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1. Henau u 321244 M3yYeHUsI TUCHUILIMHBI (MOTYJIs1)
1.1. Heab ocBOEHUS TUCHUILIHHBI

PagnoonTuka 1 HaHOPOTOHHKA — ATO HaubOJIee TMHAMUYHO Pa3BHUBAIOIIEECs HANpPaBIICHUE
(bOTOHUKHU, OmpeeNsIoiee MPOrpecc MUPOBOM HAYKHW M TE€XHHUKH, CBS3aHHBIN C MCCIEIOBAHUEM,
pa3paboOTKOM, CO3MaHMEM M SKCIUTyaTallMeil HOBBIX MaTE€pPHaJOB, TEXHOJOTHH, MPUOOPOB U YCT-
pOICTB, HANpaBJICHHBIX HA Mepeaavy, npueM, o0paboTKy, XpaHEeHHEe U 0TOOpaxeHne nHGOopMaIU
Ha OCHOBE ONTHYECKUX TeXHOJIOTHH. Paguoontuka u HaHO()OTOHMKA OPHEHTUPOBaHA HA MHTETpa-
[UIO ONTUYECKUX, MHOOPMALIMOHHBIX U TEIEKOMMYHUKALMOHHBIX TEXHOJIOTUH.

OcHOBHas 11eJb NMPETNOAABAHUS TUCIUIIMHBI — OJTYYEHUE CTYJeHTaMU HEOOXOAUMBIX 3Ha-
HUH O MOCJIETHUX JOCTIKEHUAX B 007acTU HAaHO()OTOHUKH, B YACTHOCTU B 00JIACTH CO3/aHUS, HC-
CJICTIOBaHUS U MaHUITYJSIUNA HOBBIX THUIIOB ONTUYECKUX HAHOMATEPHAJIOB, TAKUX, KaK ()OTOHHBIE
KPUCTAJUIbl, KBAHTOBBIE TOUKH, METaMaTEpHaJIbl U Jp.

1.2. 3amauy AUCHUIINHBI

3a1auaMu OCBOCHUSI TMCUUILTMHBI «PainoonTuka 1 HaHO(POTOHHKA (YacTh 2)» SBISIOTCS:

— IPUBUTH CTYJCHTAM HAaBBIKU HAY4YHO-HUCCIIEJOBATEIBCKON paboThl M IPOAEMOHCTPUPOBATH
IIMPOKHE BO3MOXKHOCTH HCIOJIB30BAHUS TEXHUKH BOJHOBOIHOW (POTOHUKU B PA3IUYHBIX HAYYHBIX
HaIlpaBJICHUAX;

— 00yYUTh CTYJCHTOB NMPUHIUIIAM U MIPUEMAM CAMOCTOSTEILHBIX PACYETOB XapaKTEPHUCTUK
3JIEMEHTHOI 0a3bl BOJIHOBOAHOM ()OTOHMKH, MHTETPATbHO-ONTHUYECKUX U BOJOKOHHO-ONTHYECKUX
CTPYKTYP,

— OCBOCHHUE CTyAE€HTaMM (PU3MUYECKUX MPUHIUIIOB U MaTeMaTHYECKHX MoJesiell BOJIHOBOJ-
HOU (DOTOHHKH;

— BBIPa0OTKA MPAKTUYECKUX HABBIKOB AHAIWTHYECKOTO W YHCICHHOIO aHalM3a Iporecca
pacrpoCTpaHEHUsl ONITUYECKOr0 M3JIyYeHUs B 3JIEMEHTHOM 0a3e BOJIHOBOJHOM (POTOHUKH, a TaKXKe
pacuera OCHOBHBIX XapaKTEPUCTUK 3TUX YCTPOMCTB;

— MOJIy4eHHe IIyOOKUX 3HAHUH 10 ONTHYECKOW (PM3MKE M ONTHYECKOW MHpOopMaTuke, oll-
TUYECKOMY MaTEepUaIOBECHUIO, PYHKIIMOHAIBHBIM YCTPOHCTBAM U cUcTeMaM (OTOHUKU;

— M3y4YEeHHE BO3MOXKHOCTEH MpPeoIofieHHs TU(PPaKLIMOHHOTO Mpejiesia B ONTHKE JUIs UccIie-
JIOBaHMsI HAHOPAa3MEPHBIX O0BEKTOB;

— W3y4YeHHe NOTEHIMAJIbHBIX BO3MOXKHOCTEH U CYIIECTBYIOUIMX chep NpUMEHEHHs HaHOYa-
CTHI] TOJYTIPOBOJHUKOB JUIsl CO3JAaHUS HAHO(UIBTPOB U MACCHUBHBIX 3JIEMEHTOB HMHTErPaJIbHBIX
CXEM;

— u3y4eHue GOTOHHBIX KPUCTAIIJIOB KaK 0a30BBIX 2JIEMEHTOB COBPEMEHHON HaHO(OTOHUKH,

— H3y4YeHHUe JIIOMMHECIICHIIMM HAaHOPa3MEPHBIX YaCTHUI] KaK OCHOBBI paboThl CyOBOJIHOBOM
MHUKPOCKOTIHH.

B pe3ynbraTe m3ydeHus HACTOALIEH AMCUUIUIMHBI CTYAEHTHI JOJDKHBI MOJYYUTh 0a30BbIE
TEOPETUYECKHE 3HAHMUSA M IMPAKTUUYECKHE HABBIKU, MO3BOJISIIOIIME IPOBOAUTH MOJEIMPOBAHHE U
pacyer 3JIEMEHTHOM 0a3bl BOJHOBOAHOHN (DOTOHMKH, a TakKe MOJYYUTh 0a30Bble TEOPETUUYECKHE
3HaHUS B 00J1aCTH (PU3NYECKMX OCHOB COBPEMEHHON HaHO(POTOHMKU M HaHO(POTOHHBIX MPUOOPOB,
YCTPOMCTBA U CUCTEM.

1.3. MecTo AucuMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

Hucuurumza b1.B.J1B.03.02 «PagunoonTrka n HaHO(pOTOHMKA (YacThb 2)» Juisd OakanaBpuara
no HanpasieHuto 11.03.04 DnexTpoHrKa U HaHOAJIEKTPOHMKA (TIpoduib: HaHOTEXHOIOTHH B AJIEK-
TPOHHUKE) OTHOCUTCS K JucuMIiuiMHaM no BbiOopy b1.B.JIB BapumatuBnO#l wactu B1.B Gmoxka 1
«ducunnunsl (Moxynu)» b1 yueGHoro niana.



JIMCIUIUIMHA JIOTUYECKH M COAEP)KaTeIbHO-METOIUYECKN CBA3aHA C TUCHMIUIMHAMU 0a30-
Bol vactu monayis bl.b «Maremarnueckuii ananusy, «®Pusukay, «O0mmi Guznyecknii MpakTu-
KyM» U TUCIHIUTHH BapuatuBHOi 4actu b1.B. Kpome Toro, nucnumnina 6a3upyercst Ha yCIEITHOM
YCBOEHUU CONYTCTBYIOIIUX AUCHUIUIMH: «DHU3KKa MOIYIPOBOJIHUKOBY, « IEKTPOJUHAMUKA U pac-
IIPOCTPAaHEHUE pajuoBOIH», «KBaHTOBas MexaHHKa», «Teopus BEpOATHOCTH M MaTeMaTHdecKas
CTaTHCTUKA», «DIEKTPOHHKAY, «DU3MKa HAHOPA3MEPHBIX cucTeM», «PaaroonTHKa U HaHO(POTOHH-
Ka (4actb 1)». 1 ocBOeHMS TaHHOW TUCHMILTUHBI HEOOXOAMMO BJIAJIETh METOJaMH MaTeMaTHyde-
CKOTO aHajlH3a, aHAIUTUYECKOW T'€OMETpUH, JTUHEHHON anreOpbl, pelieHueM aiaredpandyeckux u
muddepeHnaIbHbIX ypaBHEHUH; TEOpUN (PYHKIMH KOMIUIEKCHOTO MEPEMEHHOT0, TEOPUU BEPOST-
HOCTEH M MaTeMaTUYECKOM CTaTUCTHKHU; 3HATh OCHOBHBIC (PM3NYECKUE 3aKOHBI, YMETh MPUMEHSThH
MaTeMaTHYECKUE METOJIbI U (PU3NUECKUE 3aKOHBI JUISI PEIICHHS TPAKTUYECKHX 3a7ad.

B pe3ynbprare n3yueHus HACTOAIIEH IUCUMUIUIMHBI CTYIEHTHI JOJKHBI MOJYyYHUTh 3HAHUA,
UMEIOIME HE TOJBKO CaMOCTOSTENIFHOE 3Hau€HHe, HO W oOecrednBaroniie 0a3oByl0 MOJATOTOBKY
JUIsl YCBOGHUS JUCHMILTUH 0a30BOM U BapuaTUBHOW 4actell moayns b1, obecrieunBas coriiacoBaH-
HOCTh M IPEEMCTBEHHOCTh C 3THMH AMCUUIUIMHAMU TPU TEPEeXo/e K ONTHUYECKUM U IH(PPOBBIM
TEXHOJIOTHSIM.

[porpamma nucuumuinabl «Paguoontuka 1 HAHOYOTOHUKA (YaCTh 2)» COTIACyeTCs CO BCEMHU
yueOHBIMU TporpamMmamu quciuruinH 6azoBoit b1.b u BapuatusHoii b1.B wacreit moayns (quciu-
wH) b1 yueGHOrO TU1aHA.

1.4. IlepeyeHb MIAHUPYEMBIX pe3yJIbTATOB 00y4YeHHsl MO AUCHUILUIMHE (MOAYJIO), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOeHUsI 00Pa30BaTe/IbHOI NPOrpaMMbl

W3yuenune naHHOM yuyeOHO# MUCHUIUIMHBI HANPaBICHO Ha (OPMHUPOBAHUE Y OOYYAIOIIUXCS
cnenyromux komnerennuii: OIMK-6, TTK-13.

XpaHeHue, o0paboTKy
u aHanu3 HHpopMma-

CTpaHCHHST H3ITY-
YeHUsI MO0 HHTe-

TPOMAarHUTHOTO
mojids BOJIM3H Ha-

No Unnexc | Conepxanue B pesynbrare uzydenust yueOHON AUCIIUTUIMHBI
o | KOMIe- | KOMIeTeHIH 00y4YaroIuecst TOJHKHBI
TeHIMH | (MU €€ YacTH) 3HATH yMeTh BJIaJIETh
1 OIIK-6 | ctocoOHOCTBIO  OCYy- | —  (DU3WYECKUE | — BBIYMCIATH pac- | — K paboTe Haj
IIECTBIISITh TIOMCK, | OCHOBBI PAacCIpo- | TPEJCTICHUE DJICK- | UCCIIeI0Ba-

HASMH B 00-
macti HaHoO(O-

U U3 Pa3INYHBIX | [PATBHO- HOPa3MEpPHBIX Me€- | TOHUKY;
HUCTOYHUKOB U  0a3 | ONTHYECKUM TATHYECKUX —  HaBBIKAMHU
JaHHBbIX, npeacTras- | BOJJTHOBOJaM H | CTPYKTYD, CUCTEMHOI'O
JSATh €€ B TpeOyeMOM | ONTUYECKOMY — BBIUUCIIATH pa- | HAYYHOTO aHa-
(dbopmaTe ¢ HCTOJIB30- | BOJIOKHY; MIpeIeNieHNe dJIeK- | Jin3a TMpolieM
BaHHEM HH(poOpMAIH- | — MEXaHU3M | TPOMarHUTHOTO (kak  TpPHUPOI-
OHHBIX, KOMIIBIOTEP- B3aPIMOI[eI7[0TBPIfI mojii BOJIM3M Ha- HBIX, TakK n
HBIX M CETEBBIX TEX- | CBETa M BEIIECT- | HOPa3MEPHBIX Me- | mpodeccHo-

HOJIOTHUH

Ba B OIIMKHEM
ToJie; pa3MepHbIE
3pQeKTrl, KBaH-

TATHYCCKUX

CTPYKTYp C TMO-
MOIIIBIO MOJEIIEH:

HaJIbHBIX) pa3-
JMYHOTO YpOB-
HS CIIOKHOCTH;

TOBBbIE  OTPAHU- | MYJIBTHUIIONBHOTO | —  HaBBIKAMH
YeHMs; OCHOBHBIC | B3aMOJICUCTBHUS M | padOTHI € Jia-
9KCIIEPUMEH- KOHEUHBIX pPa3HO- | OOpaTOpHBIM
TaJTbHBIE CXEMBI | CT€l BO BpeMEH- | 000pyIOBaHH-
OMKHETNONEBBIX | HOM 00J1acTu; €M U COBpe-
WM3MEpPEHU; - BBITNOJIHATH | MEHHOW Hay4-
— MEXaHM3M IIpe- | OLIEHKY YCHWJICHHUS | HOM ammapary-
OJIOJICHUS  JW- | DJIEKTPOMAarHMT- poii;
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(hpakIMOHHOTO
npeiena;

— YCIIOBUSI BO3-
OyXneHust  TO-
BEPXHOCTHBIX
TUIA3MOHOB;

— OCHOBHBIE JKC-
MIEPUMEHTATLHBIC
CXeMbl OKHE-
MOJIEBBIX ~ U3MeE-
pEHMIA.

HOT'O MOJIA BOJIHM3U
Oe3anepTyHbIX
METAITHYECKUX
30H/IOB;

— HMHTEPHPETHPO-
BaTh Paman-
CHEKTPBl M H30-
OpaxeHus, ycu-
JIEHHBIE METaJIIH-
YECKUM 30HIOM.

—  HaBBIKAMU
MIPOBEICHUS
(u3nIecKoro
IKCIIEPUMEHTA,
—  €caMoCTOs-
TENLHO PeIlaTh
3aJa4d MO BEI-
YHUCIICHUIO
AJIeKTpOMar-
HUTHBIX ITOJICH
B OmKHEHR 30-
HE.

I1K-13

CIIOCOOHOCTBIO Haua-
XKHUBaTb, UCIIBITHIBATH,
npoBepsTh  paboTo-
CIOCOOHOCTh M3MEpH-
TENBHOTO,  JWArHo-
CTUYECKOT0, T€XHOJIO-
THYECKOro  00opy/o-
BaHUS, HCIIOJIb3YeMO-
ro JUIsl peleHusl pas-
JIMYHBIX HAay4YHO-
TEXHHYECKHUX, TEXHO-
JIOTUYCCKUX W HPOU3-
BOJICTBEHHBIX 3a/1a4 B
o0acTy 3JEKTPOHUKU
Y HaHOAJICKTPOHUKHU

—  (¢wusnuecKue
OCHOBBI Pacrpo-
CTpaHEeHUS] H3ITY-
YEeHUsI 0 WHTE-
rpajbHO-
ONTHYCCKIM
BOJIHOBOJIAaM |
OINITHYICCKOMY
BOJIOKHY;

— MEXaHU3M
B3aMMOJICUCTBUS
CBETa W BeIIECT-
Ba B OmmxHEM
TI0JIe; pa3MepHbBIC
3¢ deKThl, KBaH-
TOBBIC  OTPaHH-
YEHHST; OCHOBHBIE
IKCIIEPUMEH-
TaJbHBIE CXEMBI
OJIKHETOIEBBIX
U3MEPEHUN;

— MEXaHM3M TIpe-
ONIOJICHUsI  JU-
(paKLMOHHOTO
nperena;

— YCIIOBUSI BO3-
OyxaeHus  1o-
BEPXHOCTHBIX
TUIA3MOHOB;

— OCHOBHBIE IKC-
TIePUMEHTATLHBIC
CXEMbI OKHe-
MOJIEBBIX ~ W3Me-
pEHUI.

— BBIYHCIIATH pac-
MIpeIeJICHUE DJIEK-
TPOMArHUTHOTO
moyis BOIM3U Ha-
HOpa3MEPHBIX Me-
TAUTAYECKUX
CTPYKTYP;

— BBIYUCIATH pa-
MIPEICIICHUE DJICK-
TPOMAarHUTHOTO
mois BOJM3KM Ha-
HOPa3MEpHBIX Me-
TAUIMYECKUX
CTPYKTYp C TO-
MOILBIO MOJETIEH:
MYJIBTHUTIONEHOTO
B3aUMOJEHCTBHS U
KOHEYHBIX Pa3HO-
CTe BO BPEMEH-
HOI 00J1aCcTH;

- BBITTOIHATE
OIICHKY YCHJICHUS
ANIEKTPOMArHUT-
HOTI'O IOJI BOJIM3U
Oe3anepTyHbIX
METAIITHYECKUX
30H/IOB;

— HMHTEpPHpPEeTUpo-
BaTh Paman-
CHEKTPBl M U30-
OpakeHus,  ycu-
JIEHHBIE METaJUIN-
YEeCKUM 30HJIOM.

— K pabote Hax
HCCIIeIoBa-
HUSIMA B 00-
Jactu HaHO(O-
TOHUKHU;

—  HaBBIKAMU
CHCTEMHOTO
HAYYHOTO aHa-
nu3a  mpoodsieM
(kak  mpupoa-
HBIX, TaK W
npodeccro-
HAJIBHBIX) pa3-
JIMYHOTO yPOB-
HS CIIOKHOCTH;
—  HaBBIKAMHU
paboTel C Ja-
OopaTopHbIM
00opynoBaHu-
€M H COBpe-
MEHHOM Hayd-
HOW anmapary-
poit;

—  HaBBIKAMHU
MIPOBEICHUS
¢bu3nyeckoro
IKCIIEPUMEHTA.
—  caMocTof-
TEJILHO PeIaTh
3a7a4d IO BbI-
YHCIICHUIO
ANIEKTpOMAr-
HUTHBIX TIOJIEH
B OMKHEH 30-
HE.




