Hanoyctpoiictsa - "Nanodevices"

Bonpoc 40. B kakux ycTpoiicTBax NpUMEHSTCS MATHUTHAS KUJIKOCTh ?
e KuHneckonbl
e Tpansucropsl
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e YCTpoHCTBa CMa3KW MAarHUTHBIX JIEHT
e J[mHaMUKH

Bonpoc 41. UTto o3Ha4YaeT OTHOCSIIIMIACA K CO3JaHUI0 HAHOO00OHEKTOB Tep-
vuH ""Top down™?

e /lucneprupoBanue, yMeHbIlIIeHUE Pa3Mepa 00bEeKTa

e CTpyKkTypooOpa3oBaHuE, CO3/JaHNE HAHOCTPYKTYP U3 AaTOMOB M MOJIEKYJI

e Co3gaHue HAHOCTPYKTYPUPOBAHHOTO CJIOSI HA HUKHEH TTOBEPXHOCTH 00h-
eKTa

L CO?),HaHI/IG HaHOCTPYKTYPUPOBAHHOT'O CJI0A OCAIUTCIbHBIMA MCTOJaMHU

Bonpoc 42. Kakoii u3 Poccuiickux By30B BriepBbie NPOU3BET HAOOP CTY-
J€HTOB HA CNEeNHAJILHOCTD ""HAHOMATEPHAJBI'' IJIsl HH/KEHEPOB?
o PXTY um. /.. MennesieeBa

e MoCKOBCKas rocyJJapCTBEHHAs aKaJeMHsl TOHKOM XMMUUYECKOW TEXHOJIOTUU
nm. M.B. JlomoHOCOBa

e Cankrt-IlerepOyprckuii rocyaapCTBEHHBIA TEXHOIOTUYECKUI HHCTUTYT
e YpanbCKni rOCy1apCTBEHHBIN YHUBEPCUTET

Bonpoc 43. Urto Takoe pa3mepHblii 3¢ PeKT B TEXHOIOTHH HAHOMAaTEPHUAa-
JIOB?

e H3meHeHMe CBOIICTB HAHOOOBEKTOB B 3aBHCHMOCTH OT Pa3Mepa 3J1eMeH-
TOB UX CTPYKTYPBI

e lI3MeHeHUe pa3Mepa HAaHOOOBEKTOB B 3aBUCUMOCTH OT BHEITHUX YCJIIOBUI

e l3MeHeHue CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIITHUX YCJIOBHM

e lI3MeHeHue pa3mMepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

Bonpoc 44. Uto Takoe JMNocoMbl?

e CyOKJIETOYHBIC YACTHUIIBI

e benkoBbie MOEKYIIbI, coaepKamue (HepMeHThI
e HanopasmepHbie BUPYCHI

e 3aMKHYTbIE OUCTOITHBIE MEMOpaHHBIE 00O0JIOUKHU

Bomnpoc 45. Uto Takoe MarHuTHasi JKHIAKOCTh?

e PacruiaBieHHBIN MAarHUT

e B3Bech heppOMarHUTHBIX YaCTHUIL B KUJIKOCTH

e JXuakocTs, MoABEprHyTask MarHUTHOM 00paboTKe

e KuakocTu, U3MeHsIIOIIME yAeJbHbINA 00beM NPU HAMATHUYMBAHUU

Bonpoc 46. Kakoe Ha3BaHue /1Ji1sl HAHONOPOUIKOB M1 HAHOMATEPHAJIOB HC-
nmoJib30Ba0ch B CCCP naunnas ¢ 50-x rogos?

e VYIibTpaaucnepCcHbIe

e BricokoaucnpecHbie

e HanonucnepcHsle

e (CBepXIOUCIIEPCHBIE
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Bonpoc 47. Uto o3HayaeT TepMuH ''HaHO"'?

e Hano (mo-rpedyecku Nanos) o3HavaeT KapJauK

e Hano (mo-apeBHerepMaHcKky NANOr) o3Ha4aeT THOM

e Hano (mmo-uTaybssHCKH NAN0) 03HAYaeT MAJICHbKHUI YEIOBEK
e Hano (mo-ucnancku Nanes) o3Ha4aeT MelKOe JKUBOTHOE

Bonpoc 48. [loueMy KBAHTOBbIE€ TOYKH HA3bIBAIOT HCKYCCTBEHHBIMH aTO-
MaMu?

e KBaHTOBasi TOUKA, KAK M aTOM, HMeeT AAPO

e KBaHTOBas TOYKa MOXET BCTYIIATh B XUMHNYCCKHUC PCAKIINHN HOI[O6HO aTo-
MaM

e KBanTOBas TOYKa UMEET pa3Mepbl aTOMa

e B KBaHTOBOI TOYKE ABHIKCHHUC OT'PAHUYCHO B TpéX HAIIPaBJICHUAX U DHCPIC-
TUYECKUI CIICKTP IMTOJIHOCTBIO ,HHCerTHBIﬁ, KaK B aTOMC

Bonpoc 49. YkakuTe NpaBHJILHYIO IOCJI€10BATEILHOCTH BHIOB JIUTOTPa-
(¢u¥ B 3aBHCHMOCTH OT YMEHBIIIEHHUsI pa3Mepa moJy4aeMbIX 2JIeMEHTOB HHTe-
rpajbHbIX cxem (MMC)

e OnrTnueckasi > Y®-jurorpadus > PeHTreHoBCKas > DJIEKTPOHHO-Iy4e-
Basi

e DJEKTPOHHO-TTyueBas > PentreHoBckas > Y @-nurorpadus > Onrtuyeckas
e PentrenoBckas > Y ®-nutorpadus > Ontuueckas > 1NeKTPOHHO-Ty4YeBast
e Y®-nmurorpadus > Onruueckas > DNEKTPOHHO-Iy4YeBas > PEHTreHOBCKas

Bonpoc 50. Uro Takoe npexkypcop?
e Ammapar JJIs oJTy9eHUs] HAaHOYACTHII

e Jl000e ncxoqHOE BeleCTBO B XUMHYECKOH PeaKI MU MOJyYeHUs1 HAHO-
YacTull

e llcxoaHoe BEIIEeCTBO, KOTOPOE CTAHOBUTCSI HEOOXOIUMOM, CYIIIECTBEHHOM
YacThIO MTPOYKTA

e BemiecTtBo-kaTanu3aTop Ipu NOJIYYEHUH HAHOYACTHL.

Bomnpocs! k 3auery

1) O0mue cBeqeHUsT 0 HAHOTEXHOJOTHSAX: YTO MOHUMAETCS TOJ TEPMHUHAMHU
"Hanomarepuanst”, "Hanorexnonoruu', "Hanocucremnas texuuka'. IlpuBectu npu-
MEPBI.

2) CKaHUPYIOIIMIA TYHHEIBHBIH MUKPOCKOI: YCTPONCTBO, MPUHIIMIT ACHCTBUS,
PEXKUMBI pabOTHI.

