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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COITYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUCHHUE JAHHOM:

JTMCIUTUIMHBI TPOTPaMMBbI OaKaiaBpHara:

Mamemamuueckuii ananus;

Obwas u sxcnepumeHmanvHas QusuKa,

Teopus eeposimnocmu u Mamemamuyeckas Cmamucmuxa,

Teopemuueckas gusuxa.

1.2.  JIucuuIuimHbl, KypcoBbIe PaOOThI W MPAKTUKHU, JUISI KOTOPHIX OCBOCHHE IaHHOM
JTUCITUTIMHBI HEOOXO0IMMO KaK MPEe/IIIeCTBYIOIee:

Opeanuzayus Hay4YHO-UCCIe008aMeNbCKOU OesiImeIbHOCMU,

Ocnosbvi cospemennoni ouoaxmuku usuxu (OCHOBbL NEdA202ULeCK020 MACMepPCcmea);

Buinonnenue u 3awuma 6blnycKHOU K6AIUGUKAYUOHHOU PAOOMbL.

2. OIIMCAHMUE JUCHHUITVIMHBI

2.1.  OOmas XxapaKTepPUCTHKA

HanmMeHoBaHue mokazarens 3HaveHue MmoKa3arens
HasBanwue o0pazoBaTenbHON TPOrpaMMbl 44.03.05 IMeparoruueckoe oOpazoBaHue
(mpoduns: dusnka 1 HHOOPMATHKA)
[ucp u HA3BaHKE B COOTBETCTBUU C YICOHBIM Bb1.B./IB.5.2 CoBpeMeHHbIE HAHOTEXHOJIOTUU
TUTAHOM
Yactp 00pa3oBaTenbHON IPOTPaMMbI BapuartuBHas yacth
Konn4uecTBo 3a4eTHBIX eIMHUILL / BCErO YacoB 2/72

2.2.  Pacnpeznenenue 4acos IO epuoaaM o0ydeHus

O011ee KOJIUIECTBO YACOB
o = caMOCTOA-
®opma =% o .
> 2 Jekuu- | jgadopa- | mpakTu- TeJbHOMU dopma
o0yueHHs1 & = BCETO
s OHHBIX | TOPHBIX | YeCKHX padoTsI + KOHTPOJIsI
KOHTAKTHAas

OuHas 5 9 10 20 — 42 12 3auer
3aouHasa 5 10 2 4 — 66 12 3a4eT

3. HEJHN JINCHUTTJIMHBI

Dopmuposanue y CcmyoeHmos HeoOX00UM020 0b0vema 3HAHUL, YMeHUll NnpeocmasieHul,
IKCNEPUMEHMATLHBIX (PAKMO8 U meopemuyeckux mooeell, NO380AI0UUX OPUESHMUPOBAMbCA 8
Mupe co8pemMeHHbIX HAHOMEXHOI02U.
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4. KOMIIETEHIIUA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHSA KOMIIOHEHTA OBPA30BATEJIBHOM NPOT'PAMMBI, X
NHAUKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

Komnerennun NuaukaTopbl PesynbpTathl 00yyeHusi
[IK-1. Cnoco6en | TTK-1.10. Criocoben I1K-1.10.1. CnocobeH opueHTUpOBaThCS B
OCYHMECTBIIATD HCII0Ib30BaTh marepuaiax, o0opynoBaHUH u
TICAAroruecKyo COBpPEMEHHBIC 3HAHUS HX B | TEXHUUECKUX cUcTeMax, KOTOpEbIE
ACATCILHOCTE O PeAMSAUNI | henonapaHun (GUSHKH B UCTIOJIB3YHOTCS B COBPEMEHHBIX
IpOrpamMM  OCHOBHOTO U
y4eOHBIX 3aBEICHUIX HAHOTEXHOJIOTHSIX.
CPEARETo obuero a3HOTO BUIA [1K-1.10.2. 3
oBpasosaHus Pa3HOTO BHJ -1.10.2. 3naeT MeTOABI MCCIEIOBAHUSL
HaHOMAaTEPHAIOB
IK-1.11. Criocoben | [TIK-1.11.1. CriocoGeH momynsipu3upoBaTh
3HAKOMHUTH OOYYAIOIINXCS | TOCTIDKCHUSI COBPEMEHHOM HAayKd B
c JIOCTIKEHHSMH | O0JIaCTH  CO3JaHUSl W HMCCIICTOBAHU

COBPEMEHHOU HAYKH

HAaHOMATEPHAJIOB.