2. CTpyKTYypa U cofepkaHue JUCHUILIHHBI
2.1. Pacnipeiesienue TPYA0EMKOCTH JUCHUIIMHBI 110 BUaM padoT

OO6mmast Tpy10EMKOCTh TUCIUILIMHEI cocTaBisieT 4 3ad. ex. (144 waca), ux pacnpezerne-
HUE 10 BUJaM paboT mpeacTaBiIeHo B Tabmute (012 cmyodenmog OPO).

Bun yaeOHOM paboThI Bcero CemecTtphbl

4acoB (dacer
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KonTakTHas padoTa, B TOM 4nce:
AyAUTOpPHBIE 3aHATHS (BCEro): 48 48
3aHsATUS JEKIIMOHHOTO TUTIA 16 16 | — — —
JlaGopaTopHble 3aHITHS 32 32 | — — —
3aHATHS CEMUHAPCKOI0 THMA (CEMHHAPHBI, MPaKTHYECKUE
3aHSITHUSA) B . B B

HWNnas koHTaKkTHas padora:

KoHnTtpoib camocTositenbHOM padoThl (KCP) 6 6
[Tpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHass padoTa, B TOM YHCJIe: 54 54
Kypcosast pabora — - |- — —
[TpopaboTka y4eObHOro (TEOPETUYECKOro) MaTepuaa 22 22 | — — —
BeinoiHeHe WHIWBUAYATbHBIX 33aJaHui  (IIOJrOTOBKA 16 16 |- B B
COOO0ILIEHUH, Ipe3eHTalnI)
Pedepar 8 8 |- — —
[TonroroBka K TeKylemy KOHTPOJIIO 8 8 |- — —
KonTpoJn:
[TonroroBka K dK3aMeHY 35,7 35,7
OO0mas TpyA0eMKOCTh Jac. 144 144 | - — -
B TOM THCIE KOHTAKTHAA | ¢/ o 54.3
pabdora
3a4. ell. 4 4

KonTakTHas paboTa Nmpu MPOBEACHUH YYCOHBIX 3aHATHN MO JUCHUIUTHHE «PajamoonTHka u
HaHO(OTOHMKA (YacTh 2)» BKIIOYAET B ce0si: 3aHATHUS JIGKIIMOHHOTO TUIA, J1a00paTopHbIe padoTHI,
TPYIIOBBIC ¥ HHIUBUyaJbHbIC KOHCYIbTAIMH; IPOMEKYTOTHAS ATTECTAIMS B YCTHOU (hopMme.

2.2. CTpyKTYpa IMCUUTLIMHBI

Pacnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3ziesiaM AUCIUIUINHBL.
Pa3nens! (TeMbl) TUCHMIUIMHBI, U3y4aeMble B 6 cemectpe (ounas ¢popma):



KonnuecTBo yacoB
Ne HaumenoBanue pa3zaenos (Tem) AymuTOpHas ?é;e;zf '
/i Bcero  pabota KCP
pabora
J 3 |JIP CPC
1 DneMeHTHass 0aza BOJHOBOJHOU (HOTO-
HUKU. VHTErpanpHO-onTHYECKHE BOIHO-|41 4 24 1 12
BOJIBI
2 DOnemeHTHass 0a3a BOJHOBOIHOW (HOTO- 23 4 8 1 10
HUKU. ONITHYECKUE BOJIOKHA
3 dusnyuecKue OCHOBbI HAHO()OTOHUKHU 22 4 2 16
4 Hanodotonnsie npubopsl, ycTpoiCTBa U 29 4 5 16
CHCTEMBI
HToro no aucuuninHe: 108 16 32 6 54

[Mpumeuanue: JI — nekun, [13 — npaktuueckue 3ausatus / cemunapsl, JIP — maboparopHeie
3anatus, CPC — camocrosiTenbHas paboTa CTyIeHTa.

2.3. Conep:xanue pa3aesoB (TeM) THCIHIIMHBI

2.3.1. 3aHATHA JEKIMOHHOI0 THIIA

No HanmeHnoBaHue Dopma Tekymero
Conepsxanue pasnena (Tembl)

n/m bazzerna (TeMbI) KOHTPOJIS

1 OnementHast 0Oaza| Kiaccudukamms u oOmue cBOWCTBa ONTHYE-|OTBETHI HA KOHTPOJIb-
BOJIHOBOJTHOU CKUX BOJIHOBOAOB. TE- 1 TM-MOIbI B aCUMMET-|HBIE BOIIPOCHI;
¢oroHuku. HHTe-pUYHOM IUITAHAPHOM ONTUYECKOM BOJHOBOJIE. BBIMOJIHEHUE IPAKTH-
rpajibHO- Db dexTrBHBIM TOKa3aTeNnb MPEIOMIICHUS BOJ-|UECKUX 3aaHMIA;
ONTUYECKHUE BOJI-|HOBOAHBIX MO, 3QQeKTuBHas IIyOMHA Ipaju-|TECTUPOBAHUE;
HOBO/IBI €HTHOr0 BOJIHOBOJA, MoJsipu3aiust Moa. BomHo-|pedepar

BOJIHBIE MOJIbI TUIAHAPHBIX U KaHAJIBHBIX TPau-
€HTHBIX BOJHOBOJOB. HopmmpoBanHbIE nEepe-
MeHHble. Meton 3(@eKTuBHOrO Mokaszaresns
IIPETIOMIICHHUS.

[laccuBHBIE M aKTHBHBIE KOMIIOHEHTBI MHTE-
IpaJIbHO-ONTUYECKUX CXEeM. BBOI-BBIBOJ M3ILy-
YEHUs] B MHTETPaIbHO-ONTUYECKHE cXeMbl. MH-
TErpalbHO-ONTHYECKUE YCTPOMCTBA M ONTHYE-
CKHE MHTETPaIbHbIE CXEMBbI JIJIsl CUCTEM Iepe/a-
41 1 00pabOTKH MH(OPMALIH.

2 OnemeHTHast ©0a3a|Pu3nyuecKrie OCHOBBI PaCIpPOCTPAHEHUs U3JTyYe-|OTBETHl Ha KOHTPOJIb-
BOJIHOBOJIHOM HUS B ONTHMYECKUX BOJHOBOZAX M ONTHYECKOM HBIE BOIIPOCHI;
¢oronuku. OnTHU-BOJIOKHE. MHOrOMOJIOBbIE M  OJHOMOJIOBBIC, BBIMOJIHEHHE IPAKTH-
YEeCKHE BOJIOKHA  |CTYNEHUYaTble M TI'PAJUEHTHBIE ONTHUYECKUE BO-{UECKUX 3a/JaHUM;

nokHa. Yucnosas ameprypa. MHbopmarmoHHast| TeCTUPOBAHUE;
€MKOCTh ONTHYECKOTO BOJOKHA. Bunel mucnep-|pedepar

CHU. DHEpPreTMYecKHe IOTepU B ONTHUECKHX

BOJIOKHAX.

3 Ouznyeckue oc-| [loHaTus «poroHHMKa» U «HAHO(POTOHHMKAY».|OTBETHI HA KOHTPOJIb-
HOBBI HaHO(OTO-|B3anMoselicTBue cBera M BemecTBa. J[udpak-|Hble BOIPOCHI;

HUKU uuoHHbIN nipeaen. Knaccudukanusi HU3KOpas-|BbINOJIHEHHE MPAKTH-
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MEpHBIX 00beKTOB. KBaHTOBBIE APPEKTHI B TO-
aynpoBoaHuKax. ONTHYECKUE CBOWCTBA HAHO-
MarepuaIoB, METAUTMYSCKUX U MOIYIPOBOIHU-
KOBBIX HaHOKJacTepoB. (DOTOHHBIE HAHOKPH-
crayutbl. ONTHYECKUE CBOMCTBA KBAHTOBBIX SIM.
OnTrdecKkue CBOMCTBA KBAHTOBBIX TOYEK.

Ceer ¥ HaHodacTHIBL. JIIOMHHECUICHIIUS Ha
YPOBHE HAaHOCTPYKTYp. AKTUBAIMs U TYILLIEHHUE
JIFOMUHECIICHITMY KPEMHHEBBIX HAHOYACTHII.

YeCKHUX 3aJIaHuM;
TECTUPOBAHUE;

pedepar

Hanodotonusie
pUOOPHI, YCTPOM-
CTBA U CHCTEMBI

@oTOHHBIE KpUCTaLIbl. MozaenupoBaHue OIl-
TUYEeCKUX d(PPEKTOB B (POTOHHBIX KpPHUCTAJLIAX.
CnocoObl  mony4eHHs pealbHbIX  (POTOHHBIX
KpucTayuioB. Vfies W NpUHIMITBL CO3JaHUSI Me-
TaMaTepuasoB.

Hanoosnextponnsie nazepsl. Hanosnektpos-
HBIE YCTPOMCTBA U CUCTEMbI Ha OCHOBE JKUJIKHX
KpucTauioB. PoTornpreMHble HAHOAIEKTPOHHBIE
npuoopsl. DOTONPHEMHWKH Ha KBaHTOBBIX
sMax. DOTOMPUEMHUKA HAa OCHOBE KBAaHTOBBIX

OTBCTbBI Ha KOHTPOJIb-
HBIC BOITPOCHI;
BBIIIOJIHCHHUC  MPAKTH-
YCCKHUX SaI[aHPIﬁ;
TCCTUPOBAHUC,

pedepar

ToueK. POTOMATPHULIBI LIUPOKOTO MPUMEHEHHUSL.
Cy6BonHoBas mukpockomnusi. KoHpokanbHbIi

(iryopecneHTHBI MHKpOCKOI. Pa3sutne mero-

JIOB CyOBOJTHOBOM ONTHYECKON MUKPOCKOITUH

2.3.2. 3aHATHS CEMHHAPCKOI0 THUIA

CornacHo yueOHOMY IUIaHYy CEeMUHApPCKHE 3aHATHs 10 yueObHoi aucuumiauie b1.B.J1B.03.02
«Pannoontrka u HaHO(POTOHHKA (YACTh 2)» HE MPEAYCMOTPEHBI.

2.3.3. JlabopaTopHble 3aHATHSI

Ne Kon-Bo ®dopma TekyIe-
HanmenoBaHue 1a60paToOpHBIX paboT
/11 4acoB 0 KOHTPOJIS
1 YucnenHslid pacueT 3¢(EKTUBHBIX IOKa3aTenel npenomie- Otuer no nabo-
HUS BOJTHOBOJIHBIX MOJI TUTAHAPHBIX BOJIHOBOJIOB C TPaJHEHT- | 12 paTopHOi
HBIM IpoQHIIEM MOKa3aTelsl NPeToMIICHUS pabote
2 YucnenHslid pacueT 3(¢(EKTUBHBIX INOKa3aTenel IMmpeaomiie-
Otuer no nabo-
HUSI BOJTHOBOJHBIX MOJI KQHAJIbHBIX BOJIHOBOJOB C OJHOMED- .
12 paTopHOi
HBIM TPaJUCHTHBIM TPOQHUIEM II0Ka3aTeNss MpPETOMICHUS
pabore
n(x)
3 [Tporpamma uucieHHoOro pacuera 3QpQPEeKTUBHOIO MoKa3aTesns
npenomiieHus: (pyHaaMeHTaabHOW BOJHOBOAHOW Moabl LPop Otuer mo nab6o-
OJTHOMOJIOBOT'O OITHYECKOT0 BOJIOKHA CO CTYIEHYaThIM Ipo- | 8 paTopHoii
¢GmIeM U MHOTOMOJOBOTO ONTHYECKOTO BOJIOKHA C TpajH- pabote
€HTHBIM IpoduiieM
Hmoeo: 32

JlaGoparopHbie padOTHI BRITOJHSIOTCS B KOMIIBIOTEPHOM KJIacCe€ B paMKaxX CUCTEMBI KOMIThFO-
teproit matematukn MATHCAD c ucnons3oBaHHeM BCTPOEHHBIX B 3Ty CHCTEMY CPEACTB IMpPO-
rpaMMHUPOBAHUS U TpahUISCKON BH3yaTU3alliN PE3YIbTaTOB YHCICHHBIX PACYCTOB.
B pe3ynbrate BBIMONHEHUS J1a00paTOPHBIX paboT y CTYAEHTOB (DOPMUPYIOTCSI U OIICHUBAIOTCS
Bce Tpedyembie DI'OC u OOII mst nanpasnenus 11.03.04 DnexTpoHUKa U HAHOAJIEKTPOHHKA (TIPO-
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¢unp: Hanotexnonoruu B anexkrponuke) komnerenimu: OITK-6, TTK-13.

JlabopaTopnasi paGora Ne 1.

Yucaennnlii pacuer 3¢Q(eKTHUBHBLIX MOKa3aTejedl NpPeJOMJIEHUS] BOJHOBOJHBIX MOJ
IJIAHAPHBIX BOJHOBOIOB C TPAJHEHTHBLIM NPoduiieM nMokasareJis npeaoMJIeHHU .

Ilens paboThI:

— M3YYHUTh (PU3MUECKUE MPUHITUIBI PACTIPOCTPAHEHUS SJEKTPOMArHUTHOTO M3TYYCHHS B ILIa-
HApHBIX MHTETPAIbHO-ONTHYECKUX BOJIHOBOAAX C IPaIMEHTHBIM MPOQHUIEM MMOKa3aTels Mpeiomiie-
HUS,

— HU3YYUTh METOAMKY TEOPETHUECKOro pacyera 3(G(EKTHBHBIX IMOKa3aTelei MperoMIIeHUs
BOJIHOBOJIHBIX MO/ B IJIaHAPHBIX TPAJUEHTHBIX BOJIHOBOIAX;

— OCBOUTb OCHOBHBIE YHUCJICHHBIE METO/bl PELICHUS HEJTMHEHHBIX TPAHCLEHIEHTHBIX ypaBHE-
HUM;

— HalucaTh U OTJIAJUTh MPOrpaMMy UYUCIEHHOTO pacuera 3()(QeKTUBHBIX MOKa3aTeseil mpe-
JIOMJIEHUS BOTHOBOAHBIX MOJ ¢ TE- u TM-nonsipuzanuent 1uisi IJIaHapHOIO I'PAJUEHTHOrO BOJIHO-
BOJIa B paMKax CHCTeMbl KomnbioTepHoit matemaTuku MATHCAD.

B npouiecce BeImonHEHUS pabOTHI CTYICHT, PYKOBOACTBYSCh METOIUYCCKUMU YKA3AHHUSIMH K
BBITIOJTHEHUIO TaHHOM paboThI:

— OIlpe/ieNIsieT OCHOBHBIE PACUETHBIE COOTHOLICHMS,;

— pa3pabaThIBaeT aIrOPUTM YHCIEHHOTO pacuera 3((EeKTHUBHBIX MOKa3aTelel mpeIoMIeHUs
BOJIHOBOJIHBIX MO/ B TPaJIMEHTHBIX BOJHOBO/AX;

— COCTaBIJIIET COOTBETCTBYIOUIYIO MPOrpaMMy YHCIEHHOIO pacyera B HHYKEHEPHO-
kommbroTepHoit cucteme MATHCAD,;

— OCYIIECTBIISIET OTJIAJKY MPOTrPaMMbl, UCIOJIb3YysS THIIOBBIE HAOOPHI BXOAHBIX JAAHHBIX IS
MOHOOOMEHHBIX BOJIHOBOJIOB, IIPUBEICHHBIC B 33JJaHUU K JIA0OpaTOpPHOI paboTe;

— MPEAOCTaBJsIeT 3aBEPUICHHBIA MPOTPaMMHBIA KOJI B (opMaTe KOMIIBIOTEPHOW CHCTEMBbI
MATHCAD (¢aiin *.xmcd) npemnogaBaTesto i MPOBEPKU U OTBEYACT HA BOIPOCHI IIPeIo1aBaTe-
JIS1 A71s1 TIOJTyYEeHUS 3a4eTa 3a BBIIIOJTHEHHYIO paboTy.

JlaGopaTropnas pa6ora Ne 2.

YuciaenHsblil pacyer 3p(peKTUBHBIX MOKa3aTeJ el NMpejoMJIeHUs] BOJHOBOAHBIX MOJ Ka-
HAJIbHBIX BOJHOBOJAOB € OJHOMEPHBIM IPaJIMEHTHHIM NPoduiIeM NMOKa3aTeJs NMpejoMJIeHUs
n(x).

[{enb paboThI:

— M3yYUTh (PU3NUECKHE TMPHUHITUIBI PACTIPOCTPAHECHHS AJIEKTPOMATHUTHOTO U3JTyYeHHUsSI B Ka-
HAJIBbHBIX MHTETPATbHO-ONTHUYECKUX BOJHOBOJAX C TPAJAUCHTHBIM MPOQUIEeM MOKa3aTems mperoM-
JICHUS,

— HM3YYUTh METOAMKY TEOPETHUECKOro pacdera 3(h(EKTHBHBIX IMOKazaTelei MperoMIIeHUs
BOJIHOBOJIHBIX MOJI B KAHAJILHBIX BOJIHOBOJAX C OJTHOMEPHBIM IPaJUEHTHBIM NMPOPUIIEM;

— HamucaTh U OTJIAJUTh MPOTPaMMy UYHCICHHOTO pacuera 3(pQeKTUBHBIX MOKa3aTeneil mpe-
JoMJIEHUS] BOTHOBOAHBIX Moa ¢ TE- m TM-nongpusanueit 1jisi KaHaIbHOTO TPaJUEHTHOTO BOJIHO-
BOJIa B paMKax cucTeMbl KomnbroTepHoi Mmarematukn MATHCAD.

