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1 Leau 1 3a1a4u U3yYeHUs TUCHMIJIUHBI

1.1 Ilesb ocBOEHUS AU CIUTIIIHHBI.
W3yuenne  (QU3MKO-TEXHUYECKUX U  TEXHOJOTHUYECKUX  MPUHLUUIOB  IOCTPOCHUS |
(byHIaMEHTAIBHBIX  (PU3MYECKHX OCHOB (YHKIIMOHHMPOBAHHUS YCTPOMCTB M  DIIEMEHTOB
MHTETPATIHLHONH ONTHKHA M HAaHO(POTOHUKHU, BBINOIHAIOMUX (QYHKIMH 0OpabOTKH ONTHYECKHX
CHTHAJIOB B ONTHYECKHX CHCTEMAax CBS3HM U CHCTeMax 00paboTKu MH(OpMAIUH, a Takke 0030p
COBPEMEHHBIX TEHICHIUI pa3BUTH HAyYHBIX UCCIICOBAaHUI B 001aCTH HAHO(POTOHUKH.

1.2 3agaum AMCUMIIIMHBI
Wzyuenne ¢yHAaMEHTATBHBIX OCHOB ()YHKIMOHHPOBAaHUS U 0a30BBIX INPHEMOB pPa3pabOTKU
MHTETPATBHO-ONTHYECKUX  (YHKIMOHATIBHBIX CXeM W  HUCCIENOBAaHMA WX OCHOBHBIX
XapaKTEePUCTHK
2. H3ydeHHe OCHOBHBIX TEXHOJIOTMM TIIOCTPOCHHMS M MaTEpHAIOB DJIIEMEHTOB M CXEM
WHTETPAIIbHON ONITUKHU
3. ®yHaMEeHTalIbHbIE OCHOBBI HAHO(POTOHUKH.
4. OG30p MHPOBBIX TEHACHLUUW pa3BUTUS (YHIAMEHTAJIbHBIX HAy4YHBIX MCCIEAOBAHUNA U
HayYHO-KOHCTPYKTOPCKHUX Pa3pabOTOK B 00J1aCTH HAHO(DOTOHUKH.

1.3 MecTo AMCUMIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuunnuna «/HTerpanpHas onTuka 1 HAHOPOTOHUKA» OTHOCUTCS K YaCcTU JUCUUIUIMH
1o BbIOOpY OJioka 1 yueGHOTO miiaHa.

JlaHHBIN Kypc ONMUpaeTcs Ha 3HAHUS, MOJIyY€HHBIE NIPU U3YYEHUHN AUCHUIIINH « DU3UKa».
3HaHMs, TPUOOpPETEeHHbIE MPU OCBOEGHUU Kypca, MOTYT OBITh HCHOJb30BaHbl MpPU pEILICHUU
Pa3IUYHBIX 337249 10 AUCIUIUTHHAM «ONTO3IEKTPOHHBIE U KBAHTOBBIE TPHOOPHI», * CHCTEMBI U
CETH ONTHUYECKOU CBSI3U .

1.4 IlepevyeHb IUIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHMsI MO JUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJbTATAMM OCBOEHHUSI 00pa30BaTe/bLHOMH MPOrpaMmMbl

N3yuenne paHHOW y4ueOHOW AWCHUIUIMHBI HampaBiIeHO Ha (GOpPMHpPOBAaHUE §
oOyuaronmxcs CIeayoNX KOMIETEHITI:

Ko 1 HanmMeHOBaHME UHMKATOpa™ Pesynbpratel 00yueHHs 1O AUCHUIUIMHE
[K-1
Criocoben MPUMEHATH coBpeMeHHbI€ | B pe3ynbrare OCBOEHUS JUCUUIUIMHBL CTYJIEHT
TEOPETHYECKHE M SKCHEPUMEHTAIBHBIC | JI0JHKEH:
MCTO/IBI MCCIICAOBAHIS C LCIBIO COSAAHWA | 3yarp:  Du3MyeckMe  NPUHUMIBL  pabOTHI
HOBBIX TICPCICKTHBHBIX CPCACTB | 31eMEHTOB M yCTPOICTB IIaHAPHON (POTOHHKHU U

WH(GOKOMMYHHMKALIMHM, HCHONB30BAaHUIO H

. HAaHO(OTOHUKH, OCHOBHEBIE TEXHOJIOTUH
BHEZIPEHUIO Pe3yJIbTaTOB UCCIENOBAHNI

(1)OpMI/IpOBaHI/I${ HHTCI'PAJIbHO-OIITHYCCKUX CXCM.
COBpeMeHHLIﬁ YPOBCHb, OCHOBHBIC TCHACHIHUU U

UIIK-1.1 MHcnonb3yeT OCHOBBI —CETEBBIX . .
MEPCIEKTUBLI Pa3BUTHS OITUYECKOU 3JIEMEHTHOU

TEXHONOTHMH,  HOPMATHBHO-TEXHHYECKYIO

JIOKYMEHTAIMIO, TPEOOBAHMA TeXHWueckhx | 0a3bl  MH(OKOMMYHHKAIMOHHBIX — TEXHOJIOTHIL.
perjiamMeHToB, MEKTyHAPOTHBIE u | OCHOBBI paGOTBl ¢ MCTOYHHMKAMH  HAYYHO-
HallMOHAJIBHBIC CTaHAAapPThI B o0actu TeXHquCKOﬁ I/IH(I)OpMaLII/II/I.

KaUECTBEHHBIX  NOKasatenell  paboThl | yyiery: [IpoBoauTh pacueTsi H MPOEKTHPOBATH

WH(POKOMMYHHKALIMOHHOTO 000y 10BaHHUS;

0a30BbIE  DNEMEHTHl HMHTErPATBHO-ONTHUYECKUX
UIIK-1.2  PaGotaer c  mporpaMMHEIM p

obecricuenmer,  mcrombsyempiM  mipu | SXEM. N3yuathb HayYHO-TEXHHYECKYIO
06paboTke uadopMammn | MTHQOPMAIMIo, OTEYeCTBEHHBI M 3apyOeKHBIH
MH(POKOMMYHHKAIMOHHBIX ~ CHCTEM M HX | OIIBIT IIPHU MPOCKTHPOBAHUH CETEH U CUCTEM CBSI3H
COCTABIIAIOLIMX, Bmagers: MeTtoaMkaMM — HPOEKTHPOBAHUS U

UIIK-1.3 Bmageer HaBbBIKAMH aHaIW3a

HU3MCPCHUA nmapaMeTpoOB CXEM rmaHapHoﬁ




KOI[ 1 HAUMCHOBAaHHEC I/IHZ[I/IK&TOpa* Pe3yJH>TaTLI 06yqu1/151 10 JUCHUILIIMHE

OIEpaTUBHOM UH(popMaLUK 0 | poTonuku. [lepBUYHBIMH HaBBIKAMU W3Y4CHUS

3alUIAaHUPOBAHHBIX M aBapUHHBIX paboTax, HAYYHO-TEXHHYECKOH uH(OpMAaIHH,

CBA3aHHBIX C IIPEPBLIBAHUCM IMPEIOCTABIICHU OTCUYECTBEHHOIO | 3aPY6e)KHOFO OIBITA HpI/I
ClI KOHTPOJISA KadyecTBa

YEIIT P MPOCKTUPOBAHUH ONTUYECKUX DIIEMEHTOB M CXEM

MpeaOCTaBIACMBIX YCIIYT. .
JJI CETEHU U CUCTEM CBs3U.

PesynbraTel 00ydeHHs TO TUCHMIUIMHE IOCTUTAIOTCS B paMKax OCYIIECTBICHHS BCEX
BHUJIOB KOHTAaKTHOM U CaMOCTOATEIbHOW paboThl O0OydYaloIIMXCs B COOTBETCTBUH C
YTBEPKJACHHBIM y4EOHBIM IUIAHOM.

WHaukaTopbl  IOCTHXKEHUS  KOMIETEHIMM  cuuTaroTcsi COPMHUPOBAHHBIMH  IIpU
JOCTUXKEHUH COOTBETCTBYIOILIUX UM PE3yJIbTaTOB OOyUEHHUS.

2. CTpyKTypa M cofiep:KaHue QUCIUTITHHbI

2.1 PacnpeaesieHue TPyAOEMKOCTH AUCHHUILIMHBI 110 BUJAM padoT

OO6mrast TpyIo€MKOCTh JUCIHMIUIMHBI COCTaBisieT 3 3adeTHbie enuHUIlbl (108 dacoB), ux
acmpeieJIeHre 1o BUaM paboT MpeICTaBIeHO B TaOIuUIle

Bunpt pador Bcero ®dopma o0yyeHus
JaCOB OYHAas OYHO-3a0YHas
X X 3uUMHsIS Jlernss
ceMecTp ceMecTp ceccus ceccus
(aacer) (uacer) (uacer) (uacer)

KoHTakTHasi padoTa, B TOM 4ucJje:
AyIuTOpHBbIE 3aHATHSI (BCET0):

3aHSTHS JIEKIIMOHHOT'O TUIIA 8 8
71200paTOPHBIE 3aHSATHSI 2 2
MIPaKTHYECKUE 3aHATHS 6 6

CEeMHHAPCKUE 3aHATUS
HHas koHTaKTHasi padoTa:
KonTtpons camocTosiTensHON paboTh

(KCP)
IIpomexyrounas arrectarus (MKP)
CamocTosiTeIbHasi padoTa 96 64 32
Kontpoas 4 4
Oomas qac. 108
TPYA0EMKOCTH B TOM YHCJIe

KOHTAKTHAs 16

padorta

3a4. e 3

2.2 ConepxaHue THCHHUILINHBI
Pacrnipenenenue BuioB yueOHOM pabOThI U UX TPYAOEMKOCTH TI0 pa3zesiaM AUCHUTIINHEIL.



Pa3zzenb! (TeMbl) AMCUMIUIMHBI, H3y4aeMbie Ha 3 Kypce (3ao4Has opma 00ydeHus)

KonmuaectBo gacoB
AynuropHast preaymuro
No HaumenoBanue pasnienos (Tem) YAUTOP pHast
Bcero pabora
pabora
JI 113 JIP CPC
1 o 1 7
O630pHaH JICKIYSA 110 UHTCTPAJIbHOU ONTUKE U HaHO(bOTOHI/IKe
2 BazoBrie BOJIHOBOJIHBIC 3JICMCHTBI HHTCI‘paHLHOﬁ onTuku. Ou3ndyeckue 1 7
OCHOBBI paClIpOCTpaHCHUA U3JTYYCHHS B BOJIJHOBOJHBIX CTPYKTYpax.
3 |BonHOBOJHEIC YCTPOHCTBA C PUMEHEHHEM SJIEKTPOOIITUIECKOTO 1 1 7
AKyCTOOINTHYIECKOro Y dexra
4 I/IHTGFpaHBHO-OHTI/I‘IeCKI/Ie Pa3BETBUTEIIN, HAIIPABJICHHBIC OTBETBUTEIIN, 1 7
MYIIbTUIITICKCOPBI. M UX IPUMEHCHUE
5 Me’TOI[BI U3MEPCHU NapaMETPOB BOJIHOBOI0B HHTeraHBHOI}'I OIITUKH 1 7
6 MaTepHam;I U TCXHOJIOMH (bOpMI/IpOBaHHH HUHTETPAJIBHO-ONITUIECKUX 7
CXEM. 1
7 |MHTerpaibHO-ONTHYCCKHUE TaTUYHKH 1 7
8 7
CyOMHKpOHHAs! HHTErpaJibHasl ONTHKA. 1
9 |®orommsie KPUCTAJLIBI ¥ ONTHYECKUE MUKPOPE30HATOPBI. 1 /
10 |TloBepXHOCTHBIE IIA3MOHBI B METAJLIOUAIEKTPHUECKUX 7
CJIOUCTBIX Cp€aax U UX MPUMECHCHUEC. 1
I'uranrtckoe ycuaeHHe 3IeKTPOMArHUTHOTO ITOJIs BOJIM3H
METaJUTHIECKUX HAaHOCTPYKTYp (SERS).
11 lonmnaeckue MeTaMaTepuasl 1 /
12 |CyOMUKpOHHAsi MUKPOCKOIIHSI. 1 7
13 1 5
Hanodotonuka B OModu3nke 1 MeITUIIMHE.
14 |HanohoTOHHKA U KBAHTOBBIE BEIUKCIEHHs. KyOUTHI Ha OCHOBE 7
onTudeckux (GoToHoB. ['eHepaIys U IeTeKTUPOBAHHUE OIMHOYHBIX 1
(hOTOHOB TIPH MOMOIIH HAHO(OTOIIEKTPOHHBIX YCTPOMCTB.