S. ITPOI'PAMMA JUCHUIIJIMHBI

Ha3Banue TemMbl | Kparkoe cogep:xanue TemMbl (BOPOCHI TeMbI)

Pazpmea 1.

1. HanoTexHONIOruM BOKPYT HAac. OcHoBHbIC MOHATUA. VIcTOpUS HAHOTAXHOJIOTHH.
O6opynoBanne HaHOTexHOJIOTHU. (CaMocOopKa.
Hanosddextst B mpupose. Hanoumnayctpus B

Poccun u 3a pyoexxom.

CkelnHroBbIe COOTHOILICHUS. I'panuiet
MaJIOCTH. 3aKOHBI KBaHTOBOTo mupa. CTpykTypa
aToMa M IIEpUOAMYECKass CHUCTEMA DIIEMEHTOB

2. KpantoBas nmnpupoja HaHOMHUpA.
KBanToBbIe 3()(heKkThI B MaKpOMUpE.

Menneneena. KopnyckyinsipHO-BOJIHOBOM
Jyalau3m HaHOOOBEKTOB. YpaBHeHue
[lIpenunrepa. KBaHTOBBIE Ipenensl TOYHOCTH
u3Mmepenuii. KBaHtoBble pasmepHble 3 EKTHI.
KBanroBas MEXaHUKa u KOMIIBIOTED.
CBepxIpoBOAUMOCTh u CBEPXTEKYUYECTb.
KBanroBas tenenopranus. XuMH4ecKas CBS3b.

3. Mertoubl uccienoBanus | UHCTpyMEHTbl HAaHOTEXHOJOTHUU. ODIEKTPOHHAas

HAaHOPAa3MEPHBIX CUCTEM. MHKPOCKOTIHS. Ckanupyromast 30H10Bast
MHKpOCKOIIHsS. MoaenupoBaHue HaHOCTPYKTYpP U
HaHOMaTEpPHAJIOB.

4. BUOTEXHOJIOTUY U HAHOMEIUIIHA OcHOBHBIE TOHATHUSA OMOTEXHOJIOTHH.

buortexHonornueckue npou3BoacTBa. OCHOBHbBIE
MEXAHU3MBbl TE€HHOM WHXEHEpUU. TexXHOIOorus
pekombunantHot  JIHK. T'enom  Yenoseka.
Hanomenununa. JIaboparopus Ha yure.

[Tpomieccet  camocOOpKM B HAHOCHCTEMaX.
KoncepBaruBHas u JUCCHUTIATUBHAS
camoopranuzaius. CamMoopraHu3aiys MacCHBOB
HaHouacTHIl. (CBepXkiacTepbl. YHOpsaoueHUE
HECTEXHOMETPUICCKUX COCTUHEHUH KaKk METOJ
CO3aHMsI HAHOCTPYKTYPBHI.

5. CaMmoopranuzarus.

Paznea 2.
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6. MeTo bl OTy4YEeHUs HAHOMATEPHUAIOB

MeTtonpr CHHTE3a HAHOKPHUCTAJUTUYECKUX
[IOPOILIKOB. ["a3odazubit CUHTE3.
I[Inasmoxummueckuit  cunte3. QOcaxaenue U3
KOJUJTOUIHBIX pacTBOpOB. Tepmuueckoe
pa3JIo)KEHUE M BOCCTAHOBJICHHE. MeXaHOCHHTE3.

