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1. llesu u 3212494 AU CIUILIHHBI

[enwto 1 3amavamu penogaBaHus AUCHUIUTHHBL "OCHOBBI paIO()OTOHUKHU" SIBIISICTCS
U3yueHue OOIIMX MPUHIUIIOB MOCTPOCHUS U (PYHKIIMOHUPOBAHUS allapaTyphbl
BOJIOKOHHO-oNTHYECKUX JInHUM nepeaadu (BOJIC), npuHImnoB opraHu3auy HHQPPOBIX
BOJIOKOHHO-ONTHYECKUX JINHEUHBIX TPAKTOB, METOJIOB pacyeTa NapaMeTpOB KaHAJIOB U
TPaKTOB, OpraHn3oBaHHbIX ocpeacTBoM BOJIC, a Takke BONPOCOB UX MPOEKTUPOBAHUS U
TEXHUYECKOM AKCIUTyaTanuu. Kpome Toro, 1ebio npernoiaBaHus AUCLUILUIUHBI SBISETCS
03HAKOMJIEHUE CTYJICHTOB C POCCUMCKUMHU U MEXIYHAPOJHBIMU CTaHAApTaMU B 00J1aCTH
TEJIEKOMMYHUKAIIMA U EPCIEKTUBAMH PA3BUTHUSI ONTHUYECKUX [U(PPOBBIX
TEJIEKOMMYHUKAIIMOHHBIX CUCTEM.

Kparkoe conepxxanne JTuCHMILTHHBI

BzaumoperictBue OMB co cpenoii pactipoctpanenus . [lormomenue - nponyckanue OMB.
Kanane nepenaun ontudeckoit nuopmaimu. Gusndyeckrie 0CHOBBI paclpoOCTpaHEHUS
U3JIYYEHUS 110 ONTUYECKOMY BOJIOKHY; OCHOBHBIE XapaKTEPUCTUKH KOMIIOHEHTOB
BOJIOKOHHO-ONITUYECKHUX CUCTEM nepenadd. [IpuHIumel noCTpoeHus: BOJOKOHHO-
ONTUYECKUX CUCTEM Mepeaadn. Buibl BOJIOKOHHO-OIITUYECKUX CETEU Nepeaadn
uH(bOpMaIIIH.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: MaTeMaTUYECKUH armapar KBaHTOBOM
DIIEKTPOHUKH, TEOPUU BOJIH U AIIEKTPOAUHAMUKU
CIUIOIIHBIX Cpe ISl aHaJIu3a paOdoThI M pacyeTa
XapaKTEPUCTUK YCTPOUCTB U CUCTEM ONTHUYECKOTO
TMarTa30Ha; OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUIMH B
npodeccroHanbHOM EeATeTbHOCTH; OCHOBHBIE
MPUHITUIIBI IOCTPOEHUS U pacueTa ONTHYECKUX
CceTeil;

'YMeeT: UCoIb30BaTh 0a30BEIC DJIEMEHTEI
KBAHTOBOM M ONTUYECKOM JIEKTPOHUKU; IPUMEHATH
OCHOBHBIC METOAbI aHAJIN3a KBAHTOBBIX U
ONTORJIEKTPOHHBIX YCTPOMCTB JIJISI PEIICHUS 3a/1a4 B
cucTeMax nepeaadn u 0opadboTku nHPOpMALIUU
HmMeeT mpakTUUECKUI OMBIT: HABBIKAMU pacyeTa
ONTOBOJIOKOHHBIX TUHUI CBI3H;, METO0JOTHEH
MCIIOJIB30BaHUs anmnaparypsl 111 U3MEPEHUS
XapAKTEPUCTUK PAAUOTEXHUUECKUX CUCTEM
OINTHYECKOro Jrara3oHa

[IK-1 MccnenoBanus u pa3paboTKH, HapaBiIeHHbIE
Ha co3faHue 1 obecneyeHne (PyHKIIMOHUPOBAHUS
YCTPOWCTB M CUCTEM, OCHOBAHHBIX Ha
MCTIOJIb30BaHUM AJIEKTPOMArHUTHBIX KoJleOaHuil u
BOJTH U TIPEAHA3HAYCHHBIX [T TIepeIaqn, IpuemMa u
00paboTku HH(pOpMaIK, TOITy4YeHUs HHDOpMAIU
00 OKpyXarotei cperne, MPUPOAHBIX U TEXHUIECKIX
00BbeKTax, a TAKXKE JIJIsl BO3ACUCTBUS HAa IPUPOIHBIE
WA TEXHHYECKUE OOBEKTHI C IETbI0 N3MEHEHHS UX
CBOMCTB.

3. MecTto aucuuminibl B cTtpykrype Ol BO

[Tepeuenp npenmecTBYOMUX JUCIUATUINH, [Tepeuenp nocnenyrOMMX TUCIUILINH,
BUJIOB pabOT y4eOHOTO MiaHa BUJIOB paboT
[Ipon3BoACTBEHHAS MTPAKTHKA (MPAKTUKA IO YcrpoiicTBa cBepxBbicoKoi yacToThl (CBY) n

[MOJIYYEHUIO PO ECCUOHATBLHBIX YMEHUH U OTBITA [aHTEHHBI,




npodeccruoHanbHON AeITeNFHOCTH) (4 cemecTp)

DIEKTPOAMHAMUYECKHUE YCTPOICTBA
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM,
OCHOBBI TEOPUH PAAMOCUCTEM U KOMILIEKCOB

YIIpaBICHUS

TpC6OBaHI/I$I K «BXOJHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTIINAH:

JlucuurimHa

TpeboBanus

[Ipon3BoACTBEHHAS ITPaKTUKA (TIPAKTUKA 10
[OJTyYEHHIO TPOPECCHOHAIBHBIX YMEHUN U ONbITa
poheCCUOHANBHON eI TeIbHOCTH) (4 cemecTp)

