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1. {EJIM OCBOEHU AVCHUIIIUMHBI

Ilesib OCBOGHHS OUCHUIUIMHBL - O3HAKOMHUTBH CTYJEHTOB C (U3AUECKHME  TPOLIECCAMH,
BO3HHKAIOIIMMH [IPY B3aUMOJCHCTBHH (OTOHOB C HAHOMETPOBLIMH o0heKTamMu, NMpuodpeTeHue
HABBIKOB palbOTEI ¢ HAHOMETPOBLIMU O0BEKTaMHU H obmmee paclpeHne KOMIETEHIMHI CTYISHTOR B
00J1aCcTH HAHOTEXHOJIOTHM.

3amauu:

—hOpMHpOBAHUE Y CTYACHTOB 0asOBBIX 3HAHUH B 06acTH pazHOOOPasHbIX (PHBHYECKUX
SIBNEHUH, NIPOTEKAIOIMX B IPOLECCaX B3aMMOJICHCTBHS OITUYECKOro 1/13J1yqum§c§Bem,epTBOM Ha

HaHOMETPOBOH ypOBHE, D \

L

—dopMupOBaHHE Y CTYAEHTOB NPO(ECCHOHANBHBIX KOMHeTeHuMﬁ,,j (CBS3AHHBIX  C
MCIIONB30BaHUEM COBPEMEHHEBIX TEOPETHYECKMX M 3KCIEPUMEHTAILHBIX no;xxo,;jOB B obmactu
(M3UKY ¥ ONTHKY HAHOPA3MEPHBIX CHCTEM; | g

—[ONy4CHUE CTYJICHTAMH, HA IPAMEPS 3HAHHM, YCBOGHHBIX B XOJAE H3yUCHMs [AHHOMH
JCIIMIIMED], HABLIKOB M YMCHMH, HEOGXOMMMBIX MU CAMOCTOSTENHLHOM HCC/IeJ0BATeIbCKOH
paGOTEL 110 W3YYEHMIO CAMBIX PasHOOOPa3HBIX (QH3MMECKAX M ONTHYCCKUX SIBJCHHMI B IIHPOKOT
obacTv HPUBNUECKHX HayK

3HAKOMCTBO CTYAEHTOB C IOCJIETHIME JOCTINKCHUSAMI QU3UKU B 0OIACTH H‘aHOQ)c;»TOHHKHM
HCITONE30BANMEM THX TOCTHIKCHHH B COBPEMEHHBIX MCCIIENOBAHUSX M NPAKTHHYECKHX 3a724aX, B

\
4aCTHOCTH, B aHAJTHTHKE, OMO(H3UKE U METUIIUHE. ‘ ‘

2. MECTO JUCUUTIIMHBI B CTPYKTYPE OIOII BO

JuctmmmgHa  «HamooToHMKa» OTHOCHTCA K  4acTH, (OPMHPYEMOH —y4acTHUKAMH
o6pa3oBaTeNbHBIX OTHONICHMH. IIporpamMma mpejHasHadeHa Ul MOATOTOBKH Marucrpos Mo
nanpasnesmo 28.04.01 «HaHOTeXHONOTMM M MHKpOCHCTEMHAs TexHukay». Kypc wnraercs B 3
ceMecTpe. ‘ i

[IpepeKBU3UTHl AUCHUIUIMHEL «MUKPO- W HAHOCHCTEMBI B TEXHUKE M| TEXHOJIOTHAX),
«TEXHOJIOTHH IIPOM3BOJNCTBA MHKPO- U HAHOCHCTEMY, (KPUCTAILIOrpadusy. C)clafoerlne: JAHHOT'Q
Kypca HampaBjieHO Ha (OpMHPOBaHWe 3HAHHI JOCTaTOYHBIX JUIS HaIIHC?,HiI/IH Bkbmycxﬂoﬁ
KBANHPHUKAITUOHHON pabOThI. | ‘

3. INIAHUPYEMBIE PE3YJbBTATHI OB YYEHHA 110 Il[I/IC]Ll,'[/[H.UII/IH]E"
[Inanupyemele  pe3ynibraThl  OOy4eHHSl [0 JIMCIHMIVIMHE, COOTHECCHHbLIC ¢ naaHUpyeMbIMH

pesyabratamu ocsoeHns OIIOI]

Kon YposeHb [Tnanupyemble pe3yabTaThl 00ydeHUs H()i)_IHCHI/I.l'I}J'IHHG
(bopMupyEMBIX OCBOEHUS XapaKTePU3YIOIINE ITAIbI (hOPMHpPOBAHHS KOMICTEHIMHA
KOMITETEHIM ] KOMIETCHLIAN (ITOKa3aTeN I OCBOCHMS KOMIICTSHII|N) |

/ 2 3
3HaTh!