JleToHaIMOHHBINA CUHTE3 U DJIEKTPOB3PHIB.

7. Mertoapl cO31aHUsI HAHOPA3MEPHBIX
YCTPOMCTB

Jlutorpadus. Dnekrpoocaxaenne buocunres.

8. Yrneponnsie HAHOMATEPHAIIBI:
byiepeHsl, HAHOTPYOKH, TpadeH.

Kpucrannuueckue aiaoTponsl U HAHOAIOTPOIIbI
yriiepoja. Hanoanma3ssbl. DyIepeHsl.
HanotpyOku. I'paden.

9. O6bemMHBIE HAHOCTPYKTYPUPOBAHHBIE
MaTepuaIbl.

[TosiyueHne KOMIIAKTHBIX HAHOKPUCTAIUIMUECKUX
martepuanoB.  KoMmakTupoBaHHe  MOpPOIIKOB.
OcaxzneHue Ha MNOANOXKKY. Pexpucramnusanus
aMop(dHbIX cruiaBoB. VIHTEHCHUBHAs MIacTUYeCKast

nedopmarusi.

10. buonornyeckue HAHOCTPYKTYPHI. HaHocucTteMbl W OHMOTEXHOJIOTHH: TOJApa)as
npupone. Koncrpyupys wu3 0OenxoB. PHK-
HaHOMAIIIHEI.

11.  MHUKpPOIJIEKTPOMEXaHUYECKHE U
HaHORJIEKTPOMEXaHNUECKUE YCTPOUCTBA

[TonynpoBoiHUKOBAs 3eKTpoHMKA. [IpoBosmue
nonumepbl. [losBinenne u pasputne MEMS nu

NEMS-texHomorum. CeHcopsl.
Hanosnekrponnka. HaHoMOTOpBL.
6. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI
6.1. dopma oOydyenus — ouHasi, Kypc — 5, cemectp — 9
KosaunuyecTBO 4acoB
HanMeHoBaHuUs pa3aesioB U TeM Jlekn. | Jlaoop. | IIpaxt. | CPC+ | Bceero
KOHT
Paspea 1.
1. HaHOTEXHOIOT MM BOKPYT HAC. 3
2. KBanToBas npupoaa HaHOMHUDA. 1 2 3 6
KBanToBbIE 3()(heKThI B MaKpOMUpE.
3. Metonpl uccnenoBaHUs HaHOPAa3MEPHBIX 1 2 4 7
CHUCTEM.
4. BUOTEeXHOJIOrMY U HAHOMETUIMHA 1
5. Camoopranusaius.
Paznen 2.
6. MeTopl oJTy4yeHus: HAHOMATEPHaIOB 4
7. Meroasl  co3gaHUsA  HAHOPA3MEPHBIX 1 2 4
YCTPOICTB
8. Yrneponnsie HaHOMAaTEePHAIIBI: 1 2 4 7
Gbysepensl, HAHOTPYOKH, TpadeH.
9.  OObemHbIE  HAHOCTPYKTYPHPOBAHHBIE 1 2 4 7
MaTepuabl.
10. buonornyeckne HAHOCTPYKTYpHI. 1 2 3 6