3HaeT: METObl pEUICHUS 3a/1a4 aHaJIh3a U pacyeTa
XapAKTEPUCTUK PAAUOITCKTPOHHBIX CUCTEM U
YCTPOUCTB C MPUMEHEHHEM COBPEMEHHBIX CPEJICTB
W3MEPEHUS U MPOCKTUPOBAHMS, OCHOBHBIC TTOHSITHUS
1 METOJIbl MATEMAaTUYECKOTO aHAJIN3a, TEOPUU
BEPOSTHOCTEN U MAaTEMATUYECKOM CTaTUCTUKHU.,
3aKOHBI U METObl HAKOIUICHHUS], Iepejauu U
00paboTku MHGOPMAIIMH JIJIST UCTIOJIB30BAHUS €&
MpU OpraHU3aIui pabOThl B KOMaHJE . YMEET:
(dhopManrM30BBIBATh MATEMATHYECKYIO 3a/1a9Yy.
MOJrOTaBIMBaTh HAYYHBIC MyOIUKAIIMA HA OCHOBE
[PE3YJIBTaTOB MCCIIEIOBAHUH,, (POPMATTN30BHIBATH
MaTeMaTUYECKYIO 3a7a4y B JOCTYIHO (opMme AJis
ONTUMAJIBFHOTO pacIpenesieHus padoThl B
KOJIUIEKTHBE. VIMeeT MpakTUUeCKUW ONBIT: BIIaJICHUS
HaBBIKAMH MCTIOJIb30BaHUS METOIOB PEIICHUS 3a/1a4
QHaAJIM3a U pacuyeTa XapaKTepUCTUK
PaINO3JIEKTPOHHBIX CUCTEM U YCTPOUCTB,
OCHOBHBIMHU METO/IaMU Pa3pabOTKH alTOPUTMOB U
Mporpamm, CTPYKTYP JaHHBIX UCTIONB3yEMBbIX JJIS
MPEICTaBICHHUS TUIIOBBIX HHPOPMALIMOHHBIX
00BEKTOB., BJIaJICHUS OCHOBHBIMU METOJNAMHU
pa3pabOTKu AITOPUTMOB U TIPOTPaMM, CTPYKTYP
TAaHHBIX UCTIONIB3YEMBIX JIJIS IPEACTABICHUS
TUTIOBBIX MH(POPMALIMOHHBIX OOBEKTOB JIJIS

OINTUMAJIBHOT'O PACTIPCACICHUA pa6OTI>I B KOMaHJC.

4. O0bém M BUABI YUeOHOH PadOTHI

OO6mast TpyA0€eMKOCTh JUCHIUILUIMHBI COCTABIISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacrnipenenenne mo cemectpam
. Bcero B Jacax
Bun yuebuoid padots: 4acoB Homep cemectpa
6
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72
AyoumopHhvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHJIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
JlabGopatopusbie pabotsl (JIP) 0 0




Camocmosmenvuas paboma (CPC) 35,75 35,75

Brinonsenre MHAMBUAYAIBbHOIO paCYETHOTO 3a1aHMSL. 35,75 35.75
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 4,25 4,25
Bux koHTposs (3adet, qud.3adueT, IK3aMeH ) - 3a4eT

5. Conep:kaHue QMCUUIIMHBI

Ne

paszenal

HanmenoBanune PasaciioB JUCHUIIIIMHBL

O06beM ayTUTOPHBIX
3aHATHUH 110 BUJaM B
Jqacax

Bcero [JI|I13|JIP

Beenenue B pororuky. Mcropust pa3Butus (POTOHUKH, ONITOIIEKTPOHUKH U
paanodoroHrKu. OCHOBBI TEOPUHU AIIEKTPOMArHUTHOTO mosis. KBaHTOBO-
BOJTHOBOM JlyaJTM3M ONTHYECKOTo Auana3zona. OCHOBHBIE CBOMCTBA ()OTOHOB.
B3anMoeiicTBIE 2JIEKTPOMarHUTHBIX BOJIH co cpeoi. [TocTynarsl 06
AIIEMEHTAPHBIX MIpolieccax U3IydyeHHs U nonomeHus. CBsa3b npouecca
pacipoCTpaHEHUs CBETa C MPOIIECCOM B3aMMOACUCTBUSA JIy4a C MPO3pavHOi
cpenoit. OcoOEHHOCTH PacIPOCTPAHCHUE U3TYUEHUS B Ta3ax, JKUJIKUX U
TBEPABIX TUAJIEKTpHKax. Hempo3payHOCTh METAIOB Ui CBETA.

Kananbl nepesadn onTUYecKoro u3aydeHus. ATMOcepHbIe ONTHIECKUE
muaun nepenaun. Hanpasmstromue cuctemsl (HC). Ocobennoctu HC.

Teopus nepeaadr 1Mo onToBoJIOKHY. CBOMCTBA BOJIOKOHHBIX CBETOBOJIOB,
OCHOBAHHBIX Ha 3aKOHAX 3JEKTPOAMHAMUKHN U T€OMETPUUECKON ONTHKHU.

XapaKTepI/ICTI/IKI/I HCKA)KEHUM CUTHajla U OIITOBOJIOKHE. HOTepI/I B
OIITUYCCKOM BOJIOKHE. )Incnepcmf OIITUYCCKUX BOJIOKOH. HapaMeTpLI
[epcaaiu ONTUICCKUX BOJIOKOH.