3) CkaHHUPYIOLIHIT aTOMHO-CHJIOBON MHKPOCKOIT: YCTPOWCTBO, MPHHIHUI JCH-
CTBUS1, CIIOCOOBI MPOBEICHUSI AaTOMHO-CUJIOBOM MUKPOCKOTIHH.

4) 3oua0Bas JiuTorpadus.
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5) C uem cBsi3aHa MOBBINICHHAS IPOYHOCTH HAHOKPUCTAIUTMIECKIX MATEPUAIIOB.

6) KakoBa 0COOEHHOCTh CTPYKTYphl MEXK3EPHBIX TPAHUIl HAHOKPHCTAJLIHYC-

CKOIro mMmarcpuaJia.

7) KakoBa A0JII HAHOKPHUCTAJNIMYCCKOT'O BCIICCTBA, IIPUXOAAIICTOCS Ha MCIK3C-

PCHHBIC I'PAHUIIBI.

8) [IpuBeaute HopMyIIbI, ONTUCHIBAIOIINE 3aBUCHMOCTH OOIIEH J0JIH IIOBEPXHO-

cTer pas3aciia, aoneﬁ MCIK3CPCHHBIX I'PAHUIL, d TAKIKC TpOﬁHLIX CTBIKOB OT pasMCpoOB

KpHUCTaJUIOB.

paM.

9) KakoBbI TepMOJIHMHAMUYICCKUE OCOOCHHOCTH HAHOCTPYKTYP.
10) Kak MO’KHO paccuuTaTh 3JIEKTPOCONPOTHRICHUE HAHOMATECPHAJIOB.
11) Onpenenute 0COOCHHOCTH HAHO(PEPPOMATrHETHKOB.

12) Yem 3amensieTcss heppoMarHeTu3M IMpH Mepexojiec K HAHOMETPOBBIM pa3Me-

13) Onpenenure MOHATHE CyNeprIapaMarHeTU3M.

14) TlepeuncnuTe THITBI HAHOIIOPUCTHIX MATEPHAIIOB.

15) Yem xapakTepu3yercst IOPUCTOCTb.

16) UTo Takoe [EOTHTHI U I/Ie OHU MIPUMEHSFOTCS.

17) [Haiite onpeneneHue aMOPPHOTO COCTOSIHUSI TBEPIOTO TEIa.
18) Yro Takoe OJM3KHUI M JaIbHUN MOPSIOK B TBEPOM TEJIE.

19) HazoBuTe OCHOBHOE OTJIHYHNE MOHATHH «aMOP(HOE COCTOSIHUE» U «CTEK-

J1000pa3HOE COCTOSIHUE.

20) Ha3zoBuTe OCHOBHBIE CITOCOOBI MTOTYYCHUST aMOP(HBIX CIUIABOB.

21) B dyewm 3akimrodaeTcs OCHOBHOE OTJIMYHE 30HHOH CTPYKTYPbI aMOP(HOIro

MOJYIIPOBOJHHUKA OT €T0 KPUCTAINIMICCKOI'0 aHaJora.

22) Yto Takoe ¢yiepeH.
23) Yto Takoe (yIepUTHI.
24) Yto Takoe HAHOKOMITA3UITMOHHBIA HAHOMATEPHaJl.

25) B uem 3akiarodyaercs OTIMYHAE METAUIMYCCKOTO HAHOKOMIIO3MTA OT ITOJIH-

MEpHOTO.

26) Kakue cyIiecTByOT THUITBI HAHOKOMITO3UTOB.

27) Kak M3MEHSIOTCS MarHUTHBIC CBOMCTBA MTOJMMEPHBIX KOMITO3UTOB.
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28) [MpuBenuTe mpuMepbl POPMHUPOBAHUS METAILTONIOIIMMEPHBIX HAHOKOMITO3H-
TOB.

29) B kakux ycioBusx GopMUPYIOTCS HAHOKPUCTALTHYECKUE TICHKH.

30) Omnpenenure pojib IHEPTUN OCAKIACMBIX HOHOB B MOHHO-IIJIA3MCHHBIX Me-
TO/AX.

31) HazoBuTe MexaHW3MBI yIpaBieHUS (OPMHUPOBAHUEM HAHOKPHCTAJLTAYC-
CKUX MOKPBITHM.

32) Uto Takoe HAHOKOMITO3UTHBIE TTOKPBITHSI.

33) Kakue cymecTByIOT rpynibl HAHOKOMITO3UTHBIX MIOKPBITHIA M KaK OHH KJ1ac-
CUDUITUPYIOTCH.

34) C ueMm cBsI3aHO TIOBBIIIIEHUE TBEPIOCTA B HAHOKOMITO3UTHBIX TTOKPBITHSX.

35) Kak BimsieT cTpyKTypa HOKPBITHIA HA TS PMUYECKUE CBOWCTBA.

36) Utro coboif mpeacTaBiIsieT aHTUKOPPO3HUOHHBIN MPHUITOBEPXHOCTHBIN HAHO-
CJIO KOHCTPYKIITMOHHOTO MaTepHuaia.

37) Uto coboli mpeacTaBiaseT TepMoOapbePHbIH MPUIIOBEPXHOCTHBIA HAHOCION
KOHCTPYKIIMOHHOTO MaTepHana.

38) B ueM cOCTOUT TEXHOJIOTHSI M3TOTOBIICHUST HAHO(IIIOWIHOTO YHIIA U T/Ie OH
IPUMEHSETCS.

39) Uro Takoe OMOYUN U T1I¢ OH IPUMEHSICTCS.

40) Kak mosy4aroT CBEpXTOHKHE METAJUIMYECCKHE M YIIIepOHbIe (DOJIBIH U TJIe
OHU TIPUMEHSIFOTCSI.

41) Ha3oBuTE OCHOBHBIC HANIPABIICHHSI IPUMEHEHHS HAHOKPHUCTALTHYECKUX Ma-
TEPHUAJIOB B MPOMBILUIEHHOCTH.

42) TlpuBeaute mpuMepbl TPUMEHEHHSI HAHOCTPYKTYP B IPUOOPOCTPOCHUH.

43) HazoBuTe OCOOCHHOCTH NMPUMECHEHHS HAHOPA3MEPHBIX CTPYKTYp, CO3/aH-
HBIX C TIOMOIIIBIO ITyYKOB 3apsKEHHBIX YACTHII.

44) Ha3zoBuTe BO3MOXXHOCTH MPUMECHEHUS YIIIEPOIHBIX HAHOTPYOOK. [TpuBe-

JUTE TIPUMEPHI TIPUMEHEHUSI HAHOCTPYKTYP B OMOTEXHOJIOTHH.