11. MUKpO3JIEKTPOMEXaHHUECKHE " 1 2 4 7
HAHORJICKTPOMEXaHUUECKUE YCTPOUCTBA

3auer 3 3
HUTOI'O 3A CEMECTP 10 20 42 72

6.2. ®opma oOyueHus — 3a04yHast, Kypc — 5, cemectp — 10

KoauyecTBO yacoB

HanMeHoBaHus1 pa3aejioB U TeM Jleku. | Jladop. | Ilpakr. | CPC+ | Bceero
KOHT

Pazpea 1.
1. HanoTexHonorum BOKpyT Hac. 0,2 5 5,2
2. KsanroBas  mpupoga  HAHOMHMpA. 0,2 0,4 5 5,6
KBanToBbIe 3()(heKkThl B MaKpOMUpE.
3. Meroapl HCCENOBAHUS HAHOPA3MEPHBIX 0,2 04 7 7,6
CHCTEM.
4. BHOTEXHOJIOTUH ¥ HAHOMEIULIMHA 0,2 04 5 5,6
5. Camoopranusanus. 04 5 54
Pazgen 2.
6. MeTobl OJTy4eHUs] HAHOMATEPUAIIOB 0,2 04 6 6,6
7. Meroapl  CO3JaHUS  HAHOPa3MEPHBIX 0,2 04 6 6,6
YCTPOMCTB
8. VYrnepoaHsie HaHOMAaTepHabl: 0,2 0,4 6 6,6
bymiepensl, HAHOTPYOKH, TpadeH.
9. OObeMHBIE  HAHOCTPYKTYPUPOBAHHBIC 0,2 04 6 6,6
MaTepUalIbl.
10. buonornyeckue HAHOCTPYKTYPHI. 0,2 0,4 6 6,6
11. MUKpPO3IEKTPOMEXAHUYECKHE " 0,2 04 6 6,6
HAHOYJIEKTPOMEXaHUYECKUE YCTPOHCTBA
3auer 3 3
HNUTOI'O 3A CEMECTP 2 4 66 72

7. OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTAIIUA

7.1. KoHTpOIbHBIE BONPOCHI

ITonsTne HaHOTEeXHONOrMU. HaHOTEXHOJIOTMU BOKPYT HAC.
CKeWIMHTOBBIE COOTHOIIEHUS. [ paHUIIbI MAJIOCTH.

buorexHonornu u HaHOMEAULIMHA.

KBanToBas mpupoaa HaHomupa. KBanToBsie 3G ekTh B MaKpoOMUpeE.
Mertobl uccneI0BaHUsl HAHOPAa3MEPHBIX CUCTEM.
Camoopranu3anusi.

Mertobl ToyYeHHs] HAHOMATEPHUAIOB.

Meto/bl CO31aHHUS] HAHOPa3MEPHBIX YCTPOMCTB.

YrnepoaHabsie HAaHOMaTepHaIbl: rpadeH

0. YriepoaHple HAHOMATEPUABL: PYyIIEPEHBI.

HBOoO~NoO~WDE
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11. Yraepoanbeie HaHOMATEepUAJIbl: HAHOTPYOKH.

12. O6bemMHbBIE HAHOCTPYKTYPHUPOBAHHBIE MaTEPHAIIBI.

13. buosiornvyeckne HaHOCTPYKTYPHI.

14. MuKpo3JeKTpOMEXaHMUYECKUE U HAHODJIEKTPOMEXaHUYECKUE YCTPOICTBRA.

7.2.TeMbl NMCbMEHHBIX PA0OT (THIBI 32/1a4)

- CTpyKTypa aroMa U nepruoAuYecKas CHCTeMa 31eMeHTOB MeHieneeBa.
- CBepXIpPOBOIUMOCTD U CBEPXTEKYUYECTh.

- DJIEKTPOHHASI MUKPOCKOIIHSI.

- CkaHupyromias 30H0Basi MUKPOCKOITHSL.

- MoaenupoBaHie HaHOCTPYKTYp U HAHOMATEpPHAJIOB.

- MeTtoapl cuHTE3a HAHOKPUCTAIIMYECKHUX ITOPOIIKOB.

- Jlutorpadus.

- [ToyueHne KOMIAKTHBIX HAHOKPHCTAJUINYECKUX MAaTEpUAIIOB.

- Pexpucrammmzanus aMOp(HBIX CIIJIABOB.

- luTeHcuBHas miacTuyeckas aeopMarius.

KOHTpOJ’ILHaﬂ pa60Ta IO IIPOBEPKE TCOPCTHUYCCKUX 3HaHHH — 1O BCEM TEMAM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIINIC KOHTPOJILHBIX BOIIPOCOB.

