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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
MHTETPAJIBHON ONTHKHA M HAaHO(POTOHUKH, BBINOIHAIOMUX (QYHKIUH OOpaObOTKM ONTHYECKUX
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
W3yuenne ¢yHAaMEHTATBHBIX OCHOB (DYHKIIMOHMPOBAHUS W 0a30BBIX NPUEMOB pa3pabOTKH
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 MHpPOBBIX TEHACHLUMH pa3BUTUS (YHIAMEHTAJIbHBIX HAy4YHBIX MCCIEAOBAHUN U
HayYHO-KOHCTPYKTOPCKHUX Pa3pabOTOK B 00J1aCTH HAHO(DOTOHUKH.

1.3 MecTo AMCUMIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuunnuna «VHTerpanbHas ontuka 1 HAHOPOTOHMKA» OTHOCUTCS K YacTH JAUCLHUILINH
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 33724 N0 AUCHUIUIMHAM «ONTORIEKTPOHHBIE U KBAHTOBBIE IPHUOOPHI», * CHCTEMBI U
CETH ONTHUYECKOU CBSI3U .

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

N3yuenne paHHOW y4yeOHOW MUCHMIUIMHBI HAmpaBiIeHO Ha (QOpMUpPOBAHUE Y
oOyuaronuxcs CaeayonX KOMIeTeHII:

Kopn 1 HaumMeHOBaHME UHMKATOpa™

Pesynbratel 00yueHHs 1O AUCLUIUIMHE

I1K-1

Cnoco0OeH IIPUMCHATH COBpPEMCHHBEIC B pPE3YILTATE OCBOCHUA IUCHUIIIMHBI CTYACHT
TCOPECTUUYCCKHUEC M ODKCICPHUMCHTAJIBHBIC | JOJDKCH:

MCTObI HCCICOOBAaHUA C OCJIbIO 3HaTh: Dduznueckue IIPUHIUIIbI pa6OTI>I
CO3aHuA HOBBIX MNCPCICKTUBHLIX | 9JICMCHTOB U YCTpOfICTB nnaHapHoﬁ (I)OTOHI/IKI/I u
CpCacCTB HH(bOKOMMYHHKaHHﬁ, HaHO(i)OTOHI/IKI/I, OCHOBHBIC TCXHOJIOI'MHU
HCIIOJIB30BAHUIO u BHCAPCHUIO (1)OpMI/IpOBaHI/I${ HHTCI'PAJIbHO-OIITUYCCKUX CXCM.

PE3YyIbTATOB HCCIIeIOBaHUM

NIIK-1.1 Hcnonp3yeT OCHOBBI CETEBBIX
TEXHOJIOTUH, HOPMATHBHO-TEXHUYECKYIO

CoBpeMeHHBIN ypOBEHb, OCHOBHBIE TEHICHIUM U
NEPCIIEKTUBBI Pa3BUTHUS ONTUYECKOW IIIEMEHTHOU
6a3pl  MHPOKOMMYHHMKAIIMOHHBIX  TEXHOJIOTHIL.
OcHOBbI  pabOTBI C HCTOYHMKAMU HAy4dHO-

AOKYMCHTALUIO, TPeOOBAHMS | TeXHHUYECKOH MHMOPMAIIHHL.
TCXHIICCKHAX PCTIIAMEHTOB, | Yyerp: [IpoBOAMTH pacdeThl M MPOCKTUPOBATH
MEKAYHAPOLHBIC . 1 HAUWOHANBHBIC | Gaz0ppie  HeMEHTHI  MHTErpalbHO-ONTUYECKHX
CTAHJAPTBI B OOJACTH  KAYECTBEHHBIX | o\ Visyuars HAYHO-TEXHHCCKYIO
nokazareneit paboThI 4 N
UH(OPMAIIMIO, OTEYCCTBEHHBI U 3apyOCIKHBIIH

UH()OKOMMYHHKAI[HOHHOTO .

_ OTIBIT MIPH MTPOCKTHPOBAHUH CETEH U CUCTEM CBSI3H
o0opynoBaHuUs;

Brnanets: Meroaukamu MMPOCKTUPOBAHUA n




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

WIIK-1.2 PabGotaeT ¢ NpOrpaMMHBIM | U3MEPEHUSI  MApaMeTpPOB  CXEM  IUIaHAPHOU
obecriedeHHEM,  UCIOJb3YEMBIM  IIpH dotonuku. IlepBUYHBIMH HaBBIKAMU W3Y4YCHUS
obpaboTke MH(OPMALHHY | HayqHO-TEXHUIECKON UHpOpMaLny,

MHQOKOMMYHHKAIMOHHBIX CHCTEM M MX | GTeyeCTBEHHOTO U 3apyOEKHOrO OIBITA U
COCTaBJISIOIIHX;

WIIK-1.3 Bnaneer HaBbIKaMH aHalM3a
OTIEpaTUBHOM uHpOpMaUN 0
3aITaHUPOBAHHBIX " aBapUIHBIX
paboTax, CBSI3aHHBIX C TpEpHIBAHHEM
MPEJOCTaBICHUSI  YCIYr,  KOHTPOJIS
Ka4decTBa MPEA0CTABIISIEMBIX YCIYT

MPOCKTUPOBAHUHU ONTUYECKUX JIEMEHTOB U CXEM
JUIS CETEW U CUCTEM CBSI3U.

IK-7

Crioco0eH K MpOeKTHPOBAHUIO 0OBEKTOB
n CHUCTEM CBA3H,
TCJICKOMMYHHUKAIITUOHHBIX CHUCTEM C
MNPUMCHCHUEM CHUCTEM

ABTOMATHU3UPOBAHHOT'O ITPOCKTUPOBAHUA

Pe3ynbrartel 00ydyeHHs MO AMCUMIIIMHE IOCTUTAIOTCA B paMKax OCYIIECTBIICHHUS BCEX
BUJIOB KOHTAaKTHOM W CaMOCTOATEIbHOW paboThl O0OydaloImUXCs B COOTBETCTBUH C
YTBEP’KICHHBIM y4EOHBIM TUIaHOM.

NHaukaTopbl  AOCTIDKEHUS  KOMIIETEHIIMIM  CUMTAIOTCSA
JOCTHUKEHUH COOTBETCTBYIOIIKUX UM PE3yJIbTaTOB OOyUEHHUSI.

c(hOpMUPOBAaHHBIMH  TIPH

2. CTpyKTYypa U cofiep:KaHue TN CIUTIIUHbI

2.1 Pacnpenesienne TPyaA0éMKOCTH IMCIUILIMHBI 110 BUJAaM padoT

OO6mrast Tpyno€MKOCTh JUCIMIUIMHBI COCTaBisAeT 3 3adyeTHble eauHmIlbl (108 dacoB), ux
pacmpejeneHye 1Mo BujaaM paboT IpeIcTaBiIeHo B TabIuIe

Bugsr pabot Bceero Dopma o0yueHus
4acoB OYHasi OYHO-3204HasI
5 6 SUMHsSA Jletrsis
ceMecTp ceMecTp ceccus ceccust
(dacern) (Jacen) (Jgacen) (dacer)
KoHTakTHasi padoTa, B TOM YHCJIe: 56,2
AyauTOpHBIE 3aHATHA (BCET0):
3aHATHUS JIEKIIMOHHOTO THIIA 14
71a00pPaTOPHBIC 3aHSTHSI 42
MPAKTHYECKUE 3aHATHS
CEMUHAPCKUE 3aHSITHSI
HMuasi KOHTAKTHAasA padoTa:
KonTpons camocTosTensHOM padoThI 5
(KCP)
ITpomexyrounas arrecraims (MKP) 0,2
CamocrosiTe/ibHasi padoTa 46,8
KonTtpoJs
Oomas yac. 108
TPYAOEMKOCTH B TOM 4HCJIe 56,2




KOHTAKTHAs
padora
3a4. eI 3

2.2 ConepxaHue TUCHMILINHBI
Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3/ieiaM JUCIUIUINHBL.

KonnuecrBo uacos
AVIHTODHAS Bueaynuto
No HaumenoBanue pasnenos (Tem) YAUTOp pHast
Bcero pabora
pabota
JI 113 JIP CPC
1 O030pHast JTeKuus 10 HHTETPAJIBHOI ONTHKE M HAHOPOTOHUKE 1
2 |ba3oBble BOJHOBO/HBIE JIEMEHTHI HHTETPaIbHOM onTHKH. Du3ndeckne 1 24
OCHOBBI pacrpOoCTpaHEHU U3JIYUCHHSA B BOJIHOBOJAHBIX CTPYKTYpax.
3 |BonHOBOIHBIE YCTPOHCTBA C MPUMEHEHUEM SJIEKTPOONTHUECKOTO 1 1
AKyCTOONTHYECKOro Y derra
4  |MHTerpalpHO-ONTHYECKHE PA3BETBUTEIIH, HANIPABICHHbBIC OTBETBHTEIH, 1 8
MYJIBTUIUICKCOPBL. U X NPUMEHEHHE
5 .
Merozs! H3MEpeHHst TapaMETPOB BOIHOBOIOB HHTETPAIbHON ONTHKH 1 4
6 |Marepuansl ¥ TEXHOIOTHH (POPMHUPOBAHMS UHTETPATbHO-ONTHIESCKUX
CXEM. 1
7  |MHTerpaibHO-ONTUYECKUE JaTUHKH 1
8 CyOMHUKpOHHas HHTETpajibHasl ONTHKA. 1 6
9 @DOTOHHBIE KPUCTAJUIBI U ONTUYECKHE MUKPOPE30HATOPBI. 1
10 |TloBepXHOCTHbIE IIA3MOHBI B METAJUIOUAICKTPHUECKUX
CJIOMCTBIX CPENAxX U UX IIPUMEHEHUE. 1
I'uranTckoe ycuiieHne 3J1eKTPOMAarHUTHOTO OISl BOIHU3U
METaJUTHYECKUX HAaHOCTPYKTYp (SERS).
1 Ontryeckne MeTaMaTepruatbl 1
12 |CyOMUKpOHHAsE MUKPOCKOITHSI. 1
13 Hanodoronuka B OHopu3MKe 1 METUIIUHE. 1
14 |HaHodOTOHHMKA U KBAHTOBBIC BEIUHCIICHHS. KyOUTHI Ha OCHOBE
onTuIecKkux (HhoToHOB. ['eHepanys 1 TETEKTUPOBAHIE OIMMHOYHBIX
(hOTOHOB TPH TOMOIIHA HAHO(POTOITEKTPOHHBIX YCTPOHCTB.

[Tpumeuanue: JI — nexuuu, 113 — npaktudeckue 3aHsaTHs / cemuHapbl, JIP — maGopaTopHble
3ansaTus, CPC — camocTosiTennbHast paboTa CTyAeHTa

