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

PagnoonTuka u HaHOPOTOHHUKA — ATO HanOOJIee TMHAMHYHO Pa3BHBAIOIIEECS HAIPaBICHUE
(OTOHMKH, ONpeeNsIoILee IPOrpecc MUPOBOW HayKH U TEXHUKH, CBS3aHHBIN ¢ HCCIIEIOBaHUEM, pa3-
pabOTKOM, CO3/TaHMEM M SKCIUTyaTalueil HOBBIX MaTepUAJIOB, TEXHOJIOTHIA, TPUOOPOB U YCTPOUCTB,
HalpaBJIEHHBIX Ha lepeaavy, npuemM, o0paboTKy, XpaHEeHHE U 0TOOpakeHne HH(POpMAaLUK Ha OCHOBE
ONTHYECKUX TCXHOJIOTHH. PaIII/IOOHTI/IKa n HaHO(bOTOHI/IKa OPHUCHTHPOBAHA HA MHTCIPALIUIO OIITUYC-
CKUX, THPOPMALIMOHHBIX U TEJIEKOMMYHHUKAI[HOHHBIX TEXHOJIOTHII.

OcHoBHas LCJIb npenoaaBaHrsd AUCHUIIMHBI — MOJYUYCHUC CTYACHTAaMU HGO6XOI[I/IMLIX 3Ha-
HUI 0 MOCIEIHUX JOCTHKEHUSAX B 001aCTH HAaHO(OTOHHUKH, B YACTHOCTU B 00JIACTHU CO3JaHMs, UC-
CJICAOBAaHUA U MAHUITYJIALIUHA HOBBIX THIIOB OINTUYCCKHX HAHOMATCPHAJIOB, TAKUX, KaK CI)OTOHHBIC
KPUCTAJIJIbl, KBAHTOBBIE TOUKH, METaMaTepUallbl U JIp.

1.2. 3agauu qUCHUILINHDI

3aauaMu OCBOCHUSI TMCUUILTMHBI «Panoontuka 1 HaHO(POTOHHKA (YacTh 2)» SBISIOTCS:

— MPUBUTH CTYJCHTaM HAaBBIKH Hay4YHO-HCCIEA0BATEIHCKON pabOThI U IPOJEMOHCTPUPOBATH
MIMPOKHE BO3MOXKHOCTH HMCIOJB30BAHUS TEXHUKH BOJHOBOJHOW (DOTOHHMKH B PA3IMYHBIX HAYYHBIX
HAIPaBIICHUSX;

— 00y4UTh CTYJCHTOB NMPUHIMIIAM U MPUEMaM CaMOCTOSITEIBHBIX PACYETOB XapaKTEPUCTHK
9JIEeMEHTHOI 0a3bl BOJTHOBOJHOW (POTOHHMKHU, UHTETPATLHO-ONTUYECKIUX U BOJOKOHHO-ONTHYECKUX
CTPYKTYP;

— OCBOCHHME CTYJICHTaMH (PU3MUYECKUX MPUHLUIIOB U MaTEMaTUYECKHX MO/IeIe BOJTHOBOIHOM
(GOTOHHKH,

— BbIpa0OTKa IPAKTUUECKUX HABBIKOB aHAJIMTUYECKOTO M YMCIEHHOT0 aHaJIn3a Mpoliecca pac-
IPOCTPAHEHUs ONITUYECKOT0 M3JIyUYeHHsI B 3JIEMEHTHOW 0a3e BOJIHOBOIHON (POTOHHMKH, a TAKXKe pac-
YeTa OCHOBHBIX XapaKTEPUCTUK ATUX YCTPOUCTB;

— MoJIyueHue I1yOOKUX 3HaHUi 10 onTHYeCKON (pU3MKe U ONTHYECKONH MH(POPMATHKE, ONTH-
YECKOMY MaTepuaioBeeHUIO, GYHKIIMOHAIbHBIM YCTPOHCTBAM U cucTeMaM (POTOHUKH;

— U3y4€HHUE BO3MOKHOCTEH MpeoaoneHus TuppakiMOHHOTO MpeJiesia B ONTHKE I HCCIe0-
BaHUsl HAHOPa3MEPHBIX OOBEKTOB;

— W3y4eHHe NOTEHIMAJIbHBIX BO3MOXKHOCTEH M CYIIECTBYIOLIIMX cep MpUMEHEHHs HaHO4Ya-
CTHI] TOJYTIPOBOJHUKOB JUIsl CO3/1aHUS HAHO(UIBTPOB U IACCHUBHBIX 3JEMEHTOB HMHTErPaIbHBIX
CXEM;

— u3y4yeHue (OTOHHBIX KPUCTALIOB KaK 0a30BBIX AJIEMEHTOB COBPEMEHHOW HAaHO()OTOHUKY;

— W3y4YeHHEe JIIOMMHECIICHIIMM HaHOpPa3MEPHBIX YAaCTHUI] KaK OCHOBBI paboThl CyOBOJIHOBOM
MUKPOCKOIIHH.

B pesynbraTe m3ydeHUs HACTOALIEH AMCHUIUIMHBI CTYIEHTHI JOJKHBI MOJyYUTh Oa30BbIe
TEOPETUYECKHE 3HAHUS U MPAKTUUECKHE HaBbIKU, TIO3BOJISAIONINE MPOBOIUTH MOJIETMPOBAHUE U pac-
YeT 3JIEMEHTHOU 0a3bl BOJTHOBOIHON (POTOHMKH, a TAKXKE MOJTYIUTh Oa30BbIe TEOPETHUECKUE 3HAHUS
B 00s1acTu (PU3UYECKHX OCHOB COBPEMEHHON HAaHO()OTOHUKH U HAHOPOTOHHBIX TPUOOPOB, YCTPOM-
CTBa U CUCTEM.

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

Huctumumza b1.B.J1B.03.02 «Pagnoontrka n HaHO(GOTOHMKA (YacTh 2)» i OakanaBpuara
no HampasieHuto 11.03.04 DnekTpoHnka U HaHOAIEKTpOHUKA (TTpodib: HaHOTEXHOIOTHHN B AIIEK-
TPOHHUKE) OTHOCUTCS K TUCHMIUIMHAM 110 BeIOOpy b1.B.JIB Bapuarusroii wactu b1.B 6moka 1 «/{uc-
nurIuHbl (Moyau)» b1 yuebHoro miaHa.



JlcuuIinHa TOTHYECKH U COACPKATETbHO-METOIMUECKY CBsI3aHa C AUCIUILTHHAME 0a30BOM
yactu moayisa bl.b «MaTtematuueckuii ananu3y, «@usnkay, «O0mui GU3NIECKUN TPAKTUKYM» U
qucuuiuinH BapuatuBHou yactu b1.B. Kpome toro, nucuumivnaa 0a3upyercsi Ha yCIEIHOM yCBOe-
HUW CONMYTCTBYIOIIMX JUCUMIUIMH: «DPU3HMKaA MOJYNPOBOAHUKOBY», «DJIEKTPOAUHAMUKA U PACIPO-
CTpaHeHHue paauoBOIHY, «KBaHTOBas MexaHuKay, « Teopust BEpOSATHOCTH U MaTeMaTU4YecKasi CTaTH-
CTHKa», «JJNEeKTpoHUKa», «DH3nMKa HaHOpPa3MEpHBIX cucTem», «PaauoonTHka M HaHO(MOTOHUKA
(gacth 1)». I ocBOGHUS JaHHOW JUCIUTUIMHBI HEOOXOIUMO BIIAJCTh METOIaMU MAaTEMATHIECKOTO
aHaJIM3a, aHATUTHYECKON TeOMETPHH, IMHEHHOU anre0psl, peleHueM anredpandeckux u auddepen-
UAJIBHBIX YPAaBHEHU; TEOPUU (PYHKIUH KOMIUIEKCHOTO NIEPEMEHHOT0, TEOPUH BEPOATHOCTEH U Ma-
TEMaTHUYECKON CTaTUCTHKH; 3HAaTh OCHOBHBIE (PM3NYECKHE 3aKOHBI; YMETh MPUMEHSATh MaTeMaTH4e-
CKHE METOJIbI U (PM3HUECKUE 3aKOHBI JUTsl PEIICHUS TPAKTUIECKHX 3a]1ad.

B pe3ynbrare n3yueHUs HACTOALIECH IUCUMIUIMHBI CTYIEHTBHI JOJKHBI MOJYYHUTh 3HAHUA,
UMEIOIIME HE TOJIBKO CAMOCTOSTENIbHOE 3HAUYCHHE, HO M 00ecTIeynBaroIye 6a30ByI0 MOATOTOBKY JUIS
YCBOCHHUS JAUCLUUIUIMH 0a30BOM M BapHaTUBHOM yacteid moayns b1, oOecneunBasi corinacoBaHHOCTD
U MPEEMCTBEHHOCTh C 3TUMH JUCIUIUIMHAMU MPHU MEPEX0/i€ K ONTUUYECKUM U HMU(PPOBBIM TEXHOJIO-
TUSIM.

[porpamma nucuumuinabl «Paguoontuka 1 HAHOYOTOHUKA (YaCTh 2)» COTIACYeTCs CO BCEMHU
yueOHBIMU TporpamMmMamMu JuciumuinH 60a3oBoit b1.b u BapuatuBnoit b1.B vacteit mogyns (aucuu-
wiH) b1 yueGHOrO TU1aHA.

1.4. IlepeyeHp NJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHs MO AUCUMILIMHE (MO1YJII0), COOT-
HECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMM OCBOeHHUsI 00pa30BaTeJbHOI MPOrpaMMbl

W3yuenune naHHOUM yuyeOHOM MUCHUIUIMHBI HAPABJICHO HA (OpPMUPOBAaHUE Yy OOYUAIOIIMXCS
cnenyromux komnerennuii: OIMK-6, TTK-13.

No Nunexc | Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
Ly | KOMMe- | KOMMeETeRIHH 00yyYaroImuecst 10 KHbI
TeHIMH | (Mau e€ 9acTh) 3HATh yMeTh BJIAJIETh
1 OIIK-6 | crmocoOHOCTRIO — OCY- | — (PU3MUECKUE OC- | — BBIYHCIATH pac- | — K paboTe Ha
IIECTBIIATH MOWCK, | HOBBI  PAcIpo- | MpeAesieHue 3JeK- | UCCIeIOBaHU-
XpaHeHue, oOpaboTKy | CTpaHEHHs H3Iy- | TPOMAarHUTHOTO MU B 00J1aCTH
U aHanmu3 WHQPOpPMA- | YGHUS TO HHTe- | MO BONM3M | HaHO(DOTO-
[IUH U3 PA3ITUYHBIX UC- | TPAJIBHO-ONTHYE- | HAHOPA3MEPHBIX HUKH,
TOYHHUKOB M 0a3 JaH- | CKUM BOJHOBO- | METAJUIMYECKUX —  HaBBIKAMHU
HBIX, IPEJICTABISATE €€ | TaM M OINTHYe- | CTPYKTYD; CHCTEMHOTO
B TpeOyemMoM (popmaTe | CKOMY BOJIOKHY; | — BBIUHCIIATH | HAYYHOTO aHa-
C  HCIIOJIb30BAHHMEM | —MEXaHWU3M B3aH- | pamnpesieneHue ou3a  mpodiiemM
MH(OPMAIIMOHHBIX, MOJICHCTBUS AIIEKTPOMATrHUT- (kak  TpHUPOI-
KOMITBIOTEPHBIX M Ce- | CBeTa M BENIECTBA | HOTO TIOJISl BOJM3HM | HBIX, TaK H IPO-
TEBBIX TEXHOJIOTHI B OIDKHEM TIOJIE; | HAaHOPa3MEpPHBIX (beccroHab-
pasMepHble  3d- | METALTUIECCKUX HBIX) pa3Ind-
(eKThl, KBaHTO- | CTPYKTYp C IIOMO- | HOTO  YPOBHS
BbIE  OrpaHHdYe- | BI0  MOJENEH: | CIOKHOCTH;
HUSI; OCHOBHBIE | MYJIBTHIIONIFHOTO | —  HaBbIKAMHU
9KCIIEPUMEHTANTb- | B3aUMOJEHCTBUS U | paboThI ¢ 1abo-
HBIE CXEeMbl | KOHEUHBIX pa3HO- | PaTOPHBIM 000-
OMDKHENONEBBIX | CTE BO BpEMEH- | pyJOBaHHEM U
H3MEpPEHUH; HOM o0JacTy; COBPEMEHHOU
— MEXaHM3M Tpe- | — BBIMIOJTHATh | HAYYHOW aria-
OZIOJICHUST M- | OLEHKY YCWJICHHS | paTypowu;
(hpakIMOHHOTO —  HaBBIKAMU
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npeena; NIEKTPOMArHUT- HPOBE/ICHUS

— YCJIOBHSL BO3- | HOTO TOJIST BOMW3M | (PU3NYECKOTO
OyXkIeHus:  1o- | Oe3anepTyHbIX Me- | SKCIIEPUMEHTA,
BEPXHOCTHBIX TAJIMYECKUX 30H- | —  CaAMOCTOS-
IIA3MOHOB; 7I0B; TEJIbHO pEeLIaTh
— OCHOBHBIE JKC- | — HWHTEPHPETUPO- | 33[Ja4H IO BbI-
HIepUMEHTAIbHBIC | BaTh PaMaH-CIiek- | YHUCIICHUIO
CXeMBbl  OMIDK- | TpBl M HM300pake- | ANEKTpoMar-
HEMOJICBBIX U3Me- | HUs, YCHJIEHHbIC | HUTHBIX IIOJIEH
peHUM. METAJUTMYECKUM B OIDKHEH

30HJIOM. 30HE.

[IK-13 | cmocoOHOCTBhIO Hama- | — (pU3NYECcKHe Oc- | — BBIYKCISTH pac- | — K paboTe Haj
KUBaTh, UCIBITBIBATh, | HOBBl  PAacHpo- | MPEAENEHUE 3JIEK- | UCCIIeIOBAaHU-
MpOBEPATH  paboTO- | CTpaHEHHUS W3Iy- | TPOMAarHUTHOTO SAMH B 00JIacTH
CIOCOOHOCTh M3MEpH- | YEHHMs IO HHTE- | MO BOIM3U | HAHO(OTO-
TEJBHOTO, JUArHOCTU- | TPAIbHO-ONTHYE- | HAHOPA3MEPHBIX HUKH;
YEeCKOI'o, TEXHOJIOTU- | CKHM  BOJIHOBO- | METAITIMYECKUX —  HaBbIKAMH
9ecKoro o0OpysoBa- | 1aM M ONTHYE- | CTPYKTYD; CHCTEMHOTO
HUS, MHCIOJb3YEMOIO | CKOMY BOJIOKHY; | — BBIYUCIIATH | HAYYHOTO aHa-
IUISL PEIICHHsI pa3jiny- | —MEXaHU3M B3au- | parpe/ielieHue au3a  mpodiiemM
HBIX Hay4yHO-TEXHHUYE- | MOJCHCTBUS NIEKTPOMArHUT- (kak  Tpupon-
CKMX, TEXHOJIOTHYE- | CBeTa M BEUIECTBA | HOTO TIOJIST BOJM3M | HBIX, TaK U IPO-
CKUX U TIPOM3BOJ- | B OMIKHEM IOJIE; | HAHOPA3MEPHBIX (beccroHab-
CTBEHHBIX 3a/1a4 B 00- | pa3MepHble 3(- | METAIIMYECKUX HBIX) pa3IHy-
JACTU BJEKTPOHUKH U | PEKTHI, KBAaHTO- | CTPYKTYp C TMOMO- | HOTO  YPOBHS
HAHOAJIEKTPOHUKHU BbIE  OrpaHHWdYe- | IBI0O  MOJEINEH: | CIOKHOCTH;

HHS; OCHOBHBIE | MYJIBTHUIIONBHOTO | —  HaBBIKAMH
9KCIIEPUMEHTANIb- | B3aUMOJIEHCTBUS U | paboThI ¢ 1a0o-
HbIE CXEeMbI | KOHEUHBIX pa3HO- | PaTOPHBIM 000-
OJVDKHETIONEBBIX | CT€ BO BPEMEH- | PY/IOBaHHEM |
U3MEPEHUN; HOI1 obnacTy; COBPEMEHHOU
— MEXaHM3M TIpe- | — BBINIOJIHATD | HAYYHOH arma-
OZIOJIEHUsT M- | OLEHKY YCWJIEHHS | paTypowu;
(paKIIMOHHOTO ANIEKTPOMATHUT- —  HaBBIKAMH
npesena; HOT'O MOJIst BOJIM3H | MIPOBEACHHS
— YCIOBHSL BO3- | Oe3amepTyHBIX Me- | (U3NYECcKOro
OyXKIeHUsI  TIO- | TAJUTMYECKUX 30H- | DKCIIEPUMEHTA.
BEPXHOCTHBIX 7B, —  caMocCTos-
TUIa3MOHOB; — UWHTEPUPETUPO- | TEIHFHO pelaTh
— OCHOBHBIE PKC- | BaThb PamaH-cnek- | 3aJaud Mo BbI-
TIEPUMEHTAIBHBIC | TPBI U HM300paxke- | YHCICHHIO
CXeMbl ~ OMIDK- | HUS, YCHMJICHHBIE | DJIEKTpOMar-
HETIOJIEBBIX U3Me- | METAIUTMIECKIM HUTHBIX TIOJIEH
peHui. 30H/IOM. B OMKHEH
30HE.