7.4. MeToauka olleHUBAHUSA 3HAHUI, YMeHM i, HABBIKOB
OreHka 3HaHUH, YMEHUH ¥ HaBBIKOB U (MJIK) OIBITA ACSITEILHOCTH, XapaKTePH-

3YIOIIUX ATaIbl (POPMUPOBAHKS KOMIIETSHIIMH MO JUCIUTIIMHE MIPOBOAITCS B hopme
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TEKYILETO KOHTPOJISL M IPOMEKYTOYHOM arrecTauuu. TeKynui KOHTPOJIb TPOBOAUTCS
B TEUEHUE CEMECTpa C IIeJIbI0 ONpEEICHUs] YPOBHS YCBOEHHUS 00YyYarOlMMHUCS 3HA-
HU, POpMHUPOBAHUS YMEHUI U HABBIKOB, CBOEBPEMEHHOI'O BBISIBIICHUSI IIPETIO/1aBaTe-
JIEM HEJIOCTAaTKOB B MOJATOTOBKE OOYYAIONIMXCA U MPUHATUS HEOOXOJMMBIX €p IO ee
KOPPEKTUPOBKE, a TAKXKE /I COBEPIIICHCTBOBAHUS METOIUKU 00YUYEHUSI, OpTraHU3aI|H
y4eOHOM paOOThI M OKa3aHUS UHAUBUIYAJIbHOM OMOIIY O0Yy4YarOIUMUCH.

Kpurepuu oneHk# 3HaHMH CTYICHTOB IPU NPOBEACHUN TECTHPOBAHUA

OuneHka «OTJIMYHO» BBICTABJISICTCS MPU YCIOBHM MPAaBUIBHOIO OTBETA CTY-
JeHTa He MeHee yeM 85% TecTOBBIX 3a/laHui.

OneHka «X0poumo» BbICTABIISIETCS IPU YCIOBUH ITPABUIIBHOTO OTBETA CTYyAEHTA
He MeHee uyeM /0% TecTOBBIX 3aJaHulA.

OneHka «yI10BJIETBOPUTEIBLHO» BBICTABISIECTCS IPU YCIOBUH ITPABUIBHOTO OT-
BeTa CTyAeHTa He MeHee 4yeM 50% TeCcTOBBIX 3a/TaHH.

OueHka «HeyJA0BJIeTBOPUTEIbLHO0» BHICTABIISACTCS MPU YCIOBUH MPABUIHBHOTO
oTBeTa cTyJieHTa MeHee yeM 50% TecTOBBIX 3a/IaHUi.

Kpurepuu onieHk#n 0TBETOB HA 3a4eTe

OueHKH «3aUTEHO» 3aCITyKHBAET CTYACHT, OOHAPY>KUBIIIHUIA BCECTOPOHHEE, CH-
CTEMaTHUYEeCKOE M TIyOOKOe 3HaHUE Y4eOHOro MaTepHala, yMEIoIuid CBOOOIHO BbI-
MOJTHATH 3aJaHus, IPEyCMOTPEHHBIC MPOrPaMMOM, YCBOUBIIIUNA OCHOBHYIO U

3HAKOMBIN C JOTIOTHUTEIBLHON JIUTEPATypOr, peKOMEHI0BAaHHON Kadeapoi, Jie-
MOHCTPHUPYIOIIME CUCTEMATUUYECKUNA XapaKTep 3HAHUM MO JUCHUIUIMHE U CLIOCOOHBIE
K UX CAaMOCTOATEJIbHOMY IOMOJIHEHUIO M1 OOHOBJIEHUIO B X0/1€ y4€OBI.

OueHka «He 3a4TEHO0» BBICTABIISICTCS CTYACHTaM, OOHAPYKUBIIUM MPOOEIIHI B
3HAHUSAX OCHOBHOTO YU4€OHOI0 MaTepHalia, JOIMYCKAIOIIMM NPUHITUITHAIbHBIC OIIIMOKH
B BBINOJIHEHUH ITPEIYCMOTPEHHBIX MPOrpaMMON 3aJaHui. TakoM OLIEHKHU 3aCIIyKH-
BaIOT OTBETHI CTYJEHTOB, HOCAIIIUE HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIN, MTOBEPX-
HOCTHBIN XapakTep, KOT/1a CTYICHT He TOHUMAET CYIEeCTBa N3JIaraéMbIX UM BOIIPOCOB,
YTO CBHUJICTEIHCTBYET O TOM, UYTO CTYJACHT HE MOXKET JIaJbIlle MPOJ0HKATh 00ydeHUE

0€3 TOMOJIHUTENBHBIX 3aHSATHUN 110 COOTBETCTBYIOIIEH AUCIUTIIINHE
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8. [lepeyeHb OCHOBHOIM M JONOJTHUTEILHOM YUeOHOI JUTepaTypHhl,
HEe00X0AMMO 1151 0CBOCHUS AMCHUIIIMHBI
a) Ocnoenas numepamypa:
1. KysuenoB H.T. «OcuHoBbl HanoTexHonoruw». yueOuuk / H.T. Ky3uemos,
B.M. Hosoropuies, B.A. XKab6pes, B.1. Mapronun. M.: BUHOM. JlaGoparopus 3Ha-
uuii, 2014 r. http://znanium.com/bookread2.php?book=541189.

2. Maptun-Ilanema P.X., JlaxTakus A. «HaHoTexHOIOTHM - yAQpPHBIM BBOIHBIM
Kype»: yue6. mocodue / [lep. ¢ anrn. E.I'. 3a6omonkoit, A.B. 3a6onoukoro. [Jonro-

npyassnii: Uatemnexr, 2014 r. http://znanium.com/bookread2.php?book=468199.

3. Py6oun A.B. «<Hanobuorexnomoruu»: npaktukym / 2-e uza. (31.). - M.: BU-

HOM. JlaGopatopust 3Hanmit, 2013 . http://znanium.com/bookread?2.php?book=502098.

4. SAnnapoBa A.X. «<HaHOTEXHOJOTMU B CEIBCKOM XO35MCTBE: HAy4YHOE 000C-
HOBAHUE TOJy4YECHHS U TEXHOJIOTUH UCIIOJIb30BAaHUS HAHOCTPYKTYPHBIX U HAHOKOMIIO-
3uTHBIX MaTepuasioB»/ A.X. SInmaposa. Kazanb: LleHTp HHHOBaITMOHHBIX TEXHOJIOTHH,
2013r.

0) /lononnumenvhas n1umepamypa:

5. JlozoBckuit B.H. «<HanotexHnonoruu B 35ieKTpoHUKE. BBegeHue B crieuaib-
HOCTh»: yueOHoe mocooue / B.H. Jlo3oBckwii, C.B. Jlo3oBckuid. 2-¢ u3., crep. CaHkT-
[TerepOypr: Jlanp, 2019 1. DnekTpoHHO-OMOMMOTEYHass cucTteMa «JlaHb»!

https://e.lanbook.com/book/113943.

