®I'BOY BO «/larectancKkuii rocy1apCcTBEeHHbIN arpapHbId YHUBEPCUTET
umenn M.M. /zkamOys1aToBa»

WHXEHEPHbIN GAKYNbTET

Kadenpa «Cenbckoxo3siictBeHHbIe MaTUHBI 1 TKM»

PABOYAS ITPOIT'PAMMA

JUCHHUITIINHBI

«HAHOTEXHOJIOI'MW B AlK»

no HanpapieHuto noarorosku 39.03.06 « ArpouHxeHepus»

npoduis «KIKCNAyaTaumua U PEMOHT MaLKH U 060pyAOBaAHUAY

KBanudukanus (crenenb) — Oakarasp

®dopma 00yueHUst — 0uHas, 3a04YHAas

JAOKYMEHT NOAMMCAH
BNEKTPOHHOW MOAMNUCHIO Maxa‘lKaJIa, 2023 .

Ceptudukar: 29338D67E2D501448B6CFI8ABC8BBCBA
Bnageneu; [xambynatos 3angnH Maromeosuy
DevictButeneH: ¢ 23.06.2023 go 15.09.2024




JIMCT PACCMOTPEHMUSA U COI'JIACOBAHUSA
PaGouast mporpamma coctaBiieHa Ha CHOBaHUH TpeOoBaHuii denepabHOTO Toc-
yAapCTBEHHOTO 00pa30BaTEIHHOIO CTaHAApTa K COACPIKAHUIO U YPOBHIO MOATOTOBKH
OakaJIaBpoB 10 HanpapieHUIO MOAToTOBKH 35.03.06 « ArpOMHXeHepns» HarpaBJICHHOCTh
«IKcnnyaTaums U peMOHT MaluH 1 0BopyaoBaHUSY, YTBEPIKACHHOTO MpHUKa3oM MUHH-
cTepcTBa 00pa3oBanus U Hayku Poccuiickoii ®denepammu N 813 ot 23 aBrycra 2017 1.

U C YYETOM 30HAJIbHBIX 0coOeHHocTel PecyOnuku [larecran.

CocraButens: Spmaromenos A.H., nou.

Pabouas mporpamMma paccMOTpeHa W YTBEp KJeHa Ha 3acefaHuu Kadeapsl

«Cenbckoxo3siicTBeHHbIEe MaMHbI 1 TKM» «14» mapra 2023 1. npoTokon Ne 7.

3aBexyrouuii kadeapoii M Iluxcaunos B.U.

Pabouas mporpamma ogoOpeHa METOJUYECKON KOMHCCHEW MHXKEHEpHOro (¢a-

KynbTeTa «21» mapra 2023 r. [IpoTokon Ne 7.

[Ipencenarens METOAUYECKOH
./'-..P-r{
KOMHCCHH (DaKyJIbTeTa "7 ° HW.N. Ky3Hewosa

Vi




COJEP)KAHHUE:

1. Llemm v 3a0a49M TUCIIMITITIHBL. . .. ..iueeeee e e e e e e eeeeenneeeeennnns

2. IlepeyeHs mIaHUpPyEMBIX PE3yIbTATOB O0YUYEHUS MO NUCIMIIIUHE,
COOTHECEHHBIX C TIAaHUPYEMBIMU PE3yJIbTaTaMH OCBOSHUST 00pa30BaTeIbHOMN

TIPOTPAMMBL. . . . ettt et et e et e et et et et e et et e et e eeee e e e et eaneeneeneens
3. MecTo AMCUUIIITUHBI B CTPYKTYype 00pa30oBaTeIbHON MPOTPAMMBEIL. . .........

4. O0BeM AUCHUIUIMHBI B 3a4CTHBIX CAMHUIAX C YKa3aHUCM KOJIMYICCTBA

aKaJeMHUYECKHUX YaCOB, BBIJICJICHHBIX HA KOHTAKTHYIO paboTy ¢ 00y4JaromuMuUcs C

npenojiaBaresieM (110 BUIaM YYEOHBIX 3aHATUI) U HA CAMOCTOSATEIbHYIO

PAOOTY OOYUATOIIIMXCS .+« v euvveeenateeenteeentaeeenee e enae e eateeeneennaeeenneeeaneens
TR O70)1 (507> (21 £07 (eI 14 (6111700107 1 15 SO
5.1. Pa3zesnnl TUCIHUATUIVHEL U BUIBI 3AHATUN B UACAK . .« v v e veeeeeneenenennn.
5.2. TeMaTUYECKUM IITAH JIEKIIAM. . .« u o eeeeeee et e e e e e e e e o
5.3. TemaTuueckuil TJIaH NPAKTUYECKUX 3AHITHM . .. vvveeeerreeeennnnnnnnnn.
5.4. Conepx’aHue Pa3ACIIOB TUCIIUIITIHBL. . .. ...uuutiuinteeenneeenneeennneniieeans
6. YueOHO-MeTOAMYECKOE 0OCCIICUeHHE CaMOCTOSTEIBHON padoTHI. .......
7. @OHIBI OLIEHOUHBIX CPEICTB .. uuuvvteeeneeeeennnnneeeeeennneeenrennneeeenns

7.1.IlepeueHb KOMIETEHIIUHI C YKa3aHUEM 3TaIroOB UX (POPMHUPOBAHUS B MPO-

1[ECCE OCBOCHUST 00PAa30BATEIBHOM MTPOTPAMMBL. ...t eetennteeennreernnneeennnnnnnens
7.2.0nmucaHne MoKa3areyne 1 KpUTEPUEB OLICHUBAHNS KOMIIETCHIIHM. . ... ....
7.3. TUTIOBBIE KOHTPOIBHBIC 3ATAHMS ... eenereeeeennnineeeeennnneeennneennnnnens
7.4.MeToarKa OLICHUBAHUS 3HAHUM, YMEHUH, HABBIKOB ......vvveeennnesinennnen.

8. IlepeueHb OCHOBHOM M IOMOJIHUTEIBLHON YUEOHOU TUTEPATYPBHI,
HEOOXOAUMOM 11 OCBOCHMSI JUCIHAIIIMHBL. . ... e et entent et eneneeneeneeiieeens
9. Ilepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM CETH

«I/IHTepHeT», HGO6XOI[I/IMI>IX JJIA OCBOCHUSA JUCHHUIIIMHBI. . ....oovviivviiiiiiiiennn..

10. MeToauyeckue yKka3aHus i1 00y4aromuXcs IO OCBOEHUIO

D107 (00007 00 8017020 P
11. UndopmarimoHHbie TEXHOJIOTHU U IPOTPAMMHOE 00ECTICUCHHUE. . . ..........

12. Onucanue MaTepuagIbHO-TEXHUYECKOU 0a3bl HEOOXOAUMOM 1JIs

OCYIIECTBIICHUSI 00PA30BATEIBEHOTO TTPOIIECCA . .veeeeneeaeeenaineeaneenneaneennennes

13. OcobGeHHOCTH peanu3aluu JUCIUTUIUHBI JJIs1 MHBAJIUJIOB U JIUI C

OIpaHUYCHHBIMH BO3MOKHOCTAMU 3OO0POBBA. ..ottt

JlomonHeHus 1 u3BMEHEHUs B pab0vyr0 MpOrpaMMmy JUCIUTUIUHBL. ..............



1. lean u 3agaun AMCHUIJIMHBI

I]env TUCUMILIVHBGI:

- IpuOOpETEHNE CTYJCHTAMHU 3HAHUN W HABBIKOB B 00JIACTH HOBEUIITUX TEXHO-
JIOTUH;

- 3HAHWE OCHOB KJIaCCU(UKAIIMKH HAHOTEXHOJOTUHA Y HAaHOMATEPHAJIOB;

- MIOBBINICHUE 00111e00Pa30BaATEIBHOTO YPOBHS

3aoauu NUCUUIIIINHEBL:

- OCBOCHHUE METOJI0OB TEOPETUUECKOIO pacueTa U SKCIIEPUMEHTAIIbHBIX UCCTIe-
JIOBaHHMM MTapaMeTPOB MOJIYIIPOBOJHUKOBBIX MaTEPHAIIOB MUKPO U HAaHO (OpM:

- 1aTh WH()OPMAITHUIO O CBOMCTBAX MOJYIPOBOAHUKOBEIX 1 HAHOMATEPHAJIOB,
MPUMEHSIEMBIX MPU MPOU3BOACTBE FJIEMEHTOB MUKPO ¥ HAHO DJICKTPOHUKH,

- HAQYYUTh IPUHUMATh U 0OOCHOBBIBATh KOHKPETHBIC TEXHUUECKUE PEIICHUS
P NOCEAYIONIEM KOHCTPYUPOBAHUU MOJTYIPOBOIHUKOBBIX 3JIEMEHTOB MUKPO U

HaHO MacITaOHBIX (HOpPM.

2. IlepeyeHnb MIIAHNPYEMbIX Pe3yJabTATOB 00yYeHHs MO JUCHUILUIUHE,
COOTHECEHHBIX C IVIAHMPYEMbIMH pPe3yJIbTATAMHU OCBOCHUA 00pa30BaTeIbHOU
NPorpamMMmslI
[Iporiecc M3yueHus AUCIUIUIMHBI HAMpaBieH Ha (OPMUPOBAHHE CIEAYIOIINX

kommneTeHuii OI1 BO u oBnajeHue cieayrommMy pe3yabTaTaMu 00yUeHHS 10 JTHUC-

[UIIJINHE:
KomneteHuun | Copepxa- Paspen aucuu- B pe3ynbTtate usyyeHus pasgena AMCLMNIUHBI,
Hue KOMne- | NNuHbI, obecneun- | obecneunBarowero hopmMmpoBaHue KOMNETeH-
TeHUmu (Mnu BaloLWMMA JTanbl LMK (MK ee YacTu) oByyvaroWMNCA AOMKEH:
ee yacTtu) ¢opmupoBaHus 3Hatb YMmeTb Bnapetb
KOMMNeTeHLun
WA-2yk-1 Haxoout u OCHOBHbIE NOHATUS, | KBanMMUKaLMO | BECTU NOWUCK METOAMKON
KPUTUYECKN | TEPMMHbI W HaHomaTepua- WHGOPMALMKM O | aHanu3a KOH-
aHanuaupyet | onpeaenexus OB; OCHOBHblE HOBbIX TEXHO- | CTPYKLMOHHbIX
WHdopMa- HAHOTEXHOMOTNK. BMAbI HAHOMaTe- | norusix B obna- | HaHomaTepua-
LUnto, Heobxo- | CkaHumpytoLme pWanoB UX CBOW- | CTU HaHOMarte- | NOB
AUMYI0 Ans 30H/10BbIE METOAbI CTBa; TEXHOMOMW | puarnos
PeLIeHns No- | MCcrneaoBaHus Mony4YeHNs n
CTaBMEHHOI | aTOMHOrO Au3aiiHa. MPYMEHeHVe;
3aJa4u Cnocobbl MeToAbl uccne-
U3roTOBMNEHNS! A0BaHUS HAHO-
CyOMUKpOKpUCTanM | maTepuanos
YECKMX U
HaHOMOPOLLKOB.
[NonyyeHue




KOMMaKTHbIX
cybMUKpoKpUcTanu
YECKUX U
HaHOMaTepuasnos.
BrnusHue pasmepos
3€peH W rpaHuL
pasgesnos Ha
CBOMCTBA
HaHOMaTepuasnos.
MarHuTHble cBOW-
crea. Cynepnapamar-
HEeTWU3M HaHOKpU-

CTannuyeckux dep-

pomarHeTukoB (H®)

MarnuToconpoTusne

Hue TMC n KMC.

NO-1nk.2 Bnapeer me- | OCHOBHbIE NOHATUS, | KBanUUKaLMIO | BECTY NMOUCK METOAMKON

TOAVKOM TEPMUHbI U HaHomaTepua- WHopMaLMK O | aHann3a KoH-
OLHKM Ka4€- | onpepeneHus I10B; OCHOBHblE | HOBbIX TEXHO- | CTPYKLIMOHHbIX
CTBa MPOAYK- | yanoTexHomormu. BUObI HAHOMaTe- | norusix B 0bna- | HaHomarepua-
WA WBBINON- - cyapnpytowwme pUaroB WX CBO1- | CTU HaHOMaTe- | NOB

HSieMbIX paboT
npu aKkcnnya-
TaLWM MalLvH
n obopynoBa-
HWA

30HA0BbIE METOABI
nccnenoBaHNa 1
aTOMHOro Au3aiHa.
Cnocobbl
N3rOTOBNEHUS
cyBMUKpoKpUCTanu
YEeCKMX 1
HAHOMOPOLLKOB.
Monyyexne
KOMMaKTHbIX
cyOMUKpoKpUcTanu
YECKMX K1
HaHOMaTepuanos.
BrnusHue pasmepos
3€peH W rpaHuL
pasgenos Ha
CBOWCTBA
HaHOMaTepuanos.
MarHuTHble CBOW-
crea. Cynepnapamar-
HETWN3M HaHOKpU-
cTannuyeckux ep-
pomarHeTukoB (H®)
MarnuToconpoTusne-
Hue, TMC n KMC.

CTBa, TEXHOMOrnm
nony4yexHna n
NPUMEHEHUE;
MeToAabl Uccre-
JOBaHNA HAHO-
MaTtepuanoB

puaros

3. MecTo IMCHUIUVINHBI B CTPYKTYypPe 00pa30oBaTeibHOI NPOrpaMMbl

Hucrunmaa b1.B.1.05 «Hanotexnonorun B AITK» BiroueHa B 4actb, opMHu-

pyeMyI0 y4acTHUKaMH 00pa3oBaTelbHbIX OTHOIIEHUH, biioka 1 - b1.B.




I[aHHa}I JAUCITUITIIINHA 633pr€TCSI Ha 3HaHUAX, IIOJTYYCHHBIX IIPU U3YYCHHUH AUC-

IUIUIMH: (U3UKa, MaTeMaThKa, HHHOPMATHUKA, TEOPETUIECKUE OCHOBBI 3JIEKTPOTEX-

HUKH, XUMUS, HAYCPTATCIIbHAA I'COMCTPUS U HHKCHCPHAA rpa(bmca, 9JICKTPOHHKA, CBC-

TOTCXHUKA.
Pa3zesbl AMCHUIUVIMHBI U MEKAMCHUILIMHAPHbIE CBSA3H
¢ MOCJIeAYIOIUMH AUCHUIIMHAMHA
Ne Ne pasgenoB AaHHON AUCLMMIUHDI, He-
Ne HaumeHoBaHue oGecneynBaeMbIx obxoAuMbIX Ans U3y4eHus (nocnepyto-
n/n (nocnepyrowmx) guCUMNINH Wux) obecnevnBaeMbIX AUCLMNINH
1 2 3 4 5 6 7
1. | 3apybexHas C.X. TeXHMKa + - + + -
2. | WicnblTaHue C.X. TEXHWKK + + + - + +
3 ObopyaoBaHue NPeanpUATUI MO TEXHUYECKOMY N N N N N N N
cepsucy
4. | TexHonorms MalMHOCTPOEHNS + - + + - + -

4. O0bem AUCHUIVIMHBI B 3a4Y€THBIX €AUHHIIAX ¢ YKa3aHUEM KOJIH1YECTBA

AKAAEMHUIECCKHUX YaC0B, BbIICJICHHBIX HA KOHTAKTHYIO paﬁoTy C Oﬁy‘laIOIHI/IMI/ICH

C mpemnoaaBarTejieM (HO BUAaM y‘leﬁﬂblx BaHHTHﬁ) H Ha CAaMOCTOATEC/IBHYIO pa-

00Ty 00y4YarOuXxcs

Ounas popma 00ydeHnst

. Bcero CemecTp
Buabi yuebHoM paboThi 4acoB 7
O0wasn TpyA0EMKOCTDL: Yachl 108 108
3a4€THblE enHMLbI 3 3
AyauTopHble 3aHATUA: 32 (12)* 32 (12)*
Nexkuun 16 (4) 16 (4)
[MpakTuyeckue 3aHaTua (M3) 34 (8)* 34 (8)*
CamocTosATenbHas pabora, (CPC), B T. u.: 76 76
NOAroTOBKA K NPaKTUYECKUM 3aHATUAM 28 28
CaMOCTOATESIbHOE U3YYEHME TEM 20 20
NOArOTOBKA K TEKYLIEMY KOHTPOIO 10 10
MpomexyToyHasa aTTecTauus 3avet
3aounas ¢popma o0OyueHust
. Bcero Kypc
Buabl yuebHoM paboThl 4acoB 3
OO0was TpyA0EMKOCTb: Yachbl 108 108
3a4eTHble eanHuULbl 3 3
AyaUTOpPHbIE 3aHATUSA: 16 (4) 16 (4)*
Nexuum 6(2)* 6(2)*
[MpakTnyeckue 3aHatma (M3) 10 (2)* 10 (2)*
CamocTosaTenbHas pabota, (CPC), B T. u.: 92 92
NOArOTOBKA K NPAKTUYECKUM 3aHATUAM 30 30




