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1. HEJIH OCBOEHUS JUCIHUITIMHBI

Llenpro u3yueHus QTUCUUILUIMHBL « ONTHYECKUE YCTPOMCTBA B paIMOTEXHUKEY SIBIISIETCS
YCBOEHHUE TEOPETUUECKUX HOHSITUN, PACUETHBIX METOIOB M IPUHIIUIIOB KOHCTPYHPOBAHUS
COBPEMEHHBIX MTACCUBHBIX U AKTUBHBIX BOJIOKOHHO-ONTHYECKHX YCTPOMCTB, MTpeIHA3HAYCHHBIX B
IIEPBYIO OYEpeIb Vsl ONTHYECKUX CUCTEM CBsi3U. [Ipoliecc 00yueHus BKIIOYaeT MOArOTOBKY K
T0JIb30BAHUIO CYILECTBYIOIIUMHU U pa3pabaTbiBaeMbIMU CHCTEMaMH aBTOMATH3UPOBAHHOTO
npoektupoBanus. [Ipeanomnaraercst 3HaHKe 0OLIMX pa3/eIOB BhICIIEH MATEMATUKH B TaM
JIOJDKHBI OBITh U3BECTHBI METO/IbI PEIIeHHUs] TPAHUYHBIX 3a]a4 dJIEKTPOAUHAMHKH BOJIHOBBIE
SIBJICHUS HA TPAHMLIE pa3Jena AByX Cpell, JHepreTudeckas reopeMa Y moBa-IlofiTuHra, TUIIBI
BOJIH B JIMHUSX [€pelayk, BIUSHUE PEKUMOB B JIMHUM Nepelauul Ha €€ XapaKTepUCTHKH,
crocoObI ONUCAHUS BHELTHUX XapaKTePUCTHUK JIMHEHHBIX MHOTOIIOIFOCHBIX YCTPOHCTB B
MaTpuyHOU (POopMeE M METO/IbI UX aHATH3a.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuuninza "OnTHyeckue ycTpoicTBa B paiuoTeXHUKe" OTHOCUTCS K BapuatuBHOM yacTu.
Jucuummmza no Beidopy (b1.B.JIB.7.1);

B3aumocBs3b ¢ IpyrumMu AMCLUIIIMHAMU

Jlns yenemHoro ycBoeHus cTyAeHTaMu Kypcea «lIpruMeHneHne onTuyecKkux TeXHOJOTHH B
UHPOKOMMYHUKALIMOHHOM TexXHHKe " He0OX0IMMO 3HAaHWE OCHOBHBIX KYPCOB BhICILIEH
MaTeMaTuKH, PU3UKU, 2IEKTPOMArHUTHBIE 110J1 U BOJIHBL M3 Kypca BbIciIeil MaTeMaTHKU
UCIIOJIB3YIOTCSI 3JIEMEHThI T PepeHIINaTbHOI0 U HHTErpalbHOro ucuncieHus. M3 kypcea
(GU3MKY MTPH U3YyUEHUHU JAHHON AUCLHUITIMHBI HCTIOIB3YIOTCS CIEAYIOIIUE Pa3aebl:
ANIEKTPOJIMHAMHKA, dJIeKTpocTaTuka. M3 Kypca « DeKTpoMarHUTHBIE MOJISL U BOJHBI»- OCHOBHBIE
YPaBHEHUS JEKTPOJUHAMHUKH, TPAHUYHBIE YCTOBUSI.

3HaHUs U HaBBIKH, MOJyYEHHbIE IPU U3YYEHUH JAHHOTO Kypca, IIMPOKO MPUMEHSIOTCS
CTYZACHTAMHU NP U3yUYEeHUU KypcoB MpodeccuoHanpHoro nukia b.3: metoas! u ycTpoiicTBa
npuéMa CUTHAJIOB, METO/bl U CpeICTBA I1epelayll CUTHAJIOB, COBPEMEHHBIE CUCTEMBI CBSI3H.

3. KOMIIETEHIHUHU OBYYAIOILET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIUITIJIMHBI (MOAY JIS)

B pe3yiabrare€ OCBOCHHUA AUCLHHUIIJIMHBI «OnTuyeckue YCTpOﬁCTBa B PadUOTCXHHKE»
00yyaroLIUiicst JOJKEH obsaaath CJIE YO IIUMHU npogeccuoHaJIbHbIMH
komnereHuussmu (OK u I1K):

e CIIOCOOHOCTBIO K cCaMOOpraHu3almu 1 camoodpazosanuto (OK-7);

®  CIIOCOOHOCTBIO UCTIOB30BATH OCHOBHBIE PUEMBbI 00pAOOTKH U IIPEICTABIICHHS
sKcriepuMeHTaTbHbIX JaHHbIX (OITK-5);

® CIIOCOOHOCTBIO BBITIOIHITH MAaTEMATHYECKOE MOACTIMPOBAHUE OOBEKTOB U IIPOLIECCOB 110
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THUIIOBBIM METOMKaM, B TOM YMCJI€ C UCIIOIBL30BAHMEM CTAaHIAPTHBIX ITAKETOB IMPUKIIAAHBIX

nporpamm (TIK-1);

B pesyibraTe OCBOCHUS JUCLUIIMHBI 00yUaIOIUKCs H0JDKEH IeMOHCTPHPOBATD
CIIEIYIOIIUE pe3yIbTaTbl 00pa3oBaHHUs:

3HATBL:0CHOBHBIE TPYIIIbI U KJIACCHI COBPEMEHHBIX ONTUYECKUX YCTPOUCTB CPEACTB
CBSI3H, X CBOWCTBA U 00J1aCTH PUMEHEHHSI; OCHOBHBIE 3aKOHBI U (PU3UYECKYIO
CYILHOCTD SIBJICHUH, IPOUCXOIALIMX B ONTHYECKUX YCTPOMCTBAX CPE/ICTB CBS3H;
METPOJIOTHYECKHE IIPHHIUIIB] HHCTPYMEHTAIbHBIX H3MEPEHUH, HCIIOIb3yEMBIX B
o6nacTi MHPOKOMMYHHKAIIMOHHBIX TEXHOJIOIMH U CUCTEM CBSI3H; TUIIOBbIC
KOHCTPYKLMK ONTHYECKHX HIEMEHTOB TPakToB U ycTpoiicTs; (IIK-8).