B nporecce BbImosiHeHNsI pabOTHI CTYIEHT, PYKOBOJICTBYSACh METOJUYECKUMH YKA3aHHUSIMHU K
BBITIOJTHEHHUIO TaHHOUW pabOThI:

— ocBamBaeT MeTo YPGEKTHBHOTO TTOKA3ATEs TPEIIOMIICHUS;

— OMpeJIEsieT OCHOBHBIE PACUETHBIE COOTHOIICHMUS;

— paspabaThIBacT AJITOPUTM YHUCIEHHOTO pacdera d(PGEeKTHUBHBIX MOKa3aTeae MpeToMICHUS
BOJIHOBOJIHBIX MOJI B KaHAJIbHBIX BOJHOBOJIAX C OJTHOMEPHBIM IPATUEHTHBIM POdUIIeM;

— COCTaBJISIET COOTBETCTBYIONIYIO MPOTPaMMy UHCICHHOTO pacyeTa B HHKEHEPHO-
komnetorepHo cucteme MATHCAD;

— OCYIIECTBIISIET OTJIAJIKYy TTPOTPAMMBI, UCIIOJIb3Ysl TUIIOBBIE HAOOPHI BXOIHBIX AAHHBIX JIJIS
MOHOOOMEHHBIX BOJIHOBOJIOB, MPUBEICHHBIC B 33JJaHUU K JIa0OpaTOpPHOIi paboTe;
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— MPEIOCTaBIISIET 3aBEPUICHHBIM MPOTrpaMMHBIA KOJ B (opMaTe KOMITBIOTEPHOH CHUCTEMBI
MATHCAD (¢aitn *.xmcd) npenogaBaresro A1 MPOBEPKH U OTBEYAET HA BOIPOCHI IIPEIo1aBaTe-
JIs1 YIS IOJTyYeHUS 3a4eTa 32 BHIIOJHEHHYIO paboTy.

JlaGopaTopnas paGora Ne 3.

IIporpamma 4ymnciieHHOro pacdera 3(QeKTHBHOIO MOKa3aTess NpejaomiieHus: (pyHaaMeH-
TaJbLHOW BOJHOBOAHON M0abl L.Py; 01HOMOI0BOI0 ONTHYECKOT0 BOJIOKHA CO CTYNEHYATHIM MPO-
(pu1eM 1 MHOT0-MOI0BOI0 ONITHYECKOI0 BOJIOKHA C TPAIMEHTHBIM NpoduiieM.

[{enb paboThI:

— U3Y4UTh (PU3MYECKHE MPUHIUIBI PACIPOCTPAHEHHS 3JIEKTPOMAarHUTHOTO M3ITy4YeHHUsS B OII-
TUYECKUX BOJIOKHAX CO CTYIEHYATHIM MPO(UIeM OKa3aTessl MPeTOMIICHHUS;

— U3YYUTh METOJMKY TEOPETUUYECKOr0 pacuera MOCTOSHHBIX PAaCHpOCTPaHEHUs CUMMETPHUY-
HbIX MarHuTHBIX H-Mo7 1 anektpuueckux E-Mon B cTyneHYaTOM ONTHYECKOM BOJIOKHE;

— OCBOUTb OCHOBHBIE YHUCJIEHHBIE METO/bl PELICHUS HEIMHENHBIX TPAHCLUEHICHTHBIX ypaBHE-
HUW B UUAJIMHIPUYECKON CUCTEME KOOPAMHAT;

— HamucaTh M OTJIAJUTh IPOrpaMMy YHUCIEHHOIO pacyeTa IMOCTOSHHBIX PACIPOCTPAHEHUS
CUMMETPUYHBIX MarHuTHBIX H-Mop 1 snekrpuyeckux E-MoJ B CTyleHUYaTOM ONTUYECKOM BOJIOKHE
B paMKax cucTeMbl KommbroTepHoi MateMatuku MATHCAD.

B npouecce BeImonHEHUS pabOTHI CTYICHT, PYKOBOACTBYSACh METOJUYCCKUMU YKA3aHHUSIMH K
BBITMIOJTHEHUIO TaHHOU paboThI:

— OIlpe/ieNIsieT OCHOBHBIE PACUETHBIE COOTHOLICHMS,

— pa3pabaThIBaeT aNrOPUTM UYMCICHHOTO pacueTa MOCTOSHHBIX PACIpOCTPAHEHHS CHMMET-
puyHBIX MarHUTHBIX H-Mop 1 anektpuyeckux E-Mo B cTyneH4aTOM ONTHYECKOM BOJIOKHE;

— COCTaBJIIET COOTBETCTBYIOUIYIO MPOrpaMMy YHCIEHHOIO pacyera B HHXKEHEPHO-
kommbroTepHoit cucteme MATHCAD,;

— OCYIIECTBIISIET OTJAJKY MPOTPamMMbl, UCIOJIb3YsS THIIOBBIE HAOOPHI BXOAHBIX AAHHBIX IS
CTYIEHYaThIX ONTHYECKUX BOJIOKOH, IPUBE/ICHHBIE B 3a/laHUU K J1a00paTOpHO padoTe;

— MPEAOCTaBJsIeT 3aBEPUICHHBIA MPOTPaMMHBIA KOJI B (opMaTe KOMITBIOTEPHOW CHUCTEMBbI
MATHCAD (¢aiin *.xmcd) npemnogaBaTesto ;Ui MPOBEPKH U OTBEYACT HA BOIPOCHI MTPEIo1aBaTe-
JIS1 A71s1 TIOJTyYEeHUS 3a4eTa 3a BBIIOJTHEHHYIO paboTy.

2.3.4. IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)

CornacHo yuyeOHOMY IJIaHy KypCcOBbIe pabOThI (MPOEKTHI) MO JaHHOM TUCHUIUIMHE HE Tpe-
JYCMOTPEHBI.

2.4. TlepevyeHb y4eOHO-METOAUYECKOTO OOecrevYeHUsl IS CAMOCTOSAITEIbHOH PadoThl
o0yyaromuxcs Mo AMCHHUIIHHE (MOAYJII0)

No Bu CPC [TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIUILTAHBI

/1 10 BBIMOJIHEHUIO CAMOCTOSITEIIbHON paboThI

1 |IIpopabotka  ydyeOHoro/Meroauueckue yka3zaHHUsS 10 OpPraHU3AlMK CaMOCTOSITEILHOM pa-
(TeopeTnyecKoro) OOTBI CTYJICHTOB.

Marepuania);

BBITIOTHEHUE WHIAUBUIY-
AJTBHBIX 3aJaHUH;
pedepar;

MOJTOTOBKA K TEKYIEH

U TIPOMEXYTOYHOMH

aTTeCcTalnun
2 HOZ[F OTOBKa K TIIpaKTH- MCTOIII/I‘-IGCKI/IC YKa3aHud IO OpraHu3alunun CaMOCTOSITEILHOMI pa-
YCCKUM 3aHATHUAM 0OTEI CTYJACHTOB.
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IlogroroBka K BBIIOJ-
HEHHIO  JTabOpaTOPHBIX
pabot

Mertonuueckre yKa3zaHHs MO OpraHu3aluyd CaMOCTOATENIbHOMN pa-
OOTBI CTY/ICHTOB.

HaumenoBanue pazzena (TemMbl)

[lepeuenp yueOHO-METOANYECKOTO OOECIeUeHUs
JUCUHUILIMHBI 10 BBITTOJIHEHUIO
CaMOCTOSITENIbHON pabOoThI

OneMentHas 0a3a BOJHOBOIHOM
(OTOHMKH. WurerpanbHo-

OIITUYCCKUEC BOJTHOBOAbI

DneMenTHas 0a3a BOJHOBOIHOM
¢dorornku. OnTHYECKHe BOJOKHA

duszndeckrue OCHOBBI HaHO(i)OTOHI/I-
KH

Hanodotonnsle npubopsl, ycTpoii-
CTBa U CHCTEMBI

1. JudpaknuoHHas ONTHKAa W HAHOPOTOHUKA
[DnexTponnsiit pecypc] / E.A. besyc [u ap.]. — Dnek-
TpoH. AaH. — M.: ®usmarnurt, 2014. — 608 c. — Pexum
J0CTyMa:

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

2. UrnaroB, A.H. OnTosnexkTpoHWKa U HaHO-
doronuka: yded. mocobue [DIEKTpOHHBIA pecypc| —
OnektpoH. aaH. — CII6: Jlanb, 2017. — 596 c¢. — Pexxum
JlocTymna:

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

3. Kynpuun FO.H. CoBpemennas ontuka u ¢o-
TOHUKA HaHO- U MUKPOCHUCTEM [ DJIEKTPOHHBIN pecypc]|
— DnekTpoH. AaH. — Mocksa: @usmariur, 2016. — 440
c. — Pexxum nocryna:

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

4. Ilano, M.®. ®usndeckue 0CHOBHI (HOTOHU-
Ku: y4e0. mocobue [DnexTponusiii pecypc] / M.®. Ila-
HoB, A.B. ComomonoB. — Dnektpon. aad. — CIIO.:
Jlanb, 2017. — 564 c. — Pexxum pocryna:

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

5. Canex b., Teiix M. Ontuka u ($OTOHHKA.
[Ipunuune! u npumenenus. T. 1, 2. — JlonrronpyaHslii:
Wz narensckuit nom MaTENEekT, 2012,

6. udpaxknuonHas HaHO(OTOHMKA: ydel. mmo-
cobue [DnektponHbIi pecypc] / A.B. I'aBpuiioB [u
ap.]. — OnekTpoH. naH. — M.: ®usmatnur, 2011. — 680
¢. — Pexxum nocryna:

https://e.lanbook.com/book/5296

7. Kmumos B.B. Hanomnnaszmonuka / B.B. Knu-
MoB. M3nanue 2-e, ucnpasienHoe. — M.: ®uszmariur,
2010. — 480 c. — Pexxum jgocryma:

http://e.lanbook.com/books/element.php?pll id
=2204

8. Kynpuun, F0.H. CoBpemennas ontuka u ¢o-
TOHUKA HAaHO- U MUKPOCHUCTEM [DIIEKTPOHHBIN pecypc]|
— DOnekTpoH. naH. — M.: ®usmatiut, 2015. — 488 c. —
Pexxum pgocryna:

https://e.lanbook.com/book/72018

9. Kynbuun }0.H. CoBpeMenHas ontuka u ¢o-
TOHUKA HAaHO- U MUKPOCHUCTEM [ DIJIEKTPOHHBIN pecypc]|
— DnekTpoH. AaH. — Mocksa: ®usmariur, 2016. — 440
¢. — Pexxum nocryna:

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

10. Jlapxkun A.M., IOy ®.T.C. KorepenrtHas
dotornka. M.: BUHOM. Jlabopartopust 3nanuii, 2009.
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https://e.lanbook.com/book/71979
https://e.lanbook.com/book/95150
https://e.lanbook.com/book/91158
https://e.lanbook.com/book/92656
https://e.lanbook.com/book/5296
http://e.lanbook.com/books/element.php?pl1_id=2204
http://e.lanbook.com/books/element.php?pl1_id=2204
https://e.lanbook.com/book/72018
https://e.lanbook.com/book/91158

11. OCHOBBI HAaHOIUIA3MOHUKH U €€ MPUIIONKE-
Hus: yueOHoe mocobue / H. B. Cenuna, M. M. Bek-
muH, H. A. SIxoBenko, C. C. AHznpocoB; M-Bo 00pa3o-
BaHus U Hayku Poc. @enepannu, Kybanckwuii roc. yH-
T. — Kpacnonmap: [KybaHckuii rocynapCTBEHHBIN YHU-
Bepcurer], 2013.

Y4eOHO-MeTOIMYeCKe MaTepHalIbl IJIsl CAMOCTOSATENIbHONW paboThl 00yJYarOMUXCst U3 YHcia
MHBAJIUOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTAMU 370poBbs (OB3) npenocraisitores B (op-
MaXx, aJalTHPOBAHHBIX K OTPAHMUYCHHUSM UX 3[0POBbS U BOCHIPUATHUS HH(DOPMAITIH:

Jlnst i ¢ HapyIIeHUsIMH 3pEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist 5L ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO arnapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBII TIEpPEYEeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Y-
YAOLIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouecce npenogaBanus AUCHUILUIMHBI UCIIOJIB3YIOTCS CIIEIYIOLINE METOIbL:

— JIEKIIHH;

— MpOBeJICHHE JT1a00PATOPHBIX 3aHATHH;

— JIOMAIIIHKE 3a/laHus;

— OIpoc;

— MHIUBUIYaJbHbBIE IPAKTHYECKUE 3a1aHUS;

— KOHTPOJIbHBIE Pa0OTHI;

— TECTUPOBAHMUE;

— myOaMyHas 3amuTa 1a00paTOpHBIX padoT;

— KOHCYJIbTAILIUU C TIPETIOIaBaTeseM,;

— camocTodATeNbHas paboTa CTY/IeHTOB (M3y4eHHE TEOPETUYECKOI0 MaTepuana, MoAroToBKa
K J7a00paTOPHBIM 3aHATHSAM, BBIIIOJHEHHE JOMAIIHUX pabOT U MHAMBHUIYATbHBIX THIIOBBIX pacue-
TOB, MOATOTOBKA K OIPOCY, TECTUPOBAHUIO U IK3AMEHY).

Jlnis mpoBeieHHsl BceX JIEKIIMOHHBIX U JIAOOPATOPHBIX 3aHATHH HCIOJIB3YIOTCS MYJIbTUME-
JTUIHBIE CPEJCTBA BOCIPOU3BEACHUS aKTUBHOI'O COIEPKUMOTO, MO3BOJISIIOIIETO CIYyLIATEN0 BOC-
NPUHUMATh OCOOCHHOCTH M3Y4aeMOro MaTepualla, 3a4acTyl0 UIPAOIIUe PEIaloly0 pojb B MOHU-
MaHHH M BOCHPHUATHH, a TaKke (OPMHPOBAHWUU NPOPECCHOHATHHBIX KOMIETEeHINI. MHTepakTHB-
Hble ayJAMTOPHBIE 3aHATHS C UCIOJIb30BAaHUEM MYJIbTHUMEIUHHBIX CHCTEM MO3BOJSIOT aKTUBHO U
3¢ (EeKTUBHO BOBJIEKATh yYallIUXCsl B yU€OHBIN MPOLIECC U OCYLIECTBIATh 00paTHYIO CBsA3b. [TomMrmo
3TOT0, CTAHOBUTCSI BO3MOXHBIM 3(PPEKTUBHOE 00CYKIEHHE CIOKHBIX U TUCKYCCUOHHBIX BOIPOCOB
U Ipobiem.

[To n3ydyaemoil TUCHMIUIMHE CTYJEHTaM HPEOCTaBIISETCS BO3MOXHOCTh OTKPBITO MOJIB30-
BaThCs (B TOM YHCIIE KOMUPOBATh HA JIMYHBIE HOCUTEIH WH(POPMAIMU) TOATOTOBICHHBIMU BEIY-
MM JTAaHHYIO JUCLHUIUIMHY NpernoaBareieM MaTeprualaMu B BUJIE 3JIEKTPOHHOI0 KOMILIEKCa €O-
MPOBOKIEHH I, BKIIFOYAIOIIETO B CeOsI:

— BJIEKTPOHHbIE KOHCTIEKTHI JICKIIHIA;

— DJICKTPOHHBIE TUTAHBI TPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHIA;

— DIIEKTPOHHBIE BAPUAHThl YUeOHO-METOANYECKOTUX TOCOOMH ISt BBIMOJIHEHUS J1abopaTop-
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HBIX 3aJIaHUMH;

— CIIUCKU KOHTPOJIbHBIX BONIPOCOB K KaKIOM TEME U3y4aeMoro Kypca;

— Pa3HOOOPA3HYIO JONOJHHUTEIBHYIO JIUTEPATYPY, OTHOCSIIYIOCS K U3y4aeMOM AUCUUTUINHE
B JJIEKTPOHHOM BHJIE (B Pa3JIMYHBIX TEKCTOBBIX (popMaTax U rpapuyeckux (opmarax, a TaKKe B
dopmarax *.pdf, *.djvu.

ConpoBox/ieHUE CAMOCTOSITEIbHON Pa0OThI CTYIE€HTOB TAK)K€ OPraHU30BaHO B CIETYIOIIUX
dbopmax:

— YCBOEHHE, JIONOJIHEHUE U BHUKaHUE B pa30upaemble pa3ziesbl JUCHUILIMHBI IPU TOMOLIU
3HaHWUM, MOJy4YaeMbIX 10 CPEICTBAM M3YYEHHUS PEKOMEHIYEMOH JUTEpaTyphl U OCYLIECTBISEMOE
IIyTeM HallucaHus pedepaTuBHbIX paboT;

— KOHCYJbTAllUW, OPTraHU30BaHHBIC ISl Pa3bsICHEHHUS MPOOJIEMHBIX MOMEHTOB IMpPHU CaMo-
CTOSITEJIbHOM M3YyYEHHMM T€X WJIM MHBIX aclEKTOB pa3/elloB yCBaMBaeMOW MH(pOpMaLUU B JAUCIHII-
JIMHE.