2.3 Conepixanue pa3iesioB (TeM) THCHUILITHHBI
2.3.1 3aHATHS JEKIHOHHOI0 THIIA U CEMHUHAPCKHE 3aHATHS

Ne HaunmeHoBanune Coneprkanue pa3zzena (Tembl) ®dopma TeKyliero




pasnena (TeMbI) KOHTPOJIS
1. |OGzopras JIKIUHS 110 O630pHast KUK [10 MaTEPUAIAM JUCLUILIMHBI KB
HUHTETPAJIbHOU OIITUKEC U
HaHO()OTOHHKE
2. TlnaHapHBle ONTHYECKUE BOJHOBOJALI. BOJIHOBOIHBIE | KB, pedepar
U3J1ydaTCIIbHBIC MOJBI. HHTCFpaHLHO'OHTI/I‘ICCKI/IC
basosrie BOIIHOBO/IHBIC . KaHaJIbHBIE BOJIHOBO/bI, CEIMCHTHPOBAHHLIC KaHAJIbHBLIC
OJIEMECHTBI UHTCTPaJIbHOU
onTHKU. OH3HIECKUe BOJIHOBOJBI. BOIIHOBOZ[BI C BBITCKAaOIIMMHKW BOJIHAMU
OCHOBBI PaCIPOCTPAHEHHS (leaky waveguides). Ba3oBbie BOJHOBOIHBIC CTPYKTYpBI
H3JIYYCHUS B BOJTHOBOJHBIX HHTeraIIBHOfI OIITHKH. FI/I6pI/IZ[HI)IC U MOHOJIUTHBIC
CTPYKTYypax. HHTETPaIbHO-ONTHICCKUE CXEMBEI. Henuneiino-
OIITUYCCKHUEC 3(1)(1)61('1'])1 B OIITUYCCKHX BOJIHOBOAAX.
3. . @dazoBble W aMIUIUTYIHBIE BOJIHOBOIHBIE MOIYJSTOPEI. KB, pedepar
BOHHOBOHHBIe yerpoucTea © CHeKTpaﬂBHBIe OJIEKTPOOIITUYCCKUE U aKYCTOOINTHUYICCKHEC
NPUMEHECHUEM
IEKTPOOIITHYECKOTO 1 ¢bunetpsl. IlepecTpanBaeMble ONTHYECKHE CHEKTPAIbHbIE
aKyCTOONTHYECKOTO 3 peKTa |(PHIBTPEI
4. WuTerpanpHo-onTrndeckue  |MHTErpaabHO-ONTHYECKAE HAIPABICHHBIC OTBETBUTEIIH. KB, pedepar
Pa3BETBUTENH, MEPEKITIOYATENN 1 KOMMYTATOPhI. Y CTPOKCTBA Ha OCHOBE
HarpaBJIeHHbIE OTBETBUTENH, | Y-pa3BerBuTeneil. AWG-MyIbTHIUIEKCOPHI.
MYJIBTUIIIICKCOPBI. U UX
TIPUMEHEHUE
5. |Merompr m3mepenus Merozpl H3MepeHns TapaMeTPOB BOITHOBOIOB 3aTyXaHMS, KB, pedepar
apaMeTpoB %OHHOBO}IOB Pa3sMeEpOB I1OJI MOAbI U BOJTHOBOAHBIX XapaKTECPUCTHUK
HUHTETPAJIBHON OITHUKU
6 |Marepuasl W TEXHONOTMH |\ foroer dyOPMHPOBAHHS STEMEHTOB 1 YCTpOICTB KB, pedepar
(opmuposar MHTETPaJIbHOM ONTHKH B CTEKIIE,
MHTErPaIbHO-ONTHYECKUX
oxen. CETHETONICKPHYECKUX KPHCTAIIAX,
HOJyIPOBOAHUKOBBIX M IIOJMMEPHBIX MaTepHajax.
TIpOMBILIICHHBIC TEXHOIOTUHU TIPOM3BOACTBA IEMEHTOB
YCTPOMCTB MHTErpalIbHOM (POTOHMKH B CTEKIIE U
IIOJTyIPOBOAHMKOBBIX MaTepHaliax
7 I/IHTeraHBHO'OHTH“IeCKHe I/IHTerpaﬂbHO'OHTI/I‘ieCKI/Ie JaTYUKHU (bl/l3l/l"leCKl/IX BCJIIMYUH KB’ pe(bepaT
JATYHKH (maBneHus, TeMmIeparypbl, CKOPOCTH) W  XHMHKO-
OMONIOrMYECKUX PEAreHTOB.
8 CyOMHKpOHHAS Texnonoruss (HOPMUPOBAHHMS BONHOBOJHBIX CXEM KB, pecpepar
HWHTETpajbHAs ONTHKA. “KpeMHHi1 Ha H30IIsTOpe”.
9  |PoronHbIE KPHCTAIIBI H DOoTOHHBIE KPUCTAILIBI U YCTPOHCTBA HA UX OCHOBE.. KB, pedepar
ONTHYECKUE
MHKPOpPE30HATOPBIL.
10 D eKT MIa3sMOHHOrO pe3oHaHca. IIPOMBIIIIEHHbIE KB, pedepar
TloepxHocTHbIE OMOCEHCOPHI HA OCHOBE ITOBEPXHOCTHBIX ILIA3MOHOB.
TIasMOHBI B MuTerpansHas ONTHKA HA OCHOBE IIIA3MOHHEIX
METAITOMMSNEKTPUICCKIX| e ckpx 1meMIeBBIX BOTHOBOIOB.
CIIOMCTBIX cpefiaX M UX
NpUMCHCHHC. I'uranTckoe yCWIIEHHME CHUTHAJOB PaMaHOBCKOIO
paccesHHs ~ cBeTa M JIIOMHHECHEHLIMH  Ha
I'uranTckoe ycuieHue HAaHOCTPYKTYPHUPOBAHHBIX METAILTHYECKIX
SIICKTPOMATrHUTHOI'O IOJIA |opepXHOCTSIX. BHOCEHCOPHI Ha OCHOBE 3(deKTa
BOJIM3H METAITMYECKHX  |SERS.  [oBepXHOCTHO-YCWIEHHAs — paMaHoBCKas
HanocTpyKTyp (SERS). | cpexrpockomms s pacniossaamms GHosorHuecKix
COEIMHEHUIL.
11 OnrHueckre MeTaMaTepHalibl ¢ OTPHIATEIbHBIM KB, pedepar
Ontrieckue oKaszareyneM OPENOMITEHHS B OnmKHEd
MeTamaTepuabl

nH(paKpacHOH ¥ BUANMOI 00IacTIX CHEeKTpa




12 Cy6MuKpOHHas Onruueckas MUKPOCKOIIUS B 6JH/1>1<Heiv1 U JaJIbHEM KB, pedepar
MHKPOCKOITH. mosnie. Masbie anepTypbl. Onrideckuii mpenen Aooe.
CyOBOIHOBOE POCTPAHCTBEHHOE PA3PELICHHUE.
Pazu4HbIe BU/BI CYOMMKPOHHOM MUKPOCKOIIHH.
13 |Hanogoronnxa Onrtuueckas ~ OMOMEIMIMHCKAs — CyOMUKPOHHAs KB, pedepar
Orodusnke 1 MEAMIMHE. | 1yarpocryka.  DoToanHAMIMECKas Tepamus  C
HaHOYACTHIIAMH.
14 BBezeHre B KBaHTOBBIE BhIUMCIeHUs. KyOuThI Ha KB, pedepar
HanodoToHuKa 1 OcHOBe  onrTuyeckux  (oroHOB.  OmnTHYECKHE
KBAHTOBLIE BEIUMCICHHUS. . |TOTHUECKHE 3JIEMEHTHL. Tenepanus u
JIETEKTUPOBAHUE OJMHOYHBIX ()OTOHOB MPHU MOMOIIH
HaHO(OTOIEKTPOHHBIX YCTPOUCTB

[Tpumeuanne: KB — oTBeTH Ha KOHTPOJIBLHBIE BOIPOCHI

2.3.2 JlaGopaTopHbie padoThI

Ne Tema ®dopma TeKyuero
I KOHTpPOJIS

/

1T

Pacuerpl BOJTHOBOIOHBIX XapAaKTEPUCTUK M paclpelereHUi
IoJIeH IUIAHAPHBIX ONTHYECKHX BOJHOBONOB Ppa3iIMYHBIX
THUIIOB.

Otuer no 1abopaTopHOI
pabore

Pacuerbl BONHOBOMHBIX XapaKTEPUCTHK W paclpeereHuit
moJyiell KaHAJIBHBIX OINTHYECKAX BOJHOBOJOB Pa3IHYHBIX
THUTIOB.

Otuer o 1abopaTopHOit
pabore

Pacdersl onTH4ecKux XapaKTECPUCTUK HAHOBOJIHOBOOOB

Otuer o 1abopaTopHOt

pabore
OKCTIEepUMEHTATEHOE HCCIIEIOBaHIE mapamerpoB | Otuer mo nabopatopHoi
MHOTOKaHAJIBHOT'O HHTETPaIbHO-ONTHIECKOTO Y- pabore
pasBeTBUTENS
OKCHEpUMEHTaJIbHOE HCCIEIOBaHUE napamerpoB | OTtdeT 1mo 1abopaTopHOit

orrrndeckoro AWG-mynbsTHIIiekcopa

pabote

DKcliepruMeHTaNbHOe omnpereneHne 3¢(HEeKTUBHBIX pa3MepoB
TIOJIST MOJTBI MHTETPAIEHO-ONITHYECKOT0 BOJTHOBO/IA

Otuer no T1abopaTopHOI
pabote

HpI/I HU3YUYCHUUN JUCIHUITIIMHBI MOTYT

IMPUMCHSATCAH
JUCTAaHIIMOHHBIC 06pa30BaTeJ'IBHLIe TexHonoruu B coorBercTBHU ¢ PI'OC BO.

JJIEKTPOHHOE

2.3.3 IlpumepHasi TeMAaTHKA KyPCOBBIX PadoT (IIPOEKTOB)

oOyueHue,

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHusl AJIsl CAMOCTOATEIbHOH PadoThl

o0yyamuxcsi o JUCHUILINHE (MOIYJIIO)



HCpC‘-ICHI: y‘Ie6HO'MCTOI[I/I‘{eCKOFO obecreueHus JHUCIUIIIIMHBI I10

No Bux CPC BBITIOJTHEHUIO CAaMOCTOSTEIBHON pa0OThI
1 |U3yuenue Tem Meroauueckue yka3aHus 10 OpraHU3allMd CaMOCTOSATEIILHON paboThI
JUCIUTIIMHEI, 1o qucHuIuinHe «HTerpanbHas ONTHKA U HAHO(OTOHHUKA»

BeIHeceHHBIe Ha CPC

2 |[TomroroBka oT4eTOB M0 | MeTOaMYECKUE YKa3aHUs 10 OpraHU3al[ii CaMOCTOSTEIBHON PabOoThI
J1a00paTOpHBIM paboTaM |0 auciuIuMHe «MHTerpanbHas OnTHKa U HAHO(POTOHUKA»

3 |[ToxroroBka K 3auery Meroauueckre yKa3aHus 110 OpraHU3allMd CaMOCTOSATEILHON paboThI
1o qucHuIuinHe «HTerpanbHas ONTHKAa U HAHO(OTOHHUKAY»

Y4eOHO-MeToANUECKNE MaTepHualibl s CaMOCTOSITENbHON padoThl oOydarolmuxcs W3
YHUCJIa UHBAJIUIOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrapisitoTcst
B (hopMmax, alalTHPOBAHHBIX K OTPAHHUYCHHSIM UX 37I0POBBS U BOCHIPUSATHS HH(OPMAIIHH:

Jlnst man ¢ HapylmeHUs MM 3pEHUS

— B IIe4YaTHOU opme yBeTMYeHHBIM HIpUdTOM,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTa,

— B (hopMme ayauodaiina,

— B miedyaTHOM gopme Ha s13bike bpaitns.

JInst man ¢ HapymeHus MM CITyXa:

— B IIe4aTHOM opme,

— B (JopMeE AIIEKTPOHHOTO T0OKYMEHTA.

Jlnist U1 ¢ HapyIeHUsIMM OTIOPHO-/IBUTATEIbHOTO amnmapara:

— B IIe4aTHOU opme,

— B (popMe AIIEKTPOHHOI'O JOKYMEHTA,

— B popme ayamodaiina.

JlaHHBIM TepeueHb MOXKET ObIThb KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTA
00yJaronuxcs.

3. OOpa3oBaTejibHbIe TEXHOJIOTHMH, NMPUMeHsieMble IMPH OCBOEHMH JTHCUHHILIHHBI
(MoayJis1)

B xonme wu3ydeHWs OUCHMIUIMHBI TPEAYCMOTPEHO HCHOJB30BaHUE — CICAYIOUINX
00pa3oBaTEIIbHBIX TEXHOJOTHHA: JICKIIMHM, IPAKTUYCCKHUE 3aHATH, CaMOCTOSTENbHas padoTa
CTYICHTOB.

KoMreTeHTHOCTHBI MOAXOJ B paMKax MpEenoJaBaHUsl IUCHHUILIUHBI peau3yeTrcs B
WCIIOJb30BAHUM HMHTCPAKTUBHBIX TEXHOJOTMH W aKTHUBHBIX METOJOB B COYCTAaHUH C
BHEayJIMTOPHOI paboOTOil.

NudopmanrionHple  TEXHOJIOTUH, TMpPUMEHSEMble TPH  W3YYEHUU JAUCUUILIIUHBL:
HCTOJIb30BAHUE WH(OPMALIMOHHBIX  PECypCOB, JNOCTYNHBIX B UH(OPMAIIMOHHO -
TENIEKOMMYHUKAIIMOHHOU ceTn HTepHeT.

AnantuBHbIe 00pa30BaTENbHBIE TEXHOJIOTHUH, IPUMEHSIEMbIE PU U3YYECHUH AUCIUTIITNHBI
— Qs JMI C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHM 3/I0POBbSl TNPEAYCMOTPEHA OpraHu3alus
KOHCYJIBTAIIMI C UCHIOJIb30BAaHUEM HIIEKTPOHHOM MOYTHI.

1. OwueHouyHble cpeacTBa IS TeKyWero KOHTPOJSI  YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAlNU



OneHouHble CpeACTBa MpEeAHA3HAuY€Hbl JJI KOHTPOJIL M OLIEHKM OOpa3oBaTesbHBIX
TOCTHKEHUHM 00yJaromuxcsi, OCBOMBILUX MPOTPaMMy y4eOHOH TUCHMIUIMHBI « DJIEKTPOTEXHUKA
U DJIEKTPOHUKA».

OneHouHble CpeACcTBa BKIOYAET KOHTPOJbHBIE MaTEpUaibl JUIsl IPOBEACHUS TeKylIero
KOHTPOJsE B (opMe KOHTPOJBHBIX BOMPOCOB IO TEMaM JUCHMIUIMHBI M 10 OT4YeTaMm
71a00paTOPHBIX PA0OT U MPOMEKYTOYHOH aTTeCTaly B (popMe BOIPOCOB U 33JaHUH K 3a4ETy.

TunoBble KOHTPOJIbHBIE 3aJaHUS UJIK UHBIC MaTEepUaJibl, H606X0)II/IMI>IQ AJIsi OHCHKH
3HaHI/II7[, yMeHHﬁ, HAaBbIKOB U (I/IJ'[I/I) onbITa 1€ATCJIBHOCTH, XaPAKTCPU3YIOLIUX 3TAIIbI
(l)OpMHpOBaHHﬂ KOMIIeTEHII Ml B nmpouecce OCBOCHUs 06pa30BaTeJILHOI7I MporpaMmmbIl

Ilpumepnulii nepeuens 60npocos u 3a0anuil
3avyeTHO-IK3aMeHAIMOHHbIE MATEPHAJIBI /1JIsl MPOMEKYTOUHOM aTTecTauuu (3a4er)
Hwxe npuBoasTCS MPUMEPHI KOHTPOJIBHBIX BOITPOCOB pabodell IporpaMMBI.