CaMOCTOATENIbHOE U3YYEHNE TEM

32

NnoaroToBKa K TEKYLLEMY KOHTPOIHO

30

MpomexyToyHas aTTectauus

3aver

3ayert

()* - 3auamus, nposoouMbie 8 UHMEPAKMUBHBIX HOPMAX

5. Cogep:xanne TUCHUILINHBI

5.1. Pa3aesnsl AMCHUILNINHBI M BUALI 3aHATHH B Yacax

Ounas ¢popma o0yueHust

AyauTopHble Camo-
Ne H Bcero 3aHATUA (Yac) cros-
auMeHOBaHUe pa3aenos
n/n (yacos) TenbHas
Nekuun nn3
pabota
1 Paspen 1. OCHOBHbIE NOHATUS, TEPMUHBI 1 14(4)° 9 4 4y 19
onpeaeneHns HaHOTEXHOMNOTUM
9 Pazpen 2. Ckanupytowme SOHﬂO?bIe MeTofbl 14(2)" 2 (2)" 4 19
nccnefoBaHWA 1 aTOMHOIO Au3anHa
3 Pazpen 3. Cnocobbl 13roToBrneHMs cybMmkpo- 16 9 6 19
" | KpUCTANNNYECKMX 1 HAHOMOPOLLKOB
" Pazpgen 4. MNonyyeHne KOMNakTHbIX CyOMUKPO- 14(4y" 9 4 (4" 10
KPUCTaNIMYeCKMX M HaHOMaTepKUasnos
5 Pazpgen 5. BrusHue pasmepoB 3epeH 1 rpaHiny, 18 9 6 10
" | pa3genos Ha CBOWCTBA HAHOMATepKarnos
Paspen 6. MarHuTtHble cBoitcTBa. Cynepnapa-
6. | MarHeTM3M HaHOKpUCTANNMYECKMUX heppomar- 16 4 4 10
HeTnkoB (H®)
7 El?/lséqen 7. Marnuto-conpoTuenenve, TMC u 16(2)" 2 (2)" 6 10
Bcero 108 (12)* | 16 (4)* 34 (8)* 76
3aounast popMma o0yueHust
AyautopHble Camo-
Ne H Bcero 3aHATHA (Yac) cros-
aMMeHOBaHue pa3fenos
n/n (yacos) TenbHas
Nekuun nn3
pabota
1 Pazgen 1. OCHOBHbIE NOHATUSA, TEPMUHBI U ONpe- 18 9 16
" | AeneHust HAHOTEXHOMOM. 9
9 Pazgen 2. CkaHupytoLme 30HOO0BLIE METOABI UC- 18(1)" 9 16
crnegoBaHMs 1 aTOMHOrO Au3anHa
3 Pazgen3. Cnocobbl M3roToBneHns CybMUKPOKpH- 18(1)" 9 14
" | CTanINYeCcKMX M HAHOMOPOLLIKOB.
4 Pa3zpen 4. MNonyyeHne KOMNakTHbIX CyOMUKPOKpU- 1702 9 14
CTanMYeCK1X 1 HaHOMaTepMaros. 9
5 Paspgen 5. BnusHue pasmepos 3epeH v rpaHuy 135 19
" | pa3gernoB Ha CBOWCTBA HAHOMATEPUAsIOB. ’
Paznen 6. MarHutHble cBoicTBa. Cynepnapa-mar-
6. | HETU3M HAHOKPUCTANMYECKUX (PeppOMarHeT1KOB 12 9 9 10
(HP)
7. | Paspgen 7. Maruutoconpotuenenue, F'MC n KMC 11,5 10
Bcero 108 (4)* 6 10 92




5.2. TemaTn4yeckui JiaH JeKIUl

Ounas ¢popma 00yueHust

. Kon-Bo
n/n TeMbI nekumn
yacos
Pasgen 1. OCHOBHbIE NOHATUSA, TEPMUHLI U ONpeaeneHUss HAHOTEXHONOrMK
1 Pa3mepHble 3 eKTbI, CBOMCTBA U30NIMPOBAHHBIX HAHOYACTHL, ¥ HAHOMOPOLLIKOB. 9
OB6bEKTbI 1 MPOLECChl HAHO- M ME30TEXHOMOMW, OCHOBHbIE KOHLIENLMN.
Pasgen 2. CkaHupyoLwue 30HAO0BbIE MeTOAbI UCCIIef0BaHMA U aTOMHOFO
Aun3anHa
MeTogb! 1 npnbopbl 415 UCCNEROBAHNS CTPYKTYPbl HAHOKPU-CTANNMYECKUX MaTepua-
2 | nos. Metogpl v npubopbl ANs UCCeLoBaHNA U Knaccudukalm cyoMMK-pokpucTaniu- 2
YeCKMX 1 HAHOMOPOLLKOB.
Pazgen 3. CnocoObl U3roToBneHusi CyoMUKPOKPUCTaNIMYECKUX U HAHOMOPOLIKOB
3 a30ghasHble MeTOb!; Na3MOXMMUYECKNIA CUHTES3; MexaHoCuHTe3. OcaxaeHue us kon- 2 (2)"
NOUAHbIX PAcTBOPOB; TEPMUYECKOE PA3NIOKEHNE 1 BOCCTAHOBIIEHNE.
Pazpgen 4. Mony4yeHne KOMNaKTHbIX CyOMUKPOKPUCTANNMYECKMX M HAHOMaTepUanos
4 KomnakTupoBaHue nopoLukoB u obxur. OcaxaeHne Ha nognoxky. Kpuctannmsauyms 9
amopdhHbIX cnnasoB. VIHTEHCUBHAS NnacTuyeckas gedopmaums
Pasgen 5. BnusiHme pa3mepoB 3epeH W rpaHuL pa3fenoB Ha CBOMCTBA HAHOMaTepuanos
5 Cy6CTpyKTYpa HaHOKpUCTaNMYeCKux Matepuarnos. AHOManu MexaHU4eckoro noee- 2(2)

JEHU4, Tennod)mmqecme N ANIEKTPUYECKne CBOMCTBA. FM6p|/|ng|e HaHOKOMMO3UTbI.

Pazpen 6. MarHuTHbIe cBoncTBa. Cynepnapa-MarHeTU3aM HaHOKPUCTaNNM4Yecknx peppomarHeTy-

koB (H®P)

CybcTpyKTypbl (pasmepbl Kpuctannmtos) H® ¢ ontuManbHbIMU MarHUTHOMSAMKAMU W
MarHUTHOTBEPAbIMU CBOACTBAMM.

Pasgen 7. MarHuto-conpotusnexue, F'MC n KMC

7

MonyyeHune n cBoicTBa HaHOCTPYKTYp, obnagatowmx MMC n KMC, nx npumeHeHue B
TexHuke. [JonupoBaHHble MaHraHuTbl naHTaHa (u gpyrux P33) ¢ TMC n KMC.

2

Bcero

16 (4)°

3aounas ¢popma o0OyueHust

n/n

TeMb1 nekymn

Kon-Bo
yacoB

Pasgen 1. OCHOBHbIE NOHATUS, TEPMUHbI M onpegeneHnst HaHOTEXHONOrMK

1

Pasmeprle S(Tb('beKTbI, CBOMCTBA M30JIMPOBaHHbIX HAHOYACTUL, 1 HAHOMOPOLLKOB.
OBbekThl 1 npoueccbl HaHO- U ME30TEXHONOIMN, OCHOBHbIE KOHLIENUWN.

Pazgen 2. CkaHupyowme 30HA0BbIE METOAbI MCCNeA0BaHNS MU aTOMHOIO An3anHa

2

MeTopb! 1 NprnbopbI AN UCCREN0BaHNs! CTPYKTYPbl HAHOKPU-CTaMNNMYECKIX MaTepua-
no. MeTozb! 1 Npubopb! AN1s UCCNEAOBaHNS U KnaccudmkaLmm cyoMmK-pokpucTanim-
YECKMX M HAHOMOPOLLIKOB.

Pa

3gen 3. Cnocobbl M3roToBNEHUA CyOMMKPOKPMCTANIMYECKUX U HAHOMOPOLLKOB

a30¢hasHble METOAbI; NTAa3MOXMMNYECKNIA CUHTES; MexaHoCuHTe3. OcaxaeHune u3 kon-

JIONOHbIX PaCcTBOPOB, TEPMNYECKOE Pa3noXeHne N BOCCTAHOBIIEHKE.

Pazpen 4. Mony4yeHne KOMNaKTHbIX CyOMUKPOKPMCTANNUYeCKUX
M HaHOMaTepuanos

KomnakTupoBaHue nopolwkoB v obxur. OcaxaeHue Ha noanoxky. Kpucrannusaums
aMopdhHbIX cnnaBoB. MIHTEHCKBHAS NnacTuyeckas Aedopmalys

Paspen 5. Bnusanue pasmepoB 3epeH U rpaHuL pa3fenos
Ha CBOWCTBa HaHOMaTepuanos

Cy6Cpr|<Typa HaHOKPUCTaNIM4eCKMX MaTepmnanos. AHOManU1 MexaH14eckoro nose-
JEeHNq, Tennoq)mmqecme N SNeKTpnyeckne CBOMCTBA. Fm6pmngle HaHOKOMMO3NTbI.

Pasgen 6. MarHuTHble cBOMCTBA. Cynepnapa-marHeTmM HaHOKpuUcTannnyeckunx




. Kon-Bo
n/n TeMbI nekumn
yacos
tdeppomarHeTukos (HP)
6 CybCTpyKTypbl (pasmepbj kpuctannmtoB) HO ¢ onTUManbHbIMU MarHUTHOMAMKAMK W
MarHWTHOTBEPLbIMWA CBOMCTBAMM.
Pasgen 7. MarHuto-conpotusnexue, F'MC n KMC 2
7 MonyyeHune n cBoicTBa HaHOCTPYKTYp, obnagatowmx MMC n KMC, nx npumeHeHue B
TexHuke. [lonupoBaHHble MaHraHuTbl naHTaHa (u gpyrux P33) ¢ TMC n KMC.
Bcero 6(2)
5.3. TemaTu4yeckuii JIaH NPAKTHYECKUX 3AHATHI
Ounas dhopma 00yueHUs
y Kon-Bo
n/n TeMbl 3aHATUI
yacos
Pasgen 1. CkaHupyrLme 30HA0BbIE METOAbLI UCCNeA0BAHMA U aTOMHOrO An3anHa
1 WccnegoBaHue NoBepXHOCTW TBEPAbIX TeN METOLOM CKaHUPYHOLLENA TYHHESbHON MUK- 2(2)"
pockonuu
9 WccnegosaHue NoBepXHOCTM TBEPAbLIX TEN METOLOM aTOMHO-CUIIOBON MUKPOCKOMUM B 2(2)"
HEKOHTAKTHOM pexumMe
Pasgen 2. Cnocobbl U3roToBneHusi CyOMUKPOKPUCTANIMYECKUX U HAHOMOPOLIKOB
3. | ApTehakTbl B CKaHUPYHOLLEN 30HLOBON MUKPOCKOMUN 2
4. | MexaHu3mbl W KUHETUKA POPMUPOBAHNS HAHOAMOP(HbIX TBEPABIX TEN. 2
Pazgen 3. Mony4yeHne KOMNaKTHbIX CyOMUKPOKPUCTANNUYECKMX M HAHOMaTepUanos
5. | CkanupytoLas 30HaoBas nutorpadus 4
6. WccnenosaHue fedopMaLMOHHOro NoBeAeHNs aMOP(HO-HAHOKPUCTaNIMYECKUX Ma- 9
Tepuanos
Pazgen 4. BnusHue pa3mepoB 3epeH M rpaHuL pa3genoB Ha CBOWCTBA HAHOMaTepManos
7. | ObpaboTka v konmyectBeHHbln aHanus C3M nsobpaxeHuit 2(2)*
8. | MayyeHne CTPyKTYpbl MaTEPUANIOB C MOHHO-MIa3MEHHBIMMU NOKPLITUSIMM. 2(2)*

Pazpen 5. MarHuTHble cBoncTBa. CynepnapamarHeTuam cheppomarHeTukoB (H® HaHokpucTannu-

YecKux)

9. | MeTogp! MccriefoBaHMI HAHOYACTUL, U HAHOMATEPUATOB G
Pasnen 6. MarHuTHbIe cBorcTBa. Cynepnapa-mMarHeTU3M HaHOKPUCTaNNMYecknx peppomarHeTy-
koB (HP)

10 \ /A3y4eHune CBOWMCTB M MUKPOCTPYKTYPbI HAHOMaTepWasoB | 4
Pazgen 7. MarHuto-conpotunenue, F'MC n KMC
11 | W3yyeHne ycrioBuit mony4eHmst MaccBHOrO aMopchHOro METanmNYECKOro CraBa 6
Bcero 34 (8)*
3aouHas ¢popma oOydeHuUs
y Kon-Bo
n/n TeMbl 3aHATUI
yacos
Pazgen 1. CkaHupyowme 30HA0BbIE METOAbI UCCNEA0BaHUA U aTOMHOIO AWU3anHa
1 WccnegoBaHue NOBEPXHOCTU TBEPAbIX TEN METOAOM CKaHMPYHOLLEN TYHHENbHON MYK- 9
pockonum
Pasgen 2. Cnocobbl M3rotoBneHuUsi CyOMMKPOKPUCTaNIMYECKUX U HAHONOPOLUKOB
4. | MexaHnambl 1 KMHETMKa (hOPMMPOBAHIS HaHOAMOPMHbIX TBEPABIX TeN.
Pasgen 3. [Mony4yeHne KOMNaKTHbIX CyOMUKPOKPUCTANIIMYECKMX M HAHOMaTepUanos 2 (2)
5. | CkanupytLuasi 30H70Bas nuTorpachms
Pazpen 4. BnusiHne pasmepoB 3epeH W rpaHuL pa3genoB Ha CBOMCTBA HaHOMaTepua-
nos
1. \ Obpabotka u konuyecTBeHHbIN aHann3 C3M n3obpaxeHni 2