— NpPUHIMIBL MOCTPOCHUS W (DYHKIHMOHMPOBAHUS W3MCIHH
HAHOTEXHOJOTHH K MUKPOCHUCTEMHOMI TEXHUKH, |

— MUpOBBIC JOCTIDKCHHS B 00JacTH paBpei6¢TKM MHKpO- 1,
HAHOPA3MEPHBIX DJIEKTPOMEXAHUYECCKUX CHUCTEM

YMeTh: !

— paccUMTHIBATE PEXHUMBI paboThl H3IENIUHA HAHOTEXHOIOIUH

ITK-1 yacmuyHoe
0CBOeHUE




H MI/IKpOCI/ICTeMHOﬁ TEXHHKH,

— (QopMyiIupoBaTh U  pelIaTh  3agadd,  MCIIOJIL30BATh
MaTeMaTHYECKUH amnmapar ¥ YHCIHCHHBIC METOIBI  JUIS
aHaJu3a, CHHTE3a W KOMIIBIOTEPHOI'C MOMEIHpPOBAHHUS
00BEKTOB HAHOTEXHOJIOIHH ¥ MHKPOCHCTEMHON TEXHHUKH;

BrnaneTs: i}

- HaBBIKAMU BEIOOpa TEOPETUYECKHX. 5

IKCIICPUMCHTAIILHEIX METOIOB I/ICCJ'IeI[()BaHI/II‘/‘I.l

IIK-2

yacmuurnoe
0CB80€HUE

3HarL: ‘ |
— CTPYKTYPY METOAWKA TIPOBEAEHMS HCCICHOBAHUM 1

U3MEPEHU  napaMeTpoB H XapaKTepI/;iC’ll“I/IK
HAHOTEXHOJNOTUM ¥ MHKPOCHCTEMHOMN TEXHHKH,

— METOJABI KOHTPOIS 0a30BBIX TEXHOJIOTHYECKUX IIf
MHKPO- 1 |

IPOU3BOACTBA

ANEKTPOMEXAHNUCCKUX CHCTEM;
YMeTs:
~ AQHAIHM3MPOBATh PE3YyNbTAThl UCCIECJOBAHWH M H3MEPEHWH
apaMeTPOB M XapaKTEPUCTHK H3ACTUI HB.H(})TGXH(‘)JI()FI/II/I "
MHUKPOCHCTEMHOM TEXHUKU;

U3 IeTHi

OLEeCCoOB

'HAHOPA3MEPHEIX

BraneTs:
— HaBBIKAMU paszpaboTtku METOJIUK IPOBEICHNUS
HCCJIC/IOBAHUN ¥ U3MEPEHUI. !
4. ObBEM U CTPYKTYPA JUCHUITJIMHLI
TpynoeMkocT: AMCIUIIIIMHEL COCTABILSIET S 3aYeTHBIX eIMHHII, 180 yacos.
Buae! yuebHel
paboTEL, BKIIOYAs ;
CaMOCTOSTENbHYIO 06 o .
paboTy CTYIeHTOB é’eMu || OpMBI
2 | u tpynoemxocts (5 yueOHOi | TEKYILETo
5 X) paboThl, KOHTPOJIS
ol 2 yacax) !
No HavmenoBanue TeM| & = c | YCHECBASMOCTH, -
u /;1 1/ AH paszienos/rem| § 3 ° OpyMeHeHHueM || | dopma
AUCHUTITHHEI 3 % 5 MHTEPAKTUBHLL | IPOMEXYTOUHO
5 5188 5 o | XMmeromo | ‘ i
s S| g 8 = 0 A , g
S| E g 8 (B wacax / %) || ,arrecTaunuu
(] P
S| 58§ & (no cemecmpam)
o o 1 iy
=18 b
& \ Iy
= ;
Pazpmen 1. |
Onruyeckue |
1 | cBoticTBa 3 1-2 2 -4 |21 3/50% :
HaHOKOMIIO3UTHBIX Pelitunr-
MaTepuaoB KOHTpoOJR Nel
Pazpen 2. ®wusmko-
2 | XUMHYECKHE 3 3-4 2 -1 4 |21 3/50%
CBONCTBA HAHOYACTHIL
Paznmen 3.
3 3 5-6 2| - | 4 % A THHT-
Hanomnasmonuka 21 3/50% | PCMFHHFN ,
OHTpOJIL Ne
4 |Pasnen 43710 | 4| - |10 21 7/50% Lo




Texmonoruu

IPOM3BOACTBA |
HaHOCTPYKTYPUPOBAH \
HBIX YCTPOHCTB !