6. Mapronun B.U., XKabpes B.A., Jlykpsnos I'.H., Tynuk B.A. «BBenenue B
HaHoTexHoJoruio». yueOHuk / Cankr-IlerepOypr: Jlans, 2012 r. DiekrpoHHO-O0HO-

nmuoreyHas cucrema «Jlanp»: hitps://e.lanbook.com/book/4310.

7. CtpokoBa B.B. «<HanocuctemMsbl B CTpOUTEILHOM MATEPUATIOBEICHUM» . yue0-
Hoe nocobue / B.B. Ctpokosa, 1.B. XXepHosckuii, A.B. Uepearosa. 3-¢ usn., cTep.
Cankr-IletepOypr: Jlans, 2017 1. DnekTpoHHO-OMOIMOTEUHAss cucteMa «JIaHb»:

https://e.lanbook.com/book/93008.

9. llepeuennb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HMHTEepHET», HEOOXOAUMBIX AJISI OCBOCHHS AHCHMILIMHBI
1. MuHuCTEpCTBO CeNbCKOro Xo3siiicTBa PD. mex.ru

2. Elibrary. ru (PUHII)- Hayunas snekTpoHHas oubnmroTeka. Mocksa, 2000.
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http://znanium.com/bookread2.php?book=541189
http://znanium.com/bookread2.php?book=468199
http://znanium.com/bookread2.php?book=502098
https://e.lanbook.com/book/113943
https://e.lanbook.com/book/4310
https://e.lanbook.com/book/93008
http://www.mcx.ru/

http://elibrary.ru

3. MupoBas nudpoas oudimoreka - https://www.wdl.org/ru/country/RU

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

5. Poccuiickas rocyapcTBeHHass ouoinoreka - Isl.ru

6. becrimatHas a5eKTpoHHas OMOIMoTeKa - EnHoe 0KHO JjiocTyria kK o0pa3oBa-

TeJbHBIM pecypcaM - http://window.edu.ru

7. Pecypc MCX P® - Cucrema JUCTaHIIMOHHOTO MOHUTOPHUHTA 3€MEJb CEIlb-

xo3HasHaueHus AIIK (C/AM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®enepanphas ['eonndopmarriontas cuctema «ATiac 3e-

Mmeltb cenbxo3HasHadeHus» (PI'MC A3CH)- http://atlas.msx.ru.

HanmeHoBaHue anek-

HaumeHoBaHue opraHuM3auuu-sna-

. MpuHap- .
TPOHHO-OMONMOTEYHOI Apnpec caiita Aenbua, PeKBU3UTbI JOrOBOpa Ha UC-
NeXHOCTb
cucremsl (A6C) nonb30BaHue
?;;gﬁ:i?ﬁéggfgﬁ:gf::aﬂ 000 «W3natenbctBo MaHby CaHkT-Me-
NaH (<MHKEHEPHBIE CTOpPOHHsAs | http://e.lanbook.com | TepBypr Jdorosop Ne 115 ot 17.03.2020
r. ¢ 15.04.2020 r. go 14.04.2021 r.
Hayku» n «MHdopmaTHka»)
[octyn K konnekuun «Egn-
Hasl MPOPECCHOHATTbHASA 000 «M3patenbctso JlaHb» CaxkT-le-
0asa anst arpapHsIx By308 , Tepbypr [orosop Ne 80/22 ot
jfllgl:ﬁanT:ﬂ:ﬁ;oB ﬂ::::- SMEC CTOPOHHAS | http://e.lanbook.com 22.03.2022 1. ¢ 15.04.2022 1. 30
' 15.04.2023 .
KEHEPHO-TEXHNYECKINE
HayKu
ONEeKTPOHHO-6KBnMoTeyHas
cuctema «3gaTenbeTeo 000 «W3natenbcTBo laHb» CaHkT-[Me-
NaHb». «OKOHOMMKA 1 Me- | CTOpoHHASA | http://e.lanbook.com | Tep6ypr [dorosop Ne 47 ot 20.01.2020
HEeMKMeHT- M3naTenbcTBo ¢ 01.02.2020 1. go 01.02.2021 r.
HatukoB u K»
00O «[Nonnpeq cnpaBoyHukn» Corna-
Polpred.com CTOPOHHSAS http://polpred.com | weHue ot 05.12.2017r. bes orpaHnye-
HWS BPEMEHN.
ONEeKTPOHHO-6KBnMoTeyHas 000 «W3natenbcTBo JlaHb» CaHkT-[Me-
cuctema «/3gatenscTeo CTOpPOHHsAs | http://e.lanbook.com | TepBypr dorosop ot 09.07.2013 .
NaHb» (XKypHanbl) Be3 orpaHuyeHns BpeMeHH
_ o 000 «Hpait» [lorosop Ne 35 ot
OBC «Opant» CTOPOHHSISA http'gm'ﬁjb“o' 12.12.2017 r. k pa3geny «JlereHaapHble
- KHUrn» Be3 orpaHnYeHmnst BpeMeHM
http:/www.biblio- 000 «3neKkTpoHHOE M3aaTensLCTBO
OBC «Opant» CMNO CTOPOHHSSA ' : tOpanT» [Jorosop Ne 195 ot 16.12.2021 r

online.ru/

C 18.02.2022 o 17.02.2023 r.
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10. MeToanyeckue ykazaHus AJis1 00y4ar0MXCSl 10 OCBOCHHIO
AUCUMILTHHBI

N3yuenne nuciurmunasl «Hanorexnonorun B AIIK» ocymiectBisiercst ¢ uc-
M0JIb30BAaHUEM KJIACCUUECKHUX (DOpM yueOHBIX 3aHATUM: JEKIUMA, MPAKTUUECKUX 3aHs-
TUH, CAMOCTOSITENIbHON paOOThl BO BHEAYUTOPHON 0OCTaHOBKE.

PexoMeHIa1MM 110 MOATOTOBKE K JIeKIHMOHHBIM 3aHATUAM (TeopeTH4ecKuii
Kypc). Jleknust sBysieTCs Beayineld popMoi yueOHbIX 3aHsaTHA. JIeKius npeaHa3Ha-
YeHa JUIS U3JI0KEHUs MPENOJaBaTeIeM CUCTEMAaTU3NPOBAHHBIX OCHOB HAYYHBIX 3HA-
HUH M0 AUCUMIUIMHE, aHAIUTUYECKON MH(POpPMAIUU O JUCKYCCHOHHBIX MPOOIeMax.
Ha nexuuu, kak mpaBuiio, OJHUMAIOTCS HAUOO0JIee CII0KHbBIE, Y3IIOBBIE BOIIPOCHI yueo-
HOW TUCIUTUINHEI.

MaxkcuManbHbIN 3QPEKT JeK1Us AaeT TOrAA, KOrJa CTyACHT 3apaHee TOTOBUTCS
K JIEKIMOHHOMY 3aHSITHIO: 3HAKOMUTCS ¢ MPOoOJIeMaMu JIEKIUU 10 YYEOHUKY WIH 10
nporpaMme JIUCHUUILIMHBIL. PeKOMeHyeTcsi MpocMaTpuUBaTh 3alUCH MPEAbITYIIEro
y4e0HOT0 3aHATHs, UCXOS U3 JIOTHUECKOTO €IMHCTBA TEM YUEOHOMN NUCUUIUIMHBI.