Paspen 5. MarHuTHbIe cBorcTBa. CynepnapamarHeTuam cheppomarHetTukos (H® HaHo-
KpUCTannuyeckux)
9. | MeToabl UccrienoBaHMil HAHOYACTUL, M HAHOMATEpUAroB 2
Paznen 6. MarHuTHble cBoncTBa. Cynepnapa-mMarHeTu3aM HaHOKPUCTaNNMYeCKnX
tdeppomarHeTmkoB (HP)
10 \ /A3y4eHune CBOWMCTB 1 MUKPOCTPYKTYPbI HAHOMATEPUaoB
Pazgen 7. MarHuto-conpotunexue, TMC n KMC 2
11 \ A3y4eHune ycrnoBumi nosy4eHnst MacCMBHOTO aMOp(HOro MeTanIMyeckoro cnsasa
Bcero 10 (2)*
( )* - 3anamus, nposoouUMble 8 UHMEPAKMUBHBIX POPMAX
5.4. Conep:xkanue pa3aejioB IMCHUILIHHBI
Ne HanmeHoBaHue
CopnepxaHue pasgena KomneTeHuuu
n/n pasgena
OCHOBHbl€e MOHS- PasmepHble ad(heKTbl, CBOMCTBA U30IMPOBAHHbIX HAHO- UA-2y-1
1. | T, TEPMUHBI YacTUL, 1 HaHOMOPOLLKOB. OBBEKTHI 1 NPOLECChI HAHO- 1
" | onpeneneHust HaHO- | Me30TEXHONIOTUM, OCHOBHbIE KOHLIEMLWN. UA-1nk-2
TEXHOMOrnm
CkaHupytowme 30H- | Metoab! 1 npubopbl ANst UICCNEA0BaHMs CTPYKTYPbl HAHO- MO-2yk-1
o | AOBbIE METOMbI UC- | KpU-CTANIMHECKIX MaTEpHANOB. MeTogb! 1 npubopbl Ans
" | cregoBaHus n nccneaoBaHna 1 knaccudmkauyym cyobmmuk-pokpucTanim- Nh-1nk-2
aTOMHOro Au3aiHa | YeCKMX 1 HaHOMOPOLLKOB
a3ohasHble MeTodbl; NNa3MOXMMUYECKUI CUHTES; MeXa- Na-2yk-1
Cnocobbl 13roToB- | HocuHTE3. OcaxaeHne U3 KonnouaHbIX pacTBOPOB; Tep-
3 | neHms cybmukpo- MWUYECKOE Pas3noXeHne u BOCCTaHOBNEHMe. [leToHaLmMoH- Nh-1nk-2
" | KpUCTanNMMYECKUX U | Hbl CUHTE3; 3NIEKTPOB3PbIB. YNOPSA04EHNe HECTEXMO-
HaHOMOPOLLKOB METPUYECKIX COEANHEHWN Kak METOL, CO3LaHWs HaHo-
CTPYKTYP.
[MonyyeHne Kom- KomnakTupoBaHue nopoLwkos 1 0bxur. OcaxaeHne Ha MUO-2yk-1
4. | MAKTHBIX cybmukpo- | nognoxky. Kpuctannmsaums amopHbIx cnnaBoB. MHTeH-
" | KpUCTaNMMYeCcknX | CMBHas nrnactuyeckas aedopmaums Nh-1nk2
1 HaHOMaTepuarnos
BnnsHue pasmepos | CyBCcTpyKTypa HaHOKpUCTanM4Yeckux Matepuasnos. AHo- WUA-2yx-1
3epeH 1 rpaHuL Manu MexaHu4eckoro NoBeaeHus; Tennoguanieckue u
5. | pasgenos anekTpuyeckue ceoncTaa. mbpuaHslie HAHOKOMMO3NTLI 01k
Ha CBOMCTBA HaHO-
MaTtepuarnos
MartutHble cBon- | CyBeTpykTypbl (pasmepsbl kpuctannutos) HO ¢ ontu- U0-2yk1
ctea. Cynepnapa- | ManbHbIMW MArHUTHOMATKAMMW 1 MarHUTHOTBEPAbIMM
6. | MarHeTuam Haro- CBOVCTBaMM Uh-1nk-2
KpucTannmyecknx
(heppomMarHeTvKoB
(HO)
MarHITo-ConpoTHe- [MonyyeHue 1 CBOWCTBA HAHOCTPYKTYP, 0BafaroLLmx WUA-2yx-1
1. MC n KMC, ux npumeHeHue B TexHuke. JonmpoBaHHble
nenue, 'MC n KMC
MaHraHuTbl NaHTaHa (1 gpyrux P33) ¢ 'MC n KMC. NO-1nk-2
6. YueOHO-MeTOAMYECKOE 0DecneyeHrne CaMOCTOSATEIbHOH PadoThI
Temamuueckutl niaH camocmosimenpHou pabomol
) Kon-go PekomeHayeMble UCTOUHUKM MHOP-
n/n TemaTuka camocTonTenbHOW PaboThbl 4ACOB mauum (N2 UCTOYHMKA)
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OCHOB-

Has DOMNOJHU- (vHTepHET-
o | 3 (M3 n.8 TenbHas pecypchbl)
PMIA) (w3 n.8 PNA) | (v3n.9PNA)

1 | OCHOBbI HAHOTEXHOIOTAW 8 8 1,2 1,2,3 1-8

2 | ®usnyeckne METOAbI HAHOTEXHOSOMUM 8 8 1,2 1,2,3 1-8
/3yyeHne husnko-MexaHUYeCKux CBOMNCTB

3 | HaHomaTepuanoB HepaspyLlalLwmMMn MeTo- | 8 8 1,2 1,2,3 1-8
famu
OnpepgeneHue napameTpoB CTPYKTYpbI Mo-

4 | KpbITUA METOLAaMU PEHTrEeHOBCKOM anudpak- | 8 8 1,2 1,2,3 1-8
TOMETPUM
TexHonorm nosy4YeHnst NEeHOYHbIX

5 | HAHOCTPYKTYPHbIX NOKPLITUA METOA4aMM 8 8 1,2 1,2,3 1-8
KOHZEHCaLUMM 13 NapoBown (pasbl
Cnocobbl Nony4eHns HaHoMaTepKasnos ¢

g | vcnonb3osarem TEXHOMOr 06paboTky 6 8 1.2 123 1-8
NOBEPXHOCTU, OCHOBAHHbIX Ha (PU3NYECKNX
npoveccax
Cnocobbl nony4YeHns yrnepoaHbIx

7 | HaHOCTPYKTYp. HAaHOKOMNO3MTHbIE 6 8 1,2 1,2,3 1-8
MaTtepuan
MeToabl nccnegoBaHWs CTPYKTYpbI U

8 | hM3MKO-MexaHWYECKIX CBOWUCTB 6 8 1,2 1,2,3 1-8
HaHOMaTepuanos

9 MCHOﬂbSOBaI-lVIe HaHOMaTepuanos B 6 8 1.2 123 1-8
NPaKTUYECKON AeATENbHOCTH

10 | lNoaroToBKa K NPaKTUYECKUM 3aHATUAM 6 10 1,2 12,3 1-8

11 | lNogroToBKa K TEKYLLEMY KOHTPOMHO 6 | 10 1,2 1,2,3 1-8
Bcero 76 | 92

Y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 1151 CAMOCTOSITEJIbHOM PadoThI:

1. KoBmioB A.H. «OcHOBbI HAHOTEXHOJIOTUM B TEXHUKE: YueOHOE Mocodue s

CTy.. BbIcIL. yueO. 3aBefeHuit. Jlomym. YMO no o6pazoBaHuio B 00J1. aBBTOMaTU3UPO-

BAHHOT'O MAaIlIMHOCTPOEHUS. - 2-€ u3l., crep. - MockBa: U3nat. uentp "Akagemus",

2011.

2. MarepuanoBeieHUE U TEXHOJOTHUS MaTepUaJIOB: yueOHOE ocodue, peKoMm.

Hayuno-meroauueckum copetom / ITox pen. A. U. bateimera. - MockBa: MTH®PA -

M, 2013.

MeToanyeckue peKOMEHAAUM CTYICHTY K CAMOCTOATEJIbHOM padoTe

CamocrosiTesibHas padoTa CTyIeHTOB, IPEAyCMOTPEHHAsl YYEOHBIM MJIAHOM

B 00beMe He MeHee 50-70% o011ero KoJIu4ecTBa 4acoB, COOTBETCTBYET OoJiee riry0o-

KOMY YCBOCHHIO U3y4aeMoro Kypca, GopMupyeT HaBbIKHA UCCIIENOBATEIHLCKOU PAaOOTHI
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U OPUEHTHPYET CTYJCHTOB Ha YMEHHE MPUMEHSITh TEOPETUYECKHE 3HAHUS Ha IpaK-
THUKE.

CamocTosiTenbHas paboTa HOCUT CUCTEMAaTUUECKUN XapakKTep.

Pe3ynbrarhl caMOCTOATENBbHON PaOOThl KOHTPOJIUPYIOTCS MPENojaBaTeieM U
YUYUTHIBAIOTCS MPU aTTECTAIlMU CTYJIeHTa (3a4eT). [Ipu 3TOM npoBOJATCS: TECTUPOBA-
HUE, IKCIIPECC-OMPOC HA MPAKTUUECKUX 3aHATHUSX, 3aCTyLIMBAHUE TOKIAI0B, pedepa-
TOB, IPOBEpPKA MUCbMEHHBIX PabOT U T.1I.

3amaHus ISl CaMOCTOSITENbHOM PadOThl COCTABIIAIOTCS MO Pa3AeiiaM U TEMaM,
M0 KOTOPBIM HE MPETyCMOTPEHBI ayJUTOPHBIE 3aHATHUS, MO0 TpedyeTcs IOMOIHU-
TEJILHO MPOPadOTaTh U MPOAHATH3UPOBATH PACCMaTPUBAEMBI MPEIO aBaTEIEM MaTe-
puan B 00beMe 3arIaHUPOBAHHBIX YaCOB.

JIJist TOATOTOBKHU K 3aHSTHSIM U BBIIIOJHEHHUS] CAMOCTOSITEIbHON paboThI, CTY-
JIEHTaM PEKOMEHIYIOTCS YU4€OHO-METOIMUECKUE U3IaHUS, a TAKKE METOANYECKUE Ma-
TepHUaJbl, BBIMYIIEHHbIE Kadeapoil CBOMMH CHIIaMU U MPEJOCTABIIEMbIEC CTyACHTaM
BO BpeMsI 3aHITHH (IPUITOKEHHUS):

® HarsIIHBIE TOCOOUS (TUTAKaTHhI);

® rjoccapuii - ClIoBapb TEPMUHOB MO TEMATUKE AUCIUTLINHBI;

® TE3UCHI JICKIUH.

CamocTrosTesbHas padoTa ¢ KHUTOM. B Hale BpeMsi KHUTa CYIIECTBYET B IBYX
dbopmax: TpaaUIIMOHHON U AJIEKTPOHHOU. B MHTEpHETE CyIeCTBYIOT Iejble OuOIHO-
TEKH, PACIIOJIAralolue NeCATKAMH ThICSY dJICKTPOHHBIX TeKCTOB. CerojHs B 0OIIECTBE
npeoOagaeT MHEHHUE, YTO TeyYaTHAs KHHUTa U €€ KOMIIBIOTEPHBIN TEKCT JIOMOJIHSIOT
pyT npyra. Mcronb3ys 2IeKTpOHHBIA BapUaHT KHUTY 3HAYUTEILHO OBICTpEE MOATr0TO-
BUTH Ha ero 0aze pedepar, KOHTPOIBHYIO pabOTy, MOIOTHATH TEKCT CBOEH pabOTHI MO
TpeOyeMbli yueOHbIM 3a7jaHieM o0beM. [ledaTHbie KHUTH Topas3/o Jierye U yJ100Hee Yu-
TaTh.

Pabota ¢ kHUTOM, CTYJEHTHI CTATKUBAIOTCA C psAaoM mpoosiem. OnHa U3 HUX —
Kakas kHura jyuie. [{enecoodpaszHo B nepByro ouepeib 00paTUThCS K JIUTEpaType, pe-
KOMEH/IOBaHHOMH mpernoaaBaresnemM. Llenecoodpa3Ho mpounuTaTh aHHOTAIMIO K KHUTE Ha

€€ CTpaHMIlaX, B KOTOPOH yKa3aHO, KOMY M Ul KaKUX 1eJIei OHa MOXKET OBbITh MOJIe3Ha.
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Hpyras npobneMa — kak 3(h(HeKTHBHO yCBOUTh MaTepua KHUru. Kauectso ycBo-
eHHUsT yuyeOHOro marepuaja CYIIECTBEHHO 3aBUCAT OT MaHEpbl MPOYTECHUS KHUTH.
MO>KHO BBIIEIHUTH MSATh OCHOBHBIX IPUEMOB pa0OTHI C IUTEPATYPOI:

YreHue-npocMoTp UCMOIb3YETCs AJIsl IPEIBAPUTEIBHOIO 03HAKOMJIEHUSI C KHU-
rOM, OLIEHKH €€ NeHHOCTH. OH NpearnoaracT 03HaKOMJICHUE C aHHOTALMEN, IIPEAHCIIO-
BUEM, OTJIABJICHUEM, 3aKJIHOYEHUEM KHUTH, TOMCK I10 OTJIaBJIEHUIO HauOoJee BaXKHbBIX
MBICJIEH U BBIBOJIOB aBTOPA IIPOU3BEIACHUS.

Bri0opouHoe yTeHue npeanoiaraeT u30MparTesibHOE YTeHUE OTAEIbHBIX paszie-
JIOB TEKCTa. DTOT METOJ UCIIONIb3YETCs, KaK IPABWIO, IIOCIIE MPEABAPUTEIBHOTO IIPO-
CMOTpa KHUTH, IIPY €€ BTOPUYHOM YTEHHUHU.

CkaHUpOBaHUE MPENCTABISIET OBICTPBIN MPOCMOTP KHUTH C LEbIO TOUCKA (haMHu-
Y, aKTa, OLIEHKH U JIp.

VYrny6neHHOe uTeHue npeanosaracT ooOpameHue BHUMaH!s Ha A€TaIl COepKa-
HUS TEKCTA, €r0 aHaJM3 U OlIeHKY. CKOpOCTh MOAOOHOI0 BUJ1a UTEHHS COCTABIISIET OpH-
€HTUPOBOYHO 70 7-10 cTpanun B yac. OHa MOKET OBbITh U BBIILIE, €CIIA YUTATEIb YKE
o0JaiaeT onpeneaeHHbIM 3HAaHUEM IO TEME KHUTH WUJTU CTaThU.

VYrny6neHHoe UTeHUe TUTepaTyphbl MPEAIOIaraeT:

e CTpemiieHME K IIOHUMAHUIO IIPOYMUTAHHOrO. be3 IOoHMMaHus CMBbICIA,
MPOYUTAHHOTO MH(OPMALIMIO €€ OUYEHb TPYIHO 3a[IOMHUTb.

e OOaymMmbIBaHME M3JI0XKEHHOW B KHUre uH(popmauuu. Torma coOCTBEHHbIE
MBICJIH, BO3HUKIIIHAE B X0JI€ 3HAKOMCTBA C Uy>KUMHU pab0TaMH, TIOCITYKaT OCHOBHOM ISl
MOJIy4YE€HUS HOBOT'O 3HAHMUSL.

e MEICIEHHOE BBIJIEIECHUE KIIIOUEBBIX CIIOB, UAECH pa3apoOJIeHHE COAECPKAHUS
TEKCTa Ha JJOrMYecKue OJIOKH, COCTaBJIEHHUE I1aHa MpoyuTanHoro. Eciau cTyaeHT numeer
JeN0 C JMYHOM KHUIOW, TO KIIIOYEBBIE CJOBA W MBICIM MOXHO TOJYEPKHYThH
KapaH/IAIIOM.

e CocraBieHHE KOHCIIEKTa M3Y4YEHHOIro Martepuana. Ecim craTes wim pasmen
KHHUTHY 110 00BbeMY HEOOJIBIIOM, TO 11eJeco00pa3HO MPUCTYIHUTh K KOHCIIEKTHUPOBAHMIO,

MPOYUTAB UX MOJHOCTHIO. B pyrux ciyyasx »xenarenbHo mpountath 7-10 cTpaHui.

