MMWHOBPHAYKU POCCUN
OEOEPANBbHOE NOCYOAPCTBEHHOE BIOXXETHOE OBPA30BATEJIbHOE YYPEXOEHUE
BbICLWWEIO MNPO®ECCUOHAIIbHOIO OGPA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)
NEPEAOBAA UHXEHEPHASA LLUKOJA (MALL)

YTBEPXOAIO

3aBeayowmmn kaceagpomn
ONTUKN N CNEKTPOCKONUN

‘ % (OBYMHHMKOB O.B.)
14.06.2024 .

PABOYASA NMPOMrPAMMA YYEBHOW OUCLUUMNIIUHDI
51.B.02 BONoOKOHHO-OMNTUYECKME CUCTEMbI CBSA3U

1. Kog wn HaumeHoBaHMe HanpaBneHuMa noarotoBku: 12.04.03 @omoHuka U
ornmouHgopmMamuka

2. Mpodcdwunb noarotoBKU: Mamepuanbl U ycmpodcmea  (OMOHUKU U
OnMouHgopMamuKu

3. Keanudcmkauma BbInyCKHUKA: Maaucmp
4. Dopma oOy4eHus: oYHas

5. Ka(bep.pa, oTBevyalLuland 3a peann3aunio gUCUMNIINHbLI: kaghedpa onmuku u
CrieKmpockonuu

6. CocrtaButenu nporpammbl: Koponee Hukuta BukTOopoBuWM, kaHAuAaT dU3UKO-
MaTteMaTUYeckmMx Hayk, AoueHT; YeBblyenoBa Tamapa AHgpeeBHa

7. PekxomeHpgoBaHa: HMC cusuyeckoz2o gp-ma Bl'Y npomokon Ne 6 om 13.06.2024 2.

8. YuebHbin roa: 2024/2025 CemecTp: 2



9. Llenu 1 3apaym y4ye6HON ANCLUUNIIUHDI:

Llenbto oceoeHusi yyebHol OucyunuHbl serisemcss HPopMUpPOBaHUE MPOdECCUOHANBbHBIX
KOMMeTeHunn B 06ractn usnyecknx 0CHOB U TEXHOSTOMIN BOSTOKOHHO-OMTUYECKUX CUCTEM CBA3MW.

3adauu yyebHoU OucyuUnIuHbI:

— ccpopmMupoBaTb 3HAHUA O ONTUYECKUX MPUHLIMNAX COBPEMEHHbIX HaMpaBneHUAX U TEHAEHUUAX
pasBUTMS BOSTIOKOHHOW M MHTErpanbHOM OnTuKKN; 06 OCHOBaxX BONTHOBOAHOW (DOTOHUKM U NMPUMEHSIEMbIX
TEXHOMNOINI;

— U3YYUTb NPUHLMNLI KOHCTPYMPOBAHUS OCHOBHbLIX BOMHOBOAHLIX 3M1EMEHTOB W YCTPOWUCTB
(kaHanbHbIX  BOMHOBOOOB, Op3rrOBCKMX  peleTok, CUcTeM BBOAA-BbiBOAA, CEIEKTOPOB,
MYnbTUNNEKCOPOB, yCuUnuTernen, nasepos, MOAYNSTOPOB);

— Hay4uTbCs MNPOBOOUTL TEOPETUYECKMA aHanmmM3 U pacyeT OCHOBHbIX XapaKTepuCTUK
BOMHOBOAHbIX MACCUBHbIX U aKTUBHbIX 3N1IEMEHTOB U YCTPONCTB;

— OBnageTb HaBblKaMn N3MEPEHUS N TECTUPOBAHNS OCHOBHbIX XapakTepPUCTUK BOTOKOHHbIX U
nnaHapHbIX BOSTHOBOOHbLIX CTPYKTYP, SNIEMEHTOB N YCTPOUCTB.

10. Mecto y4yebHOM agucuunnuHbl B cTpyktype OOIl: yyeGHas gucumnnuHa B1.B.02
«BONOKOHHO-ONTUYECKME CUCTEMbI CBSA3M» OTHOCUTCA K 4YacTu, (opMMpyeMon Yy4yacTHUKaMm
obpasoBaTerbHbIX OTHOLEeHU Bnoka B1.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUsi NO AUCLMNIIMHe/MOAYNI0 (3HAHUSA, YMEHMUs,
HaBblKN), COOTHECEHHbIE C NSITAaHUPYEMbIMM pe3ynbTaTaMn OCBOEHUs1 06pa3oBaTeNlbHOM

nporpamMmmbl (KOMHeTeHLIMﬂMVI) U UHOUKaToOpaMun UX OCTUXKEeHUA:

Kog HaseaHune Kopn(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl
KOMMeTeHL MM 06yyeHus

MK-3 | CnocobeH BbIOMpaThb MK-3.1 | NpoBoauT Hay4Hble 3HaTb: METOOUKM NPOBEAEHMS
Hay4Ho- nccrnegoBaHus B nccregoBaHun B o6nact hOTOHUKM
nccregoBaTenbCckoe 1 obract OTOHUKM, YMeTb: UCNOSb30BaTh
TexXHonormyeckoe ncnonb3ays CcreLManmanpoBaHHoe
obopynoBaHue ¢ CreumnanuavpoBaHHoe | yconeoBaTenbCkoe 0GOpYAOBaHMeE,
y4eToM 0cobeHHocTeN nccnenosarensckoe NpUMeHsieMoe B 06nacTy hOTOHMKM
HaHOTEXHOMOrMYEeCKNX obopynoBaHue, .

BnageTb: HaBblkamMy UCCreaoBaHuWs
npoLeccoB Co34aHns npubopbl U YCTAHOBKM MATEPUANOB M YCTPONCTB (hOTOHNKN
MaTepurarnos u
yctponcTs cpoTorukm u | 1K-3.2 | TNpumeHsieT 3HaHus 3HaTb: NpuHUMNbI paboTbl Npnbopor
onToMHOPMATHKM dumsmyeckmx KBAQHTOBOM 3NIEKTPOHUKN U (DOTOHUKMN

MPMHUMNOB PaboTbl | yyvieTh: NpUMEHSATS 3HaHSA
NPrUBOPOB KBAHTOBOW | (hiyapueckmx MPUHLMMOB paBoTbl B
STNEKTPOHMKM 1 noa6ope TEXHOMOMMYECKoro
¢poToHMKK, 6a30BbIX 060opyaoBaHMs
TexHonorieckmx Bnagetb: npeacTaBneHnsiMm o
MPOLIECCOB co3AaHNA 6a30BbIX TEXHONOMMYECKMX NpoLieccax
MaTepumarnos U 8
YCTPOICTB hOTOHMKY ¥ C034aHnsa maTepuarsnoB U YCTPOWCTB
OTOHMKN U ONTOUHOPMATUKN
ONTOMH(POPMATUKM
MK-5 | CnocobeH k MK-5.1 | Onpenensiet 3HaTb: NPMHUMNbI NOMYyYeHUs,
pa3paboTke nepeveHb nNpobnem B XpaHeHust n 06paboTkn nHopmaumm B
YHKLMOHAMbHBIX U obracTtu nonyyeHus, cMcTeMax onToMHOpMaTHKA
CTPYKTYPHbIX CXEM XpaHeHus n METOOUKN 3KCMEPUMEHTANIbHOIO
hOTOHUKM U obpaboTkn nccneaoBaHnst NEPCNeKTUBHbIX
ONTOMHOPMaTUKN HA WHcbopmaLun ¢ MaTepuanoB U MOAENMpPoBaHNS
YPOBHE Y3r10B, NCMosib30BaHNEM MPOLIECCOB B YCTPONCTBaX (DOTOHUKN
3/1IEMEHTOB, CUCTEM U cuctem
TEXHOMOrnm ONTOMHCOPMATMKN
MK-5.2 | OcywecTtBngeTr nouck | YMeTb: afanTupoBaTb 3NIEMEHTbI
nmetoLmxcs OMNTUYECKMX N OMTUKO-3NEKTPOHHbIX
TEXHOJOrMI NpoBOpPOB U CUCTEM K PELLEHUIO
NONyYeHnsi, XpaHEHUST | MHXXEHEPHbIX 3a4ay NonyyYeHus,
1 06paboTKM XpaHeHnsi 1 06paboTkn nHdopmaLmum




MHGopMauuun ¢
NCMOoJSIb30BaHNEM
ONTUYECKMX U ONTUKO-
3NEKTPOHHbIX
npubopoB 1 cUCTEM