YMeTb: 0CYIIECTBUTH MOHTAX, HAJIAAKY, HACTPOHKY, pEryJIMPOBKY, OTBITHYIO
IpoBEpKY paboTOCIOCOOHOCTH, UCIIBITAHUS U CJIauy B IKCILIyaTallkio COOPYKEHUH,
CPEJICTB U 000PYIOBaHMs ONTHYECKHX ceTel U opraHu3auuii ceasu(//K-8);codupars u
aHAJIM3UPOBaTh HH(OpPMALHIO /151 GOPMUPOBAHUSA UCXOJHBIX TAHHBIX IS
IPOEKTHPOBAHUSI CPEJICTB U ceTel cBs3u U ux demenToB(I1K-13);npoBoauTh pacueTs!
I10 IPOEKTY CEeTEel, COOPYKEHUN U CPECTB CBA3U B COOTBETCTBHU C TEXHHUECKUM
3aJJaHUEM C MCIIOJIB30BAaHHEM KaK CTaHIapPTHBIX METOJI0B, IPUEMOB M CPEJICTB
ABTOMATHU3alMK MPOCKTUPOBAHUS, TAK U CAMOCTOSTENILHO CO31aBa€MbIX OPUIMHAIBHBIX
IPOrpamMM; YMEThb MPOBOIMTE TEXHUKO-IKOHOMHUYECKOE 0OOCHOBAHUE MPOCKTHBIX
PAacYeToB C KCIOJIb30BAaHHEM COBPEMEHHBIX M01X010B ¥ MeToA0B(IIK-14);u3y4arh
Hay4HO-TEXHMYECKYIO HH()OPMALHMIO, 0T€UECTBEHHbIN U 3apyOeKHBIN OMBIT 10
tematuke uccinegopanusa(I1K-16);craHupoBaTh U MPOBECTH HEOOXOAMMBIE
SKCIEPUMEHTAIbHbIE UCCIIEA0BAHMS, 110 UX PE3yJibTaTaM IOCTPOUTh aJIeKBaTHYIO
MOJ€J1b, UCIIOJIL30BaTh €€ B JaJIbHEHIIEM [IpU PELIEHUH 3a7a4 CO3JaHus U
SKCIUTyaTalnui nHHOKOMMYHHUKaLOHHOTo 06opynosanus(I1K-18);paccuntpiBarh
pEeXUMBI pabOThI TMHUH Iepejadn U OCYIIECTBIIATL X COrJIaCOBAaHUE;IPOBOAUTH
KOHKPETHBIN aHaIu3 ONTHYECKUX TPAKTOB C MIOMOILBLIO MATPUYHOTO MAaTEMAaTHYECKOro
anmnapara;BbIIOIHATE pacyeT MapaMeTpOB PAAHOIHHHMI C y4eTOM 0COOEHHOCTEH
BBLIOpAHHOT0O/1MaNa30Ha BOJIH.

Biajerb: HaBbIKAMH MHCTPYMEHTAIbHBIX H3MEPEHHi, HCIIONB3YeMbIX B 00IacTH
MHPOKOMMYHHUKAIIMOHHBIX TeXHomoruid u cucrem cBsasu( [1K-4);roToBHOCTBIO K
H3yYeHHIO HAYYHO-TEXHMYECKOH HH(OPMALUK, OTEYECTBEHHOTO U 3apyOekHOro OIlbITa
nmo Temartuke wuHBectunmonHoro  npoekta(ITK-13);cocoOHOCTRIO K pa3paboTke
MPOEKTHOM M pabouell TEXHHYECKOH JIOKyMEHTalUHH, OQOPMICHHIO 3aKOHYECHHBIX
IPOEKTHO-KOHCTPYKTOPCKUX pabOT B COOTBETCTBMM C HOpPMamu H CTaHAApTaMHu;
FOTOBHOCTBIO K KOHTPOJIIO COOTBETCTBHUSI pazpabaThiBa€MbIX NMPOEKTOB U TEXHHYECKOH
JNOKYMEHTAIMK CTaHIapTaM, TeXHUYECKMM YCJIOBHAM M JIPYTMM HOPMaTHBHBIM
pokymerTaM(I1K-15);cr1ocoOHOCTbIO  IPUMEHSATH  COBPEMEHHBIE TEOPETUYECKHE U
SKCIEPUMEHTATbHBIE METO/IbI HCCIIEI0BAHUS C LIEJIBIO CO3/IaHUsl HOBBIX NEPCIIEKTHBHBIX
CPEJICTB DJIEKTPOCBS3N U HH(POPMATHKH, OPraHU30BbIBATH U MPOBOAUTE HX HCIIBITAHUSA
C LEJIbI0 OIEHKH COOTBETCTBUs  TpeOOBAaHUAM  TEXHHYECKHX  PErIIAMEHTOB,
MEXKIYyHApOJHBIX M  HAUMOHAJIBHBIX  CTAHJApPTOB ¥  HMHBIX ~ HOPMAaTMBHBIX
nokymenToB(I1K-17);HaBpIKaMUK ~ OpraHu3auuMu  paboT Mo MPAKTHYECKOMY
MCIIOJIb30BAHUIO M BHEApeHHIO pe3yibraToB uccienoaHui(I1K-19);ocnoBamu Teopun
BOJIOKOHHO-ONTHYECKHUX CUCTEM nepeaun ;HaBbIKOM HKCMIEPUMEHTAIIBHOTO
MCCIIEIOBAHMS XapaKTePUCTUK ONTHUECKUX YCTPOHCTB.



4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOYJISI)

OOm1as Tpy10EMKOCTh TUCIUIUTAHBI COCTABIISET 4 3a4eTHBIX enuHMmIl, 144 yaca.

Tabnuua 2.
Bunbl yuebHo#t paboThl, Dopmel
BKJTFOYAsi CAMOCTOSTE/IbHYIO TEKYILEro
O6Bem
paboTy CTYIEHTOB . | KOHTPOJS
yueOHoU
U TPYAOEMKOCTH (B yacax) yCIieBaeMoc
paboThl,
® TH
& = = ¢ (no
al 8 =| 2| A IpUMeHe
=S = ol 5 HeoesM
No Paznen (tema) 3| © S =R G HUEM
S| © = S| s cemecmpa),
n/m JACITUTUTAHBI 5 = - & o = A, | ”HTEpaKT
Ol 8| E| 8| 3| 8 v | ¥| uemex Gopus
5y 2 5 2| B & =~ IIPOMEXKYTO
| & o gl & © E METO/IOB IHO
= 38| 8 (B yacax /
= a8 P aTTecTaluu
X o T %)
& 8|3 (no
=R cemecmpam
)
1 Lenw u 3agaun 8 |12 | 1 10 1/100
JUCIHILTAHBL.
CoctosiHue H
NEePCIEKTUBBI
pa3BUTHS BOJIOKOHHOU
OINTHKH.
2 | IlpuHuumnst 8 |24 1 10 1/100
HOCTPOEHUS U
XapaKkTepHbIe
0COOEHHOCTH
BOJIOKOHHO-
ONITUYECKUX CUCTEM.
[ludposeie u
ananorossle BOCII
3 ®uzuka cBera. 8 |57 1 1 8 2/100 PeiiTunr-
CBeToBBIE BOJIHBI B KOHTPOJIb
MaTepHalbHBIX Ne 1
cpenax.
4 | BonokoHHBIE 8 |89 | 1 |5 8 3/50
CBETOBOJIBI U
ONTUYECKHE KaOeHu.
2 Coenunenust OB 8 [10-| 2 |1 8 8 6/55
11
6 OCHOBHBIE METO/IBI 8 [12-| 2 8 2/100 PetiTunr-
IIPOU3BOJICTBA 13 KOHTpPOJIb
BOJIOKOHHBIX No 2
CBETOBOJIOB.
7 | UcTouHUKH K 8 [14-| 1 |2 12 8 5/33
JETEKTOPBI 16
ONITUYECKOTO
U3JTYYCHHS.