1. ®u3uveckuii MEXaHU3M KaHATHPOBAHHS ONTHYECKOTO U3TYICHHS B HHTETPATBHO-
OTNITHYECKUX BOJIHOBOJAX.
2. [Mpuranmnm paboTel HHTETPATBHO-ONITHYECKOTO HATIPABICHHOTO OTBETBUTEIIS.
3. Ipunmmn padotet AWG-MyIbTHIIIEKCOPA.
4. IlpumeHeHue 1eKTPOONTHYECKOro 3(pdexTa st co3AaHNs BOJIHOBOIHOTO MOIYISTOpA
ONTUYECKOTO M3mydeHusa Maxa-llenaepa.
5. Texnosorust GOpMHUPOBAHUS STIEMEHTOB HHTETPATHLHOM ONITUKH METOJIOM HOHHOTO
oOMeHa B CTEKJIE.
6. OnTuveckue XapakKTePUCTHKH (OTOHHBIX KPHCTAJIIOB.
7. IlpuHUIMN 1EeHCTBHUS HHTETPATBLHO-ONTHYECKOTO JaTYNKa BpaIleHUsI Ha OCHOBE d(pdekTa
Canbsika.
8. OnTuyeckre CBOKMCTBA MOBEPXHOCTHBIX IMJIA3MOHOB.
9. OnTuueckue OHMOCEHCOpPHl HA OCHOBE IPU3MEHHOTO BO30YXIEHHUS TMOBEPXHOCTHBIX
MJ1a3MOHOB
10. ®usnveckue TPUHIMIBI CYOMUKPOHHOW MUPOCKOTIUH.
11. I'uranTckoe ycusaeHHe CUTHAJIOB PAMaHOBCKOI'O PAcCEsiHHs CBETa W JIOMHUHECICHIIMM Ha
HaHOCTPYKTYPUPOBAHHBIX METAJUTMUECKUX MTOBEPXHOCTSIX.
12. OnTrueckue cBOiCTBa METaMaTEPHUAJIOB C OTPUIATENILHBIM ITOKa3eJieM PEIOMIICHUSI.
13. ®u3nveckue OCHOBBI KBAHTOBBIX BhIYKCIICHHH. KyOUTBI Ha OCHOBE ONTHYECKHUX (DOTOHOB.
14. CyOMHUKpOHHAs UHTETpaJibHAsl ONTUKA HAa OCHOBE JUAJICKTPHUUECKUX U
METaJIOAUAIEKTPUYECKUX TIIa3MOHHBIX BOJTHOBOJIHBIX CTPYKTYP.

Kpurtepun oueHuBanusi pe3yJibTaToB 00y4eHHUsA

KpI/ITCpI/II/I OLCHUBAHMU 110 3a4YCTYy:

«BavYTCHO»: CTYACHT BJAACCT TCOPCTUYCCKUMU 3HAHUAMU 110 pasgciiaM JdUCHUILIINHBI,
AOITYCKACT HE3HAYUTCIIbHBIC OI_I_II/I6KI/I; CTYACHT YMCECT IPAaBUJIIBHO 00BACHATL OCHOBHOI
MaTepuall JUCHMILIUHBI, HIITIOCTPUPYS €r0 NPAKTUYCCKMMU IIPUMEpPaM,

«HC 3a4YTCHO»: MAaTCpHal HEC YCBOCH WJIMW YCBOCH YAaCTUYHO, CTYACHT 3aTpYAHACTCA IPUBECTHU
MPaKTUYCCKUC IIPUMEPHBI, JOBOJIBHO OrpaHquHHLIﬁ 00beM 3HaHUU MaTrepuajia MnporpaMmel.

OLIeHOLIHLIC CpeacTBa UIs HWHBAJIMAOB U JIMI C OIpaHUYCHHBIMHU BO3MOXKHOCTAMU
3A0POBbA BBI6I/IpaIOTCH C YUCTOM UX MHANBUAYAJIbHBIX HCI/IXO(l)I/I?»I/I‘leCKI/IX 0COOCHHOCTEH.

— IIpu HeO6XO,Z[I/IMOCTI/I HHBAJIMAaM MW JiMaM C OrpaHUYCHHBIMH BO3MOXHOCTAMU
3A0POBBA MPEAOCTABIACTCA NOTIOJHUTCIBLHOC BPpCMA UIA TOATOTOBKHU OTBETA HA 3K3aMCHE;

— IpHU IPOBCACHUUN MPOUCAYPbI OLICHUBAHUS PE3YJILTATOB O6yIICHI/I}I UHBAJIMO0OB M JIUII C
OTpaHUYCHHBIMH BO3MOKHOCTAMU 3O0POBBA IMMPEAYCMATPUBACTCA UCIIOJIB30BAHUC TCXHHUYCCKUX
CpeaCTB, HCOGXOI[I/IMBIX UM B CBA3U C UX MHIUBUYAJIbHBIMUA OCO6CHHOCT$IMI/I;



— TP HEOOXOIUMOCTH ISl 0OYJAIOIIUXCSl ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U UHBAIMAOB TMpOIEaypa OLEHUBAHHUA pPE3YIbTaTOB OOYYEHUS N0 JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Ipouienypa oueHHBaHUs PE3yIbTaTOB OOYUYEHUS WHBAIMIOB U JIUI] C OTPAaHUYCHHBIMU
BO3MOJKHOCTSIMH 3/IOPOBBSl 110 JUCHMIUIMHE (MOJYJIO) TPEeNyCMaTpUBAET IPEIOCTABICHHUE
uHpopmanui B (opmax, aganTUPOBAHHBIX K OTPAaHUYEHHUSM WX 3J0POBbS W BOCIPHUATHS
UHpOpMAIIHH:

JUist U1 ¢ HApYIIEHUSIMUA 3PSHHS:

— B Ie4aTHOM (hopMe yBeTUUIEHHBIM MIPUPTOM,

— B OopMe AIIEKTPOHHOTO JIOKYMEHTA.

JInst AL ¢ HapyleHUs MM ClIyXa:

— B Ile4aTHOM opme,

— B JOopMe DIIEKTPOHHOTO JIOKyMEHTA.

JUi1st UL ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIe4aTHOU opme,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIA TIepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

5. IlepevyeHb yueOHOM JTUTEPATYPbI, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Uil

5.1. YueOnasi 1urepaTypa
OcHoBHas1 uTEpaTypa

1.UrnaroB, A. H. OnTosnekrponnka u HaHo(oToHUKA : yueOHOe mocodue / UruaroB A. H. -
CII6. : Jlans, 2017. - 596 c. - https://e.lanbook.com/book/95150#authors.

2.Kynpuun, 0. H. CoBpemennast ontuka u potoHnka HaHo- 1 MukpocucteM / Kympuun 1O. H. -
M. : DUSMATJINUT, 2016. - 440 c. - https://e.lanbook.com/book/91158#book _name.
3.Hukutun, B.A. DiIeKTpoCcTUMYyIHpOBaHHAS MHUTPAILMS MOHOB B MHTETPAlIbHOM onTuke / B. A.
Huxutun, H. A. SIkoBenko ; M-Bo oOpa3zoBanus u Hayku Poc. ®enepanun, Kybanckuii roc. yH-
T. - [3-¢ m3n., nom.]. - Kpacuomap : [KybaHckwii rocyaapcTBeHHbIH yHuBepcutet], 2013. - 245 c.
4.Canex, baxaa E. A. OnTtuka u ¢potonuka. [IpuHIUIE 1 MpuMeHeHHs : [ydeOHOe mocoowue : B 2
1.]. / b. Canex, M. Teiix ; mep. ¢ anri. B. JI. Jlep6boBa. - Jloaronpyansriii : Matemnekr, 2012. -
759 c.,

5.Jlapkun, A.U. Korepentnas dotonuka : [yueOnuk] / A. U. Jlapkun, @. T. C. IOy. - M. :
BMHOM. Jla6oparopus 3uanuii, 2009. - 317 c.

6.ITanoB, M.®. ®usnyeckrie OCHOBBI HHTErPAIbHON ONTHKY : ydeOHOE mocoOue /sl CTyJCHTOB
By30B / M. @. [1anog, A. B. Conomonos, 1O. B. ®unaros. - M. : Akanemus, 2010. - 427 c.
7.51r, Mart. OnTtuka u Jia3epsl, BKIOYas BOJIOKOHHYIO ONTHKY M ONTHYECKHE BOJHOBOJBI / M.
Anr ; nep. ¢ aurn. H. A. Jlunynoso#i, O. K. Hanus, B. B. CrparonoBuu ; nox pexn. B. B.
Muxaiinuna. - M. : Mup, 2005. - 541 c. : un. - ISBN 5030034579. - ISBN 354065741X : 586 p.
8.bapeibuH, A.A. DneKTpoAMHAMHKA BOJHOBEAYIIUX CTPYKTYp. Teopus BO30YXIEHUS U CBS3U
BoJH / A. A. Bapeibun. - M. : DUSMATIJINUT, 2007. - 510 c.

9.'onuapenko A.M. OCHOBBI TEOPUHM ONTHYECKUX BOJHOBOAOB / A. M. I'oHuapenko, B. A.
Kapnenko. - U3n. 2-e, ucnp. - M. : [Enutopuan YPCC], 2004. - 237 c.

JonojiHUTEIbHAA JTUTEPATYpa

1.BonHoBoHas ontosnekTponuka / moa pen. T. Tamupa ; mep. ¢ anra. A. I1. ['opobua, I'. B.
Kopntromenko, T. K. Yexnooii nox pen. B. . Anukuna. - M. : Mup, 1991. - 574 c.
2.Ilpoxopo B.Il. MonenupoBanue (QU3NKO-TEXHOJOTHUECKUX MapaMeTpOB ONTHYECKUX
MOHOOOMEHHBIX BOJIHOBOJIOB : MoHorpadus / B. II. Ilpoxopos, H. A. SkoBenko ; M-Bo


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

obpazoBanusi u Hayku Poc. @enepanmm, Kybanckuii roc. yH-T. - KpacnHomap : [KybaHckwmii
rocyaapcTBeHHbI yHusepcurer], 2014. - 197 c.

3.XKentukoB, A.M. MUKpOCTpYKTYpUPOBAHHBIE CBETOBOIbI B ONTHYECKUX TEXHOJOTUAX / A. M.
Kenrukos. - M. : DUSMATIIUT , 2009. - 191 c.

5.2. Ilepuoauyeckasi JuTeparypa
1. Basel nanasix komnannu «Mcert Beroy» http://dlib.eastview.com
2. DnekrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NuHTepHeT-pecypchbl, B TOM 4HCJIie COBPeMEHHble MpodeccHOHAIbHbIE 0a3bl
JAHHBIX U HH(])OpMaIIHOHHbIe CIIPAaBOYHBIEC CUCTEMbI
DJIeKTPOHHO-0ubImoTeuHble cucTteMbl (IBC):
DBC «IOPAMNTY https://urait.ru/
DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
DBC «BOOK.ru» https://www.book.ru
DBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHBb» https://e.lanbook.com

vk wN e

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgarenascrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudmuorexa (HOB) http://www.elibrary.ru/

6. IlonmHOTEKCTOBBIE ApXUBBI BEAYIIMX 3aMaJHbIX HAYUYHBIX KYypHAJIOB Ha Poccuiickoii
miardopme HayuHsix xxypHaaoB HOMKOH http://archive.neicon.ru

7. HammonampHass »sneKkTpoHHas OuOnaMoTeka (JOCTYym K DJIEKTPOHHOW OuOnmmoTeke
nuccepranuii Poccuiickoit rocymapersernoi oubmmoreku (PI'B) https://rusneb.ru/

8. Ilpesumentckas 6udanoreka um. b.H. Expuuna https://www.prlib.ru/

9. DOmnextponHas koyueknus Oxkchopackoro Poccuiickoro ®onna

https://ebookcentral.proquest.com/lib/kubanstate/home.action

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. YuuBepcurerckas nHpopmannonHas cucrema POCCUS http://uisrussia.msu.ru

gk~

HNudpopmanoHHbIe CIPABOYHbIE CHCTEMBbI:
1. KoncynbsranT [Intoc - cipaBouHas npaBoBas cucTeMa (JOCTYI 110 JOKAIbHOM ceTH ¢
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcehl ¢cB0GOOIHOTO T0CTYHA:

1. AwmepukaHCKas nmaTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHbie TEKCTHI KaHAJICKUX Auccepraruii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlennnka (http://cyberleninka.ru/);
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4. MUHUCTEPCTBO HAYKH M BbICIIEro oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®exaepanbHbiii mopran "Poccuiickoe oopazosanue" http://www.edu.ru/;

6. HMudopmanuonnas cucreMa "EquHoe OKHO JoCTymma K 00pa3oBaTeIbHbIM pecypcam’
http://window.edu.ru/;

7. Enunas koutekius nupoBbix 00pa3zoBaTelbHbIX pecypcos http://school-
collection.edu.ru/ .

8. ®dexepanbHBIN HEHTP HH(YOPMAIIHOHHO-00pa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoekr 'ocynapcTBeHHOro MHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBovHo-uH(pOpMaIMOHHBIN TopTan "Pycckwuii si3pik" http://gramota.rul/;

11. Cnyx0a TeMaTH4YeCKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

12. CnoBapwu u su1mkiIoneauu http://dic.academic.ru/;

13. O6pasoBarenbHbIil mopTan "Yueba" http://www.ucheba.com/;

14. 3akxonomnpoekt "O6 o6pazoBanuu B Poccuiickoit @enepannn". Bonpocs! u OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Co0OcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTeIbHbIe U HHPOPMAIMOHHBbIE PeCypChl

KyoI'Y:

1. Cpena MoaynnbHOTO AuHaMuUYeckoro ooyuenus http://moodle.kubsu.ru

2. baza yueOHbIX MJIaHOB, YyUeOHO-METOAMYECKUX KOMILIEKCOB, ITyOIUKALUN 1
koHpepenwmii http://mschool.kubsu.ru/

3. bubmuorexa nHPpOpPMAMOHHBIX PeCypcoB Kadeapbl HHGOOPMAITMOHHBIX
o0pasoBaTenbHBIX TexHosorui http://mschool.kubsu.ru;

4. DnexktpoHHbIN apxuB qokymenToB KyoI'V _http://docspace.kubsu.ru/

5. DnexkTpoHHbIE OOpa3oBaTelbHbIE pecypchl Kadeapbl MHOPMAIMOHHBIX CHCTEM H
TexHoyioruii B oOpaszoBanmu KyOl'Y wum HayuHo-merommdeckoro >xypHana "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToauyeckne yKa3aHus JUIsi 00yYAIOIIUXCS 110 OCBOEHUIO TUCIUTIMHBI

CoIpoBOKICHHE CAMOCTOSATEIILHON pabOThI CTYICHTOB MOKET OBITh OPraHU30BaHO B
crenyromux Gopmax:

— COCTaBJICHHEM HWHIMBUAYAIbHBIX IUIAHOB CAaMOCTOSITEIIBHOW pPabOThl KaXIOr0 H3
CTYJCHTOB C YKa3aHUEM TEMBbI M BUJIOB 3aHATHH, (HOPM M CPOKOB MPE/ICTABICHHS PE3yIbTATOB;

— MPOBEACHHEM KOHCYIbTALMKA (MHAMBHIYaJIbHBIX WM TPYIIOBBIX), B TOM YHCIE C
HNPUMEHEHUEM JTUCTAHIMOHHON CpeIbl 00YUCHUSI.