7. ®OHABI OLIEHOYHBIX CPECTB

7.1. IlepeyeHb KOMIIETEHUMH C YKAa3aHUEM ITanoB ux popmMupoBanus

13



B Mpollecce 0CBOeHHUsI 00pa30BaTe/LHOI MPOrpaMMbl

CemecTp AucumnnuHbl /anemeHTbl nporpammbl (npaktuku, MA),
(kypc) yyacTeyrwwme B hOpMUPOBAHUM KOMMNETEHLK
UO-2yk.1. HaxoauT n KpUTUYECKN aHanu3npyeT UHGopMaLUI0, HEOOXOAMMYIO AN peLIeHus
NoCTaBNEHHON 3aAayu
1. 3(2) dunocodus
2. 1(1) HayepTaTtenbHas reoMETpUsS 1 MHXEHepHas rpaduka
3. 2(1) HauepraTtenbHas reometpus
4. 2(1) VIHxeHepHas rpadmka
5. 2,3(1,2) MaTepuanosegeHue 1 TEXHONOTUS KOHCTPYKLUMOHHbIX MaTepuasnon
6. 2,3(1,2) VIHchopmaTurka 1 LMdpoBbIE TEXHOMOTMM
1. 3(2) CuMCTEMbI UCKYCCTBEHHOTO MHTENIEKTa
8. 2,3,4,5(1,2,3) | MexaHuka
9. 2,3(1,2) TeopeTnyeckasi MexaHuka
10. 4(3) Teopust MaLUMH 1 MEXaHW3MOB
11. 4(3) ConpoTuBneHne Matepuanos
12. 6 (4) ONEKTPOTEXHMKA M ANEKTPOHMKA
13. 8 (4) Tonnueo 1 CMa304Hble MaTepuansl
14. 8 (5) Lindpposble TexHonorum B AMNK
15. 7(4) OCHOBbI TEOPUM Y TEHAEHLMW PA3BUTUS CENbCKOXO3ANCTBEHHbIX MaLLUWH
16. 6 (5) 3apybexHas cenbCKOX03AMCTBEHHAs TEXHMKA
17. 7(3) HanotexHonorm B AMK
18. 1,2,4 (2,3) YyebHas npakTuka
19. 2(2) OKCNyaTaUMoHHas NPaKTUKa. YnpaBneHne CenbCKOX03aMCTBEHHON TEXHUKOM
20. | 4,6,8(3,4,5 | [lponsBogcTBeHHas NpakTuka
21. 4(3) OKCNnyaTauMoHHas NpakTuka. TeXHONornyeckas B CebCKOX03AMCTBEHHbIX Npea-
NPUATUSX
22. 8 (5) [MpeaamnnoMHas npakTuka
23. 8 (5) BbInonHeHue v 3awmTa BbINyCKHOM KBaNUMKaLMOHHOM paboTbl
24, 6(4) OcHoeb! ynpasneHus u 6esonacHocmu 08UXEHUSs
25. 7(5) [Tpasuna AopoxHO20 O8UXEHUS
U0-1nk2. BnapeeT MeTOAMKOI OLIEHKU KayecTBa NPOAYKLMM U BbINONHAEMbIX paboT npu akcnnyara-
LU MaLUUH U 060pyAOBaHMSI
1. 5(3) MennopaTuBHble MaLLMHBI
2. 7(3) Hanotexnonorum 8 AMNK
3. 4(2) Obulee 3emnenenve
4. 5(3) TexHnyeckas akcnnyarauus
5. 4,5 (4,5) OCHOBbI MHXEHEPHO-TEXHUYECKOMN CNYXObl
6. 1,2,4 (2,3) | YyebHas npakTuka
1. 6 (4) TexHonornyeckas (NPOEKTHO-TEXHOOTMYECKas) NpaKTuKa. TexHornornyeckas B
MacTepCKmX.
8. 8 (5) BbInomnHeHue v 3awmTa BbINyCKHOM KBaNU(UKaLMOHHOM paboTbl
9. 6 (4) OcHosb! ynpagneHus u 6eaonacHocmu 08UXEHUS
10. 7(5 [Tpasuna dopoxHO20 A8UXEHUS
7.2. Onucanue nokaszaresieil 1 KpUTEpHeB OLlEHUBAHNSI KOMIIETEHIIM i
KpuTtepuu oueHuBaHus
Lkana no TpagMUMOHHOW NATUOANBLHOW CUCTEME
Mokasartenu [onoporoBblii MoporoBbin . .
(«HeygnoBneTBOpK- («yoosneteopu- MponBuHyTLIM Biicokui
(«xopoLLo») («OTINYHOY)
TENbHOY) TENbHOY)
NO-2yk-1
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®parmeHTapHble 3HaeT aHanu3 MHGop- | 3Haet aHanU3 UH- 3HaeT aHanms3 uH-
3HaHWs N0 aHanu3y | Mauuu, Heobxoam- copmauum, Heob- | popmauuu, Heob-
WHGopMaLmm, Heob- | Myto ANs peLleHus X04UMYI0 Ans pe- X04UMYI0 ANd pe-
3HaHuA XOAMMYIO NS peLle- | NOCTaBEHHOM 3a- LUEHMS NOCTaBMEH- | LLUEHUS NOCTaBIeH-
HUSI NOCTABIIEHHON | AYM C CyLeCMBEeH- HOW 3aJau ¢ Hecy- | HOW 3adaum Ha ebl-
3agaum HbIMU OWUbKamu WeCMBEeHHbIMU COKOM yposHe
owubkamu
OtcyTcTBME YMeE- YMeeT HaxoauTb U YMeeT HaxoauTb U | YMeeT HaxoamTb K
HWI, NPEAYCMOTPEH- | KPUTUYECKW aHaANMU3K- | KPUTUYECKM aHamnm- | KpUTUYECKM aHanu-
HbIX AJaHHOM KOMMe- | poBaTb UHOPMa- 31poBaTb UHOP- 31poBaTb UHOP-
TEHUMen LUuto, Heobxoammylo | Mauuto, Heobxoau- | Mauuio, Heobxoam-
YMmeHus AN peLleHns no- MYIO 4N peLleHns | My AN peleHus
CTaBNEHHOM 3aa4n | MOCTABIEHHON 3a- | MOCTaBIIEHHON 3a-
Ha HU3KOM YpOBHe. [iauv ¢ Hecywe- [a4u e noHom 06b-
CMEEHHbIMU OLWIU6- eme
Kamu
OtcyTtctBue unu Bnapeet Haxoxge- Bnapeet Haxoxae- | Bnageet Haxoxzae-
Hanuuue parMeH- | HUEM U KPUTUYECKUM | HUEM W KpUTHYE- HUEM U KpUTUYe-
TapHbIX HaBbIKOB, aHanu3om WHoOpPMa- | CKMM aHamnm3oM WH- | CKUM aHamnm3om WH-
HaBbiku MPeAyCMOTPEHHbIX | Linw, HeobxoaMMon d)OpMaLILI/II/I, Heob- mopmau,vww, Heob-
[laHHON KOMMNeTeH- | AN peLleHns no- XO4MMON Ang pe- X04MMOW ans pe-
umen CTaBNEHHOM 3ada4n | LUEHWs NOCTABMEH- | LUEHWsi NOCTaBIEH-
Ha HU3KOM YPOBHE. HOM 3a4a4u 8 do- HOW 3aaauv 8 nos-
cmamoyHoM obbeme | Hom obbeme
U0-1nk-2
®parmeHTapHble 3HaeT mMeToaMKY 3HaeT MeToauMKY 3HaeT mMeToaMKY
3HaHWS MO OLEHKe OLIEHKY Ka4yecTBa Npo- | OLLEHKM kayecTBa OLIEHKY KayecTBa
kayecTBa NpoayKLum AYKUMK 1 BbINOJHAE- npoaykuun 1 Bbinon- | Npoaykuun 1 Bbinon-
3HaHMS Y BbINOMHSAEMbIX pa- | MbIX paBoT npu akenny- | Haembix pabot npu HsieMbIX paboT npu
6ot npw akcnnyata- atauum MalmvH v 0bo- | aKCnnyaTauuv MalWH | akcnnyartauun ma-
LMW MaLLMH U oBopy- | PYAOBaHMS C cyuwje- 1 06opyaoBaHus ¢ LLMH 1 060pyLoBaHHs
[0BaHNs CMBEHHbIMU OWUBKaMU | HECYUW,ECMBEHHbIMU | Ha 8bICOKOM YPOBHE
owubkamu
OtcyTcTBME YME- YMeeT BnageTb MeTo- | YmeeT Bnagetb Me- | YMeeT BnageTb Me-
HUiA, NPeayCMOTPeH- | ANKOM OLIEHK kaye- TOAMKO OLIEHKM Ka- | TOAMKOW OLIEHKM Ka-
HbIX JAHHOI KoMne- | CTBA MPOAYKUMM 1 Bbl- | YECTBa MPOAYKUMM U | {eCTBa MPOAYKLIAN 1
YMeHMs TeHUMeN MorHSAEMbIX paboT NpK | BbINOMHsIEMbIX paboT | BbIMONHAEMbIX paboT
aKCnyaTaumn MalvH | NpW dKCnyaTaumum npu aKcnnyaTaymm
1 06opyaoBaHus Ha MaLUuH 1 obopynosa- | MallmH 1 obopyaosa-
HU3KOM YPOBHe. HUS C HECYWECMBEH- | HIS 8 NOTHOM 00Db-
HbIMU owubKamu eme
OtcytctBue unu BnapeeT metoaukon Bnapeet metogukon | Bnageet metoaukom
Hanu4yune (*)parMeH- OLIeHKM Ka4eCTBa npo- OLIeHKM Ka4eCTBa OLIeHKM Ka4eCTBa
TapHbIX HaBbIKOB AYKUMAW 1 BbINOMHSIe- NPOLYKLWW W BbINOM- | NPOAYKLMM 1 BbINOS-
HaBbIkH NPEYCMOTPEHHbIX | MBI paboT npu SKCMy- | HAEMbIX paboT npu HsieMbIx paboT npu
. aTauuy MallnH M 060- | SKCnyaTauuv MalWH | SKCnnyaTauumu ma-
[i@HHON KOMMETEH-
e PYLOBaHUS Ha HU3KOM | 1 060pyaoBaHus 8 LLIMH 1 060pynoBaHHst
yposHe. docmamoyHom 06b- | 8 noHoM obbeme
eme

7.3. TunoBble KOHTPOJIbHBIE 3a1AHUSA

TecTbl Ayl KOHTPOJIS

Bomnpoc 1. Kakoif MeTog HE OTHOCUTCSI K OCHOBHBIM METOAaM MOJYyYEHHUS yT-
JEPOAHBIX HAHOTPYOOK U HAHOBOJIOKOH?

< [yrosou

15




JlazepHO-TepMuuecKui
[TuponuTnyeckuii

buorexnonornueckui

Bonpoc 2. O6pa3oBanHue CynepMoJIeKyJIbl B CYIIPaMOJIEKYIIPHOU XUMHUH
MO>KHO OITUCATh KaK:

Penenrop + cyoctpar(ni)
Penenrop + peuenrop

Cyo0cTtpar + cyocTpat(bl)
PeuenTop + moHOMEDSHI

lﬁ

e

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

I[OJI}KGH IIPOBOAUTH BHGKTpI/ILIeCKI/Iﬁ TOK
I[OJ'DKeH OBITH BBIITOJIHEH U3 MAarHUTHOTO MarTrcpuaa

JlomkeH OBITH BEITIOJIHEH U3 3aKaJIEHHOM CTallH

0 I B

JOJIXKCH OBITh THOKMM C M3BECTHOM JKECTKOCTHIO

Bomnpoc 4. Kakoii u3 MUKPOCKOIIOB H300pETEH MO3KE OCTATbHBIX?
CkaHUpYIOUINM CUIIOBOW MUKPOCKOII

CKaHHPYIOWNN TYHHEJIBHBIM MUKPOCKOII

“y

PacTpoBbIii MUKpPOCKOIT

~

[IpocBeunBaromKi NEKTPOHHBIA MUKPOCKOII

Bomnpoc 5. I'ie 6611 U300peTEH CKAHUPYIOIIUM CUIIOBOM MUKPOCKOIT?

~
B Poccun, B pusuko-rexaunueckom uactutryte uM. Modde

B CIIIA, IBM

B repmanckom ¢unuane IBM

~

B mBeiiiiapckom unuane IBM

Bomnpoc 6. KTo BBes B Hay4HYI0 JIMTEPATYpPy TEPMUH HAHOMATEPUAIIBI?
I'. I'nentep
XK. U. Andepos

P. ®entaman

-y

“y

-

0. Hpekcaep

Bonpoc 7. [Touemy prubocomy Ha3bIBAIOT MOJICKYJISIPHBIM accemMoOsiepom?

PubGocoMebl cTposIT O€JIKH, OCHOBBIBASCh HA MHCTPYKIIUSIX, XPAHSAIIUXCS Ha
guTtkax PHK.
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Pu6ocombl nMEIOT pazmMep HECKOIBKO JECATKOB HAHOMETPOB.

Prubocombl MOTYT CBOpauMBAaThCS B KIIyOKH, U3MEHSSI YETBEPTUUHYIO
CTPYKTYpPY

Pu6ocoOb1 yMeroT mpeoOpa3oBbIBaTh MEXAHHUUECKYIO YHEPTHUIO B SHEPTHUIO
XUMHUYECKUX CBS3CH.

Bomnpoc 8. Ecii noMECTUTh TOHKUI CJIOU MOJyIPOBOJIHUKA C IIUPOKOM 3ampe-
MIEHHON 30HOW MEXIY ABYMsI MOJYIIPOBOJHUKAMU C Y3KOU 3aMpeii€HHOM 30HOM, TO
MOJTYYUTCS:

KBanTOBasA TOUKa

KBauToBas ama

“y

KBaHTOBBIl Oaprep

“y

KBauToBas uria

BOl'[pOC 9. Kak Ha3pIBaeTCs camasi BLICOKast OQHCPICTUYCCKAsA 30HA B QHCPI'CTH-
YCCKOM CIICKTPC HOJ'IYHpOBOI[HI/IKOB?

30Ha NPOBOJIUMOCTH
3anpeTHas 30Ha
BanenTnas 30Ha

KBauToBas 30Ha

Bompoc 10. Uto Takoe Be3UKyJibl?
CyOKJIeTOUHBIE YaCTHUIIbI

HanopasmepHbie BUPYCHI

“y

3aMKHYyTbIe OUCIIOHBIE MEMOpaHHBIE 000JOUKHU

“y

benkoBbie MOJIEKYIIBI, coiepskaiiye epMEHTHI

Bonpoc 11. Kakas BennunHa He BXoauT B ypaBHeHue [ 'n66ca-Tomcona?
Temneparypa naaBIeHUA

CBo0o/1Hast MOBEPXHOCTHAS DPHEPTUS

“y

N3MeHeHne TeninocoaepKaHus

“y

Bsiskocth kpucTamimra

Bonpoc 12. Uto Takoe MONEKyJISIpHBIN accembiiep?
Menpuaiiias yacTulla aToMa

MounekynspHas MaluHa, KOTopas 3amporpaMMHUPOBaHa CTPOUTH MOJIEKY-
JSPHYIO CTPYKTYPY U3 00JIee MPOCTHIX XUMHUECKUX OJIOKOB

CyOkJieTouHas yacTuiia
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Komnounusiit ancamons [1AB

Bonpoc 13. KTo BniepBbie BRIIBUHYII UJICIO O Pa3BUTUHA HAHOTEXHOJIOTHUH B CO-
BpEeMEHHOH (HOpMYTUPOBKE?

I1.C. JIannac
3. Ipekcinep

“y

P. ®eituman

-y

H. Bunep

Bomnpoc 14. Kak Ha3piBaeTcs 3HaMeHHUTas KHUTa J. [[pekciepa, mocBAIEHHAs
HAaHOTEXHOJIOTUU?

MammHbel KOHCTPYUPOBAHUS

Mamuabl HAHOTEXHOJIOT U

“y

MaiuHsbl CO3daHHuA

-y

MamHbl TEXHOJIOTUU

Bomnpoc 15. Kakoe cBONCTBO XapaKTEpHO JIsI MUKPOIMYJIbCHN?
MuKpo3MyJIbCHH MTPO3PAYHBIE )KUIKOCTH

MUKpO3IMyJIbCHHA UMEIOT TEMHO-CEPBIN LIBET

“y

MHKpOZ)MYJ'II)CI/II/I HCIIPO3PAYHBIC KUIKOCTH

~

MHKpOI)MYJII)CI/II/I ABJIAIOTCA XOPOIIMMHU ITPOBOAHUKAMHU JJICKTPHYICCTBA

Bomnpoc 16. Kakast u3 HaHOCTPYKTYp ABISETCS TEPMOJANHAMUYECKH HEYCTOM-
YUBOW?