MK-5.3

PaspabatbiBaeT 1
nccnepyeT HoBble
cnocobbl M NPUHUMMEI

BnageTb: npeacraBneHnsiMum o
0a30BbIX NpUHLUMNAX
OYHKLUMOHNPOBAHNS ONTUYECKUX U

bYHKUMOHMPOBaHWSA OMTUKO-3IIEKTPOHHbIX NPMBOPOB 1
OMTUYECKMX U OMTUKO- | CUCTEM XpaHeHUs/MonydYeHns!
3MEKTPOHHbIX UHcbopmaLumm

npmbopoB 1 cuctem
nony4yeHns, XxpaHeHus
1 06paboTkm
WHopmauum

12. O6bemM AncuUnunHbI B 3a4eTHbIX eanHuuax/yacax — 4 3.e. / 144 y..

dopma NPOMEXYTOYHOM aTTecTauumn: IK3aMeH

13. TpyaoeMKocTb No BMaAam yuyebHoun paboTbl

TpynoemMKocTb
Bug yuebHown paboTsl Bcero Mo cemecTtpam
2
AyOuTopHbIE 3aHATUS 64 64
nekumn 32 32
B TOM YuUcrne: npaxkTn4eckne 32 32
nabopartopHble

CamocTosiTensHas paborta 44 44

B TOM 4uICrie: KypcoBasi pabota (MpoekT)

dopma NpoMEXYTOYHOM aTTecTaumm 36 36

(3K3ameH)

WToro: 144 144
13.1 Coneprxanuie TUCIUILIIAHBI
Ne HanmeHoBaHue pasgena
CopgeprxaHve pasgerna QUCUUNVHBI
n/n ONCUMMNNUHbI
1. Nlekumn

1.1 BBeneHne B BOSTHOBOAHYHO BonHoBogHasa hoTOHMKa — onpegeneHue, npegMmeT, uenu, 3agaym u
POTOHUKY M SNEMEHTDI obnactu npunoxeHnss. OCHOBHbIE 3NIEMEHTbI BONTHOBOAHON (DOTOHMKM
Teopuun nHpopmaumm n cuctem ceasum. OnpegeneHne vHoOpmauuun, TeopemMa OTCYETOB,

CMeKTp curHana.

1.2 duanka pacnpocTpaHeHus PacnpoctpaHenne ontuyeckmx BonH B BeuwlectBe. OcobeHHOCTM
3MNEKTPOMarHUTHbIX BOJSTH B OMTUYECKOro Auanas3oHa nepegayM uHdopmauum. Pusuka MOSHOro
ONTMYECKOM BOIOKHE U BHYTPEHHEro oTpakeHusi. [WCnepCuOHHbIE SBMEHWA B OMTUYECKUX
niaHapHbIX ONTUYECKMX cBeToBogax. MHOromMogoBOCTb OMTMYECKOro BOJIOKHA. MHOrocnorHble
BOJTHOBOAaX MIOCKME BOMHOBOAbI W OWNCNEPCUOHHbIE ypaBHeHMs. [lornockoBble

BONHOBObI. B3anmoaencTeme BONTHOBOAHBIX MO,

1.3 BparroBckui nnaHapHbIN lMnaHapHbI BOMTHOBOA, C MHOTOCOVHbLIM GP3ITOBCKUM 3epKariom.

BOMHOBOA YcnoBusi BOSHUKHOBEHUS U aHaNMTU4eCKoe OnncaHme BOSTHOBOOHbIX
mMog. [NloBepXHOCTHLIE 3aTyxatoLime 6parroBCckMe BOSHbI B
MHOTOCITOMHbIX OU3NEeKTpU4eckmx cpenax. bparroBckme sepkana.
Hopmunposka n mogenuposaHme BONHOBOLHbLIX MOA.

1.4 MexaHn3mbl NnoTepb B MornoweHne B MaTepuane BONOKHa. PaccesHue cBeTta B apyrue
ONTUYECKMX BOMHOBOAAX mogbl. [NoTepwn Ha nsrmbe.

1.5 NamepeHne napameTpoB M3mepeHne napameTpoB ONTUYECKOro BOJIOKHA: YMCIIOBas anepTypa;
3MNEeMeHTOB BOSTHOBOAHON MOZOBbIV COCTaB ONTUYECKOro BONTOKHA, AUaMeTp CBETOBOIO MSATHA.
¢OTOHMKN

1.6 YcTtpowcTea cornacoBarHusa B | OnTuyeckoe cornacosaHve. Beoa v BbIBOA U3nNyYeHns B




BOJIOKOHHO-ONTUYECKUX
CnctemMax CBA3n

TOHKOMMEHOYHbI BONTHOBOA. YCTPOICTBA COrnacoBaHusl UHTerpansbHo-
ONTUYECKMX BOSTHOBOZOB U BONTOKOHHBLIX CBETOBOAOB. [eoaesnyeckas
nraHapHas nuH3a. CBsi3b Mexay BorHOBOAaMU. MiayueHue ycroBuii
BBOAA U3MYyYeHUs1 B LUMMHAPUYECKUIN 1 NMaHapHbIM BOMHOBOAbI.

1.7 YnpasneHve nsny4yeHnem B YnpaeneHve napameTpamu cpeq. Mogynsiums u nepeknioyeHne

ONTUYECKMX BOMTHOBOAAX ceeTa. O6GbEMHbIE aKyCTOONTUYECKUE U INEKTPOONTUYECKME
mMoaynaTopbl. MHTerpaneHo-onTudeckue mogynatopel OTBeTBUTENM,
pa3BeTBUTENM, MepeknoyaTenu kaHanos. ONTuyeckne BEHTUMN.
MynbTUnnekcopbl U A4EMYNbTUMNIEKCOPBI.

1.8 KOMMOHEHTbLI BONTOKOHHO- MpeobpasoBatenun Mogd. WICTOMHMKM 1 [OeTeKTopbl  OMTUYECKOro

ONTUYECKMX CUCTEM CBA3M n3nyyeHms. BOMNOKOHHO-OMTUYECKME na3epbl M AaTynkn. BonokoHHo-
onTuyeckne WHGOPMaLNOHHO-U3MEpPUTENbHbIE CUCTEMBbI. BOMOKOHHbIE
rmpockonbl. HTerpanbHO-onTUYecknin oToaeTEKTOP.
2. MpaKkTnyeckmne 3aHATUA

2.1 lMnaHapHbIn BONHOBOA Ctpyktypa BonHoBoga. OcCHOBHble napameTpbl: OTHOCUTENbHas
pa3HOCTb NokasaTenen npenoMneHns, Yncrnosasa anepTypa, npodunb
nokasaTens NpPernoMsieHusl, NOCTOsIHHAas PacnpoCTPaHEHWs.
OcHOBHble NapameTpbl FEeOMEeTPUU pPacrnpOCTPaHSAOLLMXCA fyyen,
BpeMs MPOXOXAEHMS Iy4a BOTHOBOAA, YLUMPEHNE UMMYIbCA.

2.2 OnTuyeckoe BOMOKHO OCHOBHbIE KOHCTPYKTUBHbIE 3MIEMEHTLI OMNTUYECKOrO BOMIOKHA. Tunbl n
XapaKTepuCTHKK onTnuyeckoro BorokHa. OcHoBHble napameTpbl OB.
PacueT nokasatens npenomneHust cepgueBuHbl U obonoykn OB.
Uucnosas anepTypa. HopmupoBaHHasi yactoTta. 3atyxaHue. [Nonoca
nponyckaHus n gucnepcusi B OB.

2.3 OCHOBHbIE XapakKTepPUCTUKN Yucno pacnpoctpaHsiowmxea mog 8 MOB. MexxmopoBas aucnepcust.
MHOrOMOZOBOr0 ONTUYECKOTO
BonokHa (MOB)

24 OCHOBHbIE XapaKTepUCTUKK OnvHa BonHbl oTceykn. MakcumanbHbI guameTp CepAueBuHbI, Mpu
O0AHOMOAOBOIO ONTU4ECKOro KOTOPOM cobrtogaeTcsi 04HOMOAOBbLIN pexum. [dunameTtp nonsi Moabl
BonokHa (OOB) OOB. OddekTusHaa nnowags Moaosoro nons (mMkm) OOB.