OcHoBHBbIE 00pa30BaTEIbHbIE TEXHOJIOIUH, UCIIOIb3yEMbIE B y4€OHOM MpOLIeCcCe:

— UHTEPAaKTUBHAsS JIEKLIUS C MYJbTUMEANMHON CUCTEMOM C aKTUBHBIM BOBJICYEHUEM CTY/CH-
TOB B y4€OHBII ITpoLecc U 00paTHOM CBS3bIO;

— JIEKIIUM C IPOOJIEMHBIM U3JI0KEHUEM;

— 00CY)XJI€HHE CII0KHBIX M JUCKYCCHOHHBIX BOIIPOCOB M IIPOOJIEM U pa3pelieHue npooiem;

— KOMIIbIOTEPHBIE 3aHSTUS B PEKUMAX B3aUMOIECHUCTBUS «IIPENOJABATENb — CTYAEHT», «CTYIAEHT
— [IPENo/iaBaTeliby, «CTYAEHT — CTYACHTY;

— TEXHOJIOTMM CMEUIAHHOTO OOYUYEeHHUs: JUCTAaHLIMOHHBIE 331aHUs U YIIPAKHEHUSI, COCTABICHUE
[JI0CCapUeB TEPMUHOB U OIIPEAEIEHUH, TpymioBbie MeToibl Wiki, MHTEpHET-TECTUPOBAHUE U AHKETU-
pOBaHUe.

HHTtepakTuBHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUH, UCTIONIb3yEMbIE B ayJUTOPHBIX 3aHITHUSIX:

— TEXHOJIOTHS Pa3BUTUS KPUTHUECKOTO MBIIIUICHHUS;

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KEHUEM;

— UCNOJIb30BaHUE CPEICTB MYJIbTUMENA;

— M3Yy4YeHHE M 3aKpeIUIeHue HOBOI'o Marepuasia (MHTepaKTHBHAs JIEKLHUA, paboTa ¢ HarIsAa-
HBIMHU [TOCOOMSIMH, BUJICO- U ayMOMaTeprallaMy, UCIIOJIb30BaHNe BOMPocoB, COKpaTHUECKU Tua-
JIor);

— 00CyXJIeHUE CIIOKHBIX U JUCKYCCHUOHHBIX BOIMPOCOB U Mpo0ieM («3aiiMu MO3ULIKIO (1IKa-
Jla MHEHM)», IPOEKTUBHBIE TEXHUKH, «OMH — BABOEM — BCce BMeCTe», «CMeHHU Nmo3uuuion, «Jluc-
KYCCHSI B CTUJIE TEJIEBUZMOHHOTO TOK-IIOY», 1€0aThl, CUMIIO3UYM);

— paspemenue npodiaem («ZlepeBo pemeHnii», «Mo3roBoil MTypM», «AHAIN3 Ka3yCoB»);

— TBOPYECKHE 3a/1aHNUS;

— paboTa B MaJIbIX TpyIIax;

— UCTOJIb30BaHUE CPEACTB MYJIbTUMENA (KOMITBIOTEPHBIE KIIACChl);

— TEXHOJIOTUSl KOMIIBIOTEPHOTO MOJIEIMPOBAHMUS YHCIEHHBIX pacueToB B HH)KEHEPHO-
maremarudecko cucteMme MATHCAD (wn cucteme komnbrotepHoii Mmarematikn MATLAB).

JUig nu1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbsI IIPENYCMOTPEHA OpraHu3alus KOH-
CYJIBTAIMI C MCIOJIb30BAHNUEM JIEKTPOHHOM MOYTHI.

4. OueHoYHbIE CpeAcTBa JJIsl TEKYIIero KOHTPOJIsl yCIeBAeMOCTH M MPOMeKyTOYHOM
aTTecTaluu

4.1. ®oH OLIEHOYHBIX CPEACTB ISl POBEAeHNs TEKYIEero KOHTPOJIA

@DOoH/ OLIEHOYHBIX CPEJCTB JJI MPOBEICHUS TEKYIIETO KOHTPOJIS COAEPHKUT:
— KOHTPOJIbHBIE BOTIPOCHI [0 yueOHOI1 porpamme;

— MpaKTUYECKUe 3aJjaHus 110 y4eOHOIl mporpamme;

— TECTOBBIE 33aJJaHUA 10 Y4eOHOIl mporpamme;

— TeMbl pedepaToB 1o yueOHOIl mporpamme;
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— KOHTPOJIbHBIE Pa0OTHI 1O y4eOHOM Mporpamme.
KoHTpobHbIE BONPOCHI 0 YYeOHOI nmporpamme

B mporecce moAroTOBKM M OTBETaM Ha KOHTPOJIbHBIE BOMPOCH! (DOPMUPYIOTCS U OLICHUBA-
totcst Bee Tpedyembie @I'OC u OOIT nns manpasinenust 11.03.04 DnekTpoHUKa U HAHOAJIEKTPOHHUKA
(mpoduns: Hanotexuonoruu B snekrponuke) kommnerenmu: OITK-6, TTK-13.

Huxe npuBoasTcs: npuMepbl KOHTPOJIBHBIX BOIMPOCOB IS pa3zaenoB 1, 2 paboueii mporpam-
MBI,

[TosHBII KOMIUIEKT KOHTPOJIBHBIX BOIIPOCOB ISl BCEX pa3ieloB pabouel mporpaMMsbl Mpu-
Boautcs B DOC muctumuaet b1.B.J1B.03.02 «PaguoonTuka u HaHO()OTOHUKA (4acTh 2).

Pazpea 1.

1. Kakue TuIbl ONTHMYECKUX BOJHOBOJOB MCIIOJIB3YIOTCS B MHTErPAlbHO-ONTHYECKUX YCT-
policTBax?

2. Ilo xakuM napameTpam KJIacCU(PULIUPYIOTCSI ONTUYECKHE BOJIHOBObI?

3. Kakue 3aKkoHbBI ONTUKH IPUBOIAT K BOJHOBOJHOMY PACIpPOCTPAHEHUIO AJIEKTPOMArHUT-
HBIX BOJIH?

4. Kakue TpeOoBaHus MPEIbABISAIOTCS K MaTepuallaM HHTerpanbHoi ontuku? Ilepeuncnure
BUJIbl MATEPUAIIOB, UCIIOJIb3YEMbIX B MHTEIPAIIbHOM ONTHUKE.

5. Kakue TexHOmoruu UCosb3yroTes U1 U3TOTOBJIEHNST YCTPOMCTB UHTErPaJIbHOM ONTUKU?

6. OT 4yero 3aBUCHUT paclpeesIeHHe MO B BOJTHOBOJIHON Moie?

7. Kakue Tumsl MoJ1 OBIBAIOT B BOJIHOBOAAX?

8. UeM ompenensercs: KOJIMYECTBO MOJ] BOJIHOBOIA?

9. I'ie ucnoab3yr0TCsl ONTUYECKHE BOJTHOBOBI IPSIMOYTOJIBHOTO M KPYIJIOTO CEYEHUS?

10. Kakum 06pa3zom MOkHO chopMupoBaTh Npoduiib MOKa3aTells NPeIOMICHHs TIaHaApHO-
ro BOJIHOBOAA?

11. [lepeuricauTe OCHOBHBIE METO/IbI IIOJYYEHHS BOJIHOBOJOB U UX OCOOCHHOCTH.

12. B uem 3akitodaercs MpUHIMI HOHHOTO oOMeHa? [lepeunciinte OCHOBHBIE TPEUMYIIECT-
Ba METO0J1a HOHHOI'O OOMEHaA.

13. TE- u TM-M0/bI B aCHMMETPUYHOM IIJITAHAPHOM ONTHYECKOM BOJIHOBO/IE.

14. DdPexTUBHBIN MOKa3aTeab NPETOMICHHUS BOJIHOBOIHBIX MO/,

15. D¢ dexTruBHas r1yOMHA ONTUYECKOTO BOJHOBO/A C FPAJUEHTHBIM MPOQUIEM IOKa3aTe-
JIS1 IPEJIOMJICHMS.

16. Tlonsipusarysi BOJTHOBOAHBIX MO/,

17. BostHOBOIHBIE MO/IBI TUIAHAPHBIX IPAJUEHTHBIX BOJHOBOJOB.

18. BosiHOBOIHBIE MO/IbI KAHAJIBHBIX IPAJJUEHTHBIX BOJTHOBOIOB.

19. HopmupoBaHHBIE IEPEMEHHBIE.

20. Metoa >(ppekTUBHOTO MOKa3aTeNs MPEIOMIICHUSI.

21. ITaccuBHBIE M AKTUBHBIE KOMIIOHEHTHI HHTEIPaIbHO-ONTHYECKHUX CXEM.

22. BBOA-BBIBOJI U3JTyYEHUSI B UHTETPAIbHO-ONITUYECKHE CXEMBI.

23. HTErpanbHO-0NTHYECKHE YCTPOICTBA U ONTHYECKHE HHTErPAIbHBIE CXEMBI 111 CUCTEM
nepegaun u o0paboTKU MHPOPMAIIH.

Paszgea 2.

1. Kakue BoJIOKHA HA3bIBAIOTCS CTYIIEHUYATHIMU U TPAIUEHTHBIMU?

2. Yro Takoe uncioBas aneprypa s CTyIeHYaToro BojiokHa? BeiBenure dhopmymny s ee
pacuera.

3. Kak omnpenensiercst unciioBasi aneprypa s rpaAueHTHOro0 BoJIOKHA? UTO Takoe JIOKallb-
Has YUCJoBas aneprypa?

4. OT yero 3aBHUCUT MOIIHOCTh HM3JIYYCHUSA, BBOAUMAA B BOJIOKHO? Kak MOXHO YBCINYNUTH
3Ty MomHOCTh? [Touemy Takoe yBelInYeHHEe MOIITHOCTH HElleIecoo0pazHo?
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5. OnuummTe BUA TPACKTOPUM MPH PACHPOCTPAHEHUU JIy4ed B CTYNEHYATOM BOJIOKHE U B
rpaJueHTHOM BOJIOKHE (JIJIs1 cily4asi, KOrJja MpuMeHuMa JyueBas TPaKTOBKA).

6. K yeMy NpuBOJUT yBEIMYECHUE PA3HOCTH MTOKA3ATENEH TPETOMIEHUS Neepy — Nog? TTouemy
M3TrOTaBJIMBAIOT BOJOKHA C OYEHb MalbIMU 3HAYEHUSMH PA3HOCTH I0KAa3aTelel MpenoMIICHUs
ncep/:l - n06?

7. BnusooT u mapameTphl 3aTyXarollei BOJIHBI, CYIIECTBYIOUIEH B 0007104YKe, HA BOJHY B
Cep/IlIeBUHE BOJIOKHA?

8. OnumuTe BUJ BOJIHBI B Cep/leBHHE, onpeaenssemon (ynkmueir beccens? Kak mMoxxHO
0XapaKTepHU30BaATh BOJIHY B 000J0UKe?

9. IIpu KaKoM yCJIOBHH B ONTUYECKOM BOJIOKHE OyJIET pacClpOCTPaHSTHCS TOJIBKO OfHa MoAa?

10. Kak MOXHO paccuuTarh KOJIMYECTBO MOJ, PACIPOCTPAHSIIOIUXCS B CTYIIEHYAaTOM U Ipa-
JTUEHTHOM BOJIOKHE IIPU OOJIBIIMX 3HAYSHHUSIX HOPMUPOBAHHOM 4yacTOThI V?

11. Yro Takoe mexxMonoBas nucnepcus? B kakux eInHuIax U3MepseTcs MEKMOI0Bas IucC-
nepcust?

12. BeiBemute Gopmyny Ui pacueTa MEKMOJJOBON TUCIEPCHH B CTYNEHYATOM BOJIOKHE.
Yemy paBHa MEKMOAOBAs AUCIEPCHUS B TPAJUEHTHOM BOJIOKHE JIJI1 MEPUAMOHAIBHBIX JTyden?

13. Yro takoe marepuanpHas aucnepcus? B kakux equHHMIIAX U3MEpSAETCs MaTephalibHas
nucnepcus?

14. Yto Takoe xpoMaTuieckas 1ucnepcus?

15. Yro takoe IIM/] (monsipusaniioHHass MoioBas aucnepceusi)? B kakux equHuIax u3meps-
eTcsl MoJsipU3allMoHHas MojoBas nucnepcus? MoxxHo Jin ckomneHcupoBatb [IM/1?

16. Kak yyecTb COBMECTHOE BIMSHUE PA3IMUHbIX BUIOB AUCTIEpCUN?

17. Kak 3aBUCHT qUAJIEKTpUUECKasi TPOHUIIAEMOCTh CpeJibl OT yacToThl? Kakue yacToThl Ha-
3bIBAIOTCS pe3oHaHCHbIMU? Kak ux ompenenuts mo rpaduky 3aBUCUMOCTH JUAIIEKTPHUUECKON Mpo-
HUIIAeMOCTH CPEJIbl OT YaCTOTHI?

18. Yro Takoe muprHa CIEKTPa UCTOYHHUKA U3ITy4YECHHUS?

19. KakoBbl BUBI IOTEPHh B ONTHYECKOM BOJIOKHE? UeMm omnpenensroTcsi MoTepy B JITUHHO-
BOJIHOBOI oOactu? Kakue npumecu NpUBOIAT K YBETUYCHHUIO TOTEPh BOIHM3M JUIMHBI BosIHBI 1480
HM?

20. YeMm onpenensitoTcs KaOeIbHbIC TOTEPH?

21. Yro Takoe [IIMHA OTCEYKH BOJIOKHA?

HpaKTuquKue 3aJlaHuA MO y‘leﬁHOﬁ nporpamMmme

B mporecce moAroTOBKM M BBIMOJIHEHUS] MPAKTUUYECKUX 3aJlaHUN (POPMHUPYIOTCS U OLIEHU-
Batotcs Bce Tpedyemble PI'OC u OOII i nanpasienus 11.03.04 DnexkTpoHnKa 1 HAHOAIEKTPOHU-
ka (nmpodmib: Hanorexnonoruu B 3nekrponnke) komrerennuu: OITK-6, ITK-13.

Hwxe npuBoasTcs NpuMepbl NPaKTUYECKUX 3a1aHuil U1 paboueil mporpaMmel.

[TosHBII KOMIIEKT MPaKTHYECKUX 3aJlaHUi JJIs BCeX pasJienoB pabodell mporpamMmsl Ipu-
Boautca B POC guctumnunsl b1.B.J1B.03.02 «PaguoonTtuka u HaHo(OTOHUKA (4acTh 2).

1. Beruncnute 3Ha4eHUs YUCI0BOi anepTypsl NA U MakCUMalbHOTO YTJia BBOJA H3ITyYEHUS
B BOJOKHO Omax IJIS1 CTYNEHYATOTO BOJOKHA C IapaMeTpaMH a) Neepy = 1,483, Ny = 1.479; 0)
Neepn = 1,483, Ny = 1.460. Crenaiite 000061at0MIKE BEIBOJIBI.

2. OmpenenuTe 4UCIO MOJ, KOTOPOE OYJET pacrpoCTPaHATHCS B TPAAHUEHTHOM BOJIOKHE C
JTUAMETPOM CcepaIeBUHBI 50 MKM U ArameTpoM obonouku 125 mxMm Ha qyuHe BoaHb 1310 HM. [To-
KazaTenb npeaomiieHus cepauneBunsl 1,490, nokasarens npenomiieHus o0onouku 1,485.

3. Hmeercs cTymneHYaTtoe BOJOKHO C TIOKa3aTejleM IMpeloMIICHUs cepaueBuHbl 1,46;
A =0,27%. Haiitu nuamMeTp CepaieBHHBI BOJIOKHA, B KOTOPOM OYIET paclpOCTPaHATHCS TOIBKO
OJIHa MOJIa Ha JUIMHE BOJHEI 1550 HM.

4. PaccunTaiiTe MEXMOJIOBYIO JUCIIEPCUIO ISl CTYNEHYATOr0 BOJIOKHA C TapamMeTpaMH a)
Neepn = 1,483, Nog = 1.479; 0) Neepy = 1,483, Nog = 1.460. OTBeT BhIpasute B HC/KkM. Crenaiite BBIBOA:
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KaK H3MEHSETCS BEIMYMHA MEXKMOIOBOM JUCTICPCHU TIPU YBETMYCHUH YUCIIOBOU ariepTyphl.

5. Ouenuth pacctosHue Lo, mpu KOTOPOM XpoMaTHUecKas U MOJIIpU3ALMOHHAST MOJIOBAs
JCTIEPCHS CPAaBHUBAIOTCS MO BEIWYHMHE, €CIM KOd(pPHIMEeHT XpoMmaThHuecko aucrepcun D = 2
1c/(HM: kM), K03 GUIMEHT Nonspu3aoHHol MogoBol aucnepcu Dpmg = 0,5 nc/km™?, a IIUPUHA
criekTpaiabHOTO M3nydeHus AL = 0,05 awm.

6. PaccunraiiTe BHyTPEeHHIOIO KBAaHTOBYIO 3(PPEKTHUBHOCTH Il HETIPSIMO3OHHOT'O MOJIYIIPO-
BOJHHKA, UMEIOIIETO Ty, = 20 Mc, T = 100 HC.

7. DddeKkTUBHOCTL MpeoOpa3oBaHUsl BHENTHEH (DJIEKTPUUYECKON) MOIIHOCTH IUIAHAPHOTO
GaAs ceroauona pasaa h = 1,5% mpu npsimom Toke | = 50 MA u pasnoctu norenimanos U = 2 B.
OLEHUTh TEHEPUPYEMYIO MPUOOPOM ONTHYECKYIO MOITHOCTH Pj, ecnu koddduiment orpaxenus R
Ha rpanune GaAs — Bo3ayx paseH R = 0,8. Koappunment npenomnenns GaAs n = 3,6.