Muxkposmyiibcust
Munernbt
VYriepoaHble HAHOTPYOKHU

HanocTtpykTypsl, hopmupyromuecss HHTCHCUBHOM IJIACTUYECKOH aedopma-
uen

Bomnpoc 17. Uto o3navaet ypaBHeHnue [ u66ca-Tomcona?
B3anMocBs3b TOBEPXHOCTH 00BEKTA U €r0 00beMa
B3anMocBs3b TeMIIEpaTyphl MJIaBICHUS KPUCTATUIUTA U BA3KOCTH
B3anMoCBsI3b N3MEHEHHS TETUIOCOICpKaHUSI KPUCTAUIUTA U €r0 COCTaBa

B3anMocBs3p TeMnepaTypsl IUVIABICHUS KPUCTAJUIMTA U KPUBU3HBI OTPaHU-
YMBAIOWIEN €0 TOBEPXHOCTH

Bomnpoc 18. B xakoM MUKPOCKOIIE UCTIOIB3YETCS] KAHTHIIEBEDP?
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CkaHUPYIONINKI CUIIOBOM MUKPOCKOIT
CkaHHMPYIOIIHI TYHHEJIbHBIN MUKPOCKOM
PactpoBeiii MuKpoCcKkon

IIpocBeunBaromnii 3JIEKTPOHHBIA MUKPOCKOIT

Bomnpoc 19. Pabora ckanupyroiiero TyHeJIbHOI0 MUKPOCKOIA OCHOBaHa Ha:
{ o
Jludpaknuu peHTreHOBCKUX JTy4eit

(" o o
9(1)(1)CKT TYHHCIINPOBAHUA 3JICKTPOHOB UCPC3 TOHKHUH JUIJICKTPHUICCKHUN

MPOMEKYTOK MEKY MPOBOJIAIIECH MOBEPXHOCTHIO 00pa3iia U CBEPXOCTPOM UTII0M
[IpocBeunBanue oOpasiia peHTT€HOBCKUMU JTy4yaMu

[TpocBeunBanue oOpasia MyIKOM JICKTPOHOB MPU YCKOPSIONIEM HaIpshKe-
auu 200-400 kB

Bomnpoc 20. Uto He MOXKET SIBASATHCSA CyNPaMOJIEKYJISIPHBIM aHCaMOIem?
Besukyna
Muneia
Muxkposmyibcus

IMPpaBUJILHOI'O OTBCTA HCT

Bomnpoc 21. O0paniatorcs a1 B HyJIb BOJTHOBbIE (DYHKIIMM HAa TPaHULE KBAHTO-

BOU SIMBI
S

Ha
Her

Bonpoc nocraBieH HEKOPPEKTHO

~

OTBeT 3aBUCHUT OT MU PHUHBI KBAHTOBOM SIMBI

Bomnpoc 22. [Tomenias TOHKHI CIIOW MTOTYNPOBOJHUKA C Y3KOU 3aIIpEIEHHON
30HOM MEXKIy ABYMS CIIOSIMU MaTepuaia ¢ 00Jiee MUPOKOM 3anpeiéHHoN 30H0H, 1MOo-
Jy4aroT:

KBaHTOBYyIO TOUKY
KBaHTOBYIO sIMY
KBanTtoBbIii Oapsep

KBaHTOBYyIO M1y

Bomnpoc 23. IToueMy KBaHTOBBIE TOUKH HA3bIBAIOT UCKYCCTBEHHBIMU aTOMaMu ?
KBanToBas Touka, KaKk U aTOM, UMEET PO

KBanToBas Touka MOXKET BCTYIIAaTh B XUMHWYCCKHUC PCAKIINH HOI[O6HO aTo-
MaM

KBaHTOBas Touka uMeeT pasMepsl aToMa
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B KBaHTOBOM TOUYKE ABMYKEHHE OrPAaHUYEHO B TPEX HAIPABJICHUAX U JHEP-
TETUYECKUH CIIEKTP IOJHOCTHIO TUCKPETHBIN, KAK B aTOME

Bonpoc 24. Uto takoe dpymiepen?
XKenezoconepxaias HAHOCTPYKTYpa, UCMOJIb3yeMasi B MEUIIMHE
VYrieponnas HAaHOTpYyOKa
CemMelicTBO mapooOpa3HbIX MOJBIX MOJIEKYIT 001Iei popmyiel Cn

[1nockwuii TuCT rpaduTa MOHOMOJIEKYIISIPHOM TONIIUHBI

Bomnpoc 25. Uto Takoe kanTunesep?
KommbroTepHbIii 6JI0K B CHIIOBOM MHKPOCKOTIE
KommproTepHas mporpamma 00pab0OTKH JaHHBIX CKAaHUPYIOIIETO MUKPO-
ckoma'  ITooxka Juist 0GpasLoB B paCTPOBOM MHKPOCKOIIE

30H7 B CKaHUPYIOLIEM CUIIOBOM MUKPOCKOIIE

Bomnpoc 26. Kak BenMurHa TyHHEJIBHOTO TOKA MPU pab0OTE TYHHEIBHOTO MUK-
POCKOIIA 3aBUCHUT OT PACCTOSHUSA MEXK]Ly OCTPUEM UIJIbI U UCCIIETyEMBIM 00pa3om?

JInHelHO BO3pacTaeT ¢ yMEHBIIEHUEM PACCTOSHUSA
JIMHEWHO YMEHBIIAETCS C YMEHBIIEHUEM PACCTOSIHUSA
OKCIOHEHIIMAIIBHO BO3PACTAET C YMEHBIIEHHEM PACCTOSHUS

BKCHOHCHHI/IaHBHO YMCHBIIACTCA C YMCHBIICHUCM PACCTOAHUA

Bomnpoc 27. Ilo nomenknarype MIOITAK ¢ymnepen C79 0603HauaeTCst CUMBO-
aoM (C7o-1sp) UTo o3HayaroT uudpsl B KBaAPATHBIX CKOOKaX?

['pynny cummerpun
JlutepaTtypHbl€ CCHUIKH

o
Juametp QyinepeHa B HAHOMETpax

Yuciio aTOMOB B KOJIBIIAX

Bomnpoc 28. Coequnenus QyiuiepeHOB, B KOTOPHIX MIPUCOCAUHEHHBIE aTOMBI,
HMOHBI WJIM MOJICKYJIBI HAXOJISITCSL CHAPY KU YTJIEPOIHONU 000JI0YKH, Ha3bIBAKOTCS:

DK303/IpalIbHbIEC COCTMHEHUS
DHA03ApaIbHBIC COSTUHEHUS
CynpaapanbHble COCTUHEHUS

[TapanpanbHbIle COEAUHEHUS

Bomnpoc 29. Kakre HAaHOCTPYKTYpbl OOHAPY>KEHBI B IIIYHTUTOBBIX TTOpoaax?

OnHocolHBIE HAHOTPYOKH
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QyIuepeHbl
JIurmmocomMbl

MarsuTHbIe KUIKOCTU

Bomnpoc 30. B xakom rony H. ®@eliHMaH BBIABUHYJ UACIO O PA3BUTUN HAHOTEX-
HoJyiorun?

© 1653
© 1876
© 1959
* 1985

Bonpoc 31. Kak mensiercst Bkiiag mexdasHoi 006J1acTy B 001IMe CBONHCTBA 00b-
€KTa IIPU YMEHBIICHUH €ro pazmepa’?

[Ipu ymenbiieHnn pazmepa 00bekTa BKIIa] Mexx(pa3Hoi 00J1acTu B oO1ue
CBOMCTBa 00BEKTa YMEHbILIAETCA

[Ipu ymenbIieHnn pazmMepa 00bekTa BKIIa ] Mexkda3HoU 00J1acTu B 0011I1e
CBOMCTBa 00BEKTa YBEIINYUBACTCS

[Ipu ymenblIeHnH pa3zMepa 00beKTa BKIIaJ MexX(pa3HoU 00JacTu B o0Lme
CBOMCTBa 00BEKTa MPOXOIUT uepe3 MakcuMyM pu 100 Hm

[Ipu ymensbIieHn# pazmepa 00beKkTa BKIa Mexda3Hoi 00acTu B 0011I1e
CBOICTBa 00BEKTa MPOXOIUT Yepe3 MUHUMYM 1ipu 100 HM

Bomnpoc 32. Uem uzBecten 3. [pekcuep?
OcHoBaTeNlb HAHOTEXHOJIOTUH

Hanwucan u3BecTHyto KHUTY "MamumHbl co3aanus’"

r

SIBnsieTcst Mpe3uICHTOM MEXIYHApOAHOTO 00I1IeCTBA HAHOTEXHOJIOTHUU

-y

[TepBOOTKpBIBATEINH YTIAEPOIHBIX HAHOTPYOOK

Bonpoc 33. Uto 03HauaeT OTHOCSAIIUNCS K CO3/IaHUI0 HAHOOOBEKTOB TEPMUH
"Bottom up"?

Coznanue HaHOCTPYKTYPUPOBAHHOTO CJI0S1 HA TOBEPXHOCTH OOBEKTa

CtpykTypoobpazoBaHue, CO3/IaHie HAHOCTPYKTYP U3 aTOMOB M MOJIEKYI
~

JlucrieprupoBaHue, yMEHbIIICHUE pa3Mepa HAHOOOHEKTOB

Coznianre HaHOCTPYKTYPUPOBAHHOIO CIIOSI METOJIOM CyOJIMMalnu Bele-
CTBa

Bonpoc 34. Uto Takoe KBaHTOBas TOUKa?

KBaHTOBas TOuka mpeaCcTaBisieT cCo00M HAaHOOOBEKT OJTHOTO MaTepuasa
HaXOJIANIUNCS Ha MaTPHIIE U3 APYroro Marepuaa
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DneMeHTapHasi CTPYKTypa KBAaHTOBOIO U3JTy4EHUS
Hanopa3mepHblil pa3pbiB B 3JIEKTPOMATHUTHOM U3Ty4YEHUU

KBaHT, HaXOI[HH_II/II\/’IC}I B DJICKTPOMArduTHOM II0JIC

Bonpoc 35. Uto Takoe HaHOTpYyOKH?

HpOTH)KGHHBIe CTPYKTYPBbI, COCTOAIINC U3 CBépHYTLIX I'CKCaroHaJbHBIX CC-
TOK C aTOMaMH YTIJICpOAa B y3JIaX

CeMeicTBO mapooOpa3HbIX MOJIBIX MOJIEKYJT oomei hopmynoit C,
[IpoTspkeHHBIC CTPYKTYPHI U3 YIJIEPOAHBIX MEPETICTEHHBIX TIETen

MGT&HHOOPF&HH‘J@CKHC BHUTBIC ITOJIMMCPBI

Bonpoc 36. KTo 3 u3BeCTHBIX HCCIEN0BATENIECH HE ABsieTCs gaypearoM Ho-
OeseBCKOM mpeMun?

© XK.-M. Jlen
KN Andepon

P. ®eitnman

~

HpaBI/IJIBHOFO OTBCTA HCT

Bomnpoc 37. Kakoe n3 BbICKa3bIBAHUN COOTBETCTBYET ONPEACICHUIO HAHOTEX -
HOJIOTWH, JaHHOMY B HanmmonansHOM HaHOTEXHOJIOrMYecKor nHuuaTuse CLIIA?

HanoTexHomorus — 3T0 TEXHOJIOTHS CO3JaHA HAHOMATCpHUaJIOB
HanoTexHOo10russ — 3TO TEXHOJIOTHUS 6Y,[[YH1€FO

CyuiHocTh HAHOTEXHOJIOTHH B CLIOCOOHOCTH paboTaTh Ha MOJIEKYJIIPHOM
YpOBHE, aTOM 32 aTOMOM CO3/1aBaTh OOJIbIINE CTPYKTYPhI C PYHIaMEHTaIbHO HOBOM
MOJIEKYJIIPHOM OpraHu3anuen

CYTB HaAHOTCXHOJIOTHH B CO3JaHHNH HAHOMCXaHU3MOB

Bomnpoc 38. Uto takoe CVD?
HcnapeHue u ocaxaeHne B MHEPTHOU cpejie

Hcmapenue u ocaxxaeHUE B pEaKIIMOHHOM CPEE C MOJTYYEHUEM HOBBIX CO-
eINHEHUHN

CamopacnpocTpaHIrOIUKACS BBICOKOTEMITEPATYPHBIN CUHTES

DJIEKTPOHHBIN UMM Ha OCHOBE KBAHTOBOM TOYKHU

Bomnpoc 39. Kak na3piBasiace peub P. DeitHmaHna 0 pa3BUTUM HAHOTEXHOJIO-

rumn?

Mammnsl coznanus - "The enging of creation”

Ha nue muoro mecta - "There is Plenty of Room at the Bottom"
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HanoctpykTtypsl - "Nanostructures"

HanoycrpoiicTsa - "Nanodevices"

Bomnpoc 40. B xakux ycTpolcTBaxX NPUMEHSATCS MAarHUTHAS JKUJIKOCTh?
Kuneckorsl
Tpan3ucTopsl
YcTpoiicTBa CMa3Ku MarHUTHBIX JIEHT

S JInHaMuKun

Bonpoc 41. Uto 03Ha4aeT OTHOCSIIHMIACS K CO3JJaHIIO0 HAHOOOBEKTOB TEPMUH
"Top down"?

-~
JlucneprupoBaHue, yMEHBIICHHE pa3Mepa 00beKTa
CrpykTypooOpa3zoBaHue, CO3JaHUEe HAHOCTPYKTYp U3 aTOMOB U MOJIEKYJI

Co3nanre HaHOCTPYKTYPUPOBAHHOTO CJIOSI HA HU)KHEN MOBEPXHOCTH 00b-
eKTa

Coznanue HaHOCTPYKTYPUPOBAHHOTO CIIOSI OCAAUTEIBLHBIMUA METOIAMU

Bonpoc 42. Kaxkoit u3 Poccuiickux By30B BiepBbie TPOU3BENT HAOOP CTY/ICH-
TOB Ha CHENUAJIBLHOCTD "HAHOMATEpUAJIbI' JIJIs1 UHKEHEPOB?

“ PXTV um. JI.U. Menneneesa

MockoBckas TocyJapcTBEHHAs aKaIeMUsi TOHKOW XUMHUUYECKON TEXHOJIOTHHI
um. M.B. JlomoHOCOBa

Cankr-IleTepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYECKUN HHCTUTYT

VYpanbCKuil rocyJapCTBEHHBIN YHUBEPCUTET

Bonpoc 43. Uto Takoe pazMepHbIil 93P deKT B TEXHOJIOTHH HAHOMATEPUAJIOB?

N3meHenue cBONCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa JIEMEHTOB
UX CTPYKTYPbI

N3menenune pazmMepa HAHOOOBHEKTOB B 3aBUCMMOCTH OT BHEIIIHUX YCIOBUM
N3menenue cBONCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIIHUX YCIIOBUN

HN3meHneHue pasmMepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

Bomnpoc 44. YUto Takoe 1MnocomsI?
CyOKJIETOUHBIE YaCTHIIbI
benkoBble MOEKYJIbI, CONlEpKaIIe PEePMEHTHI
Hanopasmepnsblie BUpycsl

3aMKHYyTBIE OUCIIOMHBIC MEMOpaHHBIE 000TOUKHU
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Bomnpoc 45. Uto Takoe MarHuTHas KUAKOCTh?
PacnnaBneHHBIM MarauT
B3Bech peppoMarHUTHBIX YaCTHUIL B KUIKOCTH
KunkocTs, moABEprHyTast MarHUTHOM 00paboTKe

KunkocTr, M3MEHSIONINE YISTbHBI 00beM MPYU HaMarHUIMBaHUN

Bonpoc 46. Kakoe HazBaHue 1151 HAHOTIOPOIITKOB M HAHOMATEPHAJIOB UCITOJIb-
3oBajiock B CCCP "Haunnag ¢ 50-x ronos?

YaeTpagucnepcHbie
BricokonucnpecHsie
HanonucnepcHsie

CepxaucnepcHbie

Bomnpoc 47. Uto o3HayaeT TepMuH "HaHO"?
HaHo (mo-rpeuecku nanos) 03HavaeT KapiauK
Hano (mo-apeBHerepMaHcKky nanor) o3Ha4yaeT THOM
HaHo (mo-uTtanbsHCKH nano) o3Ha4aeT MAJICHbKUH YEeJIOBEK

Hano (mmo-ucnancku nanes) 03Ha4aeT MEJIKOE KUBOTHOE

Bonpoc 48. Ilouemy KBaHTOBBIE TOUKHU Ha3bIBaIOT UCKYCCTBEHHBIMH aTO-
MamMu?