XpomaTtumyeckas aucnepcus. BonHoBogHas aucnepcus.
MonspwsaunoHHas MogoBasi QUCNEPCHUS.
2.5 CoefgmHeHne onTUYecKnx
MoTtepu B mecTe coeguHeHuss OOB. PasbemHble coeanHutTenm
BOJIOKOH

2.6 PacuyeTt anuHbl PacueT pgnvHbl pereHepauMoOHHOro y4yacTka: MO 3aTyxaHui, Mo
pereHepaLMOoHHOro y4yactka aucnepcuu .

2.7 KomneHcauum gucnepcum BuiGop Tuna wmomyna  komneHcauuu aucnepcun.  OlleHKaa

MaKCUManbHOW CTeneHu
KpuBon nepeaatowero OB

KOMnNeHcaunn HakKInoHa ﬂMCHepCMOHHOﬂ

13.2. Tembl (pa3genbl) AUCUMNNUHBbI U BUAbI 3aHATUA

Ne HaumeHoBaHWe pasgena AUCUUnvHbI Buab! sansTvn (1acos)

n/n Jlekuuu MpakT. Jlab. Cam. paborta Bcero

1.1 | BBeaeHwvie B BOSTHOBOAHY (DOTOHUKY U ° 5 4
3NEeMeHTbI Teopumn MHGOPMaLIMK

1.2 | ®dusnka pacnpocTpaHeHus
3NEKTPOMAarHUTHbIX BOSTH B ONTUYECKOM 6 4 10
BOSOKHE U MraHapHbIX ONTUYECKNX
BOMHOBOAAX

1.3 | BparroBCKuiA MnaHapHbIN BOSIHOBOA 4 2 6

1.4 | MexaHu3Mbl NOTEPb B ONTUYECKMX 4 2 6
BONTHOBOAAX

1.5 | N3mepeHne napameTpoB 3NeMeHTOB 4 2 6
BOMHOBOAHON (hOTOHMKM

1.6 | YcTpoiicTBa cornacosaHus B
BOJTOKOHHO-OMTUYECKMX CUCTEMAX 4 2 6
cBsA3n




1.7 | YnpaBsneHue nanyyeHvem B 4 2 6
OMTMYECKMX BONHOBOAAX

1.8 | KOMNOHEHTHI BONTOKOHHO-OMTUYECKNX 4 5 6
CUCTEM CBSI3U

2.1 | MnaHapHbIA BONHOBOA, 4 2 6

2.2 | OnTn4eckoe BOMOKHO 4 2 6

2.3 | OCHOBHblE XapaKTepUCTUKN
MHOromMoOBOIr0 ONMTUYECKOro BOJSTIOKHA 6 4 10
(MOB)

2.4 | OCcHOBHbIE XapaKTepUCTMKM
0HOMO[I0BOro ONMTUYECKOro BOMOKHA 4 4 8
(O0OB)

2.5 | CoeauHeHne onTUYECKNX BOMIOKOH 4 4 8

2.6 | PacyeT AnvHbI pereHepaLimoHHOro 4 4 8
yyacTka

2.7 | KomneHcauum aucnepcum 6 4 10

NToro 32 32 44 108

14. MeToan4yeckmne ykasaHua Ansa oby4arowmxcsa no 0OCBOGHUIO AUCLUNIIUHDI:
OCHOBHbBIMM 3TanamMmm O0CBOEHUS ONCUNNITUHBI ABJITAKOTCA:

1) Jlekunn. B xoge NEKUMOHHBIX 3aHATUA CTyAeHTy HeobXooumMo BECTU KOHCMEKTUpOBaHWE
yuyebHoro maTtepmana. O6palwiate BHMMaHuMe Ha kaTeropuu, OPMYIIMPOBKK, pacKkpbiBalowme
COOEPXaHMEe TeX WM WHbIX SIBMEHWA U MNPOLIECCOB, HayyHble BbIBOAbI W MNpakTU4eckue
pekoMeHAaumnmn, NONOXNTENbHbIA ONbIT B OPaTOPCKOM UCKycCcTBe. YKenaTernbHO 0CTaBuTb B paboumx
KOHCMeKTax norns, Ha KOTOopbIX AenaTtb NOMETKU U3 peKOMEHAOBaHHOW nuTepaTtypbl, JONOMHSALWMNE
MaTepuan NpOoChyLWaHHON Nekunn, a Takke nogvepkuBatroline ocobyro BaKHOCTb TEX MU UHbIX
TEOpeTMYECKNX NONOXeHM. 3adaBaTb NpenofaBaTesto YTOYHSALWME BOMPOCH! C LEeNbio YACHEHWS
TEopPEeTUYECKNX NOMNOXEHWIN, pa3peLleHnNst CMOPHbIX CUTyauuin

2) [Mpaktnyeckne 3aHATMA. [lpy  nogrotoBke K  MNPAKTUHECKMM  3aHATUAM  CTyAeHTaMm
PEKOMEHAYETCS: M3Y4YNTb KOHCMEKT JeKuMM no TemMe W pPeKOMEHOOBaHHyK nuTepartypy,
03HAKOMUTCSI C OCHOBHbIMM MeToA4amMun pelleHns 3agad. [na 3akpenneHus ndy4eHHoro marepuana
CaMOCTOATENBHO peLnTb 3a4aun, 3aaHHble B Ka4ecTBe AOMaLLHero 3agaHus.

3) CamocroarenbHaa pabGoTa crygeHta. M3yvyeHue y4eOHOW, Hay4yHOM U METOOUYECKOM
nutepaTypbl, MaTepuanoB MNEPUOAMYECKUX W3OAHWA C NPUBMEYEHMEM SNEKTPOHHBIX CPeacTB
Hay4YHOW MHopMaLMK.

4) MMoaroToBka K arTectauuun. B xoge noaroTtoBkM K TEKYLLMM aTTeCTaunsM U MPOMEXYTOUYHOM
aTTecTauum CTyOEHTY PEeKOMEHAYeTCs aKkTMBHO MCMOMb30BaTb 3f1IEKTPOHHLIN 0Opa3oBaTesibHbIN
noptan Moodle — anekTpoHHasa cpefa AUCUUNIIMHBI, C NPeaoCTaBfeHneM npes3eHTaunin nekuun,
3a0aHnin Onsa BbINOMHEHUST NPaKTUYecKnx paboT, AOMOMHMTENBHOIO TEOPETUYECKOro Matepuana u
HOPMAaTMBHO-NPABOBbLIX JOKYMEHTOB MO TeMaM U NepeyvHeln BONpPOCOB ANS MOArOTOBKN K TEKYLLMM
aTTecTaumsam 1 NPOMEXyTOYHOW aTTecTauun. Takke CTyAEeHTY PEKOMEHAYeTCSA UCNoNb30oBaTh BECb
Habop MeTodoOB M CPEeACTB COBPEMEHHbIX WHM(OPMAaUMOHHbIX TEXHOMNOrMh And  u3yvyeHus
OTEeYeCTBEHHOMW W 3apybexHon nutepaTtypbl NO AUCUMMNMHE, OLEHKM W aHanusa ee TeKyLlero
COCTOSIHMS W nNepcnekTuB pasBuTua. EMy npegoctaBnsieTca BO3MOXHOCTb pabotatb B
KOMMbIOTEPHbIX Knaccax dakynbTeta (313a aygutopus), umeTb AocTyn K MHTepHeT-pecypcam wm
9NEKTPOHHOM MNOoYTe, WCMNOoNb30oBaTb WMELWMecss Ha kadeape ONTUKM WU CNEKTPOCKOMUK
dmsmyeckoro dakynbteta MHGPOPMALMOHHbIE TEXHOMOMMU, WUCMNONb30BaTh pPecypchbl 30HanNbHOM
Hay4Hon 6ubnuotekm BIY, B TOM 4ncne anekTpoHHO-6MBNnoTeYHble CUCTEMDI.




15. lMepeyeHb OCHOBHOW U LOONOSIHUTENLHOW NUTepaTypbl, PECYpPCOB MWHTEPHET,

HeobxoAMMbIX ANS OCBOEHUSA ANCLUNNNHBI
a) OCHOBHas nuTepartypa:

Ne
n/n

McToYHMK

loHuyapeHko, A. M. OcHoBbl Teopuu onTudeckmx BonHoBogoB / A. M. loHuapeHko, B. A.
1 KapneHko, . A. lT'oHuapeHko. — MuHck : Benopycckas Hayka, 2009. — 296 c¢. — Pexxum goctyna:
no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=89939

Cokonos, C. A. BonokoHHO-ONTUYECKME NIMHUN CBA3N M UX 3alumTa OT BHELLUHUX BIANAHUN :
yyebHoe nocobue no kypcy «BOJIC u TNK» : [16+] / C. A. CokonoB. — Mockea ; Bonorga :
Wudpa-NnxeHepus, 2019. — 173 c. : un., Tabn., cxem. — Pexxum goctyna: no nognvcke. — URL:
https://biblioclub.ru/index.php?page=book&id=564840

Cknapos, O. K. BonokoHHo-onTu4eckMe ceTn u cuctembl CBSA3M : ydebHoe nocobue : [16+] /
3 O. K. CknsipoB. — Mocksa : COJIOH-MPECC, 2009. — 266 c. — (bubnuoteka uHxeHepa). —
Pexum goctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=117684
Canex, baxaa E.A. Ontuka u doTtoHuka. [lMpuHumMnbl M npumeHeHus = Fundamentals of
4 photonics : yyebHoe nocobue : B 2 1./ b. Canex, M. Tewx ; nep. ¢ aurn. B.J1. Jebposa
Honronpygnbivi : N3g. Jom "UHTennekt", 2012- ISBN 978-5-91559-038-9

6) gononHuTenbHasa nuTepartypa:
Ne n/n UcTouHuk

LlykaHoB, B. H. BonokoHHo-onTu4eckasi TexHuka. MNMpaktuyeckoe pykosopacteo / B. H. LlykaHos,
1 M. A. Axoenes. — M. : UHdpa-UnxeHepus, 2014. — 304 c. — ISBN 978-5-9729-0078-7 ; To xe
[BnekTpoHHbIn pecypc]. — URL: https://biblioclub.ru/index.php?page=book&id=234772
KocTbines, B. /. BonokoHHO-onTMYeCcKMe cucteMbl nepegadn nHdopmauum ; ydebHoe nocobue
Ans By3oB No kypcy "OnektpogmHamuka CBY" / B.W. KocTtbines ; BopoHex. roc. yH-T. —
BopoHex : JIOM Bry, 2006. — 41 c¢. : wn .— Bbwubnworp.: c40 .— <URL:
http://www.lib.vsu.ru/elib/texts/method/vsu/may07100.pdf>.