8. Onenuth 3(HEeKTUBHOCTH MPEOOpa30oBaHUs BHEITHEH MOIIHOCTH ruiaHapHoro GaAs cBe-
TOIMOAA 1), KOI'/Ia BHYTPEHHSS oNTHYecKast MOIIHOCTh Pj cocraBisier 30% OT MpHIIOKEHHOH 3i1eK-
Tpudeckoit momHuoctu. Koaddunuent npenominenus GaAs n = 3,6.

9. PexoMOMHAIIMOHHOE BpeMsl )KU3HH HEOCHOBHBIX HOCHTENEH 3apsana Goronuona t = 5 HC.
[Ipu mpoTekaHuy MOCTOSTHHOTO TOKA ONTHYECKast BBIXOAHAS MOIIHOCTh paBHA Py = 300 mxBT. On-
peAEnuTh BBIXOAHYIO MOIIHOCTE Py, KOr/ia CUrHall 4epe3 1uoj MOAYIMpoBaH Ha yactote 20 MI'n u
100 MI1.

10. IlIupuna 3anpenieHHO# 30HbI cnadonerupoBanHoro GaAs npu KOMHATHOW TeMIiepaType
1,43 »B. Korna maTepuan CHUIBHO JIETUPOBAH (/10 BBIPOXKICHHS ) MOSBIISIOTCS «XBOCTBI COCTOSTHUI,
KOTOpbIe 3(PEKTHBHO yMEHBIIAIOT HIMPUHY 3aMPEHICHHON 30HBI Ha 8%. OmnpenenuTs pa3HHUIY B
M3ITy4aeMOU JUTMHE BOJIHBI CBETAa B CiIy4ae cIaboro U CHIbHOTO JISTHPOBAHMUS.

11. UneanbHblii ¢poTtonnos (T.e. ¢ KBAHTOBBIM BBIXOJIOM paBHBIM 1) OCBENIAETCS M3IyYCHH-
em MotHocThio P = 10 MBT npu nyune Bonsbl 0,8 MkM. Paccuntats TOK U HampspKeHUE Ha BBIXOJIE
npubopa, KorJa JeTeKTOp MCIONb3YyeTcs B pexuMe (HOTOTOKa M (POTO-3.11.C. COOTBETCTBEHHO. ToK
yTeuku npu oopatHoM cMeniennu lgp = 10 HA, pabouas Temneparypa 7= 300 K.

12. ®oTonnon Ha OCHOBE p-N-Tiepexo/ia UMeeT KBaHTOBBIN BbIx0oJ 50% Ha anuHe BosHbI 0,9
MKM. PaccuutaTh 4yBCTBUTENBHOCTH R, mornomeHHyto ontudeckytro mMomHocts P (Ip =1 MkA) u
4UCII0 (OTOHOB, NOITIOIEHHBIX B CEKYHJy Ha 3TOM JUIMHE BOJIHBI I,

13. JlaBunHsIit poToauon ¢ koddduurentom ymHoxkenus: M = 20 pabotaeT Ha JUIMHE BOJI-
Hbl A = 1,5 MkM. Paccuntarh KBaHTOBBIN BBIXO/ U BBIXOAHOM (POTOTOK MpHUOOpa, €CIIU €ro YyBCTBU-
TEeTHLHOCTH R Ha 3TOM AnMHe BoaHBI paBHA 0,6 A/BT npu motoke 10% (dhoTOHOB/C.

14. KpeMHueBbIi JaBUHHBIA GoToaMOa MMeeT KodppuuueHT ymHOKeHus M = 20 Ha [yIMHe
BOJTHBI (.82 MKM TIpH 3TOM KBaHTOBBIN BbIXo1 50% u TeMHOBOI TOK 1 HA. Onpeaenuts 4ucio mna-
JAIMX (OTOHOB Iy HA ITOH JUIMHE BOJHBI B CEKYHAY, 00€CIIeUnBAIOIEe BHIXOJHON TOK MPHOOp
(mocne yMHOXKEHUs ), OOJBITNN YPOBHS TEMHOBOTO TOKA.

TecToBbIe 321aHMA 10 Y4eOHOI MporpamMmme

B nporecce BBIMOMTHEHUS! TECTOBBIX 33JjaHUI y CTYJIEHTOB (JOPMUPYIOTCS U OLIEHUBAIOTCS TPe-
6yemblie ®I'OC u OOII no Hanpasienuto 11.03.04 DnekTpoHKKa U HaHOANIEKTpOoHUKA (Tpoduis: Ha-
HOTEXHOJIOTUH B dJieKTpoHuke) komrerenimm: OITK-6, TTK-13.

TecToBble 3aJJaHKsI COCTOUT U3 6—12 TEOpETUYECKUX BOMPOCOB MO TEMATHYECKUM pasjeinam
paboueil mporpaMMel y4eOHOW NUCIMILIMHBL. Bo Bcex Bompocax KaxJIOoro TecTa Hpeirosiaraercs
BBIOODP OHOTO U3 4-X BO3MOKHBIX OTBETOB.

Cucrema OLEHOK BBIIOJIHEHNS KOHTPOJIBHOI'O TECTUPOBAHMSL:

— «OTJIMYHO» — KOJMYECTBO MPABMIBHBIX OTBETOB OT 85% 1m0 100%:;

— «XOpOIIO» — KOJIMYECTBO MPaBUIbHBIX OTBETOB OT 70% 1o 84%:;

— «yZIOBJIETBOPHUTENHHOY» — KOJMYECTBO MPAaBUIIBLHBIX OTBETOB OT 55% 110 69%.

Huxe npuBoauTcs npuMep KOHTPOJIBHOIO TECTUPOBAHUS B BUE ITOJIHOIO BapUaHTA OJJHOTO
W3 TECTOBBIX 3aJaHUM.
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[TonmHBIN KOMIUIEKT TECTOBBIX 33JaHUN JUIA BCEX pa3/eioB paboueil mporpamMMbl IPUBOANT-
¢ B ®OC mucuumumnst b1.B.J[B.03.02 «PagnoonTuka u Hano(hoTOHUKA (4acTh 2).

Tect Ne 2. BosiokoHHAasi ONTHKA KAK KOMMYHHKAIIMOHHASI cpeaa

1. [lepeuncnure OCHOBHbIE KOMIIOHEHTHI BOJIOKOHHO-ONITUYECKOW CUCTEMBI.
1) BosiokoHHO-ONITHYECKU Ka0elb, UCTOYHUK, IETEKTOP, COCTUHUTEIIH.

2) UcTouHuk, KoaKCUaIbHbIN Kabellb, JETEKTOP, COCTUHUTEIH.

3) BonokxoHHO-onTHYECKU Kabelb, TOBTOPUTEIb, COSTUHUTEIH.

4) BoiokoHHO-ONTHYECKH Kabesb, UICTOUHUK, COSTUHUTEIH.

2. o mepe yBenMUYeHHS YaCTOTHI CUTHAJIA TOTEPH B METHOM / OTITUYECKOM Kabere...
1) YMmenbmaroTes / He U3MEHSIOTCS.

2) YMEHbBIIAOTCS / yBEITMYUBAIOTCA.

3) YBenuuuBarTCs / HE U3MCHSIOTCS.

4) be3 u3MeHeHu / yMEHBIIAIOTCS.

3. YTto 13 HMXKe NMEePEUUCICHHOI0 ABJIsIeTCsl HauOoJiee BaKHBIM CJIEJCTBUEM LIMPOKON MOJI0-
ChI [IPOITYCKAHUS ONTUYECKOTO BOJIOKHA?

1) Bricokast ckOpoCTb U MH(POPMALMOHHAS €eMKOCTh JIMHUH.

2) MeHnbl1iee 4uciIo MOBTOPUTEIIEH.

3) HeBocipuuMuUnBOCTb IO OTHOLIEHUIO K 3JIEKTPOMArHUTHBIM TOJISIM.

4) Bce BblllIE ITEPEUNCIICHHOE.

4. Ilepeuncnure Haubosee BaXKHbIE IPEUMYILIECTBA ONTUKH KaK KOMMYHHUKAIIMOHHOW CPEJIbL.

1) lIupoxas moysoca MpONyCKaHHs, HEUYBCTBUTEIBHOCTh K 3JEKTPOMArHUTHBIM MOMEXam,
HU3KHE MOTEPH.

2) Mauslii Bec, MaJIbIi pa3Mep.

3) bezonacHOCTb, CEKPETHOCTb.

4) Bce BblIlIIE NTEPEUNCIICHHBIE.

5. Ilo Mepe pacnpocTpaHeHHs CUTHAJIa B ONITUYECKOM Kalere 3aTyxaHue. ..

1) He 3aBUCHUT OT 4acTOTHI M OCTa€TCs MMOCTOSIHHBIM B OIIPEJICIICHHOM JIMalla30He YacToT.
2) 3aBUCHT OT 4acCTOThI U OCTAETCsl MOCTOSIHHBIM B OIPEJICJIEHHOM JMana3oHe 4acToT.

3) He 3aBUCHT OT 4acTOThI U U3MEHSIETCS B TUANIa30HE YacTOT.

4) 3aBUCHUT OT YaCTOTHI U U3MEHSETCA B AMANIa30HE YaCTOT.

6. Kak Ha3pIBaeTCsl BOJIOKHO C TIEPEMEHHBIM TOKa3aTeseM MpeIoMIIeHus Jryya?
1) BosioKHO CO CTyneHYaThIM HHIEKCOM.

2) MHOTOMOZI0BO€ BOJIOKHO.

3) BooKHO €O CriIa’KeHHBIM UHIEKCOM.

4) BOJIOKHO CO CMEIIEHHON AUCTIEPCHEH.

7. MopoBas tucrnepcusi MOKeT ObITh YMEHbIIIEHA ¢ TOMOIIBIO. . .
1) NUcnonp3oBaHueM siipa C MEHBIIUM JTHAMETPOM.

2) Ucnonp30BaHNEM BOJIOKHA CO CIJIQ)KEHHBIM MHJIEKCOM.

3) Ucnionp30BaHMEM OJJHOMOJIOBOTO BOJIOKHA.

4) Bcex yrnmoMsiHYTBIX BBIIIIE CIIOCOOOB.

8. IIpn yMeHbLIeHUH AUaMeTpa sJIpa B ONTOBOJIOKHE IIUPOTA MPOMYCKAaHUs / TOTEPH. ..
1) YmenbaroTces / yMEHbIIAKOTCS.
2) YBenuuuBaIoTCs / yMEHbLIAIOTCA.
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3) YBenuuuBaroTcst / yBeITUUUBAIOTCSI.
4) be3 u3mMeHeHu / yBETMIMBAIOTCA.

9. Uto omnpenensaer 3aTyxaHue B ONTOBOJIOKHE?
1) Paccesinue.

2) [lornomenwue.

3) Ilorepu Ha CTHIKaX U U3rHOAX.

4) Bce BbIIIIC TIEPEYUCITICHHBIE.

10. Kakoe riaBHOE TpeOOBaHKE TP BHITSHKKE OMTOBOJIOKHA?
1) HepomyctumocTts 00pa3oBaHHEe MUKPOTPEIINH;

2) MocraToyHasi MeXaHu4ecKasi IPOYHOCTb;

3) OnHOPOAHOCTH IMaMETpa BOJIOKHA;

4) Bce nepednciieHHEBIE.

Tembl pedepaToB o yueOHO nporpaMmme

B mporiecce moAroToBkH M HarMcaHus pedepara y CTyJCHTOB (GOPMHUPYIOTCS U OICHUBAIOTCS
tpedyembie ®I'OC u OOII no Hampasnenuto 11.03.04 DnekTpoHKHKa U HAHOUIEKTPOHUKA (IIPOQUIIb:
Hanorexnonoruu B anexrponuke) komnereniun: OIMK-6, I[TK-13.

1. Dddext pazMepHOro KBAHTOBAHHUSL.

2. BzanMoieiicTBue cBeTa u BemecTsa. [udpakiimoHHbIH Tpe/Iet.

3. KBanroBbie 23))eKThI B IOITYIIPOBOTHUKAX.

4. OnTuyeckre CBOMCTBa HAHOMATEPHUAJIOB.

5. OnTuueckre CBONCTBAa METAUTMYECKUX HAHOKJIACTEPOB.

6. OnTuyueckre CBOKWCTBA MOTYIPOBOIHUKOBBIX HAHOKJIACTEPOB.

7. ®OTOHHBIE HAHOKPHUCTAILTBI.

8. OnTuueckre CBOHCTBA KBAaHTOBBIX SIM.

9. OnrTrueckue CBOICTBA KBAHTOBBIX TOUEK.

10. JIroMuHeCTIEHIINS HA YPOBHE HAHOCTPYKTYD.

11. HaHO3neKTpOHHBIE JIa3ephl.

12. HaHO911eKTpOHHBIE YCTPOICTBA M CUCTEMBI HA OCHOBE JKU/IKUX KPUCTAIIIOB.
13. ®oTonpremMHbIe HAHOAIEKTPOHHBIE IPUOOPHI.

14. ®oromaTpullbl IIUPOKOTO MPUMEHEHHUSL.

15. Cy6BonHOBast Mukpockonusi. KongpokanbHbli (ryopeclieHTHbIM MUKPOCKOIL.

KonTpoJsbHbIe padoThl 10 y4eOHOH Nporpamme

B nporecce moAroToBKM U BBIMOJIHEHUS KOHTPOJIBbHBIX pab0T (OPMUPYIOTCS U OLIEHUBAIOT-
cs Bce Tpedyembie ®I'OC u OOII nns wHanpasnenus 11.03.04 DnexkTpoHHKA U HAHODJIEKTPOHHUKA
(mpoduns: HanotexHonoruu B anekrponuke) komnerenimu: OITK-6, TTK-13.

Hwxe npuBoauTcs mpumep KOHTPOJIBHOW paOOTHI B BHIE JABYX BapHUaHTOB NMPAKTHUYECKUX
3aJJaHuH.

Bapuanr 1.

3ajmaua 1.
Beruncnure 3Hauenus aucioBoit anepTypsl NA 1 MaKCUMaIbHOTO yIJia BBOJA U3JTYYCHHS B

BOJIOKHO Omax JUI1 CTYNIEHYAaTOro BOJIOKHA C MapameTpaMu a) Neepr = 1,483, Ny =1.479; 0)
Neepn = 1,483, Ny = 1.460. Crenaiite 0000mIa0IINE BEIBOIBI.
3ajauya 2.
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HNmeeTcst cTynmeH4YaToe BOJOKHO C II0OKa3aTeleM NpeJoOMIIEHUs cepAleBUHbl 1,46;
A =0,27%. HaiiTu nuameTrp cepIleBUHBI BOJIOKHA, B KOTOPOM OYyIeT pacHpOCTPaHATHCS TOJIBKO
0J/IHa MOJIa Ha JTMHE BOJHBI 1550 HM.

3agayva 3.

Paccunraiite MEXMOJOBYIO AUCHEPCHIO JUIsl CTYIEHYATOTO BOJOKHA C TapamMeTpamu a)
Neepn = 1,483, Nog = 1.479; ©) Neepr = 1,483, Nos = 1.460. OtBet Bhipasute B HC/kM. Caenaiite BBIBOL:
KaK U3MEHSETCsl BeTMYMHA MEKMOI0BOM JUCIEPCUN NTPU YBEIMUYECHUH YHCIOBOU arepTyphl.

Bapuanr 2.

3ajaya 1.

KakoBa HanOosibIias TosimuHa 0 MIaHApHOTO CHMMETPHYHOTO JAUAICKTPUYECKOrO BOJHO-
BOJIa ¢ mokazarensiMu npenomienus n1 = 1,50 u ny = 1,46, 111 KOTOPOTO CYIIECTBYET TOJIBKO OJHA
TE-mona Ha mymHe BOJHBI A = 1,3 MkM? KakoBo uuciio Mo, eciii IpH TOH K€ TOJIIMHE CJI0s 3a-
MEHUTH JJIMHY BOJIHBI HA A = 0,85 MKkM?

3ajaya 2.

Onpenenure 4ucio Mo, KOTOpoe OyAeT paclpoCTpPaHsIThCS B I'PATUCHTHOM BOJIOKHE C
JIMaMeTpoM cepaueBuHbl 50 MKM U AuamMeTpoM o0osiouku 125 Mkm Ha nyuHe BoaHBI 1310 aM. Tlo-
KazaTenb npesoMiIeHus cepaieBunsl 1,490, mokazaTenb npeaomiieHust 00omouku 1,485.

3asaya 3.

Ouenuts paccrosinue Lo, mpu KOTOpoM XpomaTuueckasi ¥ MOJIIpU3alOHHAsT MOJIOBas IUC-
NepcHuss CPaBHUBAIOTCS IO BEIUYHHE, €Cd KOI(P(UIMEHT XPOMATHYCCKOW JTUCTICPCUU
D =2 nc/(aM-kM), KOIQPUIHMEHT MOIIPU3AUOHHON MonoBoH aucnepcu Dpmg = 0,5 nc/km”?, a
HIMPUHA CHIeKTpaabHOro n3nyueHust AA = 0,05 um.

Texymmii 1 pyOeKHBI KOHTPOJIb OCYLIECTBISIOTCS M0 KOHTPOJBHBIM BOIPOCAM IO H3Y-
YaeMOW JUCUUIUIMHE, II0 UTOTAaM BBITIOJIHEHUS JIAOOPATOPHBIX paboT W MHAWBUIYAIBHBIX MPAKTH-
YECKUX 3a/1aHuii, B (hopMe TECTOBBIX 3a/laHUI WM B BUJE NOJArOTOBIEHHOrO pedepara.