[TaccuBabie komnoneHTsl BOJIC. YerpolicTBa BBoga-BeiBoJA. Brsl
ONTHUYECKUX PazbeMOB. ONTHYECKHUE PA3BETBUTEIN. ATTEHIOATOPHI U
BeHTWIH. BonokoHHO-onTHUeckue GuibTphl. IHTerpansHas (BOJTHOBOIHAS)
¢dotonuka. TexHonoruueckre 0CHOBBI (HOTOHUKH. COBMECTUMOCTD
TEXHOJIOTHII MUKPODJIEKTPOHUKH U UHTETPaIbHOM PoToHMKH. HTETpanbHO

OINTHYCCKUE KOMIIOHCHTBI pa)lI/IO(l)OTOHHI)IX CXEM.

10 |4/ 6] 0

5.1. Jlekuuu

No

JICKIIMH

No
paszenal

Koi-

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKITMOHHOT'O 3aHATHA BO

qacoB

WN300peTenue paano, Kak CpeAcTBa epeiaqr COOOIECHN, Pa3BUTHE

Beenenue. KtoueBrie JOCTHXKCHHA 4CJIIOBCUCCTBA B obmactu HAaYKHU U TCXHHUKU: ®

PagUOdIEKTPOHUKH, TPAH3UCTOP. * MicTOpHs BOSHUKHOBEHMS KBAHTOBOM
hriekTpoHUKH. KBaHTOBas mpupoja cBeTa, MHAYLUPOBAHHOE U3JIy4YeHHEe, O030HbI.
[lepBb1it Ma3ep, paauo u onrtuka. [Iepssie nazepel. MecTo KBaHTOBOM

prieKTpoHUKH. OG0CHOBaHNE KBAHTOBOW TEOPUH M3JIyUEHUS U MOIJIOLIEHUS,
CTAaTUCTUYECKUE MOCTYJIATHI (3aKOHBI) N3ITy4YeHUsI DUHIITENWHA, CBSI3b MEXIY
(dbeHoMeHomorn4eckuMu ko3puirenraMu DUHIITEHHA U XapaKTepUCTUKAMU
M3JTY4arolero aToMa, 000CHOBAHUE CYIIECTBOBAHUS MHIyLIHPOBAHHOTO U3ITyYSHHS
U ero KOrepeHTHOCTH. [TOHATHS ONTO3EKTPOHUKH, (POTOHUKHU U paAO()OTOHUKH.
OCOOEHHOCTH METOJIOB panO(POTOHUKH NPH 00pabOTKe CUTHAJIOB.

OCHOBBI TEOPUU PMB u B3AUMOJIEMCTBHUE DMB CO CPEJION
OCHOBBI TEOPUH IEKTPOMArHUTHBIX U3 TydeHHi. OCHOBHbBIE CBOMCTBA
BHeKTPOMal“HI/ITHBIX BOJIH. HJ‘IOCKI/IG MOHOXpOMaTI/IHeCKI/Ie BOJIHBI. OCO6CHHOCTI/I
pac—TpOCTpaHEHHUsI CBETOBBIX BOJIH. OnTHueckoe u3inyueHne. KBaHTOBO-BOJIHOBOM

Ty —aJI3M ONTHYECKOTO M3JIy4YeHHUs. DIeMEeHTapHas YacTula (KBaHT)




HIIEKTPOMArHUTHOTO M3IIy4eHus -(hoToH. [IpnbnkeHHbIe pecTaBIeHHS
ONTUYECKUX M3TYUYCHHH B BUJIE: ® CBETOBBIX JIy4dell (MJIM ITyYKOB); * CBETOBBIX
(3EKTPOMArHUTHBIX) BOIH; * (JOTOHHBIX KO ekTHBOB. B3AVIMOJIEMCTBUE
SMB CO CPEJIOM PACITPOCTPAHEHM L. ITOTJIOIEHUE-TTPOITY CKAHUE
OMB. Knaccuueckas Teopusi BO3EHCTBUSI 3JIEKTPOMArHUTHOTO TIOJISL HA CPey.
Knaccudukanus cpes no CTeneHu IeKTPONPOBOAHOCTH U CTETIEHN MarHUTHOM
npoHunaeMoctd. OCHOBHBIE WJIH U MIPUHIIMITBI KBaHTOBOM TeopuH. Iloctymnarsl 06
HIIEMEHTAPHBIX MPOLECCAX U3IIYYEHHUS U MO TIIOLIEHUS, UCXOIS U3
KOpITYCKYJISIPHBIX CBOWCTBaxX M3JIy4eHUs. PacnipocTpaHeHNe U3ITydeHUs B Cpeax.
CBs13b Nponecca paclpoCTPAHEHUS CBETA € MTPOLIECCOM B3aMMOJICUCTBUS JIyda C
Mpo3payHoi cpeoif. Pa3oBasi CKOPOCThH BOJIHBI. AOCOIOTHBIN NTOKa3aTelhb
npesiomieHus cpenbl. HopmanbHas u aHoManbHas qucnepcuu ceera OTpaxeHue
cBeTa. BugumocTs HecamocBeTsmxces Ten. Kinaccudukaus onTuyeckux
MatepuasoB. [Iponyckanue cBeta. MexaHn3Mbl OCHOBHBIX ITOTEPh, BO3HUKAIOIINX
MpU PaCIpOCTPaHEHUH AIIEKTPOMAarHUTHON YHepruu. Kinaccuduxanus onTuueckux
MaTEpHUAJIOB.