[Ipumeuanue: JI — nexknuu, 13 — npakTudyeckue 3aHATHS / CEMHHApHI,
3ansaTus, CPC — camocrosTensHas paboTa CTyIeHTa

2.3 Conep:xaHue pa3iesoB (TeM) THCIHIIINHBI
2.3.1 3ansaTHs JIEKIIHOHHOTO THIIA U CEMUHAPCKHUE 3aHATHUSA

JIP — maGopatopHbie

HaumenoBanue dopma TEKyILLIETO
Ne Conepxanue pasnena (TeMbl)
paszena (TeMbl) KOHTPOJIA
1. |O630pHas nekuus no O030pHast JTEKIHS IO MATEPHAJIaM JVCIUILIAHEL KB
HMHTErpajbHON ONTHUKE U
HaHO()OTOHHKE
2. [lnaHapHele ONTHYECKUE BOJHOBOJBI. BOIHOBOAHBIE | KB, pedepar

HU3TyJaTeNbHbIe MOJIBL. WuterpanpHo-onTHYeCcKre
bazoBbie BOTHOBOIHBIE

3JIEMEHTBI UHTET PaJIbHON B
BOJTHOBOJBI. BOIHOBOABI C BBHITEKAIOMIMMH BOJHAMHU
ontuku. duznyeckue a & m

OCHOBBI PaCIPOCTPAHEHHS (leaky waveguides). Ba3oBbie BONHOBOAHBIE CTPYKTYPBI
W3Iy4€HUs B BOMHOBOJHBIX |MHTETPAIBHOM onTHKH. [ WOpHUIHbBIE W MOHOIUTHEIC
CTPYKTYypax. HMHTErpajbHO-ONTUYECKHE CXEMBI. Henuneiino-

KaHaJIbHBIE BOJIHOBOJbI, CETrMEHTUPOBAHHBIC KaHAaJIbHbBIC

ontuieckre 3QPEeKTs B OMTHISCKUX BOTHOBOIAX.




3. . ®a3oBble W AMIUIMTYIHBIC BOJHOBOIHBIE MOIYJISTOPHI. KB, pedepar
BOHHOBOHHBIG YCTpOuUCTBa C C
IPHMEHEHHEM TEKTPAJIBHBIC 3JICKTPOOIITUYCCKHUEC U aKyCTOOIITUYCCKUC
J1eKTPOOIITHYECKOTO 1 ¢bwbTpel. [epectpanBaeMble ONTHYECKHE CHEKTpabHbBIC
aKyCTOONTHYECKOTO 3 peKTa |(PUIBTPEI
4. |WurerpanbHo-ontuyeckre |MHTErpaibHO-ONTHYECKHE HAIpPaBJICHHBIC OTBETBUTEIIH. KB, pedepar
Pa3BECTBUTECIIN, NEPEKII0YaTCIIM 1 KOMMYTAaTOPbI. yCTpOﬁCTBa Ha OCHOBC
HalpaBJIeHHBIE OTBETBUTENH, |Y-pa3BerButTeneil. AWG-MyIbTHIUIEKCOPHI.
MYJIBTHUIUIEKCOPLIL. U UX
IPUMCHCHUC
5. Merozp! usmepeHust Meroapl 3MepeHus apaMeTpoB BOJIHOBOAOB: 3aTyXaHUs, KB, pe(bepaT
1apaMeTpOB %OHHOBOIIOB PasMEpPOB I10JII MOAbI U BOJTHOBOJAHBIX XapaKTCPUCTUK
HUHTETPaJIbHOU OIITUKHU
6 |Marepuaibl u TEXHONOTHH |\ for ey (OPMHPOBAHHUS HJIEMEHTOB M YCTPOICTB KB, pedepar
OPMHUPOBAHUA “
bopmmp MHTErPAILHOM ONTUKU B CTEKIIE,
HUHTETPAJIbHO-ONTHYCCKUX
exen CETHETOXJIEKPUUECKHUX KPUCTAIIAX,
' TOJTYTPOBOJAHHMKOBLIX M TIOMMMEPHBIX MaTEPUATIaX.
HpOMBIH_U'IeHHBIe TEXHOJIOI'MU MMPOU3BOACTBA SJIEMEHTOB U
YCTPOWCTB MHTETPabHOMH (JOTOHHKH B CTEKIIE U
TIOJTYIPOBOAHUKOBBIX MaT€pHraliax
7 KB, pedepar
I/IHTerpaHBHO'OHTquCKHe I/IHTer’paﬂLHO'OHTI/IquKI/Ie JAaTYUKH (1)H3quCKI/IX BCIIMYHUH >
TMATYUKA (I[aBJ'[eHHH, TEMIIEPATyphbI, CKOpOCTI/I) n XUMHKO-
OUONIOrHYECKUX PEareHTOB.
8 CyGMUKpOHHAS Texuonoruss (OPMHUPOBAHUA BOJHOBOJHBIX CXEM KB, pedepar
3 ~ 9
UHTETpaJIbHAs OITUKA. KpEMHHUH Ha U30JIATOPC .
9 |PoTOHHbIE KPHCTAILIBI M | qyoropmpie KPHCTAJUIBI M YCTPOIMCTBA HA X OCHOBE.. KB, pedepar
ONTHYECCKHE
MUKPOPE30HATOPHI.
10 D} PeKT MIasMOHHOro pe3oHaHca. IIpOMBIILICHHbIE KB, pedepar
TosepxHocTHBIE OMOCEHCOPEI HA OCHOBE IOBEPXHOCTHBIX IIa3MOHOB.
T1a3SMOHbI B UuTerpanbHas ONTHKA HA OCHOBE ILIA3MOHHBIX
METAJUIOUSTIEKTPUICCKHUX | e ckix me/IEBBIX BOMHOBO/IOB.
CIIOMCTBIX CpeJiaX M UX
NPpUMCHCHHC. I'uranTckoe ycuieHHE CUTHAJOB PaMaHOBCKOIO
paccessHUsST ~ cBeTa W JIIOMHHECHEHIMH  Ha
I'urantckoe ycunenue HAHOCTPYKTYPUPOBAHHBIX MeTaJTHYECKUX
SJICKTPOMArHUTHOTO OJI | rjopepxHOCTAX. BroceHCOopsl Ha OcHOBe dddekra
BOJHM3H METAIUIMIECKHX  |SERS. [[oBepXHOCTHO-YCHIEHHAS — PaMaHOBCKast
HaHoCTPYKTYP (SERS). | cnexrpockomms s pacriosnasarms Gromormeckix
COEMHEHHUI.
11 OnTHYecKHe MeTaMaTepHajibl C OTPULATETbHBIM KB, pedepar
Ontiieckue THOKa3aTeneM HpeoMIeH s B OnuKHEH
MeTaMaTepHarbl HH(pPAKPACHOH ¥ BHAUMOIT 00/IaCTAX CIIEKTpa
12 Onruueckas MUKPOCKOITUSI B OJIMDKHEM U JallbHEM KB, pedepar
CyOMuKpoHHAS .
MHKDOCKOMHSE monie. Manbie aniepTypsl. Onridaeckuii mpenen A6oe.
P ’ CyOBOITHOBOE MPOCTPAHCTBEHHOE Pa3peIIeHHe.
PasnuHbIe BUABI CYOMUKPOHHON MUKPOCKOIIHH.
13 |Hanodoronka B Onrtuyeckas  OMOMEIULMHCKAs  CyOMHUKPOHHAS KB, pedepar
Orou3HKE U METMITMHE. | /o yoerika,  DOTOAMHAMUYECKAs Teparms ¢
HAHOYACTHIIAMHU.
14 BBeneHne B KBaHTOBBIE BHIYUCIEHUS. KyOMTHI Ha KB, pedepar

Hanodoronnka u
KBAHTOBBIC BHIYHCIICHUS. .

OCHOBE  omTuieckuXx  (oroHOB.  OnTHyeckue
JIOTHYECKHUE DJIEMEHTHI. T'eneparus H
JETEKTUPOBAHUE OAMHOYHBIX (POTOHOB IPH ITOMOIIN
HaHO()OTORJICKTPOHHEIX YCTPOWCTB




HpI/IMe‘IaHI/IC: KB — orBerHI Ha KOHTPOJIbHBIC BOIIPOCHI

2.3.2 JlaGopaTopHbie padoThI

No Tema ®dopma TeKyuero
/ KOHTPOJIS
I

1 | Pacuerbl BONHOBOIHBIX XapaKTEPHCTHUK W pacrpenencHuil | OTuer mo 1adopaTopHOM
mojsiell IMJIaHAPHBIX ONTHYECKHMX BOJHOBOAOB PA3IUYHBIX pabore
THUTIOB.

[Ipy  w3y4yeHWW  OUCHUIUIUHBI  MOTYT TPUMEHSTCS  DJIEKTPOHHOE  OOydeHHe,
JTUCTAaHIIMOHHBIE 00pa3oBaTebHbIe TeXHOJIOTHH B cooTBeTcTBHH ¢ DI'OC BO.

2.3.3 IIpumepHasi TeMaTHKAa KypPCOBBIX padoT (IIPOEKTOB)

2.4 TlepeyeHb y4eOHO-METOAUYECKOr0 o0ecnevyeHusl A5l CAMOCTOATEILHOH padoThI
00y4aromuXxcs Mo JUCHUILIHHE (MOTYJII0)

IlepeveHp yaeOHO-METOMUIECKOTO 00CCTICUCHHSI TUCIIUTIUINHEI 110

No Bux CPC BBITTOJTHEHUIO CAMOCTOSITEILHON paboThI
HUE TEM TONUYIECKU HUA T TaHU3AIMHA CaMOCTOSATEIbHOMN THI
1 |Hzyuenue te Meroanueckre ykasza 0 OpraHm3a CaMOCTOSITENIEHON pabo
JCIIUTLTIHEI, o qucuuruinHe «HTerpanpHas onTuka 1 HaHO(OTOHHUKA Y

BeiHecenHble Ha CPC

2 |[loaroroBka oT4eToB Mo  |MeToanveckue yKa3aHUs [0 OPTaHU3aIMH CAMOCTOSATEIHHON paboThI
J1abopaTOpHEIM paboTaM (110 AUCHHIUTHHE «MHTErpasbHast ONTHKAa 1 HaHO(POTOHMKA

3 |[loaroroBka K 3auery Meroaudeckre yKa3aHus 110 OpTaHU3aIMHA CAMOCTOSATEIBHON paboThI
o aucruiuinie «VHTerpanpHas onTuka 1 HaHOOTOHUKA»

VY4ebHO-MeToAnYeCKUe MaTepualibl JUIsl CAMOCTOSITENIbHOM pPabOoThl OOydaromuxcs U3
qucia MHBAJIMJIOB U JIML C O'PaHUYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocrapistores
B (hopMmax, alalTUPOBAHHBIX K OTPAaHMUYCHUSIM UX 37I0POBbS U BOCHPUATHS UH(OPMAIIUH:

JUis UL ¢ HapyLIEeHUSIMU 3pSHMSL:

— B I1e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B (JOpMeE AIIEKTPOHHOT' O JTOKYMEHTA,

— B ¢popme ayauodaiina,

— B r1e4aTtHoi (opme Ha si3pike bpaitns.

JUia U1 ¢ HapyIIEHUsAMHU CIyXa:

— B reyatHoi dopme,

— B (JopMe AIIEKTPOHHOTO JIOKYMEHTA.

JUig 11 ¢ HapyIIEHUsAMH ONIOPHO-BUTaTEIbHOTO annapara:

— B re4atHoi (opme,

— B JOopMe AIIEKTPOHHOT'O JTOKYMEHTA,

— B popme ayauodaiina.



I[aHHBIﬁ MNEpCUCHb MOXKCT OBITH KOHKPCTHU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHUHI'CHTA
00yJaromuxcs.

3. OOpa3oBaTe/lbHbIe TEXHOJIOTMH, NPHMEHsieMble NPH OCBOCHHMH JAUCHHUILINHBI
(MoxyJis)

B Xozme wu3ydyeHus JUCHUIUIMHBI TMPEJYCMOTPEHO MCIOJIb30BAaHUE  CIEAYIOIIMX
00pa30oBaTEeNbHBIX TEXHOJOTHA: JIEKIUH, MPAKTHYECKHE 3aHATHSA, CaMOCTOSATENbHas paboTta
CTYJICHTOB.

KoMrereHTHOCTHBIM MOAXOJ B paMKax IpenoJaBaHus JUCLMILIMHBL pealu3yercs B
UCIOJIb30BAHUM MHTEPAKTUBHBIX TEXHOJOTMH M AaKTHBHBIX METOJOB B COYETAaHUH C
BHEayIMTOPHOH paboOTOil.

NudopmanioHHble  TEXHOJIOTMM, TPUMEHSEMblE TMpPH HU3YYEHUU  JUCLMIUIUHBI:
UCIOJIb30BAaHME  HMH(OPMALMOHHBIX  PECYpCoOB,  JOCTYNHbIX B  HH(OPMAaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn IHTepHeT.

AnantuBHbIe 00pa30BaTENbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE ITPU U3YYEHUH TUCHUTIIMHBI
— JUIsl JIMIl C OTpPaHUYEHHBIMH BO3MOXHOCTSIMU 30pOBbSl MNPEIyCMOTPEHAa OpraHU3alUs
KOHCYJIbTAIMM C UCIIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

1. OueHouHble cpeacTBa A TEKYyIIero KOHTPOJIA  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAMU

OHGHO'—IHBIC cpeacTtBa MpeIHA3HAUCHBI i1 KOHTPOJIA W OLCHKHU 06p330BaTeJ'II)HBIX
JNOCTHXKEHUI 00ydarolnuxcs, OCBOMBIIUX MPOTrpaMMy Y4eOHON AMCHUIUIMHBI « DIEKTPOTEXHUKA
U DJICKTPOHHKAY.