8 OcHOBHBIE 8 [17-| 1 1 8 2/100 PeliTunr-
komnoHeHTsl BOCII u 18 KOHTPOJIb
METOIBI UX Ne 3
peatu3aluy.

Bcero 8 10 |10 |20 68 22/55 DK3aMeH

NPaKTHYECKUX HAaBBIKOB paboThl. JlabopaTopHbie paboThl HOCST HCCIIEIOBATEILCKHM XapaKTep,

JIABOPATOPHBIE 3AHATUA

JIabopaTopHbI€ 3aHATHS TPOBOIATCS B 8 cemecTpe B 00beMe 20 4acoB U JOIDKHBI
CocoOCTBOBATH 3aKPEIUICHUIO M YITYOJICHHIO TEOPETHUECKUX 3HAHUM U ITOYUEHHIO

T.K. BO BpEMSs JIOMaIIHeH OArOTOBKU CTYAEHTBI COCTABIISIOT [UIAH YKCIIEPUMEHTAIbHBIX
HCCIIEIOBaHUH, TPOrpaMMy paboThI, TPOBOAAT MPEABAPHTEIIbHBIC PACUETHI, HCIIONIL3Ys MAKeT
IPUKJIATHBIX POTPAMM.

Ilepeuenv nabopamopnvix paoom

Ne Tema nabopaTopHbIX 3aHATUH Kon-Bo
n/n 4acoB
1 W3mepenne auarpaMmbl HaNpaBiIeHHOCTH MOJTYTIPOBOTHUKOBBIX | 4

VCTOYHHMKOB ONTUYECKOTO H3ITyUEHHSI.
2 HccenenoBanue onTHYECKOrO TeHepaTopa Ha CBETOU3IIydaromeM | 2
V2 (I(S
0r'4-162 -
3 HccnenoBanue onTHYECKOrO T'eHepaTopa Ha JIa3epHOM JIHO/Ie 2
OI'5-87(A, b)
4 M3mepeHne BoJIbT-aMIIEPHBIX U BaTT-aMIIEPHbBIX XapaKTEPUCTHK | 2
HCTOYHUKOB ONTHYECKOTr0 U3JIy4EHHUS..
5 2
Onrtuyeckue COeAUHUTEINH.
6 Hepa3b€MHBIE COEIMHEHUS ONTHYECKUX BOJIOKOH. 2
7 OnTHyeckue aTTeHI0AaTOPBbI. 2
8 OKOHIIOBKA BOJIOKHA. 2
9 HccnenoBanue xapakTepHCTHK (OoTOAMO 1A 2
Uroro: | 20

[TPAKTUYECKHUE 3AHATUA

[Ipu npoBeneHUH MPAKTUUECKUX 3aHATHIH OCHOBHBIMH 3a/1a4aMH SIBJISIOTCS :
3akperuieHue TEOPETHUECKOro Kypea MyTEM paclliMpeHHs 3a/1a4 pacueTa napaMmeTpoB
AJIEMEHTOB ONTUYECKUX TPAKTOB U CUCTEM.
[TpuoOpeTeHne NpPakTHYECKUX HABBIKOB OINPE/ICICHUsI XapaKTePUCTHK YCTPOUCTB,
00paboTKH pe3ybTaTOB U3MEPEHHH, OCBOCHUE IPOrpaMM KOMITBIOTEPHOTO

MO/JIEJIMPOBAHUS.

l.

2.




Tembl npakmuueckux 3aHAmMuUI

No TEMA Kos-Bo yacoB

1. O®usuka cBera. CBETOBBIE BOJIHBI B BELLIECTBE U 2
Ha rpaHulle pazjena cpel.

2. OnTuyeckoe BOJIOKHO. XapaKTEPUCTUKU U 1
rapaMeTpsbl.

3. Yucio MOJT B ONTHYECKHUX BOJIOKHAX 1

4. JlucriepcuoHHbIe XapaKTEPUCTUKH OIITHYECKOTO 1
BOJIOKHA.

5 [loTepy B BOJIOKOHHBIX CBETOBOAAX 1

6. JlmHa pereHepallMOHHOro y4acTKa 1

7. Caerousyyarouiie U Ja3epHble 1
MOJIYIIPOBOTHUKOBBIE THOJIBI.

8. DOTOUYBCTBUTEIILHBIE YIEMEHTHI 1

9, Pacuet napametpoB snemeHToB BOCII 1
Bceero 10

5. ObPA3OBATEJIBHBIE TEXHOJIOT'MH

5.1 AKTUBHBIE U MHTEPAKTHUBHBIE ®OPMbI ObYYEHUSA

C nenpro GOpMHPOBAHMSI U PA3BUTHS IIPO(PECCHOHATBHBIX HABBIKOB CTYIEHTOB B

y4eOHOM ITPOIIECCe UCTIOB3YIOTCSl aKTUBHBIE U HHTEPAKTHBHBIE (POPMBI TPOBEACHUS

3aHSATHH B COUETAHUHU C BHEAYIUTOPHOH paboToi: (JJabopaTopHble padoThI,

KOHTPOJIbHBIE ayIUTOPHBIE pabOThl, HHIUBHI1YaTbHbIE KYPCOBBIE IIPOEKTHI).

Hanpumep, nepe/ BbIIOTHEHUEM KaX10W 1ab0paTopHON pabOThl CTYACHTY CTaBUTCA 3a1ada
CaMOCTOSITEJILHO OIPE/IC/IUTh IJIaH YKCIEPUMEHTAIbHBIX UCCIIeI0BAaHUH, 10Ka3aTh
MPENoIaBaTe o MOCIeI0BATeIbHOCT MOCTAHOBKU SKCIIEpUMEHTA, 000CHOBATH BEIOOD
000py10BaHUSI.

B xoze 00Cyxk/1eHUs] BO3HUKAET HEOOXOIMMOCTh BBIIIOJIHEHUSI MATEMaTHUECKOTO
MOJICTTHPOBAHKS OIMPE/ICIIEHHBIX TUIIOB UCCIeNyeMbIX yCcTpoiicTB. CocTaBigeTcs mIaH
[POBEICHHSI KOMITBIOTEPHOTO MOAETMPOBAHUS. 3aT€M BbISICHSIETCS, KAKUE PE3yJIbTaThl CJIEIYET
oxuaaTh. [Toce MoCTaHOBKU AKCIIEPUMEHTA BBISICHIETCS! KAKOBBI IPUYMHBI PACXOKIACHHUS
pe3yJIbTaTOB MaTeMaTHYECKOTO MOJICTUPOBAHMSI U KCIIEPUMEHTAIbHBIX HccienoBanui. Ilocie
3TOTO IKCIEPUMEHT MOIKET OBITh OBTOPEH.
52CAMOCTOSITEJIBHAS PABOTA CTYJAEHTOB
CamocTosTe/IbHas (BHEay IMTOpHast) paboTa CTyI€HTOB BKIIIOYAET 3aKpeIIeHHe
TEOPETHYECKOT0 MaTepHrasa Mpy MOArOTOBKE K BBIIOJIHEHHIO U 3alMTE JIAOOPATOPHBIX3adaHHH,
a TaK)Ke IPH BLINOJHEHHH HHAMBUIYaIbHBIX 3a1anuii PI'P. OcHoBacamocTosiTebHOM paboThI -
H3yUYEeHHE JIUTEPATYPhI [0 PEKOMEHI0BAaHHBIM UCTOUYHHKAM, KOHCIIEKTY JICKIIU, BBIIIOJIHEHHE
pacuétoB. [Toe3HBIM TOTTOTHEHHEM K ATOMY SIBJISIETCS UCII0JIb30BAHUE [TAKETA IIPOrPaMM
y4eOHO-UHIKEHEPHOTO KOMIIBIOTEPHOT0 MOISTUPOBAHUS [UIsl YT1yOJEHHOIO U3yYeHHs
MaTepuasa UiId BbINOJHEHHUs pacyéToB.