MwutpoxuH, B. E. N3mepeHnss B BONOKOHHO-OMTUYECKMX CUCTEMaxX nepedadn. [OneKTpOHHbIN
3 pecypc] — O3nektpoH.naH. — M. : YMU >KAOT, 2007. — 197 c¢. — Pexum poctyna:
http://e.lanbook.com/book/59902

WaHruHa, J1. . KBaHToBasa n onTnyeckas anekTpoHuka : y4ebHoe nocobue / J1. W. LWaHrvHa. —
Tomck : TOMCKUIA roCy4apCTBEHHbIN YHUBEPCUTET CUCTEM YMPAaBMNEHUSA U PaaMOSNEKTPOHUKMN,
2012. — 303 c. ; To xe [OnekTtpoHHbn pecypc]. — URL: https//biblioclub.ru/index.php?
page=book&id=208584

CemeHoB, A.b. BonokoHHo-onTuMdeckne nogcuctembl coBpeMeHHbIX CKC. [OnekTpoHHbIN
5 pecypc] — OnektpoH.gaH. — M. : OMK [pecc, 2009. — 632 c. — Pexum pgocrtyna:
http://e.lanbook.com/book/1144

®pumaH, P.BonokoHHo-onTMYeckne cuctembl cesasu / P. dpumaH ; Mep. ¢ aHrmn. nog pea. H.H.
CnenosaM. : TexHocdepa, 2003447 c. : un(Mwup cessm) ISBN 5-94836-010-5

6.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTernbHble PeCcypChbl:
Ne n/n UcTouHuk
1 OBC «YHuBepcutetckas bubnuoteka Online» — https://biblioclub.ru/
OBC JlaHb — https://e.lanbook.com/
3 OnekTpoHHbI kaTanor 3HB BI'Y (https://www.lib.vsu.ru/)

16. NepeyeHb yuebHO-MeTOANYECKOro obecnevyeHns AN CaMOCTOATEeNbHOW paboThbl

Ne n/n McTouHuK
1 3eneHoBckun, M. C. OCHOBbI MHTErpanbHOM U BONTOKOHHOM oNTUKK: ydebHoe nocobue : / I1. C.
3eneHoBckun. — Ekatepunbypr : M3a-Bo Ypanbckoro yH-Ta, 2019. — 132 c.
2 EdaHoe B.W. C6opHUK 3agay no BOSTOKOHHO-OMTUYECKUM JIMHUSAM CBSA3M-TOMCK:
TYCYP, 2012.— 50c.



https://biblioclub.ru/index.php?page=book&id=234772
https://biblioclub.ru/index.php?page=book&id=117684
https://biblioclub.ru/index.php?page=book&id=564840
https://biblioclub.ru/index.php?page=book&id=89939

17. OOpasoBaTtenbHble TEeXHOJIOrMN, UCNONb3yeMble NpU peanu3aumm y4ebHoM
ANCLUUNIINHBLI, BKIOYas AUCTaHUUOHHbIe obpasoBaTesnbHble TexHonorum (AOT,
3NneKTpoHHoe obyyeHue (J0), cmewaHHOe OOyyYeHue):

B yyebHOM npouecce Mcnonb3yTca TpaauuMoHHbe U obpasoBaTenbHble TexHonoruu. Mo
obpasoBaTtenbHbIM (hopmMam: nekumMm 1 npakTudeckue 3nHaTus. lNpeobnagaowmmm mMetogamu u
npuemam oOy4yeHus1 SABNAOTCA: OOBACHUTENbHO-UMMNIOCTPATMBHbIE (OObACHEHMEe, Mokas —
AeMOHCTpaumsa y4yebHoOro matepmana 1 Aap.); akTMBHble (aHann3 y4ebHOM 1 Hay4dHOW nuTepaTypbl,
COCTaBfEHNE CXEM W Op.) U UHTEPaKTUBHbIE, B TOM 4YMCMe M rpynnoBble (B3aMMHOe obyyeHve B
dopme noaroToBkn M OBCYyXAeHMA AOKMagoB); MHAOPMAUUOHHBIE, MyrnbTuMeauiHble (paboTta c
canTaMmyM akageMWYecKkux CTPYKTYp, HayYHO-UCCneaoBaTenbCKMX OpraHu3auuin, SMneKTPOHHbIX
6ubnuoTek 1 ap., pabota Cc AINEKTPOHHbIMK OBy4atoLMMKN NporpaMmMmamMmu 1 T.1.).

OpraHu3aumoHHas CTpyKTypa JNEKUMOHHOro 3aHsatusa: 1. dopmynupoBka TeMmbl, Lenewn
3aHATUS, MOCTaHOBKa nNpobrnemMHoro Bompoca. 2. Pa3bACHEHMEe BOMPOCOB TEOPETUYECKOTO W
NPaKTMYeCcKoro nnaHa Ans pelleHns noctaeneHHon npobnembl. 3. PaccMoTpeHve nyTen pelleHus
npobnemMHOro Bonpoca Ha KOHKPEeTHbIX npumepax. 4. 3aknioyeHue, popmynupoBka BbiIBOOOB. 5.
dopmynupoBka 3agaHus AN CaMOCTOATENbHOM AoMawHen pabotbl. O3ByvMBaHME TeMb
CrenymroLLero 3aHATus.

OpraHn3aumoHHasa CTPyKTypa MPakTUYeCcKOro 3aHATUS - pelleHve 3agad unu cemuHap: 1.
lMpoBepka rOTOBHOCTU CTYAEHTOB K 3aHATUIO - UX TeopeTudeckasi rOTOBHOCTb K BbIMNOMHEHMIO
3agaHun. 2. OCHOBHas 4acTb 3aHATUSA, A€ CTYAEHTbl BbIMOMHAT 3aJaHusl, a KOHTPONb MX
MCNOMHEeHMs (NOMHOTa M Ka4eCcTBO) M MOMOLLb OCYLLECTBASET npenoaasartens. 3. 3aknountensHas
yacTb - NoABedeHWe npenogaBaTenieM MTOrOB 3aHATUA, MOflydeHue CTydeHTamu 3agaHui Ha
camMoCToATEeNbHYO paboTy.

Mpu peanusauun AWCUMNANHBI C WCMONB30BaHNEM AUCTAHUMOHHBIX Obpa3oBaTernbHbIX
TEXHOMOIMI MCNOMb3YHTCA UHCTPYMEHTbI 3MEKTPOHHON MHAOPMaLMOHHO-06pa3oBaTenbHON cpeapl
BI'Y  «OnektpoHHbii  yHuBepcuteT BIY»  (https://edu.vsu.ru) wmm  “MOOK  BIY”
(https://mooc.vsu.ru), cepauchl BugeokoHdepeHuun (BigBlueButton), anekTtpoHHas noyta.

18. MaTepmanbHO-TeEXHNYECKOe obecnevyeHne AUCLUUNIUHDI:

CneunanuampoBaHHasa mebernb, NpoekTop, HOyTOyk, akpaH. WinPro 8, OfficeStandard 2019,
«AHTMNNarmat.BY3», MathWorks TotalAcademicHeadcount

19. OueHou4Hble cpeacTBa ANsi NPOBeAEeHUA TeKyLlen U NPOMEXYTOYHOW aTTecTauumn

NuaukaTop(bl)
Ne HanmeHoBaHuMe pasgena gucumnnumHbl OueHoYHble
KomneTeHumsa(1) | AOCTMXKEHMSA
n/n (mogyns) cpeacTea
KOMMeTeHLnn
1.1 | BBegeHuve B BOMTHOBOAHYHO (DOTOHMKY U MK-3 MK-3.1 TecTbl, BONPOCHI
3NIEMEHTbI TEOPUU UHopMaLn MK-5 MK-3.2
1.2 | dm3mka pacnpocTpaHeHns MK-5.1
3MEKTPOMAarHUTHbIX BOJSIH B ONTUYECKOM K-5.2

BOJOKHE U MfaHapHbIX ONTUYECKUX
BOMTHOBOAAX MNK-5.3
1.3 | Bp3arroBCkui nnaHapHbIA BOSTHOBOA