O1eHOYHBIE CPENICTBA BKJIFOYACT KOHTPOJIBHBIC MaTEPHAIIBI IS MPOBEIACHUS TEKYIIero
KOHTPOJIsE B (OpME KOHTPOJBHBIX BOMPOCOB IO TEMaM JUCIMIUIMHBI M 10 OTYeTaMm
J1a00paTOPHBIX pabOT M MPOMEKYTOYHOM aTTecTanuu B JOpMe BOIMPOCOB M 3aJaHUI K 3a4ETy.

TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH HHbIE MaTepUAJIbl, He00OX0AMMbIe ISl OLIEHKH
3HAHUI, YMEHHH, HABHIKOB U (MJIH) ONBITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIHUX ITATbI
¢dopmMupoBaHus KOMIIETEHUMH B Ipollecce 0CBOCHUS 00pPa30BaTeJIbHOM MPOrpaMMBbI

Ilpumepnulii nepeuens 60npocos u 3a0anuil
3ayeTHO-3K3aMeHAINMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOYHOM aTTecTanuu (3a4er)
Huxe npuBoasTcs npuMepbl KOHTPOJIBHBIX BOIIPOCOB paboueii mMporpaMMBl.
1. dusznveckuii MexaHU3M KaHATUPOBAHMS ONTHYECKOTO U3TYYeHHs B HHTETPAJIbHO-
ONTUYECKUX BOJTHOBOJAX.
2. [punuun paboTsl HHTETPAIILHO-ONITUYECKOTO HAMIPABIEHHOTO OTBETBUTEIIS.
3. punuun padotsrt AWG-MynbTUILIEKCOPA.
4. TlpumeHeHue MeKTPoonTUYecKoro 3dexra st co3IaHusi BOIHOBOJHOTO MOAYIATOPA
onThyecKoro u3nydenus Maxa-Ilenaepa.
5. Texuonorust opMUPOBAHUS IEMEHTOB UHTETPATBHON ONTUKUA METOJIOM HOHHOTO
oOMeHa B CTEKJIe.
6. OnTuveckue XapakKTepUCTUKH (OTOHHBIX KPUCTAIIIIOB.
7. IpuHIMN OEHCTBUS HHTETPATFHO-ONTHYECKOTO AaTYMKa BpallleHus: Ha ocHoBe d(dexTa
Canbsika.
8. OnTryeckue CBOMCTBA MOBEPXHOCTHBIX MJIa3MOHOB.
9. OnTnueckue OMOCEHCOpPHI HA OCHOBE MPU3MEHHOTO BO30YXKIEHHUS TMOBEPXHOCTHBIX
MJ1a3MOHOB
10. ®uznyeckue MPUHIUIBI CYOMHUKPOHHON MHPOCKOTIHH.
11. T'uranTckoe ycuaeHHE CHTHAJIOB PAaMaHOBCKOT'O PACCESIHHs CBETa W JIOMHUHECIICHIIUM Ha
HAaHOCTPYKTYPHUPOBAHHBIX METAJUIMYECKUX TOBEPXHOCTSIX.



12. Ontruueckue CBOMCTBA METaMaTEPUAIOB C OTPUIIATEIILHBIM MTOKA3€JIeM MPEIOMIICHHUS.

13. ®usnyeckre 0OCHOBBI KBAHTOBBIX BhIYHCICHUN. KyOUTHI Ha OCHOBE ONTHYECKUX (DOTOHOB.
14. CyOMuKpoHHasi UHTETpajibHast ONTHKA HA OCHOBE AUAIEKTPHUUECKUX U
METaJUIOAUAIEKTPUYECKUX IIJIa3MOHHBIX BOJHOBOAHBIX CTPYKTYP.

Kpurtepuu onenuBanus pe3y/ibTaToB 00y4eHuUs!

Kpurepun onenuBanus 1o 3ayery:

«3a4TEHO»: CTYIEHT BJIAJICET TEOPETUYECKMMHM 3HAaHMUAMM 110 pa3fesiaM JIACLUILIMHEI,
JIOTYCKAaeT HE3HAYUTENIbHbIE OLIMOKH; CTYJEHT YyMEET IpPaBWIbHO OOBSICHATH OCHOBHOM
Marepuai JUCUUIUIMHBI, WUIIOCTPUPYS €r0 IPAKTUYECKUMHU IIpUMEpaM;

«HE 3a4TEHO»: MaTepual He YCBOEH WIM YCBOEH YAaCTHYHO, CTYJAEHT 3aTpyIHSAETCS NMPUBECTH
MPaKTUYECKUE MPUMEpPHI, JTOBOJHHO OrPAHUYEHHBI 00BEM 3HaHHMI MaTepuanga MpPOrPaMMBI.

OrneHOYHBIC CpENCTBA JUISI WHBAIWIOB W JIMI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM MX WHANBUIAYAITbHBIX TICUXO()U3HUECKUX 0COOCHHOCTEH.

— TpH HEOOXOJUMOCTH WHBAIHMAAM U JIMIAM C OTPAHWYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS MTPEIOCTABIISICTCS JOMOJHUTEIIBHOE BPEeMsI JIJIs TIOJITOTOBKH OTBETA HA dK3aMEHE;

— NP MPOBEICHUH TIPOIICTyPhI OTICHUBAHMS PE3yJbTATOB 00yUEHUS MHBAIHJIOB U JIUI] C
OTPAaHWYEHHBIMH BO3MOXHOCTSMU 3JIOPOBbSI MPETYCMATPUBACTCS MCIOJIb30BAHNE TEXHUUYECKUX
CPEICTB, HEOOXOUMBIX UM B CBSI3H C UX WHIUBUIYATHHBIMU 0COOCHHOCTSIMU;

— MPU HEOOXOAMMOCTH TSI OOYJAIOIINXCS C OTPAaHHYECHHBIMHA BO3MOXHOCTSIMH 3JI0POBbSI
W WHBAIUAOB TMpOIEaypa OICHUBAHHUS PE3YyJIbTATOB OOYUEHHUS [0 JWCIHIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponiemypa oreHUBaHUsT PE3yJIbTAaTOB OOYYECHUsS] WHBAIWIOB W JIUI] C OTrPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI 110 JTUCHHIUIMHE (MOJYJI0) TPEIyCMaTpUBAET IPEIOCTABICHHUE
nHbopmanmi B (opMax, aganTUPOBAHHBIX K OTPAHHUYCHHSIM WX 370POBbS W BOCIPHSITHS
nH(pOpMaIun:

J1J1s1 TUT] C HApYIICHUSIMHA 3PCHHS:

— B Ie4aTHOM (hopMe yBeTMYEHHBIM HIPUPTOM,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JTAT] ¢ HApYIICHUSIMH CITyXa!

— B IIe4aTHOU opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1st T C HapyIIEHUSIMEA OTIOPHO-JIBUTATEIBHOTO ammapara:

— B [IeYaTHOM opme,

— B (JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIEpeUeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA
oOyuaronuxcs.

5. IlepeyeHb y4eOHOI TuTEPaTyphl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOnast quTepaTypa
OcHoBHasi inTeparypa

1.Urnaros, A. H. OnToanekTpoHuka 1 HaHO(OTOHUKA : yyeOHoe mocobue / Urnaros A. H. -
CIIb. : Jlans, 2017. - 596 c. - https://e.lanbook.com/book/95150#authors.

2. Kynpuun, 0. H. CoBpemenHnas ontuka u (oToHMKa HaHO- U MuKpocucTeM / Kynpuun FO. H. -
M. : ®DUBMATIINT, 2016. - 440 c. - https://e.lanbook.com/book/91158#book_name.
3.Hukutun, B.A. DnexkTpocTUMynUpOBaHHAs MUTPAIMsl HOHOB B MHTETpajbHOM onTuke / B. A.
Huxutun, H. A. SIkoBeHko ; M-Bo oOpa3zoBanus u Hayku Poc. @enepanun, Kybanckuii roc. yH-
T. - [3-e m31., nom.]. - Kpacuonap : [Kybanckuii rocynapcTBeHHblit yauBepeutert), 2013. - 245 c.


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

4.Canex, baxaa E. A. Ontuka u potonuka. [IpuHINTBI U TpUMEHEHUS : [yueOHOE mocodue : B 2
1.]. / B. Canex, M. Teiix ; nep. ¢ anri. B. JI. Jlepbosa. - JJonronpyausiii : UaTemnexr, 2012. -
759 c.,

5.Jlapkun, A.U. Korepentnas ¢potonuka : [yuebnuk] / A. W. Jlapkun, @®. T. C. FOy. - M. :
BMHOM. JlaGopatopus 3nanwmii, 2009. - 317 c.

6.ITanoB, M.®. ®u3nvecKkue OCHOBBI HHTCTPAIbHOM ONTHKHU : y4eOHOE MOCOOUe I CTYACHTOB
By30B / M. @. I1anos, A. B. Conomonos, 0. B. ®wmiaros. - M. : Akagemus, 2010. - 427 c.
7.51ar, Mart. OnTHKa 1 J1a3ephl, BKII0Yask BOJOKOHHYIO ONTHKY W ONTHYECKHE BOJHOBOABI / M.
SAnr ; nep. ¢ aurn. H. A. Jlunynosoii, O. K. Hanus, B. B. Crparonosuu ; nox pea. B. B.
MuxaitnuHa. - M. : Mup, 2005. - 541 c. : wi. - ISBN 5030034579. - ISBN 354065741X : 586 p.
8.baprionH, A.A. DIeKTpOoAMHAMHKA BOJHOBEAYIIUX CTPYKTYp. Teopusi BO3OYXKIEHUS U CBSI3U
BoyiH / A. A. bapeioun. - M. : DUSMATJINUT, 2007. - 510 c.

9.'onuaperko A.M. OCHOBBI TEOPHHM ONTHYECKUX BOJHOBOJOB / A. M. I'oHuapenko, B. A.
Kapnenko. - U3x. 2-e, uctp. - M. : [Equtopuan YPCC], 2004. - 237 c.

JonosHUTeILHAS JTUTEpPaTypa

1.BosiHoBoaHas ontodnekTponnka / mox pea. T. Tamupa ; mep. ¢ anrn. A. I1. Topobma, I'. B.
Kopnromenko, T. K. Uexnooii mox pea. B. 1. Aaukuna. - M. : Mup, 1991. - 574 c.
2.Ilpoxopo B.Il. MonenmupoBanue (GU3NKO-TEXHOJOTHYECKUX MapaMETPOB ONTHYECKUX
MOHOOOMEHHBIX BOJHOBOJIOB : MoHorpadus / B. II. Ilpoxopo, H. A. fkoBenko ; M-Bo
obpazoBanusi u Hayku Poc. ®enepamnuu, Kybanckuii roc. yH-T. - KpacHomap : [KyOanckuii
rocyfaapcTBeHHbIN yHuBepcuret]|, 2014. - 197 c.

3.XKentukoB, A.M. MUKpOCTPYKTYpUPOBAaHHBIE CBETOBOIBI B ONTHYECKUX TEXHOJOTHSIX / A. M.
Kentukos. - M. : DUSMATIIUT , 2009. - 191 c.