5.3 MYJIbTUME/IMHHBIE TEXHOJIOI' MU OBYUYEHUSI

JIeKLIMOHHBIE 3aHSTUS TPOBOISATCS B BUJE MPE3CHTALMI B MyIbTUMEMHHOHAY IUTOPHH C
MCIIOJIb30BaHUEM KOMITBIOTEPHOTO IIPOEKTOpa U IPeACTaBICHUEM

CJIaiJ0B.

CryaeHTaM NpeaoCTaBIISIeTCsl KPATKUHA KOMIIBIOTEPHBIH KypC JIEKLIMH ¥ OIMCAHUS
BcexIabopaTopHbIX paboT. IMEITCs KOMIIBIOTEPHbIE TPOTPaMMBI /11 BblnoaHeHus PIP.



KoMIIbIOTEpHBIE TEXHOJIOTHH HCIOIB3YIOTCS U 0(opMIIeHHUS TabOpaTOPHBIX paboT U
KypPCOBOT'O IIPOEKTA.

5.4 JEKIHUH NPUT'JTALIEHHBIX CHELNUAJIUCTOB
B pamkax yyeOGHOrO Kypca npeaycMOTpeHbI BCTPEYH M JIEKLMH CIIELHAIUCTOB, B YACTHOCTH
JIOKTOpa TEXHUYECKUX HayK, mpodeccopa, 3aB. kadeapoit MOU (r. Mocksa) B.I".Kapramesa.

6. OIIEHOYHBIE CPEJACTBA JJISI TEKYIIEI'O KOHTPOJIS
YCIIEBAEMOCTH, IPOMEXKYTOYHOM ATTECTALIH I10 UTOT'AM
OCBOEHUMs JTUCHUIIVIMHBI U YYEBHO-METOJJUYECKOE
OBECHHEYEHUE CAMOCTOSTEJILHON PAGOTHI CTYJIEHTOB

6.1 Bonipock! Kk pelTHHr-KOHTPOJII0 Nel

1. OcoGennocru ananorossix BOCII.

Oco6ennoctu mudpposbix BOCII 1 npumeHsieMble B HUX BH/IbI MOIYJ/ISLHH.

Krnaccuduxauus noreps coeiMHEHHS ONTHYECKHX BOJIOKOH.

[onsaTure yncnoBoii aneptypsel, Gopmyia 1/t ee onpe/esieH s, Mpeaebl YUCIEHHBIX

3Ha4YeHUH 11 coBpeMeHHbIX OB.

B 4éMm npeumyiecTBo HepazbEMHBIX ONTHYECKUX COETMHEHNHN?

Tunel ycTpoHCTB J171s1 OBBIIIEHUS KadecTBa coeaunennii OB.

Knaccudukanus onTHYecKuX aTTEHIOATOPOB M UX [TapaMeTphl.

Kaxue npuHIMIIEI HCHOIB3YIOTCS IPH CO3IdHHH ONTHYECKUX aTTEHI0ATOPOB?

[Touemy npu BKIIOYEHHH (QUKCHPOBAHHOTO ATTEHIOATOPA B ONTHYECKHIHA TPAKT

BHOCHMBbIE IIOTEPU OKa3bIBAIOTCS O0JIblle YKa3aHHBIX HA HEM?

10. JInst yero Hy»>XeH UCTOYHHUK?

11. Ha3zoBuTe 1Ba OCHOBHBIX BHa HCTOYHUKOB B BOJIOKOHHOM OIITHKE.

12. Yro u3yqaercst npu peKOMOMHALINH SJIEKTPOHA C JLIPKOM B IOJIYIIPOBOJHHUKE?

Bonpocel k peiiTHHr-KOHTpOJIKO Ne2

13. [lepeuyniciuTe TpH KOHCTPYKIMH Pa3beMOB HCTOYHUKOB , PHBOIAIIME K ITOBBIIIEHHIO
3¢ (HEeKTHBHOCTH BBOJA CBETA B BOJIOKHO.

14. [lepeuricnuTe TpH XapaKTEPUCTHKH JIA3EPHOTO U3JIYUYECHHUS, OTIHYAIOIIUE €r0 OT

U3ITyYEHUs CBETOIHO/A.

15. Kak BbIpaxatoTcsi IIOTE€PU, CBS3aHHBIE C PACCOTIACOBAHMEM arepTyp KCTOYHUKA K

BOJIOKHA?

16. HazoBuTe nBa THMa BOJIOKOHHO-ONITHYECKHX HCTOUYHHKOB.

17. JInst 4ero ciay>xuT AeTeKTop?

18. HazoBuTe BU 11yMa, BO3HUKAIOMIETO M3-3a JTUCKPETHOCTH MOTOKA SJIEKPOHOB.

19. HazoBuTe BUJ IIyMa, BO3HUKAIOIIETO H3-3a TEMIICPATYPHBIX (IIOKTYaIHii B
CONPOTHUBIIEHUH HArPy3KH.

20. HazoBuTe nBa (akTropa, OrpaHUYHBAIOLINX BPEMsl OTBETA JIETEKTOPA.

21. HazoBuTte nBa HanOoJiee pacpoOCTPaHEHHBIX THIIA TPHHAMAIOIINX [ETeH.

22. KakoBa 1ejb UCIOb30BaHUS Pa3bEMHBIX H HEPa3bEMHBIX COCTUHEHHIN?

23. Kakyro posib urpaet MexaHu3Mm (pUKCHpOBaHHSI OPHEHTAIIMH BOJOKHA B COCMHUTEISAX?

24. Ha3oBuTe TpU UCTOYHUKA BHYTPEHHUX MOTEPh B COCTUHEHHH.

25. Ha3zoBuTe Tp1 UCTOYHUKA BHEIIHUX MOTEPb B COCMHCHHUHU.

Bonpoce! k peliTHHr-KOHTpOJII0 Ne3

26. Uto o3HavyaeT u3MepeHue noreph BkimoueHus? Kak mpoBOIUTCS 3aMUPEHUE B TAKUX
TeKCTax?

27. HazoBuTe n1Ba MeTO/a, AOIMYCKAIOUINX CKOJI XOPOIIEro KayecTna.

28. HazoBuTte /1Ba BUJa OCHOBHBIX pa3BETBHUTEIICI.

29. Hapucyiite cxeMy TpeXMOpTOBOI0 HAMPaBIEHHOI0 pa3BeTBUTEIS.

30. OnuiuTe ¥ HApUCYHTE CXeMy padOThI LIEHTPAILHO-CUMMETPHYHOTO ONITHYECKOTO

YCTpOMCTBA.

ks, L 1O
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32.

