AHHOTALIUA
mucnuurael b1.B.JIB.03.02 «PagnoonTrka 1 HaHO(GOTOHHKA (4acThb 2)»
Hamnpasnenue noarorosku 11.03.04 DnexTpoHrKa U HAHOZJIEKTPOHUKA
HamnpasnennocTs (mpoduiib) MOArOTOBKH
«HaHOTEeXHOJIOTUU B 3JIEKTPOHUKE
VYpoBeHb — OakanaBpuar
Kypc 3 Cemectp 6

O0bemM TpynoeMkocTH: 4 3aueTHbIX eauHuUIbl (144 yaca, u3 Hux — 54,3 vaca ayIuTOpHOMN
Harpy3Ku: JEKIUOHHBIX 16 yacoB, 1abopatopHbIx 3aHsaTHi 32 yaca; KCP 6 gacoB, camocTOSTEb-
HOU paboThl 54 vaca, KOHTPOJb 35,7 yacoB).

eap TMCHMILIAHBI:

PannoonTrka m HaHOPOTOHMKA — ATO HanboJiee UHAMUYHO Pa3BUBAIOIIEECS HAIpaBICHUE
(OTOHHKH, OINpPEACIIIONIee MPOrPEcC MUPOBOM HAYKH U TEXHUKHU, CBS3aHHBIM C HCCIICIOBAHUEM,
pa3paboTKOM, co3MaHUEM U OHKCIUTyaTallel HOBBIX MaTepHalloB, TEXHOJIOTWH, MpUOOpOB U
YCTPOMCTB, HAMPABJICHHBIX Ha Iepenady, npueM, oopaboTKy, XpaHeHue u otodpakenne napopma-
MM Ha OCHOBE ONTHYECKHX TEXHOJOrui. PamnoonTrka n HaHOPOTOHWKA OPUEHTHPOBAaHA HA UHTE-
rpalyio ONTHYECKUX, HPOPMAIIMOHHBIX U TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

OcHoBHasl 11eJIb TPEeToAaBaHusl JUCIUILTUHBI — TOJy4YeHHe CTyJeHTaMH HEOOXOIUMBIX 3Ha-
HUH O MOCJICTHUX JOCTIKCHUSAX B 00JacTH HaHO(DOTOHHUKH, B YACTHOCTH B 00JIaCTH CO3/IaHUS, HC-
CJIEIOBaHMS U MaHUMYJSALUN HOBBIX THUIIOB ONTUYECKUX HAHOMATEPHAJIOB, TAKUX, KaK (JOTOHHBIE
KPUCTAJUIbl, KBAHTOBBIE TOUYKH, METaMaTEpHaIIbI U JIP.

3agauu AUCHMILINHBI:

3a1auaMu OCBOCHUSI TUCIUITITHHBI «PanoonTuka 1 HaHO(POTOHHKA (Y4acTh 2)» SBISIOTCS:

— MIPUBHTH CTYJICHTAM HABBIKH HAYYHO-HCCIIEA0BATEIHCKON paOOThI U IPOJCMOHCTPHPOBATH
HIMPOKHE BO3MOXKHOCTH HCIIOJIB30BAHMSI TEXHUKH BOJHOBOJIHOM (DOTOHUKH B Pa3NUYHBIX HAYYHBIX
HAIPABIICHUSX;

— 00yYHTh CTY/IEHTOB MPUHIIUIIAM U TIPUEMaM CaMOCTOSITENIBHBIX PAcYeTOB XapaKTEPUCTUK
DJIEMEHTHOW 0a3bl BOJTHOBOAHOW (DOTOHHMKH, MHTETPATHLHO-ONTHYCCKHX U BOJIOKOHHO-OMTHYECKHIX
CTPYKTYP,

— OCBOGHHUE CTYJCHTAMH (PU3NYCCKUX MPUHIUIIOB U MAaTEMATHYECKUX MOJIEICH BOJIHOBOJI-
HOU (POTOHMKH;

— BBIPa0OTKA MPAKTUYECKUX HABBIKOB aHAIMTHYECKOTO W YHCICHHOTO aHalM3a Ipoliecca
pacmpocTpaHEHHUs] ONTUYECKOTO U3yYEHHUS B DJIEMEHTHON 0a3e BOTHOBOJHOW (DOTOHMKH, a TaKxKe
pacueTa OCHOBHBIX XapaKTEPHUCTHK ITUX YCTPOUCTB;