KAHAJIbI IEPEJIAYU OIITUYECKOM NHOOPMAIIUU Armochepsie
ONTUYECKHE JUHUU CBSI3U. XapaKTePUCTHKA MPOIYCKaHUs aTMOC(ephl 1is
onTtuyeckux BoiH. [lomionienre cBeToBOro NOTOKa BUIMMOTO U HHPPAKPACHOTO
TMana3oHOB BOJH B aTMoc(epe. TeXHOIorun 1 yCTpoicTBa, UCIOIb3yeMble IPU
MOCTpOEHUH OeCIpOBO/IHBIX ceTeil. BiusHue armocdepsl Ha kKauecTBO
OecnpoBogHO MHPpakpacHoi cBsi3u. Hampasnsromue cuctemsl (HC) I'panuima
paszesna IByXIPOBOIHBIX (IBYXCBS3HBIX) M BOTHOBOJIHBIX (OTHO-CBSI3HBIX )
HaMpaBJISIOLUINX CHCTEM 110 COOTHOLICHUIO MEXTy JUIMHON BOJHBI A, U TO-
nepeyHbIMU pa3MepaMu Harpasistoniei cuctemsl d. OcoOeHHOCTH pa3TUYHbIX
HanpasJsitonx cucreM. Knaccudukanus COBpeMEeHHBIX HalPaBIISIIOIUX CUCTEM
nepesayy BBICOKOYaCTOTHOM HEepruu. PaaronHuy, 4acTOTHbIE TUaNa30Hbl,
MCTIOJIb3yeMble [T niepeaadyn AaHHbIX. [Ipobnema "nocnennen munu"
(moAKIIIOYEHHE IIUPOKOIIOIIOCHOTO KaHajla CBsI3U K KOHEYHOMY I10JIb30BaTeNIO).

TEOPUA ITEPEJIAUU I10 OIITOBOJIOKHY CsoiicTBa BOJIOKOHHBIX
CBETOBOJIOB, OCHOBAHHBIX Ha 3aKOHAX F€OMETPHUECKON ONTHUKHU. YCTPOUCTBO
ONITUYECKOTO BOJIOKHA. [ [pUHIIHIT 1eHCTBUS BOJIOKOHHBIX CBETOBOJIOB. [lomHoe
oTpakeHHe. ' eoMmeTpuyeckue napamMerpsl OnToBoJoKHAa. OTHOCUTEIbHAS PAa3HOCTh
nokazatenei npeiaomienus. Yucnonas aneprypa (NA). Pacipocrpanenue
CUTHAJIOB 110 ONTHYECKOMY BOJIOKHY. MIHIeKC MPEIOMIIEHUS U MOJIOBasi CTPYKTYpa.
OpnHOMOZI0BOE M MHOTOMOZI0BOE BoJIoKHO. HoMeHkaTypa mon. KoinuectBo moz.
Kputnueckas ninuna Bonssl (KP) (avHa BomHb! oTceukn). Uncno
pacrmipocTpasstonuxcs Mmoa. JJuamerp momoBoro mossi. CBOHCTBA BOJOKOHHBIX
CBETOBOJIOB, OCHOBAHHBIX Ha 3aKOHAX JIEKTPOANHAMUKH. BoHOBas TpakToBKa
CBETOBBIX IporieccoB. OCHOBHBIC YPaBHEHUS TIEpEIauu dJICKTPOMATHUTHOTO TTOJIS
o cBeToBOAY. Tunbl (MOb1) BOJIH B cBeToBoAax. CTpykTypa nois B OB.
OnexTpoanHamuyeckue napamerpsl OB. Kputnueckue anunel BosiH OB. u
JaCTOTHI.

XAPAKTEPUCTUKHA OIITUYECKHMX BOJIOKOH Ilotepu B onTHYECKUX
BonokHax. Knaccudukanus moreps. CoOCTBEHHBIE BHYTPEHHHUE ITOTEPH B BOJIOKHE.
[Torepu nornomenus Ha npumecsx. Paneesckoe paccesnue. [lorepu, BeI3BaHHBIE
HECOBEPILIEHCTBOM ONTUYECKOTO BOJIOKHA. [loTepu, cBsA3aHHbIE ¢ Aerpasannei
ONTUYECKHX BOJIOKOH B Ipolecce 3Kkciuryaranuu. KabenpHble moTepu B
ONTOBOJIOKHE, 00YCIIOBJIEHbIE JIe(hopMaliiell ONITUYECKUX BOJIOKOH B IPOLIECCE
M3rOTOBJIEHUS U poKiaaku kaodens. Koadounuent 3aryxanus. CrekTpaibHas
3aBUCUMOCTb CyMMapHBIX COOCTBEHHBIX I1OTEph. BOHOBBIE AMAaa30HbI (IIOJIOCHI
MPOIYCKaHHsI ONTUYECKUX BOJIOKOH). CIIEKTPAJIbHAS

[TAPAMETPBI ITEPEJJAYM OIITUYECKMX BOJIOKOH Jlucnepcus
onTtuueckoro curHaia B OB. Bo3zaeiicTBue aucnepcun Ha curHai. Buss
nucnepcuu. MexmMonoBasi JUCIIEPCHs ONTHYECKUX BOJIOKOH. XpoMaTHiecKas
nucnepcus. [onspuzanmonHas MexxMo10Bast rucnepcus. MeToabl KOMITEHCAUU




IUCIIEPCUU ONITUYECKUX BOJIOKOH. Ilonsipu3anuonHas MogoBast JUCIIEPCHSL.
[Tonnas nucnepcusi. Komnencarus qucnepeuu. [lorepu B BookHe,
o0ycnoBneHHble nosspusanueil. [lonsgpuzanuonsslil nposan ycunenus. pyrue
VMCTOYHHMKH YXyZIIICHUS TapaMeTPOB CUCTEMBI Nepenadyn. HakorieHHsIH myMm,
CBSI3aHHBIN C ONTHYECKUM ycuieHneM. [lonoca npomyckaHus onTHYECKOTO
BOJIOKHA. [[OHATHE IHUPOKONOIOCHOCTH BOJIOKHA WIIN YIEIbHON IOJIOCHI

POy CKaHMsI.