5.2. llepuoguyeckas Juteparypa
1. Baser manasix komnannu «Mcert Beroy» http://dlib.eastview.com
2. Dnexrponnas oudarmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. HHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBbIE 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMbI
DJIeKTPOHHO-0MOMoTeuHble cuctembl (IBC):
1. DBC «IOPAWT» https://urait.ru/
9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBbC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
3bC «JIAHb» https://e.lanbook.com

e W

IIpodeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr nuzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas oudanoreka (H2B) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIINX 3aMaHbIX HAYYHBIX KypHaIoB Ha Poccuiickoii
atgopme HaydHbIX xypHatoB HOWMKOH http://archive.neicon.ru
7. HamumonanbHas »3nekTpoHHass OuOIMOTEKa (IOCTYHn K DJIEKTPOHHOH OuOIHOTEeKe
nuccepranuii Poccuiickoit rocynapctBennoi oubmmoteku (PT'B) https://rusneb.ru/
8. TIlpesunmentckas 6udnauorexa um. b.H. Expuumna https://www.prlib.ru/
9. DmnekrponHas kosuekius Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
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10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https:/link.springer.com/"JIekropuym TB"
http://www.lektorium.tv/

18. YuuBepcuretckas nadopmannonHas cucrema POCCUS http://uisrussia.msu.ru

HNudopmanuoHHble CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [Imtoc - cipaBodHas mpaBoBas cucTeMa (JOCTYI 110 JIOKATBHOM CeTH ¢
KOMITBIOTEPOB OMOINOTEKH )

Pecypchl ¢cBOOOTHOTO 0CTYyNA:

1. AwmepukaHCKas maTeHTHas 0a3a maHHbBIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAJCKUX Auccepraruit hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHUCTEpCTBO HayKH U BhIciero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTai "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Hudopmanmonnas cucrema "EqmHoe OKHO JOCTymna K 00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru/;

7. Enwnas xomekius nudpoBeIX 00pa3oBaTeabHBIX pecypcoB hitp://school-
collection.edu.ru/ .

8. ®denepanbHBIN LEHTP UHGOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoexkt ['ocynapcTBEHHOrO MHCTUTYTA pycckoro sizbika uMeHHn A.C. Ilymkuna
"O6paszoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CmpaBouHo-uH(pOpMaIHOHHBIN TopTai "Pycckuit 31k http://gramota.ru/;

11. Cayxba TeMaTHYECKUX TOJKOBBIX ciaoBapeit http://www.glossary.ru/;

12. Cnosapu u sunukiIoneauu http://dic.academic.ru/;

13. Oo6pazoBarenbHblii mopran "Yue6a" http://www.ucheba.com/;

14. 3akonomnpoekT "O06 o6pazoBanuu B Poccuiickoit deneparuu'. Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC JIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(pOPMalMOHHbIE pecypchl

KyoI'y:

1. Cpena MoayinbHOTO AMHaAMuUeckoro oOydenus http://moodle.kubsu.ru

2. baza y4eOHBIX MJ1aHOB, y4eOHO-METOIMUECKUX KOMIUIEKCOB, ITyOIMKAIUN 1
koHpepennwmii http://mschool.kubsu.ru/

3. bubanorexa nHdopMaMOHHBIX pecypcoB Kadeapbl HHGOPMAIMOHHBIX
oOpazoBarenbHbIX TexHOJOTHH http://mschool.kubsu.ru;

4. DnextpoHHbIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTeibHbIE pecypchl Kadeapbl MHPOPMALMOHHBIX CHUCTEM H
TexHosoruii B oOpazoBanun KyOI'Y u nHayuHo-meronmueckoro sxypHana "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToauyeckne yKazaHus s 00yYAOIIUXCH 110 OCBOCHHIO JUCIHUNIMHBI
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ConpoBok/IeHHE CaMOCTOSTEIBHON PabOThI CTYJCHTOB MOKET ObITh OPraHM30BaHO B
clenyrmux Gopmax:

— COCTaBJICHHEM WHAWBUIYAJIBHBIX IUIAHOB CaMOCTOSTEILHOW pabOThl KaXJOTO U3
CTY/ICHTOB C YKa3aHHUEM TEMbI U BUJOB 3aHATHIA, (OPM U CPOKOB MPEJICTABICHHS PE3YJIbTATOB;

— IPOBEJCHUEM KOHCYJIbTAalUUN (MHAMBUAYAJIbHBIX WIM TPYNIOBBIX), B TOM YHCIE C
MIPUMEHEHUEM JUCTAHIIMOHHON CpeJibl 00y4EHUS.

Kputepuii onieHKH 3PPEKTUBHOCTH CaMOCTOSTEIBHONH PabOTHI CTYIEHTOB (hOPMHUPYETCS
B XOJI¢ IPOMEXKYTOYHOIO KOHTPOJI IpOLECCa BBINOJHEHUS 3aJaHUl M OCYIIECTBIIETCS Ha
OCHOBE PpAa3IMYHBIX CIIOCOOOB B3aMMOJEHCTBHSI B OTKPBHITOW HWH(POPMAMOHHOW cpene u
oTpakaeTcs B Tporecce (OPMHUPOBAHHUA TaK HA3bIBAEMOTO «DJIEKTPOHHOTO MOPTQes

CTYICHTA».
B coorBerctBMM ¢ 3THM NpH TNPOBEACHUM OINEPATUBHOIO KOHTPOJIS MOTYT
HCIIOJBb30BATECSI  KOHTPOJIBHBIE  BOINPOCHI K  COOTBETCTBYIOIIMM  Pa3feiaM  OCHOBHOM

JUCIHUITIINHBI ((BJICKTPOTGXHI/IKa H DJICKTPOHHUKA).

KoHTpoab OCyIIeCTBIIIETCS TOCPEACTBOM TECTHPOBAHMS CTYJICHTOB IO OKOHYAHHU
HU3YUCHUSA TEM yq€6HOﬁ JUCHUILIMHBI U BBITTIOJTHCHUS IMMCbMEHHBIX KOHTPOJIBHBIX pa60T.

CorpoBOKICHUE CAMOCTOSITENTHHON PA0OTHI CTYJCHTOB TAKXKE OPTaHM30BAHO B CIICTYFOIINX
(hopmax:

— BBINOJIHEHUE CEMECTPOBOM KOHTPOIbHON PabOTHI O MHAUBHUAYAJIbHBIM BapUaHTaM;

— YCBOEHHE, JIOTIOJIHEHHE W BHUKaHUWE B pa3Oupaemble pas3ieibl TUCIUILIUHBI MPH
IIOMOIIM 3HAHWM IIOJIy4aeMBIX IIO CPEACTBAM M3y4EHUs PEKOMEHIYEMOW JIUTEPAaTypbl H
OCYIIIECTBJISIEMOE ITyTeM HamucaHus pedepaTUBHBIX PadoT;

— KOHCYJIbTAallMHM, OPraHW30BaHHBIC U Pa3bsICHEHUS MPOOJEMHBIX MOMEHTOB MpHU
CaMOCTOSITEILHOM HM3yYeHHUU TEX WJIM MHBIX aCIeKTOB Pa3JeNIOB yCBaWBaeMoW MH(pOpMaIu B
TMCIUTUTAHE.

K cpenctBam obecrieueHHss OCBOCHHS TUCIHILIHHBI «JIEKTPOTEXHUKA M DIICKTPOHHKA»
TaKXKe OTHOCSATCS JICKTPOHHBIC BAPHAHTHI JIOTIOJHUTEIBHBIX YUCOHBIX, HAYIHO-TIOMYJISIPHBIX H
HAYYHBIX U3aHUH 10 JaHHOW JUCIUIUIAHE.

Pexomenmyercst cnenyromuid rpaduK ¥ KaJlCHAAPHBIH IJIaH CaMOCTOSITEIBHON padOThI
CTY/ICHTOB I10 Y4EOHBIM HEICTISIM:

TunosBble 3aJaHUs JJIS CAMOCTOSTE/ILHOU Pa00ThI CTYAEHTOB

Cpoxu
®opma nipen- P
Ne . BBITIOJ-
Tema uau 3aIaHUEC TCKYLICHU pa6OTBI CTaBJICHUA
TCMBI HCHUA
C3yJIbTAaTOB
pesy (Henenn)
1. Merox >¢ddextuBHOrO mMOKazaTeNS  MPETOMIICHHS YCTHBIH OTBET, 1
pacuera BOJHOBOOHBIX XapaKTEPUCTHUK KaHAJIbHBIX TEKCTOBBIH
ONTHYECKUX BOIHOBOJIOB JOKYMEHT
2. DopMuUpOBaHUE BOJIHOBOAHOI'O pexuma Y CTHBIN OTBET, 1
pacnpocTpaHeHHs ~ ONTHYECKOr0  HM3Iy4eHUs B TEKCTOBBIH
BOJTHOBOMAX ¢ yreukoit (leaky waveguides) JIOKYMEHT
3. Nsmepenne 3¢ (heKTHBHOTO TTOKA3aTENS MPETOMIICHHS YCTHBIH OTBET, 1
BOJIHOBOJIHOW MOJIBI METOJIOM €€ IPH3MEHHOT O TEKCTOBBIH
BO30OYXIEeHHS JIOKyMEHT
4. [MpuHOMT paboTHl 3JIEKTPOONTHIECKOTO BOJTHOBOAHOTO YcTHBIH OTBeT, 1
ONTHYECKOro MoxynaTopa Maxa-Ilennepa B pa3inuaHbIX TEKCTOBBIH
peKUMax pa6OTBI JOKYMEHT




5. VY CTHBIN OTBET, 1
®opmHpoOBaHKE BOIHOBOIHOTO PEXKHMa .
TEKCTOBBIH
pacIpocTpaHeHHsI ONTHYECKOTO U3ITYYSHNUS B
(hOTOHHBIX KpHCTAIIIAX AOKYMCHT
6 WHTerpanbpHO-oNTHYECKUE TATIMKN KOHIICHTPAUH YcrTHBIH oTBeT,
XMMHUYECKHX BEIIECTB. MPUHIIUIT ACHCTBUS TEKCTOBBIH
JIOKyMEHT
7 TexHomorus GopMUPOBAHUS JIEMEHTOB CyOMUKPOHHOMN Y CTHBII OTBET,
HUHTETpajbHON ONTUKU “KpEMHUH Ha U30JsTOpE” TEKCTOBBI
JIOKyMEHT
8. Onrtryeckre CBOWCTBA MMOBEPXHOCTHBIX YcTHBIN OTBET, 1
9JIEKTPOMAarHUTHBIX BOJIH Ha OCHOBE NOBEPXHOCTHBIX TEKCTOBBIH
TU1a3MOHOB JIOKyMEHT
9. [puHIUI padoThl OIMKHETOIFHOI0 MUKPOCKOMA VYcTHBIN OTBET, 1
TEKCTOBBII
JIOKyMEHT
10. Onruueckue cBoiicTBa (POTOHHBIX KPUCTAIIIOB Y CTHBIH OTBET, 1
TEKCTOBBIU
JIOKyMEHT
11 MeramaTtepuansl ¢ OTPULATEIbHBIM  IIOKa3aTElIEM VYcTHBIN OTBET,
MIPETIOMIIEHUS TEKCTOBBIU
JIOKyMEHT
12 CyOMHKpOHHAsI HHTErpaJibHAasl ONTHKA YcrHbll OTBeT,
TEKCTOBBIN
JIOKYMEHT

B ocBoeHHMM MUCHMIUIMHBI WHBAIMIAMHU H JIMIIAMH C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3I0POBBsI OOJIBIIIOE 3HAYCHUE WMEET WHIUBHIyallbHas ydeOHass pabora (KOHCYJIbTallUHU) —
JIOTIOJTHUTEIPHOE Pa3bsICHEHNUE YUSOHOTO MaTepHana.

WupuBuayanbHble KOHCYJNBTAIlMM [0 TPEIMETY SIBJIISIIOTCS BKHBIM  (DaKTOPOM,
CIOCOOCTBYIOIIMM WHAWBUIAYaTH3ali 0O0YYCHHS M YCTAaHOBJICHHIO BOCIIMUTATEIILHOTO KOHTAKTa
MEXIy TMpernojaBareieM W OOyJarolmuMCs WHBAJIUIAOM WU JIMIOM C OrPaHWYCHHBIMU
BO3MO>KHOCTSIMH 3JIOPOBBSL.

7. MatepuajbHO-TEXHUYECKOE ofecrnevyeHue 1mo JUCHUIINHE

I[Io Bcem Bumam y4eOHOW MAEATEIBHOCTH B paMKax JIUCIUIUTMHBI HCIOJB3YHOTCS
ayJMTOPUH, KaOMHEThI W JIAOOPATOPUH, OCHAICHHBIC HEOOXOIMMBIM CIEIHATHU3UPOBAHHBIM U
1abopaTopHBIM 000PYIOBAHUEM.

HaunmenoBanme CII€IHUAJIbHBIX

OCHAIIIEHHOCTh CIIELHMAIbHBIX

[lepeueHp NULIEH3UOHHOTO

THIIA

9KpaH, MPOESKTOP, KOMIBIOTEP

THOMEIEHNI IIOMEIIEHUI MIPOrPaMMHOTO 00ECTICUCHHUS
YuebHas ayIUTOPHUSL s | Mebenb: yaeOHas MeOens Onepamnmonnass ~ cucremMa  MS
TIPOBENCHUS 3aHATHNA JeKIMoHHOro | Texamdeckue cpenctBa ooydenus: | Windows 10; wuHTErpmpoBaHHOE

oucHoe npunoxkenne MS Office

VYuebOnast aymuropun N137C  mnst
MIPOBEIEHUS TA00PaTOPHBIX PadoT.

Mebenb: yaeObnas medenb
ObopynoBanue:
CIIeIMaIN3UPOBaHHBIE y4ebHO-
HCCIIEeIOBATENbCKUE CTEHIBI  JUIS
MIPOBEICHUIO JTa0OPaTOPHBIX PadoT
10 MHTCTPAIbHOW  ONTHKE W
HaHO(OTOHHKE

Yuebnast aymuropum N133C must

MebGenb: yaeOHast MeOenb

OmneparnroHHas cuctreMa  MS




TIpOBeACHUS 1a00pPaTOPHBIX PadoT

TexHn4eckue cpencTBa 00yIeHHUs:
9KpaH, MPOEKTOp, KOMIBIOTEPHBII
KJ1acc

Windows 10; npunoxxenune Matlab.