Pazmenn 5. Ousuxa

npubopos Ha ocHose | 3 | 11-14 | 4 | - | 6 | 21 5/50%

HaHOMAaTepHaJloB Petiifisii-
Paspmen 6. Pa3pabotka koRrTpois Ne3
ApXHTCKTYP 301518 4 | - | 8 |21 6/50%
HAHOCTPYKTYPUPOBAH

HBIX YCTPOUCTB

Hamnume B JUCHHUIIALE 1
KIT/KP |

WYtoro mo JUCHUIUTUHE

3] 18 |18 36 27/50% S
OXEHKON

o))

Conepmamle JIEKIIMOHHBIX 3aHgTHH MO AUCHUNIHHE
Paspen 1. OnrTnueckie CBOHCTEA HAHOKOMITO3HTHBIX MaTepHuaJ/0OB!

KpUCTAJIOBY.

KOMIO3UTHBIX CTPYKTYP».

HaHoMaTCpuanaxi.

Tewma 1. «HanomaTeprassl U pa3MepHble dQEKTEI».

Tema 2. «Pa3Hoo6pa3ue TUMOB HAHOMATEPHAJIOB U UX CBOWCTBY.

Paspen 2. (Pu3HKO-XHMHYECKHE CHOICTBA HAHOYACTHI

Tema 1. «MeTompl TOMYYEHHs HAHOMATEPHAIOB, HAHOYACTHU, T€ Tep()CprKTyp, ‘¢)OTOIHHBIX
Tewma 2. «MeTo/1bl AMATHOCTHKH HAHOMATCPUAJIOBY,

Pasnen 3. HanonyiazMoHHMKA:

Tewma 1. «BzauMoneicTBHe ¢ METAUTHIECKUMUY HAHOCTPYKTYpamMH U HaHoqacmuaMM» }

Pasnen 4. TeXHOJIOrNH POM3BOACTBA HAHOCTPYKTYPHPOBAHHBIX YCTPOiicTB: ;

Tewma 1. «TexHooruy NoJTy4eHMs HAHOMATEPUATOB W HAHOCTPYKTYP M ycwrpomTB Ha n‘x OCHOBEY.
Tewma 2. «Pa3paboTKa ¥ MPOEKTUPOBAHHE AIEMEHTOE HAHO(DOTOHHKI.

Paznen 5. ®uzuka npnGopos Ha 0CHOBE HAHOMATCPHAJIOB:

Tewma 1. «Du3nuecke TPWHLIMIEL paboThl W co3paHue Npubopos Ha Gase HaHOM.an epHaloB U

Passen 6. Pazpa6oTka apxXuTeKTyp HAHOCTPYKTYPUPOBAHHBIX YCTPOHCTE! 5 -
Tema 1. «Monenuposanue CBOWCTB, (QU3MUECKUX SBJICHUH H TGXHOJ‘IOIVI‘-]CCKMX TpoLeccos B

Copnepsxanne NaGoPaTOPHbIX 3aAHATHIL 10 AUCUUILINNE
M3yuenue crekTpoB MPOITyCKAHUS HAHOMATEPHEIOBY;
Hcenenosanyie HaHOYACTHL METORAMH aTOMHO-CHIIOBOW MHUKPOCKOITHH (A(,M)
TonyueHre KOSUTOWIHBIX PACTBOPOB HAHOUYACTHIL.
Metoapl OCaXAeHUs] HAHOUMACTHL Ha TTONOIKKH.
[TonyueHne HAHOYACTUIL METOJOM J1asepHOi abJisiMK B IKHAKOCTS.
UccriefoBaHie HAHOUACTHII METOAAMYU PACTPOBOM 3JIeKTPOHHOM Mukpockonun (POM).
[Mony4eHue cneKTpoB KOMOUHALIMOHHOTO paécem—mq (KPC) nanouacrtuil 1 r‘laHOMdTepmmoa. .
H3yvenre METOI0B PEHTTEHOCTPYKTYPHOTO aHaJIU3a HAHOMATEPHaNos. |
[MonyueHue U ucCIeJOBaHHUE TOHKHX MeTajln?lqescxnx IJICHOK. | ] ‘
HccenoBanye o6pasioB HAHO- M MHKPOYCTPOHCTB ¢ nomMouteto POM. |
Hccnenoranye JTUHEEK IA3EPHBIX JHOAOB HA OCHOBE reTEPOCTPYKTYP.
DeMTOCEKYHIIHOE JIa3ePHOE cKpalibupoBaKye U Pe3ka MaTepHaos.
DeMTOCEKYH/THOE HAHOCTPYKTYPUPOBAHHE MAaTEpPHaJIOB.

W N - O




14. Hccenenopatme rpaeHEHOBBIX STPYKTYP M BO3MOKHOCTH MX WCIIOJIB30BAHUS.
15. 3anuch BOJHOBOHBIX CTPYKTYP B ONTHYECKH IPO3pAUHBIX MaTepHanax. = . !