Kputepuii orieHku 3pHEKTUBHOCTH CaMOCTOSTENIbHONW PabOThl CTYACHTOB (hOPMUPYETCS
B XOJ¢ IPOMEKYTOYHOTO KOHTPOJIS IPOIIECCa BBIMOJHCHHS 3aJaHUl U OCYIIECTBISCTCS Ha
OCHOBE pAa3IMYHBIX CIIOCOOOB B3aMMOJCHCTBHS B OTKPBHITOH HH(OPMALMOHHON cpene
oTpaxkaeTcsi B Ipoliecce (GOPMUPOBAHUS TaK HA3BIBAEMOTO («AJIEKTPOHHOTO MOPTQEs
CTYICHTa».

B cooTBeTcTBMM C OSTHM TIpH TIPOBEACHHM OIEPATUBHOTO KOHTPOJII MOTYT
UCIIONIB30BATHCS  KOHTPOJIHBIE  BOTIPOCHI K COOTBETCTBYIOIIMM  pa3/iellaM  OCHOBHOM
JHCIHILTHHBI «DJIEKTPOTEXHHUKA U AJIEKTPOHUKAY.

KoHTposb ocymiecTBiIsieTcss TMOCPEICTBOM TECTUPOBAHMS CTYACHTOB [0 OKOHYAHHHU
U3y4YCHUS TeM YUeOHOW JUCIUIUTMHBI M BBITOJHEHUS MMCHMEHHBIX KOHTPOJIBHBIX padoT.

ConpoBoX/IeHHE CaMOCTOSTENBHOM pabOThI CTYJICHTOB TAKKE OPraHW30BAHO B CIIEIYIOIINX
dopmax:
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— BBITOJTHEHHE CEMECTPOBOM KOHTPOIBHON PaOOTHI IO WHIUBUAYAILHBIM BapHAHTAM;

— YCBOGHHE, JIOTIOJHCHHE W BHUKAaHWE B pa3Oupaemble pa3ienbl TUCIHUILTAHBI MPH
MOMOIIM 3HAHUM TOJIydaeMbIX IO CPEACTBAM M3YyYEHUS PEKOMEHIYeMOW JHUTEepaTyphl u
OCYIIECTBIISIEMOE ITyTeM HanmucaHus pedepaTuBHbIX padoT;

— KOHCYJbTAIlMM, OpPraHWU30BaHHBIC JUISI PA3bsCHCHHS TPOOJEMHBIX MOMEHTOB IIPH
CaMOCTOSITEJIbHOM M3YYCHHH TE€X HJIM WHBIX aCIEKTOB pa3JielioB yCBauBaeMol MH(opmanuu B
JTUCIUTIIINHE.

K cpencrBam obecriedeHHs] OCBOCHUS TUCIUTUIHHBI «DJIEKTPOTEXHUKA U JICKTPOHUKA»
TaK)K€ OTHOCSTCS DJIEKTPOHHBIE BAPUAHTHI JOIMOJTHHUTEIIBHBIX yU€OHBIX, HAYYHO-TIOMYJISIPHBIX U
HAaYYHbIX U3JJaHUI IO JAHHOMW AUCUUILINHE.

Pexomennyercs crnenyromuil rpaguk W KaJeHAAPHBIN TUIAaH CaMOCTOSITEIBHON paboOThI
CTYJIGHTOB I10 Y4EOHBIM HEJIETISIM:

TunoBble 3aJaHUs JJIsI CAMOCTOATEIbHOM paﬁDTl)l CTYAECHTOB

Cpoxu
®dopma npen-
No . BBITIOJ-
Tema nnu 3aanue TEKymmen padoTh CTaBJICHUSA
TEMBI HEHUS
pe3yJIbTaToOB
(Henenn)
1. Merox >¢¢ekTuBHOro mokaszarens — IpeoMIICHHS Y CTHBIH OTBET, 1
pacdy€ta BOJHOBOAHBIX XapaKTCPUCTUK KaHaJIbHBIX TEKCTOBBIN
OIITUYECKUX BOJIHOBOIOB JOKYMEHT
2. DopmMupoBaHuE BOJIHOBOJIHOT' O pexuma YcCTHBIN OTBET, 1
pacnpocTpaHEHHs ~ ONTHYECKOr0  M3Iy4eHus B TEKCTOBBIH
BOJNHOBOMAX ¢ yreukoii (leaky waveguides) JIOKYMEHT
3. Nzmepenne 3pGeKTUBHOTO MOKa3aTesl MPeIoMIICHUS YcrHbll OTBeT, 1
BOJIHOBOZIHOM MOJIbI METOIOM €€ IIPU3MEHHOT 0 TEKCTOBBIN
BO30YXKICHUS JIOKyMEHT
4. [puHIun paGoThl 3JIEKTPOONTUIECKOIO BOIHOBOJAHOTO YcTHBIH OTBET, 1
onThyecKkoro Moaynaropa Maxa-Llennepa B pa3nn4HbIX TEKCTOBBIN
pexuMax paboTh JIOKYMEHT
5. Y CTHBIN OTBET, 1
®dopmMupoBaHue BOIHOBOIHOTO PEXKUMA N
TEKCTOBBIH
pacnpocTpaHeHHs ONITHYECKOT0 U3JTyIECHHS B
(pOTOHHBIX KpHCTAILIAX AOKYMEHT
6 HHTerpanbHO-ONTUYECKUE NATYUKU KOHLIEHTPALUI Y CTHBIN OTBET,
XMMHYECKHX BEIIeCTB. NPHHIMI ACHCTBHS TEKCTOBBIH
JOKYMEHT
7 Texnonorus GpopMUpOBaHUS SJIEMEHTOB CyOMHUKPOHHOM YCTHBI OTBET,
WHTETPAIbHOHN ONTHUKHU ‘“KPEeMHUI Ha U30JsTOpE” TEKCTOBBIN
JOKYMEHT
8. Onrtryeckne CBOWCTBA MIOBEPXHOCTHBIX YCTHBIH OTBET, 1
9JIEKTPOMArHUTHBIX BOJH Ha OCHOBE IIOBEPXHOCTHBIX TEKCTOBBIH
IUIa3MOHOB JOKYMEHT
9. [puHINI PpabOTH OIMKHEMOIHFHOTO MHKPOCKOITA YCTHBIH OTBET, 1
TEKCTOBBIN
JIOKyMEHT
10. Onrnueckre cBoicTBa (POTOHHBIX KPUCTAIIIOB Y CTHBIN OTBET, 1
TEKCTOBBIN
JIOKyMEHT




11 Meramarepuansl ¢ OTPHLIATEIBHBIM  ITOKa3aTelleM YcrTHBIH OTBeT,
TIPEIIOMIICHHS TEKCTOBBIH
JIOKyMEHT

12 CyOMHKpOHHAs! HHTETpasibHasl ONTHKA YcTHBIN OTBET,
TEKCTOBBIN
JIOKyMEHT

B ocBoeHMM AMCHUIUIMHBI UHBAIUAAMU U JUIAMH C OIPAaHUYEHHBIMU BO3MOKHOCTSIMU
310pOBbsl OOJIBIIOE 3HAYEHHME HMEET WHJAMBHJyajbHas ydeOHas paboTa (KOHCYJIbTallMH) —
JIONOJIHUTEIBHOE Pa3bsICHEHUE YUeOHOr0 MaTepHana.

WunuBuayanbHble KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIUM MHJMBUIYyAIU3allM 00YYEeHHS U YCTAHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEeXAy I[pernojaBaTesieM U OO0y4arolMMCS HWHBAJIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOYHOCTSIMHU 3JI0POBBSI.

7. MatepuajibHO-TEXHUYECKOe o0ecrneyeHue 1Mo JUCHMUIIINHE

IIo Bcem BUIaM y‘Ie6HOI>'I ACATCIIBHOCTH B pPaMKaxX JUCHUIINIMHBI HCIOJB3YHOTCA
ayIUTOPUH, KaOMHETHI U JabOpaTOpHU, OCHAIICHHBIE HEOOXOMMBIM CIECIHATM3UPOBAHHBIM U
1abopaTopHBIM 000PYI0OBAaHUEM.

HaunmenoBanue CIICIIMAJIBHBIX

OCHAIIEHHOCTD CIIEHAILHBIX

[Iepeyens JIMLIEH3UOHHOTO

THIIA

9KpaH, MPOEKTOP, KOMIBIOTEP

NIOMELEHUM IIOMELIEHUI MPOrpaMMHOI0 00eCcIe4eHHsI
VYueOHast ayIUTOPUS g | MeOGenb: yueOHas meOenpb OnepammonHass  cucremMa  MS
MIPOBECHUS 3aHATHI JeKuuoHHOro | Texuuueckue cpencrBa ooyuenusi: | Windows 10; uHTErpupoBaHHOE

otucuoe npunoxenue MS Office

VYuebnast aymuropun N137C  pmos
MpOBeICHUS 1a00PaTOPHBIX PaboT.

MebGenb: yaeOHas MmeOeb
ObopynoBanue:
CIIeMaT3UPOBAaHHBIE y4eOHo-
HCCIIEIOBATENIbCKUE CTEHABl VIS
MPOBENIEHUIO JTaOOPAaTOPHBIX paboOT
[0 HWHTETPaJbHOW  ONTHKE U
HaHO()OTOHUKE

VYuebOnast aymuropun N133C mus
MpOBeICHUsI 1a00PaTOPHBIX PabOT

Mebenb: yuebnas medenb
TexHIYECKHE CPeCTBAa O0YUCHHUS:
9KpaH, MPOEKTOP, KOMIIBIOTEPHBIH
KJ1acc

OmneparnroHHas cHCTEMA MS
Windows 10; npunokenue Matlab.

VYuebOnast aymuropun N133C mnst
MPOBEACHUS TEKYIIETr0 KOHTPOJIS U
MIPOMEXYTOUHOM aTTecTaluu

Mebenb: yaebnas medenb
TexHIYECKNE CpeCTBAa O0yUCHHUS:
9KpaH, IMPOEKTOP, KOMIIBIOTEPHBIH
KJIacc

OmneparnuoHHas crcTeEMa MS
Windows 10; wuHTErpupoBaHHOE
opucuoe mpmwioxerne MS Office,
npriaokenne Matlab.

Jns  camocToATeNbHOW — paboThl  OOydaromMXcs — MPeIycMOTPEHbl  MOMEIIEHUS,
YKOMIUIEKTOBaHHbIE CHEIHATM3UPOBAHHON MeOeIblo, OCHAIIEHHbIE KOMITBIOTEPHON TEXHUKOMN C
BO3MO’KHOCTBIO MOJKIIIOUEHUs! K ceTu «HTepHEeT» M o0ecrneyeHneM JI0CTyma B 3JIEKTPOHHYIO
MH(OPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

OcHaIIeHHOCTh TTOMEIICHUH IS
CaMOCTOSITENTFHON paboTHI

HaumeHnoBaHue noMemenuit ais
CaMOCTOSITETTFHON paboTHI

[lepeueHp NULIEH3UOHHOTO
MIPOTPaMMHOTO 00ECTICUCHHUS

“H(pOpMaIMOHHO-

KOMMyHHKaIIPIOHHOfI CCTHU

o0yJarommxcs o0yJarommxcs
[Nomemenue mist caMocTosTeNbHON | Mebenb: yaeOHas medenb OmneparnmoHHas crcTeMa MS
pabotsl o0ydatomuxcs (uutanbublii | Kommiekt — cnenmanusupoBanHoi | Windows  10;  mHTErpupoBaHHOE
3an HaydaHoit 6unbnmorexn) MeOeNn: KOMITBIOTEPHBIE CTOJBI otucraoe npunoxenne MS Office.
Ob6opynoBanue: KOMIBIOTEepHAS
TEXHHKAa C MOAKIIOUYECHHEM K




«HTepHeT» M OCTYyIIOM B
JNEKTPOHHYIO  HH()OPMAIHMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTesbHON  OpraHW3alluy,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
o0opynoBaHUe, O00CCIICUHBAIOIIEE
JOCTym K  CEeTH  HHTEpHeT
(mpoBogHOE Coe/IMHEeHne u
OecrpoBOIHOE  COCMMHEHUE 10
texnonorun Wi-Fi)




JlaHHBIN Kypc ONUPAETCs HA 3HAHUSA, ITOJIYYCHHBIC IIPU U3YYEHUU TUCLHUIINH « DU3uka».
3HaHus, npuoOpeTeHHbIE NMPU OCBOGHHHM Kypca, MOTYT OBITh HCIOJB30BaHbI NPU PELICHUU
Pa3NMYHBIX 33714 10 JucuuIuinHaM « ONTO3IEKTPOHHBIE U KBAHTOBBIC MTPUOOPH»,  CUCTEMBI U
CETH ONTUYECKOMU CBSA3H .