VYuebnast aymuropum N133C ms
TIPOBEACHUS TEKYLIETO KOHTPOJIS U
MIPOMEXYTOYHOH aTTecTaluu

Mebenb: yaeOHas MeOenb
TexHuyeckue cpeacTBa 00yYCHHUS:
9KpaH, MPOEKTOpP, KOMITbIOTEPHBIMA
KJ1acc

OnepanoHHast cucreMa MS
Windows 10; wHTErpupoBaHHOE
opucuoe npunokenne MS Office,
npuiokenne Matlab.

Hns

CaMOCTOSATEIbLHOU

paboTel  OOydarommxcs

MPEAYCMOTPEHBI

IIOMCIIICHHUS,

YKOMIUICKTOBAHHBIC CIIEIUAM3UPOBAHHON MeOEIbIO, OCHAIICHHBIC KOMIIBIOTEPHON TEXHUKOU C
BO3MOYHOCTBIO TIOJKITIOYCHUS K ceTh «VHTepHeT» M 00ecIeueHHeM JOCTyIa B JJICKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HaumenoBanue nomeleHuii Juist
CaMOCTOSITETILHOW PabOTHI
00yJaromuxcs

OcHalleHHOCTb MOMEIIEHUH s
CaMOCTOSITENILHOH PaOOTHI
00yJaromuxcs

Hepe!{eHL JIMIOCH3UOHHOI'O
MporpaMMHOro obecneueHus

INomerenne sl CaMOCTOSITETLHOM
paboThI 00yJArOIUXCs (YUTATBHBIN
3an HayuHoit Onbnmorexn)

Mebenb: yueOHas MeOeNb
Kommiekr  cnenuanu3upoBaHHON
MeOeInH: KOMITBIOTEPHBIE CTOJBI
ObopynoBaHue: KOMITBIOTEpHAs
TEXHUKA C MNOAKIKYCHUEM K
nH(OpMALIMOHHO-
KOMM YHMKAIIHOHHOM
«HTEpHET» W OCTYIIOM B
JNIEKTPOHHYI0  WH(OpPMALMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeIbHOM  OpraHu3allvy,
BeO-KaMepbl, KOMMYHUKAIMOHHOE
obopyznoBanue, obecreynBaoniee
JOCTym K  CEeTH  HWHTEpHET
(mpoBoaHOE coequHEHNE 51
OecrnpoBOJHOE  COEJUHEHHE MO
texdomorun Wi-Fi)

CETHU

OnepanoHHas cucreMa MS
Windows 10; wuHTErpupoBaHHOE
oucHoe npmwiokenue MS Office.




1 Hesin v 3a1auM U3y4YeHHU S JUCHMILIIMHbBI

1.1 Ilean oCBOeHHA TUCHUILJINHBI.
N3yuenne  GUBMKO-TEXHMUYECKMX M TEXHOJOTMYECKMX  INPHUHIUIIOB  TOCTPOCHHUS U
dbyHIaMEHTAIBHBIX  (U3MYECKUX OCHOB (DYHKIIMOHHPOBAHHS YCTPOMCTB U  DIIEMEHTOB
WHTETPAJIbHOW ONTHUKA M HAHO(POTOHUKH, BBITOJHSIOMIMX (YHKIIUA OOpaOOTKH ONTHYECKHUX
CUTHAJIOB B ONTHYECKHX CHCTEMax CBS3U U CHCTeMax o0paboTku MH(OpMAIHH, a TaKke 0030p
COBPEMEHHBIX TEHJCHIINH Pa3BUTHsI HAYYHBIX UCCIICIOBAHMUI B 00J1aCTH HAHO(POTOHUKH.

1.2 3agauu TMCHUILTAHBI
N3yuenne (pyHIaMEHTAIbHBIX OCHOB (DYHKIIMOHMPOBAaHUS M 0a30BbIX INPHEMOB DPa3pabOTKU
UHTETPATbHO-ONTHYECKNX  (YHKIMOHAIBHBIX CXE€M W  HCCIEIOBaHMA MX OCHOBHBIX
XapaKTEPUCTHUK
2. N3ydyeHHE OCHOBHBIX TEXHOJOTUH IIOCTPOEHUS M MAaTEepUaOB 3JIEMEHTOB M CXEM
MHTETPAJIbHON ONTUKU
3. ®yHaaMeHTallbHbIE OCHOBBI HAHO()OTOHUKH.
4. OO630p MHUPOBBIX TEHACHUUI pa3BUTHS (YyHIAMEHTAIbHBIX HAYYHBIX MCCIEJOBaHUN U
HAy4YHO-KOHCTPYKTOPCKHUX Pa3pabOTOK B 00JaCTH HAHO(POTOHUKHU.

1.3 MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jucruminna «HTerpansHas ONTHKa 1 HAHO()OTOHNWKA» OTHOCHTCS K YacTH JUCLUILIHH
1o BbIOOpy Ostoka 1 ydeOHOro 1uiaHa.

JlaHHBII Kypc onmupaeTcs Ha 3HaHUsI, OJTy4YeHHbIC TPU U3yYSHUH TUCHUILTHH « DH3nka».
3HaHus, TPUOOPETEHHBIE TP OCBOCHHM Kypca, MOTYT OBITh HCIIOJB30BAaHBI NPH PEUICHUU
Pa3MUUHBIX 3a]a4 M0 JUCHUILTHHAM « ONTOAJIEKTPOHHBIE U KBAHTOBBIE TPUOOPBD», * CUCTEMBI
CETH ONTUYECKOU CBA3H .

1.4 IlepevyeHb MJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJIbLHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (OpPMUPOBAaHUE Y
00yyaroImuxcs CIeIYIOUMX KOMIIETEHIIMHI:

Kox n HanmeHoBaHMe HHIUKATOpa™ PesynpTaTs 00y4eHUs 10 AUCIHUIUIAHE

[1K-1
Cnocoben MIPpUMCHATH COBPEMCHHBIC B pe3yJabTaTeC OCBOCHUA JUCHUIUIMHBI CTYIACHT
TCOPECTUYCCKUC nu SKCIICPUMCHTAJIBHBIC | mOJIKEH:

METOABL HCCICAOBAHMA € LCIBIO CO3AAHUA | 3yaTh: dusnueckue  NPUHIMIBI  PabOTHI
HOBBIX TCpCTICKTHBHRIX CPEACTB | 31eMeHTOB M yCTPOMCTB IUTaHAPHOM (DOTOHHKH W
MH(OKOMMYHHKAIUH,  MCTOTL3OBAHMIO M HaHO(OTOHHUKH, OCHOBHBIE TEXHOJIOTHH
BHCAPCHIIO PESyIIbTATOR HECHCAOBAMIH (OpMUpOBaHKS MHTErPATHLHO-ONTHIECKUX CXEM.

CoBpeMEHHBIH ypOBEHb, OCHOBHBIE TEHIEHIUH H

HIIK-1.1 MHcnone3yeT OCHOBBI CETEBBIX . N
IEPCIIEKTUBEl PA3BUTHSA ONTUYECKOU 3JIEMEHTHOU

TeXHOHOFI/Iﬁ, HOPMATHUBHO-TCXHUYCCKYHO

JIOKYMEHTAIHIO, TPeGOBaHHs TexHuueckux | 04351  MHDOKOMMYHHKAIMOHHBIX — TEXHOJIOTHIA.
peryiaMeHToB, MEKTyHAPO THbIE v | OcHOBBI pPabOTHl C MCTOYHHKAMU  HAYYHO-
HalMOHAIbHBIC ~ CTAHJAPTBI B OONACTH | TexHMYeCKON MH(POPMALIHH.

KaueCTBCHHBIX  NOKasaTeneil  pabOThl | yyiery: TIpoBoaMTL pacueTb] H MPOEKTHPOBATH

WHPOKOMMYHHKAIIMOHHOTO 000PY/I0BaHUS;

BBI MEHTBl  MHTETPAITbHO-ONTUYECKUX
UIIK-1.2  PaGoraer ¢  mOporpaMMHBIM OasoBhle  ameMe CrpabHO=0 ee

obecrieyeHueM, WCIIOJIb3YEMBIM npu | CXEM. Nzy4ars HAay4IHO-TEXHUIECKYIO
o0paboTke nHbopmanuy | FHOOPMAIIMIO, OTEYECTBEHHBIM U 3apyOe:KHBIH
MHOKOMMYHHKALMOHHBIX CHCTEM M MX | OIIBIT HPH IPOSKTHPOBAHUH CETEH M CHCTEM CBS3H
COCTABJIAOINX, Bragers: MeroaukaMu — IPOEKTUPOBAHUSA |

UIIK-1.3 Bmameer HaBbIKAMH aHaiIW3a

HU3MCPCHUMA napameTpoB CXEM HHaHapHOﬁ




Kon n HanMeHOBaHMe HHAMKAaTOpa™ Pe3ynbTare! 00y4eHus 0 AUCHUILINHE

OIepaTHBHOM vHpopMaLnH 0 | potoHuku. IlepBUYHBIME HaBBIKAMH HW3y4YEHUS
3aMIaHAPOBAHHBIX M aBAPHHHBIX PabOTaX, | yayyHO-TeXHUIECKOM uHbOpMAaLHY,
CBASAHHBIX C PEPHIBAHNEM PEAOCTABNCHUA | (yoyecrpenmoro W 3apyGEKHOTO OMBITA  TIPH
yCIIyT, KOHTPOJIS KauecTBa

IIPOEKTUPOBAHUH ONTUYECKHUX DJIEMEHTOB U CXEM
NPEJOCTaBIIAEMBIX YCIYT. .

JUISl CETEN ¥ CUCTEM CBSI3H.

PesynbraTel 00ydeHHs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBJICHHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATEIBHOM paboThl O0OydyaromMXcsi B COOTBETCTBUU €
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WHaukaTtopel  JOCTHXKEHMS KOMIETEHLMH  CUMTalOTCs  COPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOLINX UM PE3YJIbTaTOB O0yUEHUS.

2. CTpyKTYypa M coepkaHHue TUCHUIINHBI

2.1 PacnpeneieHue TPYA0EMKOCTH JUCIHUILUIMHBI 10 BUIaM padoT

OO6mas TpyaI0€MKOCTh JUCHUIUIMHBI cOocTapisieT 3 3adeTHble equHuIlbl (108 wyacoB), ux
acrpejiesieHre 1o BUaaM padoT Npe/ICTaBICHO B TA0JIUIIE

Buast pabot Bcero Dopma o0yueHus
4acoB OYHas OYHO-3a0YHAast
X X SuMHsIS JletHas
CeMecTp ceMecTp ceccus ceccus
(uachl) (uachl) (uachl) (uachl)

KonTakTHas padoTa, B TOM 4HCJIe:
AynuTOpHBbIe 3aHATHSA (BCero):

3aHATHS JICKIIMOHHOT'O THIIA 8 8
J1a00paTOPHBIC 3aHATHUS 2 2
MPaKTHYECKUE 3aHATHS 6 6

CEeMHMHAPCKHE 3aHSTHS
HNHasi KOHTaKTHas padoTa:
KonTpomns camocTosTenbHOM paboTh

(KCP)
IIpomexxyTounas arrecrarust (MKP)
CamocTosiTeIbHasi padoTa 96 64 32
KonTpous 4 4
Ob0masn qac. 108
TPYA0EMKOCTH B TOM 4YHCJIe

KOHTaKTHAasi 16

padora

3a4. ey 3

2.2 Conepxanue Q¥ CHUILTTHHBI
Pacripenenienre BUIOB yueOHOM paOOThI M UX TPYTOSMKOCTH IO pa3JiesiaM JUCIHILTAHBL.



Pasernsr (TeMbl) AMCIUIUTMHBL, H3ydaeMble Ha 3 Kypce (3aounas popma oOyucHwHs)

KommyecTBo gacoB
BueaynuTo
AynuropHast
No HanmMeHnoBanwue pa3zienos (Tem) pHas
Bcero pabora
paboTta
JI 113 JIP CPC
1 o 1 7
O630pHa$1 JICKIO M 110 UHTETPAJIbHOU OIITUKE U HaHOq)OTOHI/IKe
2 Bazossie BOJITHOBOOHBIC 3JICMCHTBI I/IHTeraHBHOfI onTHku. Pru3nyeckue 1 7
OCHOBBI pacpoCTpaHCHU U3JIYUCHUS B BOJITHOBOAHBIX CTPYKTYpax.
3 |BosHOBOAHBIE YCTPONCTBA C MPUMEHEHHEM IEKTPOONTHIECKOTO H 1 7
aKyCTOONTHYECKOT0 A deKTa
4  |HHTerpasbHO-ONTUYECKUE PA3BETBUTENH, HAIPABJICHHBIE OTBETBUTEIH, 1 7
MYJIbTUIUIEKCOPEL. U UX IIPUMECHCHUE
5 N
MCTOHLI U3MEPEHUA MapaMEeTPOB BOJIHOBOJAOB MHTECIPAJIbHON OIITUKU 1 7
6 MaTepI/IaJ'H)I U TCXHOJIOTUH (bOpMI/IpOBaHI/Iﬂ HUHTETPAJIbHO-OIITHYICCKUX 7
CXEM. 1
7 |UHTErpaipHO-ONTHICCKHUE TaTIHKH 1 7
8 7
CyOMUKpOHHAst HHTETpaTbHAS OITHKA. 1
9 7
DOTOHHBIE KPUCTAIUIBI U ONTHYECKHE MUKPOPE30HATOPBL. 1
10 |[ToBepxHOCTHBIE MIA3MOHBI B METAIIOAUIIEKTPHUECKUX 7
CJIOMCTBIX Cpe/laX U UX NMPUMEHEHHE. 1
I'mranTckoe yCHiIeHHe IEKTPOMArHUTHOTO TOJIsl BOJIM3U
METAUINIECKHX HAaHOCTPYKTYp (SERS).
7
11 OnTuyeckue MeTaMaTepHaIbl 1
12 |CyOMHUKpOHHAS MUKPOCKOIIHSI. 1 7
13 1 5
Hanodotonuka B 6Modusrke 1 MeTUINHE.
14 |HanodoToHMKa 1 KBAaHTOBbIE BhIYHCIEHHA. KyOUThI Ha OCHOBE 7
ontuyeckux (poToHOB. ['eHepalys 1 AeTEKTUPOBaHUE OJMHOYHBIX 1
(hOoTOHOB TP MOMOLIH HAHO(OTOINEKTPOHHBIX YCTPOHCTB.