2. CTpyKTypa H coaep:KaHue THUCHUIINHBI
2.1. PacnipenesieHue TPYA0EMKOCTH JUCIHUIIJIMHBI 10 BUaM PadoT

OO0mmast TpyI0éMKOCTh TUCIUIUIMHEI cocTaBnsieT 4 3au. ex. (144 w4aca), ux pacrpeene-
HUE T10 BUJaM paboT mpeacTaBiieHo B Tabuuie (011 cmyoenmos ODO).

Bun yueGHOMI paboThI Bcero CemecTpbl

4acoB (dachr
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KonTakTHasi pabora, B TOM 4ucJe:
AyauTopHBIE 3aHATHS (BCEro): 48 48
3aHATHSA JIEKIUOHHOI'O TUIIA 16 16 - - -
JlaboparopHble 3aHATHS 32 32 — — —
3aHATHUSI CEMUHAPCKOIo THMA (CEMHHApPBI, MPaKTHUUECKUE
3aHATHUSA) B - B - -

HWNnas koHTakTHas padora:

Kontpons camocrosarensHoii padotsl (KCP) 6 6
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTejibHas pab0oTa, B TOM YHUCJIe: o4 o4
KypcoBas pabora — — — — —
[TpopaboTka yuyebHOro (TeOpeTHYecKoro) MaTepuana 22 22 — — —
BrinomHeHne MHIUBHUTYaTbHBIX 3aJaHUH (ITOATOTOBKA CO- 16 16 3 3 B
oOI1eHUH, Mpe3eHTaluil)
Pedepar 8 8 — — —
[ToaroToBka K TEKynieMy KOHTPOJIO 8 8 — — —
KouTtpoJs:
IToaroToBKa K 3K3aMeHy 35,7 35,7
O01as Tpy10eMKOCTh qyac. 144 144 | — — -
B TOM “HCJIe KOHTAKTHAS | 43 54.3
pabora
3a4. ef. 4 4

KonrtaktHas paboTta npu npoBeJeHUH y4eOHBIX 3aHATHH Mo qucuuiuivHe «Pagmoontuka u
HaHO(OTOHMKA (YacTh 2)» BKIIOYAET B ce0s: 3aHATHUS JICKIIMOHHOTO TUIA, J1a00paTopHble padoThl,
IPYINIIOBBIE U WHAMBHYaIbHbIE KOHCYIbTALIMH; IPOMEXKYTOUHAS aTTECTAllUsI B yCTHOU (hopMme.

2.2. CTpyKTYpa AMCUUTIMHBI

Pacrnipesienenue BUI0B y4eOHOM pabOThI M UX TPYIOEMKOCTH IO pa3zeiaM IUCIHILUTHHBL.
Pa3zzesbl (TeMbl) TUCHUIUIMHBI, H3y4aeMbie B_ 6 cemecTpe (ounas ¢popma):



KonnuaectBo yacos
b HaunmenoBanwue pasienoB (Tem) AyauTopHas TBOI;?;]; '
/i Bcero  pabota KCP
pabora
J [13 |JIP CPC
1 DOnemeHTHass 0a3a BOJHOBOIHOU (OTO-
HUKU. HTEerpalbHO-ONTHYECKHE BOJHO-|41 4 24 1 12
BOJIBI
2 DOneMeHTHass 0a3za BOJHOBOJHOW (HOTO- 23 4 8 1 10
HUKU. ONTHYECKUE BOJIOKHA
3 dusnyeckrue OCHOBBI HAHO(POTOHUKH 22 4 2 16
4 HanodoTonHbIe TPUOOPHI, YCTPOUCTBA H 29 4 9 16
CUCTEMBI
HToro mo gpucuuiinHe: 108 16 32 6 54

[Tpumeuanue: JI — nexuun, [13 — npakruueckue 3ausatus / cemunapsl, JIP — maboparopHeie
sansitusi, CPC — camoctosiTenbHast paboTa CTyACHTA.

2.3. Conep:xanue pa3iesoB (TeM) THCHUTIIHHBI

2.3.1. 3auaTud JeKIMOHHOI0 THIIA

Ne HanMmeHoBaHue Dopma Tekyuiero
Conep:xanue pazzaena (TeMbl)

/I baznena (TeMbl) KOHTPOJIS

1 OnementHast ©6a3a| Kaccudukamnus u obiye cBOCTBa ONTHYE-|OTBETHl HAa KOHTPOJb-
BOJIHOBOJHOM CKUX BOJTHOBOAOB. TE- 1 TM-MObI B aCHMMET-|HBIE BOIIPOCHI;
doronuku. HHTe-pMYHOM IUTAHAPHOM ONTUYECKOM BOJHOBO/IC. BHIMIOTHEHUE TMPAKTU-
rpajibHO-onTHYe- |DPGPEKTUBHBIA MOKa3aTeb MPETOMIICHHUSI BOJI-[4ECKUX 3aJIaHU;

CKH€ BOJIHOBOJIBI |HOBOAHBIX MO, 3(QQeKTuBHas TIyOuMHA Tpaju-|TECTUPOBAHUE;
€HTHOT'O BOJIHOBOJIA, MoJsipu3aiys Moa. BomHo-|pedepar
BOJIHbIE MOJIbI IJIAHAPHBIX U KaHAJIbHBIX TPAIH-

EHTHBIX BOJHOBOMOB. HopmupoBanHbIE mepe-
MeHHbIe. Metos1 3¢ (eKTUBHOTO MTOKa3aTes mpe-
JIOMJICHHS.

[laccuBHBIE M aKTHBHBIE KOMITIOHEHTBI WHTE-
TPaJbHO-ONTHYECKUX CcXeM. BBOI-BBIBOA H3ITy-
YEHHUs1 B UHTETPAIbHO-ONTHYECKHE cXeMbl. VHTe-
TPaTbHO-ONTUYECKUE YCTPONUCTBA U ONITUIECKUE
HHTETPAJIbHBIE CXEMbI JJISi CHCTEM Iepelayu U
00paboTKK HH(POPMAITHH.

2 OnemeHTHast 6a3a|PuU3NUECKe OCHOBBI PACIIPOCTPAHEHUS U3Tyde-| OTBETHl HAa KOHTPOJb-
BOJTHOBOJTHOM HUSL B ONTHUYECKUX BOJHOBOJIAX M ONMTUYECKOM|HBIE BOIIPOCHI;
doronuku. ONTH-BOIOKHE. MHOTOMOJIOBBIE U OJTHOMOJIOBBIC, CTY-|BBIMIOJTHEHHE TMPAKTU-
YECKHE BOJIOKHA  |[IEHYAThIC U TPAJMEHTHBIC ONITUYECKHUE BOJIOKHA. [UECKUX 3a/IaHU;

Uucnoas aneprypa. MIHQopMalmoHHas EeMKOCTh| TECTUPOBAHUE;
OITHYECKOro BoJIoKHA. Bunpl nucnepcun. DHep-|pedepar
TeTUYECKHE NIOTEPU B ONTHUECKUX BOJIOKHAX.

3 Ouznyeckue oc-| [loHarus «(poTroHHMKa» U «HAHOPOTOHHKAY. OTBETHl HAa KOHTPOJb-
HOBBI HaHO(OTO-|B3anMoselicTBue cBera u BemecTna. [{udpakiy-|Hpie BONpPOCHI;

HUKH oHHbIN mpenen. Knaccudukaims HU3KOpa3Mep-|BBIIOJIHEHUE TPaKTH-
HBIX 00BbeKTOB. KBaHTOBBIE A(D(heKTHI B MOITYNPO-4eCKUX 3a/1aHHiH;

TECTUPOBAHUE;
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BoAHMKaX. ONTUYECKHE CBOMCTBA HAHOMATEpHa-
JI0B, MCTAJNIMYCCKUX U HOHYHpOBOI[HI/IKOBLIX Ha-
HOKJacTepoB. DOTOHHBIE HaHOKpUCTALIBL. Or-
THUYCCKHUEC CBOfICTBa KBAHTOBBIX M. OHTI/I‘-ICCKI/IG
CBOMCTBA KBAHTOBBIX TOYEK.

CBeT 1 HaAHOYACTHUIIBI. .HIOMI/IHGCLICHI_[I/DI Ha
YPOBHE HAaHOCTPYKTYp. AKTHBAIUsA U TYIICHUE
JIJFOMHUHCCLICHIINU erMHI/IeBBIX HAHOYaCTHII.

pedepar

HanodoTtonnsie
npuOOpbI, YCTpOU-
CTBa U CUCTEMBI

@DoTOoHHBIE KpHUCTAJUIBL. MonenupoBaHue OI-
THYECKUX 3(P(EKTOB B (POTOHHBIX KPHCTAIAX.
CrnocoObl onmy4yeHus peanbHbIX (POTOHHBIX KpH-
crajioB. Mies u npuHIMIIBI CO3/1aHMsI METamaTe-
pHAJIOB.

Hanooanekrponnsie J1azepbl. HanoamexkTpoH-
HBIE YCTPOMCTBA M CHCTEMBI HAa OCHOBE KHMJKUX
KpHucTajuioB. POTONPUEMHBIE HAHOAIEKTPOHHBIE
npuoopbl. OTONPUEMHUKH Ha KBAHTOBBIX SIMaXx.
@DOTONPUEMHUKN HAa OCHOBE KBAaHTOBBIX TOYEK.
doTomMaTpuLbl HIXPOKOTO IPUMEHEHHS.

Cy6BomHOBas MuKpockorusi. KoHpokambHbIiH
¢uryopecieHTHbIH MuKpockon. Pazsutue mero-
JIOB CYOBOJIHOBOM ONTHYECKON MUKPOCKOITUH

OTBETHl Ha KOHTPOJIb-
HBIE BOIIPOCHI;
BBIIIOJIHEHUE TMPaKTH-
YeCKHX 3aJIaHHM;
TECTUPOBAHUE;

pedepar

2.3.2. 3aHATHS CEMHUHAPCKOr0 THNA

CornacHo yueOHOMY TUIaHY CEMUHApCKHe 3aHaTus o yueOnou mucrurinae b1.B.JB.03.02
«PannoonTtrka 1 HaHO(POTOHMKA (YACTh 2)» HE MPEAYCMOTPEHBI.

2.3.3. JlaGopaTopHble 3aHATUS

Ne Kon-Bo ®opma  Teky-
HaumenoBanue 1abopatopHbix paboT

n/n 4acoB I1€r0 KOHTPOJIS

1 Uucnennslil pacuer 3((PEeKTUBHBIX MOKa3aTelel Mperomiie- Otuer no nabo-
HUS BOJTHOBOAHBIX MOJI IUTAHAPHBIX BOJIHOBOJIOB C TpagueHT- | 12 paTopHoii
HBIM TIPOQHIIEM TTOKA3aTeIsl TPETOMIICHUS pabote

2 Yucnenuslii pacuer 3¢Q()EeKTUBHBIX MOKa3aTeslel Mperomiie- Otuer mo nabo-
HUS BOJHOBOJHBIX MOJI KQHAJIbHBIX BOJHOBOJIOB C OfHOMep- | 12 paTopHoii
HBIM I'PaJIMCHTHBIM MPOQHIEM TOKa3zaTels npenomieHus N(X) pabote

3 [Tporpamma yucneHHOro pacuera 3(pPeKTUBHOTO MoKa3aTess
npenomiieHus: GpyHaaMeHTaabHOW BOJHOBOAHOW Moabl LPor Otuer mo nabo-
OJTHOMOJIOBOT'O OITHYECKOT0 BOJIOKHA CO CTYHNEHUYaTBIM Ipo- | 8 paTopHoii
¢buIeM 1 MHOTOMOJIOBOTO ONTHYECKOTO BOJIOKHA C TPAHEHT- pabore
HBIM IpoduiIeM

Hmoeo: 32

MUPOBaHUA U TpadudecKoi BU3yalIn3alui pe3yIbTaTOB YUCICHHBIX PACUETOB.

JlaBopatopHble paOOThI BBIMOIHSIOTCS B KOMIBIOTEPHOM KJIaCCE€ B paMKaX CUCTEMbI KOMITBIO-
teproit maremMaTku MATHCAD c ncnonb3oBaHHEM BCTPOEGHHBIX B 3TY CUCTEMY CPEJCTB MPOrpam-

B pe3ynbrate BIOIHEHUS 1a0OPATOPHBIX PAObOT y CTYJCHTOB (POPMUPYIOTCS U OLCHUBAIOTCS
Bce Tpedyembie ®I'OC u OOII ns nanpasnenus 11.03.04 DnexTpoHrKa ¥ HAHOAIEKTPOHUKA (TIPO-
¢unp: Hanotexnonoruu B anekrponuke) komnerenimu: OITK-6, TTK-13.
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JlabopaTopnasi paGora Ne 1.

Yucaennsblil pacyet 3pPpexkTUBHBIX OKa3aTeleH MPeJOMJIEHHSI BOJHOBOAHBIX MO/ IJIa-
HAPHBIX BOJIHOBO/J0B € IPaIMeHTHHIM NPo(uIeM NoKa3aTesisi NpeJOMJICHUs.

I{ens paboThI:

— M3YYHTh (PU3HUYECKUE MPUHIUIBI PACTIPOCTPAHEHUS JICKTPOMATHUTHOTO M3ITy4eHUs B TUIa-
HApHBIX MHTETPAIbHO-ONTHYECKUX BOJIHOBOAAX C IPaJIMEHTHBIM MPOQHUIEM IOKa3aTeNs Mpesiomiie-
HUS,

— U3y4YUTh METOJIMKY TEOpEeTUYeCcKoro pacueTa 3¢ (HeKTUBHBIX MMOKa3aTesneil MperoMIIeHUs BOJI-
HOBOJIHBIX MO/I B IJTAHAPHBIX TPATUEHTHBIX BOJTHOBO/IAX;

— OCBOUTH OCHOBHBIE YHCJIEHHBIE METO/Ibl PEUICHUSI HEJIMHENHBIX TPAHCUEHJAECHTHBIX ypaBHE-
HUM;

— HaIMcaTh U OTJIaJIUTh IPOTrPAMMY YHCIIEHHOTO pacueTa 3((hEeKTUBHBIX MTOKa3aTeNel npeaoM-
JIEHHS BOJTHOBOJHBIX MOJ ¢ TE- u TM-nonsipu3anuen 11 miaHapHOTO IPaJuEeHTHOTO BOJHOBO/IA B
pamMkax cucteMbl kommbroTepHo MatemMatuku MATHCAD.

B mpornecce BbImoMHEHNUs pabOTHI CTYACHT, PYKOBOJCTBYSCH METOJAMYECKIMH YKa3aHUSIMHU K
BBITIOJTHEHHUIO TaHHOU paboThI:

— OIpesiesIsieT OCHOBHBIE PACUETHBIE COOTHOLLIEHMUS;

— pa3pabaThIBaeT aIrOPUTM YHCIEHHOTO pacyera 3(()EeKTUBHBIX MOKa3aTelel MperoMIIeHUs
BOJIHOBOJIHBIX MO/ B TPaJIMEHTHBIX BOJHOBO/AX;

— COCTaBJISIET COOTBETCTBYIOILYIO IPOrpaMMy YUCIEHHOTO PaciyeTa B MHXEHEPHO-KOMIIbIOTEP-
noii cucreme MATHCAD;

— OCYIIECTBIISIET OTJAJKYy MPOTrpaMMbl, UCIIOJIb3Yys THUIOBbIE HAOOPHI BXOAHBIX JAHHBIX IS
MOHOOOMEHHBIX BOJHOBOJIOB, IIPUBEJICHHBIC B 3aJJaHUU K TaOOopaTOpHOM padoTe;

— MPEAOCTaBIsIeT 3aBEPUICHHBIA MPOTPaMMHBIA KOJ B (opMaTe KOMIIBIOTEPHOW CHUCTEMBI
MATHCAD (¢aiin *.xmcd) npernomaBaresnto sl IPOBEPKHU U OTBEYAET HA BOMPOCHI MPETO1aBaTelIsI
JUTSI TIOJTYYEHHUS 3a4eTa 3a BBIIIOJIHEHHYIO padoTy.

JlabopaTopnasi paGora Ne 2.

YucaeHHblili pacyer 3pPpekTUBHBIX MOKa3aTeJed NMpejJoMJIeHUs] BOJHOBOAHBIX MOJ Ka-
HAJIbHBIX BOJHOBOJAOB € OJHOMEPHBIM IPAJIMEHTHHIM NpoduiIeM MOKa3aTeJ s MpeJOMJICHUS
n(x).