[TACCHUBHBIE KOMITOHEHTBI BOJIC Knaccudukarus onTuueckux kademnei.
TUnb! 1 KOHCTPYKIUU ONTHYECKUX Kabeneil. Onpenenenne GyHKIMOHATbHBIX
napaMeTpoB ONTHYECKUX Kabemneil. YerpoiicTBa BBojia. ONTHUECKHUE COSAMHEHUS
ONTORIEKTPOHHBIX MOyl (MPUEMHUKOB U MEPEIaTIUKOB) C BOJIOKOHHO-
ontudeckuM kabenem; OnTuueckue pa3peTBuTenu. Ha3Hauenue u THIIbI
ONTHUYECKHUX pa3BeTBUTENECH. ONTHYECKUE aTTEHIATOPBI, N30IATOPHI M BEHTHIIH.
[IlepemenHble arTeHIOATOPBI. ONTUYECKHUE COENUHUTENN. Pa3peMHBIE ONITHUYECKHE
COEAMHUTENN. TUIIBI KOHCTPYKIUI pa3beMHBIX COeTMHUTENENH. BHOCHMBIE TOTEpH
U1 pa3bEMHBIX coequHUTENE. CBapHOE COEMHEHNE BOJIOKOH. CpaBHEHME
XapAKTEPUCTUK Pa3bEMHOTO COEIMHEHNS U CBAPHOTO COEIMHEHHUS. . BOIOKOHHO-
ONTHUYECKHE (DUIIBTPHI.

WuTterpanbHas (BOJTHOBOAHASA) POTOHUKA. TeXHOIOrHYeCKre OCHOBBI (DOTOHMKH.
CoBMECTUMOCTb TEXHOJIOTHII MUKPOAJIEKTPOHUKHU U UHTETPaIbHON (POTOHUKHU.
MHTerpaabHO ONTHYECKHUE KOMIIOHEHTHI PauO()OTOHHBIX CXEM.
DyHIaMEHTaIbHOE TIOHATHE UHTETPAIbHON (POTOHUKH — BOJTHOBOJIHBINM KaHAI.
MeToznbl BBOJa U BbIBOJA U3Ty4eHHs. OCHOBHBIE KOMIIOHEHTHI HHTEIPaJIbHON
¢doronuku. [Tac—cuBHBIE ycTpoOiicTBa HHTETPAIbHON ONTUKU. PDOTOHHbBIE
KOMIIOHEHTBI, YIIPaBJIsAEMbIE C IIOMOIIbIO BHEIIHUX IOJIEH: MOLYJISATOPSI,

e —(IeKTOpbl, KOMMYTATOPbl. AKTUBHBIE 3JIEMEHTHI MUKPO()OTOHUKH.
ONTOBOJIOKOHHBIE U MHTETPAJIBHBIE TOIYIIPOBOIHUKOBBIE YCUIITUTEIN U

reHepaTopBL.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne

paszzienal

HanmenoBanwne nimm KpaTKO€ COACPKAHUEC MPAKTUICCKOI'O 3aHATHA, CCMUHApa

Koi-
BO
JacoB

Beenenue. Mcropus pa3BUTHSL KBAaHTOBOW JIEKTPOHUKHU, ONTOIEKTPOHUKHU U
pamuodoronuku. OcHoBBl Teopuu DMB. B3aumonetictBue SMB ¢ KBaHTOBBIMHU
cucremaMu. [lormonieHre U ycuiieHre B KBAaHTOBBIX CUCTEMAX

OnTuyeckue KaHalbl rnepeaain I/IHq)OpMaI_II/II/I

Teoplm nepecaaqyun CMruaja 1mo OrnToBOJIOKHY

XapaKTepUCTUKU ONTHUYECKUX BOJIOKOH. [ToTepu B onTHUECKOM BOJIOKHE.
Jlucriepcusi ONITUYECKOTO CUTHAJIA B BOJIOKHE. XapaKTEPUCTUKN UCKAKEHUN
cUrHasia ¥ ontoBosikHe [lapaMeTpsl nepenaun onTUYeCKUX BoJOKoH. [laccuBHbIE
KOMITOHEHTHI BOJIOKOHHBIX JIMHUIA.

[TaccuBubie kommoneuTsl BOJIC.

Pacuér mapamerpoB BOJIC. IIponyckHast ctoCOOHOCTh U AABHOCTD epeiauu.
Pacuér npenenpHbIX JUIMH YYaCTKOB pereHepanuu.

5.3. JlaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyAeHTA

Brimonuenune CPC




Cnucoxk nureparypsl (¢ yKa3aHUEM Kou-
IToxsun CPC pasnenos, miaB, cTpanuil) / cceiika Ha  [CeMmecTp| BO
pecypc JacoB
N Cxmsipos, O. K. BonokoHHO-onTHYECKHE
BrinoHeHNEe HHAUBUIYaIbHOTO PACYETHOTO
CETH U CUCTEMBI CBA3M : yuel. mocobue - 6 |35,75

3aJaHusl.

CII6. u np. : Jlans , 2010. - 260 c.

6. DOoHJ OLIEHOYHBIX CPEACTB AJId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTLHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabusbie meponpusitus (KM)

HasBaunue
KOHTPOJIBHOTO
MEPONPUATHUSA

Ce-
MECT]

Bun

KM KOHTPOJISI

Makc.