16. W3yuenue MeTon0B 30HA0BOHU NuTOrpadun 1 GopmMUpoOBaHNe 3a1aHHBIX HAHOCTPYKTYP.

\
5. OBPA3BOBATEJILHBIE TEXHOJIOTHHA

B  mperojaBaHMM JUCLUMIUIMHBL  «HAHOPOMOHUKA»  WCIIONB3YIOTCS p&.HOOGp&SHbIe
00pa3oBaTe/bHple TEXHOJOTMH KaK TPAJUIMOHHEIS, TaK M C HpI/IMeHeHI/IM\/[ aKTHBHBIX U
MHTEPAKTHBHBIX METOJ0B O0YYCHHS. 1

AKTHBHBIC 1 HHTEPAKTHBHBIE METOBI O0yHEHUS:

- Humepaxmusnas nexyusi ( Pasoen 1. Tema Ne2);

T Ipynnosan ouckyccus (Pasoen 2. Tema Ne2);

— Ponegvie uzpor (Pazoen 3. Tema Nel);

- Tpenunz (Pazoen 2. Tema Nel);

- Ananuz cumyayuii (Pasden 4. Tema Ne2),

- Ipumenenue umumayuoHnbix mooeneii (Pasoen 5. Tema Ne | ) 1

- Pasz6op xonxpemnuvix cumyayuii (Pazoen 6. Tema Nel);

= Lpyaoe.

6. OHEHOYHBIE CPEJICTBA JJIS1 TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
NPOMEXKYTOYHOUN ATTECTAIIVU IIO UTOT'AM OCBOEHWA JUCHUAILINHBI U

VYUEFHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBHOMN PABOThI

CTYAEHTOB

a) Bonpochkl J1f1 324eTa ¢ OIICHKOI |

1. Kganrtosrle orpannyenus. PasmepHsie 3(1)4)91@51 | i

2. DoTOHHBIE KpUCTaNbl U MeTamatepuansl. Ilonstne 3aNpeLICHHON 30HbL. PaCI‘lp(‘)CTpaHeHI/]e
cBeTa B POTOHHBIX MaTepHasIax ¢ 3aIpelleHHON 30HOM. } 1

3. Hanopa3mepHas OTHYECKAs MUKPOCKONUA, |

4. Cnoco6bl HOpMHPOBAHUSI HAHOUACTHL] 3a[aHHOTO pazMepa u yl'lO])H,ZlO"IGHHle MacCHBOB 3THX
yacTHL,. | |

5. 3arch BOMHOBOAHBIX CTPYKTYP QEMTOCEKYHAHBIM Na3PEHbIM H3JTYHEHUM.

6. [L1a3MOH-TIONIAPUTOHHbIE  3(P@EKTBI B HAHOCTPYKTYPHPOBAHHbIX  KpuCTamiax W
MeTaMaTepHanas.

7. OcolGeHHOCTH ONITUUECKMX CBOHCTB METAMATEPHATIOB. ‘

8. OcHOBHBIE TOHATHUS TEOPHH BOJTHOBOJIOB. ‘ IMonHoe BHYyTpeHHEE OT pandeﬂue [orepn ¢
YCUJICHHE ONTHHECKUX CHUTHATIOB. ‘

9. HenvneitHo-onmrueckie 3 dekTsl B OPIrrOBCKYX BOJHOBOLAX.

10. MopenupoBaHue ONMTHUYECKUX aq)(beKTon B (DOTOHHBIX KpHCTANIIAX.,

11. HaHonopucTele MaTepyaibl: NPOMEKYTOUHbIE CTPYKTYPbl B TEXHOJOMMHECKOM npouecce
M3rOTOBJIEHHMS HAHODJIEKTPOHHBIX W3AENNH, MYIbTUKATAIM3ATOPbI; UCTOMHUKH SHEPTHH, CEHCOPEL.

12, CBepXIIPOBOIHUKM: AaTYMKH MarHuTHoro n MK ussydennii, GpicTpoaeicTByOmue Lmdj POBBIE
1 aHAJIOTOBBIC SJIEMEHTEL.

13. HOMC: UMITIaHTALMA ¥ KOMOHHHPOBAHHE C PYTHMH CTPYKTYPaMH.

14. MeToabl MOAETMPOBAHUA CBOUCTB HAHODIIEMCHTOB.

15. Crnoco6bl JUarHOCTHKU HAHO- U MUKPOYCTPOKCTB. }

16. Judpakumonnstii npeaen. Cnocobbl yMEHBLICHUS.

17. Tuns! nazepHoit kepaMuki. OCOOEHHOCTH NMPUMEHEHHs B COBPEMEHHBIX cucTemMax.

18. DOTOHHbIE KPUCTAITLI. Y paBHEHHSA pacuéra.

19. Jlasepnas kepamvika. TexHONIOrHS TOy4eHNs.



20. Mexannam GopMUpPOBaAHKS 3MUTAKCHAIIBHEIE TUTEHOK.

6) Bonpock! peHTHHI-KORTPOJIA
Bonpochl peiiTnar-konrposa Nel:

1. KBaHTOBBIE OrpaHuteHus. Pa3MepHbie 3QHeKThl.

2. MeToibl OoMTy"YeHHs HAHOYACTHL 1 HAHOMATePHAIOB.

8. KEeaHTOBBIE TOYKH, KBAHTOBAS IIPOBOJIOKA, HAHOCIIOH.

4. JoMHHECLIEHIIA ~ KBAHTOBBIX TOUYEK/KBAHTOBBIX [POBOJIOKAX  TOJIYNPOBOAHHKOBBIX
MaTepUaoB. I |

5. 3aBMCUMOCTE DHEPI'UH JTIOMUHECLIEHTHBIX KBZHTOB OT pa3mMepa HaHOYaCTHILbI.