[Tpumeuanue: JI — nexnuu, 13 — mpakTtudeckue 3aHATHSA / CEMHHApHI,
3anstusa, CPC — camocrosTensHas paboTa CTyAeHTa

2.3 Conep:xanue pa3iesioB (TeM) TUCHUTLIAHBI
2.3.1 3aHATHA JTeKINOHHOI0 THIIA U CEMHUHAPCKHE 3aHATHSA

JIP — naboparopHsble

BazoBbie BoHOBOIHBIE
3IIEMEHTHI HHTETPAIBHOI
ontuku. Ousnueckue
OCHOBBI PacIpPOCTPAHEHUS
U3JIyYCHHS B BOJHOBOJHBIX

CTPYKTypax.

HanmenoBanue dopMa TeKyIIEro
No Copepxanue pazjena (TeMbl)
pasznena (TeMsbl) KOHTPOJIS
1. |O630pHas nekums no O0630pHast JIeKIKs 110 MaTepHaliaM JIMCIUTLIAHBI KB
UHTCTPAJIbHOU ONITUKE U
HaHO()OTOHHKE
2. [InaHapHbIE ONTUYECKME BOJNHOBOILL. BOJHOBOAHBIE U KB, pedepar

N3J1yJaTeIIbHbIC MOBI. I/IHTeraJTbHO-OHTI/I‘{eCKI/Ie

KaHAJIbHBIE BOJIHOBOABI, CEIrMCHTUPOBAHHBLIC KaHAJIbHBIC

BOJIHOBO/IBI. BOJ'IHOBO)IBI C BBITCKAOIIKMMH BOJIHAMH

(leaky waveguides). Ba3oBbie BOJHOBOAHBIE CTPYKTYPBI
MOHOJIUTHEIE

UHTErpaibHOW onTUKU. [uOpuHBIE |

HUHTETPAJIbHO-ONITUYCCKUE CXEMBI. HenuneiiHo-

onrtryeckre 3Q(GeKTh B ONTHYSCKUX BOTHOBOAAX.




3. . ®a3oBble M AMIUIMTYIHBIE BOJHOBOIHBIE MOIYJIATOPBI. KB, pedepar
BOHHOBOZ[HBIG yCTpOouCTBa C
CrieKTpasbHbIe DIEKTPOONITUYECKHE M aKYCTOOIITHYECKUE
IIPpUMCHCHUEM
IEKTPOONTHUECKOTO H ¢unbTphl. IlepecTpanBaeMble ONTHYECKHE CIIEKTPATIbHBIE
aKyCTOONITHYECKOTO 3 peKTa |PHIBTPHI
4. |UnrerpanpHo-onTuyeckue |MHTErpanbHO-ONTHYECKHUE HAIPABIEHHbIE OTBETBUTEIN. KB, pedepar
Pa3BETBUTEIIN, NEPEKIIIOYATEIN U KOMMYTAaTOPbI. YCTpOﬁCTBa Ha OCHOBC
HaIpaBIIEHHbIE OTBETBUTENY, |Y-passerButencil. AWG-MyIbTUILIEKCOPHL.
MYJIbTUIUIEKCOPBL. U UX
IIPUMCHCHUEC
5. |Metost n3mepenms Mertonbl U3MepeHus IapaMeTPOB BOJIHOBOJIOB: 3aTyXaHHUs, KB, pedepar
TapaMeTpoB %OHHOBOHOB PasMEPOB 101 MOJBI U BOJTHOBOIHBIX XapaKTCPUCTUK
HUHTETrpaJIbHOU OIITUKH
6 |Marepnaini i TEXHONOTHH |\ foro 11 ()opMHPOBAHKS SIEMEHTOB H yCTPOICTE KB, pegepar
(hopMupoBaHUs N
MHTErpaibHOM ONTUKH B CTEKIIE,
HUHTEIrPAIbHO-ONITHYECKUX
exen CETHETOMJIEKPUUECKUX KPUCTAILIAX,
‘ MOJTYIIPOBO/IHUKOBBIX U TIOJTMMEPHBIX MaTepUasax.
HpOMLILHJ'IeHHLIe TEXHOJIOTUM IIPOU3BOJICTBA 3JIEMEHTOB U
yCT‘pOﬁCTB I/IHTerpaJII)HOI?'I q)OTOHI/IKI/I B CTCKJIC U
NOJYTIPOBOAHUKOBBIX MaT€puaiax
7 KB, pedepar
I/IHTera.H])HO'OHTI/IquKI/Ie I/IHTerpaJ‘[BHO OIITUYCCKUEC NAaTYHUKU (bI/I?)I/IquKI/IX BCIIMYUH 2
AT (naBnenus, TeMmmepatypbl, CKOPOCTH) M  XHMHKO-
OHOJIOrMUECKHMX PpE€arcHToB.
8 KB, pedepar
CyGMUKpOHHAS Texnonornus (GpOPMUPOBAHUS BOIHOBOAHBIX CXEM » pedep
(13 ~ 2
UHTETpaJIbHAs ONTHKA. KPCMHHH Ha U30JIATOPE .
9 | DOTOHHBIC KPHCTATIBI M | (oropmpie KPHUCTAIUTBI M YCTPOUCTBA HA HX OCHOBE.. KB, pedepar
ONTHYECKHE
MUKPOPE30HATOPEL.
10 D} PexT mwI1a3MoHHOro pe3oHanca. [IpoMBINICHHBIE KB, pepepar
TlosepxHoCTHBIE OMOCEHCOPHI HA OCHOBE MOBEPXHOCTHBIX MIa3MOHOB.
[JIa3MOHBI B WHrerpanpHas ONTHKA HA OCHOBE IUIA3MOHHBIX
MCTATIOIMSICKTPIHICCKUX | o rryrgeckux mieIeBBIX BOTHOBOIOB.
CJIOMCTBIX CPENAX U MX
NPUMCHCHHC. I'uranTckoe yCuJI€HHE CUTHAJIOB pPaMaHOBCKOIO
paccessHMs ~ CBETa M JIIOMHHECICHIMH  Ha
I'nranTckoe ycuieHue HAaHOCTPYKTYPHUPOBaHHBIX METAIMYECKUX
SIEKTPOMArHUTHOTO MOJIA |opepXHOCTAX. bBHOCEHCOPHI Ha OCHOBE 3(dexTa
BOJM3M METAITMYECKHX  |SERS,  [JoBepXHOCTHO-yCHJIEHHas — paMaHOBCKas
Y
HaHOCTPYKTYP (SERS).  |cpexrpockomus ans pacriosnaanns Guomnornueckix
COCIMHEHUI.
11 ONTHYECKHE METaMaTEpHaabl C OTPHIATEILHBIM KB, pedpepar
Onruueckne HOKa3aTeNeM HpENTOMIIEHUS B OmmKHER
MeTamaTepuallbl UH(PAKPACHOM U BUAUMO 06IIaCTAX CIEKTpa
12 CVOMUKDOHHAs Onrtrdeckass MUKPOCKOTHS B OJIDKHEM U TaTbHEM KB, pedepar
y p mosie. Mansre anepTypsl. OnTryeckuii mpeaen Aooe.
MHUKPOCKOIIHS.
CyOBOJTHOBOE TIPOCTPAHCTBEHHOE pa3pelIeHue.
PaznuuHble BU/IBI CYOMUKPOHHON MUKPOCKOIIHH.
13 |Hanogoronuka s Onruueckas  OMOMEIUIMHCKAs  CyOMUKpOHHAs KB, pedepar
OnousnKe M MEAUIMHE. | \yryoctyka,  DOTOAMHAMMMECKAS Tepanus ¢
HAHOYACTHIIAMH.
14 BBenenue B KBaHTOBbIE BbIYMCIIEHUS. KyOHTHI Ha KB, pedepar

Hanodoronuka n
KBaHTOBBIE BEIYHCIICHHSL..

OCHOBE  omnTH4ecKux  (oToHOB.  OmnTHUeckue
JIOTHYECKHUE JJIEMEHTEI. I'eneparus u
JNETeKTUPOBAaHUE OAMHOYHBIX (DOTOHOB IIPU ITOMOIIH
HaHO(OTORIIEKTPOHHBIX YCTPOMCTB




IIpumeuanue: KB — 0TBEThI HA KOHTPOJIbHBIE BOIIPOCHI

2.3.2 JlabopaTopHbIe padoThI

No Tema ®dopma TeKyIIero
n/ KOHTPOJIS
n

1 | PacueThl BOJHOBOJIHBIX XapakTEpUCTHK M pacrupeaeneHuil | OTdeT mo abopaTtopHoOit
MoJIeH IUIAaHAPHBIX ONTHYECKUX BOJHOBOJOB pa3IMYHBIX pabore
THUIIOB.

[Ipy  w3yyeHMHM  JOUCHUIUIMHBI ~ MOTYT MPUMEHSTCS  AJIGKTPOHHOE  OOydYeHHe,
JIMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOJIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 IIpumepHasi TeMaTHKA KypPCOBBIX pa0doT (IIPOEKTOB)

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUus JJI CaAMOCTOSATEeIbHOH pPadoThl
00y4YarOIIHUXCS 10 JUCHUILIMHE (MOLYJIIO)

[lepeueHs yueOHO-METOIUIECKOTO OOECTICUEHHS TUCIUILTIHBI TI0

No Bux CPC BBITIOJIHEHUIO CAMOCTOSITEIbHON PabOThI
1 |HUzydenue tem MeTtoandeckre ykazaHHs IO OPraHU3aldd CaMOCTOSATEIFHON paboThI
JUCLUTUTAHBI, o aucuuiuinee «MHTerpanbHas onTuka 1 HAHO(OTOHUKAY

BeIHeceHHbIe Ha CPC

2 |[loaroroBka oT4eToB 10  |MeToAMYECKHE YKa3aHUsI IO OPraHU3AIUN CaMOCTOSATENFHON paboThI
nabopaTopHbeIM padoTaM 1o AucuUILINHE «IHTerpanbHas ONTHKa 1 HAHO(OTOHUKAY

3 |[loaroroBka Kk 3a4ety MeToauueckue yka3zaHHs [0 OpraHU3al[ii CaMOCTOSITeIbHON paboThI
1o puciuminHe « IaTerpanbHas onTrkKa ¥ HAaHO()OTOHUKA»

Y4yeOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYaIOIIUXCS W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbst (OB3) mpenocrasnstorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS M BOCHIPUSATHS HH()OPMAITIH:

Jlist 1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHo (opme Ha s3bike bpaits.

JUiist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popmMme ayauodaiina.



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. OOpa3oBaTesIbHbIEe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHMH JIUCHUILINHBI
(Momy.Jis)

B Xxozme wu3ydyeHHMs [UCHUIUIMHBI MPEJYCMOTPEHO MCIIONb30BAaHUE  CIEAYIOLIUX
00pa3oBaTeNbHbIX TEXHOJOTUM: JIEKUWHU, MPaKTHUYEeCKHE 3aHSATHS, CaMOCTOsITellbHAas pabora
CTYJICHTOB.

KoMneTeHTHOCTHBIN MOAXOA B paMKax MpEenojaBaHUsl IUCLUUILIMHBI peaju3yercs B
UCIIOJIb30BAaHUN HMHTEPAKTUBHBIX TEXHOJOTMH M aKTUBHBIX METOJOB B COYETaHUM C
BHEAYUTOPHON pabOTOM.

WudopmanvoHHble  TEXHOJOTHM, TPHUMEHSEMbIE TPH HU3YyYECHHUH JAUCHUILIAHBL:
UCIIONIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpcoB,  JOCTYNHBIX B HH(OpPMalMOHHO-
TEJICKOMMYHUKAIIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30oBaTeNIbHbIC TEXHOJIOTUH, IPUMEHSIEMBbIE IPU U3YUECHUN TUCIUILTAHBI
— JUIsl JMIl C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTallU} C UCIOJb30BAHUEM JIEKTPOHHOM MOYTHI.