Bec Oamn

HOpﬂI[OK HA4YHCIIEHNS 0aJII0B

Y uu-
TBEIBA

ercs
B [TA

Tect. ®uznueckue
OCHOBBI
BOJIOKOHHOM
(hoToHMKH

Texymmii
KOHTPOJIb

25

[1pn HauncneHnU OaJUIOB YUHUTHIBACTCS
KaueCTBO BBIMOIHEHHS 3aJaHus. 25 0aioB
- 3aJJaHUE BBIITOJHEHO NPABIIBHO B
COOTBETCTBUU C BAPUAHTOM, UMEIOTCS
OTBETHI HA BOTIPOCHI 33J[aHUS B
MPEACTAaBICHHOM OTYETE, MPABHILHO
oopmiien order mo pabore, CTYACHT
MOXET TOSICHUTD BBITTOJTHEHHE JIF000TO
MYHKTa 33J]aHus 1 IPOJAEMOHCTPUPOBATh Ha
komnbroTepe. 20 6ayuIoB - IpU MPOBEPKE B
MpOrpaMMHOM 000I04Ke 00HAPYKUBAIOTCS
HETPUHIUITHAIBHBIE OITMOKH poeKTa. 13
0aJIoB - €CTh OTYET MO0 pabdoTe,
OTCYTCTBYIOT OTBETHI Ha BOTIPOCHI,
3aTPYIHEHUS B MOSICHEHUH X0/
BBINOJIHEHHUS paboThI, 0 6ayIoB -
OTCYTCTBYET OTYET 10 paboTe, aBTOp HE
MOXET PABUIBHO OOBSICHUTD XO
BBITIOJTHEHHS PaOOTBHI.

3a4CT

Tect. OnTnueckue
KaHaJIbI TIepeIaqn
uHbOopMaIuu

Texymui
KOHTPOJIb

25

[1pu HauncneHNH 0asIOB YUYUTHIBAETCS
KaueCTBO BBIMIOJIHCHUS 3a/IaHus. 25 0aioB
- 3a/1aHUE BBIMOJIHEHO NMPABUJIBHO B
COOTBETCTBUU C BAPUAHTOM, UMEIOTCS
OTBETHI HA BOIPOCHI 3a/1aHUS B
MPECTABICHHOM OTYETe, MPABUIHLHO
odopMIIeH OTUYET TI0 paboTe, CTYACHT
MOJKET MOSICHUTH BBITIOITHEHUE JTF000TO
MyHKTAa 331aHUs U IPOIEMOHCTPUPOBAThH Ha
komnbroTepe. 20 6ayuI0B - IpU MPOBEPKE B
MPOrpaMMHOI 000JI0UKE OOHAPYKUBAIOTCS
HENPUHIUITHATBHBIE OITUOKH MpoekTa. 13
0aJIJIOB - €CTh OTYET 10 padore,
OTCYTCTBYIOT OTBETHI Ha BOTIPOCHI,

3a4CT




3aTpyIHEHUS B MOSICHEHUH XO/1a
BBITIOJTHEHUS paboThl, 0 6aIoB -
OTCYTCTBYET OTUET 110 paboTe, aBTOp HE
MOYET PaBUIBHO OOBSICHUTB XOJ
BEITIOJTHEHHST PAOOTHI.

Texymuit
KOHTPOJIb

Tecr.
XapaKTepUCTUKU U
napameTpsl
nepenayu
ONITUYECKHUX
BOJIOKOH

25

[Tpu HauMcIeHun 6ayuI0B YUUTHIBACTCS
KaueCTBO BBIMOJIHEHUS 3a/1aHus. 25 0aioB
- 3a/1aHUE BBINOJIHEHO NPABUJIBHO B
COOTBETCTBUU C BAPUAHTOM, UMEIOTCSI
OTBETHI Ha BOIIPOCHI 3a/1aHUS B
[PEICTABICHHOM OTYEeTe, MPAaBUIBLHO
odopmiieH oTyeT mo padore, CTYIEHT
MOYKET MOSICHUTH BBITIOJTHEHUE JIF000TO
[TyHKTa 3aJ1aHNs U IPOIEMOHCTPHUPOBATh Ha
koMIibtoTepe. 20 6anoB - mpu MpPoOBEpKE B
pOTrpaMMHOM 000J104Ke 0OHAPYKUBAIOTCS
HENPUHLUITHATbHbIE OIIMOKH MpoekTa. 13
0aJuIoB - €CTh OTUET 10 padoTe,
OTCYTCTBYIOT OTBETHI Ha BOTIPOCHI,
3aTpyHEHUS B MOSICHEHUH X0/1a
BBITIOTHEHUS paboThl, 0 6asIoB -
OTCYTCTBYET OTUET 110 paboTe, aBTOp HE
MOYKET NMPaBUIBHO OOBSICHUTD XOJ1
BBINOJTHEHUS PAOOTHI.

3a4CT

Texymui
KOHTPOJIb

Tect. IlaccuBHBIE
komrioHeHTEI BOJIC

25

[Tpu HauMcneHun 6auIoB YUUTHIBAETCS
KaueCTBO BBINOJIHEHUS 3a/laHus. 25 0aioB
- 3aJJaHK€ BBIITOJHEHO MPaBUIBHO B
COOTBETCTBUU C BAPUAHTOM, UMEIOTCSI
OTBETHI Ha BOIPOCHI 331aHUS B
MPEACTAaBICHHOM OTYETE, MMPABIILHO
odopmiieH oTyeT no padore, CTYIEHT
MOYET TIOSICHUTD BBITTOJTHEHHE JIF000TO
MYHKTA 33JaHUs ¥ IPOIEMOHCTPUPOBATh Ha
koMIibtoTepe. 20 6aioB - mpu MPOBEPKE B
pOTrpaMMHOM 000J104Ke 0OHAPYKUBAIOTCS
HENPUHLUITNAIbHbIE OLIMOKH MpoekTa. 13
0aJuIoB - €CTh OTUET 10 padoTe,
OTCYTCTBYIOT OTBETHI Ha BOTIPOCHI,
3aTpyAHEHUS B MOSICHEHUU XOJa
BBITIOJTHEHUS paboThl, 0 6asIoB -
OTCYTCTBYET OTUET 10 paboTe, aBTOp HE
MOXET TPAaBUIBHO OOBSICHUTD XOJ
BBITOJIHEHUS PAOOTHI.