8. PACHHPEJEJIEHUE BAJIVIOB, KOTOPBIE ITOJIYYAIOT OB YYAIOIIUECSA

OOmiast orleHKa 3HAaHUKM O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammpHON
HIKajle MCXOJs M3 MakCUMyMa, NpHBEJEeHHOro B Tabiuue Huke. OpraHu3aluoHHO-yueOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCEIIAeMOCTh 3aHSATHH,
CBOEBPEMEHHOE M KAadyeCTBEHHOE BBINOJIHCHWE IOMAIIHHUX 3aJaHWi, aKTUBHOCTH BO BpEMs
MMPOBCACHUA JICKIIMOHHBIX W ITPAKTHYCCKUX 3aHATHH (yqaCTHC B O6CY)KI[CHI/II/I TCKYLIETO U
NpoiiIeHHOr0 MaTepuaia, peleHne 3aay 1 T.11.).

8.1. ®opma oOyuenus — oynas, Cemectp 8

Homepa MaxkcumanbHoe
Buawpi pador
pa3aesioB KOJINYeCTBO 0aJ110B
OprasHu3anoHHO-y4eOHas paboTa B ayJUTOPUH 5
1 CamocTosiTenpHas pabora S)
JlabopaTopHbie pabOTHI 40
KonTponbHas paboTa o TeOpeTHIecKOMy MaTepHuaiy 10
HUTOoro 60
JK3aMeH 40
OQO0muii uToT 32 CEMECTP 100
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8.2.  ®opwma oOyuenus — 3aouHas, CemecTp 8

MakcumasbHoe
Homepa
Buawbi pador KOJHYECTBO
pa3zaeiioB
0aJ1110B
OpraHu3aioHHO-y4eOHast paboTa B ay JUTOPUH 5
14 CamocTrosiTenpHas paboTa 5
) Jla6opaTopHbIe paboThI 40
KontponbHas pabota o TeopeTHYECKOMY MaTepuaty 10
UTOI'o 60
JK3aMeH 40
OO0mmii uTor 3a cemecTp 100

CooTBeTcTBYE 0AJLIOB OLIEHKE

Onenka nmo nATHOAILHOM IIKaJIe
KoanuecTBo 0a/1710B ”
w3 100 ECTS Jk3ameH, 1u¢dpepeHHPOBAHHBIN 3auer
3auer

90-100 A OTJIUYHO 3a4YTEHO
80-89 B 3a4TEHO
75-79 C xopoto 3a4TeHO
70-74 D 3a4YTEHO
60-69 E YJIOBJICTBOPUTEIILHO PUe—
35-59 FX HE 3a4TEHO

0-34 = HEYIOBJICTBOPHTEIBHO o 3aUTeHo

9. OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O NIPOLECCA AJI5 JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31JOPOBbs 1 UHBAJINIOB

B xone peanu3zanuu TUCHHUILTHHBI UCIIOJIB3YIOTCS CIEAYIOIINAE JOMOIHUTEIbHBIE METOIBI
00y4YeHUsI, TeKYIIEro KOHTPOJISl YCIIEBAEMOCTH M MMPOMEKYTOYHON aTTeCTAIlMH OOYJarOIINUXCS B
3aBUCHUMOCTH OT UX UHIUBUAYATbHBIX OCOOEHHOCTEH:

1) JUISL CTICTIBIX M CIIA0O0BUIAIINX

- neKuuu oQOpMIISIOTCS B BHJIE DSJEKTPOHHOTO JOKYMEHTa, JOCTYIMHOTO C
MTOMOIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

- JUIS ~ BBIMIOJHEHHWsS  3aJlaHusi TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)Ke UCIIOIH30BAHUE COOCTBEHHBIX YBEITUIHBAIOIINX
YCTPOMCTB;

- MMCbMEHHBIC 33JITaHUsT ODOPMIISIOTCS YBEIIMYCHHBIM IPUDTOM.