[{enb paboThI:

— M3YYUTh (PU3MUYECKHE MPHUHIIUIBI PACTIPOCTPAHECHUS DJIIEKTPOMATHUTHOTO M3JIYYCHHS B Ka-
HAJIBHBIX HHTETPAIbHO-ONTHYECKUX BOJIHOBO/IaX C TPaIMEHTHBIM pOoUiIeM MOKa3aTes peomiie-
HUS,

— U3y4YUTh METOJIUKY TeOpeTUdecKoro pacueTa 3((HeKTUBHBIX MTOKa3aTeNel MpeIoMIICHHS BOJI-
HOBOJHBIX MOJI B KAHAIBHBIX BOJTHOBOJIAX C OJHOMEPHBIM TPaIUEHTHBIM TpoduiieM;

— HalucaTh U OTJIAJIUTh MPOTPAMMY YUCIIEHHOTO pacueTa 3()(hEeKTHBHBIX MTOKa3aTeNel MpeaoM-
JIeHHs1 BOTHOBOJHBIX MOJ ¢ TE- m TM-nongpu3zanueit 1yl KaHaITbHOTO TPaJMEHTHOTO BOJIHOBO/A B
paMkax cucrembl kommnbioTepHoit marematuku MATHCAD.

B nporecce BeimomHEHNs pabOTHI CTYJIEHT, PYKOBOJCTBYSICh METOJAMYECKUMHU YKA3aHUSIMHU K
BBITIOJTHEHUIO TaHHOW pabOThI:

— ocBamBaeT MeTo dPGEKTHBHOTO TTOKA3ATEIs IPEIIOMIICHUS;

— OMpeJIEsieT OCHOBHBIE PACUE€THBIE COOTHOIICHMUS;

— paspabaThIBacT aITOPUTM YHCIEHHOTO pacdeTa 3(P(EeKTUBHBIX MOKa3aTeIe mpeioMIIeHUs
BOJIHOBOJIHBIX MOJI B KaHaJIbHBIX BOJHOBOJaX C OJJHOMEPHBIM I'PATUEHTHBIM MPOPUIEM;

— COCTaBJISIET COOTBETCTBYIOINIYIO TPOTpaMMy YUCIICHHOTO pacyeTa B MHXEHEPHO-KOMITBIOTEP-
Hoii cucreme MATHCAD:;

— OCYIIECTBIISIET OTJIAJKYy MPOTPaMMbl, HCIIOJIb3YysI TUIOBbIE HaOOPHl BXOAHBIX JAHHBIX IS
MOHOOOMEHHBIX BOJIHOBOJIOB, PUBEJCHHBIC B 33JJaHUH K TAOOpaTOpHO paboTe;

— TIPENOCTAaBJISET 3aBEPIICHHBIH TPOTPAaMMHBIA KOJ B (opMare KOMITBIOTEPHOW CHCTEMBI
MATHCAD (¢aiin *.xmcd) npernonaBarento sl IPOBEPKU U OTBEYAET HA BOIPOCHI IPETIO1aBaTEIIsI
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AJI TIOJTY4YCHH A 3a4€Ta 3a BBIITOJIHCHHYIO pa60Ty.

JlabopaTopnasi paGora Ne 3.

IIporpamma uymncieHHOro pacdera 3¢QeKTHBHOIO NMOKa3aTeys NpejaomiieHus:i GpyHaaMeH-
TaJbHOH BOJHOBOAHOM MoabI LPo1 0/1HOMO10BOI0 ONITHYECKOr0 BOJIOKHA CO CTYNEHYATHIM IIPO-
(pus1eM 1 MHOT0-MOJ0BOI'0 ONITHYECKOI0 BOJIOKHA € IPAIMEHTHBIM Npoduiem.

[{enb paboThI:

— U3y4YUTh PU3NYECKUE IPUHIIUIIBI PACTPOCTPAHEHUS JIEKTPOMArHUTHOT'O U3TYyYSHHUSI B ONITU-
YEeCKHUX BOJOKHAX CO CTYNEHYATHIM MPO(UIIeM MMoKa3aTes MpeIOMICHHS;

— U3YYHUTb METOAMKY TEOPETUYECKOTO pacyeTa MOCTOSIHHBIX PACIIPOCTPAHEHUS CUMMETPHYHBIX
MarHuTHbIX H-Mo1 1 anekTpuueckux E-Moa B CTyneHUaTOM ONTUYECKOM BOJIOKHE;

— OCBOHUTb OCHOBHBIEC YHCJICHHBIE METO/IbI PELICHUS HEJIMHEHHBIX TPAHCIICHICHTHBIX YpaBHE-
HUW B UUJIMHIPUYECKON CUCTEME KOOPAUHAT;

— HaIlKCaTh U OTIAJAUTH IPOTPAMMYy YHCIICHHOTO pacyeTa MOCTOSHHBIX PACIPOCTPAHEHUS CUM-
METPUYHBIX MarHUTHBIX H-mon u anextpuueckux E-Moa B cTymeHYaTOM ONTHYECKOM BOJIOKHE B
pamMKkax cucteMbl kKommbroTepHoi Matematuku MATHCAD.

B npouecce BeinonHeHus paboThl CTYJIEHT, PYKOBOACTBYSACh METOJUYECKUMHU YKAa3aHUSIMH K
BBITMIOJTHEHUIO TaHHOM paboThI:

— OIpezieNIsieT OCHOBHBIE PACUETHBIE COOTHOLICHMUS;

— pa3pabaTbIBaeT aNTOPUTM YUCIEHHOTO pacdyeTa MOCTOSHHBIX PACIPOCTPaHEHUsI CUMMETPUY-
HbIX MarHuTHBIX H-Moz 1 anektpuueckux E-Mon B cTyneHYaTOM ONTHYECKOM BOJIOKHE;

— COCTaBIIIET COOTBETCTBYIOIIYIO TPOrPaMMy YHCIIEHHOTO pacueTa B MH)KEHEPHO-KOMITbIOTEP-
noii cucreme MATHCAD;

— OCYIIECTBIISIET OTJAJKY MPOTrpamMMbl, UCIOJIb3YysS THUIIOBBIE HAOOPHI BXOAHBIX JAAHHBIX IS
CTYIEHYaThIX ONTHYECKUX BOJIOKOH, IPUBEACHHBIE B 3a/1aHNU K Ja00paTopHOil padoTe;

— TPEAOCTaBISIET 3aBEpPUICHHBIH MPOTPAMMHBIA KOJ B (opMaTe KOMITBIOTEPHOW CHUCTEMBI
MATHCAD (¢aiin *.xmcd) npenonaBarento sl IPOBEPKU U OTBEYAET HA BOIPOCHI MPETIOIaBATEIIS
JUTSI TIOJTYYEHHUS 3a4eTa 3a BBIIIOJIHEHHYIO paboTy.

2.3.4. IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)

CornacHo yuyeOHOMY IUTaHY KypCoBbl€ paOOThI (IPOEKTHI) MO TaHHON TUCHMILIMHE HE TIpeay-
CMOTpPEHBI.

2.4. TlepevyeHb y4eOHO-METOAUYECKOTO OOecrevYeHUsl I CAMOCTOSAITEILHOH PadoThl
o0yyaromuxcs Mo AMCHHUIIHHE (MOAYJII0)

No Bux CPC [TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TACIIUTLTAHBI

/o T10 BBITTOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 |[Ipopabotka  y4yeOHOrOo|MeTOAMYECKHE yKA3aHHs IO OpraHU3AIMH CaMOCTOSITEIHHOU pa-
(TeopeTnyeckoro) OOTBI CTY/IEHTOB.
Marepuania);

BBIIIOJIHEHUE HWHIAUBHIY-
AJTLHBIX 3aJaHUH;
pedepar;

MOJTOTOBKA K TEKYILEH

U IPOMEKYTOUHOMU

aTTecTaluu
2 IToaroroska k npaktu-ue-\ Merogudyeckue yka3aHus 110 OpraHU3alu CaMOCTOSITEIbHOU pa-
CKUM 3aHATUSAM OOTBI CTY/IEHTOB.

3 ITogroroBka K BBINOJI-HE-|MeTOAUYECKHE YKA3aHUS 110 OpraHU3alMu CaMOCTOSTEIBbHON pa-
OOTHI CTYJICHTOB.
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HUIO JTa0OpaTOpPHBIX pa-
00T

[TepeueHp y4eOHO-METOMYECKOTO 0OECIICUCHHSI

i[\r;‘)n HaumenoBanue pa3zaena (Tembl) JTUCIUIUIMHBI 110 BBIITOJIHEHUIO
CaMOCTOSITEJIbHON pabOThI
DnemeHTHas 6a3a BOJIHOBOAHOM (o- 1. AudpakiuuonHas oNnThka U HaHOPOTOHHKA
1 ToHUKHU. WHTerpanpHO-onTuueckue|[ DnekTponnslii pecypc| / E.A. besyc [u np.]. — Dnek-
BOJIHOBOJEI TpoH. AaH. — M.: ®uszmatiut, 2014. — 608 c. — Pexxum
2 DnemeHTHas 6a3a BOJHOBOIHOM (ho-|nocTyma:
ToHUKH. ONTHYECKHE BOJIOKHA https://e.lanbook.com/book/71979
3 ®dusnueckue OCHOBHI HAHO(OTO- 2. Urnatos, A.H. OnrosnekTpoHuka U HaHO()O-
HUKHU TOHHUKA: yuel. mocobue [ DNEeKTpOHHBIN pecypc] — Dnek-
TpoH. naH. — CII6: Jlanp, 2017. — 596 c. — Pexum no-
cTyma:
https://e.lanbook.com/book/95150
3. Kynbuun FO.H. CoBpemenHnas ontuka u ¢o-
TOHUKA HAaHO- U MHUKPOCHCTEM [DJIEKTPOHHBIN pecypc]|
— DnexkTpoH. gaH. — Mocksa: ®usmariaut, 2016. — 440
¢. — Pexxum nocrymna:
https://e.lanbook.com/book/91158
4. TlanoB, M.®. ®usuueckue OCHOBHI (OTO-
HUKU: yueb. mocobue [Dnektponusiit pecypc] / M.O.
[TanoB, A.B. ComomonoB. — Dnekrpos. aan. — CIIO.:
Jlansb, 2017. — 564 c. — Pexxum pocryna:
https://e.lanbook.com/book/92656
5. Canex b., Teiix M. Ontuka u (OTOHHKA.
[Tpunuuns! u npumenenus. T. 1, 2. — JloaronpyaHblid:
Wz nparensckuii nom UaTennext, 2012.
6. lndpaxnronnas HaHO)OTOHUKA: yueO. TOCO-
6ue [DnextpoHHbI pecype] / A.B. I'aBpuiios [u ap.]. —
4 HanodoTonHbie pHOOpPEI, yCTpoii- DNIEKTpoH. 1aH. — M.: ®usmatiur, 2011. — 680 c. — Pe-

CTBa U CUCTCMbI

JKUM JIOCTYIIa:

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

7. Knumo B.B. Hanomnnasmonuka / B.B. Knu-
MoB. M3nanue 2-e, ucnpasieHnoe. — M.: ®uzmatiur,
2010. — 480 c. — Pexxum pocryma:

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

8. Kynbuun, F0.H. CoBpemenHas ontuka u ¢o-
TOHUKA HAaHO- U MUKPOCHUCTEM [ DIJIEKTPOHHBIN pecypc]|
— DOnekTpoH. gaH. — M.: ®usmatiut, 2015. — 488 c. —
Pexxum pgocryna:

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

9. Kynbuun FO.H. CoBpemennas onrtuka u ¢o-
TOHUKA HAaHO- U MHUKPOCHUCTEM [ DIIEKTPOHHBIN pecypc]|
— DnekTpoH. AaH. — Mocksa: @uszmatiur, 2016. — 440
¢. — Pexxum nocrymna:

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

10. Jlapxun A.U., IOy ®.T.C. Korepertnas ¢o-
toHuka. M.: BUHOM. JlaGoparopust 3nanwmii, 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 HaHOIIA3MOHUKH M €€ MPUIIOKE-
Hust: yaebnoe nmocooue / H. B. Cenuna, M. M. Bekmus,
H. A. Sxosenko, C. C. AaapocoB; M-Bo o0pa3oBaHus
u Hayku Poc. @enepanun, Kybanckuii roc. yH-T. —
Kpacnonap: [KybGaHckuit rocy1apcTBEeHHBI YHUBEPCH-
ter], 2013.

Y4eOHO-MeTOINYeCKHEe MaTepUaIIbl IJIsl CAMOCTOSATENILHOM paboThl 00YJaOLINXCS U3 YUCIia
MHBAJIM/IOB 1 JIMI[ C OTPAaHUYECHHBIMH BO3MOKHOCTSAMHU 3710poBbsi (OB3) npenocrasisitores B popmax,
Q/IalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUK:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIeHUsAMHU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anlapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII IEpEeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCIMOCTH OT KOHTUHTEHTa 00y4aro-
IUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporecce npenoaaBanus AUCHUILIMHBI UCIIOJIB3YIOTCS CIIEIYIOLINE METOIbI:

— JIEKIIWH;

— MpOBEJCHHE JTa00PATOPHBIX 3aHATHH;

— JIOMAIIHKE 3a/IaHus;

— OIIpoC;

— MHIMBUIYyaJbHbBIE PAKTHYECKUE 3a/IaHUS;

— KOHTPOJIbHBIE PabOTHI;

— TECTUPOBAHMUE;

— MyOaMyHas 3amuTa Ja00paTOpHBIX padoT;

— KOHCYJIbTAILIUU C TIPETIOIaBaTeNeM;

— camMocToATeNbHas paboTa CTY/IEHTOB (M3y4YEeHUE TEOPETUYECKOI0 MaTepuana, oAroToBKa
K JJAOOPAaTOPHBIM 3aHATHUSM, BBIIIOJIHEHHE JOMAITHUX pab0T U UHAWBUAYAIbHBIX TUIIOBBIX PACUETOB,
MOJIFOTOBKA K OMPOCY, TECTUPOBAHUIO U SK3aMEHY).

J11s mpoBeieHNUs BCeX JIEKIIMOHHBIX M JTa00OPaTOPHBIX 3aHATHI UCTIONIB3YIOTCS MYJIbTUME TN -
HBIE CPE/ICTBA BOCIPOU3BEIEHUSI aKTUBHOI'O CO/IEP>KMMOTI0, TTO3BOJISIONIETO CITYIIATEN0 BOCIIPUHHU-
MaTh 0COOEHHOCTH M3y4aeMOro MaTepHaia, 3a4acTylo UTparolliye Pemaronlylo pojib B IOHUMAaHUH U
BOCIIPHSITHH, a Takke (OPMUPOBAHUU MPO(ECCHOHATBHBIX KOMITETCHIINH. VIHTepaKTUBHEIC ayIu-
TOPHBIE 3aHATHS C UCHIOJIB30BAHUEM MYJIBTUMEIUHHBIX CUCTEM MO3BOJIIOT AKTUBHO U 3(PPEKTUBHO
BOBJICKATh yJalIuxcs B y4eOHBIHN MPOLecC U OCYILECTBIATh 00paTHYIO cBsA3b. [lomrmo 3Toro, ctano-
BUTCSI BOBMOKHBIM 2P PEKTUBHOE 00CYKICHHUE CIIOKHBIX U JUCKYCCHOHHBIX BOIPOCOB M MIPOOIIEM.

[To u3yyaeMoil NUCHUIUIMHE CTYACHTaM IPEAOCTaBISIETCS BO3MOXKHOCTh OTKPBITO MOJIB30-
BaThCs (B TOM YHCIIE KOMUPOBATh Ha JIMYHbIE HOCUTEIN HHPOPMALIMHU) OATOTOBICHHBIMU BEAYILIUM
JAHHYIO0 MCUUIUIMHY MperojaBaTesieM MaTepuagaMi B BHUJIE 3JIEKTPOHHOI'O KOMILJIEKCAa CONpo-
BOK/I€HUsI, BKITIOUAIOIIETO B ceOsl:

— 2JIEKTPOHHBIE KOHCIIEKTHI JICKIIHIA;

— 3JICKTPOHHBIE TUIAHBI IPAKTUYECKUX (CEMHUHAPCKUX ) 3aHATHUI;

— DJIEKTPOHHBIE BapUAHThl yU€OHO-METOINYECKOTUX TOCOOMH /1711 BBINOJIIHEHUS J1TabopaTop-
HBIX 3aJIaHUMH;
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— CIIUCKU KOHTPOJIBHBIX BOIIPOCOB K KAXKION TEME H3y4aeMoro Kypca;

— Pa3HOOOPa3HYIO AONOIHUTEIbHYIO JIUTEPATYPY, OTHOCSILYIOCA K U3y4yaeMOH AUCLUILUINHE
B 2JICKTPOHHOM BH/I€ (B Pa3JIMYHBIX TEKCTOBBIX (popMaTax u rpaduieckux popmarax, a Takxe B Gpop-
marax *.pdf, *.djvu.

ConpoBox/IeHNE CAMOCTOSITEILHON Pa0OTHI CTYIEHTOB TAK)KE OPTaHU30BAHO B CIIETYIOLIHX
dbopmax:

— YCBOEGHHE, JIOTIOJIHEHUE U BHUKAHUE B pazOupaeMble pa3aesbl JTUCHUILIMHBI TPH TTOMOIIH
3HaHUH, MOTy4aeMbIX 10 CPEJICTBAM U3YyUEHHs PEKOMEHIyeMOM JINTepaTyphbl U OCYIIECTBIIEMOE ITy-
TEM HamucaHus pedepaTuBHBIX paboT;

— KOHCYJIbTAllU1, OPraHU30BaHHbIE AJIS Pa3bsCHEHUS IPOOJIEMHBIX MOMEHTOB IIPU CAMOCTO-
ATEJIbHOM M3YYEHHUH TeX WJIM MHBIX aCMIEKTOB Pa3JIeNIOB YCBAaUBAEMOM HH(OpMAIMK B AUCLIUILINHE.