3a4CT

bonyc

bonycHblie 6amib

10

1) JIuuHOE MPU30BOE MECTO HA OJIMMITHAJIE,
TUTUTOM KOH(EPEHIIUU WM KOHKYpca (10
MUCIUATUTAHE): JUTSE YHUBEPCUTETCKOTO
YpOBHS - 5 6amioB 2) Yuactue B
OJTMMITHAIaX, KOHKYPCax, HayYHO-
MPaKTUIECKUX KOH(PEPEHIHSIX,
MyOJTUKAIIMA TI0 TEMAaTHKHN TUCIIUIUTHHEI - 5
OaioB

3a4CT

ITpome-
JKyTOYHasA
arTecTanus

ONTOBOJIOKOHHEIE
KaHaJ1bl HGpCI[El‘-II/I nu
WX XapaKTePUCTUKH

40

36-40 6amnoB: TiTyOOKHE U POYHbIE
3HAHUS 110 BCEMY IIPOTPaMMHOMY
MaTrepualy, HCUYepIIbIBaIoIIee,
I0CJIEIOBATENILHOE, TPAMOTHOE H3JIOKCHHUE
OTBETOB Ha BOIPOCHIL.

3a4CT




24-29 G6aiuioB: ciiaboe 3HaHHE

B OTBCTAaxX HAa BOIIPOCHI.

30-35 6annoB: TBepAbIe 3HAHUS
POrPaMMHOTO TEOPETHIECKOTO
MaTepHaa, ero TpaMOTHOE M3JI0KEHHUE.
JlormycKaroTcsl He3HAYUTEbHBIC
HETOYHOCTHU B OTBETE Ha BOIPOCHI.

TEOPETUUECKOI0 MaTepHualla, HeI0CTaTOUYHO
MpaBUIIbHBIE (POPMYIUPOBKH, 3aTPYIHEHUS

MeHee 24 0aIoB: HE3HAHUE 3HAYUTEIHHON
JacTH MPOrpaMMHOTO MaTepHania,
TOTYIIIEHNUE CYIIECTBEHHBIX OITHOOK.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTalluN

[Ipouenypa npoBeaeHus

Kpurepuu
OLICHUBAHUs

3a4cT

IIpu oneHMBaHUM PE3YIBTATOB YUEOHOU NEATEIBHOCTU
oOyyaronierocs no AUCUUILINHE UCIIONB3yeTCs 0auIOpeHTHHTOBas
CUCTEMA OLICHUBAHMSI PE3YIbTaTOB YUeOHOU NEATEIBHOCTH
obyuarormuxcs (ITomoxkenne o BPC yTBepkIeHO IPHKa30M peKTopa
ot 24.05.2019 1. Ne 179, B pegakuuu npukasza pekropa ot
10.03.2022 r. No 25-13/09). IIponieaypa mpoxox1eHus
IIPOMEKYTOYHON aTTeCTAllMN OCYLIECTBIISIETCS COINIACHO
[TonokeHuto 0 TEKyIIeM KOHTPOJIE YCIIEeBAEMOCTH U
IIPOMEXKYTOUHOM arTecTannu (mpukas pekropa ot 27.02.2024 Ne
33-13/09). Ouenka 3a TUCHUTUIMHY (OpMUPYETCS Ha OCHOBE
MOJIYYEHHBIX OIICHOK 332 KOHTPOJIbHO-PEHTHHTOBBIE MEPOTIPUSATUS
TEKYIIETo KOHTPOJIS cieayromuM odpa3zom: « OtinyHo: Bennunna
peiituHra oby4atomierocs no aucuuruimae 85...100 %. « Xopormro:
Benmnuunna peiiTuHTra 00yJaromerocs rmno Auciuuruimae 75...84 %. ¢
VYnosnersopurenbHo: Bennunna peiiTrHra o0ydaromerocs 1no
nuctumuinae 60...74 %. « HeynoBinetBoputenbHo: Bennunna
peitunra oOyuatomerocs no gucuuruinge 0...59 %. Ecnu crynent
COTJIaCeH C OIEHKOMU, MOTYYEeHHON MO pe3ynbTraTaM TeKYIIETo
KOHTPOJIS, TO OH MOXET B JIEHb, IPEAIIECTBYOIINN
MPOMEKYTOYHON aTTecTalluy JaTh CBOE COIIacHe Ha aBTOMArT B
JUYHOM KaOuHeTe. B citydae sBKM cTyJieHTa Ha IPOMEKYTOUHYIO
aTTecTaluio, JaBIIero CBOE COIVIache Ha aBTOMAT B JIMUYHOM
KaOuHeTe, CTYACHT UMEET MPaBO MPOUTH MEPOIIPUSITHS TEKYIIETO
KOHTPOJIS IO AUCHIMIIMHE HA TPOMEKYTOYHON aTTeCTalluu IS
YAYUIIEHHs CBOETO PEUTUHTA B JIEHb €€ IpoBeeHUs. CHIKEHUE
OLIGHKH B 9TOM CIIy4ae 3ampernieHo. Eciau cTyaeHT He gan cornacus
B JINYHOM KaOMHETE, TO OH MOXKET COTJIACHTHCS C OIICHKOW JIMYHO
Ha TPOMEKYTOUYHOM aTTecTalluu B IeHb ee NpoBeaeHus. Eciu
CTY/ICHT HE COITIACEH C OLIEHKOM, TO OH UMEET IPABO IIPOUTH
KOHTPOJbHO-PEHUTHUHIOBBIE MEPOTIPUATHUS HA IPOMEKYTOUHOM
aTTeCcTalluy JUIsd yAy4lIeHUs CBOEro peHTHHIa B JICHb €€
npoBefeHus. GuKcaius pe3ylbTaToB y4eOHOH 1eITeIbHOCTH 10
JTUCLHUTITMHE TPOBOAUTCS B JC€HH IPOMEKYTOUHON aTTECTAIUU Ha
OCHOBE COTJIacus CTY/IEHTa, IaHHOTO UM B JIMYHOM KabuHeTe. [Ipu
OTCYTCTBHUH COTJIACHsI B KypHAJIE TUCIMILTHHBI (pUKCaIus
PE3yABTATOB MPOUCXOIUT MPHU JIMYHOM MPUCYTCTBUU CTYICHTA.
Ecnu cTyneHT He Aan cormacue B TUYHOM KaOWHETe U He SBUJICS Ha
IPOMEKYTOUHYIO aTTECTAIMIO — EMY BBICTABIISIETCS] «HESIBKAY.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonosxeHus




IIpomexyTouHas arTecTanus IpOBOJUTCS B BU/E YCTHOIO OTBETA
o ousety. Ha moaroroBky k otBeTy naercs 40 MUHYT.
[TpaBuIBHBII OTBET Ha Bce BOmpockl Omieta - 40 6anos,
MPaBUJILHBIN OTBET Ha OJIUH W3 BOMPOCOB - 20 6aI0B, HETIOTHBIH
OTBET Ha OAMH U3 BorpocoB 10 Gamios, HeT oTBeTa - 0 6amioB. B
9TOM CJIy4ae OIeHKA 3a JUCHUHUIUIMHY PaCCUUTHIBACTCS HA OCHOBE
MIOJyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHIOBbIE MEPOTIPUATHS
TEKYIIETO KOHTPOJISl M POMEKYTOUHOM aTTeCTaIIH.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Ne KM

Kommnerenuu Pesynbrarsl 00yueHus

3HaeT: MaTEMAaTUYECKUI anmnapaTr KBAHTOBOM JIEKTPOHUKH, TEOPUU BOJIH U
PIIEKTPOJMHAMUKY CIUIOIIHBIX CpeJl AJisl aHaIu3a paboThl U pacdyeTa

[1K-1 XAPAKTEPUCTUK YCTPONCTB U CUCTEM ONTHYECKOTO IMAIa30HA; OCHOBHbIE HHHH
3aKOHBI €CT€CTBEHHOHAYYHBIX JUCLUIUIMH B IPO(ecCHOHaIbHOM 1A TeNbHOCTH;
OCHOBHBIC IIPUHLIMIIBI IOCTPOCHMS U pacyeTa ONITUYECKUX CETEM;

'YMeeT: UCIoIb30BaTh 0a30BbIe YJICMEHThI KBAHTOBOM M OIITHYECKOM
DJICKTPOHUKH, IPUMCECHATE OCHOBHBIC MCTOJbI aHAJIN3a KBAHTOBBIX U

T1K-1 5 HAHHH+H
OHTOBHCKTpOHHBIX yCTpOI/ICTB I peI_HeHI/Iﬂ 3a4a4 B CUCTEMaAxX nepeﬂaqu nu

00paboTKu HHpOpMAIIH

Nmeer HpaKTI/I‘IGCKI/Iﬁ OIIBIT: HABBIKAMHU PAaCUCTa OIITOBOJIOKOHHBIX JIMHUH CBA3H,

[1K-1 METO/I0JIOTHEN UCTIONIb30BaHMsI alllapaTypsl AJ1s U3MEPEHHsI XapaKTepUCTUK
PaMOTEXHUYECKUX CHUCTEM ONTUYECKOTO AHAra3oHa

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1.  ba3zoBblie nexkuuu no 3nekrponuke [Tekcr]| T. 2 TBepmoTenpHas
anekTpoHuka coopuuk : B 2 1. XK. M. Andepon u ap. ; mox obmr. pex. B. M.
[Tponeiiko. - M.: Texaocdepa, 2009. - 607 c. ui. 25 cm
2. bazoBble neknuu no 3nekrponuke [Teker] coopauk : B2 T. T. 1
DnekTpoBaKyyMHas, IJIa3MeHHast U KBaHToBast snexkTponuka XK. 1. Andepos u ap. ;
non o6mul. pea. B. M. Ilponeiiko. - M.: Texnocdepa, 2009. - 479 c.

6) OononHumenbHas IUmepamypa:
1. ®puman, P. BoiokoHHO-OIITHYECKUE CUCTEMBI CBSI3U [ TekCT]
moHorpadus P. ®puman ; niep. ¢ anrn. H. H. Cnenoga. - 4-e u3z., nom. - M.:
Texnocdepa, 2007. - 511 c.

8) omeuecmeenHule U 3apyOeNCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue YKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEHTaIlUsA

Bux HaunmenoBanue
No pecypca B DIIEKTPOHHOMU bubnuorpaduueckoe onrcanue
JIUTEpaTypbl (bopMe

MeToauyeckue nocoOus Jist
1 |camocTosATENHHOM PAOOTHI
CTy/lIeHTa

bapanos B.K. Ontuueckoe Bosokno Yacte 1.2
http://ict.susu.ru/OCHOBBI
PAJIMOD®OTOHUKN

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecrIeUeHMS:

'Y4eOHO-METONUYECKIE
MaTepuaibl Kadeapbl

1. Microsoft-Office(6eccpouno)
2. Math Works-MATLAB, Simulink R2014b(6eccpouno)

[lepeueHn ncmonb3yeMbIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMAILIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne I CIUTIUHbI

No OcHoBHOE 000pyIOBaHUE, CTECHIBI, MAKEThI, KOMITBIOTEpHASI TEXHUKA,
Bu 3anaruit a I_l MPEyCTAHOBICHHOE TIPOTPaMMHOE 00eCTIeUeHIE, UCTIONh3yeMOe s
YA Pa3IMYHBIX BUJIOB 3aHITUH

[IpakTyeckue 440
3aHITHS U ceMuHaphl |(30)

440
(36)

MynsTUMEIUHHBIN KI1acC

Jleknun MynbTUMEIUTHBIN K1acc