— TONy4YeHUe TTyOOKUX 3HAHWM MO ONTHYECKOW (DHU3MKE M ONTHUYECKON MH(POpPMATHKE, OIl-
TUYECKOMY MaTepHAIOBEICHUIO, (YHKIIMOHAIBHBIM YCTPOHCTBAM M cHCTeMaM (POTOHUKH;

— U3y4eHHEe BO3MOXKHOCTEH MpeoioyieHus MUQPAKIIMOHHOTO Mpeesia B OMTUKE IS HCclie-
JIOBaHUSI HAHOPA3MEPHBIX 00BEKTOB;

— U3y4YeHHE MOTECHIIUATBHBIX BO3MOXHOCTEH M CYIIECTBYIOMUX chep MpUMEHEHHs] HaHOYa-
CTHI] TIOJYIIPOBOJTHUKOB JUIS CO3JaHHUS HAHO(DHIBTPOB M IMACCHBHBIX 3JIEMECHTOB HHTETPATBHBIX
CXeM,;

— u3y4yeHue GOTOHHBIX KPUCTAILIOB KaK 0a30BbIX AJIEMEHTOB COBPEMEHHOW HAHO(DOTOHUKH;

— M3y4YCHHE JTIOMUHECIICHIINH HAHOPAa3MEPHBIX YaCTHUIl KaK OCHOBBI pa0OTHI CyOBOIHOBOI
MHUKPOCKOITHH.

B pesynbraTe M3ydeHUs HACTOSIICH AUCIMILIAHBI CTYIEHTHI JOJDKHBI MONTYYUTHh 0a30BBIC
TEOPETUYECKHE 3HAHUS M TMPAKTUUYECKHE HABBIKU, MO3BOJISIIOIIME MPOBOAUTH MOJEIMPOBAHHE U
pacyer 3IIEMEHTHOH 0a3bl BOJHOBOAHOH (DOTOHMKH, a TaKKe MOJYYUTh 0a30BbIe TEOPETUUYECKHE
3HaHMUSA B 00J1aCTH (PU3UYECKUX OCHOB COBPEMEHHON HAaHO(POTOHWKH M HaHO()OTOHHBIX MPHOOPOB,
YCTPOMCTBA U CUCTEM.



MecTto nucuumimabl B crpykrype OOII BO

Hucuummuaa 51.B.JIB.03.02 «PagnoonTrka u HaHo(oToHMKA (4acTh 2)» s OakaiaBpuaTa
no HarnpasieHuto 11.03.04 DnekTpoHHKa U HaHOAIEKTpPOHUKA (TIpodriib: HaHOTEXHOIOTHHY B DIIEK-
TPOHHUKE) OTHOCUTCS K IucHuIiimHaM 1o Bbibopy b1.B.J/IB BapmaruBnoi#l wactu B1.B OGmoxka 1
«Incumummnsl (Moxymu)» b1 yue6HoTrO TUTaHAa.

JlMcuuIuIMHA JTIOTUYECKH M COAEP)KaTEIIbHO-METOIMYECKH CBA3aHA C JTUCHMILIMHAMU 0a30-
Boi yactu moayis bl.b «Maremarnueckuii ananuzy, «®Pusukay, «O0mmi Guznyeckuii MpaKTH-
KyM» U TUCIHUIUTHH BapuatuBHoi yactu b1.B. Kpome Toro, nucnummina 6a3upyercst Ha yCIIEITHOM
YCBOEHUU COINYTCTBYIOIIUX AUCHUIUIMH: «DHU3KKa MOIYIPOBOJIHUKOBY, « IEKTPOJUHAMUKA U pac-
MPOCTpaHEHUE PaauoBONIH», «KBaHTOBass MexaHuka», «Teopusi BEpOSATHOCTH U MaTeMaTH4ecKas
CTaTHCTUKA», «DJEKTPOHHKaY», «Du3uka HaHOpa3MEpPHBIX cucTeMy, «PaaroonTHkKa U HaHO(POTOHHU-
Ka (4acthb 1)». [ ocBOeHMS TaHHOW TUCHMILTUHBI HEOOXOIUMO BJIAIETh METOJAaMU MaTeMaTHUye-
CKOTO aHajiu3a, aHAIMTUYECKOW T'€OMETpUH, JTUHEHHON aireOpbl, pelieHueM anredpandeckux u
muddepeHIATFHBIX YpaBHEHUH; TCOPUH (PYHKIMNA KOMIUIEKCHOTO MEPEMEHHOTO, TCOPHH BEPOSIT-
HOCTEH W MaTeMaTUYECKOM CTaTUCTUKU; 3HATh OCHOBHBIC (PU3NYECKUE 3aKOHBI, YMETh MPUMEHSTh
MaTeMaTUYECKHE METOIbI U (PU3NUECKHE 3aKOHBI I PEIICHUS TPAKTUYCCKUX 3a]1a4.