1.4 IlepeyeHb NIAHMPYEMBIX pe3y/JbTATOB O0y4eHHUs] MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € INIAHNPYEMbIMH Pe3yJIbTATAMM OCBOCHHUSI 00pa30BaTe/bHOH MPOrpaMMbl

WN3ydenne paHHOW y4eOHOW JHUCUMIUIMHBI HANpaBICHO Ha (QOPMHUPOBAHHE Y
00yJaromuxcs CIAYIOMNX KOMITETCHIINN:

KO}:[ 1 HAUMCHOBaHHEC I/IHI[I/IKaTopa* PeSyJ'IBTaTBI 06yquI/I$[ 10 JUCHHUIIIIMHE

IK-1

CrnocoGeH  mpuMeHATH  coBpeMeHHbIE | B pe3ynbTare OCBOCHHS IUCIUIUIMHBI CTYACHT
TCOPETUYCCKHEC n OKCIICPUMEHTAJIbHBIC TTIOJIKEH:

METO/Ibl MCCIIEJIOBAHMS C LENBbI0 CO3MAHMSA | 3paTh: ®usnyeckre  MNPUHOMIBI  pabOThI
HOBBIX TCPCICKTHBHBIX CPCACTB | 111eMEHTOB M YCTPOMCTB ILTaHAPHON (OTOHHKM M
MHQOKOMMYHVKAIW,  MCTIONL30BAHMIO 1 HaHO(OTOHUKH, OCHOBHbIE TEXHOJIOTUH

BHEJIPEHUIO Pe3yIbTaTOB UCCIIEIOBAHNI
bopMUPOBAHKS HHTETPATBHO-ONITUYECKUX CXEM.

COBpEMEHHBIN YPOBEHb, OCHOBHBIE TECHJICHIIUU U

HIIK-1.1 MHcmomb3yeT OCHOBBI CETEBBIX . .
TeXHONOTHi, HOPMATHBHO-TeXHHuecKyio | NEPCTIEKTHBBI PA3BUTHS ONTHYECKOH JEMEHTHOMH
JOKyMEHTAaLHIO, TpeOOBaHMs TexHudyeckux | 0a3bl  MHPOKOMMYHHUKAIMOHHBIX — TEXHOJOTHA.
pEraaMeHToB, MEXTyHAPOIHBIC u | OCHOBBI paboOTBl ¢ HMCTOYHUKAMH HAy4YHO-
HaIlMOHAJIbHBIC CTaHIapThI B o0actu TeXHquCKOﬁ I/IH(bOpMaI_[I/II/I.

KaueCTBEHHbIX MOKasaTenell  paboThl | yyery: [IpoBojMTb pacueTs] H MPOEKTHPOBATH

MH(POKOMMYHUKAIIMOHHOTO 000PYyIOBAHMS;

0a30BLIE  DJIEMEHTHI HMHTErPaJIbHO-ONTHYECKUX
HIIK-1.2  PabGoraer ¢  mporpaMMHBIM p
oBecrieucHIeM, HCTIONMb3YEMBIM rpu | CXEM. N3ygath HAYYHO-TEXHUYECKYIO
06paboTKe nHbopMaruy | FHPOPMALMIO, OTEYECTBEHHBIM M 3apyOeXKHBIN
MHPOKOMMYHHUKAIIMOHHBIX CHUCTEM M HX | OIBIT IIPH MPOCKTHPOBAHUH CETEH M CHCTEM CBS3H
COCTABJIAOLINX, Brnanets: MeToaukaMu — NMPOCKTUPOBAHUS |
MIIK-1.3 l?naneer HaBbIKAMI  aHaJIsa U3MEPEHHS  TapaMeTpPoB  CXEM  IUIaHAPHOM
OTIepaTUBHON nHopMaIu 0

3aIlJJAaHUPOBAHHBIX U aBApUMHBIX pPaboTax,
CBSI3aHHBIX C IIPEPBIBAHUEM IIPEIOCTABICHUS
YCIIyT, KOHTPOJISL KayecTBa
MPEAOCTABIISIEMBIX YCIIYT.

doronuku. I[lepBHUHBIMM HaBBIKAMU HW3y4YEHUS
HAyYHO-TEXHUYECKOIN uH(popMaluy,
OTEUECTBEHHOTO U 3apy0eXHOro OMbITa MpU
MPOEKTUPOBAHUM ONTUYECKUX DIIEMEHTOB U CXEM

JJIA CEeTEH M CHUCTEM CBS3H.

Pe3ynpraThl 00yueHMsI MO JUCHMILIMHE JOCTUIAIOTCS B paMKaxX OCYIIECTBIEHHS BCEX
BUJIOB KOHTAaKTHOW M CaMOCTOATENbHOM pabOThl OO0ydYaroUIMXCS B COOTBETCTBHM C
YTBEP)KJCHHBIM YUYEOHBIM IJIAHOM.

WHaukaTtopsl  TOCTMKEHUS KOMIETEHUUH  CUMTAIOTCS
JOCTH>KEHUH COOTBETCTBYIOLIUX UM PE3yJIbTaTOB OOyUYEHHS.

c(OPMHUPOBAHHBIMU  TIPU

2. CTpyKTYypa M coep:KkaHue THCHUTLIHHBI

2.1 PacnipenesieHre TPyAOEMKOCTH AUCHMILIMHBI IO BHAaM padoT

OO6mast TpyIo€MKOCTh JUCIUIUIMHBI cocTaBiseT 3 3adeTHble equHUIbl (108 wyacoB), ux
acrpeieNIeHue 1o BU1aM paboT MPeICTaBIECHO B Ta0IUIIE

Bunsr padot Bcero
JacoB

Dopma obydeHust

OYHO-3a04YHas
SuMHSSA JletHsist
ceccust ceccust

OYHas
5 6
CEMECTp CEMECTp




(gacer) (gacer) (gacer) (gacer)

KonTakTHasi pa6oTa, B TOM 4HCJe: 56,2
AynuTopHbIe 3aHATHS (BCero):
3aHATHSI JIGKLIMOHHOT'O THUIA 14
71a00paTOpHBIE 3aHATHS 42
MIPaKTHYECKUE 3aHATHS
CEeMUHAPCKHE 3aHSTHS
HNnasi koHTaKTHas padoTa:
KoHTpons camocrosTensHO# paboTh 5
(KCP)
[Tpomexyrounas arrecrams (MKP) 0,2
CamocTosiTeTbHasi padoTa 46,8
Kontpois
Obuas yac. 108
TPYA0EMKOCTH B TOM 4HCJIe

KOHTAaKTHAN 56,2

padora

3a4. e[l 3

2.2 Conepxanue TUCUMIIIIMHBI

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM AUCHUTIINHBIL.

KonuuectBo yacoB

A opHa Bueaynuto
Ne HaumenoBaHue pa3zienos (TeM) YAHTOpHAs pHas
Bcero pabora
pabora
I13 JIP CPC
1 O0630pHast JIeKLKs 0 MHTETPAIBHOM ONTHKE U HAHO)OTOHHKE
2 |ba3oBble BOJIHOBOZHBIE AJIEMEHTBI HHTETPaIbHOM onTHKU. Du3nyeckue 24
OCHOBBI PACIPOCTPAHEHHS U3IYUICHHS B BOTHOBOIHBIX CTPYKTYpaX.
3 |BonHOBOAHBIE YCTPOHCTBA € IPUMEHEHHEM DIEKTPOOITHIECKOTO U
AKyCTOONTHYECKOro ddexra
4 |MHTerpanpHO-ONTHYECKHUE PA3BETBUTEIH, HAPABICHHbBIC OTBETBHTEIH, 8
MYJIBTUILICKCOPBL. U UX IPUMCHEHHE
5 .
Merozsl H3MEPEHHUsI TAPaMETPOB BOIHOBOIOB HHTETPAIbHON ONTHKH 4
6 |Marepuaisl 1 TEXHOIOTHH (GOPMHUPOBAHHMS HHTETPATBbHO-ONTHIECKUX
CXEM.
7  |WHTErpaipHO-ONTHYESCKHUE TaTINKH
8 CyOMUKpOHHAS HHTETpaIbHAS ONTHKA. 6
9 DOTOHHBIE KPUCTAJUIBI U ONTHYECKHE MUKPOPE30HATOPBI.
10 |TToBepXHOCTHBIE [IA3MOHBI B METAJLIOUAICKTPHUCSCKUX
CIIOMCTBIX CPENax U UX MPUMEHEHHE.
I'mranTckoe ycuiieHne 31eKTpOMarHUTHOTO TTOJIsST BOIH3H
MeTaJuIiecKix HaHoCTpyKTyp (SERS).
11
Ontryeckre MeTaMaTepruatbl
12 |CyOMUKpOHHast MUKPOCKOITHSL.




13

Hanodotonnka B Onodusnke 1 MeTUIIIHE. 1

14

Hanodoronnka u kBaHTOBBIE BEIIHCIEHHS. KyOUTHI Ha OCHOBE
onTHYeckux (oTOHOB. ['eHepanus u JeTEKTUPOBAHNE OJMHOYHBIX
(hOTOHOB TIpH MTOMOIIX HAHO(OTOIIEKTPOHHBIX YCTPOHCTB.

[Mpumeuanune: JI — nexmuu, I13 — mpakTuueckue 3aHATHS / CEMHHApBHI,
sanstust, CPC — camocTosiTenbHas paboTa cTyIeHTa

2.3 Coneprxanue pa3iesioB (TeM) THCHUTLTHHBI
2.3.1 3aHATHSA JEKIIMOHHOTO THIIA U CEMUHAPCKHUE 3aHATHS

JIP — nmaGopatopHsbie

HaumenoBanue dopma TeKyIEero
No Coneprxanue pasjena (TeMbl)
pasznena (Tembl) KOHTPOJIS
1. |O630pHas neKEs Mo O030pHast JISKIMs [0 MaTepraiaM JTUCIHILTHHBI KB
PIHTGFpaJ'[BHOﬁ OIITHUKC U
HaHO()OTOHHKE
2. IlnaHapHele ONTHYECKHE BOJHOBOJALI. BONHOBOAHBIE U KB, pedepar
N3JIyqaTCJIbHbIC MOJBI. HHTCFpaJ'[LHO-OHTI/I‘[eCKI/Ie
ba3oBele BonHOBOIHBIE
o KaHaJIbHBIE BOJIHOBOAbI, CETMEHTUPOBAHHBIC KaHAJIbHbLIC
OJIEMEHTBI UHTEI'paJIbHOU B
onTHKH. OH3HIECKUe BOJIHOBO/IBI. > OJIHOBOJZIbI C BBITCKAKOIIMMHW BOJIHAMHU
OCHOBBI PacTpOCTpaHeHHs (leaky waveguides). Ba3oBbie BOJHOBOIHBIE CTPYKTYpPBI
HU3JIy4CHH B BOJTHOBOJHBIX HHTeT’paﬂLHOﬁ OIITHKH. rI/I6pI/I)IHBIe U MOHOJIUTHBIC
CTPYKTYypax. HMHTErpajibHO-ONTUYECKUE CXEMBI. Henunetino-
OIITUYCCKUEC 3(1)(1)6KTBI B OIITUYCCKHUX BOJIHOBOAAX.
3. N @a30Bble ¥ AMIUTUTYJHBIC BOJIHOBOOHBIC MOZYISATODHI. KB, pedepar
BOJTHOBOZIHEIE YCTPOKCTBA C C
——————— HEKTPAIbHbIC HIEKTPOONTHYESCKUE U aKyCTOONTHYECKHE
2JEKTPOONITHYECKOTO H ¢uneTpsl. [lepecTpanBaeMble ONTHYECKHE CHEKTPAIbHbIC
aKyCTOONTHYECKOro 3 pekTa |(PUILTPEI
4. |UurerpanpHo-onTHueckue  |VIHTerpaqbHO-ONTHYECKUE HAIpaBICHHBIC OTBETBUTEIH. KB, pedepar
pa3BEeTBUTENH, HePEeKIIOYaTeNny i KOMMYTATOpPBI. Y CTPOMCTBA HA OCHOBE
HarnpaBJIeHHbIC OTBETBUTENH, | Y-pa3BerButeneil. AWG-MyIbTHILIEKCOPHI.
MYJIbTUIIJIEKCOPBI. A UX
IIPUMEHEHUE
5. [Merozs! m3mepenus Merozpl H3MepeHus NapaMeTPOB BOIHOBOIOB 3aTyXaHMS, KB, pedepar
Hapamerpos %OHHOBOHOB PasMEpPOB 10JIsI MOAbI U BOJTHOBOJAHBIX XaPaKTEPUCTUK
HUHTETPAJIbHOU OIITUKU
6 [Marepuanst u TEXHONOTHI |\ foro 1er (hopMUPOBAHKS SIEMEHTOR H YCTPOCTB KB, pedepar
(dbopmupoBanus o
HWHTETpalbHON OITUKU B CTEKIIE,
HUHTETPAJIbHO-ONITHYCCKUX
oxem CETHETORJIEKPUUECKUX KpUCTaLIax,
' TIOJIYIIPOBOTHUKOBBIX U MOJUMEPHBIX MaTepUaliax.
HpOMLIH.U'IeHHbIe TEXHOJIOI'MH IPOU3BOACTBA JIEMEHTOB U
YCTPOMCTB MHTErPaabHON (POTOHHKHU B CTEKIIC U
TOJIYTIPOBOAHUKOBBIX MaTepuanax
7 KB, pedepar
I/IHTeI‘paJILHO-OHTI/I‘ICCKI/Ie I/IHTEI'paHLHO OINITHYCCKUEC NJATUUKH ¢)H3I/I‘{QCKI/IX BCJIIMYHUH ’
JATYHKH (maBneHwWs, TeMIEpaTypbl, CKOPOCTH) W  XHMHKO-
OHMONIOrMYECKUX PEareHTOB.
8 CyOMHKpOHHAS TexHonorus (HOPMHPOBAHHMS BONHOBOJHBIX CXEM KB, pedepar
‘. = 2
HHTErpanbHasl ONTHKA. KpeMHHHU Ha H30JIATOPC .
9 POTOHHBIE KPUCTAILIBI 1 DOTOHHBIE KPUCTAILIBI U YCTPOMCTBA HAa UX OCHOBE.. KB, pedepar
OINTUYECKUE
MHUKPOPE30HATOPBL.
10 |MosepxnocTibre D} PeKT MIasMOHHOro pe3oHaHca. [IpOMBIILIEHHbIE KB, pedepar
IJ1a3MOHBI B O6roCceHCOopBl Ha OCHOBE TIOBEPXHOCTHBIX IIIIa3MOHOB.
MCTATOAMIICKTPUICCKUX | JIgTerpasbHas  ONTHKA HA OCHOBE IIA3MOHHBIX