6. DOTOHHBIE  KpUCTAIBI M MeTamarepuaibl,  IlonaTve  3ampeiueHHod  30HbI.
PacnpocTpanenue cgeta B GOTOHHBIX MATEPHANaX ¢ 3ampeLieHHON 30HOMH.

7. OrpunatenbHble MOKasaTenb MpenomieHus. Meramartepuansl ¥ runepdonuueckue
MaTepuaIbl.

8. MeTarnoBepXxHOCTH. AHOMAJIBHOE MPEIOMJIEHHE U OTPaXKCHHUE.

9. KonnouaHele pacTBOPEL.

10. CMUHTPOHHKA, MArHHTHBIE HAHOCTPYKTYPBI.

11. Hanopa3smepHas onTu4eckas MUKPOCKOITHS,

12, OnTuueckue CBOHCTBA CPEePUUECKMX YACTHLI

13. [ToBepXHOCTHBIE MITA3MOHLL ¥ HAHOMIIA3MOHHUKA,

14. OCHOBB!I JIOKAJIBHO YCHIIEHHOH ONMTHYECKOH MUKPOCKOTIMH U CHIEKTPOCKOIHUH,

15. Tononorus HaHOCTPYKTYP.

16. JlazepHas aGnauus M JIa3epHOe OCaXKIEHHE.

17. Croco6bl (hOpMUPOBaHUS HAHOYACTHLL 33IaHHOTO pasMepa M ynopﬂuoqemmn. MaccHUBOB
3THX YaCTHIL.

18. OnTrueckue TuTorpaduueckne METOBI.

19, HaHe¢ceHre TOHKMX TIGHOK B BAKyyME Ha MOIJIOKKH,

20. 3anuck BOJHOBOAHBIX CTPYKTYP (DEeMTOCEKYHAHBIM JIa3PEHBIM mnyquuM

Bonpochl peHTHHC-KOHTPOJIA Ne2: |

1. [InasmoH-niosiipuToHHble  3GdEKTsl B HAHOCTPYKTYPUPOBAHHBIX | Kpucramax — u
MeTamaTepraax.

2. [loBepxHOCTHBIE TITA3MOHLI.

3. [lonsspuTOHHBIE KPUCTAILILL,

4. PesonaHcHOe paacesiHie CBETa Ha HAHOCTPYKTYPHPOBAHHbIX fI/ICHKaX.

5. CeepxpaspelieHie ¥ ycwieHue B MeTamaTTepHanax.

6. (OcobeHHOCTH ONTHYECKUX. CBONUCTB MeTaN:laTepHa.ﬂOB. :

7. OcHOBHbIE CTNIOCOOBI MOTyHEHHs J1a36PHOH HAHOKEPAMHUKH. i

8. Hzmepenre criekTpoB NMonIomeHus 1 IIIOM}I/IHGCLIGHLLI/IH. ‘

9. H3smepeHue nopora ONTHYECKOH NPOYHROCTH AKTUBHBIX 3JIEMCHTOB. |

10. OrnrHueckas HAHOKEpaMHKa. a

11. (OCHOBHBIE MMOHATHS TEOPUHU BOJIHOB0)101‘3 IMonuoe BHyTpeHHee otpaikeHue, [loTepu u
YCWJICHHUE ONTUYUECKUX CUTHAJIOR. |

12. Henuneitno-ontryeckue 3¢dexTbl B GpIrroBCKHX BOJTHOBOAAX.

13. IEeMEHTbI TEOPHH OMTUYECKHUX HaHoaHTe‘HH

14. MopuenupoBaHune ontHueckux addexTon B (hOTOHHBIX KPHUCTAJLIAX.

15. Crioco0b! ToNTyueHUs! peasibHbIX (bOTOHHbe KPHUCTAJUIOB.

Bonpocsl peTHHI-KOHTPOJIsSE Ne3:

l. IeHepalys, peKOMOMHALMS W [EPEeHOC 3apsIoB B IOJYNPOBOJHUKAX B PaMKaX 30HHOM
TEOpPUHU MPOBOJAUMOCTH. i ‘