KBanToBas TOYKd, KaK 1 aTOM, HMCCT AP0

KBanToBas Touka MOXKET BCTYIIAaTb B XUMHWYCCKNEC PCaKIINH HOI[O6HO aTo-
MaM

KBanToBas Touka umMeeT pPa3sMECPLI aTOMa

B xBaHTOBOI TOUKE ABUKCHUEC OI'PAaHUYCHO B TpéX HalpaBJICHUAX WU OHCP-
FeTUYCCKUU CIICKTP MMOJHOCTBIO I[HCerTHBIf/'I, KaK B aTOMC

Bomnpoc 49. YkaxuTe npaBHWIbHYIO MOCIEA0BATEILHOCTh BUJIOB JTUTOrpaduu
B 3aBUCUMOCTH OT YMEHBIIIEHHUS pa3Mepa MoJIy4aeMbIX JIEMEHTOB HHTETPaIbHBIX
cxem (MUMC)

OnTuyeckas » Y ®-nurorpadus » PeHTreHOBCKast » DIEKTPOHHO-TTydeBast

DneKkTpoHHO-TyueBas » PentrenoBckas » Y @-nurorpadus » Onruueckas

“y

Pentrenosckas » Y ®-nurorpadus » Onruueckas » DIEKTPOHHO-TTydeBast

~

Y®-nmurorpadus > Ontudeckast > DNEKTPOHHO-JTy4deBast > PEHTreHOBCKas

Bonpoc 50. Yto Takoe npekypcop?

AnnapaT JJIS1 TIOJTYYCHU S HAHOYACTUIT
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JIro60e ucxoaHoe BEIIECTBO B XMMUUYECKOM peakluy MoydyeHus: HaHOoYa-
CTHLL

HcxomHoe BemecTBo, KOTOPOE CTAHOBUTCS HEOOXOUMOM, CYITIECTBEHHOM
4acThbIO MPOYKTa

BGHIGCTBO-KaTaHI/BaTOp IIpH IIOJIYYCHUHY HAHOYACTHII.

Bonpocsl k 3a4ery

1) O6mue cBeneHUs: 0 HAHOTEXHOJOTHSIX: YTO MOHMMAETCA IMOJA TepPMUHAMU
"Hanomarepuansl", "Hanorexnomorun", "Hanocucremnas texuuka". Ilpusectu npu-
MEpHI.

2) CxkaHMpYIOIIUI TyHHEJIbHBIA MUKPOCKOIL: YCTPOWCTBO, IPUHIUI JACHCTBUS,
PEXKUMBI pabOTHI.

3) CxkaHUpYIOIIHMIT aTOMHO-CUJIOBOM MHKPOCKOI: YCTPONCTBO, NMPUHIIUI JIEH-
CTBUS, CITOCOOBI MPOBEEHUSI AaTOMHO-CUIIOBOM MUKPOCKOIIHH.

4) 3onoBas aurorpadus.

5) C uem cBs13aHa NOBBIIEHHAS TPOYHOCTh HAHOKPUCTAIIMYECKUX MAaTEPUATIOB.

6) KakoBa 0COOEHHOCTb CTPYKTYpPbl MEX3EpPHBIX TI'PAaHMI] HAHOKPUCTAJUIMYE-
CKOI'0 MaTepuala.

7) KakoBa 101151 HAHOKPUCTAIUTMYECKOTO BEIIECTBA, IPUXOISIIETOCS HA MEXK3e-
PEHHBIE TPaHULIBI.

8) [IpuBenute popmMyIibl, ONMUCHIBAIOIINE 3aBUCUMOCTH OOIIEH JTOJIM TTOBEPXHO-
CTEN paszfena, T0JIEN MEK3EPEHHBIX I'PAHULL, a TAKKE TPOWHBIX CTBIKOB OT Pa3MEpPOB
KpHUCTAaJUIOB.

9) KakoBbI TepMOIMHAMUYECKIE OCOOCHHOCTH HAHOCTPYKTYP.

10) Kak MOXHO paccuuTaTh 3JIEKTPOCONPOTHUBICHUE HAHOMATEPHUAJIOB.

11) Onpenenure ocoOeHHOCTH HaHO(EPPOMArHETHKOB.

12) Yem 3amensiercs peppomMarHeTusm npu Nepexoae K HaHOMETPOBBIM pa3Me-
paM.

13) Onpenenure MOHATHE CyTIEPIIAPAMATrHETHU3M.

14) [lepeuncnure TUNIBI HAHOITOPUCTBIX MATEPHUAIIOB.

15) Yem xapakTepusyercs MOPUCTOCTb.

16) YUto Takoe 1IEONUTHI U TA€ OHU IPUMEHSIIOTCS.

17) [aiite onpeneneHue aMmop(PHOTO COCTOSHUSI TBEPAOTO TENa.
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18) Uto Takoe OIM3KWIA U JaTbHUM MOPSAJIOK B TBEPIAOM TEIIE.

19) HazoBute OCHOBHOE OTIMYME MOHITHH «aMOPHHOE COCTOSHUE» U «CTEK-
J000pa3HOE COCTOSTHUEY.

20) HazoBuTe OCHOBHBIE CTIOCOOBI OJIYYEHUSI aMOP(HBIX CIJIaBOB.

21) B uyewm 3akirodaercs OCHOBHOE OTJIMYME 30HHOM CTPYKTYpbl aMOP(HOTrO
MOJIYITPOBOJIHHKA OT €r0 KPUCTAJUIMYECKOrO aHaJora.

22) UYrto Takoe ¢dyiuiepeH.

23) Uro Takoe pynepuThI.

24) Yto Takoe HAaHOKOMITa3UIIMOHHBIM HAHOMATEpHUaJ.

25) B dem 3akitodaeTcsl OTIMYME METAUIMYECKOT0 HAHOKOMIIO3WTA OT MOJIH-
MEpPHOTO.

26) Kakue CcymiecTByOT TUIIbl HAHOKOMITO3UTOB.

27) Kak U3MEHSIOTCSI MAarHUTHBIE CBOWCTBA ITOJIMMEPHBIX KOMITO3UTOB.

28) [IpuBenute npumepsbl GOPMUPOBAHUS METALTONOIUMEPHBIX HAHOKOMITO3H-
TOB.

29) B kakux ycnoBusax GOpMHUPYIOTCS HAHOKPUCTAIUIMYECKHUE TUICHKH.

30) Onpenenute poib SHEPTUU OCAKIAEMBIX HOHOB B MOHHO-IIJIA3MEHHBIX MeE-
TOAAX.

31) HazoBute mexaHu3Mbl ymnpaBieHus (GOpMHPOBAHHEM HAHOKPUCTAJIIMYE-
CKUX MOKPBITHM.

32) Yto Takoe HAHOKOMIIO3UTHBIE ITOKPBITHUS.

33) Kakue CcyiiecTBYIOT IpyIibl HAHOKOMIIO3UTHBIX MTOKPBITUN U KaK OHU KJ1ac-
CU(ULIHPYIOTCA.

34) C yeM CBSI3aHO MOBBIIIEHUE TBEPAOCTH B HAHOKOMIIO3UTHBIX MOKPBITHSIX.

35) Kak BnusieT cTpyKTypa NOKPHITUI Ha TEPMUUYECKHE CBOMCTBA.

36) Uro coboil npeacTaBisieT aHTUKOPPO3UOHHBIN MPUITOBEPXHOCTHBINA HAHO-
CJION KOHCTPYKIIMOHHOT'O MaTepuraa.

37) Uto coboii mpeacTaBisieT TepMOOapbEePHBIN MPUITOBEPXHOCTHBIN HAHOCION
KOHCTPYKIIMOHHOTO MaTepuara.

38) B uemM cOCTOUT TEXHOJIOTHUSI U3TOTOBIEHHSI HAHO(DIIOUIHOTO YUIIa U TJ€ OH
MPUMEHSETCA.

39) Uro Takoe OMOYUT U T/Ie OH PUMEHSETCS.
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40) Kak mojy4aroT CBEpXTOHKHE METALITUYECKUE U yTIIepOAHbIE (DOJBIU U Te
OHH NPUMEHSIOTCS.

41) Ha3oBuTe OCHOBHBIE HAIPABJICHHS IPUMEHEHNS HAHOKPUCTAIIMYECKHUX Ma-
TE€PUAJIOB B IIPOMBIIIJICHHOCTH.

42) [IpuBeauTe npuMepbl NPUMEHEHUSI HAHOCTPYKTYP B PUOOPOCTPOEHUHU.

43) HazoBuTe 0COOEHHOCTH NMPUMEHEHUS] HAaHOPAa3MEPHBIX CTPYKTYp, CO3IaH-
HBIX C IIOMOILBIO ITYYKOB 3apsKEHHBIX YaCTHULI.

44) Ha3oBuTe BO3MOXHOCTH IPUMEHEHUS YTIEPOIHBIX HAHOTPYOOK. [IpuBe-

JUTE TIPUMEPbI TIPUMEHEHUSI HAHOCTPYKTYP B OMOTEXHOJIOTHHU.

7.4. MeToauKa OlleHUBAHUS 3HAHU, YMEHUI, HABBIKOB

OneHka 3HaHUN, YMEHUM 1 HABBIKOB U (WJIM) OMBITA ACSITEILHOCTH, XapaKTepH-
3YIOIIUX ATarbl (POPMUPOBAHUS KOMIETSHIIMH MO JUCHUILUIMHE MIPOBOAITCS B hopme
TEKYIIIETO KOHTPOJISI U MPOMEXKYTOUHOM arTecTanuu. TeKkyuii KOHTPOJIb TPOBOAUTCS
B TEUEHHUE CEMECTpa C IIEJIbIO ONpE/EICHUS YPOBHS YCBOEHHUS 00YyYaIOIMMUCS 3HA-
HUM, GOpPMHUPOBAHUSI YMEHUN U HABBIKOB, CBOEBPEMEHHOTI'O BBISIBIICHUS MPEToiaBaTe-
JIEM HEJIOCTATKOB B MOJITOTOBKE OOYYAIOIIUXCS U MPUHATHUSI HEOOXOAUMBIX €p MO €€
KOPPEKTUPOBKE, a TAKXKE /I COBEPIIICHCTBOBAHUS METOIUKU 00YUYEHUSI, OpTraHU3aIlu
y4ueOHOM paOOThl U OKa3aHUsl MHAUBUYAJIbHON TOMOILIX 00yYarOIMMUCH.

Kpurepuu onieHk# 3HaHMi CTY/IEHTOB NPHU NPOBEEHUN TECTHPOBAHUSA

OneHka «OTJIMYHO)» BBICTABJISICTCS MPHU YCIOBHHM MPaBUIBHOIO OTBETA CTY-
JIeHTa He MeHee YyeM 85% TeCTOBBIX 3aIaHHM.

OuneHka «X0pouo» BbICTABIISIETCS IPU YCIOBUY MTPABUIIBHOTO OTBETA CTYAEHTA
He MeHee yeM 70% TeCTOBBIX 3aJaHuUM.

OueHka «yJ10BJIETBOPUTEILHO)» BBICTABIISCTCS IMPU YCIOBUH MTPABUILHOTO OT-
BETa CTyJieHTa HEe MeHee yeM 50% TeCTOBBIX 3aJJaHUil.

OueHka «HeyJa0BJeTBOPUTEIbLHO0» BHICTABIISICTCS MMPU YCIOBUH MPABUIBHOTO
oTBeTa CTyZieHTa MeHee ueM 50% TeCTOBBIX 3ajaHuM.

Kpurepuu onieHk#n 0TBETOB Ha 3a4eTe

OueHKHN «3a4TeHO0» 3aCyKUBAET CTYJIEHT, 0OHAPYKUBIIUI BCECTOPOHHEE,

CUCTEMATHUYECKOE U TIIyOOKOE 3HAaHUE YYeOHOT0 MaTepualia, yMErouii CBOOOHO BbI-

MOJIHATH 3aJaHus, IPEyCMOTPEHHBIE MPOrPaMMON, YCBOMBIIINI OCHOBHYIO U
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3HAKOMBIW C JIOMOJHUTEIBHOW JTUTEPaTypOl, peKOMEHI0BaHHOU Kadeapoi, 1eMOH-
CTPUPYIOIIUE CUCTEMATUUYECKHUI XapaKTep 3HAHUM M0 JUCUUILIMHE U CIIOCOOHBIE K UX
CaMOCTOSITEIbHOMY TIOTIOTHEHUIO ¥ OOHOBJICHUIO B X0J1€ yU€Obl.

OuneHka «He3a4YTeHO» BBICTABJISIETCS CTYyJEHTaM, OOHAPYXUBIIUM MpPOOENbl B
3HAHUSAX OCHOBHOTO Y4€OHOIr0 MaTepHalia, Oy CKAIOIIUM NPUHIIUITUAIIBHBIC OIIIHOKN
B BBIIIOJIHEHUU NPEAYCMOTPEHHBIX MPOrpaMMoOil 3aaHuid. Takol OLIEHKH 3aCITykKu-
BAIOT OTBETHI CTYAECHTOB, HOCSIIIME HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBI,
MTOBEPXHOCTHBIN XapPAKTEP, KOrJa CTYJCHT HE NMOHUMAET CYHIECTBA M3JIaraéMbIX UM
BOIIPOCOB, YTO CBUAETENBCTBYET O TOM, YTO CTYJIEHT HE MOKET JAJIbIIE POJIOIKATh

oOyueHue 0e3 TOMOTHUTENbHBIX 3aHATUH 110 COOTBETCTBYIONIEH UCIIUIIIINHE

8. IlepeyeHb OCHOBHOM M JONOJTHUTEIBbHON YUeOHOM JIUTEPATYPHI,
HEe00X0AMMOii 17151 0CBOCHUS TMCHUIIIMHBI

a) Ocnoenasa 1umepamypa:

1. MatepuanoBeieHre U TEXHOJIOTHUS MaTepUaJIoB: yueOHOE ocoOue, peKoMm.
Hayuno-meroaudeckum copetom / ITox pen. A. U. bateimea. - MockBa: MTH®DPA -
M, 2013.

2. KoBmioB A.H. OcHOBBI HAHOTEXHOJIOTUM B TEXHHUKE: ydeOHOE Mmocooue i
CTy. BbIcIL. yueO. 3aBefeHuit. Jomyur. YMO no o6pazoBaHuio B 00J1. aBBTOMaTU3UPO-
BAHHOI'0 MAaIlIMHOCTPOEHUS. - 2-€ u31., cTep. - MockBa: M3aar. uentp "Axagemus",
2011.

0) /lononnumenvnan 1umepamypa:

1. JTozoBckuii, B.H. HanotexHonoruu B 3JeKTpoHUKe. BBeeHue B ciennaib-

HOCTh: yuel. mocooue / B.H. JlozoBckuii, C.B. Jlo3oBckuii. Cankr-IletepOypr: Jlans,

2018. https://e.lanbook.com/book/107288

2. Peanmu3anus ”THHOBAalMOHHBIX TEXHOJIOTUH TEXHUYECKOTO CEPBHUCA: HAYYHOE
uznanue / [1. . bypak, U. T'. I'ony6eB. - MockBa: ®I'BHY "Pocundopmarporex",
2014.

3. Peanmzarnus naHoBaninoHHBIX TpoekToB B AIIK: onbiT u mepcnexktussr / T.
E. Mapunuenko, B. H. Ky3pmun, A. I1. Koponbkosa - M.: ®I'BHY "Pocundopma-
rpotex", 2017.
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https://e.lanbook.com/book/107288

9. IlepeyeHn pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHUKALIMOHHOM CeTH

«/HTepHeT», HeOOXOAUMBIX IJISI 0CBOEHHS JUCHUILIHHbBI

1. MuHHCTEPCTBO CENBCKOTO X03siicTBa PD.- mcx.ru

2. Elibrary. ru (PUHLI)- nay4nas snexkrponHas oubdianoreka. — Mocksa, 2000.

http://elibrary.ru

3. Muposas nudposas o6udimoreka - https://www.wdl.org/ru/country/RU

4. Hayunas 6ubmmorexka MI'Y umenn M.B. JlomonocoBa - http://nbmgu.ru

5. Poccuiickas rocygapcTBeHHast OMOIMOTEKA - rSl.ru

6. becmiatHas anexkTpoHHas OubaMoTeka - EaMHoe okHO aocTtyna k obpa3osa-

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

7. Pecypc MCX P® - Cuctema quCTaHIMOHHOTO MOHUTOPUHTA 3€MEJIb CEJlb-

xo3HazHaueHus AIIK (CIAM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®depnepanbhas ['eonrpopmaninontas cucreMa «ATiac 3e-

Menb cenbxoznazHaueHus» (PI'MC A3CH)- http://atlas.msx.ru.