OcHoBHBbIE 00pa30BaTEIbHbIE TEXHOJIOIUH, UCIIOIb3YEMBbIE B y4€OHOM MpOLiecCe:

— MHTEPAKTUBHAS JICKIUS C MYJIBTUMEAUWHON CUCTEMOM ¢ aKTUBHBIM BOBJICYEHUEM CTY/CH-
TOB B y4€OHBII Ipolecc U 00paTHOM CBS3bIO;

— JIEKIUH ¢ IPOOJIEMHBIM HU3JI0KEHHUEM;

— 00CY)XI€HHE CJI0KHBIX M JJUCKYCCHOHHBIX BOIIPOCOB U IIPOOJIEM U pa3pelieHue npooiiem;

— KOMITBIOTEPHBIC 3aHATHUS B PSKUMAX B3aMMOJICHCTBUS «IIPETIOAABATENb — CTYACHTY, «CTYJCHT
— [IPENo/IaBaTeliby, «CTYAEHT — CTYACHTY;

— TEXHOJIOTUH CMEIIAHHOTO OOYYEHHMSI: AMCTAHIIMOHHBIE 3aJaHUsl U YIPAKHEHHS, COCTABICHHE
IJI0CCapUeB TEPMUHOB U ONpeJieNieHui, rpynnoBbie MeTobl Wiki, HHTepHEeT-TeCTUPOBaHUE U AHKETHPO-
BaHUE.

MHTtepakTuBHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUH, UCTIOJIb3yEMbIE B ayJUTOPHBIX 3aHATHSIX:

— TEXHOJIOTHSA PA3BUTUS KPUTUYECKOTO MBIIIJICHHUS;

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KEHUEM;

— HMCTIOJIb30BaHHE CPEACTB MYJIbTHMEIHA;

— M3y4YeHHE M 3aKpeIuleHue HOBOrO Marepuaia (MHTepaKTHBHAs JIEKLUs, paboTa ¢ Hars-
HBIMHU [TOCOOMSIMH, BUJICO- U ayiOMaTeprallaMy, UCIIOJIb30BaHUe BOPOcoB, COKpaTHUECKUH JHa-
Jor);

— 00CYKJIEHHE CIIOKHBIX U TUCKYCCHOHHBIX BOIIPOCOB U MpooiieM («3aiiMu mo3uiiuio (Irkasna
MHEHHUH )», MPOEKTUBHbIE TEXHUKHU, «O1H — BIBOEM — Bce BMecTe», «CMeHH Mo3uIuioy, «Jluckyc-
CHS B CTHJIE TEJICBU3UOHHOTO TOK-IIIOY», 1€0aThI, CHMIIO3UYM);

— paspemenue npodiaem («ZlepeBo pemeHnii», «Mo3roBoil TypM», «AHAINU3 Ka3yCoB»);

— TBOpYECKHE 3aJaHHS;

— paboTa B MaJIbIX TpyIIax;

— HMCIIOJIb30BaHME CPEACTB MYJIbTHMEHA (KOMITBIOTEPHBIE KIIACCHI);

— TEXHOJIOTUSl KOMITBIOTEPHOTO MOJIEIMPOBAHUS YMCIEHHBIX PacyeToOB B MHKEHEPHO-MaTe-
marnueckoit cucteme MATHCAD (wn cucteme kommbrotepHoi Mmarematuku MATLAB).

Jlnist U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBBS IIPEYyCMOTPEHa OpraHM3alusl KOH-
CYJbTAllMH C UCTIOIH30BAHNUEM DJIIEKTPOHHOM MTOYTHI.

4. OueHOYHBbIE CPEACTBA JAJs TeKYIero KOHTPOJIfA yCIIeBAeMOCTH U IPOMeKYTOYHOM aT-
TecTalun

4.1. ®oH OLIEHOYHBIX CPEACTB ISl POBEAeHNs TEKYEro KOHTPOJIA

@DOoH/T OTICHOYHBIX CPEJICTB TSI TPOBEACHHUS TEKYIIETO KOHTPOJIS COICPIKHUT:
— KOHTPOJIbHBIE BOTIPOCHI 10 YyU4eOHOI1 porpamme;

— MIPAaKTUYECKHUE 3aaHus 10 y4eOHOH mporpamMmMme;

— TECTOBBIC 33JJaHUA 110 YUYEOHOM Mporpamme;

— TeMBbI pedepaToB 1o Y4eOHOM MporpaMmMme;

— KOHTPOJIbHBIE Pa0OTHI IO y4eOHOM Mporpamme.
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KoHTpoJibHBIe BONPOCHI 110 y4eOHOM nMporpamMmme

B mporiecce moAroToBKHA M OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (POPMUPYIOTCS U OIICHHBA-
totcst Bee Tpedyembie @I'OC u OOIT s nanpasnerus 11.03.04 DnekTpoHUKa U HAHOAJIEKTPOHHUKA
(mpoduns: Hanotexuonoruu B snekrponuke) kommnereHmu: OITK-6, TTK-13.

Huxe npuBoasTcss mpuUMepbl KOHTPOJIBHBIX BOMPOCOB AJsi pasnenoB 1, 2 pabGouei mpo-
rPaMMBI.

[TosiHBII KOMIUIEKT KOHTPOJIBHBIX BOIPOCOB JJIsl BCEX pa3JieioB paboueil MporpaMMbl IPUBO-
mutcs B @OC nuctmmummas 51.B./1B.03.02 «Pagnoontrka u HaHOPOTOHHKA (4acTh 2).

Pazpeua 1.

1. Kakue Tunbpl ONTHYECKUX BOJIHOBOOB UCIOJIb3YIOTCS B UHTETPAJIbHO-ONITUYECKUX YCTPOM-
cTBax?

2. Ilo xakuM napameTpam KJIacCU(PULUPYIOTCSI ONTUYECKHE BOJIHOBOIbI?

3. Kakue 3aK0HbBI ONTHKYU IPUBOJAT K BOJIHOBOJHOMY PacpOCTPAHEHHUIO 3JIEKTPOMArHUTHBIX
BOJIH?

4. Kakue TpeOoBaHus MPEIBABISAIOTCS K MaTepuallaM UHTerpaibHoi onTuku? Ilepeuncnure
BUJIbI MAaTEPUAJIOB, UCIIOJb3YEMbIX B MHTEIPAIILHOM ONTHUKE.

5. Kakue TexHOmor1u UCIosb3yroTes U1 U3TOTOBJIEHNST YCTPOMCTB UHTETPaIbHOM ONTUKU?

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

7. Kakue Tumsl MoJ1 OBIBAIOT B BOJIHOBOZAX ?

8. UeM ompenensercs: KOJIMYECTBO MOJ] BOJIHOBOIA?

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

10. Kakum 06pa3oM MOXHO c(hopMUpOBaTh POk OKA3aTeNs IPEIOMIICHUS IIJIAHAPHOTO
BOJIHOBOA?

11. [lepeurcauTe OCHOBHBIE METO/IbI OJIYUYEHHS BOJIHOBOJOB U UX OCOOCHHOCTH.

12. B uem 3akitouaeTcs NpUHITUT HOHHOTO oOMeHa? [lepeuncinTe OCHOBHBIC IPEUMYIIIECTBA
METO/1a MOHHOT0 OOMeHa.

13. TE- u TM-M0/1p1 B aCHMMETPUYHOM IJIAHAPHOM ONTHYECKOM BOJIHOBO/IE.

14. DddexTUBHBIN MOKa3aTeIb NPEITOMICHHS BOJIHOBOJHBIX MO/I.

15. DddexTuBHas ryOMHA ONTUYECKOTO BOJHOBOJA C TPAJUEHTHBIM NPOQHIIEM TOKa3aTesI
IIPETOMIICHUSI.

16. Tlonsipusaiiysi BOJTHOBOAHBIX MO/,

17. BostHOBOIHBIE MO/IBI TUIAHAPHBIX IPAJUEHTHBIX BOJTHOBOJOB.

18. BosHOBOIHBIE MO/IbI KAHAJIBHBIX IPAJUEHTHBIX BOJTHOBOJIOB.

19. HopmupoBaHHBIE IEPEMEHHBIE.

20. Metox 3(ppekTUBHOTO MOKa3aTes MPEIIOMIICHUSI.

21. ITaccuBHBIE M aKTUBHBIE KOMIIOHEHTBI HHTEIPaIbHO-ONTHYECKUX CXEM.

22. BBOJA-BBIBOJ M3JIyYEHHUS B HHTETPAIBHO-ONTUYECKUE CXEMBI.

23. HTerpanbHO-ONTHYECKHE YCTPOICTBA M ONTHYECKHE NHTErPaIbHBIE CXEMBI 11l CUCTEM
nepenayn u o0paboTKu MHPOPMAIIH.

Paspean 2.

1. Kakue BoJIOKHA HA3bIBAOTCS CTYIIEHYATHIMU U TPAIUEHTHBIMU?

2. Yro Takoe yuclIOBas anepTypa Ui CTyleH4YaToro BojiokHa? BriBenute popmyny amns ee
pacuera.

3. Kak onpenensieTcst 4ncioBas anepTypa Juisi TpaJueHTHOro BoJiokHa? UTo Takoe JIoKaabHast
qucIIoBas aneprypa’

4. OT yero 3aBUCHUT MOITHOCTb U3JIYYEHH S, BBOJAUMAs B BOJIOKHO? Kak MOKHO yBEIUYUTH 3Ty
MouHocTh? [Touemy Takoe yBeaHueHHEe MOLTHOCTH Helesecoo0pa3Ho?

5. OnumwuTe BUJ TPACKTOPUHU IPU PACHPOCTPAHEHUH JIyUEH B CTYIIEHYaTOM BOJIOKHE U B Tpa-
JUEHTHOM BOJIOKHE (17151 cllydasi, KOTa IPUMEHNMA JIydeBasi TPaKTOBKa).
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6. K ueMy npuBOUT yBEIMYEHHUE PA3HOCTH MOKA3ATENEH IPETOMIIEHUS Neepr — Nog? [louemy
M3rOTaBJIMBAIOT BOJOKHA C OYEHb MaJbIMU 3HAYEHUSMM PA3HOCTU IOKa3aTesell MpeIoMIICHUS
ncepﬂ - no6?

7. BnusioT M mapameTpsl 3aTyxaroliei BOJIHBI, CYIIECTBYIOLIEH B 000J0YKe, HA BOJHY B
Cep/IlIeBUHE BOJIOKHA?

8. OnuimmTe BUI BOJIHBI B CepAIIEBUHE, onpeaensieMon pynkiueit beccens? Kak moxxHO oxa-
pPaKTepU30BaTh BOJIHY B 000JI0UKe?

9. IIpu KaKoM yCJIOBHH B ONTUYECKOM BOJIOKHE OyJIET paclpOCTPaHSITHCS TOJIBKO OfHa Moja?

10. Kak MOYXHO paccuuTaTh KOJIMYECTBO MO/I, PACIIPOCTPAHSIOIIMXCS B CTYIIEHUYAaTOM U Ipa-
JTUEHTHOM BOJIOKHE IIPU OOJIBIIMX 3HAYEHUSIX HOPMUPOBAHHOM 4acTOThI V?

11. Yro Takoe mexxmoaoBas nucnepcus? B kakux eInHuIaX U3MeEpsieTcs MEKMO/I0Bas IcC-
nepcust?

12. BeiBenute opmyny asisi pacuera MEXMOJOBOM AMCIEPCUU B CTYNEHYATOM BOJIOKHE.
Yemy paBHa MEKMOA0OBAsi AUCIEPCHS B TPAJUEHTHOM BOJIOKHE JIJISl MEPUIUOHATIBHBIX JTyyei?

13. Yro takoe marepuanbpHas aucnepcus? B kakux equHHUIIAX U3MEpSETCs MaTepUalibHas
aucnepcus?

14. Yto Takoe XxpoMaTudeckasl 1ucnepcus?

15. Yro takoe IIM/] (monsipu3zanimoHHass MoIoBast aucriepens)? B kakux equHuIax usmeps-
eTcs NoJsipU3aliMoHHas MoJoBast nucnepcud? MoxHo Ju ckomneHcuposars [IM/1?

16. Kak yyecTb COBMECTHOE BIMSHUE Pa3IU4YHbIX BUIOB AUCTIEpCUN?

17. Kak 3aBUCHUT OUAJIEKTpHUYECKash MPOHHUIIAEMOCTb Cpelbl OT 4yacToThl? Kakue yacToTsl
HA3bIBAIOTCS pe3oHaHCHBIMU? Kak ux onmpenenuTs no rpaguKy 3aBUCUMOCTH JUAIIEKTPHUYECKOM MPo-
HUI[AEMOCTH CPEJIbl OT YaCTOTHI?

18. Yro Takoe mMprHA CIEKTPa UCTOYHHUKA U3ITyYECHHUS?

19. KakoBBI BHJIBI TOTEPh B ONTHYECKOM BOJIOKHE? UeM OmpenenstoTcs: MoTepu B JITUHHO-
BOJIHOBOM oOnactu? Kakue nmpuMecH NpuBOJIAT K YBEIMUYSHHUIO TOTEph BOIM3H JAIMHBI BOJIHBI 1480
HM?

20. Yem onpenenstorcs kabeabHbIe MOTepH?

21. Yro Takoe [IIMHA OTCEYKH BOJIOKHA?

HpaKTuquKue 3aJlaHuA MO y‘leﬁHOﬁ nporpamme

B npornecce moAroTOBKU M BBIOJHEHUS TPAKTUUECKUX 3a/laHuil (POPMHUPYIOTCS U OLICHUBa-
forcst Bee Tpedyemble @I'OC u OOII mis Hanpasnenust 11.03.04 DnexkTpoHnKa U HAHOINEKTPOHUKA
(mpodus: Hanotexuomoruu B anekrponuke) kommereHmn: OITK-6, TTK-13.

Hwxe npuBoasTcs IpuMepsl NPaKTUYECKHUX 3a4aHui U1 paboueil mporpaMmsl.

[TonHBI KOMIUIEKT MPAaKTUYECKUX 3aJaHUM JJI BCEX pa3/ieloB pabouel mporpaMMbl IPUBO-
mutcs B @OC nuctumumast b1.B./1B.03.02 «Paguoontrka u HaHOQOTOHHKA (YacTh 2).

1. Beruncnute 3Ha4eHUs YUCIOBOM anepTypsl NA U MakCUMAanbHOTO YTJia BBOJA M3ITYYCHHUS
B BOJIOKHO Omax U CTYNEHYATOTO BOJIOKHA C TapameTrpamu a) Neepn = 1,483, Nos = 1.479; 0)
Neepn = 1,483, Nog = 1.460. Caenaiite 000011ar011e BEIBOIBI.

2. OmpenenuTe 4UCIO MOJ, KOTOPOE OYJIET pacrpoCTPaHATHCS B TPAAUECHTHOM BOJIOKHE C
TUAMETPOM CepaIeBUHBI 50 MKM U AuameTpoM obomouku 125 MM Ha qymHe BoiaHb! 1310 HM. Tlo-
KazaTenb mpesoMiieHus cepaneBunsl 1,490, mokazaTens npenomiienust 00omouku 1,485.

3. Hmeercs cTymneHYaTroe BOJOKHO C TIOKa3aTelieM IMpeIoMIICHUs cepaueBuHbl 1,46;
A =0,27%. Haiitn nuameTp cepIeBUHBI BOJIOKHA, B KOTOPOM OYyJET pactpOCTPAHATHCS TOJIBKO
OJIHa MOJIa Ha JUIMHE BOJIHEI 1550 HM.

4. PaccunTaiiTe MEXMOJIOBYIO JHUCIIEPCUIO TSI CTYMIEHYATOrO0 BOJIOKHA C MapaMeTpaMu a)
Neepn = 1,483, Nos = 1.479; 6) Neepn = 1,483, Nos = 1.460. OtBet BoIpasute B HC/KM. CenaiiTe BBIBO:
KaK U3MEHSETCS BeTMIMHA MEXMOJIOBOM AUCTIEPCUH MPH YBEITMUYCHUH YHCIIOBOM ariepTypHI.
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5. OuenuTts paccrosinue Lo, mpu KOTOPOM XpoMaTHUECKasi ¥ MOJISIpU3aLMOHHAs MOJIOBAst JIUC-
nepcus CPaBHUBAIOTCS MO BEIMYMHE, €cid Kod(DPHUIMEHT XpomaTuueckod nucrepcun D = 2
nic/(HM- kM), K03(hGUIMEHT TONAPU3AMMOHHON MOI0BO# aucnepcuu Dpmd = 0,5 nc/xmY?, a mupuna
cnekTpanbHoro u3nydenus AL = 0,05 am.

6. PaccunTaiiTe BHYTPEHHIOIO KBAaHTOBYIO 3()()EKTUBHOCTD AJI1 HEMPSIMO30HHOTO IMOJIYIPO-
BOJHUKA, UMCIOIICTO Tysy = 20 Mc, T6 = 100 HC.