B xoze nekuuu cTyeHTy neiaecoo0pasHo:

CrpeMHUTbCS HE K JIOCIOBHOM 3alliCH U3JIaraéMoro MpenojjaBaTeieM y4eOHOro
MaTepuala, a K OCMBICIICHUIO YCIBIIIAHHOTO W 3allMCU CBOMMH CJIOBAMH OCHOBHBIX
(GakToB, MBICJIEN JIEKTOPA; BbIpadaThIBaTh HABBIKA TE€3MCHOTO M3JIOKEHUS M Hamuca-
HUS yueOHOT0o MaTepuasa, BECTH 3allCH «CBOMMHU CJIOBaMHU», BMECTE C TEM, HE J0IyC-
Kasi ICKa)KeHUS WM TIOJIMEHBI CMbICIIa HAYYHBIX BbIpakeHui. OnpeneneHus, Ha KOTo-
pbie 00palaeT BHUMaHKE MPENoaaBaTellb JU00 CI0BaMU, JIMOO MHTOHALIUEH, CIeayeT
3aMMCBIBATh YETKO, JOCIOBHO. Kak nmpaBuiio, Takue onpeneaeHus Ipeno1aBarelipb mo-
BTOPSIET HECKOJIBKO Pa3 WM JAET IO/ 3aIHCh.

1. OcTaBnsath B TeTpaau Uil KOHCIEKTa JIEKIUU IIMPOKHE MO, 100 BECTH
3aMuCHy Ha OJHOM CTpaHUIle. DTO HY>KHO JJIsl TOTO, UTOOBI B JaJIbHEHIIIEM MOKHO OBLIO
Obl BHOCUTH HEOOXOIUMBIE JIOMOJIHEHUS B COJIEpKAHUE JIEKIUU W3 Pa3IMYHBIX
HMCTOYHHUKOB. MOHOTpaduil, yueOHBIX TOCOOUH, IEPUOTUKH U JIP.

2. Ilucatp Ha3BaHHWE TeMbl, Y4eOHbIE BOIPOCHI JIEKIIMM HA HOBOM CTpaHUIIE
TETpaju, 4TOObI JIETKO MOXKHO ObUIO HAMTH HEOOX0 UMbl yUeOHBIN MaTepral.

3. HaunHath KaXIyl0 HOBYIO MBIC/Ib, HOBBIM (parMeHT JIEKIUU C KpacHOU

CTPOKH; 3aroJIOBKU U MOA3aroJIOBKH, BaXKHEHIITHE MTOJ0KEHHS, HA KOTOphIE oOparnaer
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BHUMaHUE MPENoJiaBaTeib, a TAK)KE OMPEICNICHUs BbIACTATH. OyKBaMH OOJBIIETO
pasMepa, YepHUIIAMH JIPYTOro 1[BETa, IN0O0 MOTYEPKUBATH.

4. HymepoBats BeTpeuaromiuecs B IeKunu nepeuncienus mudpamu: 1, 2, 3...,
Wi OyKBaMU: a, 0, B.... [lepeuncienus mydire 3amuchiBaTh CTONOIOM. Takas 3ammuch
IPHUIAET KOHCIIEKTY OOJIBINYIO HATJISAHOCTh M CIIOCOOCTBYET JTyUIleMy 3aIIOMHHAHUIO
y4eOHOro Marepuania.

5. Beipaborarh yaoOHyI0 W TOHSATHYIO ISl ce0s CHUCTEMY COKpalleHUHd |
YCIIOBHBIX 0003HAa4YeHHI. DTO SKOHOMUT BpeMs, MO3BOJIAET 3alHCHIBATh MaTepual
KaXXIOW JIEKIIMHM TIOYTH JOCIOBHO, 1a€T BO3MOXKHOCTh CKOHIIEHTPHUPOBATH BHUMAaHUE
Ha COJCpKAHWHM U3JIaraéMoro Marepuajia, a He Ha MEXaHHYECKOM IIpoIiecce
KOHCTICKTUPOBAHHUSI.

[To oxoHYaHUIO JNEKIMH Lerecoo0pa3Ho JopabaThIBaTh €€ KOHCIIEKT BO BpeMs
CaMOCTOSITENIbHOM pabOTHI B TOT K€ JICHb, B KpailHEM Clly4ae, He MO3JHee, YeM CITyCTs
2-3 [HS TIOCTIe €€ MPOCITYIINBaHUI. JTO BAXKHO MOTOMY, UTO €Ile He 3a0BIT y4eOHBIH
MaTepuaj JIEKIWH, CTYJEHT HaXOJUTCs IOJ €€ BIeYaTJICHUEM, KaK MPaBUIIO, SICHO
MOMHHT YKa3aHUsl MPENO/IaBaTEINsl, XOPOIIO OCO3HAET, YTO €My HETIOHATHO U3 MaTepH-
ayia JIEKIIHH.

PekoMeHIanMM N0 NMOArOTOBKE K NMPAKTHYeCKHUM 3aHATUAM. CTyneHTaMm
ClIeTyeT IPUHOCUTH ¢ CO00I peKOMEHAOBaHHYIO TIPEToAaBaTeeM JIMTEPATYPY K KOH-
KpeTHoMy 3aHsATHIO. Hanbomnee nenecooOpa3Has cTpaTerusi CaMOCTOSITENIbHON TOTo-
TOBKH CTyzAeHTa K [13 3akimrodaeTcs B TOM, 4TOOBI Ha TIEPBOM JTarle YCBOUTH COMIEpIKa-
HUEe Bcex BompocoB [13, oOpainas BHIMaHUS HA Y37I0BBIE MPOOIEMBI, BBIJICICHHBIC TIpe-
noJlaBaTesieM B Xoji€e JIeKUuH J1u00 KoHcynbTanuu K 113, [{ng sroro Heo6xoanumo, Kak
MUHHUMYM, TPOYUTATh KOHCIIEKT JICKIIUU U Y4eOHUK, JTO0 yueOHoe nmocooue. Criemyro-
M 3Tal NOJATrOTOBKHU 3aK/II0UaeTCs B BBIOOpE Bompoca /171t 6osee rryOoKoro n3yueHust
C MCTIOJIb30BAaHUEM JIOTIOJIHUTENFHOU TuTepaTypsl. [1o 3 TOMy BOIpoCy CTYJIEHT CTaHeT
rmaBHBIM crienuanuctoM Ha [13. [leHHoCcTh BhICTyTUIeHUS cTyneHTa Ha [13 Bo3pacrer,
€cIIi B X0JIe pabOThI HaJl TUTEPATypOil OH COMOCTABUT Pa3HbIC TOUKU 3PEHUS Ha Ty WU
UHYIO0 Ipo0JieMy.