B pe3ynbrare nM3yueHus HACTOALIECH NUCUMIUIMHBI CTYIEHTHI JOJKHBI MOJYYUThb 3HAHUA,
UMEIOIIME HE TOJBKO CaMOCTOSITEIIFHOE 3HAaU€HHE, HO W 00ecrednBaroniie 0a3oByl0 MOJATOTOBKY
JUIsl YCBOCHUS JUCHMILTUH 0a30BOi M BapuaTHBHOU 4acTelt Moayns b1, obecreunBas coriacoBaH-
HOCTh W TIPEEMCTBEHHOCTh C ITHMH IUCIHMIUIMHAMH TIPU TIEPEX0Jie K ONTHYCCKUM H IU(POBBIM
TEXHOJIOTHSIM.

[Tporpamma nuctumuivsbl «PagunoonTuka 1 HaHO(OTOHUKA (YacTh 2)» corjiacyeTcsi CoO BCEMHU
yueOHBIMU TporpamMmamu quciuiuivH 6azoBoit b1.b u Bapuarusnoit b1.B wacreit mogyns (aucuu-
wivH) b1 yueOHoro miaHa.

TpeGoBanus K YypOBHIO OCBOECHUS JUCIUIJIMHBI

N3yuenne nanHOM y4eOHOU MUCHUIIIMHBI HAMpaBIeHO HA (popMUpOBaHUE y 00YyUaIOIMIUXCS
cnenyromux komnerenuuii: OIMK-6, TTK-13.

No Wnpekc | Conepxanue B pe3ynbrarte u3ydenus yueOHON AUCHUIUINHBI
/g | KOMIe- | KOMIETeHIHH oOy4aromuecs: JOIKHbI
TEeHIMU | (WU €€ 4acTH) 3HATh yMeTh BJa/1eTh
1 OIIK-6 CHOCOOHOCTBIO  OCY- | —  (DM3MYECKUE | — BBIUUCIATH pac- | — K pabore Haj
HIECTBIIATH MIOMCK, | OCHOBBI PAacCIpo- | TIPEJeTICHUE JJIEK- | UCCIIETOBAHMSIMHI
XpaHeHHe, 00pabOTKYy | CTpaHEHUS W3- | TPOMAarHUTHOTO B 00JIaCTH HaHO-
U aHanu3 wuHGOpMa- | YeHUs] MO WHTE- | TIOJs BOJIM3U | (POTOHUKH;
UM M3 Pa3IMYHBIX | TPaJbHO- HAHOPA3MEpHBIX | — HaBBIKAMU CH-
UCTOYHUKOB ®  0a3 | ONTHYECKHM METAIUTNIECKIX CTEMHOTO Hay4-
JAHHBIX,  NPEJCTaB- | BOJIHOBOJAAM U | CTPYKTYD; HOrO  aHaiM3a
JSATh €€ B TpeOyeMOM | ONTUYECKOMY — BBIUUCIIATH | TpoOieM  (Kak
dopmare ¢ HCIOJIB30- | BOJIOKHY; panperneneHue NPUPOJIHBIX, TaK
BaHMEM WHQOpPMAIU- | — MEXaHU3M B3a- | JJIEKTPOMArHHT- u  npodeccuo-
OHHBIX, KOMIIBIOTEP- | UIMOAEHCTBUS HOT'O I0JIs BOJIM3M | HAJIBHBIX) — pa3-
HBIX W CETEBBIX TeX- | CBETa W BEIle- | HAHOPA3MEPHBIX | JIMYHOTO YPOBHS
HOJIOT U CTBa B OJMDKHEM | METAJUTMUECKUX CIIOKHOCTH;
TI0JI€; pa3MepHbIE | CTPYKTYp C TO- | — HaBbIKAMH pa-
3¢deKkTl, KBaH- | MOIIBIO MOJENEH: | 00TBI ¢ Jabopa-
TOBBIE  OTPaHU- | MYJIBTUIIONBHOTO | TOPHBIM 00OpY-
YEHHUS1; OCHOBHBIC | B3aUMOJICUCTBUS U | JOBAHUEM H CO-
HKCIEPUMEH- KOHEUHBIX Ppa3HO- | BpEMEHHOMN