HanmeHoBaHue anek-

HaumeHoBaHune opraHusauuu-sna-

. MpuHap- .
TPOHHO-OMONMOTEYHOI Appec caiita Aenbla, PeKBM3UTbI JOTOBOPa Ha 1C-
NeXHOCTb
cucremsl (A6C) nonb30BaHue
?;;'gﬁ:?ﬁ;ggfgﬁ:g:::aﬂ 000 «M3patenbcTBo MaHby CaHkT-Me-
Natb» (<MHXEHEPHBIE CTOPOHHAS | http://e.lanbook.com | Tepbypr doroeop Ne 115 ot 17.03.2020
r.c15.04.2020 r. no 14.04.2021 r.
Hayku» n «HdopmaTHKay)
[octyn k konnekummn «Egu-
Ha MIPOHECCHOHANbHaS 000 «W3patenbcTtBo MaHb» CaxkT-lMe-
0asa AnA arpapHbiX 8y308 , Tepbypr [orosop Ne 80/22 ot
jfllgl:ﬁanT:ﬂ:ﬁTzz ﬂ::::. SMEC CTOPOHHASA | hitp://e.lanbook.com 22.03.2022 1. ¢ 15.04.2022 . 7o
P ' 15.04.2023 .
KEHEPHO-TEXHUYECKINE
HayKu
ONEeKTPOHHO-6KBrnMoTeYHas
cuctema «/3gaTenbeTeo 000 «W3patenbcTtBo MaHby CaxkT-lMe-
NaHby. «3KOHOMMKA M Me- | CTOpPOHHAS | http://e.lanbook.com | TepBypr Lorosop Ne 47 ot 20.01.2020
HeMKMeHT- M13naTenbcTBo ¢ 01.02.2020 r. go 01.02.2021 r.
HatukoB u K»
00O «[Monnpen cnpasoyHukny Corna-
Polpred.com CTOPOHHsAS | http://polpred.com weHwve ot 05.12.2017r. bes orpaHuye-
HWS BPEMEHN.
ONEeKTPOHHO-6KBrnMoTeYHas 000 «W3natenbcTBo MlaHb» CaHkT-Me-
cuctema «M3gatenscTBo cTopoHHss | http://e.lanbook.com | Tepbypr fdorosop ot 09.07.2013 .
Naby (KypHanbl) Be3 orpaHnyeHns BpeMeHu
_ o 000 «HOpait» [orosop Ne 35 ot
OBC «HOpant» CTOPOHHSS ggﬁr']/g\pgw'b'bho' 12.12.2017 r. k pa3geny «JlereHgapHble
— KHMrn» Be3 orpaHnYeHnst BpeMeHM
35C «lOpaiim CMO CTOPOHHSS http://www.biblio- 000 «3neKkTpoHHOE M3aaTensLCTBO

online.ru/

tOpanT» Jorosop Ne 195 ot 16.12.2021 r

29



http://www.mcx.ru/
http://elibrary.ru/
https://www.wdl.org/ru/country/RU
http://nbmgu.ru/
http://rsl.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://sdmz.gvc.ru/
http://atlas.msx.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://рolpred.com/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/

| | | [C18.02.2022 o 17.02.2023 .

10. MeToguyeckne yKazaHus 1JI 00y4aIOLIMXCH MO OCBOCHHUIO
AUCHUTIMHBI

Nzyuenne nucuuruinabl «Hanorexnonorun B AIIK» ocymectusiercst ¢ uc-
MOJIb30BaHMEM KIIACCUUECKHUX (POpM yUEeOHBIX 3aHATUMN: JEKIUI, MPAKTUIECKUX 3aHsI-
TUH, CAMOCTOSITENIbHON pabOThl BO BHEAY JUTOPHON OOCTaHOBKE.

PexomMeHIa1MM 110 NOATOTOBKE K JIEKIIHOHHBIM 3aHATHAM (TeoOpeTHYeCKui
Kypc). Jleknus sBiseTcs Bexymeld popMoil yueOHbIX 3aHATHH. JIeKIus npeaHa3Ha-
YeHa I U3JI0KEHUs MPENoIaBaTeeM CUCTEMAaTU3UPOBAHHBIX OCHOB HayYHBIX 3Ha-
HUH 10 AMCUMIUIUHE, aHATMTUYECKOW MHPOpPMAIMN O AUCKYCCHOHHBIX MpOOJieMax.
Ha nexnuu, kak mpaBuiio, NOJHUMAIOTCS HAan0OJIee CII0XKHBIE, y3JI0BBIE BOIIPOCHI y4e0-
HOM THCUMIUIMHBI.

MakcumanbHbli 3Q(EKT JeKIHs JaeT TOrAa, KOra CTyI€HT 3apaHee TOTOBUTCS
K JICKIIMIOHHOMY 3aHSITUIO: 3HAKOMUTCS ¢ IpoOJieMaMu JIEKIIMU IO YYEOHUKY WM TI0
porpamMme JIUCLHUILIMHBL. PEeKOMEHIyeTcs NMpocMaTpHUBaTh 3alUCH IPEIBITYIIETO
y4eOHOI0 3aHATHUS, UCXOAS U3 JOTUYECKOTO €AMHCTBA TEM YUEOHOM TUCUUTLINHBI.

B xoze nexuuu cTyeHTy 1eiaecoo0pas3Ho:

CTpeMHUTBCS HE K JTOCIOBHOM 3allMCU U3JIaraéMoro MpenojaBaTeieM y4eOHoro
MaTepuaia, a K OCMBICICHUIO YCIBIIIAHHOTO W 3allMCU CBOMMH CJIOBAMH OCHOBHBIX
(GakToOB, MBICIIEH JEKTOpA; BhIpAaOAThIBATh HABBIKM TE€3MCHOTO M3JIOKEHMS U Hamuca-
HUs yueOHOro MaTepuasa, BECTH 3allMCH «CBOMMHU CIIOBaMM», BMECTE C TEM, HE JOIyC-
Kasl ICKa)KEHUS WJIY TIOJIMEHBI CMBbICIIa HAYYHBIX BbIpaykeHni. OnpeneneHus, Ha KOTo-
pbie 00palaeT BHUMaHKE MPENoaaBaTellb JU00 CI0BaMu, JIMOO MHTOHALIUEH, CIeayeT
3allMChIBaTh YETKO, 10CI0BHO. Kak mpaBuiio, Takue onpeeneHns NpenoaBareb 1no-
BTOPSIET HECKOJIBKO Pa3 UM JAET MO 3aIlNCh.

1. OcTaBiATh B TETpaay ISl KOHCHEKTa JIEKIIMU IIUPOKHUE MOJIsl, MO0 BECTH
3aIliCU Ha OJJTHOM CTpaHUIle. DTO HY>KHO AJI TOTO, YTOOBI B JAIIbHEUIIIEM MOKHO OBLIIO
Obl BHOCHTH HEOOXOIMMBIE [OMOJHEHHUS B COACpPNKAHHE JIEKUHUU U3 Pa3IMYHbIX
MCTOYHHUKOB: MOHOTpaduil, yueOHbIX TOCOOUH, NEPUOIUKHU U AP.

2. Ilucatp Ha3BaHHME TeMbl, y4eOHbIE BOMPOCHI JIEKIMHU HAa HOBOW CTpaHMIIE

TeTpajy, YTOObI JIETKO MOKHO ObLJIO HAMTH HE0OXOUMbIE YyUeOHBI MaTepHall.
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3. Haumnatp Ka)ayl0 HOBYIO MBIC/Ib, HOBBIM ()parMEHT JIEKUUU C KpacHOU
CTPOKH; 3ar0JIOBKU U TIOJ3ar0JI0OBKHU, BaXKHEHIIINE MOJI0KEHHS, HA KOTOpbIe oOpariaer
BHHMMAaHHUE TpErNo/iaBaTelb, a TAK)KE OMPECNICHUs BBIIEATh: OyKBaMU OOJBIIETO
pas3Mepa, YepHUIIAMH JIpYroro LBETa, JINOO MOYEPKUBATH.

4. HymepoBate BeTpeuaromuecs B JIeKUuu nepednciienns uudppamu: 1, 2, 3 ..
., 11 OykBamH: a, O, B... [lepeuncnenus ayuiie 3anuceiBaTh cTOIONOM. Takas 3amuce
IPUJIAET KOHCIIEKTY OOJIBIIYIO HArJIsAHOCTh U CIOCOOCTBYET JyUlIeMY 3alIOMUHAHUIO
y4eOHOro Marepuana.

5. Bbeipabotath yqoOHYIO M TNOHATHYIO IJIsl ce0sl CUCTEMY COKpalleHUN Hu
YCIIOBHBIX 0003HAa4YeHHI. DTO SKOHOMUT BpeMsi, MO3BOJIAET 3alMCHIBATh MaTepual
KQKJI0M JIEKIIMH MTOYTH JOCIOBHO, JAET BO3MOKHOCTh CKOHUEHTPUPOBATh BHUMAaHHE
Ha COJEpKaHWM H3JIaraéMoro MaTepuaja, a HE Ha MEXAaHMYECKOM Ipolecce
KOHCIIEKTUPOBAHUS.

[To oxoHYaHUIO JNEKIMH 11eneco00pa3Ho JopabaThIBaTh €€ KOHCIIEKT BO BpeMs
CaMOCTOSITENIbHOM pabOTHhI B TOT K€ JIEHb, B KpallHEM Cllydae, HE MTO3HEE, YEM CITyCTs
2-3 1HA mocie ee MPOCIYIIMBaHUs. JTO BaXXHO MOTOMY, YTO €Ill€ He 3a0bIT y4eOHBbIi
MaTepual JEKIHUH, CTyACHT HAaXOAMUTCS I0J €€ BIEYATICHUEM, KaK IPAaBWIO, SICHO
MOMHUT YKa3aHUs IPEnoJaBaTess, XOpOUIo OCO3HAET, YTO EMY HEMOHATHO U3 MaTepH-
aJia JEKIMH.

PexoMeHAalMM 1O MOATOTOBKE K NMPAKTHYeCKHMM 3aHATHAM. CTyaeHTam
cJIelyeT MPUHOCUTH C COO0I pEeKOMEH/I0BAHHYIO MPENOAaBaTeNIeM JUTEPATYPY K KOH-
KpeTHoMy 3aHsATuIO. Haunbomnee nenecooOpa3Has cTpaTerusi CaMOCTOSITENIbHON TOJT0-
TOBKHU cTyaeHTa K [13 3akimodaercss B TOM, 4TOObI Ha IEPBOM 3Tare YCBOUTh COJEpKa-
HuUe Bcex Bonpoco [13, oOpaiiias BHUMaHuUs Ha y3710BbI€ POOJIEMBI, BbIJIEJICHHbBIE Mpe-
noJlaBaTesieM B Xojie JIeKUuH J1u00 KoHcynbTanuu K 113. [{ng sroro Heo6xoanumo, Kak
MUHHUMYM, TPOYMTATh KOHCIIEKT JICKIIUU U Y4eOHUK, JTMO0 yueOHoe mocooue. Cremyro-
U 3Tal MOJArOTOBKHU 3aK/II0UaeTCs B BBIOOpE Bompoca /171t 6os1ee rryOoKoro n3yueHust
C MCTOJIb30BAaHUEM JIONOJHUTENIBHOM JIUTEpaTyphl. [1o 3TOMY BONpOCY CTYyI€HT CTaHET
riaBHbIM crienuranuctoM Ha [13. [lenHocTs BhicTymieHus ctyaeHnTta Ha [13 Bo3pacrer,
€cIIi B X0JIe pabOThI HaJl TUTEPATypOil OH COMOCTABUT Pa3HbIC TOUKU 3PEHUS Ha Ty WK

HHYIO TIpo0JieMy.
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[Tocne uzyuenust u 06001eHNsI HHPOPMALIUHU, KOTOPYIO COAEPKAT UCTOYHUKH U
JUTEpaTypa, COCTABIISIETCS Pa3BEPHYTHIN WM KPATKUM IJIaH BbICTyIUIEHHUs. OKOHYA-
TEJNbHBIA BAPUAHT IJIAHA BBICTYIUICHUS B UEAJIE )KEJIATEIbHO UMETh HE TOJBKO Ha Oy-
Mare, HO U B TOJIOBE, M3Jlaras Ha 3aHATUU MOATOTOBJIEHHBIM BOIPOC B CBOOOMHOI
dbopme, Hau3yCTh, UTO MIOMOXKET JTYUIIEMY 3aKPEIJICHUIO Y4eOHOr0 Marepuasia, CTaHeT
XOpoIIel TPEHUPOBKOM YBEPEHHOCTH B CBOUX cuiax. [Ipu HeoOxoaumocTi He BO30pa-
HSIETCS «TIOATJIABIBATEY B IUIaH HA JIMCTKE OyMaru, 4ToObl HE OLIMOUTHCS B U(pax,
TOYHEE MepeaaTh CONECPKAHUE LIUTAT, HE 3a0bITh KAKOW-TO BAYKHBIN CIOKET TEMBI BbI-
CTYIUICHUSI.

B xone pabots! Ha I13 ot cTyaenTa TpedyeTcst MOCTOSHHBIN CaMOKOHTPOIb.

Crnymiasi peruivky B X0J1€ TIMCKYCCUH, BXKHO HAyYUThCS YBa)KaTh MHEHUE COOe-
CeJIHUKa, He MepeOuBaTh €ro, 1aBasi BO3MOKHOCTb MTOJIHOCTBIO BBICKA3aTh CBOIO TOUKY
3peHusl.

CryneHTtaM, NpOMyCTUBIINM 3aHATHS (HE3aBUCUMO OT IPUYUH), HE UMEIOIINE
IIMCBMEHHOIO pelIeHUs 3a7a4 WK HE MOArOTOBUBIINECS K JAHHOMY IPAKTUYECKOMY
3aHATHUIO, PEKOMEH]IYETCSl HE TI03KE, YEM B 2-HEJIETbHBII CPOK SBUTHCSA HA KOHCYJIb-
TalMI0 K MNPENoJaBaTeI0 U OTYUTATHCA IO T€Me, M3ydaBluuiicsa Ha 3aHsatuu. Cry-
JI€HTBI, HE OTYMTABIIMECA MO KaXIOW HE MPOpadOTAaHHOW MMU Ha 3aHATUSAX TEME K
Hayajly 3a4€THOM CeccHH, yIyCKarT BO3MOXKHOCTb MOJIYYHUTh MOJIOKEHHbIE OAJUIbI 32
paboTy B COOTBETCTBYIOIIEM CEMECTPE.

Joxiag — 510 myOJIuyHOE COOOIICHHE, TTPEICTaBIIsIIoIIee COO0M pa3BEepHYTOE U3-
JIOXKEHHE Ha onpezesieHHyo TeMy. OH OT/In4aeTcsi OT BBICTYIUIEHH# O0JIbIIUM 00be-
MOM BpeMeHH — 20-25 MUHYT (BBICTYIUIEHUS], KaK NpaBUiIo, orpaHndensl 10-12 Muny-
Tamu). Jlokaa Takke mocBsILEeH 0oJiee MUPOKOMY KPYT'y BOITPOCOB, YEM BBICTYTUICHUE.