1.4 | MexaHn3mbl NOTEPb B ONTUYECKNX
BOMHOBOAAX

1.5 | amepeHune napamMeTpoB 3MEMEHTOB
BOMHOBOAHON POTOHMKM

1.6 | YcTponcTea cornacoBaHus B BONIOKOHHO-
OMNTMYECKMX CUCTEMAX CBA3M

1.7 | YnpaBneHve nsny4yeHnem B ONTUYECKUX
BOMTHOBOAAX

1.8 | KOMNOHEHTbI BONTOKOHHO-OMTUYECKNX
CUCTEM CBSI3U




WHankaTop(bl)
Ne HaunmeHoBaHve pasgena AUCLUNMNHBI OueHouHble
KomneTteHumsa(1) | AOCTMXEHUSA
n/n (moayns) cpencTtea
KOMMEeTEeHLMM
2.1 | MNnaHapHbIA BONHOBOA
2.2 | OnTu4eckoe BOMOKHO
2.3 | OCHOBHbIE XapaKTePUCTUKM
MHOrOMOZOBOro OMTUYECKOrO BOMOKHA
(MOB)
3apaun
2.4 | OCHOBHblE XapaKTePUCTUKN OAHOMOLOBOIO
onTunyeckoro BonokHa (OOB)
2.5 | CoegnHeHne oNTUYECKMUX BONOKOH
2.6 | PacuyeT aAnuHbl pereHepaLMOHHOro y4acTka
2.7 | KomneHcaumm gncnepcum
lMpomexyToyHas aTTectauust KM
doopma KOHTPOIS — 3K3aMeH

20. TunoBble OLEHOYHbIE CpeAcTBa U MeToAMYEeCKMe MaTepuanbl, onpegensirowme
npoueaypbl oLueHUBaHUs

OueHka 3HaHUW, YMEHUW W HaBbIKOB, XapakTepusylwas aTanbl  (opMMpPOBaHUS
KOMMETEeHUNA B paMKax W3yYeHUs [OUCLUMMIIMHbI OCYLLECTBISIeTCA B XOAe TeKkywen wu
NMPOMEXYTOYHOW artTectaumi. KOHTponb ycneBaeMoCTM MO AMCUMMIIMHE OCYLLEeCTBNAETCH C
MOMOLLIbIO CrefyowWwmnX OLEHOYHbIX CpeacTB: BOMPOCHI, TeCTbl, 3aga4u. TunoBble 3agaHus TecTa,
BOMPOCbl W 3ajadv ANng npoBefeHus atTecTtauuun npeactaeneHbl B lMpunoxeHun 1 k pabouyen
nporpammMe AVCUUMIIVHBI

20.1. TeKywan atrectaums

Tekywas atrectauma Ne1. NucbmeHHoe 3agaHne. Bpems BbinonHeHUst 45 MUH.
Mpumep KOHTPONbHO-U3MEPUTENbHbIA MaTepuana ans TeKylen atrectayum:
KoHTponbHo-n3mepurtenbHbin matepuan Ne 1

1. PasBeTBUTENDb, MOKA3aHHbIN HA PUCYHKE HWXKE SIBASIETCS

a) pa3BeTBMTENEM MOLLHOCTU 2X1
0) pa3BeTBMTENEM MOLLHOCTM 1x3
B) pasBeTBUTENEM MOLLHOCTKN 1Xx2
r pas3BeTBMTENEM MOLLHOCTU 2X2
a) pasBeTBUTENEM MOLLHOCTU 3X1

2. YCTPOWCTBO, KOTOPOE YMEHbLUAET MHTEHCMBHOCTb CBETOBOMO CUrHana, NnpoLleLlero Yepes Hero,
HasblBaeTCs
a) aTTeHaTopoMm 6) nornotTuTenemMm B) CNAUTTEPOM r) oTpaxatenem



3. MNpwu co3gaHnm oNTUYECKUX U30NATOPOB MCMONb3yeTcs
a) appekT 3eebeka 6) boToadhhekT  B) achbdekT MNenbtbe r)adpcekt Gapages

4. MHoromofoBble ONTUYECKME BOSIOKHA CO CTyneH4yaTblM nokKasaTtenem nperomMmneHna obnagatot

a) MalibiM AnamMmeTpom cepaueBnHbl U MalribiM 3Ha4€HNEM 4YMCroBomn anepTyp.bl,

6) MalJibiM AnameTpom cepaueBnHbl U BbICOKMM 3HA4YE€HUEM YMCNOBOW anepTypbl,
B) oonbLIMM anameTpom cepaueBunHbl U MarnbliM 3HA4YEeHUEM yMcrnosoun anepTypsbl,
F) oonbLIMM anamMmeTpom cepaueBnHbl U BbICOKMM 3HA4Y€HNEM YMCOBOW anepTypbl.

5. CeeTomznyyatowmin guop,

a) MOXeT ObITb ChOPMMPOBAH TOMBKO HA OCHOBE P-n-Nepexoaa,

0) MOXeT ObITb ChOpMMPOBAH Kak Ha OCHOBE p-n-nepexoaa, Tak U reteponepexoaa,
B) MOXET ObITb ChOpPMMPOBaH TOSNBKO HA OCHOBE retepornepexona,

r He peanuadyem 6e3 cros NonynpoBoOAHNKA C COOCTBEHHOW MPOBOAMMOCTbLIO.

6. TeopeTnyeckuin sonpoc: OcobeHHOCTN ONTUYECKOro AnanasoHa nepegaym nHopmaumn.

7. B3apaya: BbluuMcnnTb 3HadeHMe YMCMOBOW anepTypbl AN OMNTUYECKOro BOJSIOKHA, €cnu
KoadhUUMEHTbl NpenioMneHns cepaueBuHbl M obonodkn coctasnsoT 1.4922 wn  1.4987
COOTBETCTBEHHO. NonyyYeHHoe 3HaYeHne okpyrnuTb Ao 1074,

Tekywasn atrectauma Ne2. NncbMeHHoe 3agaHue. Bpemsi BbINONHEHUS 45 MUH. .
Mpumep KOHTPOSILHO-U3MEPUTENbLHbLIA MaTepuana AnAa TeKyLlen aTrectauuu:

KoHTponbHO-u3MepuTtenbHbii matepuan Ne 1
1. YUncnoBow xapakTepUCTUKON NPOCTPAHCTBEHHOIO KOHYCa, BHYTPW KOTOPOro MOXHO OCYLLECTBUTb
BBOZ, U3Ny4YEHNS B ONTUYECKOE BOSIOKHO, ABMAETCSA:
a) yicrnosas anepTypa,
0) ouameTp cepaueBUHbI BOMOKHA,
B) OTHOCUTESIbHAsA 4YacToTa,
r) ToNwmHa 060N0YKMN.
2. MepvanoHarnbHbIv nyY — 3TO:
a) ny4, KoTopbIn 0bpasyeT napasnTHblE MOAbl 0O0NOYKM ONTUYECKOTO BOJTOKHA,
6) ny4, KOTOPbIN pacnpoCTpaHAeTCs B NSIOCKOCTU, HE CoAepXaLlen 0Cb CUMMETPUN BOSTOKHA,
B) Ny4, KOTOPbIA pacrnpocTpaHAeTCss B MMOCKOCTM, Npoxogsilierd 4Yepesd OCb CUMMETPUU
BOSIOKHA,
r) Ny4, KOTOPbIA HE UCNbITbIBAET 3chdeKkTa NONHOrO BHYTPEHHETO OTPaXXEHMS!.
3. Eaunnuen nsmepeHuns koadpdpuumneHTa saTyxaHusa sBnseTcs
a) Henep,
6) neunben/kmnomeTp,
B) oeumben,
r) 6en/cekyHay.
4. MUKpOCTPYKTYpPHOE BOMNOKHO — 3TO:
a) BOJTIOKHO M3 YNCTOrO KBapLEBOro cTekna, cogepXalliee MHOrOYUCIIEHHbIE NonepeYHble Cron
C pasnnyHbIM KO3hpnUnMeHTOM NpenomMeHuns,
6) BOMOKHO M3 YMCTOro KBapLEBOro CTekna, cogepxaliee MHOrOYUCIEHHbIe LMNNHAPUYECKNE
BO3JYyLUHble OTBEPCTUS, NapannenbHble 0C1 MO BCeN ASMHE,
B) BOMTOKHO M3 YNCTOrO KBApLIEBOro CTEKNa, fIerMpoBaHHoOe peako3eMeribHbIMU 3fleMeHTaMu,
') BOFTOKHO U3 YNCTOrO KBapLIEBOro CTekna, cogepxaliee MHOroUNCreHHbIE CBUMN.
5. Cnekn-wym BO3HUKaET B pesyrnbTaTe:
a) HarpeBa ONTUYECKOrO BOJTOKHA,
0) nsrmbaHnsa oNTUYECKOro BOSOKHA,
B) cnyyanHom nHtepepeHLnmn Moga,
r) NOMeLLEeHMS ONTUYECKOro BOSIOKHA B MarHMTHOE norse.

6. Bonpoc: Moaynsiums u nepeknoyeHne ceeTa



7. 3agaya: OueHuTb NoTepM B MHOFOMOLOBOM ONTUYECKOM BOSOKHE MPU COEOUHEHUU BOMOKOH C
pasnuyHbiMK  3HaYeHnamMn 4ducnosor aneptypbl: NA;=0.14568 n NA,=0.1054. Pesynbtar
okpyrnuTb Ao 1072, pa3aMepHOCTb oTBeTa Aeunbensi.