TaIbHBIE CXEMBbI | CTEM BO BpPEMEH- | HAYYHOM  amma-
OMMKHETIONEBBIX | HOM 00JacTH; paTypoif;
W3MEpPECHUIA; - BBITIOJIHSATh | — HaBBIKAMH
— MEXaHM3M TIpe- | OLIEHKY YCHJICHUS | MpoBeAeHUs (Hu-
OJIOJICHUSI  JIU- | DJICKTPOMArHHT- 3UYECKOTO0  JKC-
(paxmoHHOrO HOT'O I0JIs BOJIM3H | IEPHMEHTa,;
npesea; Oe3arepTyHbIX — CaMOCTOSITEIIb-
— YCIOBHSL BO3- | METAINYECKHX HO pelIaTh 3a1a-
OyXIICHUsST  TI0- | 30HJIOB; M 0 BBIYUCIIC-
BEPXHOCTHBIX — UWHTEPUPETUpPO- | HAIO  DJIEKTPO-
TUIA3MOHOB; BaTh PamaH- | MarHUTHBIX  110-
— OCHOBHBIE IKC- | CIIEKTPbl W H300- | Iel B OnmxkHEH
MIEPUMEHTAIILHBIC | PAKEHUS, YCHUJICH- | 30HE.
CXeMbl ~ OJIIK- | HBIE  MeTaJuInye-
HETIOJICBBIX W3- | CKMM 30HJIOM.
MEpPEHHH.

ITK-13 CIIOCOOHOCTRIO Haja- | —  (PU3UYECKUE | — BBIYUCIATH pac- | — K paboTe Haj

JKHUBaTb, HCIIBITHIBATH,
npoBepsiTh  paboTo-
CIIOCOOHOCTh M3MEpH-
TEJIBHOTO, AMarHOCTH-
YEeCKOTr0o, TEXHOJIOTH-
4ecKoro 00opyaoBa-
HUS, HCIOJIB3yEeMOTO
JUIS peIlIeHUs] pa3iny-
HBIX HAy4YHO-
TEXHUYECKHUX, TEXHO-
JIOTUYCCKUX U IIPOU3-
BOJICTBEHHBIX 337124 B
00JacTH 3JIEKTPOHUKH
U HAHOBJICKTPOHUKH

OCHOBBI PAacCIpoO-
CTpaHEHUS] H3IY-
YeHHs 10 HHTe-
rpajibHO-
ONTUYECKHM
BOJIHOBOJAM U
OINTHYECKOMY
BOJIOKHY;

— MEXaHu3M B3a-
UMOJCHCTBUS
cBETa U  Belle-
CTBa B OJIIDKHEM
ToJie; pa3MepHbIe
dekThl, KBaH-
TOBBIC  OTPaHH-
YCHHUST, OCHOBHEIE
AKCIIEPUMEH-
TaIbHBIE CXEMBI
OJIMDKHEIOIEBBIX
W3MEpPEHNI;

— MEXaHU3M TIpe-
ONONEHUS -
(paKIMOHHOTO
npesiena,

— YCIIOBUSI BO3-
OyXIeHuss  TIo-
BEPXHOCTHBIX
I71a3MOHOB;

— OCHOBHEBIC JKC-
TICPUMEHTAITLHBIC
CXEMBI OmmK-
HEIOJIEBBIX W3-
MEpPEHHH.

MIPE/ICIICHUE DJICK-
TPOMAarHUTHOTO
IO BOIH3H
HaHOPa3MEPHBIX
METAJUINYECKUX
CTPYKTYp;

- BBIYHCIISATE
paripeneneHue
AIIEKTPOMATrHUT-
HOT'0 10JIs BOIM3U
HaHOPA3MEPHBIX
METAJTMYCCKUX
CTPYKTYp C TIO-
MOILIBIO MOJIETICH:
MYJIBTHTIONEHOTO
B3aMMO/ICHCTBUS U
KOHEYHBIX pPa3HO-
CTe BO BpPEMEH-
HOM 00J1acTH;

- BBITIOJTHSTh
OLIEHKY YCHJICHUS
AIIEKTPOMATrHUT-
HOT'O T0JIs BOJIU3U
Oe3anepTyHbIX
METaJIMYECKUX
30H/IOB;

— HHTEPHPETHpPO-
BaTh Paman-
CIIEKTPBl ¥ M300-
paKCHHUS, YCHIICH-
HbIE MeTaJInye-
CKHM 30HJIOM.