33,
34.

35.

36.

. Kakas pasHuIa MEXAy CKBO3HBIM U OTpaXXarOoIIUM TUIIOM paBBeTBPITeJ'Ieﬁ, HMECIOIIIHUX

TOTMOJIOTUIO TUIIa 3Be3/1a7
B uém paznnune ucronb30BaHKs BOJOKOHHO-ONTHYECKOIO KOMMYTATOpa U IIaCCUBHOTO
pa3BeTBUTENSA?
Kakoii nonyctumblid paanyc u3ruda MeHblle: IPpU NPOKIAJKE WK NP IKCILTyaTaluu?
Kakas nomyctumas pacTsruparollas Harpy3ka MakcuMasbHasi: IIpy NPOKJIaAKe UIIH NIPH
JKCITyaTauuu?

HazoBute Tpu Haubosee pacnpocTpaHEHHBIX BU/IA JTOKATbHBIX CETeH U MPUBEIUTE UX
MaKCHUMaJlbHbIe CKOPOCTHU NepeJaun JaHHbIX.

Kakoit Haubomnee pacrpoCTpaHEeHHbIH pa3Mep BOJIOKHA, UCIOJIb3YEMOTO B JIOKAJIBHBIX
ceTsx?

6.2 Bonpochb! K YK3aMeHy

1 Beenenue. Llenu u 3agaun JUCIUTLIMHEIL.

2 OCHOBHBI€ THITbI ONITUYECKUX COCTMHEHHH.

1 CocTostHUE U NepCIeKTHBBI Pa3BUTHS BOJJOKOHHON ONTHUKH.

2 PacueT qIMHBI pereHepallMOHHOIO yyacTKa.

1 [TpyHIMOBl MOCTPOEHUS] M XapaKTepHble OCOOEHHOCTH BOJIOKOHHO-OINTHYECKHX
cucrem (BOCII).

2 OcHoBHble TUIBI OB 1 nx Ha3HavyeHue.

1 [udpossie u anaiorosie BOCII.

2 MeToa XUMHYECKOT0 OCAKIEHHUs 110 Mapora3oBOi CMECH.

1 PacripocTpaHeHHe ONTUYECKUX BOJH B BEILIECTBE.

2 Monuduuupoanusiit CVD meton (MCVD)

1 [TpuHIMD 1EHCTBUS CBETOBOJOB.

2 [I1a3MeHHBIe PONECCHl BHYTPEHHEr O OCAXICHHUS

1 [TonHOE OTparkeHHE OT rpaHul] pasjiena JUAIEKTPHUECKUX Cpell

2 MeTo 16l BHEIIHErO OCaKAeHHUS

1 YnpapjieHue napaMmerpamu cpes

2 TexHOIOrus BBITSHKKH BOJIOKHA U3 3arOTOBKHU

1 B3aumopeiicTBrE CBETOBOIOB € BEILIECTBOM

2 TpeOoBaHUSI K MCTOUHUKAM U3JTYyUEHHS

1 JlydyeBoli aHajM3 BOJIH B BOJIOKOHHOM BOJIHOBOJE

2 CBeTou3ayyaroume u Ja3epHble JTH0/Ibl

1 BonHOBO# aHalK3 BOJIH B CTYIIEHYATOM BOJIHOBO/IE

2 OnTuyeckue nepesaroume Moayu

1 CnaboHarnpapJisitoliee CTyleHYaToe BOJOKHO

2 @DOTOIETEKTOPBI

1 OIHOMOI0BOE BOJIOKHO




4 Onrtuyeckue npueMHbIe MOIYJIH

1 ['pamueHTHOE MHOIOMOJIOBOE BOJIOKHO

2 Onrtuyeckue OTBETBUTEIH U Pa3BETBUTEIH

1 3aTyxaHue U CBsI3b MEXK/Y MOJAMH B BOJIOKOHHOM CBETOBOJIE

2 [lepexrogaren ONTHYECKUX KAHATIOB

1 Onruueckue kabenu

2 Monynstopsl cBeTa

1 [Tos ¥ BOJIHBI B JIOCKUX MPSIMOYTOJIBHBIX CBETOBOAAX

2 OnrtuyecKue NOJISPH3aTOPhl M YCTPOHCTBA YIPABJIEHHs TTOJISpU3ALMEN.
1 Twunel coenMHEHUH U CIIOCOOBI UX U3TOTOBJICHHS

2 Bentunu

1 Buasl noteps B OC

2 OnTHyeckue aTTeHTI0aToPhI

1 IloTepy HEMAEHTHUYHOCTH MApaMETPOB CBETOBOIOB
2 OnTuyeckue GUIbTPHI

1 [ToTrepu B3aMMHOTO pacrosioKeHus

2 OnTUYecKue yCHIUTEIH

1 [Torepu ®@penens B OC

2 MarautoonTuyeckue ycTpoicTsa

1 YeTpoiicTBa NOBBIIEHHSI KAYeCTBA COSTHHEHU I

2 My JIBTHILIEKCOPBI U AEMYITBTUILICKCOPHI

1 [Tudpossie u anasorossie BOCII

2 B0JIOKOHHO-ONTHYECKHE HHTErPAIbHBIE YCTPOUCTBA U CXEMEI

6.3 PacueTrHo-rpaguyeckasi padora

PI'P no xypcy BbIIONHSAETCS B BOCBMOM ceMecTpe. Brimonnenue PI'P umeer nensro
3aKpEeIJICHHE OCHOBHBIX TEOPETHUECKUX 3HAHHUM, TIOTYYEHHBIX MPH U3YYEHUH JIEKIIHA,
BBIIIOJIHEHUH J1JA0OPATOPHBIX pabOT U MPAKTHUECKUX 3aHATHH. PacuétHo-rpaduyeckas pabora
BBIIIOJIHAETCS C IIPUMEHEHHEM IIPOTrPAMMBbl MATEMATHYECKOTO MOJICTMPOBAHHUS JIEMEHTOB
BOJIOKOHHO-OoNTHYeCKUX cucteM nepeaaun OPTICS.
PI'P conepxuT ceMb pa3ziesioB: (pu3nKa cBeTa, 00LIHe XapaKTEPUCTHKH ONTOBOJIOKHA, IOTEPH B
ONTHUYECKUX COeNMHUTENAX, 001mue napameTpsl BOCII, napameTpsl onTHueckux Kadesei,
IIOTEPH B ONITHYECKUX KalOemsx, oneHka HajexHoctd BOJIC.
BuyTpu xaxnoro paszaesna IpoU3BOAUTCS pacyeT OCHOBHBIX [IAPAMETPOB ONTHUECKUX JIMHHUIM U
cucreM nepenadd. IlpenonaBatens 1aét KaKAOMY CTYACHTY HHAMBHIYAIbHOE 3a1aHUE C
MCXOJHBIMHU JaHHBIMHU JJI1 MATEMaTHYECKOT0 MOJICTHPOBAHHSL.