2. dusnueckre 0coGeHHOCTH pabOThl TeTEPOCTPYKTYP. | |

3. HaHOKOMMO3UTEI:  3HEproHesaBUCHMas W JMHAMHYECKas [aMATh, KOHACHCATOPDI,

yerpoiicTea Ha TTAB, MHKpOATTEHIOATOPBI, AATHHKH, ONTHYECKHE NPOLECCOPbI, CBETOBOAB, .HI/IHH]T{ 3A0EPIKKH,
YMHOXKHUTEJIH 4acTOT. ‘ \

4. HanokepamuKka: I1b€303JIEMEHTBI, [MbE30/IATUYHKH, AUIIEKTPHKH,: 1nonynfp03011ﬂm<n,
MPOBOJIHUKHM, MATHUTHbIE, ONTHYECKHE HNEMEHTHI, KOHCTPYKLIHOHHBIC KOPITYCHBIE 2JIEMEHTE! i
5. HanonopucTsle MaTeprasbl: TIPOMEICYTOUHBIE CTPYKTYPBI B TEXHOJIOTHUECKOM npouecce

H3TrOTOBJICHUA HAHOMIEKTPOHHBIX l-i3}18.|'lll[/], MYJIbTHKaTajIn3aTOPbI; HCTOYHUKH SHEPTHH, C@HCOpr.i



6. Ceepxnposoguuku: aatyukn  maruurnoro u WK wsnyuenni, OwicrpoaeicTaytoume

llH{!]pUBbIG 1 aHaNIOrOBbIC 3JIEMCHTLI.

7. HOMC: uMnnanTauns 1 KoMOMHUPOBAHUE C IPYTUMH CTPYKTYpaMH.

8. HaHonpoBOJAHUKH M HAaHOTPYOKM: CEHCOPBI, IMHUTTEPBI, TPAH3UCTOPLI, MEPEKIIOHATEIIH,
SMEMEHTBI AMSTH.

9. MeTo/bl MOJCTMPOBAHHS CBOMCTBE HAHO3IEMEHTOB.

10. Crioco6bl IMarHOCTUKH HAHO- U MHKPOYCTPOHCTE.

B) Bonpoehl K camocTosTe ILHOM padoTe cTyAeHTA

PN R =

OcoBCHHOCTH B3aUMOAEHCTBHUSI 3IEKTPOMArHHTHBIX BOJIH € HAHOOOBEKTAMH. |
OCHOBHBIC XapaKTEPUCTHKH HAHOYACTHLL U HAHOMATEPHAJIOB, |
[TepcrieKTUBHbIE TEXHOJIOIHHU CUHTE3a HAHOMATEMANIOB.
JudpakipoHHsiii nipegelt. CocoOsl yMEHbLIEHHA.

Turnel nazeproit kepaMukn. OcoOEHHOCTH PUMEHEHHS B COBPEMEHHBIX CHCTEMAX.
@oTOHHBIC KPUCTAJUTBL. Y paBHEHHA pacuéTa.
JlazepHas kepamuka. TeXHOJOrHUs NOTyICHUS.
Mexauusm GopMUPOBaHUS IMHTAKCHANBHBIE TUIEHOK,

DoHJT ONEHOYHBIX CPEICTB JUIs MpPOBENCHUS ' aTTECTAllUM YPOBHA CHOPMHPOBAHHOCTH

KOMITETCHLIIT 00YIArOMUXCS [0 TUCUUTUIHE 0QOPMIILETCs! OTAENBHEIM TOKYMEHTOM.

7. YAEBHO-METOJUYECKOE U HH(D&)PMAHHOHHOE OBEChE‘IE;lHI/IE
JUCHUIIJIMHBI

7.1. KuurootecrneudeHHOCTh

HanMeHoBaHUe JIUTEPaTypPhl: aBTOP, HA3BAHNE, I'on KHUTI'OOBECIEYEHHOCTbD
SHLVERArRIT, snaTelsapo ' u3;1:n14 KomnuvecTso ax3emnispos Hanmuue B 3nekTpoHHOi
U30aHMi B OUOIMOTEKE Gubnporexe Bal'y
Bal'V B cOOTBETCTBUH € |
®I'0C BO
1 2 3 4

OcHoBHas nuTeparypa™

OnToanekTpoHuka 1 HaHodOTOHUKA : yuebHOEe

ApakensH CM, u ap Beeacnre B bubnvoreka Bnl™y:

tdheMToHaHODOTOHUKY: byHnaMeHTaIbHbIE OTﬂeﬂ‘(ld:onneKu;;m): W301

OCHOBbI W JIA3EPHBIE METOLBl YIPABJIAEMOTO MHBeHTapHBIA HOMEp:

NOJTy4eHHs u JVarHOCTUKH 587865, 587866L 587867,

HAHOCTPYKTYPUPOBAHHAIX MaTepualloB BY-4541,

yuebHoe nocobue o HanpaB/ICHUAM TTOMOUHBIN UHIEKC U

noaroToBku Oakayappuara 200400 (200200) ABTOpCKUH 3Haic; 535 B24

"OmrortexHuka", 200500 "Jlazepuas Texuuka u | 2015 248

nasephbie  Texuonornu", 200700 (200600)

"®oToHUKa H onrounpopmaruka" "

cuennansHoctsiM 200200 "OnroTexHuka" W

200201 "JlazepHas TeXHWKa W  Jla3epHbIe

texHonorvu" / C. M. ApakensH [v ap.] ; noa

obu. pen. C. M. Apaxensna — Mocksa :

Jloroc, 2015 .— 743 c.