KpVITepVIVI M WKanbl oueHnBaHuA:

[nsa oueHnBaHMA BbINONHEHUSA 3adaHni ucnonb3yeTca 6annbHas wkana:
1) TecToBblE 3a4aHUSA:
e 1 6ann — ykasaH BEpHbIN OTBET;
e (0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YACTUYHO.

1) oTBET Ha TeopeTMYeckUe BONpPOC:

. 5 6anna — oby4atowmnnca B NosiHON mMepe BrnageeT NOHATUNHBIM annapaTom u
TEOPETUYECKMMN OCHOBaAMW MO MOCTABMEHHOMY BOMPOCY, CNocobeH WNMCTpupoBaTb OTBET
npumepamun, baktamum, AaHHbIMU HAayYHbIX UCCNeSOoBaHWUN;

« 3 6ann — obyyaoLmMIcs YaCTUYHO BnageeT NOHATUNHBIM annapaTtoM U TeopeTUYeCKUMU
OCHOBaMu MO MOCTaBfIEHHOMY BOMNPOCY, He CrnocobeH WNNICTPUPOBaTbL OTBET MpuMepamu,
dakTamu, AaHHBIMU Hay4HbIX UCCNeoBaHUI;

. 0 6annos — oby4yatoWwmnnca He BNageeT NOHATUMHBLIM annapaToMm U TEOPETUYECKUMU
OCHOBaMW MO MOCTaBNEHHOMY BOMPOCY, He cnocobeH WNMICTPUPOBaTb OTBET NpUMeEpamMu,
dakTamu, AaHHbIMWN HayYHbIX NCCNegoBaHNN

2) pacyeTHble 3aa4n, CUTYyaUNOHHbIE, MPAKTUKO-OPUEHTUPOBAHHbIE 3aJaul:

e 5 6annoB — 3agava peleHa BepHO (NOSTyYeH npaBuibHbIA OTBET, 0GOCHOBAH
(aprymeHTMpOBaH) X0 peLueHus);

e 3 6anna — pelleHre 3a4aun COAEPXKUT HE3HAYUTENBbHbIE OLLUNMOKM, HO NpUBEAEH
NpaBWbHBIN X0 PacCyXOEHUI, UK NOMyYeH BEPHbIA OTBET, HO OTCYTCTBYET 0O0CHOBaHUe
XO[a ee peLUeHnsi, UnNn 3agada peLleHa He NOSTHOCTBLIO, HO MOJSTyYeHbl MPOMEXYTOYHbIE
pe3ynbTaTbl, OTPaxatoLLme NpaBuUbHOCTb XOA4a pPeLLeHns 3a4adun, Unu, B criydae ecrnu
3aaHve COCTOUT U3 peLLeHNst HecKonbkux noasanay, 50% KOTopbIX peLleHbl BEPHO;

e (0 6annoB — 3agaya He pelleHa Unu peLleHne HEBEPHO (XO4 peLleHust owmboyeH nnm
conepXxu rpyoble owmnbKM, 3HAUUTENBHO BIMSOLWNE HA AanbHENLLEE U3yYeHNe 3aaaun).

B 3aBucumoctu o1 HabpaHHoro 6anna 3a KWMM. BbicTaBnsgeTcs oOueHKa no JeTbipexbannbHou
wkane:

oT 13 go 15 GannoB — «OTINYHOX;

oT 10 oo 12 6annoB — «XOPOLUOY;

oT 5009 6annoB — «yOoOBNETBOPUTENBHOY;
o1 0 o 4 6annoB — «HeyaOBNETBOPUTENBHOY.

20.2. NMpomexyToyHana aTrectauus

dopma npoBeaeHUsI NPOMEXYTOUHOW aTTecTauuun no AUCUUNNNHE — 3K3aMEH.

OueHka 3a ak3amMeH MOXeT ObiTb BbICTaBneHa MO pesynbTaTtaM TeKyllen ycrneBaemocTu
obyvaloulerocd B TeYeHMe ceMecTpa Ha 3akmo4yuTenbHoM 3aHaTun. OUEHKM BHOCATCS B
aTTecTaumoHHy0 BeOOMOCTb. [1pn Hecornacum CTydeHTa C OUEHKOW MocnefHuin BnpaBe chasaTb
3K3aMeH Ha 0OLLMX OCHOBaHUSIX.

OK3ameH npoBoauTcs B NucbMeHHon dopMme. Kaxabin KMM BkntovaeT aBa TeopeTudecknx
Bonpoca (1 3agady (BOMpocChl K ak3amMeHy W1 3agayun cMm. B [NpunoxeHun 1 Kk paboyen nporpamme
ancumnnuHel). OBydarowmincs rotoBut oTeBeTbl Ha Bonpockbl KMMa Ha 6naHkax oTBeTa M YCTHO
oTBedvaeT npenogasartento. OueHnBaeTCa NpaBWbHOCTb M MOMHOTA OTBETA Ha Kaabli BOMPOC,
nNpy peleHMn 3agayn OUEHMBAEeTCA: 3HaHMe (U3MYECKMX OCHOB (SIBMIEHWI, 3aKOHOB, dhopmyn),
HEOOXOANMBIX ONSA ee PELUEeHUst; HanMune MaTeMaTu4eckmx npeobpas3oBaHuii; NpaBuIbHbIA OTBET.
Bpems noarotoBkn otBeTa He Bonee 45 MuH, Bpemsi oTBeTa He 6bonee 15 MUH.



Mpumep KNM:

YTBEPXOAHKO

3aBeayroLwun kadpeapon oNTUKA 1 CNEKTPOCKOMUK
OBumHHukoB O.B.

rnoonuck, pacwugpoeska noonucu

. .20
HanpasneHne nogrotoBkn 12.03.03 PoTOHMKA M oNTOMHOpMATUKA
Oucumnnnuna BonokoHHO-ONTMYECKME CUCTEMbI CBA3U
dopma oby4eHus OYHag
Bua kKoHTpons 3K3ameH

Bua atTectauum NPoOMeXyTo4YHas

KonmponbHo-usmepumenbHbili mamepuan Ne 1
1. YcTponcTtea cornacoBaHusi MHTErpanbHO-ONTUYECKNUX BOTHOBOOOB M BOSTOKOHHbBIX CBETOBOAOB.

[vcnepcroHHbIe SBREHNS B ONTUYECKUX CBETOBOAAX.
OueHnTb noTepu B MHOrOMOAOBOM OMNTUYECKOM BOJSIOKHE MpU COeAMHEHUUM BOJIOKOH C
pasnuMyHbIMK 3HaveHusaMn ducnoson anepTypbl: NA; =0.14568 n NA, = 0.1054. PesynbTaT
okpyrnuTb Ao 1072, pa3aMepHOCTb oTBeTa Aeuunbensi.

w N

lpenodasamerb Kopornee H. B.

Kputepumn u wkansi oueHnBaHmna KUM:

[nsa oueHnMBaHMA BbINONHEHUS 3a4aHni ucnonb3yeTca 6annbHas wkana:
1) OTBET Ha TEeopeTUYECKNE BOMPOC:

. 2 Ganna — oby4alLwminca B NOMHOM Mepe BriageeT NOHATUMHBIM annapaToM U
TEOPETUYECKMMN OCHOBaAMW MO MOCTABEHHOMY BOMPOCY, CMNocobeH WNncTpupoBaTb OTBET
npumepamun, aktaMmu, AaHHbIMU HAyYHbIX UCCNeJoBaHUi;

« 1 6ann — obyyarolmincs YacTUYHO BnageeT NOHATUIAHBIM annapaToM U TEoPEeTUYECKUMMN
OCHOBaMM MO MOCTaBfIeHHOMY BOMPOCY, He crnocobeH WNNCTpUpoBaTh OTBET MNpUMepamu,
dhakTamu, aHHLIMM HayYHbIX UCCeaoBaHuUN;

. 0 6annos — oby4aroWwmncs He BNageeT NOHATUIHBIM annapaToMm N TEOPETUHECKUMM
OCHOBamMW MO MOCTaBEHHOMY BOMPOCY, He cnocobeH WNMCTPUPOBaTbL OTBET MpUMepamu,
aKkTaMu, JaHHBbIMWN Hay4YHbIX UCCREeLOoBaHN
2) pacyeTHble 3aa4v, CUTYaUUOHHbIE, MPAaKTUKO-OPUEHTUPOBAHHbIE 3a4a4u:

e 2 6annoB — 3ajava pelueHa BepHO (Mosly4eH npaBurbHbIN OTBET, 060CHOBaH
(aprymeHTMpOBaH) X0 peLueHuns);

e 1 6anna — peleHne 3agadn CoAepXUT He3HauMTEmNbHbIE OWMOKK, HO NpUBEAEH
NpaBUNbHBIN X0, PacCyXOeHW, U NosyYeH BEPHbIA OTBET, HO OTCYTCTBYeT 0O60CHOBaHNe
Xo[a ee pelueHus, NN 3agaya peLleHa He NOMHOCTLI0, HO MOMYyYeHbl MPOMEXYTOYHbIE




pesynbTaTbl, OTpa)xatolLime NPaBnIbHOCTb X04a PELUEHNUs 3a4a4u, UK, B criyyae ecrnu
3aaHue COCTOMT U3 peLLeHns HeCKoNbKNx noasanad, 50% KoTopbIX peLleHbl BEPHO;

e 0 Gannoe — 3agaya He peLleHa Unn peLleHne HeBEPHO (X0 PeLUeHUst OLLIMGOYEH 1K
coaepXu rpyoble OLMOKM, 3HAUNTENbHO BNMSIOLLNE HA AanbHeNLee N3yyeHre 3agayn).