MCCIIEIOBAaHUSIMU
B 00J1aCTH HaHO-
(hoTOHUKHY;

— HaBBIKAMM CH-
CTEMHOTO Hay4-
HOrO  aHalM3a
npobsem  (Kak
NPUPOJIHBIX, TaK
u  npodeccro-
HaJIbHBIX)  pa3-
JIMYHOTO YPOBHS
CJIOXKHOCTH;

— HaBBIKAMH pa-
60Tel C J1abopa-
TOPHBIM  000OpY-
JIOBaHUEM M CO-
BPEMEHHOM
Hay4YHOU
parypoii,
- HaBBIKAMHU
npoeeHus Gu-
3UYECKOTO  IKC-
NepUMEHTA.

— CaMOCTOSITEITb-
HO peliaTh 3aja-
9 0 BBIYUCIIE-
HUIO  DJIEKTpO-
MarHuTHBIX —T10-
el B OuvkHen
30HE.

allIia-




OcHoBHbBIE pa3aeiibl IMCHUIIJINHBI:

KonnyecTBo yacos
Ne HaumeHnoBaHue pa3zenos (Tem) AymuTOpHas Bf:;}}l’g:l/l
/T Bcero pabora KCP
paborta
J | 113 | JIP CPC
1 |DnemenTHas 6aza BOJHOBOAHOMU (poTO-
HUKU. HTErpasbHO-ONITUYECKUE BOJIHO- 41 4 24 1 12
BOJIBI
2 |DnemeHTHas 6a3a BOJHOBOJHOU (oOTO- 93 4 8 1 10
HUKU. ONITHYECKUE BOJIOKHA
3 |Dusnyeckre 0OCHOBBI HAHO(OTOHUKH 22 4 2 16
4 |HanogoTtoHHBIE TPUOOPEI, YCTPOHCTBA U 29 4 2 16
CHCTEMBI
HToro mo aucuuninHe: 108 16 32 6 54

KypcoBbie padoThbl: HE IPElyCMOTPEHbI
®opma npoBeeHHUA ATTECTAUM MO0 JTUCHHUILINHE: dK3aMeH
OcHoBHas1 JiMTEpaTypa:

1. IudpakuronHas ontuka u HaHopoToHUKa [ DnekTpoHHbI pecype] / E.A. besyc [u ap.]. —
OnekTpoH. Aad. — M.: ®usmataut, 2014. — 608 c. — Pexxum nocrymna:

https://e.lanbook.com/book/71979

2. Urnaros, A.H. Onrosnektponnka U HaHO(OTOHHKA: y4ueO. mocobue [DIeKTPOHHEBIN pe-
cypc] — Onexrpon. naH. — CI16: Jlanb, 2017. — 596 c. — Pexxum nocrymna:

https://e.lanbook.com/book/95150

3. Kynmpunn 10.H. CoBpemenHnast ontuka u (P OTOHHKA HAHO- U MUKPOCHCTEM [ DJIEKTPOHHBIN
pecypc] — DnekTpoH. naH. — Mocksa: ®uzmariut, 2016. — 440 c. — Pexxum nocryna:

https://e.lanbook.com/book/91158

4. [TanoB, M.®. ®usnueckue 0CHOBBI (POTOHHUKU: y4eb. mocobue [DNeKTpoHHBIH pecypc] /
M.®. ITanos, A.B. ConomoHOB. — DnekTpoH. aaH. — CI16.: Jlanb, 2017. — 564 c. — Pexum gocryna:

https://e.lanbook.com/book/92656

5. Canex b., Teiix M. OnTuka u ¢oronuka. [lpunuuner u npumenenus. T. 1, 2. — Jlonro-
npyaublil: U3narensckuil nom UuTemnekr, 2012.

Astop PII/I: [Tpoxopos B.II., kann. ¢u3.-mat. HayK, TOLEHT
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