CJIOUCTBIX CpClax U UxX
MNPUMCHCHUC.

OIITHYCCKHUX MICIICBBIX BOJITHOBOJIOB.

I'urantckoe YCWICHUC CHUTHAJIOB PaMaHOBCKOI'O

T'uranrckoe YCUJIEHUE paccessHus CBCTa n JJIOMUHCCHCHIIUN Ha
3JIEKTPOMATHUTHOTO T10J1s |HAHOCTPYKTYPHPOBAHHBIX METaJUTHYECKUX
BOJIM3M METAIIMYECKUX  |[IOBEPXHOCTSX. bBHOCEHCOpsl Ha OCHOBE 3(dekTa
nanoctpykryp (SERS).  |SERS. IloBepxHOCTHO-yCUJIEHHas paMaHOBCKas
CIIEKTPOCKOMUS JJIsl PACTIO3HABAHHS OHOTOMHMYECKHX
COEZIMHEHUI.
11 OnTuyeckue MeTaMarepuaibl C OTPHIATENLHBIM KB, pedepar
Onrnyeckue TI0Ka3aTeneM HpeIoMIeHHs B OmmKHelH
MeTaMaTCpHaIIbl HH(PPaKPaCHOW U BUITUMOMN 00JIACTSX CIIEKTPa
12 CyBMuKpOHHas OnTHyeckass MUKPOCKOMHS B 6J'II/I)I<Hei\/I U JAalbHEM KB, pedepar
MHKPOCKOIHS. nosie. Mansie anepTypsl. OnTudeckuii npeaena Aooe.
CyOBOIHOBOE IPOCTPAHCTBEHHOE pa3pelIeHHE.
Paznuunblie BU/IbI CYOMHUKPOHHON MHUKPOCKOTIHH.
13 |Hanogoronnka b OnTnueckas — OMOMEIMIMHCKAs — CyOMHKDOHHAs KB, pedepar
Grodpusnke u MeauIIHE. quarHoctika.  DoToauHAMHUYECKask — Tepamus ¢
HAHOYACTHIIAMH.
14 BBesieHre B KBaHTOBBbIC BhIYMCICHHS. KyOWThI Ha KB, pedepar

Hanodoronnka u
KBAHTOBBIE BEIYMCIICHHUS. .

OCHOB€  ONTHYECKHUX (hOTOHOB. OnTuyeckue
JIOTUYECKHUE DJIEMEHTHI. I'enepanys 51
JACTCKTUPOBAHUC OJUHOYHBIX (bOTOHOB IIpyu ITOMOIIH
HaHO(OTORJIEKTPOHHBIX YCTPOWCTB

ITpumeuanue: KB — oTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

2.3.2 JlabopaTopHbIe padoThI

No Tema dopmMma TeKy1Iero

I KOHTPOJIA

/

I

1 | Pacuersl BOJNHOBOAHBIX XapaKTEPUCTHK M pachpeneneHuit | Otder mo rabopaTopHOit
Mojied IJIAaHAPHBIX ONTHYECKUX BOJHOBOAOB DPAa3JIMYHBIX pabore
THUIIOB.

2 | Pacdersl BOTHOBOAHBIX XapaKTEPHCTUK W pacmpeneneHwit | OTtder mo 1abopaTOpHOI
Mojied KaHAJIbHBIX OINTHYECKUX BOJIHOBOIOB PAa3JIMYHBIX pabore
THUIIOB.

3 | Pacuersl onTHYeCKHX XapaKTEPUCTUK HAHOBOJIHOBO/IOB Otuer no 1abopaToOpHOH

pabote

4 | DKcriepuMeHTaNIbHOE HCCIIel0OBaHNe napamerpoB | Otuer no nabopaTopHOH
MHOT'OKaHaJILHOTO HMHTErpajbHO-ONTHYECKOT O Y- pabore
pa3BeTBUTEIS

5 | DKclepuMeHTaIbHOE HCCIIeI0OBaHNE napamerpoB | Otuer no nabopaTopHOr
ontrueckoro AWG-mysbTumiekcopa pabore

6 | DkcriepuMeHTanbHOE onpenenenrne 3¢¢GeKTUBHBIX pa3MepoB | OTuer mo 1adopaTopHOM

OoJIA MOJblI UHTCTPAJIBHO-OIITHUYCCKOI'O BOJIHOBOAa

pabore




[Ipy w3ydeHWMH  OUCHUIUIMHBI ~ MOTYT  TNPUMEHSTCS  DJIEKTPOHHOE  OOydeHwue,
JTUCTAaHIIMOHHBIE 00pa3oBaTesbHbIe TeXHOJOTHH B cooTBeTcTBUM ¢ PI'OC BO.

2.3.3 [IpumepHasi TeMaTHKA KyPCOBBIX padoT (IPOEKTOB)

2.4 IlepevyeHb y4eOHO-METOAMYECKOTO oDecTiedeHNs 11 CAMOCTOSITEJIbHO PadoThI
00yYaIOUIMXCS 10 TUCHUILTHHE (MOLYJII0)

[Tepeuenp yueOHO-METOIMUECKOr0 00CCIICUCHUS JUCIIUILIMHBI 10

No Bz CPC BBITTOJTHEHUIO CAMOCTOSITEILHON paboThI
1 |HUzyuenue tem Meromudeckue ykazaHus IO OPraHU3aIUU CAMOCTOSITETIbHON paboThI
JTUCIIUTUTIHEI, o qucuuiuinHe «BomHoBOAHAST POTOHMKA»

BeiHecenHble Ha CPC

2 |[TomroroBka OoT4eTOB M0 | MeToauUeCKUe yKa3aHHUs 110 OpraHU3al[ik CaMOCTOSTEIbHON PaboThI
J1a00paTOpHBIM paboTaM |10 auciuIuIHE «BoHOBOIHAS (hOTOHHKA»

3 |[loaroroBka Kk 3auery Meroanueckne yKa3aHUs 10 OpraHU3aIld CaMOCTOATENBHON PaboThI
1o aucuumiee «BomHoBonHas GporoHuka»

Y4eOHO-METOMYECKHUE MaTepuajbl JJII CaMOCTOATEIBbHON paboThl OOyJaroOmIMXCs M3
Yyclia UHBAJIKUIOB U JIMI[ C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbst (OB3) npenocrasnsiorcs
B (popmax, alanTUPOBAHHBIX K OTPAHUYEHUSM UX 3J0POBbS U BOCTIPUATHS HHPOPMALIIH:

Jljis U1 ¢ HapyIIEHUSIMH 3PEHUS:

— B IIe4aTHOU Gopme yBeTMYeHHBIM HIpUdTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B opme aynuodaiina,

— B ITIe4aTHOM ¢opMe Ha s3bike bpaiins.

Jljig 11 ¢ HapyIICHUSMHU CIyXa:

— B IIeYaTHOM opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIeHUMH OTIOPHO-BUTATENILHOTO anmnapara:

— B [IeYaTHOM opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B (hopMme ayauodaiina.

JlaHHBIN TepedYeHb MOXKET OBITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyuaronuxcsi.

3. Oo0pa3oBarejibHbIEe TEXHOJIOTMH, NPHUMEHsieMble NPH OCBOCHMH IMCUHHMILIHHBI
(MoxyJis)

B xone wu3ydeHMss JMCUUIUIMHBI MNPEAYCMOTPEHO HCHOJB30BAHUE  CIEAYHOLIUX
00pa30oBaTeNbHBIX TEXHOJOTHH: JEKIUU, MPAKTHUYECKHUE 3aHATHS, CaMOCTOsITeNbHAas pabora
CTYIECHTOB.

KomneTeHTHOCTHBIN MOAXOA B paMKax MpenojaBaHUsl UCLUUIUIMHBI peaNn3yeTcsl B
WCIOJb30BAHUM HMHTEPAKTUBHBIX TEXHOJOTMH UM aKTHUBHBIX METOJOB B COYETaHUM C
BHEayJIMTOPHOI paboTO.



NudopmallioHHbIE  TEXHOJOTMH, TNPHMEHSEMbIE TMPH U3YYCHUH JUCIHUILINHBL:
UCTOJb30BaHME  HMH(POPMALMOHHBIX  PECypCcoB,  JOCTYNHBIX B  HH(MOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOM ceTtu MHTepHeT.

AnantuBHbIe 00pa30BaTeNbHBIE TEXHOJIOTHH, IPUMEHAEMBIC TPU U3YYCHUH TUCIUTLIMHBI
— I JIMIL C OIPAHMYEHHBIMU BO3MOXKHOCTSMM 3JI0POBbSl IIPEAYCMOTPEHA OpraHu3alus
KOHCYJIBTALIMM C UCIIOJIb30BAaHUEM IEKTPOHHOM IOYTHI.

1. OuneHoyHbIE cpeacrea AJIs TEKYyLIEro KOHTPOJJIA ycneBaeMoCcT Hu
l'lpOMe)KyTO‘lHOﬁ arTrecranumn

OIIGHOLIHI)IG cpeacrtBa MpeAHA3HAUCHBbI JId KOHTPOJIA W OLCHKHU O6pa30BaTCJIBHBIX
JOCTHXEHUHM 00ydaroluxcs, OCBOUBIIUX MPOrpaMMy Y4eOHOM AUCHHUIUIMHBI « DIEKTPOTEXHUKA
Y DJIEKTPOHHUKAY.

OreHOYHBIE CpEICTBA BKIIIOYACT KOHTPOJHHBIC MAaTEPHUAIBI IS TIPOBEIACHHS TEKYIIEro
KOHTPOJIA B (bopMe KOHTPOJIBHBIX BOIPOCOB IO TEMaM JUCHUINIMHBI W IO OTYECTaM
a00paTOPHBIX padOT M MPOMEKYTOYHOM aTTecTanuu B JOpMe BOIMPOCOB M 3aJaHUI K 3aUETy.

TunoBble KOHTPOJIbHBbIE 32JaHUS UJIM HHbIE MATEPHUAJIbI, HEO0OX0AMMBIE 1JIsl OLlEHKHU
3HAHMH, YMEHHH, HABBIKOB H (MJIH) ONBITA AEATEJbHOCTH, XAaPAKTEPHU3YIOIIMX ITaNbI
¢dopmMupoBaHus KOMIIETEHUMI B Ipolecce 0CBOCHUS 00pa30BaTeIbHO NMPOrPaMMbl

Ilpumepnutii nepeuens 60npocos u 3a0anui
3ayeTHO-3K3aMeHANMOHHbIE MATEPHUAJIbI JJISl IPOMEKYTOYHOM aTTecTanuu (3a4er)
Huxe npuBoasTcs npuMepbl KOHTPOJIBHBIX BOIIPOCOB paboueii mMporpaMMBl.