Tunuynast ommOKka JOKJIAIUYMKOB B TOM, YTO OHHM M3JIaraloT COAEp:KaHue Ipo-
0J1eM JTOKJ1a/1a SI3bIKOM KHUTHY U )KYPHAJIOB, KOTOPBIM TPYAHO BOCIIPUHUMAETCS Ha CIyX.
YcTHag 1 mMCbMEHHAas pedb CTPOsITCs Mmo-pasHoMy. Hanbounee y1o0Hast 1t CIyXOBOTO
BOCTIpUATHS (pa3a COAEPKUT 5-9 CMBICIOBBIX E€IMHHULI, MMPOU3HOCHUMBIX Ha OJIHOM
B3/10X€. JTO COOTBETCTBYET 00bEMY ONEPATUBHOM MaMATH YenoBeka. B mepseie 5 ce-

KYH]I IOKJIaJ1a CJIOBA, IPOU3HECECHHBIE CTYJICHTOM, YAEPKUBAKOTCS B IAMSITH €T0 ayIu-
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TOpUH Kak 3BydaHue. LlenecoobpasHo moatomy 3a 5 cekyH1 chopMHpOBaTh 3aBEPILICH-
HYy10 Ppazy. DTo oOecrieunBaeT €€ OCMBICICHHUE CIYIIATEISIMU JI0 MOCTYIIJICHUS HOBOTO
o0beMa HHPOPMALIUH.

Hpyras TunuyHas ommoka TOKJIaJ4MKOB COCTOUT B TOM, YTO UM HE YJIa€TCs BbI-
JepKaTh BPEeMsl, OTBEICHHOE Ha TOKJIaa. UYToObI n30eKaTh 3TOM OMMOKH, HEOOXO MO,
HaKaHyHE [IPOYUTaTh JOKJIaJl, BEISICHUB, CKOJIbKO BpEMEHU MOTpeOyeTcs Ha €ro YTeHHUE.
s yno6cTBa sxenaTesibHO MPsIMO Ha CTpaHUIAX JOKIIaga MIPOBECTU PaciyeT BPEMEHH,
OoTMeuasi, CKOJIbKO OpUEHTHUPOBOYHO YIIET Ha YTeHUE 2, 4 CTpaHUIl U T.1I.

3aBepieHue padoThl HaJ I0KJIa0M MIPEIoiaraeT BbIJICICHHUE B €r0 TEKCTE TJI1aB-
HBIX MBICIIEH, apTYMEHTOB, (DAKTOB ¢ TTIOMOIIBIO a03aIleB, MO JYCPKUBAHIEM, UCTIOIB30-
BaHHEM PA3TMYHBIX 3HAKOB, YTOOBI CMBICJIOBBIE 00pa3bl JOKJIa1a MPUOOPEIU U 3PUTEITb-
HYI0 HarJIs,THOCTh, 00JIEryarolyto padoTy ¢ TEKCTOM B XOJI€ BBICTYIIJICHUS.

MeToauveckue peKOMEHAALMH 110 OJATOTOBKE K 3a4eTy.

N3yuenne nucuUILIMHBI 3aBeplIaeTcs caaveit oOydarommmucs 3adera. Ha 3a-
YyeTe OnpeJieNsieTcss KaueCTBO M 00beM YCBOCHHBIX CTyeHTaMu 3HaHui. [lonroroBka k
3a4eTy— MPOIECC MHINBUAYAIbHBIN. TeM HE MEHee, CYIIECTBYIOT HEKOTOPBIE IPaBUIIa,
3HaHHS KOTOPBIX MOTYT OBITH MOJIE3HBI JIJIS1 BCEX.

B xo01€ moAroToBKM K 3a4eTy 00y4YaronuMcs JOBOSTCS 3apaHee MOATOTOBIICH-
HBIE BOIPOCHI 10 nucuuruinHe. [lepeuens Bomnpocos st audpepeHnpoBaHHOTO 3a-
4yeTa COJEPIKUTCS B TAaHHOW pabodeil mporpaMmme.

B npennsepun 3aueta npemnoiaBaTeiab 3a01aroBpeMEHHO MPOBOIUT IPYIIIIOBYIO
KOHCYJIBTAIIUIO U, B CIy4ae HEOOXOIMMOCTH, MHAUBUAYaJIbHbIE KOHCYJIbTAIIUU C 00Y-
yaromumucs. [Ipu nmpoBesieHnr KOHCYJIbTallMM 00001IaeTCsl MPOMICHHBI MaTepHall,
PaCKpBIBACTCS JIOTUKA €70 U3YUCHUS, IPUBJICKACTCSI BHUMaHUE K BOIIPOCaM, ITPEICTAB-
JISFOIIMM HauOOJIbIIME TPYAHOCTH JIJISl BCEX UM OOJIBIIMHCTBA 00yYaroIINXCs, PEKO-
MEHJIyeTCsl IuTeparypa, HeoOxoaumas Jijisi MOATOTOBKH K 3a4ETYy.

[Ipu moaroTOBKE K 3a4€Ty 00y4JaronMecs: BHUMATEIbHO U3yYarOT KOHCTIEKT, pe-
KOMEHJIOBAaHHYIO JINTEPATYPY U AEHAIOT KPATKUE 3aIMCH 10 KAXKI0MY Bompocy. Takas
METOJIMKA MO3BOJISIET MOJYUYUTh MPOYHBIE U CUCTEeMATU3UPOBAHHBIC 3HAHUS, HEOOXO-
JMMbIE€ Ha 3aueTe. 3aJ0roM YCHEIIHOM CIauM 3a4eTa sIBISIeTCs CUCTeMaThdecKasl pa-
0oTa HaJl y4eOHOU TUCIUILIMHON B TeueHue roaa. HakanyHe u B nmepuoj 3K3aMeHaIu-

OHHOM CECCUM HGO6XOI[I/IM3 " OCJICHAIIpaBJICHHAA ITIOATIOTOBKA.
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HaunHate moBTOpEHHE PEKOMEHIYETCS 32 MECAL-NONTOpA 0 Hayajla CECCHM.
[TonroToBKy K 3a4eTy KeJaTenbHO BECTH, ICXOS U3 TPeOOBAaHMIM TPOTPaMMbI yIeOHOM
JUCHUTLTUHBL. DTUM TOKYMEHTOM pa3pelieHo MOJIb30BaAThCS HA SK3aMEHE.

['oToBsICH K 3auery, Jydllle BCErO0 COYETaTh MOBTOPEHUE MO MPUMEPHBIM KOH-
TPOJBHBIM BOMPOCAM C MapaJUICIIBHBIM ITOBTOPEHUEM T10 MPOTpaMMe YIeOHOW THUCIIN-
TUJTMHBI.

Ecnu B pacniopsi’keHuu CTyI€HTa €CTh HECKOJIBKO JHEH Ha MOJTOTOBKY, TO IIEJIE-
coo0pa3HO OMpeAeuTh rpaguK MPOX0KIESHUS BOIPOCOB U3 pacueTa, YTOOBI OCTaIOCh
BpEMsI Ha MOBTOPEHUE HaNOo0IIee TPYAHbIX.

OOyuaromuecs, UMEIOIINE 3aJ0JKEHHOCTh WJIM HEHCIPABICHHBIE HEYIOBJIIE-
TBOPUTEJBHBIC OLICHKHU [0 CEMUHAPCKUM 3aHITHUSAM, K 3a4€Ty C OLICHKOW HE JOIMyCKa-
I0TCSL.

B xoxe cnaum 3auera ydUTBHIBAE€TCS HE TOJIBKO KAUYECTBO OTBETA, HO M TEKyIIast
ycrneBaeMocTh oOyyarorierocs. BemomMocts mocie ciauu 3a4eTa 3aKphIBaeTCs U clia-

eTcsl B yueOHYIO 4acTh (paKysIbTeTa.

11. UndopmManmoHHbIEe TEXHOJIOIMH U IPOrPaAaMMHOE o0ecrnievyeHmne

[lepeueHb MHPOPMAIMOHHBIX TEXHOJIOTHH, UCIOJIB3YEMBIX MPHU OCYILIECTBIE-
HUU 00pa30BaTENIbHOTO Mpoliecca Mo AUCIUIUIMHE:

- TEXHUYECKHE CPEACTBA: KOMITbIOTEpHAsi TEXHUKA M CPEACTBa CBs3U (Tiepco-
HaJIbHbIE KOMIIBIOTEPHI, POEKTOP, MHTEPAKTUBHAS JOCKA, BUJIEOKAMEPDI, aKyCTHYE-
CKasi CUCTEeMa U T.11.);

-METOJIbl O0yYEHHsI C MCTOJIb30BaHMEM HH(GOPMAIIMOHHBIX TEXHOJIOTHH (1e-
MOHCTpALUs MyJIbTUMEIUNHBIX MaTEPUasoOB U T.1.);

-iepevyeHb VHTepHEeT-CepBUCOB W 3JEKTPOHHBIX PECYPCOB (IMIOMCKOBBIE CH-
CTEMBI, 3JIEKTPOHHAs 1104Ta, MPOPECCHOHANTbHbBIE, TEMAaTUYECKUE YaThl U (POPYMBI, CH-
CTEMBI ayAHO U BUACO KOH(EpEHINH, OHJIAaiH SHIIUKIIONEINN U CIIPABOYHUKH, DJICK-
TPOHHBIE yUeOHBIE U YUEOHO-METOANYECKUE MAaTEPUATIBI).

IIporpammHoe obecnieueHue
(IMIeH3MOHHOE ¥ CBOOOHO PACIIPOCTPAaHsIeMOe),

HCIO0JIb3yeMoe B y4eOHOM mpouecce

| Microsoft Windows 10 PRO | OnepaloHHas cuctema
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Microsoft Office (BkntovaeT B cebst MaKeT OtMCHbIX NPOrpaMM

Word, Excel, Power Point)

Visual Studio CrapToBas nnowyagka Ans HanucaHws, oTnagku u cbopku koga
Komnac 3D Cuctema TPeXMEPHOro NPOEKTUPOBAHNS

Adobe Reader [Mporpamma ans YTeHus 1 pegaktupoeaHus PDF 0okyMeHTOB
Adobe In Design lMporpamma komnbtoTepHom BEpCTkM (DTP)

Anpekc bpaysep Bpaysep

7-Zip Apxveatop

Kaspersky Free Antivirus AHTUBMPYC

CnpaBoynas npasoBas cucteMa Koncynsrant [lmroc. http://www.consultant.ru

12. Onucanue MaTepuaJIbHO-TEXHUYECKO 0a3b1 HEOOXOAUMOM 115
OCyIIeCTBJIEHNSI 00Pa30BaTEILHOIO MpoIecca
CraHnapTHO-000PYyIOBaHHBIE JICKIIMOHHBIC ayIUTOPHH, VIS TIPOBEACHUS JICK-
uuii. JIJist npoBeIeHUs 3aHATUI UCTIOJIBb3YIOTCA JEKIIMOHHAS ayJUTOPUS U TPAKTUKYM.
KommneroTepHslii ki1ace, 1abopatopHoe 000pya0BaHuE, IJIaKaThl MO pa3aesiaM JUCIU-

IUIMH, KOHTPOJJIHUPYIOoIiasd KOMIIBIOTCpHASA TCCTOBAA IIPpOrpaMmMa

13. OcoOenHoCTH peayu3anuu IUCHUTINHBI JJI WHBAJIUIO0B U JIUIL C
OrPaHUYEeHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

OOyuaromumMcsi ¢ OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI TIPEIOCTABIIA-
I0OTCSl CHeIUaibHble YYeOHUKHM M ydeOHble TocoOus, WHas ydeOHas JUTepaTypa,
Mpe0CTaBIECHUE YCIYT aCCUCTEHTA (MTOMOIITHUKA), OKa3bIBAIOIIETO 00YUYarOIUMCS He-
00XOIUMYIO0 TEXHUYECKYIO TOMOIIIb.

a) 1A cJIa00BUAAIAX:

- Ha 3a4eTe MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIINKI CTYICHTY HEOOXOIUMYIO
MIOMOIIIb C YY4E€TOM WHIUBUTyIBHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHsITh paboyee Me-
CTO, TIEPEIBUTAThCS, IPOYUTATh U OOPMHTH 3aJIaHUE, B TOM YHCIIC, 3alMChIBAs 10T
JUKTOBKY);

- 3aJIaHUs JIJIS BBITIOJTHCHM S, @ TAK)KE MHCTPYKITUS O TTOPSIIKE TPOBEICHUS 3aUeTa
3aYUTHIBAIOTCS ACCHCTCHTOM;

- TTMCHMCHHBIC 3a/IaHUS BBITIOJHSIIOTCS HAa OyMmare, HaJUKTOBBIBAIOTCS aCCH-
CTCHTY;

- obecrnieunBaeTCsl MHAUBUAyaJIbHOE paBHOMEpHOE ocBerieHue He menee 300

JIIOKC;
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- CTYJIEHTY JUIsl BBINIOJIHEHUS 3aJaHusl IPU HEOOXOAMMOCTH MPEIOCTaBISETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO.

0) 1UIsl TVIYXHX M ¢JIa00CabIIIAIIMNX:

- Ha 3a4eTe MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIMNMA CTYJIEHTY HEOOXOANUMYIO
MTOMOIIIb C YYE€TOM WHIUBUTyTBHBIX 0COOEHHOCTEH (OH TOMOTaeT 3aHsITh pabodee Me-
CTO, TIEPEJIBUTaThCs, TPOYUTATh U OOPMUTH 3aJIaHKE, B TOM YHCIIe, 3alMChIBas T0]1
JTUKTOBKY);

- 3a4eT MPOBOJUTCS B MUCHbMEHHOU GopMme;

- o0ecrieunBaeTcsl HAIMYME 3BYKOYCHIIMBAIOIICH anmapaTypbl KOJUIEKTUBHOTO
WCITOJIB30BAHUSA, TIPU HEOOXOAMMOCTH MOCTYHAOIINM MPEO0CTABIISICTCS 3BYKOYCHITH-
BaroIas anmnaparypa WHIUBUAYJIbHOTO TOJIb30BAHMUS.

- 110 KEJIAHUIO CTYJICHTa 3a4eT MOKET MPOBOJAUTHCS B TUCBMEHHOM (opMme.

B) 1JIs1 JIMII C HAPYILIEHUSIMU OTIOPHO-IBUIaTeJIbHOI0 annapara (TsKeJIbIMI
HAPYUICHUSIMH IBUTATEeJIbHBIX (YHKIUI BEPXHUX KOHEYHOCTE WJIH OTCYTCTBUSA
BEPXHHMX KOHEYHOCTei):

- TUCbMEHHBIC 33JIaHUS BBITIOIHSIOTCS HA KOMIIBIOTEPE CO CHEIUATU3UPOBaH-
HBIM MPOrPaMMHBIM 00€CTICUEHUEM WU HAJUKTOBBIBAIOTCS ACCUCTEHTY.

- 10 JKEJIaHUIO CTYACHTA 3a4€T MPOBOJUTCS B YCTHOU popme.
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JlonoiHeHHUs1 M U3MEHEeHHs B pa00o4yyr0 NporpaMmy AU CHUILTHHbI

Bnecennble n3menenus Ha 20 /20 y4eOHBbII roa

YTBEPXKOAIO
MepBbi NpopeKTop

M.A. Mykannos
« » 20 .

B nporpamMmmMmy AuCHUATUIMHBI

«HAHOTEXHOJTIO'W B ANK»

10 HarpaBjieHHIO MoAroToBKH 35.03.06 «ArponHxeHepns»

HporpaMMa nmepecMoTpeHa Ha 3aCCIaHUU Ka(l)ellpbl

[IpoTtokoi Ne oT T.

3aBenyromuii kageapoi

/ /] / /

(paMunus, uMs, OTIECTBO) (y4eHoe 3BaHHE) (moammce)

Onodpeno

[Ipeacenarens METOAMUECKOW KOMUCCUH (PaKyIbTETa

/ /] / /

(bamunus, ums, omuecmeso) (yueroe 3BaHUE) (moxmuck)

« » 20_T.
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INuct pernctpaumm namexnenni B P

Homepa pa3pgenos, JlaTta
[loKyMeHT, B KOTOPOM PacwwudppoBka
n/n | rae npousBeAeHbl Moanuck BBeAeHUA
OTpaXeHbl U3MEHeHUA noanucu ,
M3MeHeHus U3MEHEeHNH
1.
2
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