3amaHus Ha pacyeTHO-Tpaduyeckyro paboTy:
@usuka cseTa.
3aKOH NpeJIOMJIEHUs CBETA;
XoJ Jiy4ya B KJIMHE.
Xoz Jy4a B pu3Me
Xoz Jlyya B IJI0CKONApasie/IbHON IJIaCTHHE
[lonHoe BHyTpeHHEe OTpa)KeHHe CBeTa
[Toka3aTenu npejaomieHus (npusma)
[TokazaTenu npesomieHus (1MJ1acTUHa)
PaccenBatoias jimH3a
9. Ilununapuueckas JMH3A
10. Tudpakimsi cBeTa Ha KPYIJIOM OTBEPCTUH
11. Koadppuuuent orpaxxenus Openes
O01muMe XxapakTepUCTUKH ONTOBOJIOKHA.
Yucnosast aneprypa
Hucnepcus
Yucno Mo (YUCI0 BOJTH)
[lapametp “neapra” (MHOrOMO/. BOJIOKHA)
[Tonepeynbie BOJHOBBIE YHCIA
da3zoBasi CKOPOCTh
[Torepu B ONTUUECKUX COECTUHUTENSIX
1. OnHOMOOBBIE BOJOKHA
2. MHOromo10Bbl€ BOJIOKHA
3. OOuwme norepu
O6mue napametpst BOCII
Yucno kaHaJloB
da30BbIi MoOKazaTeb NPeIoMICHUS
['pyrnmnoBo# nokazarenb MpeIoMIeHHUs
Y1upeHue UMITyJIbCOB
JluHamuyeckuil 1uanazoH
LllymoBO# TOK
[[InpuHa nosockl NponyCKaHus
CyMMmapHble OTepH Ha pa3BETBICHUS
JlnHamMuvecKkuil n1uarnazoH A MOCIe10BaTe/IbHOM CUCTEMbI pacpeesIeHUs
10. O6uiee BpeMsi TEXHUUYECKOTO 00CTYKUBAHHUSI CUCTEMBI
[TapameTpsl onTHueckux Kadenei
1. Cucrtema o0uIMX napaMeTpoB
2. Pacuer MexaHMUYECKHX APAMETPOB
[loTepu B onTrueckux Kadbesix
[ToTepu Mo MOLIHOCTH
O6mee 3aryxanue B OK
[Torepu B 3auTHON 000/I0UKE
[Torepu Ha paccesinue
[Torepu Ha Mmakpousrudax
[Torepu Ha MUKpoU3rudax
7. Ilpupaienne 3atyxanus npu ckpytke OK
Onenka Hanexnoctu BOJIC
1. Ortkas
MHTEeHCUBHOCTH OTKA30B
[lapameTp motoka oTka3zoB
Hapabotka Ha oTka3s
Cp. BpeMsl BOCCTAHOBJICHHUSI CBSI3U
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BepostHOCTh Ge30TKa3HOM paboThI
Koadduument rorosHoctn

Bpewms Ha oOHapyKeHUe 1 PeMOHT MOBPEXkACHHUS
OO0wee Bpems tex. OOCay)UBaHUS

30 09 =1 O

6.3 3ananus u Tectol Aast KouTpoas CPC no qucuunimnne

3aganue Nel
1. U3yunTh Teopetuyeckuii pazaen kypca «Pu3mka cBetay
2. O3HAKOMHTBCS € COOTBETCTBYIOLIMM Pa3ieioM IPOrPaMMbl KOMITBIOTEPHOTO
MozaenupoBanus «OPTICSy
3. OTBETUTH Ha BOIMPOCHI:
e KakoBbl 3aKOHBI, ONPEACISIOLIHE:
3aKOH NPeJIOMIICHHUS CBETA;
XoJ iy4a B KJIMHE.
Xon dyya B Ipu3Me
Xo1 1yda B IJIOCKONApasie/IbHOM MIaCTHHE
ITonHoe BHYTpeHHee OTpa)KeHHe CBETa
[Tokaszarenu npenomienus (mpusma)
[ToxazaTenu npesomiieHus (IJIaCTHHA)
PacceuBatoias nunsa
[unuuapudeckas nuH3a
Hudpakuus cBeta Ha KPYTioM OTBEPCTHH
Koadduument orpaxenus Openeis
*  OT KaKkux napamMeTpoB 3aBHCHT KOHCUHBIH PE3yJIbTAT KOMIIBIOTEPHOTO
MOJIEJIMPOBAHUS?
e Kakue BeIMUMHBI HE BIMAIOT HAa PacyéTHLIN napameTp?

3ananue No2
1. M3yuuts TeopeTHyeckuii pasnen kypea «O61ue XapakTepuCTHKH OITOBOIOKHA
2. O3HaKOMHUTBCS C COOTBETCTBYIOIIUM Pa3/EIOM [IPOTPAMMbI KOMITBIOTEPHOTO
MozenupoBanust «OPTICSy
3. OTBeTUTb HA BONPOCHI:
e KakoBbl (pOpMyJIBI, ONpEaeISIOIINE BETUYUHDI:
Yucnosas aneprypa
Hucnepcus
Yucno Mo (YMCII0 BOJTH)
[TapameTp ““nenbra” (MHOrOMO/I. BOJIOKHA)
[lonepeunbie BOJIHOBBIC YHCIIA
dazoBasi CKOPOCTh
* O KaKux napaMeTpoB 3aBHUCHT KOHEUHbINH PE3y/IbTAT KOMIBIOTEPHOTO
MOJIeJIMPOBaHU?
e Kakue BeJMUMHB] HE BIMSIOT HA PacuETHHIN napamerp?
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3amanue No3

1.

M3yunte TeopeTnueckuit pazaen Kkypea «I1oTepu B ONTHUECKUX COETHHUTENX)

2. O3HaKOMHUTBHCH C COOTBETCTBYIOLHUM pa3ieioM NporpaMmMbl KOMIIBXOTEPHOIO

Moneauposanus «OPTICS»
OTBEeTUTH Ha BOIMPOCHI:
e KaxoBbl 3aKOHBI, ONPEAEAIONINE TTOTEPH B BOJIOKHAX
OaHOMOIOBBIE BOJOKHA
MHOroMo10BbI€ BOJOKHA
O61ue norepu

e Ot KaKuX napaMeTpoB 3aBUCUT KOHEYHBIN Pe3yJbTaT KOMIILIOTEPHOTO
MOJIeIIUPOBAHUS?
e Kaxue BeIMUMHBI HE BIUSIOT Ha pacY€THBIN mapameTp?

3aganue Nod

15

N3yunth Teopetrueckuit pasaen kypea «O6mmue mapamerpsr BOCII»

2. O3HaKOMHTBLCSA C COOTBETCTBYIOIIUM pPa3aCJIOM MMPOrpaMMbl KOMIIBIOTEPHOTO

MoaenupoBanust «KOPTICSy
OTBETUTH HA BOIIPOCHI:
e KakoBbl 3aKOHBI OTIPE/IEIISIOIIHE:!
3aKOH IpeIOMJICHHS CBETa;
X0/ ayya B KJIMHE.
Xona nyda B Ipu3Me
Xoa nyda B IJ1I0CKONapalIeIbHOM MIacTHHE
[lotHOE BHYTpEHHEE OTpaKEHUE CBETA
Iloxazarenu npesoMieHus (Mpu3Ma)
[lokazaTenu npesomieHus (TIacTHHA)
PacceuBatoias muH3a
[{unuuapuyeckas JMH3a
Judpakiuus cBeTa Ha KPYrioM OTBEPCTHH
Koapduuuent orpakenust Gpenens
e OT Kakux napaMeTpoOB 3aBUCUT KOHEUHBIH pe3ybTaT KOMIIBIOTEPHOTO
MO/IeJTUPOBAHUS?
e Kakue BeJIMUMHBI HE BIUSIOT HA PACYETHBIN TTapameTp?