1. dusznveckuii MexaHU3M KaHAIMPOBAHMSI ONTHYECKOTO U3IYYEHHs B HHTETPaJIbHO-
ONTUYECKUX BOJTHOBOJAX.
2. [punuun paboTsl HHTETPAIIbHO-ONITUYECKOTO HAMIPABIEHHOTO OTBETBUTES.
3. Ipunnun padoter AWG-MyabTUIIIIEKCOPA.
4. TlpumeHeHue EKTPOONTHIECKOTo d(deKTa I CO3JaHUs BOTHOBOIHOTO MOIYIISITOpA
onTUyecKoro u3nydenus Maxa-Llenaepa.
5. Texuonorust opMUPOBAHUS JIEMEHTOB UHTETPAIbHOM ONTUKUA METOJOM HOHHOTO
oOMeHa B CTEKJIE.
6. OnTuueckue XapakTepUCTUKH (POTOHHBIX KPUCTAJIIOB.
7. IlpuHUMI OeCTBUS MHTETPATbHO-ONTHYECKOTO AaTYMKa BpallleHus: Ha ocHOBe 3(dexTa
Canpsxka.
8. OnTrueckue CBOICTBA MOBEPXHOCTHBIX MIa3MOHOB.
9. OnTnueckue OHMOCEHCOpPHI HA OCHOBE IIPU3MEHHOTO BO30OYXKIEHHUS TMOBEPXHOCTHBIX
MJ1a3MOHOB
10. ®usznyeckre NPUHIMITBI CYOMUKPOHHOM MUPOCKOITUH.
11. T'urantckoe ycuieHHE CUTHAJIIOB PAMAaHOBCKOTO paccesHus CBETa M JIIOMUHECHEHIIUN Ha
HAaHOCTPYKTYPHUPOBAHHBIX METAJUTMUECKUX MTOBEPXHOCTSIX.
12. OnTuueckue cBOCTBa MeTaMaTeprasIoB ¢ OTPUIATETLHBIM MMOKA3EIEM MPETOMIICHHSL.
13. ®usnueckue OCHOBBI KBAHTOBBIX BbIuKcIeHHH. KyOuThl Ha OCHOBE ONTUYECKUX (DOTOHOB.
14. CyOMHUKpOHHAs UHTETpaIbHAsL ONITUKA Ha OCHOBE TUAIIEKTPHUECKUX U
METaJUTOAUAIEKTPUYECKUX TIIa3MOHHBIX BOJTHOBOIHBIX CTPYKTYP.

Kpurtepun onennBanus pe3yibTaToB 00y4eHUs!

KpI/ITepI/II/I OLCHUBAHMUA 10 3a4YCTYy:

«GavYTCHO»: CTYACHT BJAACCT TCOPCTUYCCKUMU 3HAHUAMU 110 pasgciiaM JAUCHUIUINHBI,
AOIMYCKACT HE3HAYUTCIIbHBIC OI_I_II/I6KI/I; CTYACHT YMCCT IPAaBUIIBHO OOBSICHATL OCHOBHOM
MaTepuall JUCUMILIUHBI, MIITIOCTPUPYS €r0 NPAKTHYCCKMMHU IIPUMEpPaM,



«HE 3a4TEHO». MaTepual HE YCBOEH WIM YCBOCH YaCTUYHO, CTYJEHT 3aTPYIHSACTCS NPUBECTH
IIPAaKTUYECKUE MPUMEPHI, OBOJBHO OrPAHUYEHHBI 00BEM 3HAHHWI MaTepuana IpPOrPaMMBIL.

OneHo4HbIE CpEACTBA Ui HMHBAJIUIOB W JIMII C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI BEIOUPAIOTCS C YUETOM UX MH/IMBHIYAIbHBIX MICUX0()U3NIECKUX 0COOCHHOCTEH.

— Tpu HEOOXOAMMOCTH WHBAIUAAM M JIHIAM C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH
3/10pOBbSI [IPEIOCTABIIAETCS JOMOJHUTEIBHOE BpEMs JUIsl TIOATOTOBKHU OTBETA HA HK3AMEHE;

— IIPH TIPOBEICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB OOYyUSHHUS MHBAIIUJIOB U JIHIL C
OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbsSI TPETyCMATPUBACTCS MCIIOIb30BAHIE TEXHUIECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX UHAWBUAYAILHBIMUA 0COOCHHOCTSIMH;

— TP HEOOXOIMMOCTH ISl 00YJArOIIUXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBBS
U WHBANUAOB TMpOLIEaypa OICHUBAHMS pE3YJIbTaTOB OOYYEHHUs MO JUCIHUIUIMHE MOKET
MIPOBOJUTHCS B HECKOJIBKO 3TaIOB.

[Ipouenypa olueHHBaHUS Pe3yIbTATOB OOYUYEHHUS WHBAIUIOB U JIMIl C OTPaHUYEHHBIMU
BO3MOXHOCTSIMU 3JIOpPOBbSl 1O JUCHUIUIMHE (MOIYJIO) MpEeAyCMaTpUBaeT MpeloCTaBICHUE
nHpopManmi B (opmMax, aganTUPOBAHHBIX K OTPAaHUYEHHUSM WX 3J0POBbS W BOCIPHUATHS
nH(popMaLuu:

JIis U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B IIe4YaTHOU Gopme yBeTMYeHHBIM HIpUdTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapymeHus MM CITyXa:

— B IIe4aTHOU opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jlnis U1 ¢ HapyIeHUsIMM OTIOPHO-/IBUTaTEIbHOTO amnmapara:

— B IIe4aTHOM opme,

— B (JopMe AIIEKTPOHHOTO T0OKYMEHTA.

JlaHHBIM TepeuyeHb MOXKET ObIThb KOHKPETM3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTA
00yJaronuxcs.

5. Ilepeyenb y4eOHOM JIUTEPATYPbl, HH(POPMANMOHHBIX PECYPCOB M TEXHOJIOTHI

5.1. YueOHasi 1uTepaTypa
OcHoBHas1 JuTEpaTypa

1.UrnaroB, A. H. OnrosnekTpoHnka U HaHO(MOTOHHKA : yuyeOHOe mocoome / MruaroB A. H. -
CIIb. : Jlans, 2017. - 596 c. - https://e.lanbook.com/book/95150#authors.

2.Kynbuun, 0. H. CoBpemennas ontuka u ¢poToHHKa HaHO- U MukpocucteM / Kymnpuun 1O. H. -
M. : DUBMATIINUT, 2016. - 440 c. - https://e.lanbook.com/book/91158#book_name.
3.Hukutun, B.A. DnekTpocTUMyIMpOBaHHAs] MUTPAllMs HOHOB B MHTETpalibHON onTHKe / B. A.
Huxutun, H. A. SIkoBeHko ; M-Bo oOpa3oBanus u Hayku Poc. ®enepanun, Kybanckuii roc. yH-
T. - [3-e m31., nom.]. - Kpacuonap : [Kybanckuii rocynapctBeHnblit yuusepcutet], 2013. - 245 c.
4.Canex, baxaa E. A. Ontuka u ¢otonuka. [IpuHINIBEl ¥ TpUMEHeHuUs : [yueOHoe nmocobue : B 2
T.]. / b. Canex, M. Teiix ; nep. ¢ aurn. B. JI. JlepOoBa. - Jonronpyausiit : MaTemnexr, 2012. -
759 c.,

5.Jlapkun, A.U. Korepentnas ¢otonuka : [yueOnuk] / A. U. Jlapkun, @. T. C. FOy. - M. :
BMHOM. JlaGopatopus 3Hanwmii, 2009. - 317 c.

6.ITanoB, M.®. ®u3nveckue OCHOBBI HHTETPATBHOW ONITHKHU : Y4eOHOE MOCOOUe sl CTYACHTOB
By30B / M. @. I1anos, A. B. Conomonos, 0. B. ®unaros. - M. : Akanemus, 2010. - 427 c.
7.5ur, Mart. OnTyka u Ja3epsl, BKIOYas BOJIOKOHHYIO ONTHKY M ONTHYECKHUE BOTHOBOJBI / M.
Anr ; nep. ¢ aurn. H. A. Jlunynoso#i, O. K. Hanus, B. B. Crparonosuu ; nox pen. B. B.
MuxaitnuHa. - M. : Mup, 2005. - 541 c. : wi. - ISBN 5030034579. - ISBN 354065741X : 586 p.


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

8.baprionH, A.A. DIeKTpoIMHAMHKA BOJHOBEAYIIUX CTPYKTYp. Teopust BO30yXKIEHUS U CBSI3U
BoJiH / A. A. Bapeioun. - M. : ®©USMATIIUT, 2007. - 510 c.

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

JlonosiHUTeILHAS JTUTEpaTypa

1.BonHoBoaHAas onTodnekTpoHuka / moa pen. T. Tamupa ; mep. ¢ anri. A. I1. Topobua, I'. B.
Kopnromenko, T. K. YexnoBoii nox pen. B. . Aankuna. - M. : Mup, 1991. - 574 c.
2.Ilpoxopo B.Il. MonenmupoBanue (QHU3NKO-TEXHOJOTHUYECKUX MapaMEeTPOB ONTHYECKUX
MOHOOOMEHHBIX BOJHOBOJOB : MoHorpadus / B. II. Ilpoxopos, H. A. SlkoBerko ; M-Bo
obOpa3oBanusi u Hayku Poc. @enepammm, Kybanckuii roc. yH-T. - KpacuHomap : [KybaHckwmii
rocyJaapcTBeHHbIN yHuBepcurer]|, 2014. - 197 c.

3.XKentukoB, A.M. MUKpOCTPpYKTYpUPOBAHHBIE CBETOBOBI B ONTHYECKUX TEXHOJOTHSIX / A. M.
Kentuxos. - M. : DUSMATIIAT , 2009. - 191 c.

5.2. Ilepuoauueckasi JuTeparypa
1. Bassr manneix komnaaun «Mcr Beroy http://dlib.eastview.com
2. Dnexrponnas oudarmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NuTepHeT-pecypchbl, B TOM 4HCJIie COBPeMEHHbIe MPogecCHOHAIbHBIE 0a3bl
JAHHBIX U ]/IH(l)OpMalIHOHHI)le CIIPAaBOYHBIEC CHCTEMbBI
DJ1eKTPOHHO-0ubIMoTeuHbIe cucTteMbl (IBC):
9BC «FOPAMT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
ObC «BOOK.ru» https://www.book.ru
3bC «ZNANIUM.COM» www.znanium.com
OBbC «JIAHb» https://e.lanbook.com

e W e

IIpodeccuonanbHble 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgarenascrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas 6ubmuorexa (HOB) http://www.elibrary.ru/

6. IlomHOTEKCTOBBIE APXHWBBI BEAYIHX 3alla/IHbIX HAYYHBIX KYPHAJIOB Ha Poccwuiickoii
iatgopme HaydHbIx xypHatoB HOUMKOH http://archive.neicon.ru

7. HanumonanbHass »IeKTpOHHas OubOnuoTeka (HOoCTym K DIEKTPOHHON OubnuoTexe
auccepraiii Poccuiickoit rocynapcrsennoit 6ubnmmorexu (PI'B) https://rusneb.ru/

8. Ilpesunmentckas omdanoreka uMm. b.H. Enprinna https://www.prlib.ru/

9. DmnektponHas koyueknus Oxchopackoro Poccuiickoro ®onna

https://ebookcentral.proquest.com/lib/kubanstate/home.action

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. YuuBepcurerckas nHpopmannonHas cucrema POCCUS http://uisrussia.msu.ru

gk~



http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

HNudopmanuoHHble CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lntoc - cipaBouHasi mpaBoBas cucTeMa (JOCTYI 110 JIOKAIBbHOM CeTH ¢
KOMIBIOTEPOB OMOIHOTEKH)

Pecypcnbl cBoOOgHOTO JOCTYNA:

1. AmepukaHcKas maTeHTHas 0a3a jmaHHbIX http://www.uspto.gov/patft/

2. TlomHble TeKCThI KaHACKKUX quccepTanuit http://www.nlc-bnc.ca/thesescanada/

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

4. MuHHUCTEpCTBO HAyKH U BhIciiero oopasosanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Hudopmanmonnas cucrema "EqmHoe 0KHO q0CTymna K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. Enwmnas xoyutekius nupoBbiXx 00pa3oBaTelbHbIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi EHTP HHPOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoekt ['ocynapcTBeHHOTO HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"O6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBovHo-uH(pOpMaIMOHHBIN TopTan "Pycckwuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

12. Cnosapwu u sunukiaoneanu http://dic.academic.ru/;

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

14. 3akonomnpoekT "O6 o6pazoBanuu B Poccuiickoit deneparuu'. Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

'

CoOcTBeHHbIE YJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(POPMALMOHHBbIE PecypChl

KyoI'Vy:

1. Cpema MOIyIbHOTO JUHAMUYECKOro ooydenus http://moodle.kubsu.ru

2. baza yueOHbIX MJIaHOB, yueOHO-METOAMYECKUX KOMILUIEKCOB, ITyOIUKalUi U
koHpepenmwmit http://mschool.kubsu.ru/

3. bubmuorexa nHPOpPMAIMOHHBIX PeCypcoB Kadeapbl HHGOOPMAITMOHHBIX
oOpa3oBaTelIbHBIX TexHOJIOTHIA hitp://mschool.kubsu.ru;

4. DnexTpoHHBIH apxuB nokymenToB KyoIl'V http://docspace.kubsu.ru/

5. DnexTpoHHbIe 00pa3oBaTelbHBIE pecypchl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U
TexHosioruii B oOpazoBanun Ky6I'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Metoanyeckue yKkazaHus /sl 00y4al0IUXCH M0 OCBOEHUIO THCIUIIHHBI

ComnpoBoKJIeHHE CAMOCTOSITENILHOM PabOTHI CTYJCHTOB MOYET OBITH OPraHM30BaHO B
clenyrmux Gopmax:

— COCTaBJICHHUEM WHJIWBUIYATbHBIX IIJJAHOB CaMOCTOSITENILHOM pPabOTHI KaXIOTO U3
CTYACHTOB C yKa3aHUEM TeMbl U BUJOB 3aHATUH, (OPM U CPOKOB MPEACTABICHUS PE3yIbTAaTOB;

— TPOBEJCHHEM KOHCYIbTalui (MHAWBHUIyalbHBIX WJIM TPYIIOBBIX), B TOM YHCIE C
MPUMEHEHHEM TUCTAHIIMOHHOW Cpelibl 00y4eHUsI.