1. OueHouyHble cpeacTBa JAJS TeKyllero KOHTPOJISI  YyCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTAllUN

OneHoYHBIE CpelcTBa MpeaHa3HAueHBl Ui KOHTPOJIE M OLEHKH 00pa30BaTEeNbHBIX
JOCTHKEHUI 00YyYaromuxcsi, OCBOMBIINX MPOTrpaMMy yueOHOW AUCHMILTUHBI « DJIEKTPOTEXHHUKA
U 3JIEKTPOHUKAY.

OneHoYHBIE CpeICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUasbl sl TPOBEACHHS TEKYIIero
KOHTPoJIA B (OpMe KOHTPOJIbHBIX BOIPOCOB IO TEMaM JAUCLHUILIMHBI W IO OT4YeTaM
71ab0paToOpHBIX PabOT U MPOMEKYTOUHOM aTTecTaluu B GopMe BOIMPOCOB U 33JaHUIN K 3aUeTy.

TunoBbie KOHTPOJIbHBbIC 32JaAHUSI HJIH HHbIE MaTePHAJIbl, HEOOXOAMMBIE VIl OLCHKH
3HAHMH, YMEHHI, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XapaKTePU3YyOIIHX ITAMbI
(opMupOBaHUSsSI KOMIIETEHIIHII B IpoIecce OCBOCHHUsI 00Pa30BaTeIbHOM NPOIrPaMMbl

Ilpumepnolii nepeuens 60npocoe u 3a0anuil
3adeTHO-3K3aMeHallMOHHbIE MATePHaJIbI /sl IPOMEKYTOUHOI aTTecTalnu (3a4er)
Hwxe npuBosaTCS IpUMeEpbl KOHTPOJIBHBIX BOIIPOCOB paboueil mporpaMmBbl.
1. dusnueckuii MexaHU3M KaHAIMPOBAHUS ONTHYECKOIO U3ITyUYEHUS! B MUHTETPaJIbHO-
ONTUYECKUX BOJHOBOJAX.
2. TlpuHImI paboThl HHTETPATBHO-ONTHYECKOTO HAPABIEHHOTO OTBETBUTEIIS.
3. Ipunnun padorst AWG-mMyabTHIIIEKCOPA.
4. TlpumeHneHue anneKkTpoonTuiyeckoro 3¢dexra 11t co3JaHus BOIHOBOJHOTO MOAYJISITOpa
onTuueckoro usnydenus Maxa-Llennepa.
5. Texnonorus GpopMupoBaHUS IEMEHTOB HHTETPAIBHON ONTUKHU METOJIOM HOHHOTO
oOMEHa B CTEKJIE.
6. OnTnyeckne XapakTepUCTUKH (POTOHHBIX KPHCTAIIIOB.
7. IlpuHIMI AEWCTBUS MHTETPAIbHO-ONITHYECKOTO JTaTYMKa BpallleHus1 Ha OCHOBe 3¢ dekra
Canbska.
8. OnTHueckue CBOMCTBA MOBEPXHOCTHBIX MIIa3MOHOB.
9. Onrtuueckue OHWOCEHCOPHI HAa OCHOBE IMPU3MEHHOIO BO30YXKIEHUS TIOBEPXHOCTHBIX
IJIa3MOHOB
10. dusnyeckre MPUHLIUITBI CYOMUKPOHHON MUPOCKOIHUH.
11. I'uranTckoe yCUIIEHHME CUTHAJIOB PAMAHOBCKOI'O PACCESHUS CBETA U JIIOMUHECLIEHLIUN Ha
HAaHOCTPYKTYPHUPOBAHHBIX METAJUINYECKUX MTOBEPXHOCTSIX.



12. OnTuyeckue CBOMCTBAa METaMaTEPUAIOB C OTPHUIATEIbHBIM IMOKA3€JIEM MPEIOMIICHHUS.

13. ®uznyeckre OCHOBBI KBAHTOBBIX BHIYMCICHUN. KyOUTBI Ha OCHOBE ONTHYECKUX (DOTOHOB.
14. CyOMuKkpoHHAas HHTErpaibHAasi ONTHKA HA OCHOBE JUAJIEKTPUUECKUX U
MCTAJUIOAUIJICKTPUICCKUX IJIa3MOHHBIX BOJIHOBOAHBIX CTPYKTYD.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHust

Kpurepuu onieHMBaHUsA 110 3a4ETY:

«3a4TE€HO». CTYIEHT BIAACET TEOPETHMYECKMMM 3HAaHUSAMU 10 pas3jieiaaM JUCLUIUIAHBI,
JIOTyCKAaeT HE3HAYUTENIbHbIE OLIMOKH; CTYJIEHT YyMEET IPAaBUIBHO OOBICHATH OCHOBHOM
MaTepuai JUCUUIUIMHBI, HIUTFOCTPUPYS €ro NIPaKTHYECKUMU IPUMEpaM;

«HE 3a4YTEHO»: MaTepual HE YCBOEH WM YCBOCH YaCTUYHO, CTYACHT 3aTPyAHSETCS IPUBECTH
IPAaKTUYECKHE IMPHUMEpPHI, JAOBOJBHO OrpaHMYEHHbI 00bEeM 3HAHUN MaTepuaga MPOrpamMMbl.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBBsI BHIOUPAIOTCS C YYETOM UX WHAMBUIYATBHBIX TICUXO()HU3UYECKIX OCOOCHHOCTEM.

— Ipy HEoOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbS [TPENOCTABIISAETCS JOMOJIHUTEIBHOE BPEMsI ISl IOJATOTOBKU OTBETA HAa dK3aMEHE;

— IIPU NPOBEJICHUH IPOLEAYPbl OLIEHUBAHUS PE3YyJIbTATOB 00yUeHHs] HHBAINIOB U JIULL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCSI UCIIONB30BAHUE TEXHHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH JIJIsl 00YYArOIIUXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB IpOLEIypa OLEHUBAHUS pE3yJbTaTOB OOYyYEHHUs MO JAUCLHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponenypa oneHMBaHUs Pe3yJIbTATOB OOYYEHMs MHBAIWIOB U JIUI[ C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMH  3JI0POBbSI I10 JUCHUIUIMHE (MOJIYJIIO) TMpelycMaTpuBaeT IPeI0CTaBICHUE
uHpopmauuu B (opMmax, aJANTUPOBAHHBIX K OrPAaHMYCHHUSIM HX 370POBbS U BOCHPHUATUSA
uH(popMauu:

Jlnist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0y4aromuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1. YueOHasi auTeparypa
OcHoBHasi InTepaTypa

1.UrnaroB, A. H. OnrosnektpoHnka 1 HaHO(GOTOHUKA : yuyebHoe mocodue / UrnatoB A. H. -
CII6. : Jlans, 2017. - 596 c. - https://e.lanbook.com/book/95150#authors.

2 Kynpunn, HO. H. CoBpemeHHas ontika U pOTOHHKA HaHO- 1 MuKpocucteM / Kynpuun 1O. H. -
M. : ®DUSMATIJIUT, 2016. - 440 c. - https://e.lanbook.com/book/91158#book _name.
3.Hukutun, B.A. DiaekTpocTUMyYIMpOBaHHAsS MHUTPAIUs HOHOB B MHTETpalbHON onTHke / B. A.
Huxutun, H. A. SlkoBenko ; M-Bo oOpa3oBanus u Hayku Poc. denepanuu, Kybanckuii roc. yH-
T. - [3-e u3n., non.]. - Kpacuomap : [KybaHckuii rocymapctBeHHbIi yauBepeutet], 2013. - 245 c.


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

4.Canex, baxaa E. A. OnTtuka u ¢poronuka. [IpuHIMIBEI 1 TpUMEHEHHUs : [ydeOHoe mocodue : B 2
T.]. / b. Canex, M. Teiix ; nep. ¢ aurn. B. JI. Jlep6osa. - Jonronpyaustit : MaTemnekr, 2012. -
759 c.,

5.Jlapkun, A.W. Korepentnas ¢oronuka : [yuebnuk| / A. U. Jlapkun, @. T. C. Oy. - M. :
BMHOM. JIa6oparopus 3uanwuii, 2009. - 317 c.

6.ITanoB, M.®. ®usnveckrie OCHOBBI HHTETPAIBHON ONTHKY : y4eOHOE MOCOOue ISl CTYICHTOB
By30B / M. @. Ilanog, A. B. Conomonos, FO. B. ®unatos. - M. : Akanemus, 2010. - 427 c.
7.5ar, Mart. OnTrKa U Jga3epsl, BKJIIOYask BOJIOKOHHYIO ONITUKY W ONTUYECKHE BOJTHOBOIKI / M.
Sur ; nep. ¢ anrin. H. A. Jlunynosoii, O. K. Hanus, B. B. CtparonoBuu ; mox pexn. B. B.
Muxaitnuna. - M. : Mup, 2005. - 541 c. : ui. - ISBN 5030034579. - ISBN 354065741X : 586 p.
8.bappiOnH, A.A. DIIEKTpOIUHAMUKA BOJHOBEAYIIMX CTPYKTYpP. Teopus BO3OYKICHHUS U CBSI3U
BosiH / A. A. Bapeioun. - M. : ®DUSMATIINT, 2007. - 510 c.

9.'onuapenko A.M. OCHOBBI TEOpPHUHU OINTHYECKUX BOJHOBOZOB / A. M. I'onuapenko, B. A.
Kapnienko. - U3n. 2-e, uctp. - M. : [Enuropuan YPCC], 2004. - 237 c.

JlonoJIHUTeIbHAS JTUTepaTypa

1.BonmHoBoaHas onrosnekTponuka / mox pea. T. Tamwupa ; mep. ¢ anrn. A. I1. T'opobma, I'. B.
Kopntomenko, T. K. YUexnosoit nox pexn. B. . Anukuna. - M. : Mup, 1991. - 574 c.
2.IIpoxopos B.Il. MonenupoBanue (HU3NKO-TEXHOJIOTHUECKUX MapaMeTPOB OMNTHYECKUX
MOHOOOMEHHBIX BOJIHOBOZOB : MoHorpadwusi / B. II. Ilpoxopos, H. A. flkoBenko ; M-Bo
oOpa3oBanus u Hayku Poc. @enepanuu, Kybanckuii roc. yH-T. - Kpacnomap : [Kyb6anckuii
rocyaapcTBeHHbIl yHUBepcutet], 2014. - 197 c.

3.KentukoB, A.M. MUKpOCTpYKTYpHUpPOBaHHBIE CBETOBO/IbI B ONITUYECKUX TEXHONIOTUAX / A. M.
Kentukos. - M. : DUSMATIINUT , 2009. - 191 c.

5.2. llepuoanyeckasi JuTepaTypa
1. Basel nanaeix komnannu «Vet Bero» http://dlib.eastview.com
2. DnextponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHbIe CIIPaBOYHBLIEC CUCTEMbI
JIeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):
ABC «FOPAUT» https://urait.ru/
ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMHy www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

AW NE

Ipodeccuonasibublie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans nznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunast anexkrponnas oudnuorexa (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIMX 3aIaJHBIX HAy4YHBIX )KypHaIOB Ha Poccuiickoit
atdopme HaydHbIX )KypHatoB HOUKOH http://archive.neicon.ru
7. HaumonanmpHass »neKTpoHHass OuOnwoTeka (AOCTyn K DJIEKTPOHHOW OuONIHMOTEeKe
nuccepraiuii Poccuiickoit rocynapcreennoii oubmuorexu (PI'B) https://rusneb.ru/
8. TIlpesumentckas oubmmorexa um. b.H. Enpumna https://www.prlib.ru/
9. DnektponHas kotekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

AR
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10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/"JIekropuym TB"
http://www.lektorium.tv/

18. VuuBepcuretckas unpopmarmontas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanuoHHble CIPABOYHBIE CUCTEMBbI:
1. KoncynpranT [Imtoc - cipaBouHas mpaBoBasi cucTeMa (JJOCTYII 1O JIOKaJIbHOM CETH ¢
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl cBOGOIHOTO T0CTYNA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHACKUX aAuccepTanmii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMUHHCTEpPCTBO HayKHU U BbICIIEro oopaszoBanus Poccuiickoit @enepanuun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe oopazoBanue” hitp://www.edu.ru/;

6. Wudopmanmonnas cuctema "EnuHoe OKHO 1ocTyma K 00pa3oBaTenbHbIM pecypcam’
http://window.edu.ru/;

7. EnuHas kosuteknus nudpoBsIx 00pa3oBaTelbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®enepanbHBII LHEHTP HHPOPMATIOHHO-00PAa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekr ['ocynapcTBEHHOTO HHCTUTYTa pyccKkoro si3pika uMeHn A.C. [Tymkuna
"O6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMannoHHBIN opTan "Pycckwuii si3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

12. Cnosapu u sHimkioneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yueda" hitp://www.ucheba.com/;

14. 3akonHompoekT "O6 obpasoBanuu B Poccuiickoit denepannn". Bonpocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBEeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMaILHOHHBIE pecypchl

KyoI'y:

1. Cpena MoaysnbpHOTO AMHAMUYECKoro ooydenus hitp://moodle.kubsu.ru

2. ba3a yueOHBIX IUIaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, ITyOIHKaIMNA U
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIHOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHbIEe 00pa3zoBaTelibHbIE pecypchl Kadeapbl MHPOPMAIMOHHBIX CHCTEM U
TexHonoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHama "IIIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. Metoanuyeckue yKa3aHus 1Jis1 00y4arOIMXCS 10 OCBOCHUIO 1M CHUILTHHbI
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ConpoBokJIeHUE CAMOCTOATEIHHOM PabOThI CTYIEHTOB MOXKET OBITH OPIraHU30BAHO B
CIEeIyOMHUX popMax:

— COCTaBJICHUEM HHIWBUAYAIbHBIX IUIAHOB CAMOCTOSITENIbHOW pabOThl KaXAOTO U3
CTYZCHTOB C yKa3aHHEM TeMbl U BUAOB 3aHATHIA, (JOPM U CPOKOB MPEJCTABICHHS PE3yIbTATOB;

— TNPOBEJCHHEM KOHCYJbTAlMi (MHIUBUAYAIBHBIX WM TPYNIOBBIX), B TOM YHCIE C
NPUMEHEHHEM JIMCTAaHIIMOHHOM cpeibl 00yUCHHS.