3amanue NoS5

l.

M3yuuts Teopernueckuii paznen kypca «O6mue napamerpsl BOCIT»

2. O3HAKOMHTHLCS C COOTBETCTBYIOIIUM pas3JIeJIOM IIPpOrpaMMbl KOMIIBIOTEPHOTO

monenuposanus «OPTICS»
OTBETUTH Ha BOMIPOCHI:
KakoBbl (popMyIBI, ONIpeaestonue:

Yucno kaHaion

®Da30BbIi TOKa3aTellb [MPEJTOMIICHUS

[ pynnoBoii nokasarenb NpeaoMICHUs
YiupeHue uMIyJabCoB

12



JluHamMuueckuii auamna3on
[IIymoBo# TOK
HIupuHa 1noa0ckl NponycKaHus
CyMMmapHbIe TIOTepH Ha pa3BeTBIIEHUS
JlnHaMuuecKui Tuanason JUIs MOC/Ie10BaTeIbHON CUCTEMBI pacIipe/leIeHUs
OOwiee BpeMsi TEXHMUECKOTO 00CITy)KHBAHUS CUCTEMBI
¢ Ot KaKkuX NapamMeTpoB 3aBUCHT KOHEUHbIH pe3yJIbTaT KOMIBKOTEPHOTO

MOJEIUPOBaHUS?
e Kakue BeJMUMHBI HE BIHUSIOT HAa PacYETHBIN mapameTp?

3amanue Neb

M3yunts TEOpHIO U3J105KEHHOT0 Kypea «IlapameTpsl onTHYecKHX Kadesei»
1. O3HaKOMHTBCS ¢ COOTBETCTBYIOIIUM Pa3/IelIoM [IPOrPaMMbl KOMIILFOTEPHOTO

MozesupoBanust «OPTICSy
2. OTBETUTH HA BONIPOCHI:

e KaxoBbl pOpMYIIBI, ONIpeaeIsIOIHeE:

O61ue napamerpsl OB

Mexanuueckue napamerpsl OB
e OT KaKkuX napameTpoB 3aBHCHT KOHEUYHBIH Pe3yJIbTaT KOMIIBEOTEPHOTO

MOJETMPOBAHUS?

e Kakue BeIMUYMHBI HE BIUAIOT Ha PacU€THBIN apameTp?

3aganue No7
1. M3yuuts TeopeTuueckuit pazaen kypca «IloTepu B ONTHUECKHX KaOETsIX»
2. O3HaKOMHTBCS ¢ COOTBETCTBYIOIIMM PA3/IeIOM IPOrPaMMbl KOMIILKOTEPHOTO
mozenauposanus «OPTICSy
3. OTBETHUTH Ha BOIMPOCHI:
e KakoBbl (popMyJIbl, ONpeaesItoIIHTe:
ITorepu o MomHOCTH
O6uee 3aryxanue B OK
ITorepu B 3amuTHOM 060s10UKE
[loTepu Ha paccesiHue
ITorepu Ha makpousrudax
Ilotepu Ha Mukponsrudax
[Ipupamenue 3aTyxanus npu ckpytke OK
e Ot KaKMX NapamMeTpPOB 3aBUCUT KOHEUHbIH Pe3yJIbTaT KOMIIBIOTEPHOIO
MOJIEJIMPOBAHUS?
e Kakue BeJTMUMHBI HE BIHSIIOT HAa PAaCUETHBIN TapameTp?

3ananue No8
1. M3yuuts Teopetnueckuii pazaen kypca «Ouenka Hagexunoctd BOJIC»
2. O3HaKOMHTBCS € COOTBETCTBYIOIIMM Pa3IeioM [IPOrPaAMMbI KOMIILFOTEPHOTO
mozenupoBanus «OPTICS»
3. OTBeTUTH HA BOMPOCHI:
e KaxoBbl 3aKOHBI, ONpEACISIOIINE:

OTtka3 BOCII
13



MnTeHcuBHOCTH OTKA30B
[TapameTp noroka otkaszos
Hapabotka Ha oTka3
Cp. BpeMsi BOCCTaHOBJIEHHUS CBSI3U
BeposTHOCTB Ge30TKa3HO# paboThI
Koadduument roroBaoctn
Bpemsi Ha oOHapyKeHHe U PEMOHT IOBPEKACHHS
O6mee Bpemst Tex. O6CyKuBaHUS
* Ot KaKuX 1apaMeTPOB 3aBUCHT KOHEUHBIH Pe3y/IbTaT KOMITBIOTEPHOTO
MOJIEJMPOBAHUS?
* Kakue BenuuuHbl He BIMAIOT HA PACYETHBIN napameTp?
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7. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE

OBECHEYEHUE JUCIUITIJIMHBI

OcHosnas numepamypa:

I. ®u3HYeCKHe OCHOBBI BOJOKOHHOM onTHKH: YuebHoe mocobue / A.B. Ctpexaios, H.A.
Tensxosa. - M.: M1 PUOP: HUL[ Uudpa-M, 2013. - 106 ¢. ISBN 978-5-369-00966-6
http://znanium.com/catalog.php?bookinfo=309267

2. Omrmyeckue n3mepenus [InexTponHsii pecype] / A. H. Annpees, E. B. T aBpuJos, [. .

WMmanus u 1p. - M.: Yausepcurerckas kuura; Jloroc, 2012. - 416 ¢. - ISBN 978-5-

98704-173-2.

http://znanium.com/catalog.php?bookinfo=469178

BosokonHo-onTiueckue kabenu 1 naccusHbie komnonenTsl BOJIIT [DneKTpoHHBbIi

pecype] : yueb. nocobue/ E.3. Caun. - M. : YMLI XK/IT, 2012.

http://www.studentlibrary.ru/book/ISBN9785999400932.html

4. CHHXPOHHbIE Te/IEKOMMYHHKAIMOHHBIE CHCTEMbI M TPAHCTIOPTHBIE CETH [ DIeKTPOHHBIN
pecype]: yueb. mocobue / B.B. Kpyxmanes, A.JI. Mouenos. - M. : YML] X/IT, 2012.
http://www.studentlibrary.ru/book/ISBN97859994890356017.html

5. Hlamuios, A. b. OcHOBBI CBETOTEXHHKH [ DJIEKTPOHHBIH pecypc] : yueOHUK s BY30B /
A. b. amnos. — U3x. 2-e, non. u nepepab. — M. : Jloroc, 2012. — 256 c.
http://znanium.com/catalog.php?bookinfo=469432

[0%]

Honornumenvnas numepamypa:

I SAxymwenkos, [O. I'. Teopus u pacdeT oNTHKO-3JIeKTPOHHBIX MPUOOPOB [ DNEKTPOHHBIN
pecype] @ yuebnuk / FO. I'. SIkymenkos . - 6-¢ u3., nepepad. u gor. - M. : Jloroc, 2011. -
568 c.
http://znanium.com/catalog.php?bookinfo=469679

2. BOJIOKOHHO-ONTHYECKHE CETH U CUCTEMBI CBA3U. [DnekTpoHHsIii pecype] / O. K.

Ckusipos. - M. : COJIOH-TTPECC, 2009.

http://www.studentlibrary.ru/book/ISBN598003 1472 .html

OnTomexanuka BOJOKOHHBIX CBETOBOIOB [ DIIeKTpOHHKIH pecype] : yueGHOE mocobue /

B.Jl. Yepuenko. - CII6. : TTonurexuuka, 2011.

http://www.studentlibrary.ru/book/ISBN9785732509854 .html

(98]

Hepnoauqecm/le H3TAHUA .