B 3aBucumoctu oT HabpaHHoro 6Ganna 3a KVIM, BbiCTaBnseTcs OueHka Mo 4YeTbipexbanibHou

LwKane:
oT 5006 6annoB — «OTANYHOY;
oT 3 40 4 6annoB — «XOPOLLOY;
2 Ganna — «yOooBNETBOPUTESNBHOY;
ot 0 go 1 6annoB — «Hey4OBNETBOPUTESNBHOY.



NMPUNOXEHUE 1. MepeyeHb TUMOBLIX 3afjaHUA AONA  NpoBeAEHUA TeKyLWux u
NPOMEeXYTOYHbIX aTTecTauumn

[NpumepHble mecmosbie 3adaHus 018 meKyule20o U MPoMeXymOoYHO20 KOHMPO/IS 3HaHUU:

1. PasBeTBUTENDb, MOKA3aHHbIN HA PUCYHKE HXKE SIBASIETCS

a) pa3BeTBUTENEM MOLLHOCTU 2X1
6) pasBeTBUTENIEM MOLLHOCTUN 1X3
B) pasBeTBUTENEM MOLLHOCTU 1X2
r pa3BeTBMTENEM MOLLHOCTU 2X2
a) passeTBuTENEM MOLHOCTU 3X1

2. YCTPONCTBO, KOTOPOE YMEHbLIAET NHTEHCUBHOCTL CBETOBOrO CMrHana, npowleglero 4Yepes Hero,
Ha3blBaeTCH

a) aTTeHaTopoMm

0) nornotutenem

B) CNNUTTEPOM

r oTpaxarenem
3. MNpwu coszgaHmnm ONTUYECKUX N3ONATOPOB UCMONb3YeTCH

a) adbdekT 3eebeka

0) doToachdhekT

B) addekT MNenbTbe

r) addekt Papagesn
4. MHOromogoBble ONTUYECKME BOSTIOKHA CO CTyNeH4YaTbiM nokasaTenem npenomneHust obnagarT

a) ManbiM guaMeTpoM CepaLeBUHbI U ManbiM 3HAa4YEHNEM YNCITOBON anepTypbl,

6) ManbiM AnameTpoM CepPALIEBUHbI M BICOKMM 3HA4YEHMEM YUCIIOBOW anepTypbl,

B) OGonblMM AMaMeTpoM CepALeBUHbI U ManbliM 3HAa4YEHUEM YMCOBOKW anepTypbl,

r) 6onblMM AnamMeTpoM cepaLeBUHbl U BbICOKMM 3HAYEHNEM YNCITOBON anepTypbl.
5. CeeTomsnyyatomin guop,

a) MOoXeT 6biTb cdhopMMPOBaH TOJBKO HA OCHOBE p-n-nepexoaa,

0) moxeT ObiTb COOPMMPOBAH Kak Ha OCHOBE p-N-Nepexofa, Tak U reTeponepexoaa,

B) MOXET ObITb COOPMUPOBAH TONbKO HA OCHOBE reTeponepexoaa,

r) He peanusyem 6e3 cnos nonynpoBoAHMKa ¢ COBCTBEHHOM NPOBOAMMOCTLIO.
6. YCTpPOMNCTBO, KOTOPOE MPUHUMAET UCKaXKEHHbIN ONTUYECKUIA CUrHan Ha CBOW BXOA U npeobpasyeT
€ro B MOYMTU MAeanbHyl KOMMI0 CuUrHama, noxoXykt Ha Ty, Kakas Obina nepegaHa npeabigywmm
nepegaTyMkom SBNSEeTCS

a) OnTUYECKUM yCunutenem,

0) TepmuHaTOPOM,

B) nasepom,

r) pereHepaTtopoM.
7. Kakon Bug, gucnepcum oTCyTCTBYET B O4HOMOAOBOM BOJIOKHE?

a) MexmopgoBas gucnepcus,

6) xpomartuyeckas gucnepcus,

B) nonspusaunoHHas MoAoBas AUcCnepcus,

r maTepuanbHasa gucnepcusi.
8. B HeKkoTOpbIX Criyyasix cO34alnTca psAg HanpsPKEHHbIX COCTOSHWM, BO3HMKAKOLLMX B BOJIOKHE B
npolecce Npom3BOACTBa UM HaMOTKWN. CepaeyvHuK BONokHa 1 obonoyka hopMumpytoTcs B npouecce



MEXaHNYECKOro BbITArMBaHUSA, BbI3bIBAOLLEro Henpeackasyemoe OBOWHOE rydenpenomneHve B
BONMOKHEe (NpuBogsiliee K OOMEHYy MOLLHOCTAMM MeXZy LBYMsSi COCTOSIHUSIMM nonspusauuun), B
pesynbtate 4ero 3(@EKTMBHAs CKOPOCTb pacnpoCTpaHeHWss cBeTa B Cpede 3aBuUCUT OT
OpUeHTaUmMmM 3NEeKTPUYECKOro Nons ceeta. ATO NPMBOAUT K BO3HUKHOBEHUIO
a) nonapusaunoHHON gucnepcuu,
6) martepuanbHOM gucnepcuu,
B) MOLOBOWN gucrnepcum,
r) XpomMaTtuyeckomn gucrnepcuu,
A) BUpTyanbHOW ANCNEPCUMN.
9. BHelwHWe noTepu NormnoLeHs Bbi3BaHbl
a) TONbKO MOMEKYNSApHbIM CTPOEHMEM MaTepmana BosIHOBOAA,
0) Hanuunem npuMecen TONbKO B BUAE MOPOKCUIbHBLIX Fpymnm,
B) Hanuuvem npumecen TONbKO B BUAe MeTanmos,
r) Hanuuvem npumecen MeTansnoB U TMAPOKCUIbHbBIX FPymn.
10. O606LEHHBIM KPUTEPUEM TEXHONTOMMYHOCTM ONTUYECKON CUCTEMbI SIBNSIETCA:
a) TexHonorunyeckasi CnocobHOCTb NPeanpPUATUA K NPOU3BOACTBY AAaHHOIO U3Aenus,
0) akoHOMMYeckas LenecoobpasHOCTb MNpyv 3agaHHOM KavyeCTBE W MPUHATBIX  YCHOBUAX
Npoun3BOACTBA, 3KCnyaTaunum n peMoHTa,
B) MUHMMarnbHasa cebecTonmocTb,
r) Hanmyne HeobBXOAMMOW TEXHONOMMYECKON OCHACTKN,
A) OTCYTCTBME NPsSIMbIX aHanoroB pa3paboTaHHOro u3genud,
€) MUHMMarnbHoe Bpems NpOn3BOACTBA U3genus.
11. YuncnoBon xapakTepmUCTUKON NPOCTPAHCTBEHHOIO KOHYCa, BHYTPU KOTOPOro MOXHO OCYLLECTBUTb
BBOJ, U3NTy4YEHMSs B ONTUYECKOE BOSIOKHO, ABMSETCSA:
a) yncnosas anepTypa,
6) AnameTp cepALEeBUHbI BONOKHA,
B) OTHOCUTESIbHAsA 4YacToTa,
r) TonwmHa 060N04KMN.
12. MepuanoHarbHbIv 1yy — 3TO:
a) ny4, KoTopbIn 0b6pasyeT napasnTHbleE MOAbl 0O0NOYKM ONTUYECKOTO BOJTOKHA,
0) ny4y, KOTOPbIA pacnpoCcTpaHSeTCcs B NNOCKOCTU, HE coaepKaLlen 0Cb CUMMETPUM BOJTOKHA,
B) Ny4, KOTOPbLIN PacnpOCTPaHAETCA B MMIOCKOCTM, MPOXOAOsALEN 4vepe3 OCb CUMMETPUM
BOIOKHa,
r) ny4, KOTOPLIN HE UCTLITLIBAET 3¢pPeKTa NOSTHOrO BHYTPEHHETO OTPAXKEHUS.
13. EauHunuen namepermns koadduumeHTa 3atyxaHus aBngeTca
a) Henep,
6) oeumben/knnomeTp,
B) oeunben,
r) 6en/cekyHay.
14. MUKpPOCTPYKTYpHOE BONMOKHO — 3TO:
a) BOJIOKHO M3 YNCTOrO KBapLEBOro cTekna, cogepXxaliee MHOrOYUCIIEHHbIE NonepeYHble Crnou
C pasnnyHbIM KO3(hpnunMeHTOM NpenomMmneHuns,
6) BOMOKHO M3 YMCTOrO KBapLEBOro CTekna, cogepxaliee MHOrOYUCIEHHbIe LMNNHAPUYECKNE
BO3AYLUHbIE OTBEPCTUS, NapannenbHble OCK NO BCEN ANVHE,
B) BOJTOKHO M3 YMCTOrO KBApLEBOro CTEKNA, NEermpoBaHHOE peako3eMesbHbIMU 3fIEMEHTaMU,
) BOFTOKHO U3 YACTOrO KBapLIEBOro CTekmna, cogepxaliee MHOroYUCeHHbIe CBUMN.
15. Cnekn-wym BO3HUNKAET B pe3ynbTaTe:
a) HarpeBa ONTUYECKOro BOJTOKHA,
0) nsrmbaHnsa onNTUYECKOro BOMOKHA,
B) cnyyanHon nHtepdepeHLnmn mog,
r) NOMeLLeHNs ONTUYECKOro BOSIOKHA B MarHMTHOE norse.