Kputepuii onieHKkH 3QPEKTUBHOCTH CaMOCTOSATEIBHONH PabOTHI CTYIEHTOB (HOpMUPYETCS
B XOJI¢ TPOMEXKYTOUYHOTO KOHTPOJIS MPOIlECca BBIMOJHEHUS 3aJaHUil M OCYIIECTBISETCS Ha
OCHOBE pa3IMYHBIX CIIOCOOOB B3aMMOJCWCTBHS B OTKPHITOW HMH(POPMAIMOHHOW cpeae Hu
oTpaxaercs B Tpoiuecce (QOpMHUPOBAHUS TaK HA3BIBAEMOTO «IIEKTPOHHOTO MOpTdens


http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

CTYJICHTa».

B coorBerctBMM € O3TUM NOpd NPOBEACHUM OINEPATUBHOIO KOHTPOJIS MOTYT
WCIIOJIb30BAThCSI  KOHTPOJIbHBIE  BOIMPOCHL K  COOTBETCTBYIOIIMM  pasjiejiaM  OCHOBHOM
JUCHUTUITUHBI « DJIEKTPOTEXHUKA U AJIEKTPOHUKAY.

KonTtponb ocyiecTBiseTcss MOCPEACTBOM TECTUPOBAHMS CTYACHTOB MO OKOHYaHUHU
W3YYCHHS TeM y4eOHOU NUCIMILINHBI U BBITOJTHCHUS TMChbMEHHBIX KOHTPOJBHBIX PadoT.

CorpoBOKICHHE CAMOCTOSTENHHON PAdOTHI CTYAEHTOB TaKXKE OPraHM30BAHO B CIICAYFOIIHX
dopmax:

— BBITIOJIHEHHE CEMECTPOBOM KOHTPOJIBHOM pabOTHI 110 MHANBUYaIbHBIM BapUaHTaM;

— YCBOCHHE, JIOMOJIHEHHE M BHUKAHHME B pa3OupaeMble pa3iesibl JUCHUIUIMHBI MPHU
MOMOIIM 3HAHUM TIOJIy4aeMbIX IO CpEACTBAM H3YyUEHUS PEKOMEHIYeMOW JHUTEepaTyphl |
OCYILIECTBIISIEMOE ITyTEM HaIlMCaHUsl peepaTUBHBIX padboT;

— KOHCYJbTAIlMW, OPTaHW30BAHHBIC MJIA Pa3bACHEHUS MPOOJIEMHBIX MOMEHTOB IpHU
CaMOCTOSITEJIbHOM M3YYEHHH TE€X HJIM WHBIX acClEKTOB pa3Jie]ioB yCBauBaeMoul MH(opManuu B
JTUCITUTIITNHE.

K cpencrBam oGecniedeHUs OCBOCHUS AUCIUIUTHHBI «DJIEKTPOTEXHUKA M AJICKTPOHHUKAY)
TaK)Ke OTHOCSTCS DJIEKTPOHHBIE BAPUAHTHI JOTOJTHUTEIBHBIX yI4E€OHBIX, HAYIYHO-TIOMYJISIPHBIX U
HAaYYHBIX U3[IJaHUI IO JAHHOUW AUCUUILINHE.

Pexomennyercs crnenyromuii rpaguKk W KaJeHJIAPHBIN TJIaH CaMOCTOSITEIIBHONW pabOThI
CTYJICHTOB I10 Y4EOHBIM HEJICTISIM:

TunosBble 3aJaHUs IS CAMOCTOSITE/ILHON Pad0ThI CTYA€HTOB

Cpoku
®dopma npen-
Ne . BBITIOJI-
Tema nnu 3aaHue TEKyIeH paboThI CTaBJICHUS
TEMBI HCHUA
pe3yabTaTOB
(Henenn)
1. Meron  5d¢ekTuBHOrO  mokaszatens — pelOMIICHHS YcrHbll OTBeT, 1
pacyerta BOJIHOBOJHBIX XapaKTEPHUCTHK KaHAJIbHbBIX TEKCTOBBIN
ONTHYECKUX BOJTHOBOJIOB JIOKyMEHT
2. DopmMupoBaHuE BOJIHOBOZAHOI'O pexuma YcCTHBIN OTBET, 1
paclpocTpaHEeHUsl ~ ONTHYECKOTO  H3Iy4eHHs B TEKCTOBBIN
BOJTHOBOJAX ¢ yreukoii (leaky waveguides) JIOKYMEHT
3. Nsmepenne 3¢ pekTHBHOr0 TTOKa3aTemst MPeIOoMICHUL YCTHBI OTBET, 1
BOJTHOBOZHOM MOZBI METOJIOM €€ IIPU3MEHHOTO TEKCTOBBIN
BO30YXIeHHS JOKyMEHT
4. [puHIMIT paGoTHl 3IEKTPOONTHIECKOIO BOIHOBOAHOTO YCTHBIH OTBET, 1
ONTUYECKOro Moaynaropa Maxa-Llennepa B pa3inyHbIX TEKCTOBBIH
pexxuMax paboTs JIOKYMEHT
5. VCTHBIN OTBET, 1
@dopmHpOBaHKE BOIHOBOIHOTO PEXHIMA .
TEKCTOBBIH
pacIpocTpaHEeHHs ONTHYECKOTO U3ITYUCHNUS B
(hOTOHHBIX KpHCTAIIAX AOKYMCHT
6 HHTerpanbHO-ONTUYECKUE TATYMKU KOHLIEHTPALU1 VCTHEIN OTBET,
XVMHYECKHX BEIIECTB. MPUHIIUI ACHCTBUS TEKCTOBBIH
JIOKyMEHT
7 Texnonorus GpopMUpOBAHUS SJIEMEHTOB CyOMHUKPOHHOM YcTHBIN OTBET,
MHTETPAJIBHONW ONTHKHU “KpPEeMHUH Ha n3omnsrope” TEKCTOBBIN
JIOKyMEHT




8. Onrtryeckre CBOWCTBA MOBEPXHOCTHBIX YcTHBIN OTBET, 1
9JIEKTPOMAarHUTHBIX BOJIH HA OCHOBE IOBEPXHOCTHBIX TEKCTOBBIH
TUTa3MOHOB JIOKyMEHT
9. [TprHIMT paboTHI OIMKHEIIONIFHOTO MUKPOCKOTIA YcTHBIN OTBET, 1
TEKCTOBBIN
JIOKyMEHT
10. Onruueckre cBoiicTBa (OTOHHBIX KPHUCTAIIOB YcTHBIM 0OTBET, 1
TEKCTOBBIN
JIOKyMEHT
11 Meramarepuansl ¢ OTPHLATEIBHBIM  IIOKa3aTelleM YcTHBIH OTBeT,
MIPEJIOMJIEHUS TEKCTOBBI
JIOKyMEHT
12 CyOMUKpOHHAsI HHTETPAIbHAS ONTHKA VYcTHBIN OTBET,
TEKCTOBBIN
JIOKyMEHT

B ocBoenun JUCHUIINIMHBI MHBAJIWJAMH W JIMaMU C OTPaHUYCHHBIMU BO3MOXXHOCTAMU
310pOBbsl OOJIBIIOE 3HAYEHHE HMEET HMHAWBHyaldbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JOTNOJIHUTEIBHOE Pa3bsICHEHNE YUeOHOTr0 MaTepHana.

I/IH)II/IBI/I)IyaJ'II)HI)Ie KOHCYJIbTAallUKM 110 MPEAMETY ABJIAIOTCA BaXHBIM q)aKTOpOM,
CHOCO6CTBy}OHII/IM HHIUBUAYyAIU3allun 06yqu1/I51 U YCTAaHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXJy IpenojaBareseM U OOy4aromUMCs HWHBAIUAOM WM JIMLIOM C OrPAHWYEHHBIMU
BO3MO’KHOCTSIMH 3/I0POBbSL.

7. MatepuajibHO-TeXHHYECKOE o0ecrneyeHue 1Mo JUCHUIIINHE

[Io Bcem Bumam y4eOHOH [EATENBHOCTH B paMKax JUCIHUIUIMHBI HCHOJIB3YIOTCS
ayIUTOpUH, KaOWHETHl W J1abopaTOpUH, OCHAIIEHHBIE HEOOXOIUMBIM CHEIHAIN3UPOBAHHBIM U
J1a00paTOPHBIM 000PYTIOBAHUEM.

HauMmenoBaHue cielaibHBIX

OcCHaIIEHHOCTh CIIELHaIbHBIX

[lepeueHp NULIEH3MOHHOTO

THIIA

9KpaH, MPOEKTOP, KOMIBIOTEP

TIOMEILEHUI MIOMEILEHUI MPOrPaMMHOT0 00ECTIeUeHHUS
VYueOHast ayIUTOPHUS i | MebGenb: yueOHast MeOenpb OnepammonHass  cucremMa  MS
NPOBENeHUs 3aHATUH JeKuuoHHoro | TexHuueckue cpencrBa oOydenus: | Windows 10; wuHTErpupoBaHHOE

otucuoe npunoxenue MS Office

VYuebOnast aymuropun N137C  mnst
MIPOBEIEHUS 1a00paTOPHBIX PadoT.

Mebenb: yuebnas medenb
Ob6opynoBanue:
CIIeIIMaT3HPOBAaHHBIE y4eOHo-
HCCIIEIOBATENbCKHE CTEHIBI  JUIA
TIPOBENECHUIO JTAOOPATOPHBIX PaboOT
10 HHTETPAIBHOM  ONTHKE H
HAaHO()OTOHHKE

VYuebOnast aymuropun N133C mist
MIPOBENEHUS TA0OPaTOPHBIX PadOT

Mebenb: yaeObnas medenb
TexHIYECKHE CPECTBA O0yUCHHS:
9KpaH, IMPOEKTOP, KOMIIBIOTEPHBIH
KJIacc

OmneparnroHHas crcTeEMa MS
Windows 10; npunokenre Matlab.

VYuebOnast aymuropun N133C mst
MPOBEACHUS TEKYIIEr0 KOHTPOJIS U
MIPOMEXYTOUHOM aTTecTaluu

Mebenb: yaeObnas medenb
TexHIYECKHE CpeCcTBAa O0yUCHHS:
9KpaH, IMPOEKTOP, KOMITBIOTEPHBIH
KJ1acc

OmneparnmoHHas crcTeEMa MS
Windows 10; wuHTErpupoBaHHOE
opucuoe mpmwioxerne MS Office,
npunokenne Matlab.

Jlst

CaMOCTOSATEILHON

paboTbl  OOydaroIIMXCs

npeayCMOTPCHLBIL IIOMCIICHNW A,

YKOMIIJICKTOBAHHBIC CHCHH&HHSHPOB&HHOﬁ MC6CJ'ILIO, OCHAIICHHBIC KOMHBIOTCpHOﬁ TEXHUKOM C




BO3MOJKHOCTBIO MOJKIIOUCHUST K ceTu «HTepHEeT» M 00eCneueHUeM OCTyIa B 3JICKTPOHHYIO
nH(OPMAMOHHO-00pa30BaTEIILHYIO CPEly YHUBEPCUTETA.

HanmenoBanue nomenieHuii s
CaMOCTOSTEITFHON paOOTHI
o0yJaromuxcs

OcHaleHHOCTh TOMEIIEHUH ISt
CaMOCTOSITENILHOM PabOThI
00yJaroImuxcs

HepequL JIMIOCH3MOHHOI'O
MMporpaMMHOro obecrneueHus

INomereHne sl CaMOCTOSITETLHOM
paboTHI 00yJArOIUXCS (YUTATBHBINA
3an HayuaHoit Onbimorexwn)

Mebenb: yueOHas MeOeb
KoMmmnekr  cnenuanu3upoBaHHON
MeOeH: KOMITBIOTEPHBIC CTOJBI
O6opynoBanue: KOMIIBIOTEpHAS
TEXHHKA C MOAKIIOYEHHEM K
nH(OpMaLMOHHO-
KOMM YHHKAITHOHHO#
«uTepHer» W JOCTYIOM B
JJICKTPOHHYI0  WH(OPMAIIMOHHO-
00pa3oBaTEeIbHYIO cpeny
00pa3oBaTeIbHON  OpraHM3aIluy,
BeO-KaMephl, KOMMYHHKAIIMOHHOE
o0opynoBaHue, 00CCIICUHBAOIICE
JIOCTYII K CeTH WHTEpPHET
(mpoBoHOE coequHEHNE U
0OecrpoBOTHOE  COEIWHEHHE IO
texaonoruu Wi-Fi)

CCTHU

OnepanoHHast cucreMa MS
Windows 10; wuHTErpupoBaHHOE
oucHoe npmiokenue MS Office.