OTeyecTBEHHbBIE KYPHAJIBI:
e PannorexHuka;

e PasnoTexHUKA U NEKTPOHHUKA;
e [IpuOOpBI U TEXHHUKA IKCIIEPUMEHTA;

e [[udposas oOpadoTka curuaios.

PedepaTusubie :xypHanbi:
e PagnorexHuka;
® DJIeKTPOHHKA.

3apy0eskHble JKypHAJIbI:

¢ I[EEE Transactions on Communications;

e [EEE Transactions on Antennas and Propagation
HuTepHeT-pecypcesl:

1. Kypuan "Pagnorexunxa" - http://radiotec.ru/catalog.php?cat=jr1 1
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2. http://mexalib.com/view/15117

3. http://znanium.com

8. MATEPHAJIbHO-TEXHUYECKOE  OBECHEYEHHUE  JIMCIUILIAHBI
(MOJYJIST)

MarepuabHO-TeXHIYECKOe 0OecTieueHre TUCIUILTUHBI BKITFOUAeT:
e kadenpanbHble MyJIbTUMEIUHHBIE cpeacTBa (aya. 301-3 u 335-3);
e HabopHI c1aif10B Mo BceM JieKuusaM (0T 25 1o 60 craiioB 1Mo Kaxa0# JIeKIun);
e OCHAIllEHHas MakeTaMHM [UIsi TpPOBENCHMs MPAKTHUYECKUX U JAOOpaTOpHBIX padoT
nabopatopust (ayn. 510 -3)

IIpumeuanus:
1. OOuiee yuc)I0 NOArOTOBJAEHHBIX ciaiaoB 6osee 200.
2. Crnaiiapl eXerogHo pelakTUPYIOTCS U MOJEPHHU3UPYIOTCS B COOTBETCTBHHM C Pa3BUTHEM
TEXHUUECKON U METOOUUYECKON 0a3kbl.
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Pa0ouast mporpaMmMa JTUCHHUIUIMHBI COCTaBlIeHa B cOOTBETCTBHHM ¢ TpeboBanusMu GI'OC BO

no HanpasyeHuto 11.03.01. — Paguorexuuka

Pabouyto mporpamMmy cocTaBui A.T.H. podeccop %5 Canosckuii H.B.

(®HO, HOHHHCE}/

Perntensenr:

['enepanpheiii nupexkrop OAO BKb «Pannocsizny

K.T.H. ;%/ bornanos A.E.

<7

(mecto paboTsbl, nomkHocTb, ®UO, noanucek)

IIporpamMma paccMOTpeHa H 000peHa Ha 3acelaHui KadeaphpalioTEXHUKH ¥ PaTHOCUCTEM
IIpotoxon Ne 4 ot L5 /¢ rona

//“
3aBenyromuid kapeapoit /,,4 Huxutun O.P.

&
(PUO, noanucs) (/

Pabouas mporpamma paccMoTpeHa M 0J00peHa Ha 3aceaHud yuyeOHO-METOIUYECKOW KOMHUCCHU
HanpasiaeHus 11.03.01 - Paguorexnuka
Ipotoxkon Ne & ot 7/, &7 /% Toma

[Ipencenarens kKomuccuu ; — Hukutun O.P.

/ (®UO, noanucs)
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JIMCT HEPEYTBEPX/JIEHU I
PABOYEN ITPOI'PAMMBI JIUCHUITIJIVHBI

Pa6oyas mporpamma o06pesa Ha /. j/ /6 y4eOHsIii rox
[Tporokon 3acenanus Kageapn No //) oT / XA /4 ropa

(;ﬂ‘ it

3aBenyromuii kageapoi Hukurtun O.P.

\

Pabouas nporpamma ogo0peHa Ha ./ g{ /X yueOHBIH roj

[TpoTokon 3acenanus Kapeapbr No / __oT /4 27 /6 rona

/

3aBenyromuii kadeapon //.7// Huxutun O.P.
p -

7

2

(

Paboyast mporpamma ogoOpeHa Ha /7 /1 y4eOHblii roj
[TpoTtoxon 3aceganust Kapeapsr No / —ére2f b4 /162/

3aBeayromuii kKadeapoit Z—7 Huxutun O.P.
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[Tpunoxenue

MunucrepcerBo oopasoBanus u Hayku Poccuiickoii ®@egepauun
®denepanbHOE TOCYIAPCTBEHHOE 010)KETHOE 00pa30BaTeIbHOE YUPEKIACHHE
BBICIIIETO 00pa30BaHUs
«Baaaumupcekuil rocyapcTBeHHbIH YHUBEPCHTET
umenn Ajekcanapa I'puropbeBuya u Hukoaas I'puropbeBuva Cto1eToBbIX»
Baly)

Uuctutyr UATuP

Kadenpa paiuoTeXHUKH U PATHOCUCTEM

AKTyanu3upoBaHHas

paGouyast nporpamma
paccMOTpeHa u o100peHa

Ha 3aceaHuu Kadeapsl

nporokon Ne ~ or 20 1.

3aBenyromuii kapeapoi
Huxutun O.P.

(noanucs, ®UO)

AKTyanau3auusi pado4e nporpamMmmbl AHCHHIIHHbI

OMNTUYECKUE YCTPOUCTBA B PAIMOTEXHUKE

(HAaMMEHOBAHHE JHCUHIINHbI)

Hamnpasienune monrorosku 11.03.01 -Paguorexnuka
[Tpoduns/mporpamMmma noAroTOBKU
VpoBeHb BhICHIEro 00pa3oBaHus: OakajlaBp

®opma oOyueHus: O4Has
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JIMCT NEPEYTBEPXKIEHUSA
PABOYEM IMPOIr'PAMMBI

Pa6ouas nporpamMa ogo6peHa Ha V. 42 y4eOHBIN To1

[Tporokoun 3acenanust kadenper Ne / ot /// 2. /J roaa
3aBeayromui kadeapoi ,3;» > Pz // // L7/t 77

Pa6ouas nmporpamma oo0peHa Ha / v/ / 4 yueOHBIH roj

ITportokou 3acenanus kadenpbr No / /f il Lt/ (oz[a

Z
3aBenyromui kahpeapon W 4 ’é 7 /// 7Ll
PaGouast mporpamMma oj100peHa Ha y4eOHBIH o
[Tporokon 3acenanus kadeapsr No oT roaa

3aBeayromui kadeapoi