[Tocne nzyuenust u 00001eHNsT HHGOPMAIIMU, KOTOPYIO COJIEP>KAaT UCTOUYHUKU U

JUTEPATypa, COCTABJISIETCSl PA3BEPHYTHIM WM KPaTKUW MUIaH BBICTYyIUIeHUA. OKOHYa-
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TENHHBI BAPUAHT MJIAaHA BHICTYIJICHUS B M€alie )KeJIaTeIbHO UMETh HE TOJBKO Ha Oy-
Mare, HO W B TOJIOBE, M3jiaras Ha 3aHSATUU MOJTOTOBJICHHBIH BOMPOC B CBOOOIHOM
dbopme, Hau3yCTh, UTO TIOMOXKET JTYUIIEMY 3aKPEIJICHUIO Y4eOHOro Marepuasia, CTaHeT
XOpOIIEeH TPEeHUPOBKOW YBEPEHHOCTH B CBOUX cuuiax. [Ipu HeoOxoaumocTu He Bo30Opa-
HSETCS IOJJISIABIBATE» B TUTAH HA JIUCTKE OyMaru, 4ToObl HE OITMOUTHCS B IUdpaXx,
TOYHEE TIepeaTh CONCPIKAHNE ITUTAT, HE 3a0bITh KAKOW-TO BaKHBIN CIOKET TEMBI BBI-
CTYILJICHUS.

B xone pa6ots! Ha [13 oT cTyaeHTa TpeOyeTcs MOCTOSIHHBIN CaMOKOHTPOTb.

Crymiast peruiMKe B XOZ€ TMCKYCCHUU, B&YKHO HAYYUThCS YBaXKaTb MHEHHUE coOe-
CEe/IHMKa, HE TepeOduBaTh €ro, J1aBasi BO3MOKHOCTh MOJTHOCTHIO BBICKA3aTh CBOIO TOUKY
3pECHUSL.

CryaeHTaM, MPOIMYCTUBIINM 3aHATHS (HE3aBUCUMO OT IMPUYHH), HE UMCIOIIUE
MMUCBMEHHOTO PEIICHUS 3a7a9 WM HE TIOJTOTOBUBIINECS K JAHHOMY MPAKTHICCKOMY
3aHITHIO, PEKOMEHIYETCSl HE TI03KE, YeM B 2-HENIETbHBIN CPOK SBUTHCSA Ha KOHCYIIb-
TallMI0 K MPEerojaBaTell0 U OTYUTAThCA MO TeMe, M3yuaBinuiics Ha 3anatuu. Cry-
JIEHTHI, HE OTYMTABIINECS MO KaKJIOW HE MPOpabOTaHHOW MMU Ha 3aHATHAX TEME K
HayaJly 3a4€THON CECCUH, YITYCKAIOT BO3MOKHOCTD MOJIYYUTh MOJIOKEHHBIE 0aJUIbl 3a
paboTy B COOTBETCTBYIOIIEM CEMECTPE.

Joxiag — 510 myOJIuyHOE COOOIICHHE, TPEICTaBIIsIIONIee COO0M pa3BepHYTOE U3-
JIOKEHUE Ha omnpeseeHHy 0 TeMy. OH OTJIMYaeTcsl OT BBICTYIJIEHH# 0OJIbIITM 00be-
MoM BpemeHU — 20-25 MuHyT (BBICTYIUICHUS, KaK MpaBwio, orpaHmdeHbl 10-12 Muny-
tamu). J{okIiax Takxke MocBsIeH 00Jiee IMPOKOMY KPYTY BOIIPOCOB, YEM BBICTYILICHHE.

Tunuunas ommOKa JOKJIAJYMKOB B TOM, YTO OHU M3JIAraloT COJIEp>KaHUE IMPO-
Os1eM JTOKJIa/1a SI3bIKOM KHUTH | )KYPHAJIOB, KOTOPBIN TPYAHO BOCIIPUHUMAETCS Ha CITYX.
YcTHas 1 MUCbMEHHAs pedb CTPOATCS Mo-pazHomy. Hambosee yao0OHas st CIryXOBOTO
BoCTIpUATHS (h)pa3za COMCPKUT 5-9 CMBICIIOBBIX €IWHHUII, MPOU3HOCHUMBIX Ha OJIHOM
B3/10X€. JTO COOTBETCTBYET 00bEMY ONEPAaTUBHOM MaMATH YeloBeka. B mepsbie 5 ce-
KyH]I IOKJIa/ia CJI0Ba, TPOM3HECEHHBIE CTYACHTOM, YACPKUBAIOTCS B TIAMSTH €T0 ay/u-
TOpUM Kak 3BydaHue. LlenecooOpazHo moaToMy 3a 5 cekyHz chOpMHUPOBATH 3aBEPIIICH-
HY10 (hpazy. ITo oOecreynBaeT €€ OCMBICICHHE CIYIIATEISIMH JI0 MOCTYIUIEHHS! HOBOTO

o0Bvema uHpOpMAaITUH.
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Hpyras TunuyHas omubKa TOKIaTYMKOB COCTOUT B TOM, YTO UM HE YJIa€TCs BbI-
Jep>KaTh BpeMsl, OTBEJICHHOE Ha JoKIal. YToOb! n30exkaTh 3TOM OMIUOKH, HEOOXOAUMO,
HaKaHyHE MTPOYUTATh JOKJIAJ], BEISICHUB, CKOJIBKO BPEMEHH MOTPEOyeTCs Ha €ro YTeHHE.
Jlnst ynoOcTBa skenareabpHo MPsIMO Ha CTpaHMIIAX JIOKIIaja MPOBECTH pacyeT BPEMEHH,
oTMeuasi, CKOJIbKO OPUEHTHPOBOYHO YHIET HAa YTeHHUE 2, 4 CTpaHUIl U T.1I.

3aBepirieHre padoThI HAI TOKIIAI0M ITPEAIOIaracT BBIJIEICHHUE B €T0 TEKCTE TJIaB-
HBIX MBICJICH, apTyMEHTOB, (DaKTOB C TOMOIIILIO a03a1ieB, O YePKUBAHUEM, HCIIOJIB30-
BaHHEM Pa3IMYHbBIX 3HAKOB, YTOOBI CMBICIIOBBIC 00Pa3bl JOKIIA 1A IPHOOPEIIH 1 3PUTEITh-
HYIO HaIJISIIHOCTh, OOJIEryarollyo padoTy ¢ TEKCTOM B XOJI€ BBICTYILJICHUSI.

MeToauveckue peKOMEHAALMH 0 MOATOTOBKE K 3a4eTy.