Kputepuii onieHKu 3QPEKTUBHOCTH CaMOCTOSITEIBHON pabOTHI CTYACHTOB (hOPMUPYETCS
B XO0/I€ IPOMEXYTOUYHOTO KOHTPOJISL MPOLIECCa BBIMOJIHEHUS 33JaHUN M OCYIIECTBIISCTCS Ha
OCHOBE pAa3JMYHBIX CIIOCOOOB B3aMMOJEHCTBHS B OTKPBHITOW WH(GOPMALMOHHON cpene u
oTpakaercs B Tmporuecce (OPMHPOBAHUS TaK HA3bIBAEMOTO «JJIEKTPOHHOTO MOPTdens

CTYJICHTa».
B coorBerctBMM ¢ O3THUM TpU TPOBEACHUH OINEPATUBHOIO KOHTPOJISI MOTYT
WCIIOJIB30BAaThCS  KOHTPOJBHBIE  BOMPOCHI K  COOTBETCTBYIOIIMM  pasjellaM OCHOBHOM

JUCUHUIIIMHBI « DJIIEKTPOTEXHUKA U FTIEKTPOHHUKAY.

Kontponb ocymiecTBisieTcss MOCPEACTBOM TECTUPOBAHMS CTYJEHTOB MO OKOHYaHUH
M3YYECHUS TeM YUYeOHOMN AUCHUIIINHBI U BBIIOJHEHUS MTUChbMEHHBIX KOHTPOJIBHBIX padoT.

CompoBoKIeHHE CaMOCTOATENBHON PadOTHI CTYACHTOB TAK)KE OPraHU30BAHO B CIIEAYIOIINX
dbopmax:

— BBINIOJIHEHUE CEMECTPOBOM KOHTPOIHHON PadOTHI MO UHANBHUAYAIBHBIM BapUaHTaM;

— YCBOEHHME, JOMOJHEHHE U BHUKaHUWE B pa3Oupaemble pa3lieibl AUCHUILIUHBL TPH
MOMOIIM 3HAHUW MOJyYaeMbIX IO CPEACTBAM HW3YUYEHUS PEKOMEHAYEMOH JUTepaTypbl M
OCYIIECTBIISIEMOE ITyTeM HaNKUCaHUus peepaTUBHBIX padoT;

— KOHCYJIbTAllUM, OPTaHU30BAHHBIC HJIsi PA3bSICHEHUS NPOOJIEMHBIX MOMEHTOB IIpHU
CaMOCTOSITEIbHOM M3YYEHUHU TE€X WJIM HMHBIX aClEeKTOB pa3JieloB yCBauBaeMol MH(oOpManuud B
JUCLUIUINHE.

K cpencrBam obecniedeHus: OCBOCHUS AUCIUIUTHHBI «DJIEKTPOTEXHUKA U DJICKTPOHUKA»
TaK)XK€ OTHOCSTCS DJIEKTPOHHBIC BapUAHTHI JIOMOJIHUTEIBHBIX YUEOHBIX, HAYYHO-TIOMYJISIPHBIX U
HayYHbIX U3JIaHUI 110 TAHHOMN JUCUHUILIAHE.

Pexomennayercs crnenyronuii rpa@uK U KaJeHIAPHBIN TUTAaH CaMOCTOSATEIHLHON paboThI
CTYJICHTOB I10 Y4€OHBIM HEJIEIISIM:

TunoBble 3aJaHus AJs1 CAMOCTOSITEJILHOM paﬁoTbl CTYACHTOB

Cpoxu
®opmMma mpea- P
No . BBITOJI-
Tema unu 3a1aHUC TCKYIICU pa6OTI:>I CTaBJICHUA
TEMBI HEHUA
€3YyJIbTaTOB
pesy (Hemenm)
1. Meton 9((EKTHBHOrO  IMOKa3aTeasl  MPEITOMIICHHS YcTHBIN OTBET, 1
pacueTa BOJIHOBOIHBIX XapaKTEPUCTUK KaHATBHBIX TEKCTOBBI
ONTHUYECKHUX BOJHOBOJIOB JIOKYMEHT
2. dopmupoBaHUe BOJIHOBOJTHOTO pexxuma YCTHEII OTBET, 1
pacIpoCTpaHEHHsST ~ ONTHYECKOTO  M3JIYyYeHUsS B TEKCTOBBIH
BoJIHOBOAX ¢ yreukoi (leaky waveguides) JOKYMEHT
3. N3mepenue 3QpPeKTUBHOTO MOKa3aTess MpeIoMIICHH YCTHBIN OTBET, 1
BOJIHOBOJIHOM MOJIbI METOJIOM €€ TPU3MEHHOTO TEKCTOBBIN
BO30YKIICHHS JIOKYMEHT
4., [puHIMI PabOTHl 3JIEKTPOONTHIECKOTO BOIHOBOIHOTO YCTHEII OTBET, 1
onTu4eckoro Moayisaropa Maxa-LleHnepa B pa3InaHbIX TEKCTOBBIH
pexuMax padoThI JIOKYMEHT




5. VCTHBIN OTBET, 1
®dopmupoBaHKUE BOJIHOBOJIHOTO PEXKUMA .
TEKCTOBBIH
pacIpocTpaHeHHs ONTHYECKOTO U3ITyUCHHUS B
(hOTOHHBIX KpUCTAIIAX AOKYMCHT
6 WHTerpanbpHO-ONTHYECKUE JaTYMKN KOHIIGHTPALUU YcTHbI OTBeT,
XMMHUYECKHX BEIIECTB. IPUHIUIT ACHCTBUS TEKCTOBBIH
JOKYyMEHT
7 Texnonorus GopMHUpOBaHHS FITEMEHTOB CyOMIKPOHHOM YcTHBI OTBeT,
HWHTETPAIBHON ONTHUKH ‘“KPEMHHUH Ha H30iTOpe” TEKCTOBBIH
JOKYMEHT
8. Onruueckue CBOMCTBA MOBEPXHOCTHBIX YcTHbI OTBeT, 1
9JIEKTPOMAarHUTHBIX BOJIH HA OCHOBE OBEPXHOCTHBIX TEKCTOBBIH
IUIa3MOHOB JOKYyMEHT
9. [MpuHIMI paGoTH! GIIMKHETIONBHOTO MHUKPOCKOTIA VYcTHBI 0TBeT, 1
TEKCTOBBIN
JOKyMEHT
10. Onrtudeckne CBOUCTBA (POTOHHBIX KPUCTAIIIOB YcTHBI OTBeT, 1
TEKCTOBBII
JOKYyMEHT
11 MeramaTtepuansl ¢ OTPULATENIBHBIM  IIOKAa3aTelleM VYcTHBIN OTBET,
TIPEIOMIICHUS TEKCTOBBIH
JOKyMEHT
12 CyOMUKpOHHAsI HHTETpaIbHAS ONTHKA VYcTHBI OTBeT,
TEKCTOBBII
JOKyMEHT

B ocBoeHMM NUCIUTUITMHBI WHBAJTUAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOMBINIOE 3HAYCHHE WMEeT HHJIWBHIyallbHas ydeOHas paboTa (KOHCYNIbTalluu) —
JIOTIOTHATEITFHOE PA3bsICHEHHE yIeOHOT0 MaTepHara.

NuouBuayanbHble KOHCYJBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIUM HHJIMBUTYaTU3allMN O0yUEHUS W YCTAaHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJIy TpernofaBaTeieM W OOy4arolIMMCS WHBAIWIOM WM JHUIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTepua/ibHO-TeXHHYECKOe odecneyeHne o JUCHUIIMHe

IIo Bcem BuaaM y4yeOHOM MAEATENBHOCTH B paMKax TUCHMIUIMHBI HCHONb3YIOTCS
ayIUTOpUH, KaOMHETHl U JTabOpaTOPHH, OCHAIIEHHBIE HEOOXOAMMBIM CHEIHATH3UPOBAHHBIM U
71a00paTOpPHBIM 000y IOBAaHUEM.

HanmenoBanue CIICaJIbHBIX

OCHAIIIEHHOCTD CIIEIHAIBHBIX

IlepeueHb TUIIEH3MOHHOTO

THUIIA

9KpaH, MPOEKTOP, KOMIBIOTEP

[IOMEILEHUI NIOMEILECHU N MIPOTPaMMHOTO 0becreueHHs
Y4eOHas ayIuTOpus st | MeGenb: yueOHas Mmebenn OnepanroHHas cuctema  MS
MIPOBEJICHUST 3aHATUN JICKIIMOHHOTO | TeXHHYECKHe CpeCcTBa OOyUESHHUS: Windows 10; wuHTErprpoBaHHOE

oducnHoe npunoxenue MS Office

VYuebnas aymutopum N137C  mist
MIPOBEICHUS Ta0OPATOPHBIX PadoT.

Meobenn: yuebnas mebenb
ObopynoBanue:
CIeHATN3UPOBAHHbIE y4eOHo-
HCCIIEIOBATENbCKUE CTEHIBI  JUIs
MIPOBEJICHUIO JTa0OPAaTOPHBIX PadboT
10 HWHTETPAILHOW  ONTHKE W
HaHO(OTOHHKE

VYuebOnast aymuropun N133c s

Mebenp: yuebHas MebOenb

OnepanroHHas cucteMma  MS




MIPOBEJICHUS TA00PAaTOPHBIX PadOT

Texuuueckue CpeacTBa 06y‘{CHI/IﬂZ
OKpaH, MOPOCKTOD, KOMHLIOTCpHLIﬁ
Kjacc

Windows 10; npunoxenue Matlab.

VYuebnast aymuropun N133c nmns
MIPOBEJICHUS TEKYILIEro KOHTPOIS U
MIPOMEXKYTOYHOH aTTecTallu

Meobernb: yuebHas MeOenb
TexHUYIECKHE CPEICTBA O0YUCHHUS:
9KpaH, MPOEKTOP, KOMIBIOTEPHBIM
KJIacc

OnepannoHHast cucrtema MS
Windows 10; uHTErpupoBaHHOE
oducnoe mpunoxxenne MS Office,
npunokenne Matlab.

Hns

CaMOCTOSTEILHONU

paboTel  OOywaromumxcs

MPEAYCMOTPEHBI

MIOMEIICHHUS,

YKOMIUIEKTOBAaHHbIE CHEIHMATM3UPOBAHHON MeOebl0, OCHAIlIEHHbIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTu «HTepHeT» M o0ecreueHneM JOCTyna B JIEKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTEIbHYIO CpEAy YHUBEPCUTETA.

HaumeHnoBanue noMemeHui ais
CaMOCTOSTEIIFHOU pabOThI
0o0yJaroImuxcs

OCHAaIIEHHOCTh TOMEILEHUH IS
CaMOCTOSTEIILHOU pabOTHI
00yJaromuxcs

HepequL JIMIICH3UOHHOT'O
IporpaMMHOTO obecrnieueHust

TTomemieHue a1t caMOCTOSATEIHLHOM
paboThI o0y4aromuxcs (IUTaTbHBIN
3an HayuHoii OnOIHOTEKN)

Meobenp: yuebnas mebenb
Kommnexkr  cnenuann3upoBaHHON
Me0eTH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C TMONKIIOYEHHEM K
nHpopMannOHHO-
KOMMYHUKAalUOHHOI
«/HTEpHET» M OCTYIIOM B
JMIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa30BaTEIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopymoBaHHe, OOECIICUHBAOIIEE
JOCTYIl K  CeTH  HHTEPHET
(mpoBomHOE COCIITHEHUE u
OecIpoBOTHOE  COCOUHEHHE 10
texHosoruu Wi-Fi)

CCTHU

OnepaunonHass  cuctema  MS
Windows 10; wuHTErpupoBaHHOE
oducHoe npmnoxxenue MS Office.