7. DddexTuBHOCTE TIPe0Opa30BaHUsl BHEIIHEH (DJICKTPUUYECKOH) MOIIHOCTH IUIAHAPHOTO
GaAs ceeroauona pasaa h = 1,5% npu npsmom toke | = 50 MA u pasHoctu noreHnuanios U =2 B.
O1eHUTh TeHEPUPYEMYIO MPUOOPOM ONITHIECKYI0O MOIIHOCTH Pj, ecin koaddunmeHT otpaxkeHus R
Ha rpanuie GaAs — Bo3ayx paBeH R = 0,8. Koaddunment npenomiiennst GaAs n = 3,6.

8. OueHuTsh 3PPEKTUBHOCTH TPEOOPA30BaHUs BHEIIHEH MOITHOCTHU muiaHapHOTO GaAs cBe-
TOIMOMA 1), KOT/Ia BHYTPEHHSST onTHYecKast MOIIHOCTh Pj cocraBisieT 30% OT MpHIIOKEHHOH 3i1eK-
Tpuyeckoit MomHocT. Koaddunument npenomnenust GaAs n = 3,6.

9. PexomMOuHaNIMOHHOE BpeMsl JKU3HH HEOCHOBHBIX HOCHTeNEH 3apsana goronuona t = 5 HC.
[Tpu npoTeKkaHUU NOCTOSSTHHOTO TOKA ONTHYECKAasi BBIXOAHAs MOLTHOCTh paBHa Pgc = 300 mxBT. Omnpe-
JIEJIUThH BBIXOJIHYIO MOIIIHOCTH Pf, KOrjja curHan uyepes auo1 MoayaupoBaH Ha yactote 20 MI'pu 100
MTI'.

10. Hlupuna 3anperieHHol 30HbI ciadonerupoBanHoro GaAs nmpu KOMHaTHOM TeMIleparype
1,43 »B. Korza maTepuain CUIIbHO JIETUPOBAH (J10 BBIPOXKACHHUS) MOSIBIISIOTCS «XBOCTBI COCTOSTHUI,
KOTOpbI€ 3P(HEKTUBHO YMEHBIIAIOT IIUPUHY 3aMpelieHHON 30HbI Ha 8%. ONpeneanTs pa3HuIly B U3-
Jy4aeMoi JUTMHE BOJHBI CBETA B CIydae CIad0ro M CUIBHOTO JISTHPOBAHUSL.

11. Uneanbublit poToanon (T.. C KBAHTOBBIM BBIXOJIOM PaBHBIM 1) OCBeIIaeTcsl N3Iy4eHHEM
mMomHOCThI0 P = 10 MBT mpu amuae BostHbI 0,8 MKM. PaccumTarh TOK W HaNpsHKCHHE HA BBIXOJIE
npubopa, Korja JAeTeKTOp MCHOb3YyeTcs B pexume GPoToToka U (HOTO-3./1.C. COOTBETCTBEHHO. TOK
yTeuku pu oopatHom cmemienuu lo = 10 HA, pabouas Temneparypa 7 = 300 K.

12. ®oToanoa Ha OCHOBE p-N-Tiepexo/ia UMeeT KBAHTOBbIN BbIxoa 50% Ha jyuHe BosHbI 0,9
MKM. Paccuutarh 4yBCTBUTEIBHOCTh R, MOMIOMICHHYIO OnTHYeCKYl0 MouHOCTh P (Ip = 1 MKA) 1
YqHCI0 (POTOHOB, OTJIONICHHBIX B CEKYHAY Ha 9TOH JIIMHE BOJHBI [p.

13. JIaBunHbI# GoToauosn ¢ koaddunrenTom ymHoxxkenus M = 20 paboTaet Ha JJIMHE BOJTHBI
A = 1,5 mxm. PaccunTath KBaHTOBBIHM BBIXOJ U BBIXOJIHOM (DOTOTOK MpUOOpa, €CIIU €ro YyBCTBUTEINb-
HOCTH R Ha 7Toit ayune Bonusl paHa 0,6 A/Bt npu notoke 101° poronos/c.

14. KpeMHueBBIi JaBUHHBIA QOTOIMOA MMeeT KodpdummeHT ymHOKeHus M = 20 Ha nnHe
BOJIHBI (.82 MKM IIpH 3TOM KBAaHTOBBIN BbIX0J 50% u TemHOBOM TOK | HA. OnpeaenuTts Yucio naja-
10IUX (POTOHOB Ip HA ATOU JTMHE BOJIHBI B CEKYH]y, 00€CIIEUNBAIOIIEe BBIXOAHOU TOK MpuOop (11o-
cJle YMHOKEHHMsI), OOJIBIINKA YPOBHSI TEMHOBOI'O TOKA.

TecToBbIe 321aHMA 10 Y4eOHOI MporpaMmme

B mporiecce BBIMOTHEHUS TECTOBBIX 33[aHUI Y CTYJCHTOB (JOPMHUPYIOTCS U OIICHUBAIOTCS Tpe-
oyembie ®I'OC u OOII no nanpasneruto 11.03.04 DnexTpoHNKa M HAHODJIEKTPOHHKA (MIPOGUIIb:
Hanorexnonoruu B anekrponuke) kommerennuu: OIIK-6, [TK-13.

TectoBble 3aganus COCTOUT U3 6—12 TEOPETUUECKUX BOIPOCOB IO TEMATUYECKUM pa3zesiaM
paboueii mporpamMmbl yueOHOM AUCIMILTHHBL. Bo Bcex Bompocax Kax10ro TecTa npenoiaraeTcs Bbl-
60p 01HOTO U3 4-X BO3MOKHBIX OTBETOB.

Cucrema OLEHOK BBIMOJIHEHUS KOHTPOJIBHOI'O TECTUPOBAHMUS:

— «OTJINYHO» — KOJIMYECTBO MPaBUIIbHBIX OTBETOB OT 85% 110 100%);

— «XOpOUIO» — KOJINYECTBO MPaBUIbHBIX OTBETOB OT 70% 10 84%);

— «yZIOBJIETBOPHUTEIBHO» — KOJMYECTBO MPAaBUIIBLHBIX OTBETOB OT 55% 10 69%.

Hwxe npuBoauTcs mpuMep KOHTPOJIBHOIO TECTUPOBAHUS B BUJIE ITOJIHOTO BapHaHTa OJTHOTO
13 TECTOBBIX 3aJIaHUI.

[TonHBIN KOMITIEKT TECTOBBIX 3aIaHUM JTsl BCEX pa3/ieiioB paboueil mporpaMMbl MPUBOIUTCS
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B ®OC gucuumnunst b1.B.J1B.03.02 «PagnoonTika u HaHo()OTOHUKA (4acTh 2).
Tect Ne 2. Boy1oKOHHASI ONTHKA KAK KOMMYHHKAI[HOHHASI cpe/ia

1. [Tepeuncinure OCHOBHbIE KOMIIOHEHTHI BOJIOKOHHO-ONTUYECKON CUCTEMBI.
1) BonokonHo-onTHueckuil Kabesb, UCTOYHUK, IETEKTOP, COCTUHUTEIIH.

2) UcTtouHuK, KOAaKCHAIBHBIN Kabellb, TETEKTOP, COCAMHUTEIH.

3) BonokoHHO-onTHYECKUH Kabelb, TOBTOPUTENb, COSAMHUTEIH.

4) BOJIOKOHHO-ONTUYECKHI Kabelb, UICTOYHUK, COCTUHUTEIH.

2. Ilo mepe yBenMUYEHHS YacTOTHI CUTHAJA TOTEPH B METHOM / OTITUYECKOM Kabere...
1) YMeHbmaroTcs / He N3MEHSFOTCH.

2) YMeHbIIAI0TCS / YBEIUYHBAIOTCS.

3) YBenuuuBaroTcs / He U3MEHSIOTCS.

4) be3 n3MeHeHNH / YMEHBIIAIOTCS.

3. UTo 13 HIKE IEPEUNCICHHOTIO SIBJISETCS Han0oJiee BaXKHbIM CIIE€ACTBUEM ILIHPOKOMN MOJIOCHI
IIPOITYCKaHMsI ONTUYECKOIO BOJIOKHA?

1) Beicokast ckopocTh 1 HH(GOPMALIMOHHASI EMKOCTh JIMHUH.

2) MeHbllIee YUCIIO TOBTOPUTEIIEH.

3) HeBocnipuuM4HMBOCTb IO OTHOLIEHHIO K 3JIEKTPOMArHUTHBIM HOJISIM.

4) Bce BblllIe IEPEUHUCICHHOE.

4. Ilepeuncnure HanboJIee BaKHbIE IPEUMYIIIECTBA ONTUKH KaK KOMMYHUKAIIMOHHOM Cpe/ibl.

1) llIupoxas mosoca NpOMyCKaHUs, HEUYBCTBUTEIBHOCTh K 3JIEKTPOMArHUTHBIM IOMEXam,
HU3KHE MTOTEPH.

2) Manslii Bec, MaJIbIii pazMep.

3) Be3omnacHOCTh, CEKPETHOCTb.

4) Bce BblllIE NTEPEUNCIICHHBIE.

5. ITo mepe pacripocTpaHeHUs CUTHAJIA B ONTHYECKOM KaOele 3aTyxaHue. ..

1) He 3aBUCHT OT 4acTOTHI M OCTaeTCS MMOCTOSIHHBIM B OMPEICTICHHOM JIMana30He 4acToT.
2) 3aBUCUT OT YaCTOTHI U OCTAETCS TOCTOSTHHBIM B OTPEACIICHHOM JUaNa3oHe YacToT.

3) He 3aBuCHT OT 4aCTOTHI U U3MEHSETCS B JUANIa30HE YaCTOT.

4) 3aBUCHUT OT YaCTOThI U U3MEHSETCS B TUaNa30He YacToT.

6. Kak Ha3pIBaeTCst BOJIOKHO C TIEPEMEHHBIM IMOKa3aTeIeM MPETOMIICHHUS Jiyqa?
1) BonokHo co cTyneH4aThiM UHIEKCOM.

2) MHOroMo10BO€ BOJIOKHO.

3) B0oJIOKHO CO CTJIa’KeHHBIM UHJEKCOM.

4) BOJIOKHO CO CMEIIEHHOW JUCTIEPCHEH.

7. MopoBasi nucTiepcrsi MOXET OBITh YMEHBIIIEHA C TIOMOIIIBIO. ..
1) Ucnonp30BaHueM sipa C MEHBIIUM JTHAMETPOM.

2) Ucnonp30BaHrEM BOJIOKHA CO CTJIa)KEHHBIM HHJIEKCOM.

3) Ucnonp3oBaHnEM OJJHOMOJOBOIO BOJIOKHA.

4) Bcex ynmoMsiHYTBIX BBIIIE CITIOCOOOB.

8. IIpn yMeHblLIEHNN AUaMeTpa spa B ONITOBOJIOKHE IIUPOTA IPOIMYCKAHUs / TOTEPH. ..
1) YMenbmatorcst / yMEHbIIAIOTCS.

2) YBenuuuBarOTCS / yMEHBIIAIOTCS.

3) YBenuuuBaroTcs / yBeTUUUBAIOTCSI.
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4) be3 n3MeHeHM / yBETHUUBAIOTCSL.

9. Yto onpenensieT 3aTyXaHUe B ONTOBOJIOKHE?
1) Paccestaue.

2) Ilornomienue.

3) [ToTepu Ha CTHIKAaX W U3TrHOaX.

4) Bce BblllIE NTEPEUNCIICHHBIE.

10. Kakoe riaBHoe TpeOOBaHHE NPU BBITSKKE ONTOBOJIOKHA?
1) Heponyctumocts 00pazoBaHie MUKPOTPELIMH;

2) docraToyHas MEXaHU4eCcKasi IPOYHOCTb;

3) OnHOPOAHOCTH TMaMeTpa BOJIOKHA;

4) Bce nepeuncieHHbIE.

Tembl pedepaToB o yueOHOIl mporpamme

B nporecce moAroToBKy M HammcaHus pedepara y CTyIEHTOB (OPMHUPYIOTCS M OLCHUBAIOTCS
tpedyembie ®I'OC u OOII no nanpasnenuto 11.03.04 DnekTpoHrKa M HAHOANEKTPOHUKA (MIPODUIIb:
Hanotexnonoruu B 3nekrponnke) komnereHmu: OITK-6, TTK-13.

1. 3ddekT pasmMepHOro KBaHTOBAHUSI.

2. BzaumogeiicTBue cBera u BenecTsa. J(udpakimoHHbIN npeies.

3. KantoBbie 2p(hexThI B TOITYIIPOBOTHUKAX.

4. OnTruyeckue CBOWCTBa HAHOMATEPUAIIOB.

5. OnTruyeckne CBOWCTBA METALTMUECKUX HAHOKIIACTEPOB.

6. OnTuueckre cBOMHCTBA MOTYIPOBOJHUKOBBIX HAHOKJIACTEPOB.

7. ®OTOHHBIE HAHOKPHUCTAILIBI.

8. OnTuueckre CBOMCTBA KBAaHTOBBIX SIM.

9. OnTuueckre CBOMCTBA KBAHTOBBIX TOYEK.

10. JIroMuHeCHIEHIIMS HA YPOBHE HAHOCTPYKTYD.

11. HaHoa51eKTpOHHBIE J1a3ephl.

12. HaHoaneKTpoHHbIE YCTPOICTBA M CUCTEMBI HA OCHOBE YKU/IKUX KPUCTAILIOB.
13. ®oTonpreMHbIE HAHOXIIEKTPOHHBIE TPHUOOPHI.

14. ®oTtomaTpuiibl MUPOKOTO MPUMEHEHHS.

15. Cy6BonHoBast Mukpockonust. KonpokanbHbIi (1yopeceHTHbII MUKPOCKOIT.

KonTpoJibHbIe pa6oThl 110 y4eOHON nporpamme

B nporecce moAroToBKY 1 BBINMOJIHEHUS KOHTPOJIBHBIX PaboT (hOPMUPYIOTCS U OLIEHUBAIOTCS
Bce Tpedyemble @I'OC n OOII ans nanpasienus 11.03.04 DnekTpoHUKa U HAHORJIEKTPOHHKA (TIPO-
¢wib: HanotexHosoruu B ayiekTporuke) kommnereniuu: OITK-6, ITK-13.

Huxe npuBoanTCs IpuMep KOHTPOJIBHON pabOTHI B BUJIE IBYX BAPHAHTOB MTPAKTUYECKHX 3a-
JaHUM.

Bapmuanr 1.

3agaua 1.
Boruncnure 3HaueHus yrcinoBoi anepTypsl NA u MakCUMalIbHOrO yIijia BBOJA U3JIY4YECHHUS B

BOJIOKHO Omax [UIsI CTYNEHYATOrO BOJIOKHA C MapamMeTpaMu a) Neepxr = 1,483, Nos = 1.479; 06)
Neepn = 1,483, Nos = 1.460. Crenaiite 06001at01THE BBIBOIBI.

3azmaya 2.
Hmeercs cTyneHyaToe BOJIOKHO C IOKa3aTeseM rpeloMiieHus cepaueBunsl 1,46; A = 0,27%.
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Haiitu nuameTp cepAneBUHBI BOJOKHA, B KOTOPOM OYyJET pacmpoCTpaHsITHCS TOJBKO OJHA MOJIa Ha
mnHe BOJIHBI 1550 HM.

3ajaua 3.

PaccunTaiiTe MEXKMOJOBYIO AHMCIEPCHUIO IS CTYNEHYAaTOrO BOJIOKHA C TapaMeTpaMH a)
Neepn = 1,483, Nos = 1.479; 6) Neepn = 1,483, Nos = 1.460. OtBet BoIpasute B HC/KM. CenaiiTe BBIBO:
KaK U3MEHSETCS BeTMYMHA MEXMOJIOBOM JUCTIEPCUH MPU YBEITMYCHUH YHMCIIOBOM ariepTypHI.

Bapuanr 2.

3amava 1.

KakoBa HauOosbiast TonmnmHa d mIaHapHOTO CUMMETPUYHOTO AMAJICKTPUUYECKOTO BOJHO-
BOJIa C MoKazaressiMu npesomiienus n1 = 1,50 u n2 = 1,46, 111 KOTOPOTO CYIIECTBYET TOJBKO OJTHA
TE-Mopa Ha niuHe BOJHBI Ao = 1,3 MkM? KakoBO YUCIIO MOJI, €CIH MIPH TOH e TOJIIUHE CIIOSI 3aMe-
HUTH JAJTUHY BOJIHBI HA Ao = 0,85 MKkM?

3ajava 2.

Onpenenute YUCIO MOJI, KOTOPOE OyIeT pacpoCTPaHATLCS B IPAIMEHTHOM BOJIOKHE C JIna-
METPOM cep/ilieBHHBI 50 MKM ¥ 1ramMeTpoM 000J109kH 125 MM Ha aymmHe BosHbI 1310 HM. TTokasa-
TeNb NpesnomMieHus cepaueBunsl 1,490, nokasarens npenomieHus 06onouku 1,485.

3anayva 3.

Ouenutb paccrosiaue Lo, mpy KOTOpOM XpoMaTuueckasl U MOJISIpU3alMOHHast MOJIOBast JHC-
nepcus CpPaBHUBAIOTCS IO BETUYMHE, e€clid KOA(P(UIMEHT XPOMaTUYECKOW AUCIIEPCUU
D = 2 nc/(HM-KM), KO3 GUIHMEHT HOISPU3aLHOHHOM MOI0BOH suctepenn Dpma = 0,5 nic/xmY2, a mm-
puHa crekTpaiabHoro uznydeHus AL = 0,05 um.