4.2. ®oH/ OLIEHOYHBIX CPE/ICTB VI MPOBEeHHs] IPOMEKYTOYHOM aTTecTAlUN

4.2.1. Bonpochl, BLIHOCMMbI€ HA IK3aMeH M0 JUCIHUIIuHe «PagnoonTuka u HaHO(OTO-
HUKA (YacThb 2)» s HanpaBjeHusi noAroroku: 11.03.04 Dy1eKTpOHUKA M HAHOIJIEKTPOHHUKA

B npouecce NoAroTOBKH M cAa4uM dK3aMeHa (GOPMHUPYIOTCS U OLEHUBAIOTCS BCE TpeOyeMble
®I'OC u OOII ans nanpasnenust 11.03.04 DnekTpoHKKa 1 HaHOZJIEKTpoHHKa (TTpoduiis: HanoTex-
HOJIOTWH B dekTpoHuke) komrereniwm: OITK-6, TTK-13.

1. Knaccuduxkanus u o01me cBONCTBA ONTUYECKUX BOJHOBOJIOB. JIyueBoe 1 MOJ0BOE OIH-
canue. [longpuzanns BOTHOBOJHBIX MO/l B IUTAHAPHOM CTYIIEHYaTOM BOJIHOBOJIE.

2. 'eomeTpuryeckasi ONTUKA IUIAHAPHBIX CTYNEHYATBhIX BOJHOBOJOB. BoHOBOMHBIE MOABI U
XapaKTEePUCTHUECKOE YpaBHEHHUE /ISl OOBIYHBIX 1 HOPMHPOBAHHBIX MEPEMEHHBIX.

3. DneKkTpoMarHuTHas TEOpUs IUIAHAPHBIX CTYMEHYAaThIX BOJIHOBOJOB. [lonepeuHsie 3mek-
TPUYECKHE U MAaTHUTHBIE BOJTHOBOJHBIE MO/IBI.

4. DddexTuBHBIN MOKa3aTedb MPEIOMICHHUS] BOJIHOBOAHBIX MOJ, 3(QQeKTuBHas ITyOuHa
IrPaJUEHTHOIO BOJIHOBO/A, OJISAPU3ALUSI MO,

5. BoaHOBOHBIE MO/IBI TIJIAHAPHBIX MPAJUEHTHBIX BOJHOBOJOB. HOopMUpoOBaHHBIE ITEpeMeH-
HBIE.

6. [TpubmmkeHHbIe METO/IbI pacyeTa IUIaHAPHBIX IPaJIUEHTHBIX BOJHOBOAOB. HopmMupoBan-
HbIE€ KPUBBIE U YCIOBHUS OJJHOMOJOBOCTH.

7. IlpubnuxeHHble METO/IbI pacueTa KaHaJIbHBIX IPAJUEHTHBIX BOJHOBOJIOB. Metoa addek-
THUBHOTO TIOKA3aTelsl IPEIOMIIEHUS.
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8. Mcnonp30BaHNE HOPMUPOBAHHBIX AUCIEPCUOHHBIX KPUBBIX JUISl aHAJIU3a CBOICTB U BBI-
60pa napaMeTpoB KaHAIbHbBIX I'PaJIUEHTHBIX BOJTHOBO/IOB.

9. KananpHble rpaJueHTHBIC BOJTHOBOBI C OTHOMEPHOM U IByMEpHOU nuddy3nei.

10. [TaccuBHbIE U aKTUBHBIE KOMIIOHEHThI HHTEIPAIIbHO-ONTHYECKHX CXEM.

11. DnemenTHas 6a3a MHTETPATLHO-ONTUYECKUX CXeM. MeTo/bl pacueTa BHOCUMBIX MOTEPh
B [IACCUBHBIX BOJHOBOJHBIX 3JIEMEHTAaX.

12. BBOA-BBIBOJI M3ITyYEHUS B UHTETPAIbHO-ONITUYECKHE CXEMBI.

13. HTerpanbHO-0NTHYECKUE YCTPOMCTBA M ONTHYECKUE UHTETPAJIbHbIE CXEMBI JJIsl CHCTEM
nepeaayn u 00padoTKKU HHPOPMALIUH.

14. TlpuHuMn HanmpaBiI€HHOU CBA3U. BOIHOBOHBIEC HANPABIEHHBIE OTBETBUTEIN MOIIHOCTH
Ha OCHOBE KaHAJIbHBIX IPAJUEHTHBIX BOJIHOBOIOB.

15. Pa3BeTBi€HUS TPEXMEPHBIX ONTUYECKUX BOJIHOBOAOB. JIByXKaHAJIbHBIE JEIUTENN MOILI-
HOCTH HA OCHOBE KAHAJIbHBIX IPAJUEHTHBIX BOJIHOBOOB.

16. DnemeHThl M3rnda KaHaJIbHBIX I'PAAMEHTHBIX BOJIHOBOJOB. PacueT u3iydaTenbHBIX 110-
TEpb Ha BOJTHOBOJHBIX U3THOaX.

17. Metoapsl pacyeTra BHOCUMBIX IOTEPb U 3PHEKTUBHOCTH ME€PeJayd MOIIHOCTU B BOJIHO-
BOJIHBIX NIEpECEUYEHUSIX X- U Y -TUIIOB.

18. dusnueckue OCHOBBI PacpOCTPAHEHUs U3IYUYECHUS B ONITUYECKUX BOJIHOBOAAX U ONTH-
YECKOM BOJIOKHE.

19. MHOroMo/10BbI€ M OJHOMOJIOBbIE ONTHYECKHE BOJNIOKHA. CTylneHYaTble U IpaJueHTHbIE
BOJIOKHA. YucnoBas aneprypa.

20. BonHOBOAHBIE MOJBI M MX XapaKTEPUCTHUKU B ONTHUYECKOM BOJOKHE CO CTYHNEHUYATBIM
npoguiem.

21. BonHOBOJHBIE MOJBI U MX XapaKTEPUCTUKU B ONTHYECKOM BOJIOKHE C I'PaJAMEHTHBIM
npoguiem.

22. UnpopmanioHHast eMKOCTb ONITUYECKOT0 BOJIOKHA. Buibl aucnepcun.

23. 3aTyxaHHe B ONTHYECKUX BOJIOKHAX (KOX(PQHUIMEHT 3aTyXaHWs, MOTJIOMICHUE, pacces-
HUe, TpUMeCHBIC YDPEKTHI).

24. Jlucriepcusi B ONITUYECKUX BOJOKHAX (MOJOBas, MaTepualbHasi, BOJIHOBOJHAs, HOJSPU-
3allMOHHO-MOJIOBasl, HEJIMHEWHAas ).

25. DHepreTUyecKHe MOTepu B ONTUYECKUX BOJIOKHAX.

26. ®duznyeckre 0CHOBBI HAHOPOTOHUKHU. [ToHATHS «POTOHMKA» U «HAHO(DOTOHHKAY.

27. BzaumoseiicTBue cBeta u BemiecTBa. J{udpakiioHHbIN TTpeed.

28. Kiaccuduxanust HU3KOpa3MepHbIX 00BEKTOB.

29. KBanToBble 3()(heKTHI B MOIYITPOBOAHUKAX.

30. OnTruyeckue cBOKWCTBAa HAHOMATEPHUAIIOB.

31. OnTuyeckne CBOWCTBA METAITMYECKUX HAHOKIIACTEPOB.

32. OnTuueckne CBOMCTBA MOIYIPOBOJIHUKOBBIX HAHOKIIACTEPOB.

33. ®oTOHHbBIE HAHOKPUCTAJIIHI.

34. OnTuueckne CBOMCTBA KBAHTOBBIX M.

35. Ontuueckre CBOMCTBa KBAHTOBBIX TOYEK.

36. Cer 1 HaHOYacTULBL. JIFOMUHECIIEHIINSI HA YPOBHE HAHOCTPYKTYP.

37. AxTuBanus U TyIIEHUE JJIOMUHECIIEHIINY KPEMHUEBBIX HAHOYACTHIL.

38. HanodoTtoHHbIe TPHOOPHI, YCTPOICTBA 1 CUCTEMBI.

39. ®otoHHbIe KpUCTaLIBl. MonenrpoBanue onTuueckux 3(h(eKToB B POTOHHBIX KPUCTAI-
Jax.

40. Crioco0sl mostyueHus: peaabHbIX (OTOHHBIX KPUCTAJLIOB.

41. ®OTOHHO-KPUCTAIUIMUECKNE BOJTHOBOIBI.

42. [IpuHIUIIBI CO3AaHUS METaMaTEPHAIIOB.

43. HaHOPEKTpOHHBIE JIa3€pHI.

44. HaHORJIEKTPOHHBIE YCTPOMCTBA U CUCTEMBI HA OCHOBE KHUJKUX KPUCTAIIIOB.

45. doTonpueMHbIE HAHOIIEKTPOHHBIE TPUOOPHI.
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46. ®oTONpPUEMHUKN HA KBAHTOBBIX sIMaX.

47. ®OTONPUEMHUKHN HA OCHOBE KBAHTOBBIX TOYEK.

48. ®oTomMaTpuIbl LIMPOKOTO PUMEHEHHUS.

49. Cy6BonHoBas mukpockonus. KondokanbHbiii hiryopeciieHTHBINH MUKPOCKOII.
50. Pa3Butue MeTo/10B CyOBOIHOBON ONTHYECKON MUKPOCKOTIHH.

4.2.2. llpumepbl IK3aMEHANMOHHBIX OWJIETOB MO JUCHUILTHHE «PagHoonTHKa U HAHO-
¢oTroHuka (yacTh 2)» A5 HanpasjaeHus MOAroToBku 11.03.04 DjieKTPOHUKA U HAHOIJIEKTPO-
HHKA

AK3AMEHAILIMOHHBIM BUJIET Ne 1

1. Knaccuduxkanus u o01mume cBOMCTBA ONTUYECKUX BOJHOBOJIOB. JIyueBoe ¥ MOJ0OBOE OITH-
canue. [lonsprzaius BOJTHOBOJHBIX MO/ B IJIaHAPHOM CTYIIEHYaTOM BOJHOBO/IE.

2. ®uznyeckue ocHOBbI HAHODOTOHUKHU. [ToHATHSA «POTOHHKA» U «HAHO(DOTOHHKAY.

3. 3agaua. OnpenenuTe YUCIO MOJ, KOTOpPOe OyAeT pacHpoCTpaHATHCS B TPAIMEHTHOM BO-
JIOKHE C TUAMETPOM cepAreBUHBI 50 MKM M JuamMeTpoM 000jouku 125 MKM Ha juHe BoJHBI 1310
oM. [lokazaTens npenomiieHus cepaieBunsl 1,490, moka3aTens npenomiieHus 000ouku 1,485.

AK3AMEHAILIMOHHBIM BUJIET Ne 2

1. l'eomeTpuyeckas ONTUKA TUIAHAPHBIX CTYNEHYATHIX BOJHOBOJOB. BONMHOBOMHBIE MOABI U
XapaKTePUCTHUICCKOE YPaBHEHUE JIJISl OOBIYHBIX M HOPMHPOBAHHBIX MIEPEMCHHBIX.

2. B3aumoeiictBue cBera u Bemiecta. uppaknOHHbIN npeaer.

3. 3agaua. IMeercs cTyleHYaToOe BOJIOKHO C [TOKA3aTeseM IPesIoMIIEHUsI cepAUeBUHbI 1,46;
A =0,27%. Haiitu nuameTrp cepIleBUHBI BOJIOKHA, B KOTOPOM OYyIEeT pacHpOCTPaHATHCA TOJIBKO
0JlHa MOJia Ha JUIMHE BOJIHBI 1550 HM.

OHGHO‘-IHI)IG cpeacTBa il MHBAJIMAOB U JIMI C OrPaHUYCHHBIMH BO3MOKHOCTAMU 310POBbA
BBIOMPAIOTCS C YUETOM MX MHAMBUAYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

— IIpu H€O6XOJII/IMOCTI/I HHBAJIMAaM W JIMaM C OTPaHUYCHHBIMU BO3MOXHOCTAMU 310POBbs
HPEOCTABIISAETCS JOMOJHUTEIHbHOE BpEeMS /ISl TOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpU MPOBEICHUH MTPOLIEAYPHl OLIECHUBAHUS PE3yJIbTAaTOB 00YUYEHHS] MHBAIMJIOB U JIMII C OT-
pPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSl IPEAYCMATPUBAETCS HCIHOJIb30BaHME TEXHMUYECKHX
CpCacTsB, H€06XOI[I/IMI>IX M B CBA3H C UX UHANBUAYAJIbHBIMU OCO6€HHOCT$IMI/I;

— MIPU HEOOXOUMOCTH Il 00YYAIOLIUXCSl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]I0POBbSI U
HHBAJIMIO0B IMpoucaypa OuCHUBaHuA pE3yJIbTaTOB 06y‘~ICHI/I$[ 10 AUCHUIIIMHE MOXKCET ITPOBOJUTLCS B
HECKOJIBKO JTAaroB.

[Tponienypa orieHuBaHUS pe3yabTaTOB 00YyUEHUS] HHBAJIUIOB U JIUI] C OTPAaHMYEHHBIMU BO3MOXK-
HOCTSIMU 3/I0pOBbsl 1O JUCLUIUIMHE (MOJIYJI0) IpeaycMaTpUBaeT IMpeaocTaBlieHne WHGOpMaluu B
(dopmax, alanTUPOBAHHBIX K OIPAHMUYEHUSIM MX 3/I0POBbsSI M BOCIPHUATHS MH()OPMALHH:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHIE€HTa 00Y-
YAFOTIUXCS.
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5. IlepeyeHb OCHOBHOM M JONOJHHUTEILHONH y4eOHOM JIUTEPATypPbl, HEOOXOAUMOMN ISt
OCBOEHHUS TUCUMILUINHBI (MOTYJIs1)

5.1. OcHoBHas JIUTEpaTypa:

1. dudpaknuonHas ontuka u HaHopoToHuKa [ Dnekrpornsiit pecype] / E.A. besyc [u np.]. —
ONeKTpoH. AaH. — M.: ®uzmatiut, 2014. — 608 c. — Pexxum nocryna:

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

2. UrnaroB, A.H. OnrosnexkTponrka U HaHO(DOTOHUKA: y4uebd. mocodue [DIEKTPOHHBIA pe-
cypc] — Daekrpon. aan. — CI16: Jlans, 2017. — 596 c¢. — Pexxum nocrymna:

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

3. Kynpunn FO.H. CoBpemenHnas ontuka u (OTOHMKA HAHO- U MUKPOCUCTEM [ DJIEKTPOHHBIN
pecypc] — DnekTpoH. gaH. — Mockpa: @uzmariut, 2016. — 440 c. — Pexxum noctyna:

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

4. TlanoB, M.®. ®usnueckre oCHOBBI (OTOHHMKHU: y4el. mocodue [DneKkTpoHHbIH pecypc] /
M.®. I1anos, A.B. ConomoHoB. — DnektpoH. gaH. — CI16.: Jlanb, 2017. — 564 c. — Pexxum gocryna:

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

5. Canex b., Teiix M. Ontuka u ¢oronuka. [Ipunmunst u npumenenus. T. 1, 2. — Jlonro-
npyaublii: U3narensckuil nom Murtemnexr, 2012.

JlJis OCBOEGHUS MUCHUIUIMHBI MHBATUAAMH U JIMIIAMH C OTPAHHMYEHHBIMH BO3MOXHOCTSMU
3JI0POBbSI IMEIOTCS M3aHHSI B DJICKTPOHHOM BHJIE B AJICKTPOHHO-OMOIMOTEUHBIX CUCTEMax «JIaHb»
u «Opaity.

5.2. lonoHUTeIbHAS JIUTEpaTypa:

1. Iudpakuuronnas HaHodoToHMKa: y4ued. mocodue [DnexkTponusiit pecypc] / A.B. I'aBpu-
70B [u 11p.]. — DaekTpoH. naH. — M.: @uszmatiur, 2011. — 680 c. — Pexxum gocryna:

https://e.lanbook.com/book/5296

2. KmumoB B.B. Hanomnmasmonuka / B.B. Knumos. M3manue 2-e, ucnpapieHHoe. — M.:
®usmatiur, 2010. — 480 c. — Pexum gocryna:

http://e.lanbook.com/books/element.php?pll_id=2204

3. Kynpumsn, FO.H. CoBpemenHast ontuka U (POTOHMKA HAHO- U MHUKPOCUCTEM [DJIEKTPOH-
HBIN pecypc] — DnekTpoH. gaH. — M.: @uszmariur, 2015. — 488 c. — Pexxum nocryna:

https://e.lanbook.com/book/72018

4. Kynpuun FO.H. CoBpeMenHas ontuka U (pOTOHMKA HAHO- U MUKPOCHCTEM [ DNIEKTPOHHBIH
pecypc] — DnekTpoH. naH. — Mocksa: ®uzmariut, 2016. — 440 c. — Pexxum nocryna:

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

5. Jlapkun A.N., IOy @.T.C. Korepentnas ¢otonuka. M.: BUHOM. Jlaboparopust 3HaHUH,
2009.

6. OCHOBBI HAaHOIIJIA3MOHMKH U ee MpuiokeHus: yueoHoe nocobue / H. B. Cenuna, M. M.
Bexkmun, H. A. flkoBenko, C. C. AuapocoB; M-Bo oOpa3oBanus u Hayku Poc. @enepannu, Kydan-
ckuit roc. yH-T. — KpacHonap: [KybOanckuii rocynapctBeHHbli yHuBepcutet], 2013.