JudpakroHHas HaHO(DOTOHUKA [Hay1rOE Bubanotexa BﬂIV:

uspanne) / A. B. laspunos [u 1p.] ; noa pea. B. Otnen (koanexums): W105

A. Coitthepa .— Mocksa : @uamamiut, 2011 .— HIHBGH174pr[l‘;I }IHOMepI

679 c. : wn. — BuGnworp. B koHue ra. — ISBN 2011 5 571378,3571379", 571380,

978-5-9221-1237-6. 577633,577813
[Monouustit nHAEKS 1
ApTtopeknii 3nak: 535
J501 | s

Hrnatos, AJlekcanup Hukonaesuu. 2011 3 Bubnuotexa Bal'V:

Otpen ( kOHHeKliII/Iﬂ): W301




rnocobue JUIA BY30B 110  HAmNpasJICHUAM WHBeHTApHLII HOMED:!

MOATOTOBKM "DnexTpoHHKa n 580455, 580456, 580457
nanodnekTporuka" u "“TenekommyHuKkauuu" / [Monounbli HHAEKE W

A. H. Urnaros .— Cauxr-IletepOypr : Jlans, ApTopekuii 3nak: 621.383
2011 — 538 c. : un. — (YueOHWKY AN BY3O0B, U265

CneuuayibHas Jiuteparypa) .— bubanorp.: ¢

526-530 .— ISBN 978-5-8114-1136-8.

JononauresbHas IMTEpaTypa

CoBpeMeHHbIE HAHOTEXHOIIOTHH u Bubnuorexa Bal'V:
HaHO(hOTOHMKA JUIl HAaykKd W [MPOM3BOJICTBA Otaen (kosexuns): W107
[BnexTpoHHLI  pecype] @ maTepuanm  6-H MuBeHTapHbIA Hpmep: A-
MexnyHapoasoil koudepenuun, 9 - 13 Hoabps 608 ‘

2017 r., r. Baamumup - r. Cysgamp / Tlosiounbli HHAEKC W
Brapumupckuii TOCyNapCTBEHHbI I ABTOpCKMii SHEHtF: 539.1
YHUBEPCUTET UMEHH AnekcaHapa C568

I'puroprernua u Hukonas T'puropsesuua | 2017 I
CronetoBeix (Bnl'Y) .— Bnagumup : Bal'V,
2018 .— 1 CD-ROM .— 3arnaBue ¢ 3TMKETKH
oMcka .— OJIEKTPOHHBIH pecype COHEPXKHUT
TeKCTOBbIE AaHHEIE - 175 c. @ un. — CHcTeMHbIe
tpeGosanms: Intel, AMD ot 1,3 I'Tu; Windows
XP/Vista/7/8/10; Adobe Reader; CD-ROM; 6.5
MG — ISBN 978-5-9984-0751-2.

llanmapor C.M. BpeneHWe B KBaHTOBYIO U Pexum fgoctyna; ofwemy
OTITHYECKYH)  OJCKTPOHUKY  [OJIEeKTpOHHLIH Joruny - vlsu uimaposnro
pecype]: yueGHoe mocobue/ lllanmapos C.M.,, ckfeF2Wd.

bawkuposa A.M.-— DIEKTPOH. TEKCTOBBIE https://www.iprbookshop.r
nannbie,— Tomck: ToMckuli rocynapcTBeHHbli | 2012 B /] l_32'22.11tml_
YHHUBEpPCHUTET cucTeM yTpaBaeHus 7

pamuoanextpornky, 2012.— 98 ¢. — Pexum

nocryna: http://www.iprbookshop.ru/13922, —

3BC «IPRbooksy. ISSN 2227-8397.

OpnukoB JLH. OCHOBBI TEXHOJIOTUH Pexxym foctyna; obiemy
ONTHYECKUX MaTepuanoB M manesmif. Yacte | noruny - vlsu u naponio
[Onextponuslit pecypc]: yueOHoe mocoOue/ ckfeF2Wd.

OpnukoB  JLH.—  DiekTpoH.  TeKCTOBLIE https://www.iprbookshop.r
naHusie.— Tomck: ToMmckuii rocyaapcrsennsii | 2012 - u/13959

YHUBEPCUTET cucTeM YTIpaBJeHUs 14

paavoanekTpoHukd, 2012.— 88 c. — Pexum

noctyna: http://www.iprbookshop.ru/13959. —
9BC «IPRbooks». ISSN 2227-8397.