N3yueHne nucUUIIMHBI 3aBeplIaeTcsl caadyeil oOydaronmmucs 3adera. Ha 3a-
YeTe ONMpeeIsIeTCsl KaueCTBO M 00beM YCBOSHHBIX CTyAeHTaMH 3HaHMi. [loaroroska k
3aueTy— MPOIeCC MHANBUAYAILHBIN. TeM He MeHee, CYyIIECTBYIOT HEKOTOPhIE MPaBUIIa,
3HAHUS KOTOPBIX MOTYT OBITH MOJIE3HBI JIJIs1 BCEX.

B xo1e moAroToBKu K 3a4eTy 00y4YaroIuMCcsl IOBOSATCS 3apaHee MOATOTOBIICH-
HbIE BOMPOCHI 1Mo aAuciuiuivbe. [lepedens Bompocos i nuddhepeHnpoBaHHOTO 3a-
geTa COACPKUTCS B JaHHOW paboueil mporpamme.

B npennsepun 3adeTa npenoiapaTeib 3a01aroBpeMEHHO IIPOBOJIUT I'PYIIIIOBYIO
KOHCYJIbTAIIUIO U, B CITy4ae HEOOXOMMOCTH, UHIUBUIYaJIbHbIE KOHCYJIBTAIINU C 00Y-
yarorumucs. [lpu nmpoBeaeHHN KOHCYIbTAIIMU 0000111aeTCs MPONUIEHHBIN MaTepua,
PacCKpbIBAETCS JIOTMKA €70 U3yUYEHUs, PUBJIEKACTCSI BHUMAHUE K BOITpOCaMm, IPeCTaB-
JISFOIIUM HauOOJbIINE TPYAHOCTH JUIsl BCEX WJIM OOJIBIIMHCTBA 00YUYArOIIUXCsl, PEKO-
MEHJIyeTCs IUTepaTrypa, HeoOXoauMas Jijisl TOATOTOBKH K 3a4eTy.

[Tpu moAroToOBKE K 3a4eTy 00yYaromuyecs BHUMATEIIbHO N3YUYalOT KOHCIIEKT, pe-
KOMEH/IOBaHHYIO JINTEPATyPY U ACIal0T KpaTKUE 3alMCH 110 KaKa0My Bompocy. Takas
METOJIMKA MO3BOJISIET MOJYUYUTh MPOYHBIE U CUCTEMAaTU3UPOBAHHBIC 3HAHUS, HE00XO-
JTMMbIE€ Ha 3aueTe. 3aJ0roM YCHEIIHOM ca4yM 3adeTa sIBJSIeTCS CUCTeMaThdeckas pa-
0oTa Haja y4yeOHOUM AUCIMILTMHON B TeueHue Toja. HakanyHe u B mepro dK3aMeHaIm-
OHHOM ceccuM HeoOXouMa U IieJIeHaNpaBieHHas MOATOTOBKA.

HaunHate mOBTOpEeHHE PEKOMEHIYETCSl 32 MECAI-TIOATOpa 0 Hayajla CEeCCUH.
[ToaroToBKY K 3a4eTy JKeNnaTelnbHO BECTH, UCXO/1 U3 TPeOOBaHUI MPOTrpaMMBbl yueOHOI

JVCHUTLIMHBL. DTUM TOKYMEHTOM Pa3pelieHo MOJIb30BaThCA HA DK3aMEHE.
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['oToBSsICH K 3aueTy, JIydllle BCEr0 COYETaTh IMOBTOPEHHUE IO MPUMEPHBIM KOH-
TPOJIBLHBIM BOMPOCAM C MapaielIbHbIM [TOBTOPEHUEM T10 MPOrpaMme yueOHOU TUCIIU-
TV HBIL.

Ecnu B pacniopsikeHUH CTyJIEHTa €CTh HECKOJIBKO JTHEH Ha MOATOTOBKY, TO Ieje-
COO0Opa3HO OMpeeIUTh rpapuK MPOXOXKIECHUS BOIIPOCOB U3 pacyeTa, 4TOObI OCTANIOCh
BpEMs Ha MIOBTOPEHUE HANOOJIEE TPY AHBIX.

OOyuaromuecs, UMEIOIINE 3a0JKEHHOCTh WJIM HEUCIPABJICHHBIE HEYI0BJIIE-
TBOPUTEJIbHBIE OLEHKH 0 CEMHUHAPCKUM 3aHATHUAM, K 3a4ETy C OLEHKOW HE JI0IyCKa-
FOTCH.

B xone cnaum 3auera yuuThIBaeTCs HE TOJIBKO KayeCTBO OTBETA, HO M TEKYyIas
ycneBaeMocTh oOyyvaronierocs. BemomMocTs mocie ciayu 3a4eTa 3aKpbhIBaeTCs U clia-

eTcsl B yueOHYI0 4acTh (pakyibTeTa.

11. UudopmManmoHHbIE TEXHOJIOTHH U IPOTPAMMHOe o0ecrevyeHue

[TepeyeHr WHGOPMAIMOHHBIX TEXHOJIOTHHA, MUCIIONB3YEMBIX MPH OCYIIECTBIIC-
HUU 00pa30BaTENILHOTO IMpoIlecca MO AUCIUILUIMHE:

- TEXHUYECKHE CpPEJCTBA: KOMITbIOTEpHAS TEXHHUKA M CpeACTBa cBs3u (mepco-
HaJIbHBIC KOMIIBIOTEPHI, POCKTOP, NHTEPAKTUBHAS JOCKA, BUIACOKAMEPHI, aKyCTHYe-
CKasi CHCTeMa U T.[1.);

-MeToAbl O0OyYEHHUsI C MCIOJIb30BaHUEM HH(POPMAIMOHHBIX TEXHOJIOTHH (ne-
MOHCTpAIUS MYJIbTUMEAMHHBIX MATEPHAJIOB U T.11.);

-1epeveHb VIHTepHET-CEPBUCOB W IJICKTPOHHBIX PECYpPCcOB (IMTOMCKOBBIC CH-
CTEMBI, DJICKTPOHHAS TT0YTa, TPOo(HEeCCHOHATBHBIC, TEMATUYECKHUE YaThl U (POPYMBI, CH-
CTEMBI ay/IM0 W BUJICO KOH(PEPEHIINH, OHJIAH DHIIMKIIONEIUNA U CIIPABOYHUKU; DJICK-
TPOHHBIC YUEOHBIC U YUCOHO-METOINUCCKHE MaTEPHAIIbI).