Texkyuuii u pyOeKHbIM KOHTPOJIb OCYIIECTBISIOTCS [0 KOHTPOJIBHBIM BOIIPOCaM IO U3ydae-
MOM TUCIMITIIMHE, [T0 UTOI'aM BBITIOJIHEHUS Ja00paTOPHBIX pabOT M MHAWBUAYAIBHBIX IPAKTUYECKUX
3a/laHui, B (popMe TECTOBBIX 3aJJaHUI UM B BUJI€ OJATOTOBIEHHOTO pedepara.

4.2. ®oH OLIEHOYHBIX CPEICTB VI MPOBEAeHUS MPOMEKYTOYHOH aTTeCTAI[UH

4.2.1. Bonipochbl, BLIHOCMMbIE Ha 3K3aMeH N0 AucuuiinHe «PaagnoonTnka n HaHogoTo-
HHUKAa (4acTh 2)» 17151 HanpasJieHust moAroToBku: 11.03.04 DinekTpoHNKA U HAHOIIEKTPOHUKA

B npouecce noaroToBKM M cAaYM 3K3aMeHa (GOPMHUPYIOTCS U OLIEHUBAIOTCS BCE TpeOyemble
®I'OC u OOII ansa nHanpasnenus 11.03.04 DnekrpoHuka U HAHO3IEKTpOHUKA (TTpoduis: HaHoTexHO-
Joruu B anekTponuke) komrnerenuu: OITK-6, ITK-13.

1. Knaccuduxanus u obuiue cBOWCTBa ONTHYECKUX BOJIHOBOAOB. JIlyueBoe U MOJIOBOE OIH-
carwne. [lomsipu3ayisi BOJTHOBOJHBIX MOJI B TUNTAHAPHOM CTYIIEHYATOM BOJTHOBOJIE.

2. 'eomeTpuyeckas ONTHKA IUIAHAPHBIX CTYNEHUYATHIX BOJIHOBOJOB. BOJIHOBOIHBIE MOABI U
XapaKTEePUCTHUECKOE YPaBHEHUE JIJIsI OOBIYHBIX M HOPMHPOBAHHBIX TIEPEMEHHBIX.

3. DneKTpoMarHuTHas TEOpUs IJIAaHAPHBIX CTYIEHYAThIX BOJIHOBOAOB. [lonepeunsie a1eKTpu-
YEeCKHE U MarHUTHBIC BOJTHOBOHBIE MOJIBI.

4. D¢ hexTUBHBIN MOKa3aTENb MPETOMIICHHUS BOJIHOBOJIHBIX MO/, (¢ deKTUBHAs ITyOMHa Tpa-
JMEHTHOTO BOJTHOBOJIA, TIOJIAPH3ALIUS MOJI.

5. BosiHOBO/IHBIE MO/IBI TUTAHAPHBIX IPAJAMEHTHBIX BOJIHOBOI0B. HopMupoBaHHBIE IEpeMeH-
HBIEC.

6. IIpubnmkeHHbIe METOIBI pacyeTa IUIaHAPHBIX I'PAAMEHTHBIX BOJIHOBOAOB. HopMupoBan-
HBIC KPUBBIC U YCIIOBHS OJJTHOMOJOBOCTH.

7. IlpuOnukeHHbIe METO/IbI pacueTa KaHAJbHBIX T'PaJIMEHTHBIX BOJIHOBOJIOB. MeTox 3 dek-
THUBHOTO ITOKA3aTeIIs PETIOMIICHHS.
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8. Hcnonp30BaHnE HOPMUPOBAHHBIX JUCIEPCUOHHBIX KPUBBIX [UIsl aHAJIU3a CBOMCTB U BbI-
60pa napaMeTpoB KaHaIbHbBIX I'PaJIUEHTHBIX BOJHOBO/IOB.

9. KananpHble rpaJieHTHBIC BOITHOBO/IBI C OJHOMEPHOM 1 AByMepHOU auddys3ueii.

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

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

12. BBOA-BBIBOI U3ITyYEHUS B UHTETPAIbHO-ONITUYECKUE CXEMBI.

13. HTEerpanbHO-0NTHYECKUE YCTPOMCTBA M ONTHYECKUE UHTETPAJIbHBIE CXEMBI AJISl CHCTEM
nepeaayn u 00padoTKu UHPOPMALIUH.

14. TlpuHuMn HanpaBiI€HHOM CBA3U. BOIHOBOIHBIC HANIPABIEHHBIE OTBETBUTEIN MOLIHOCTH
Ha OCHOBE KaHAJIbHBIX IPAJUEHTHBIX BOJIHOBOIOB.

15. Pa3BeTBiE€HUS TPEXMEPHBIX ONTUYECKUX BOJIHOBOAOB. JIByXKaHaJIbHBIE JEIUTEIN MOIL-
HOCTH Ha OCHOBE KaHAJIbHBIX IPAIUEHTHBIX BOJHOBO/IOB.

16. DnemMeHThl U3ruba KaHalbHBIX I'PaJMEHTHBIX BOJHOBOAOB. PacueT u3iyyaTenbHBIX I0-
Tepb HAa BOJIHOBOAHBIX U3rndax.

17. Metoap!l pacueTa BHOCUMBIX OTEPh U 3(PPEKTUBHOCTH Nepeadll MOIHOCTH B BOJHO-
BOJIHBIX NIEpECEUYEHUSIX X- U Y -TUIIOB.

18. dusnueckue OCHOBBI PaclpOCTPAHEHUs U3IYUYEHUS B ONITUYECKUX BOJIHOBOAAX U ONTH-
YECKOM BOJIOKHE.

19. MHOroMOOBBIE U OJHOMOJOBBIE ONTUYECKUE BOJOKHA. CTyleHYaTble U TPaJUEHTHBIC
BOJIOKHA. YucnoBas aneprypa.

20. BoHOBO/IHBIE MO/IBI M MX XapaKTEPUCTHKH B ONITHYECKOM BOJIOKHE CO CTYIIEHYAThIM IIPO-
buem.

21. BosiHOBOJJHBIE MOJIBI U UX XapaKTEPUCTUKHU B ONITUYECKOM BOJIOKHE C IPAJUEHTHBIM IIPO-
bunem.

22. UndopmanioHHast EMKOCTb ONITUYECKOT0 BOJIOKHA. Byl qucnepcuu.

23. 3aTyxaHue B ONITUYECKUX BOJIOKHAX (KOA(P(GUIMEHT 3aTyXaHus, MOTJIOIIEHUE, PACCESTHUE,
npuMecHblie () EKTHI).

24. Jlucniepcusi B ONTHYECKHUX BOJIOKHAX (MOJIOBasi, MaTepuasibHas, BOJIHOBOJIHAs, TOJIsIpHU3a-
LIMOHHO-MOJI0Basi, HEJIMHEWHAs).

25. DHepreTUyecKHe MOTepu B ONTUYECKUX BOJIOKHAX.

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

27. BzaumoseiicTBue cBeta u BemecTBa. JudpakiimoHHbIi Ipeaer.

28. Kiaccuduxanust HU3KOpa3MepHbIX 00BEKTOB.

29. KBantoBble 3()()EKTHI B OTYITPOBOIHUKAX.

30. OnTryeckue cBOWCTBAa HAHOMATEPHUAJIOB.

31. OnTuyeckue CBOMCTBAa METAIIMYECKUX HAHOKJIACTEPOB.

32. Onruueckne CBOMCTBA MOJIYIPOBOIHUKOBBIX HAHOKJIACTEPOB.

33. @OTOHHBIE HAHOKPHUCTAJLIIBI.

34. OnTuueckre CBOMCTBA KBAHTOBBIX SIM.

35. OnTrueckne cBOMCTBA KBAHTOBBIX TOYEK.

36. Cer u HaHO4acTULBL. JIFOMUHECIIEHIIMSI HA YPOBHE HAHOCTPYKTYP.

37. AKTUBaAIUS U TYIIEHHUE JIIOMUHECIEHIIMM KPEMHUEBBIX HAHOYACTHII.

38. HanodoTtoHHbIe MpHOOPHI, yCTPOICTBA U CUCTEMBI.

39. ®otoHHBIE KpUCTAIUIBL. MonienrpoBaHue onTuueckux 3(h(PekToB B POTOHHBIX KpUCTAII-
Jax.

40. Crioco0sl mosTyueHust peagbHbIX (OTOHHBIX KPUCTAILIOB.

41. ®OTOHHO-KPUCTAIUIMUECKNE BOJTHOBOIBI.

42. IlpyHUMIBI CO3MaHUS METAMATEPUATIOB.

43. Hano31eKTpOHHBIE Ja3ephl.

44. HaHORIEKTPOHHBIE YCTPOMCTBA U CUCTEMBI HA OCHOBE KUJIKUX KPUCTAIIIIOB.

45. doTonpueMHbIE HAHOIIEKTPOHHBIE TPUOOPBI.
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46. ®oTONpPUEMHUKN Ha KBAHTOBBIX sIMaX.

47. ®OTONPUEMHHUKHN HA OCHOBE KBAHTOBBIX TOYEK.

48. ®oTromMaTpuIbl LIMPOKOTO IPUMEHEHUS.

49. Cy6BonHoBas mukpockonus. KondokanpHbli (hiryopeciieHTHBINH MUKPOCKOII.
50. Pa3Butue MeTo10B CyOBOJIHOBOW ONTHYECKON MUKPOCKOIIHH.

4.2.2. Tlpumepbl IK3aMeHAIMOHHBIX OMJIeTOB MO JHCHHILIMHe «PaguoonTuka u HaHodo-
TOHHKA (4AaCcTh 2)» 1JIs1 HanpaBJjeHus NoAroToBku 11.03.04 JieKTpoHNKa M HAHOIJIEKTPOHUKA

SK3AMEHALIMOHHBIN BUJIET Ne 1

1. Knaccuduxanus u obume cBOWCTBA ONTHYECKUX BOJHOBOIOB. JIyueBoe U MOJIOBOE OIH-
canue. [longpuzaiys BOTHOBOJHBIX MOJI B IUTAHAPHOM CTYIIEHYATOM BOJIHOBO/IE.

2. ®usnueckue ocHOBBI HAHOMOTOHHKH. [ToHATHS «DOTOHMKAY» U «HAHO(POTOHHUKAY.

3. 3apmaua. Omnpenenure 4uciao MoA, KOTopoe OyleT paclpoCTpaHsIThCA B I'PaJUEHTHOM BO-
JIOKHE C IMaMEeTPOM CepiieBUHBI 50 MKM U TuaMeTpoM 000104uku 125 MM Ha JutiHE BOJIHBI 1310 HM.
[Tokazarens npenomieHus cepaieBuHb! 1,490, moka3aTens nmperomiieHus 0oomoukn 1,485.

SK3AMEHALIMOHHBIN BUJIET Ne 2

1. 'eomeTpuyeckas onTUKa IJIAHAPHBIX CTYMIEHYATHIX BOJIHOBOJIOB. BOJHOBOHBIE MOJBI U
XapaKTepUCTHUUECKOE YpaBHEHHE ISl OOBIYHBIX U HOPMHUPOBAHHBIX MTEPEMEHHBIX.

2. BzaumoeiictBre cBeTa u BemecTBa. JupakiinoHHbIN mpeen.

3. 3agava. iMeercs cTyreHuaToe BOJIOKHO C MTOKa3aTeIeM MPEIOMIICHUsI CepaleBUHbI 1,46;
A =0,27%. Haiitu nuamerp cepaleBUHBI BOJIOKHA, B KOTOPOM OYIET pacrlpOCTPaHITHCS TOIBKO
0JlHa MOJia Ha JUTMHE BOJHBI 1550 HM.

OreHOUHBIE CpeNCTBa Ui HHBAJHJIOB U JIMII C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— MPU HEOOXOAWMOCTH MHBAJHIAM M JIUIIAM C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI
IPEOCTABIISAETCS JOMOJHUTENBbHOE BpeMs /7Sl TOATOTOBKH OTBETA Ha SK3aMEHE;

— P TTPOBEICHUH TIPOIIETyPHI OLIEHUBAHUSI PE3yJIbTATOB 00YUEHUS MHBAJIUIOB U JIHII C OTpa-
HUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbs IPEAYCMATPUBAETCS UCIIOJIb30BaHUE TEXHUUECKUX CPEJICTB,
HEOOXO/IMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOCHHOCTSIMH;

— MIPU HEOOXOIUMOCTH Il O0YYAIOIIUXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBBS U
WHBAIMIOB MPOIIETypa OIEHUBAHUS PE3YIIHTATOB OOYYEHUS 0 JUCIUTUIMHE MOXKET TPOBOTUTHCS B
HECKOJIKO JTAaroB.

[poriemypa olieHNBaHUS PE3yIILTaTOB OOYUSHNS] HHBAJIM/IOB ¥ JIUI] C OTPAaHUYCHHBIMU BO3MOXK-
HOCTSIMH 37I0pOBBSI 10 TUCLUIUTHHE (MOJIYJII0) IPeAyCMaTpHUBaeT MpeaocTaBieHrne nHdpopmaruu B hop-
Max, aJalTHPOBAHHBIX K OTPaHIMYCHUSIM HX 3JI0POBbSI M BOCTIPHATHS HH(OPMAIHH:

Jist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B IIeYaTHOM opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN IepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00yuato-
IIUXCSL.
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5. IlepeyeHb OCHOBHOM W JONMOJHHUTEILHONH y4eOHOH JMTepaTypbl, HEOOXOAUMON 1JIsi
OCBOEHMS IUCHUIIMHBI (MOXYJIs1)

5.1. OcHoBHas JIUTEpaTypa:

1. Indpaknuonnas ontuka U HaHOPOTOHUKA [DnekTpoHHbId pecypc] / E.A. besyc [u np.]. —
OnekTpoH. aaH. — M.: ®usmariut, 2014. — 608 c. — Pexxum nocrymna:

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

2. Urnaros, A.H. OnrosnekTpoHrka U HaHO(OTOHMKA: y4eO. mocodue [DIeKTPOHHBIN pe-
cype] — Onekrpon. naH. — CI16: Jlanb, 2017. — 596 c. — Pexxum gocrymna:

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

3. Kynbuun }0.H. CoBpeMeHHas onTtuka U (HOTOHMKA HAHO- U MUKPOCHCTEM [ DJICKTPOHHBIN
pecypc] — DnekTpoH. naH. — Mocksa: ®uszmariut, 2016. — 440 c. — Pexxum nocryna:

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

4. ITanoB, M.®. ®usnueckre 0CHOBBI (POTOHHUKU: y4eOd. mocodue [DIeKTpoHHBIH pecype] /
M.®. I[Tanos, A.B. ConomonoB. — Dnekrpon. gan. — CI16.: Jlans, 2017. — 564 c. — Pexxum gocryma:

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

5. Canex b., Teiix M. Onrtuka u portonuka. [Ipunnunet u npumenenus. T. 1, 2. — lonronpya-
Hbelii: U3parensckuit nom Martemrexkt, 2012.

Jj1 OCBOEHMSI AUCLMIIIMHBI MHBAJIMAAMHU U JIMLIAMHU C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10-
POBbsl UMEIOTCA U3aHUS B 3JIEKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMONIMOTEUHBIX cucTeMax «JlaHb» u
«Opaiit».

5.2. JlonoiHUTEILHASI JIUTEPaTypa:

1. Iudpaxuuonnas HaHOPOTOHHKA: yueb. mocodue [DnekTpoHHbIi pecypc] / A.B. 'aBpuios
[u 1p.]. — DnektpoH. naH. — M.: ®uszmatiut, 2011. — 680 c. — Pexum gocryna:

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

2. Knumos B.B. Hanonnasmonuka / B.B. Knumos. U3nanue 2-e, ucnpasnensoe. — M.: ®us-
MatiauT, 2010. — 480 c. — Pexxum nocryma:

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

3. Kynpuun, FO.H. CoBpemenHas ontuka u (POTOHHKA HAHO- 1 MUKPOCUCTEM [ DIIEKTPOHHBIH
pecypc] — DnekTpoH. naH. — M.: @uszmarnur, 2015. — 488 c. — Pexxum nocryna:

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

4. Kynbuun F0.H. CoBpemenHas ontuka u (OTOHMKA HAHO- U MUKPOCUCTEM [ DJIEKTPOHHBIN
pecypc] — DnekTpoH. naH. — Mocksa: ®uszmartiut, 2016. — 440 c. — Pexxum nocrymna:

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

5. Jlapkun A.U., IOy @.T.C. Korepentnast ¢poronuka. M.: BUHOM. JlaGoparopus 3HaHUH,
2009.

6. OCHOBBI HAHOIUITA3MOHMKH U €€ MpuiioxeHus: yueOHoe nmocobue / H. B. Cenuna, M. M.
Bekmun, H. A. SIkoenko, C. C. AnapocoB; M-Bo oOpa3oBanus u Hayku Poc. @eneparuu, Kyban-
ckuii roc. yH-T. — Kpacnonap: [KyOaHckuii rocynapcTBeHHbli yHuBepcuret|, 2013.