5.3. Illepuoauyeckue U3IaHNUs:

ABTOoMeTpHUS

BecTHuk cBs3u
KBanToOBas 31eKTpoHNKa
OnTruyeckuii )KypHai
Pagnorexnuka
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Papnorexnuka u 351eKTpOHUKA

Nuxenepnas pusuka

Cetu U cUCTEMBI CBS3U

TexHonoruu u cpeacTna cBsizu

Tpynbl MH-Ta MHXK. 11O IEKTPOH. U panuodnexkrponuke (TUNUOP)
doToHUKa

DOTOH-3KCIIPECC

DNEeKTPOMarHUTHHIE BOJIHBI U 3JIEKTPOHHBIE CUCTEMBI
CBoanblii peepatuBHbIN KypHaT «CBSI3b»

PX «Paguorexuuka»

PXX «Qnexrponuka

PXK «Puzuka»

XKypnan rexunueckon GU3NKU

3apyOexHasi paJro3JIeKTPOHUKA
TenexoMMyHUKaUK

6. Ilepeuenns pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHON ceTu «UHTepHeTY,
HEO0XOAUMBIX VISl OCBOCHUS JUCHHUIIJIMHBI (MOZYJIs1)

1. Dnexrponnas Guémmorexa FOPAMT: www.biblio-online.ru

2. DnextponHo-6ubmoTeunas cucrema JIAHb: https://e.lanbook.com

3. Undopmannonnas cucrema «EqmHoe okHO JocTyma K 00pa3oBaTeIbHBIM Pecypcam»:

http://window.edu.ru/window

4. bubnroreka NEeKTPOHHBIX YUeOHUKOB:

http://www.book-ua.org/

5. AHHOTHPOBaHHBIN TeMaTU4YeCKui Katanor IHTepHeT pecypcoB o (pusuke:

http://www.college.ru/

6. @enepanbHBIii 00pa30BaTEIbHBIN OPTAI:

http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4HBIX PeCypcoOB:

http://www.scintific.narod.ru/literature.htm

8. bonb1ias HayyHas 6uOIMOTEKA:

http://www.sci-lib.com/

9. EcrecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHBIN MOPTAL:

http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas pu3nKo-MaTeMaTndeckas 6uodiamnoreka caiita EQWorld:

http://eqworld.ipmnet.ru/ru/library/physics/

11. Texunueckast 6MOINOTEKA:

http://techlibrary.ru/

12. Encyclopedia of Fibre Optics (Quuuk0me 1st BOJOKOHHOM ONTHKH)

http://www.its.bldrdoc.gov/fs-1037/dir-025/ 3720.htm

13. BBeneHue B TEXHUKY BOJIOKOHHO-ONITHYECKUX CeTen

http://www.citforum.ru/nets/optic/opticl.shtml

14. OnTOBOIOKOHHASA TEXHOJIOTHS

http://astu.secna.ru/russian/students/personal/41nav/index.html

15. OnTHyeckas JUHUS CBS3H

http://www.jinr.ru/~jinrmag/win/2000/5/optic5.htm

16. BBeienue B HaHOOIITUKY:

http://www.iap.uni-
jena.de/iapmedia/de/Lecture/Introduction+to+Nanooptics1383174000/INO13 lecture 01

17. KBanToBas OITHKA M HAHOOIITHKA:

http://esonn.fr/0oldweb/esonn2010/xlectures/ESONN2010 NanoOptics Lecture BARTH.p
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18. HanoonTtuka:
http://www.optics.rochester.edu/workgroups/novotny/

19. HanorexHoornyeckoe coo0IIeCTBO:

http://www.nanometer.ru/

20. ITnma3zMoHwuKa:
http://www.omel.ethz.ch/education/Plasmonics/Text/PLASMONICS

7. MeToauveckue yKazaHus il 00y4aIOUIUXCS 10 OCBOEHUIO TUCHUIIMHBI (MOIYJIS)

Jlexiust sIBNISIETCS OJTHOM U3 OPM U3YUEHUSI TEOPETUIECKOr0 MaTepuasa mo JucumimHe. B
X0J1€ JIEKIMOHHOTO Kypca NPOBOJUTCS M3JI0KEHUE COBPEMEHHBIX HAYYHBIX MOJXO0/I0B U Teopuil. B
TETpaau I KOHCIEKTUPOBAHUS JICKIIUH HEOOXOAMMO UMETH TOJIs, TJe MO XOay KOHCIEKTHPOBa-
HUS JIeJatoTcsl He0OX0IMMble TIOMETKU. 3aluCu TOJIKHBI ObITh M30UpaTeTbHBIMU, MOJHOCTBIO Clie-
JIyeT 3alUChIBAaTh TOJIBKO OTNpe/esieHHs. B KOHCIIEKTe MPUMEHSIOT COKPAILEHUE CIOB, YTO YCKOPSIET
3anuch. Bonpockl, BO3HUKAKOLIME B X0/I€ JIEKIIMH, PEKOMEHIYETCs 3allMChIBATh HA MOJSAX U IOCIIE
OKOHYAHUS JIEKIIMKU 00paTUThCA 3a pa3bICHEHUEM K mpenojasarento. HeodxonuMo akTuBHO pado-
TaTh C KOHCIEKTOM JICKIMHU: M1OCJIE€ OKOHYAHHUS JIEKIIUM PEKOMEHAYETCs MepeunuTaTh CBOU 3aIKCH,
BHECTH IOTMPABKH U JIOTIOTHEHUS.

OaHMM W3 OCHOBHBIX BUJIOB JESATENBHOCTH CTYJEHTA SBISETCS CAMOCTOSTENbHas padora,
KOTOpas BKJIIOYAET B ce0sl M3ydeHHE JICKIIMOHHOTO Marepuaia, YIeOHUKOB U YU4E€OHBIX MOCOOHIA,
MOJATOTOBKU K BBIIMOJHEHUIO Ja00paTOPHBIX padOT U OPOPMIICHUIO TEXHHUYECKUX OTYETOB IO HUM,
a Tak)Ke MOATOTOBKU K MPAKTHUUECKUM 3aHATHUSIM H3YYCHHEM KPAaTKOM TEOpUU B 3aJayHUKAX U pe-
LIEHUU JOMAILHUX 3aJaHUM.

ConpoBokJIeHuE CaMOCTOSITENIbHON PadOThl CTYJIEHTOB MOKET OBITh OPraHM30BaHO B Clie-
OyIOIUX GpopMmax:

— COCTaBJICHHEM WHIMBUIYAILHBIX TUTAHOB CAMOCTOSITEIILHOW PabOThI KaXI0r0 U3 CTYJICH-
TOB C YKa3aHHEM TEMbI U BUJIOB 3aHATHIA, (DOPM U CPOKOB IIPECTABICHUS PE3YIbTATOB;

— MPOBEJCHUEM KOHCYJIbTallUi (MHAUBUAYATBHBIX WIH T'PYIIIOBBIX), B TOM YUCJE C MPUMeE-
HEHUEM JIMCTAaHIIMOHHOM cpe/ibl 00yUueHusl.

Kpurepuii onenku 3¢heKTUBHOCTH CaMOCTOSITEIIBHOW pabOThl CTYACHTOB (hopmMupyercs B
X0J/i€ TPOMEKYTOUYHOTO KOHTPOJIS MpOIecca BBIOJIHEHUS 3alaHU U OCYIIECTBIISIETCSI HA OCHOBE
Pa3IUYHBIX CIIOCOOOB B3aUMOAECUCTBHS B OTKPBITOM MHPOPMAIIMOHHON Cpefie U OTpaskaeTcs B Mpo-
recce popMHUPOBAHUS TaK HA3BIBAEMOTO «AJIEKTPOHHOTO MOPTQEs CTyASHTa.

B cooTBeTcTBUM ¢ 3TUM TIPH MPOBEIEHUN OTMIEPATUBHOTO KOHTPOJS MOTYT MCIOJIB30BAThCS
KOHTPOJIbHBIE BOIPOCHI K COOTBETCTBYIOIIMM pa3jenaM OCHOBHOM AUCHUIUIMHBI «PannoonTuka u
HaHO(OTOHMKA (4aCTh 2)».

KoHTponb ocymiecTBisieTcsi MoCpeIcTBOM TECTUPOBAHUS CTYACHTOB IO OKOHYAHMM H3y4e-
HUS TeM y4eOHOM AUCITUIUTMHBI U BBITIOJIHEHUS MTUChbMEHHBIX KOHTPOJIBHBIX PadoT.

CompoBoXK/IeHHE CaMOCTOSTENLHON pabOThl CTYIEHTOB TaK)K€ OPraHU30BAaHO B CIEAYIOIIUX
dbopmax:

— BBINIOJIHEHUE CEMECTPOBOM KOHTPOIHHON PabOTHI MO UHAUBHAYAILHBIM BapUaHTaM;

— YCBOGHHUE, JOMOJTHEHUE U BHUKAHWE B pa30upaeMble pa3/ielibl TUCIUILIMHBI MPU TTOMOIIU
3HAHUHM MOJIy4aeMbIX IO CPEJICTBAM HM3YYEHHS] PEKOMEHAYEMOW JUTEPATYpbl U OCYILECTBISIEMOE
yTeM HamucaHus pedepaTuBHBIX padboT;

— KOHCYJbTAIIUH, OPTAaHU30BAHHBIC JJISI PA3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IPH CaMO-
CTOSITEJIPHOM M3yY€HHUU TEX WJIM WHBIX aCTIEKTOB Pa3/esiOB yCBaWBaeMoW MH(POPMAIMHA B TUCIIUTI-
JIUHE.

K cpencrBam obecnieueHus: 0OCBOEHUs NUCIUIUTMHBI «PanmnoonTka n HaHO(OTOHHKA (YacTh
2)» TakKe OTHOCHUTCS 3JICKTPOHHBIM BapHAHT y4EOHOTO MOCOOMS MO JAHHOHM JUCIUILTUHE, BKIIO-
Yaromui B ceost:

— JICKITAOHHBIN KypPC TUCIHMILINHBI «PajroonTika 1 HaHO()OTOHHKA (4acThb 2)»;
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— KOHTPOJILHBIE BOMIPOCHI MO0 KAXKIOMY pa3Aeny y4eOHOW TUCIUTLIMHEI;
— CIHMCOK 3a/1a4 110 KaXA0My pa3zeny yueOHOW TUCIUIUINHBI.
K cpenctBam obecriedeHusi OCBOCHUS TUCIUIUTMHEI «PaanoonTrka 1 HaHOPOTOHUKA (4acTh

2)» TaK)Ke€ OTHOCATCS AJICKTPOHHBIC BAPHAHTHI JIOMOJHUTEIIBHBIX YU€OHBIX, HAYYHO-TIOMYJISIPHBIX H
HaYYHbIX U3JIaHUI 110 JAHHON AUCUUILIMHE.

JIEHTOB 110 Y4eOHBIM HenensaM (15 Heaenp):

Pexomennyercs cinenyromuil rpaduk U KaJeHIAPHBIA TUIaH

Tunosble 3aJaHUSA ISl CAMOCTOSITEJIbLHOM Pa00ThI CTYIEHTOB

CaMOCTOSITENTbHON paboTHI CTY-

Ne
TEMBI

Tema nnu 3aganue Texyeil paGoTsl

Koun-
BO
4acoB

®dopwma npea-
CTaBJICHUS
pe3yNbTaToB

Cpoxu
BBIITOJI-
HCHUA
(memenn)

D ekt pasMepHOTro KBaHTOBAHHSI.

4

Y CTHBIA OTBET.

TekcToBbIH
JIOKYMEHT.
Pedepar.

1

BsanmoneiicTBue cBera u BemectBa. ludpakun-
OHHBIN TIpeIET.

VY CTHBIA OTBET.

TekcToBbIH
JIOKYMEHT.
Pedepar.

KBanToBbIe 3()(heKThI B TOTYIPOBOTHUKAX.

VY CTHBIA OTBET.

TekcToBbIH
JIOKYMEHT.
Pedepar.

OrnTryeckne CBOWCTBAa HAHOMATEPUAJIOB.

Y CTHBIA OTBET.

TekcToBbIH
JIOKYMEHT.
Pecepar.

Onrudeckre CBOMCTBA METAUIMYECKUX HAHOK-
JacTEPOB.

Y CTHBIN OTBET.

TexcToBBIN
JIOKYMEHT.
Pecepar.

Onrudueckue CBOICTBA
HaHOKJIACTEPOB.

MOJYTIPOBOTHUKOBBIX

Y CTHBIA OTBET.

TexcToBbIN
JIOKYMEHT.
Pecepar.

DOTOHHBIE HAHOKPHUCTAJLIIBI.

Y CTHBIA OTBET.

TexcToBBIN
JIOKYMEHT.
Pecepar.

OnTHuyecKkre CBOMCTBA KBAHTOBEIX SIM.

Y CTHBIN OTBET.

TexkcToBBIN
JIOKYMEHT.
Pedepar.

OnTHuyecKkue CBOMCTBA KBAHTOBEIX TOUCK.

Y CTHBIN OTBET.

TexkcToBBIN
JIOKYMEHT.
Pedepar.

10.

JIroMuHECIIeHITU Ha YPOBHC HAHOCTPYKTYP.

Y CTHBIN OTBET.
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TexkcroBbIi
JOKYMEHT.
Pedepar.
11. HanoanexrpoHHbIe 1a3ephl. 4 VYCTHBIN OTBET. 1
TexcToBbIi
JOKYMEHT.
Pedepar.
12. HanonnexTpoHHbIE YCTPONCTBAa U CUCTEMBI Ha oc- | 4 VYCTHBIN OTBET. 1
HOBE KUJKHUX KPUCTAILJIOB. TexcToBblit
JOKYMEHT.
Pedepar.
13. dotonpreMHbIe HAHOAJIEKTPOHHBIE IPHOOPEI. 4 VY CTHBIN OTBET. 1
TexcToBbIi
JOKYMEHT.
Pedepar.
14. DoTOMATPULIBI ITUPOKOTO IPUMEHEHHUS. 4 VYCTHBIN OTBET. 1
TexcToBbIi
JIOKYMEHT.
Pedepar.
15. CyOBomHOBasi ~ mukpockornus.  KoHdokanmbHbli | 4 VYcTHBIN OTBET. 1
(IryopeceHTHbIH MUKPOCKOIL. TexcToBbIit
JIOKYMEHT.
Pedepar.
Hroro: 60 15

B OCBOGHHMH NUCHUIUIMHBI WHBATHIAMH U JIMIAMH C OTPAHMYCHHBIMH BO3MOKHOCTSIMU
3I0pOBBsI  OOJBIIOE 3HAYCHHWE WMEET HWHAWBUAyallbHAs ydeOHas paboTta (KOHCYJIbTallMU) —
JIOTIOJIHUTEIIBHOE Pa3bsiCHEHHE YU4eOHOTO MaTeprala.

WunuBuyanbHble KOHCYJIBTAIMU 110 TIpeaMeTy (B ToM uucie depe3 email, SKype uim viber)
SIBJISIFOTCS. B&XKHBIM (DAaKTOPOM, CLIOCOOCTBYIOLIMM WHIUBHIYaTH3AHHA O0yUICHHS U YCTaHOBICHUIO
BOCITUTATEIIFHOTO KOHTAKTa MEKJIY MPEro/aBaTejieM U O0YyYarom[MMCsl MHBATHIOM WITH JIUIIOM C
OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSL.

8. Ilepeyenp HHPOPMALMOHHBIX TEXHOJIOTHH, HCI0JIb3YeMbIX IIPH OCYLIECTBJICHUH 00-
Pa30BaTeIbHOI0 NPoLecca 10 JUCHUILINHE (MO1YJII0)

8.1. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOT U

Nudopmannonnsie o0pa3zoBaTeNbHbIe TEXHOJIOTHU BO3HUKAIOT MIPHU MCIIOIB30BAHUH CPEICTB
WH()OPMAIITMOHHO-BBIYUCIUTENBHOU TeXHUKH. OOpa3oBaTeNbHYIO CpPEeAy, B KOTOPOW OCYIIECTBIIS-
I0TCS1 00pa3oBaTebHble HH()OPMAIIMOHHBIE TEXHOJIOTUH, ONPEAEISAI0T paboTarolue ¢ Hell KOMITO-
HEHTBI:

— TeXHUYecKasl (BUJ UCTIOJIb3YEMbIX KOMITBIOTEPHOW TEXHUKHU U CPEJICTB CBS3H);

— MPOrpaMMHO-TEXHUYECKas (MPOrpaMMHBIE CPEJCTBA MOMJIEPKKU pean3yeMoil TeXHOJIO-
UM 00yUYeHHs);

— OpraHM3alMOHHO-METOANYeCKas (MHCTPYKLUUHU y4YalluMcsl U IpernoaaBaTesiM, opraHu3a-
Ul y4eOHOro mpoliecca).

[Ton o6pazoBaTenbHBIMU TEXHOJIOTHSIMU B BBICIIEH IIKOJIE TOHUMAETCS CUCTEMa HAYUHBIX U
MH)KEHEPHBIX 3HaHUM, a TaKkkKe METOJIOB U CPEJCTB, KOTOPBIE MCIIONIB3YIOTCS TSl CO3/1aHus, cOopa,
nepeaaun, XpaHeHus 1 00paboTKu HHPOpPMAIIUK B MPEIMETHON 00acTH BhICIICH TIKOJIBI. Dopmu-
pyercs mpsiMasi 3aBUCUMOCTh MeXIy d(pPEeKTUBHOCTHIO BBHIMIOJHEHUS! YI€OHBIX MPOTpaMM U CTere-
HBIO HHTETPAIIMU B HUX COOTBETCTBYIOMNUX WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHUH.
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WNudopmannonnas odpa3zoBareibHas cpesia MpecTaBiseT co0oi HHPOPMAITMOHHYIO CUCTE-
My, OOBEIMHSIOUIYIO TIOCPEACTBOM CETEBBIX TEXHOJIOTUH, IPOrPAMMHBIE U TEXHUUYECKHE CPE/ICTBA,
OpraHU3alMOHHOE, METOIMYECKOE U MaTeMaTnieckoe odecreueHne, NpeJHa3sHaueHHoe [yl HOBbI-
meHus 3 PEeKTUBHOCTH U TOCTYITHOCTH 00pa30BaTEIbHOIO Ipoliecca MOANOTOBKY CIIEHAINCTOB.