[Npumepsbi 3ad0ay 058 MekKyuieao U npoMeXxXymoyHo20 KOHMPOsIsS 3HaHUU:

1. BblUNCnUTbL 3HaYeHWe YMCNOBOW anepTypbl Arfs ONTUYECKOro BOSMOKHA, ecnu Ko3(uUNEHTDI
npenomMmneHnss cepaueBuMHbl K obonoykn coctanawT 1.4902 u  1.4985 coOOTBETCTBEHHO.
Mony4yeHHOe 3Ha4YeHme oKpyrnuTb Ao 107*.



2. BblumMcnuTb 3HayYeHWe 4YMCNoBOWM anepTypbl AN ONTUYECKOro BOSMOKHA, ecnn KoahuUneHThI
npenoMmneHnss cepaueBuMHbl K obonoykn coctanawT 1.4922 un  1.4987 COOTBETCTBEHHO.
Mony4yeHHoe 3HaYeHune okpyrnuTb Ao 107,

3. OueHnTb nOTEpU B MHOrOMOAOBOM OMTMYECKOM BOJSIOKHE MNPW COEAWHEHUU BOMOKOH C
pasnuyHbiMu  3HayYeHuamu uyucnoson aneptypbl: NA; =0.15595 u NA;=0.12335. Pesynbtat
oKpyrnuTb Ao 1072, pasMepHOCTb OTBeTa Aeumbensi.

4. OueHUTb NoTepu NpU CoeaUHEHUN ONTUYECKUX BOMOKOH C nokasatenamu npenomnenmsa 1.5264 n
1.5112 B OTCYTCTBMM BO3AYLUHOrO 3a3opa. Pesynbtat okpyrnuTb Ao 107°, pasmepHOCTb oTBeTa
Jeunodensit.

5. OueHuTb NOTEPU NPY COEANHEHNN ONTUYECKMX BOJSTIOKOH C MoKasaTensiMm nperioMmnenuns 1.5286 u
1.5038 B OTCYTCTBMM BO3AyLUHOrO 3a3opa. Pesynbtat okpyrnuTe Ao 107, pasmepHocTb oTBeTa
aeumnbernbl.

6. OueHnTb nNOTEPU B MHOrOMOLOBOM OMTMYECKOM BOJSIOKHE MNPW COEAMHEHUU BOMOKOH C
pasnuyHbiMn  3HadYeHnamMn 4ducnosor aneptypbl: NA; =0.14568 n NA, =0.1054. Pesynbtar
okpyrnuTb Ao 1072, paaMepHOCTb oTBETa Aeunbensi.

7. OueHnTb noTepu B MHOrOMOAOBOM OMNTUYECKOM BOMOKHE MpU COeOUHEHUM BOJSIOKOH C
pasnuyHbiMM  3HadeHnsMu  umucroson aneptypbl: NA;=0.1678 un NA, =0.1456. Pesynbtar
okpyrnuTb Ao 107, pa3aMepHOCTb oTBeTa Aeunbensi.

8. OueHuTb NoTepu Npy CoeanHeHM ONTUYECKUX BOSTOKOH C Nokasatensamu npenomnerus 1.5184 un
1.5045 B OTCyTCTBUM BO3AYLIHOrO 3a3opa. PesynbTtaT okpyrnutb ao 107, pasmepHoOCTb OTBeTa
aeumnbernsbl.

9. BbluMCNUTb 3HaYeHWE YUCMOBOW anepTypbl A ONTUYECKOro BOSIOKHA, ecnn KoahduUNEHTDI
npenomneHna cepgueBnHol u obornodkn cocTtaensawT 1.5242 u  1.5228 COOTBETCTBEHHO.
MonyyeHHoe 3Ha4YeHne oKpyrnuTb 4o 107,

10. BblMUCANTE 3HaAYEHWE YMCNOBOW anepTypbl AN ONTUYECKOro BOMOKHA, €Cnn KO3IhULNEHTHI
npenoMmneHnss cepaueBuMHbl K obonoyku coctanawT 1.5264 n 1.5193 CcOOTBETCTBEHHO.
MonyyeHHoe 3Ha4YeHne okpyrnuTe 4o 1073,

Borpochki K 3K3aMeHY:

1. KnoueBble 3Tanbl pa3BUTMUS BOITHOBOAHOM (DOTOHUKN 1 ee 06nacT NpUMEHEHNS.

OnemeHTbl Ha 6a3e BONMHOBOAHOW (DOTOHMKM.

OcobeHHOCTN ONTUYeCKOro AvanasoHa nepegayn nHgopmaumu.

PacnpocTtpaHeHne onTM4YecKMx BOMH B BOSTHOBOAAX.

OnTturyeckoe BONOKHO. Pr3nKka NOMHOIO BHYTPEHHETO OTPaKEHMS.

[ncnepcroHHble SIBNEHWS B ONTUYECKNX CBETOBOAAX.

Mogapl B BonHoBOoAax. MHOromoaoBble ONTUYECKUE BOMOKHA.

MHorocrnowHble NNockne BONTHOBOAbLI U ANCNEPCUOHHBIE YPaBHEHUS.

. NonockoBble BONHOBOAbI.

10. BaanmopencTame BONTHOBOAHbLIX MOA.

MnaHapHbIA BONMHOBOA C MHOTOCINONHBLIM GP3rroOBCKMM 3epKarnom.

11. YcnoBust BO3HUKHOBEHMS N aHanNMTU4YecKoe onncaHne BOSTHOBOOHbLIX MOA,.

12. MNoBEPXHOCTHbIE 3aTyxarowme OparroBCKME BOJSIHbI B MHOFOCIIOWHBIX OUSNEKTPUYECKMX
cpenax.

13. I'padpnueckmin n YMCneHHbIn MeToabl peLleHns ANCNEePCUOHHBIX YPaBHEHUI.

14. MNornoweHne B matepmasne BOSIOKHA.

15. PaccesHne ceeTta B gpyrve mogabl. [lotepn Ha nsrnbe.

16. MNapameTpbl ONTMYECKOrO BOMOKHA: 4McroBasd anepTypa; MOLOBLIN COCTaB ONTUYECKOro
BOJIOKHA, AnaMeTp CBETOBOrO MATHA.

17. OnTnyeckoe cornacosaHue. Beog v BbIBOA N3NyvyeHNss B TOHKOMIEHOYHbIN BOSTHOBOA.

18. YcTponctBa cornacoBaHusi WHTErpanbHO-ONTUYECKUX BOSTHOBOAOB U BOJIOKOHHbIX
CBETOBO/OB.

19. CBA3b Mexay BonHoBogamu. M3yyeHune ycrioBuin BBOAA U3NyYEHUS B LUINHOPUYECKUIA U
nraHapHbIn BONHOBOAbI.

20. Mogynsauua v nepeknioyeHne ceeTa.

21. AKyCToONTUYECKME W OMEKTPOONTUYECKME  MOOYNATOpbl.  VIHTerpanbHO-onTU4eckue
MOLYISATOPbI.

22. OTBETBUTENMN, PA3BETBUTENN, NEpeKoyaTeny kaHanos. ONTUYeckne BEHTUMNN.

©CooNOORAWN



23.
24.
25.
26.
27.
28.
29.

MynbTunnekcopsbl 1 4eMynbTUMNNEKCOPbI.

MpeobpasoBaTtenu Moa. CTOYHMKM M 4eTeKTOpPbl ONTUYECKOTO U3MNy4eHuUs.
BonokoHHo-onTu4eckne nasepsol. Jlasepbl ¢ pacnpegeneHHon obpaTHOM CBA3bIO.
BonokoHHO-oNTUYeckne gaTymku.

BonokoHHo-onTnyeckne NMHPOpPMaLNOHHO-N3MEpPUTENbHbIE CUCTEMBI.
BOMOKOHHbIE TMPOCKONbI.

WHTerpanbHo-onTU4ecknin poToaeTekTop.
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