5.3. llepuoauveckue U31aHusA:

ABTOMETpHS

BecTHuK cBs3u

KBanTOBas snekTpoHHKa
OnTrueckuii xypHai
Pagnorexnnka

Pagnorexnuka u 351eKTpOHUKA
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WmxenepHas ¢pusuka

Certu u cucTeMsl CBS3U

TexHOIOTHHU U CPelICTBA CBSI3U

Tpyasl HH-Ta UHXK. TIO JCKTPOH. U paauodaekTporuke (TUNIP)
doTOHUKA

DOoTOH-’KCIIPECC

DNeKTPOMarHUTHBIE BOJHBI U 3JIEKTPOHHBIE CUCTEMBI
CBonHbIN pedepaTuBHBIN KypHaAT «CBSI3b)»

PX «PagunorexHuka»

PX «9nekrponunka

PX «®uzuka»

Kypnan texaudeckoin hpu3uku

3apyOexxHasi paIno’JIeKTPOHUKA
TenexkoMMyHHKaLIUK

6. Ilepeyennb pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHHMKALMOHHOM ceTH « UHTEpHET,
HEeO0XO0AUMBIX /IJIf OCBOECHHSI JUCHUNIMHBI (MOIYJISA)

1. DexTponnas 6ubmmorexa FOPAMT: www.biblio-online.ru

2. DnextponHo-0ubMMoTeuHas cuctema JIAHD: https://e.lanbook.com

3. Nadopmannonnas cucrema «EquHoe OKHO TocTyma K 00pa3oBaTeIbHBIM Pecypcamy»:

http://window.edu.ru/window

4. bubmuoTreka 3EeKTPOHHBIX yIYeOHUKOB:

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

5. AHHOTUPOBaHHBIN TeMaTUueCKuil Katajgor HTepHET pecypcoB o (usuke:

http://www.college.ru/

6. denepanbHbIi 00pa30BaTENBEHBIA IOPTAT:

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

7. Karanor Hay4HbIX PECYpCOB:

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

8. bornbias HayyHas OMOIMOTEKA:

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

9. EcrecTBeHHO-HAYYHBIH 00pa30BaTEILHBIN TOPTAT:

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

10. YuebHo-00pa3oBarenbHas (pu3nKo-MaTemMaTndeckas ononaroreka caiita EqQWorld:

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

11. Texundeckast OuOIMOTEKA:

http://techlibrary.ru/

12. Encyclopedia of Fibre Optics (QuuukI0Me 1151 BOJOKOHHOM ONTHKH)

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

13. BBenneHune B TEXHUKY BOJIOKOHHO-ONITHYECKUX CEeTEN

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

14. OnITOBOJIOKOHHASA TEXHOJIOTHSI

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

15. OnTryeckas THHAS CBI3H

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

16. BBenienne B HAHOOITHUKY:

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

17. KBanToBast ONNTUKA M HAHOOIITHKA:

http://esonn.fr/0Ooldweb/esonn2010/xlectures/ESONN2010 NanoOptics Lecture BARTH.p

df
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18. Hanoonrtuka:
http://www.optics.rochester.edu/workgroups/novotny/

19. HaHOTEXHOIOTHYECKOE COOOIECTBO:

http://www.nanometer.ru/

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

7. Meroanyeckue YKa3aHUs s 00y4alOUIUXCHA M0 OCBOEHHUIO TUCHUILUIMHBI (MO1YJIA)

Jlexuwms siBIsIeTCA OHOM U3 (DOPM M3YUYCHHS TEOPETUUECKOT0 MaTepuala 1o JuciuIuimHe. B
X0/JIe JIEKIIMOHHOTO Kypca MPOBOUTCS U3JI0KEHUE COBPEMEHHBIX HAYYHBIX MOJXO0JIOB U Teopwii. B
TeTpaau Il KOHCIIEKTUPOBAHUS JICKIIUHA HEOOX0MMO UMETh TIOJISA, TIE TI0 X0y KOHCIIEKTUPOBAHUS
JIENA0TCS HEOOXOMMBIC TIOMETKHU. 3aMUCH JOKHBI OBITh H30MPATEIIbHBIMY, TIOJTHOCTHIO CICIYeT
3aMUChIBaTh TOJIBKO OMpezeNieHusl. B KOHCIeKTe MPUMEHSIOT COKpAIIeHHUe CIIOB, UTO YCKOpSET 3a-
uCh. BOnpockl, BOSHUKAIOIIHNE B XOJIC JICKIIMH, PEKOMEH/TYETCSI 3alTMChIBATH HA TOJISIX M TIOCJIC OKOH-
YaHUs JISKITUH OOpaTUTHCS 3a Pa3bsICHEHHWEM K MpernojaBareato. Heo0xoaumMo akTUBHO paboTaTh ¢
KOHCIICKTOM JICKITUU: ITOCJIC OKOHYAHUS JICKIIUU PEKOMEHIYETCS IIePeUnTaTh CBOU 3aITUCH, BHECTH
MOTIPABKH U JOTIOJTHEHUSI.

OnHMM U3 OCHOBHBIX BHJIOB JICATEIHHOCTH CTYICHTA SIBISICTCS CAMOCTOSITeNIbHAS padoTa, KO-
TOpasi BKJIIOYAET B ce0sl M3ydeHHE JIEKIIMOHHOTO MaTepuania, yaeOHUKOB U y4eOHBIX TOCOOHA, moa-
TOTOBKH K BBITIOJIHEHUIO JTAOOPATOPHBIX Pa0OT M OPOPMIICHHUIO TCXHHUYECKUX OTUETOB 1O HHUM, a
TaK)Ke MOATOTOBKH K MPAKTUYECKUM 3aHITUSIM H3y4YE€HUEM KpPaTKOIl TEOPUH B 33JaUHUKAX U pellle-
HUH JOMAITHUX 3aJJaHuH.

ConpoBoXkJIeHHE CAMOCTOSITETLHOM PabOThI CTYIEHTOB MOXKET OBITH OPraHM30BAHO B CIEIY-
fomux Gpopmax:

— COCTaBIICHUEM WHANBUAYAIbHBIX TUIAHOB CAMOCTOSTENILHON PabOThI KaXKJOTO U3 CTY/IEHTOB
C YKa3aHUEM TEMbI M BHJIOB 3aHSATHH, OPM B CPOKOB IPEJICTABICHUS PE3yIbTATOB;

— MPOBEJIEHUEM KOHCYNbTAllui (MHAUBUIYATBHBIX WU TPYIIOBBIX), B TOM YHCJE C MIPUMe-
HEHUEM JIMCTAHIIMOHHOMN Cpe/Ibl 00yUCHHUS.

Kputepuii onienku 3GEeKTUBHOCTH CaMOCTOSITENILHON pabOThl CTYAEHTOB (OPMHUPYETCS B
X0JIe MPOMEKYTOYHOTO KOHTPOJISI MPOIIecCa BBITIONHEHUS 3a/IaHUi U OCYIIECTBISICTCS HAa OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aWMOICUCTBUS B OTKPHITON MH(DOPMALIMOHHON Cpe/ie U OTpaXKaeTcs B MPo-
recce GopMHUpPOBAHUS TaK HA3BIBAEMOTO «3JICKTPOHHOTO MOPTQEIIS CTyICHTA.

B cooTBeTcTBUU C 3TUM IpU MPOBEAECHUHN OMEPATUBHOTO KOHTPOJIS MOTYT MCIOJIB30BATHCS
KOHTPOJIBHBIE BOTIPOCHI K COOTBETCTBYIOIIUM pa3jieliaM OCHOBHOHM IUCIHILTUHBI «PamunoonTika n
HaHO(OTOHHKA (YacThb 2)».

KoHTpob 0CyIIIecTBIsAETCS TOCPEACTBOM TECTUPOBAHUS CTYACHTOB IT0 OKOHYAHUH N3YICHHUS
TeM y4eOHOUN AUCIUTIIMHBI ¥ BBITOJHEHUS TUChMEHHBIX KOHTPOJIBHBIX padoT.

CorpoBOXKICHUE CaMOCTOSATEIILHON pabOTHI CTYICHTOB TAK)KE OPraHW30BAaHO B CIICTYFOIINX
dopmax:

— BBIITOJTHEHHE CEMECTPOBOM KOHTPOIHHON PAbOTHI MO0 WHAMBHIYATLHBIM BapUaHTaM;

— YCBOCHHE, JIOMOJTHEHNE U BHUKAHUE B pa30upaeMblie pa3Aelbl JUCIUILTUHBI TPU TTOMOIIH
3HAHUU TIOJTy4aeMbIX 110 CPEACTBAM H3YUYCHHS PEKOMEHIYEMOU JIUTePaTyphl U OCYIIECTRIISIEMOE TTy-
TeM Hamucanus pedepaTuBHBIX paboT;

— KOHCYJIbTAIIMH, OPTaHN30BaHHBIC JIJIS PA3bsICHEHHSI MPOOJIEMHBIX MOMEHTOB ITPH CaMOCTO-
ATEJIHLHOM U3YYCHUHU TEX WJIM MHBIX aCIIEKTOB pa3JIeioB ycBanBaeMoi HH(GOpMAIIUU B AUCIUTLIIHE.

K cpencrBam obecnieueHust 0CBOEHUS AUCIUILUTMHBI «PanmnoonTika n HaHO(OTOHHKA (YacTh
2)» TakXe OTHOCHUTCS 3JICKTPOHHBIN BAPHAHT y4EOHOTO MOCOOMS 110 JAHHOM JUCIMILIMHE, BKIIOYA-
FOIIUH B ce0:

— JICKITAOHHBIN KypC TUCIHMILIMHBI «PagnoonTika 1 HaHO()OTOHHKA (4acTh 2)»;

— KOHTPOJIbHBIE BOTIPOCHI TI0 KOKIOMY pa3ieny y4eOHOM TUCIUTUTAHEI;

— CIIMCOK 33]1a4 110 KaXJA0MYy pa3aeny y4eOHOW TUCITUTUINHEI.
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K cpenctBam obecriedeHusi 0OCBOCHUSI TUCIUIUTMHBI «PaanoonTuka 1 HaHOPOTOHUKA (YacTh
2)» TaKKe OTHOCSITCS AJIEKTPOHHBIE BAPUAHTHI IOMOJHUTENbHBIX YU€OHBIX, HAYYHO-TIONYJISPHBIX U
Hay4YHbIX U3JIaHUI 10 JAHHON AUCUUILIUHE.

Pexomenayercst cneayromuii TpaduK U KaJICHIAPHBIN MJIaH CAMOCTOSITEIBHON paboOThI CTY-
JIEHTOB 110 Y4eOHBIM HenemnsaM (15 Heaenp):

Tunosble 3aJaHUS JISI CAMOCTOSITEJIbLHOM Pa00ThI CTYIEHTOB

Kon- Cpoxku
No . BO PO LT BBITIOJI-
TeML Tema wnum 3a1anue TeKkymel padoTs ya. | CTABICHHS S
pe3yNIbTaTOB
COB (menenn)
1. DddekT pasmMepHOro KBaHTOBAHUSL. 4 VY CTHBIN OTBET. 1
TekcroBb1i
JIOKYMEHT.
Pedepar.
2. BiaumopeiictBue cBera u BemectBa. Judpakmu- | 4 VYcTHBIN OTBET. 1
OHHBIN TIpeen. TexcToBBIN
JIOKYMEHT.
Pedepar.
3. KBanToBblie 3(h)(heKThI B OTYITPOBOTHUKAX. 4 Y CTHBIN OTBET. 1
TekcroBbii
JIOKYMEHT.
Pedepar.
4. OnTHyueckue cBOiCTBa HAHOMATEPUAJIOB. 4 VY CTHBIN OTBET. 1
TekcroBbii
JIOKYMEHT.
Pecepar.
S. OrnTuyeckre CBONCTBA METAITMYECKUX HaHOKIA- | 4 Y CTHBII OTBET. 1
CTEpOB. TekcroBbii
JIOKYMEHT.
Pecgepar.
6. OnTHyeckue CBOICTBa MOITYIPOBOJAHUKOBBIX Ha- | 4 VY CTHBIN OTBET. 1
HOKJIaCTEPOB. TekcroBbIi
JIOKYMEHT.
Pedepar.
7. @OTOHHBIE HAHOKPHUCTAJLIIBI. 4 VY CTHBIN OTBET. 1
TekcToBbIi
JIOKYMEHT.
Pecgepar.

8. OnTHyeckne CBONCTBA KBAHTOBBIX SIM. 4 Y CTHBIN OTBET. 1
TekcToBbII
JIOKYMEHT.
Pedepar.

9. OnTHyeckne CBONCTBA KBAHTOBBIX TOYEK. 4 Y CTHBIN OTBET. 1
TekcToBbIi
JIOKYMEHT.
Pedepar.
10. JIroMuHECHEHIIM HA YPOBHE HAHOCTPYKTYP. 4 Y CTHBIN OTBET. 1
TekcToBbIi
JIOKYMEHT.
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Pedepar.
11. HanoanexkrpoHHbIe J1a3ephl. 4 VY CTHBIN OTBET. 1
TekcToBbli
JOKYMEHT.
Pedepar.
12. HanonnekTpoHHbIE ycTpoiicTBa U cUCTEMBI Ha oc- | 4 VY CTHBIN OTBET. 1
HOBE KHJIKHX KPHCTAJIIOB. TekcToBbIi
JOKYMEHT.
Pedepar.
13. DoTOnpUEMHBIE HAHOIEKTPOHHBIE TIPHOOPBHI. 4 VY CTHBIN OTBET. 1
TekcToBbIi
JOKYMEHT.
Pedepar.
14. @oTOMAaTPHULIBI LIMPOKOTO IPUMEHEHHS. 4 VY CTHBIN OTBET. 1
TekcroBbii
JIOKYMEHT.
Pedepar.
15. Cy6BomHoBas mukpockonust. Kondokanpusiii ¢ury- | 4 VY CTHBIN OTBET. 1
OPECLIEHTHBIN MUKPOCKOII. TexkcToBbIi
JIOKYMEHT.
Pedepar.
Hroro: 60 15

B 0OCBOGHHMH NUCHMIUIMHBI WHBATHIAMH W JIHIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSMHU
310pOBbs  OOJbIIOE 3HAYEHHE HMEET WHIUBUAYyalbHas yueOHass palboTa (KOHCYIbTAlUM) —
JIOTIOJTHUTEIIbHOE pa3bsCHEHHE YueOHOro MaTepuara.

WunuBuayanbHble KOHCYJIBTAIMU 110 TIpeaMeTy (B ToM uucie depe3 email, SKype uiu viber)
SIBJISIFOTCS. BXKHBIM (haKTOPOM, CLIOCOOCTBYIOIIMM WHANBHIYATH3aUH O0yYCHHUs 1 YCTAaHOBICHUIO
BOCITUTATENIFHOTO KOHTAKTa MEXKIY MpernoaBaTeseM W O0YYarOIMMCSI WHBAIUIOM WU JIAIIOM C
OrPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbSL.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX IPH OCYIECTBICHHH 00-
Pa30BaTeIbHOIO NPOLECca 10 JMCHUILINHE (MOIYJII0)

8.1. Ilepeuenb HHGOPMAIIMOHHBIX TEXHOJIOT U

Wudopmanronnsie 00pa3oBaTebHbIe TEXHOIOTUH BOZHUKAIOT IIPU UCTIONIB30BAaHUH CPENICTB
WH()OPMAITMOHHO-BBIYUCIUTENBHOU TeXHUKH. OOpa3oBaTeNbHYIO CpeAy, B KOTOPOM OCYIIECTBIIS-
I0TCS1 00pa3oBaTesbHble HH()OPMAIIMOHHBIE TEXHOJIOTUH, OMPEAEISIOT padoTaroliie ¢ Heill KoMIo-
HEHTHI:

— TeXHUYecKast (BU UCTIOIb3yEMBIX KOMITBIOTEPHOM TEXHUKU U CPEJICTB CBS3H);

— TPOTPaMMHO-TEXHUYECKasi (TIPOrpaMMHBIE CPEJCTBA MOAJICPKKH PEaATH3yeMON TEXHOJIO-
UM 00yUYeHHS);

— OpraHU3aIOHHO-MeTOoAnYecKass (MHCTPYKIIMY y4YaIluMCS M TIPEroaBaTessiM, OpraHn3a-
Ul y4eOHOro mpolecca).

[To oOpa3oBaTeTFHBIMU TEXHOJOTHSIMA B BBICIIIEH ITKOJIE TOHUMAETCSI CUCTEMa HAYYHBIX U
WH)KEHEPHBIX 3HAaHUM, a TaKkKe METOJI0B M CPEJCTB, KOTOPBIE MCIIONB3YIOTCA sl CO3/1aHus, cOopa,
nepeaayun, XpaHeHus 1 00paboTKu MHPOPMAIIUK B MPEIMETHON 00JIaCTH BBICIICH IIKOJIBI. DOpMH-
pyeTcs npsMasi 3aBUCUMOCTb MeXAY 3(()EeKTUBHOCTBIO BBIIOJHEHUS Y4eOHBIX MIPOrpaMM U CTere-
HBIO HHTETPAIMH B HUX COOTBETCTBYIONINX HH(DOPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJOTHIA.