XapakTepHOl 4epToil 00pa30BaTENbHON CpeNbl SBISIETCS BO3MOKHOCTh CTYJCHTOB U TIpe-
nojasaresne oOpamarbcs K CTPYKTYPUPOBAaHHBIM Yy4eOHO-METOJMUECKUM MaTepuanaM, o0ydaro-
MM MYJIbTUMEINHHBIM KOMIUIEKCaM BCETO YHHUBEPCUTETA B 000 BpeMs U B JII000I TOUuKe mpo-
crpaHcTBa. IloMumo noctynHocTH yyeOHOro Marepuana, HEOOXOIUMO O0ecHeuuTb 00ydaeMoMy
BO3MOYKHOCTH CBSI3M C IIPEIOJIaBaTeNieM, MOJyYeHHe KOHCYNIbTAlMH B OH-JIAH uin odd-naitH pe-
AKHMaxX, a TAKKE BO3MOXKHOCTb ITOJIy4YEHHUs MHIUBHyaIbHON «HABUTALMU» B OCBOCHUU TOI'O WU
uHoro npeamera. CTyneHTbl OyIyT CTPEMUTHCS K THOKOMY PEXHUMY OOY4eHUsl, MOAYJIbHBIM IPO-
rpaMMaM ¢ MHOT'OYHMCJICHHBIMU NOCTYIUIEHUSMHU M OTYUCIIEHUSMU, KOTOPbIE [TO3BOJIAT HAKAIIJIMBATh
3a4eTHbIE €IUHHIIBI, CBOOOAHO MEPEBOIUTHCS M3 OJHOTO By3a B JPYTOil C y4ETOM MPEABLIYILEro
OIbITA, 3HAaHUH U HaBBIKOB. [lo-nipeskHEMY BaXKHOM JUIsl CTYJJEHTOB OCTAaHETCS! BO3MOKHOCTb JIMUHO-
ro pa3BUTHS U NPOPECCHOHATBHOTO POCTA; MPOTPAMMBI MOJIYUYEHHS CTETIEHU U KOPOTKHE KYPCHI,
BO3MOYHO, OYIyT I0JIb30BaThCsl OJUHAKOBBIM CIIPOCOM; PE3KO BO3PACTET HOTPEOHOCTh B INPO-
rpamMmax npoQecCHOHATBHOTO 00YYEHUS M aCITUPAHTCKHUX MPOTrpaMMaXx.

HNHudopmanroHHble TEXHOJIOTUU MOTYT OBITh MCIIOJIb30BaHbl P OOYYEHUU CTYIEHTOB HE-
CKOJILKMMH crioco0amu. B camMoMm npocTom ciydae peaabHbIi y4eOHBIN IpOoIece UAET 0 OOBIYHBIM
TEXHOJIOTUSM, a UH(OPMAIIMOHHBIE TEXHOJOTHH NMPUMEHSIOTCS JMIIb Ul MPOMEXYTOYHOTO KOH-
TPOJISA 3HAHUI CTYIEHTOB B BHJE TECTHPOBAHUA. JTOT MOJXOJ] K OpraHM3aluu 00pa30BaTEIbHOTO
npoliecca MpeaCcTaBiseTcs OYeHb MEePCIEKTUBHBIM BBy TOTO, YTO IPU €r0 JOCTAaTOYHO IIMPOKOM
UCIIOJIb30BAaHUHU YHUBEPCUTET MOXKET MOJYYUTh CEPE3HYIO SKOHOMUIO CPEICTB U3-3a Oosiee HU3KOU
CTOMMOCTH NPOBEJICHUS CETEBOI'0 KOMITBIOTEPHOI0 TECTUPOBAHUS 110 CPABHEHUIO C aYAUTOPHBIM.

[Ipumenenue oOpa3oBaTeIbHBIX MH()OPMALMOHHBIX PECYpPCOB B KayeCTBE JOIMOJHEHUS K
TPaJUILIMOHHOMY Y4eOHOMY Ipolieccy UMEeT OOJbIIOE 3HaUeHHE B TEX CIIydasix, KOrja Ha KadecT-
BEHHOE YCBOECHUE 00beMa ydeOHOro MaTepuaia, npeaycMorpensoro I'OC, He xBaTaeT ayAUTOPHBIX
3aHATUH 1o yueOHOMY Iutany. Kpome Toro, Takas ¢opma opraHuzanuu y4yeOHOro mpolecca O4eHb
BayKHA IPU HEOJMHAKOBOW HAYaJIbHOM MMOATOTOBKE 00Y4arOIIHUXCS.

Crnenyer 0cCOOEHHO MOAYEPKHYTh, UTO IPU TAKOM IOAXO0JE KpailHe Ba)KHO 00€CHeUUTh UH-
TEHCUBHBIM KOHTPOJIb CTENEHU YCBOEHHS Marepuana. Kak mpaBuio, Mo KaXiaol Teme MpeaycMoT-
peHo 0oJibIIoe 10 00beMy KOHTPOJIBHOE 3a/1aHNe WM KOHTPOJIbHOE TECTUPOBAHUE.

Takum 00pa3oM, HAKOIJICHHBIA OINBIT MPUMEHEHUS] MH(GOPMALMOHHBIX U JHUCTAaHIIMOHHBIX
TEXHOJIOTUI B y4eOHOM IpOIecce B pa3IMYHbIX BapHaHTaX M0O3BOJIIET TOBOPUTH 00 OMpeesIeHHbIX
pEeUMYIIEeCTBaX MOJ00HBIX (POpPM OpraHU3aIK y4eOHOTro Mpoliecca:

— CTaHOBMTCS BO3MOXXHOM MPUHIMIINAIBHO HOBAasi OPraHU3alsl caMOCTOSTEIbHONH PaboThI
CTY/JICHTOB;

— BO3pacTaeT MHTEHCUBHOCTh y4eOHOT0 Mpolecca;

— Y CTYZIEHTOB HOSBIISETCSI JJOMOJHUTEIbHASI MOTUBAIUS K MI03HABATEIILHOMN 1EATEIbHOCTH;

— JIOCTYTTHOCTb y4eOHBIX MaTE€pUaIOB B JII000€ BpeMs;

— BO3MOYKHOCTh CAMOKOHTPOJISI CTENIEHU YCBOCHHS MaTepuasa Mo Kaxaod TeMe HEeorpaHu-
YEHHOE KOJINYECTBO pas.

8.2. IlepeyeHb HEOOXOAMMOI0 MPOIPAMMHOI0 o0ecrevyeHust
1. Onepanuonnas cucrema MS Windows (© Microsoft Corporation).
2. NuterpupoBanHoe opucHoe npunokenne MS Office (© Microsoft Corporation).

3. [IporpammHOe obecriedeHue JUisi OpraHU3alluy YIPaBIsIeMOro U 0€30MacHOro JA0CTyIa B
Nurtepner.
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Ne norosopa [lepeueHb JIMIIEH3HOHHOTO MPOTPAMMHOTO 00ECTICUeHUsI

Hor. Ne77-AD®/223-D3/2017 | [Tognucka na 2017-2018 y4eOHBIN TO1 Ha TpOorpaMMHOE 0Oec-
or 03.11.2017 neuyeHne B paMKax mOporpaMmbl  komnanuu — Microsoft
“Enrollment for Education Solutions” mis KOMIIBIOTEPOB H
cepepoB KyOaHCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA U €0
bunmanos:

4. IIporpammHoe obecniedeHue A1 6e30macHOr padoThl HAa KOMITbIOTEepe — (haiiIoBbIA aHTH-
BUPYC, IOYTOBBII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa [lepedeHp TMIIEH3MOHHOTO TPOTPAMMHOTO 00eCTIeUeHHSI
Kontpakr Ne69-ADD/223-03 | KOMIIIIEKT aHTHBUPYCHOTO MPOTPaMMHOI0 oOecriedeHus (mpo-
ot 11.09.2017 JUICHUE TIPAB MOJb30BaHUS):
AHTUBHpYCHas 3aliuTa (pU3n4eckux padbo4yux CTaHLUH U cep-
BEPOB:

Kaspersky Endpoint Security mist 6usneca — CraHaapTHBIH
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBHpYCHAsl 3alldTa BHPTyaJbHBIX cepBepoB: Kaspersky
Security mis BupTyanbpHbIX cpen, Server Russian Edition. 25—
49 VirtualServer 1 year Educational Renewal License

3amuTa MoyToBOrO ceppepa ot crmama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3al1Ta BUPTYaIbHbIX pabounx cranimii (VDI):
Kaspersky Security mns BupTyanshbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema kommnbrorepHoid matemMatukui MATHCAD ¢ HeoOXoauMbIMU TTaKe€TaMH paciliy-
penuii (© Parametric Technology Corporation).

6. Cucrema kommnbroTepHoit marematuku MATLAB + SIMULINK ¢ HeoOX0IuMBIMU TYII-
6okcamu (© The MathWorks).

Ne norosopa | [TepeyeHs IMIEH3HOHHOTO IPOrPAMMHOTO 0GECIICUeHH s
Kontpakt Nell15-OAD®/2013 | [Ipoanenue nporpaMMHON MOJAEPKKU U MPUOOpPETEHUE MpaB
ot 05.08.2013 M10JIb30BaHMs IPUKJIAJIHBIM IPOTPAMMHBIM 00€CIeYeHHEM

MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot | [IpenocraBienne OECCpOUHBIX MPaB MOJB30BAHUS TPOTPAMM-
29.07.2014 HBIM OOECTIeYeHHEM, BO3MOXXHOCTh 3arpy3Kd JHUIICH3MOHHOTO
nporpamMmmMHoOTO obecrieueHnus uyepe3 NarepHer:

Mathworks

MATLAB Wavelet Toolbox

Mathworks

Simulink, Signal Processing Toolbox
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Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox
DSP System Toolbox
Communications System Toolbox
Financial Toolbox

Econometrics Toolbox

8.3. Ilepeuenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Dnexrponnas 6ubanorexa FOPAWT:

www.biblio-online.ru

2. DnekTpoHHO-0nbmoTeunas cucrema JIAHb:

https://e.lanbook.com

3. DnextponHas 6ubnnoreunas cuctema eLIBRARY.RU:
http://www.elibrary.ru

4. UndopmannonHas cucreMa «EqmHoe okHO JocTymna K 00pa30BaTeIbHbIM Pecypcam»:
http://window.edu.ru/window

5. PyOpukon — kpynHelmmii sHnukIoneandeckuit pecypc Murepuera:
http://www.rubricon.com/

6. AHHOTHPOBaHHBIN TeMaTu4eckuil kaTanor HTepHeT pecypcoB Mo (U3HKE:
http://www.college.ru/

7. Karanor Hay4HBIX PECypcoOB:
http://wwwe.scintific.narod.ru/literature.htm

8. bonbas Hay4yHast OuOIMOTEKA!

http://www.sci-lib.com/

9. EcrecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbIN MOpTAa:
http://www.en.edu.ru/catalogue/

10. Texuuueckass 6MOIMOTEKA:

http://techlibrary.ru/

11. dusnyeckas SHIMKIIOIEIU:

http://www.femto.com.ua/articles/

12. Akapemuk — CrnoBapu ¥ SHIUKIIONEINU Ha AKaJIeMUKeE:
http://dic.academic.ru/dic.nsf/enc_physics/

9. MarepuajbHO-TexHHYecKass 0a3a, HeoOXoauMasi Il OCyIIeCTBJIEHHS 00pa3oBa-
TeJIbHOI0 NMPoLecca o TUCHHUIINHE (MOAYJII0)

VYenemHas peanuszanus OpenojaBaHMs AUCUUIUIMHBL «PaguoonTnka M HaHO(OTOHHKA
(qacThb 2)» mpeanonaracT HATMYUE MHUHAMAIBLHO HEOOXOAMMOrO Ui peaU3allid MaruCTepCKON
POTpaMMBbI NTEPEYHsI MaTEPUATbHO-TEXHUYECKOTO 00eCIIeueHus:

— JIEKIIMOHHBIE aynuTOpuu (00OpyIOBaHHBIE BUIACONMPOEKIMOHHBIM 00OPYAOBAHHUEM IJIf
Npe3eHTalHii, CPeICTBAMH 3BYKOBOCIIPOM3BEICHHS, JKPAaHOM, U HMEIOIIUe BbIX0 B IHTEpHeT);

— KOMIIbIOTEPHBIE KJIACCHI JUIsl POBEICHUS TPAKTHUECKUX U JIa0OPAaTOPHBIX 3aHATHUI;

— JMCIIJIEMHBIA KJIacC ¢ MEPCOHAIBHBIMU KOMIIBIOTEPAMHU JUISI TIPOBEIEHHsS J1a00paTOPHBIX
TPYIIIOBBIX 3aHATUI;

— onucaHus Ja00paTOpHBIX paboT mo aucuuiuinHe «PannoonTrka U HaHO(OTOHUKA (YACTh
2)» ¢ yueOHO-METOJMYSCKIMH YKa3aHUSMH K WX BBIOJHECHUIO,

— IpOrpaMMbl OHJIAMHOBOTO KOHTPOJI 3HAHMH CTYAEHTOB (B TOM 4YHCIE€ IPOIPaMMHOE
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o0ecrieyeHne AUCTAaHIIMOHHOTO 00Yy4eHus);

— HaJIMYMEe HEOOXOIMMOTO JIMIICH3WOHHOTO MPOTPAaMMHOTO oOecrieueHus (oreparnoHHas

cuctema MS Windows; unTerpupoBannoe odpucHoe npunoxenue MS Office; cucrema KoMIbro-
tepHoii Marematuku MATHCAD ¢ naketaMu pacuidpeHHii; CUCTEMa KOMIIBIOTEPHON MaTEeMaTUKH
MATLAB + SIMULINK ¢ HE0OX0aMMBIMU TYJI00KCAMH ).

HpI/I HCIIOJIB30BAHHUHU JJICKTPOHHBIX I/ISI[aHI/Iﬁ BY3 JOJIKCH o0ecneyuThb KaXXa0ro o6yqafome-

Tocd BO BpeMA CaMOCTOSTEILHOMI HOATOTOBKH pa60qHM MCCTOM B KOMIIBIOTCPHOM KJIACCC C BBIXO-
JOM B I/IHTepHeT B COOTBETCTBHH C 00HEMOM HN3y4aCMbIX JUCHUILINH.

Ne Buz pabot MarepualibHO-TEXHHYECKOE 00eCIIeYeHNE TUCIIUTIIMHBI
/i (MOmyJIs1) M OCHAIIEHHOCTh
1 Jlexuuonusele 3aHsaTUA | JICKIMOHHAs ayIUTOpHUs, OCHAIlEHHAs IIPE3CHTAlMOHHON
TEXHHUKOH (MPOEKTOp, PKpPaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIMM IporpammHbiM obecnieueHueM (I10), a taxxe
JIOCTAaTOYHBIM KOJIMYECTBOM IOCAI0YHBIX MECT:
Ne 205¢ (mpoekrop SANYO PLC-SW20A).
2 [IpakTuueckue AyauTopusi, OCHallleHHasi TPeMsI MEJIOBBIMHU MU MapKEePHBIMU
3aHATUSA JIOCKaMH, TPE3CHTAlMOHHOW TEXHUKOU (IIPOEKTOp, 3KpaH,
KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIMM IMPOTPAMMHBIM
obecrieuenuem (I10), a Takke JOCTATOYHBIM KOJIUYECTBOM
MOCaJ0YHBIX MECT:
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).
3 JlabopaTopHbie JlabGopaTopus, YKOMILIEKTOBaHHAs CIIELUATU3UPOBAHHON Me-
3aHSTUSA 0CNbI0 M TEXHUYECKHUMHU CpEJCTBAaMU OOyYeHHS W PaOOTHI:
MPE3CHTAMOHHON TEXHHUKON (IIPOEKTOp, HKpaH, KOMIIbIO-
TEep/HOYTOYK) U COOTBETCTBYIOIIMM IMPOTPaMMHBIM OOecTiede-
nueM (IIO), a Takke HOCTATOYHBIM KOJMYECTBOM IOCAT0Y-
HBIX MECT:
Ne 205¢ (mpoextop SANYO PLC-SW20A).
4 I'pynmossie Aynuropuu:
(MHAMBUAYATbHBIC) 205¢
KOHCYJbTaIIUU
5 Texymuii KOHTPOJIb, Aynuropuu:
MIPOMEKYTOUHAs 205¢
aTTecTanus
6 CamocrosTenbHas KaOuner nns camocTosiTenbHON pabOThI, OCHAIIEHHBIM KOM-
paboTta NBIOTEPHON TEXHUKOW ¢ BO3MO>KHOCTBIO IOJKIIIOUEHUS K CETU

«HTEepHeT», mporpaMMoil SKpaHHOI'O yBEIMYEeHHs] U obecrie-
YEHHBIH  JOCTYNOM B  3JEKTPOHHYIO  HH(OPMAalMOHHO-

00pa30BaTENBHYIO CPETy YHUBEPCHUTETA:
208¢
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