IIporpammHoe o0ecnieueHue
(JIMIeH3HOHHOE ¥ CBOGOTHO PACIPOCTPAHSIEMOE),

HCIOJIb3yeMoe B YUeOHOM mpoirecce

Microsoft Windows 10 PRO OnepalmnoHHas cuctema
Microsoft Office (BkntovaeT B cebst
Word, Excel, Power Point)

[MakeT oPUCHBLIX Nporpamm

Visual Studio CraproBas nnowyaaka Ans Hanucaxus, oTnagku u cbopku koga
Komnac 3D Cuctema TPEXMEPHOTO NPOEKTUPOBAHUS

Adobe Reader [Mporpamma Ans YTeHus 1 peaaktupoBaHus PDF JOKYMEHTOB
Adobe In Design [Mporpamma komnbtoTepHom BEpcTku (DTP)
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Anpekc bpaysep Bpaysep
7-Zip ApxuBaTop
Kaspersky Free Antivirus AHTMBUPYC

CrpaBounas npaBoBas cuctema Koncynprant ITnroc. http://www.consultant.ru

12. Onucanue MaTepuaJIbHO-TEXHMYECKOH 0a3bl HEOOXOAMMON 115
OCyLIeCTBJIEHHS 00Pa30BaTEJIBHOIO IIpoLecca
CrangapTHO-000pYJOBaHHBIE JIEKIIMOHHBIE AYAUTOPHUH, ISl IPOBEACHUS JICK-
uui. [{ns npoBeaeHus 3aHATHN HCTIOJIb3YIOTCS JICKUMOHHAS Ay IUTOPHUS U IPAKTUKYM.
KomnrerorepHslii ki1ace, 1abopatopHoe 000pyA0BaHuE, TUIaKaThl IO pa3jenaM JUCIH-

IUIMH, KOHTPOJHUPYIOIIasd KOMIIBIOTCPHASA TCCTOBAA IIpOorpaMma

13. OcobeHHOCTH pean3anuu TUCIHUIJIMHBI JIJIsl HHBAJIU/I0B U JIMII ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMHU 3/10POBbSI

OOyJarmumMcsi ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMH 37IOPOBBSI TIPEIOCTABIIS-
IOTCSl CHCIMaIbHble YUYeOHHKH M y4eOHbIe IOCOOMSs, MHas ydeOHas JHTepaTypa,
IIPEI0CTaBIIEHUE YCIIYyT aCCHCTEeHTA (IIOMOIIIHKUKA), OKa3bIBAIOIIET0 00YUYAIOIUMCS He-
00XOAUMYIO0 TEXHUUECKYIO TIOMOIIIb.

a) IJIs1 C1a00BHISIIIMX:

- Ha 3a4€Te MPHUCYTCTBYET aCCHUCTECHT, OKA3bIBAIOIINNA CTYICHTY HEOOXOIUMYIO
MIOMOIIb C YY4ETOM MHINBHIyaJIbHBIX 0COOCHHOCTEH (OH ITOMOTaeT 3aHATh paboyee Me-
CTO, TIEPEJIBUTAThCS, MPOYUTATh U OPOPMUTH 3aJaHNE, B TOM UHCIIC, 3aIMMChIBas O]
JTUKTOBKY);

- 3aJIaHMS JUTS BBITIOJTHEHHS, @ TAK)KE MHCTPYKITHS O TIOPSJIKE MTPOBEICHUS 3a9eTa
3aYUTBIBAIOTCS ACCUCTEHTOM;

- TMCHMEHHBIC 3a/IaHMs BBITIOJNHSIOTCS Ha Oymare, HaJWKTOBBIBAIOTCSI acCH-
CTEHTY,

- obecrieunBaeTCsl MHAUBHIyalbHOE paBHOMepHOEe ocBenieHrue He meHnee 300
JIIOKC,

- CTYJEHTY JJIS BBITIOJHEHUS 3aJaHUs MPU HEOOXOAMMOCTU MPETOCTABISICTCS
YBEJIUYHMBAIOIIEE YCTPONCTBO.

0) 1JIsl TJIYXHX M CJIa00CIbIIIAIINX
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- Ha 3a4eTe MPUCYTCTBYET aCCUCTCHT, OKA3bIBAIOIINI CTYCHTY HEOOXOAUMYIO
HIOMOIIb C YYE€TOM HHIUBUIYaTbHBIX 0COOEHHOCTEH (OH ITOMOraeT 3aHsATh pabouee Me-
CTO, IIEPEBUTAThLCS, TPOYNTATh U OPOPMHTD 3aJaHUE, B TOM YHCJIC, 3aIUCHIBAs MO
JTUKTOBKY);

- 3aYeT MPOBOJUTCS B MUCHbMEHHOMN Gopme;

- oOecreunBaeTCsl HAMYKME 3BYKOYCHUIMBAIOLICH ammaparypbl KOJIEKTHBHOIO
UCIIOJIb30BAHUS, IPH HEOOXOAUMOCTH MMOCTYIAIOIIAM TPEIOCTABISIETCS 3BYKOYCHITH-
BaIOIIas anmnapatypa HHIANBHIYaIbHOTO TOIb30BAHMS.

- 110 JKCJIAHHMIO CTYICHTA 3aYeT MOKET MMPOBOAMTHCS B IMMCHMEHHOM (opMme.

B) IJI51 JIUII ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeIbHOI0 anmnaparta (TsKeJbIMH
HAPYIIEHHSIMH JIBUTATeJIbHBIX QYHKIHIA BEPXHUX KOHEYHOCTEH HJIM OTCYTCTBHSA
BEPXHUX KOHEYHOCTEH):

- MUCHMEHHBIE 3a[IaHMsI BBIOJIHIIOTCS HA KOMITBIOTEPE CO CIICIHATH3UPOBAH-
HBIM IIPOTPAaMMHBIM 00€CIICUEHUEM MITH HAJIUKTOBBIBAIOTCS ACCHCTCHTY.

- 110 JKCJIaHUIO CTYACHTA 3a4CT IIPOBOAUTCI B YCTHOﬁ (1)0pM€.
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JlonmosTHeHUs1 ¥ U3MEHEeHHs B pa004yl0 NporpaMMy AU CHUILIHHbI

Baecennbie n3menennst Ha 202_ /202 y4eOHBI# o

YTBEPXIAIO

IlepBsIii mpopekTOp

M.J1. MykauniioB
« » 20 ..

B nporpamMmmy aucHMIUIMHBL

«HAHOTEXHOJTIO'N B ANK»

110 HarnpaBJieHHuIO MoAroToBkH 35.03.06 «ArponHxeHepus»

BHOCATCA CIACAYIOIIHNC N3MCHCHUA

HporpaMMa nmepecMoTpeHa Ha 3aCCIaHUU Ka(l)ellpbl

[Tpotokon Ne oT T.

3aBenyroumuii kageapoi

/ I / /

(bammnus, umst, oTIECTBO) (yuenoe 3BaHwue) (moamuce)

Onodpeno

[Ipencenarens MeToqUUYECKOH KOMUCCUU (PaKyJIbTETa

/ I / /

(pamunus, ums, omuecmeo) (vuenoe 3Banue) (momruck)

« » 20_T.
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NINCT PEFTUCTPALIMA U3MEHEHWUM B PNJ,

Homepa pa3genos, Jata
[lIoOKyMeHT, B KOTOPOM PacwudpoBka

n/n | rae npousBeAeHbl Moanucb BBeAEHUA

OTpaXeHbl U3MEHEeHUA noanucu .

M3MeHeHus M3MEHEeHN
1
2
3
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