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

- JIEKIIUU 0POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMCEMEHHBIE 33/IJaHUS BHIOIHIIOTCS HA KOMITBIOTEPE B MUCbMEHHOU (opMeE;

- 9K3aMEH TIPOBOJUTCS B THCHBbMEHHOH (OpME HAa KOMIBIOTEPE; BO3MOXKHO
npoBeqieHne B popmMe TeCTUPOBAHUS.

3) JUTSL JIUI] ¢ HAPYIIICHUSIMHA OTIOPHO-/IBUTATEIILHOTO aIlapara;

— JIeKIuu Oo(OPMIISIOTCS B BHJIE OJIEKTPOHHOTO JOKYMEHTa, JOCTYIMHOIO C
MTOMOII[HI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

— MMCEMEHHBIC 33JIJaHUS BBIIOJHSIOTCS Ha KOMIBIOTEPE;

- 9K3aMEH M 3a4€T MPOBOAATCS B YCTHOW (hOpMe MM BBITIOTHSIOTCS B TUCHMEHHON
¢dopme Ha KOMITBIOTEPE.

[Ipn HEOOXOIMMOCTH TIPEIyCMATPUBACTCS YBEIUYCHHUE BPEMEHH JUISI ITOJATOTOBKH
OTBETA.
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[lponexypa mpoBeAeHHMS  NPOMEXKYTOUYHOHW  aTTECTAllMM  JUIL  OOYYaroIIuXcs
YCTAQHABIMBACTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpoMexxyTouHast aTTECTalUsI MOKET MIPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mpoueaypbl OLEHUBAHUSA pPE3YIbTaTOB OOyUeHHUsS JIOIyCKaeTcs C
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs A0CTyN K WH(POPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
WuTteprer s kaxzaoro oOywaromerocs B (opMmax, aJalTUPOBAHHBIX K OTPaHWYCHUSIM HX
3JI0pOBBSI U BOCTIPHSTHS MHPOPMALIUU:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

— B IICUATHOHN (pOpME yBETUUYEHHBIM MIPUPTOM;

— B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHUX M CIa00CTBIIIAIINX

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 0OYHArOIIUXCS C HAPYIICHUSIMU ONOPHO-BUTaTEIBHOTO alapaTa:

— B [IEYAaTHOH (opme;

— B (hOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOT'O
MPOLIECCA

VY4eOHble 3aHATHS NPoBOAATCSA B 4-M yuyeOHOM Kopmyce (r. JloHeuk, np. TeaTpanbHblid,
1. 13). Jlis npoBesieHHs JICKIUOHHBIX 3aHATHI TpeOyeTcs: ayAuTopusi, 000pyI0BaHHAS MEJIOBOIl
WIA MapKepHOH NOCKOH, MyJIbTHMEIMIHBIA MPOSKTOP M JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MeOenu Ui CTyJIeHTOB, paboyee MeCTO IpernoiaBaTelis, BbIxo B IHTEpHET — MPOBOIHOM MM C
ucnonb3zoBanuem Wi-Fi.

Jns  BolmonHeHuss — jabopaTopHbIX  paboT  TpeOyercs  yabopaTopuud €O
CHEUAIM3UPOBAaHHBIM  00OPYJOBaHMEM, KOTOPO€ OTBEYAaET COBPEMEHHBIM TpPeOOBaHUSAM
U poBOro 00pa3oBaHUs: UMEET B HAJTMUUHU OOJIBIIOE KOJIMYECTBO PA3IMUHBIX THIIOB AATYMKOB,
KOTOpBbIE MOJKIIIOYAIOTCS K HOYTOyKy (IUTaHIIETY) M TO3BOJSIOT OCYLIECTBISITH CcOOp
HKCIEPUMEHTAIbHBIX JIaHHBIX, TIpaUYecKuid aHanu3 JaHHBIX, pPELIeHHEe MaTeMaTUYeCKUX
ypaBHEHUH, 00paOOTKY IKCIIEPUMEHTAIIbHBIX TaHHBIX.