7.2, llepuoau4yeckue u3gaHnus i

1. XKypuan «Ksanrosas snexrpoHuka». ISSN:1063-7818. ApxuB HOMepoB. Pem M LOCTYyMa:
http://www.mathnet.ru/qe/archive. |

2. Kypuan  «®oroHuka», ISSN:  1993-7296. ApxuvB  HOMEpOB. ]PjemwM JOCTYNa:
http://www.photonics.su. |

3. XKypuan «[lpuxnanuas ¢oronuka», ISSN:2411-4375. Apxup HOMEPOB. ]Pe;{c]‘/m‘a JaocTyna:
http://applied.photonics.pstu.ru/archives. :

4. Kypuan «HaHocucTemsl: ¢u3uka, xumus, matemaruka». ISSN: 2305- 7971 Apan HOMEPOB.
Pexxum noctyna: http://nanojournal.ifmo.ru/articles. ‘ ;

7.3. UnTepHeT-pecypcesl ; }

1. Crcox ny6mukanui cotpyannkos OO0 «Axrtupnas onteika HaiitH» // Pexum no-

cryna: http://www.nightn.ru/files/publications/publications_ru.htm. | \

‘ s

2. [yGnukanuu COTPYLHHUKOB OVIAH I Pesxum JlocTyna;

http://www.fian.smr.ru/rp/pub-r.html.




8. MATEPNAJBHO-TEXHYECKOE OBECTIEYEHUE IlﬂCI[PIDL}][HHin
JIeKIMOHHbIE 3aUATHS 0 JAHHOW JUCHUIIIMHE MPOBOAATCA B Cl'IeIlI/IaJH)HjbIX ay,m?T()pmx,
OCHALEHHKIX JOCKOH (B TOM HHCIC HHTCPAKTUBHOM), OKPaHOM MUl IIPOEKUMOHHBIX  CHUCTEM,
POEKTOPOM U HOYTOYKOM. ;

JlaGopaTopuble paGOTHI MPOXOJAT B 1a0OPATOPHSX KOTOPHIC OCHAUICHEL ymrpc»mTBaMH

MUArHOCTUKN HAaHOMAaTCPHAIOB, MEXAHUKO-OIITHYECKUMU KOMIIOHCHTAMH, npnﬁopaMH ]/HM(,peHI/Iﬂ
|

[[apaMeTPOB JIA3EPHBIX HCTOUHUKOB JUIS MPAKTUIECKOTO H3yICHUS TIPUHIAIOB paBoTHl OITHYECKHUX

YCTPOMCTB, @ TaKXke ayJAUTOPUAX OCHANIEHHBIMH COBPEMEHHALIMA TIepPCOHAIBHBIMU KOMITBIOTCPAMH,
|

0Gbe/MHEHHLIMI B JIOKANBHYIO BBIYHCIKHTECIBHYIO CETh M YKOMINICKTOBAHHBIMK 3H606>;<0)11/1MLIM

CHUCTEMHBIM H IIPHUKIA[HBIM IIpOTrpaMMHbLIM oOecIIcUeHUEM.

£ - ]
PaGouyio mporpaMmy COCTaBHII Leep.  U4qMT £ C ok ’/»r sy
(DHO, noanuck) f'{,- // /

PerieH3eHT T f, ;

(ipencenatens paboTOAATENS) lent. mupexrop Q00 «BnaglnTex» A.B. Ocunos /j; (e igdl
(MeeTo paboThl, JOMKHOCTD, DU, nojnucs) I|r ¥

[IporpamMma paccMOTpeHa M 000peHa Ha 3aCENaHIN kadepsl P ®ulIM

ITporoxon Nel ot 31.08.2020 roga ) =

3apeayromuii xadeapoi C.M. Apakensn 7

((_DHO, NIOANKCD)

PaGouas nporpaMma paccMOTpeHa 1 0f00peHa Ha 3aCCIaHk yYeBHO-MeTOIHYECKOH’

KOMHUCCHUU HanpaBJICHHS 28.04.01
ITpotokon Nel ot 31.08.2020 roza y T
[pencenarens KOMUCCHH C.M. ApaxensH ——;j:?”
7 (®HO, noanHck)
JIUCT NEPEYTBEPKIEHWS

PABOYEN MPOI'PAMMBI AUCHUTIIMHBI

PaGouas mporpamMma ofo0peHa Ha yueOHBIA [0J

TIportoxon 3acenanus Kadenpnt Ne 0T roja

3asenyrommuit kKapeapoi

PaGowas mporpamma ofo0pena Ha yueOHBIA Iof
IIporoxon 3acenanns kadenpsr Ne oT _roza

3apeyromuii kapeapon