Wudopmannonnas oOpa3oBaTenbHas cpela MpEeACTaBIsIeT cCO00H HH(POPMAIMOHHYIO CH-
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CTCMY, OG’bGI[I/IHSIIOH_[y}O MNoCpCACTBOM CCTCBBIX TCXHOHOFI/Iﬁ, OporpaMMHBIC U TCXHUYCCKUC CPCI-
CTBa, OPraHU3alMOHHOE, METOJUYECKOE U MaTeMAaTHIECKOe 00eCIIeYeHHE, TPeIHa3HAYCHHOE JIJIS T10-
BBIIIIEHUS 3 PEKTUBHOCTU U JOCTYIMHOCTH 00pPa30BaTEILHOTO MPOIECCa MOATOTOBKHY CIICIIUATICTOB.

XapakTepHoi uepToii 00pa30BaTEIILHOM CPEIbI SBISETCS BO3MOKHOCTh CTY/ICHTOB U TIPEIO-
JIaBaTeliell o0pamaThCcsi K CTPYKTYPUPOBAHHBIM Y4eOHO-METOAMYSCKUM MaTepuagaM, 00yJaroIum
MYJIbTUMEAMHHBIM KOMILICKCAM BCETO YHUBEPCUTETA B JFOOOE BpeMs M B JIFOOOW TOYKE MPOCTPaH-
ctBa. [lToMumo gocTymHOCTH y4eOHOTO MaTepraia, He00X0AuMo 00ecIeYuTh 00ydaeMOMy BO3MOXK-
HOCTB CBSI3M C IPEIOIaBaTelieM, MOJyYeHHEe KOHCYJIbTAlMKA B OH-JIAiH WK o ¢-ailH pexxumax, a
TAKKEC BO3MOKHOCTD ITOJYYCHHUA HHHHBHHyaﬂBHOﬁ «HaBUranum» B OCBOCHHHU TOT'O WUJIKM UHOT'O MPCa-
meta. CTyIeHTBI OyIyT CTPEMUTHCS K THOKOMY PEXKHUMY 00yUYEeHHUSI, MOTIYJIbHBIM IIPOTpaMMaM C MHO-
TOYUCJICHHBIMU MOCTYIUICHUAMUA U OTUUCIICHUSAMU, KOTOPBIC MTO3BOJIAT HAKAIIMBATH 3a4YCTHLIC €N~
HUIIBI, CBOOOIHO MEPEBOJAUTHCS U3 OJHOTO By3a B IPYTOM C YYETOM MPEIBIIYIIETO ONbITA, 3HAHUHA U
HAaBBIKOB. Ho-npemHeMy Ba)XHOU AJI1 CTYACHTOB OCTAHCTCA BO3SMOXXHOCTD JIMYHOT'O PA3BUTHA U TIPO-
(eCCHOHATILHOTO POCTA; MPOrPaMMbl MOJYYEHHUS CTEIICHU M KOPOTKHE KypChbl, BO3MOXKHO, OyIyT
MI0JIb30BATHCSl OJAMHAKOBBIM CIIPOCOM; PE3KO BO3pACTET MOTPEOHOCTH B MpOrpammax mnpodeccro-
HAJILHOTO OOYYCHHS U aCIUPAHTCKUX MPOrpaMMax.

WudopmanroHHbIe TEXHOJIOTUU MOTYT OBITh MCIIOJIB30BaHbI P OOYYEHHUU CTYICHTOB HE-
CKOJILKMMH crioco0amu. B camMoM nipocToMm ciiydae peaibHbIi y4eOHBIH TPOIIEeCC HUAET M0 OOBIYHBIM
TCEXHOJIOTUSAM, a I/IH(i)OpMaHI/IOHHI)IC TCXHOJIOTHHU NPUMCHAIOTCA JIMIIb IS IMIPOMEKYTOYHOI'0O KOH-
TPOJISE 3HAHUH CTYIIEHTOB B BHJIE TECTHPOBAHUSA. JTOT MOJXOJ] K OpPraHM3aluu 00pa30BaTEIbLHOTO
nmponecca npeacTaBIACTCA OYCHDb IICPCIICKTUBHBIM BBUAY TOT'O, YTO IMPHU €T0 JOCTATOYHO IIHMPOKOM
UCIIOJIb30BaHUM YHHBEPCUTET MOXKET TOJIYYHTh CEPhE3HYI0 SKOHOMHIO CPEJICTB M3-3a 00Jiee HU3KOU
CTOUMOCTH IPOBCACHUSA CETCBOI'O KOMIIBIOTCPHOTI'O TCCTUPOBAHUS 11O CPABHCHHUIO C AYAUTOPHBIM.

[Tpumenenne 0OpazoBaTeIbHBIX HHPOPMAIMOHHBIX PECYPCOB B KAUECTBE JIONIOJIHECHUS K TPa-
JTUIIMOHHOMY Y4eOHOMY TIPOIIECCY MMEET OOJIbIIOe 3HAUSCHHE B TEX CIy4asiX, KOrla Ha Ka4eCTBEHHOe
yCBOEHHE 00beMa yueOHoro Marepuana, npeaycmorpenHoro I'OC, He XBaTaeT ayAUTOPHBIX 3aHATHH
o yueOHomMy miany. Kpome Toro, Takast popma opranuzanuu yaeOHOTO Mpoliecca OueHb BaXKHa MPU
HEOJIMHAKOBOI HaYaJIbHOM MOJATrOTOBKE 00YYarOIINXCS.

CrnemyeT 0COOEHHO MOMYEPKHYTh, YTO MIPH TAKOM TOJXOJC KpalHe BAXKHO 00CCIICUUTh MH-
TEHCUBHBIM KOHTPOJb CTEMEHU YCBOSHHS Marepuana. Kak mpaBuio, Mo KaKIoW TeMe MpPeayCcMOT-
peHo GoubIioe Mo 00beMy KOHTPOIBHOE 33JaHUE MITH KOHTPOJILHOE TECTUPOBAHHE.

Takum 00pa3oM, HAKOMJICHHBIA OMBIT MPUMEHEHUS MH(POPMAIIMOHHBIX M TUCTAHIIMOHHBIX
TEXHOJIOTUH B y‘I€6HOM MMpOLECCE B PA3JIMYHBLIX BapHaHTax MO3BOJJACT T'OBOPUTH 00 OIMPECACIICHHBIX
MPEUMYIIEeCTBAaX MOJOOHBIX (hOPM OpraHHU3aIMK Y4eOHOTO Mpoliecca:

— CTAaHOBUTCSI BO3MOXKHOU MNPUHOUIIHAJIBHO HOBAas OpraHu3alusa CaMOCTOSTEILHOU pa6OTBI
CTYJICHTOB;

— BO3pacTaeT MHTEHCHBHOCTH y4eOHOTO MpoIiecca;

— Y CTYZIEHTOB TIOSIBIISIETCSI IOMIOTHUTEIbHASI MOTHUBAIUS K MIO3HABATEILHON IEATEILHOCTH;

— JIOCTYITHOCTh YY€OHBIX MaTePHAIIOB B JIF000E BPEMS;

— BO3MOXKHOCTh CAMOKOHTPOJISI CTENIEHU YCBOSHHS MaTepuaya Mo KaXJI0i TeMe HeorpaHu-
YEHHOE KOJIMYECTBO pa3s.

8.2. [lepeueHb HEOOXOAMMOT0 MPOTPAMMHOIO0 O0ecreveHust
1. Onepanronnas cuctema MS Windows (© Microsoft Corporation).
2. NuterpupoBanHoe opucHoe npunoxenue MS Office (© Microsoft Corporation).

3. IIporpammHOe obecrieyeHue Ui OpraHu3aluy yIpaBisieMoro U 6e30MacHoro J10CTymna B
NurtepHer.
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Ne norosopa [lepeueHp NMIIEH3MOHHOTO MPOTPAMMHOT0 00eceYeHUs

Hor. Ne77-AD®/223-D3/2017 | [Toanucka Ha 2017-2018 y4eOHBINH TOA HA POTPpaMMHOE 00ec-
ot 03.11.2017 MeYyeHue B paMKax MporpaMmbl KommaHuu  Microsoft
“Enrollment for Education Solutions” st KOMIBIOTEPOB U cep-
BepoB Ky0GaHCKOTo rocy1apcTBEHHOIO YHHUBEPCUTETA U €ro (Pu-
JNAJIOB:

4. IIporpammuoe obecrieuenue s 6e3onacHoi paboThl Ha KOMIBbIOTEPE — (HAlIOBBINA aHTH-
BUPYC, TOYTOBBII aHTUBHUPYC, BEO-aHTUBUPYC M CETEBOM IKPaH.

Ne norosopa [lepeueHp JIMIIEH3MOHHOTO MPOTPAMMHOI0 00eCeUYeHus
Kontpakr Ne69-AD®D/223-D3 | KOMIUIEKT aHTHBHPYCHOTO MPOTrPAMMHOTO oOecriedeHust (Ipo-
ot 11.09.2017 JUICHUE TIPAB TOJb30BaHMS):
AHTUBHpYCHAas 3alIUTa (U3NMYECKUX pabOYHX CTaHLIUN U CepBe-
pOB:

Kaspersky Endpoint Security amst 6usneca — CtangaptHbiii RUs-
sian Edition. 1500-2499 Node 1 year Educational Renewal Li-
cense

AHTHBHpYCHAs 3alllUTa BUPTYyalbHBIX cepBepoB: Kaspersky Se-
curity mist BUpTyansHBIX cpen, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

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

AHTHBHpYCHAs 3alUTa BUPTYaTbHBIX padounx craniuii (VDI):
Kaspersky Security ams Buptyaiphbix cper, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema komnbrotrepHoit Matematuku MATHCAD ¢ HeoOXOAMMBIMU MaKeTaMHu pacilu-
penuii (© Parametric Technology Corporation).

6. Cucrema xommnbioTepHoit marematuku MATLAB + SIMULINK c¢ HeoOxogumbiMu
tynbokcamu (© The MathWorks).

Ne norosopa \ [lepeueHb JIMIIEH3MOHHOTO MPOTPAMMHOI0 00ecreueHus
Kontpakt Nel15-OAD®/2013 | IIpouienue nporpaMMHON MOAJEPKKH U MPUOOpETeHUe NpaB
ot 05.08.2013 T10JI30BAHUS TPUKJIAIHBIM TPOTrPAMMHBIM O00ecrieueHuEM

MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot | [IpenocraBienne 6ecCpOUHbIX MpaB MOJIb30BAHUS MPOrPaMM-
29.07.2014 HBIM 00ECTICYeHHEM, BO3MOXKHOCTh 3arpy3Ku JHUIEH3HOHHOTO
nporpaMMHOro odecnieueHus yepe3 MHtepHer:

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. DnekTponHas Gubnmorexa FOPAUT:

www.biblio-online.ru

2. DnekTpoHHO-OubnmuoTeunas cucrema JIAHb:

https://e.lanbook.com

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

4. UndopmannonHas cucreMa «EqmHoe okHO JocTyna K 00pa3oBaTeIbHbIM pecypcamy»:
http://window.edu.ru/window

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

6. AHHOTHPOBAHHBIN TeMaTH4eckuii kaTanor HTepHeT pecypcoB no (usmuke:
http://www.college.ru/

7. Karanor Hay4HBIX PECypCOB:
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. Texuuueckass 6MOIMOTEKA:

http://techlibrary.ru/

11. dusnyeckas SHIMKIIOIEIU:

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

12. Akanemuk — CroBapy U SHIUKIIONEINU Ha AKaJIeMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/

9. MaTepuajibHO-TeXHUYeCKas 0a3a, Heo0OXoauMas IJIs1 OCyLIeCTBJIeHUs 00pa3oBaTeib-
HOT'0 Npo1ecca no AUCHUILINHE (MOIYJII0)

YcenenHas peanusanus NpernogaBanus TMCHUILIHHGI «PaguoonTuka 1 HAaHO)OTOHHUKA (4aCTh
2)» TpearnoiaraeT HaIMYAe MUHHUMAJIbHO HEOOXOAMMOTO JUIS pealn3allid MarkCTepCKOW IMpo-
rpaMMBbl IIEpeyUHsl MaTepHaIbHO-TEXHUUECKOT0 00eCIeUeHHS:

— JIGKIIMOHHBIE ayIUTOPHH (000pyIOBaHHBIE BHICONTPOSKIIMOHHBIM 000PYIOBAaHHEM IS TTPE-
3€HTAllii, CpeIcTBaMH 3ByKOBOCIIPOU3BEICHHS, SKPAHOM, U UMeIolIe Bbxo1 B IHTepHeT);

— KOMITBIOTEPHBIC KIIACCHI TS IPOBEICHUS MPAKTHUECKUX U JIA0OPATOPHBIX 3aHATHH;

— JMCIIJICHHBIA KJIacC ¢ MEPCOHATBHBIMU KOMITBIOTEPAMHU JUISI TIPOBEIEHHS J1a00pPaTOPHBIX
TPYNIOBBIX 3aHITHH;

— onucaHus J1a00paTOpHBIX paboT mo aucuuiuinHe «PannoonTrka U HaHO(POTOHUKA (YACTh
2)» ¢ y4eOHO-METOINYECKIMH YKa3aHHUSMH K MX BBIITOJTHCHHIO;
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— MPOrpaMMbl OHJIAHHOBOTO KOHTPOJISl 3HAHUN CTYACHTOB (B TOM YHCJIE IPOrpaMMHOE 0Oec-
MeYCHHUE JUCTAHIIMOHHOTO 00YUYEeHUs);

— HaJIM4YKhe He0OXO0IMMOTrO0 JIMIIEH3HOHHOTO IPOrPaMMHOT0 obecrieueHus (onepanuoHHas CH-
crema MS Windows; uaterpupoBannoe odrcHoe npmioxenue MS Office; cucrema KOMITbIOTEPHOM
matematuku MATHCAD c¢ mnakertamu paclIMpeHMi; cHUCTEMa KOMIIBIOTEPHOM MaTeMaTHKU
MATLAB + SIMULINK ¢ HeoOX0aAuMBbIMH TYJIOOKCAMH ).

[Ipu ucronp30BaHUM 3JICKTPOHHBIX U3JAHHUN BY3 JIOJDKEH 00ECIEUUTh KaXI0TO 00yJarole-
rocs BO BpeMsi CaMOCTOSATEIbHON MOATOTOBKH pa0OYUM MECTOM B KOMIIBIOTEPHOM KJIACCE C BHIXOJA0OM
B lIHTEpHET B COOTBETCTBHH C 00BEMOM M3Y4aEMBIX TUCIHUILIHH.

Ne But paGor MatepuanbHO-TEXHUYECKOE 00eCIIeYeHHE U CIIUILTHHBI
/1 P (Moynsl) M OCHAILIEHHOCTh
1 JlekuyoHHbIe 3aHATUS | JISKIMOHHAS ayAUTOpPHS, OCHAIIIEHHAS TIPE3CHTAIMOHHON TeX-

HUKOH (IIPOEKTOp, 3KpaH, KOMITBIOTEP/HOYTOYK) M COOTBET-
CTByIOLIUM TIporpammHbiM obecrieuenuem (I10), a Takxe no-
CTaTOYHBIM KOJIMYECTBOM IOCATOUYHBIX MECT:

Ne 205¢ (mpoexrop SANYO PLC-SW20A).

2 [TpakTHueckue Aynuropusi, OCHaIIEHHAast TPEeMsI MEJIOBBIMH HJIM MAapKEPHBIMU
3aHATUS JIOCKaMH, TMPE3CHTAIMOHHOW TEXHUKOW (IIPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecnieuenueM (I10), a Takke 1OCTATOYHBIM KOJTUYECTBOM I10-
Ca/IOYHBIX MECT:

Ne 205¢ (mpoextop SANYO PLC-SW20A).

3 JIaGopaTopHbie JlaGoparopusi, YKOMIUIEKTOBaHHAs CHEIHAIM3UPOBAHHON Me-
3aHATHA 0€eJbI0 U TEXHUYECKUMHU CPEeACTBAMU 00yUEeHHS U pabOTHI: TIpe-
3€HTALlMOHHON TEXHUKOH (IIPOEKTOp, IKpaH, KOMIIbIOTEP/HOYT-
OyK) M COOTBETCTBYIOIIUM HPOTPaMMHBIM OOecleueHueM
(ITO), a Takke JOCTATOUYHBIM KOJUYECTBOM IOCATOYHBIX MECT:

Ne 205¢ (mpoextop SANYO PLC-SW20A).

4 I'pynmoBsie Aynuropuu:
(MHAMBUAYATbHBIC) 205¢
KOHCYJbTaIIUU
5 Texymuii KOHTPOJIb, Aynuropuu:
MIPOMEKYTOUHAs 205¢
aTTecTalus
6 CamocTodTennHas Kabunet nist camocToATenbHON pabOThI, OCHAIIIEHHBIA KOMITh-
paboTta IOTEPHOW TEXHHUKOH C BO3MOYKHOCTBIO IOAKIIOYEHUS K CETH

«HTEepHET», MporpaMMol SKpaHHOTO yBEeIWYeHHs] U obecre-
YEHHBIN JTOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaIIMOHHO-00pa30Ba-
TENBHYIO CPEly YHUBEPCHUTETA!

208¢
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