Jlis caMOCTOSITEIbHOM pabOThl HMCIOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOMMOTEKM YHUBEpPCUTETa M APYTUX SJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecleyeHne, MNpeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
kadenps! oOuel Gpusuky u 1uaakTuku pusuku (aya. 220).

OOyuaronyecss HUMEIOT BO3MOXHOCTb  MCIIONB30BaTh y4eOHbIE MaTepHaiabl IO
JTUCLUILIMHE, pa3MelieHHble Ha 1atdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUSA
OI'bOY BO «/loul'Y». IIpn u3ydeHUn QUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

C  ucnonp30BaHMEM — pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBJISIETCS TEKYLIIMH KOHTPOJb 3HAHUN OOy4yarouIMXxcs Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM pabOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEparypa

1. T'yceB A.W. Hanomatepuainbl, HAaHOCTPYKTYpbl, HaHOTexHOJOruu. — M.:@u3matiut, 2005. —
410c.

2. Ilyn 4., Oysnc ®@. Hanorexnomorun. — M.: Texnocdepa, 2005. —336 ¢ .
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nanoscience. — Weinheim: Wiley, 2004. — 174 pp.

[TorioB A.M. Beruuciaurensusie HaHoTeXHOJ0orMU. — M.: MAKC IIpecc, 2009. — 280 c.

5. benenkoB E.A., UBanosckas B.B., UBanosckuii A.Jl., Hanoanmasbl u poJICTBEHHbBIE
yriepoiabie HaHoMatepuaibl. — ExkarepunOypr: YpO PAH, 2008. — 169 c.

6. Knauth P., Schoonman J., Nanostructured materials: selected synthesis methods,
properties and applications. — Springer, 2002. — 196pp.

&

11.2. ononHuTeIbHAS JUTEPATYPA

1. Pataep M., Patuep ,. HanotexHomorus: mpocroe oOBsSCHEHHE OYepeIHON T'eHUAIbHOU
nned. — M.-C.-116.-K.: 2007. — 240 c.

2. Awnppuesckuii P.A., Paryns A.B. HanoctpykrypHusie Mmatepuainsl. — M.: Akanemust, 2005.
-179c.

12. NHO®OPMALIMOHHBIE PECYPCHI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaMoTeKA (HOB): denepanpHas
rocyaapctBeHHas uH(popMaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnroreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOXoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snextpoHHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPH3OB.
NOJIb30BaTesIei. —TEKCT: AJIEKTPOHHBIM.

3. Hayunast snextponnass OubOmuoreka «KubepJlenmHkay: cait / Accoruanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CcBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

4. DNeKTPOHHO-O0MOINOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: Ijisl aBTOPHU30B.
osb30BaTenen. — TeKCT: JIIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEeYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zata oopamenns: 01.09.2023). — Pexxum nocTyna: it aBTOPU30B.
IOJIb30BaTeIe. — TEeKCT: 2JIEKTPOHHBIMN.

6. DyeKTpoHHO-0nb1uoTeunas: cucrema J{oul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
J0CTyMa: cBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

7. yIeKTpOHHbI KaTtajgor Hayunoil 6ubmumoreku Jlonl'Y: pasnen caiira / Hb
Joul'Y. — Tekcr: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Ttosb3oBaTene JJonl'y.

8. Juexktponnblii apxuB [doul'yY: pazgen caitta / HBb Houl'Y. — Tekcr:
anektponHsii // OBC [onl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxxum octyma: CBOOOIHBIIA.

13. ITPOI'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)
2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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3. Microsoft Visual Studio (;iunien3ust nporpammbl Dream Spark ju1st BeICIINX y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (imuensun GPL, Apache,
BSD 11 cBOG0JHOTO IPOTPaMMHOTO 0OECTICYCHHUS).
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