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1. IEJA OCBOEHMUS JUCIHUIIJIMHbBI

L{enbio H3yueHus QMCIUILTAHBL «[[pUMEHEHHEe ONTHYECKUX TEXHOJIOTHH B
MH(MOKOMMYHUKAIMOHHOH TEXHUKE» ABJIAETCS YCBOEHHE TEOPETHYSCKUX TOHATHH, PaCUETHBIX
METOZIOB ¥ NIPUHLIKIIOB KOHCTPYHPOBAHHS COBPEMEHHBIX [TACCHBHBIX M aKTHBHBIX BOJIOKOHHO-
ONTHYECKUX YCTPOMUCTB, peIHa3HaYeHHBIX B IEPBYIO OYEPE/ib [/ ONTHYECKUX CHCTEM CBS3H.
IIponecc 0OyueHHs BKIIOYAET MOArOTOBKY K IMOJB30BAHHUIO CYLIECTBYIOIMMA 1
pa3pabaThiBaeMbIMU CHCTEMAMH aBTOMaTH3HPOBAHHOTO MPOEKTHpOBaHHs. [Ipennonaraercs
3HAHKE OOLIMX Pa3IesioB BICIIEH MATEMaTHKH M TaM JOJDKHbI ObITh H3BECTHBI METO/IbI PELICHHUS
IPaHUYHbIX 3a71a4 IeKTPOIMHAMUKM BOJHOBBIE SBICHHS HAa IPAHHUIE pa3jiena IByX Cpex,
yHepreTuyeckas TeopeMa YMoBa-IIoiTHHIa, TUIIBI BOJIH B JIMHHSX TIEPEIayH, BIUAHUE PEIKUMOB
B JIMHHUH TIepe/lauy Ha e XapaKTepPUCTHKH, CIOCOObI ONUCaHHsl BHELITHUX XapaKTEPUCTHK
JIMHEWHBIX MHOTOIOJIOCHBIX YCTPOUCTB B MAaTPHYHON HOpPME U METOIbI UX aHAJIU3A.

2. MECTO AUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucturinna " [IpuMeHeHre ONTHYECKUX TeXHOJIOTHH B MHPOKOMMYHHKALIHOHHOH
Texuuke" oTHOCUTCs K Bapuatusnoit yactu. O6szarensras aucuuniuna (b1.B.J1B.7.2).
B3auMoCBsI3b ¢ IPYTUMHU AUCLHIIIHHAMH.

JI1s1 yCNEIHOro yCBOEHHsl CTy AeHTaMu Kypea «IIpuMeHeHHe ONTHYECKUX TeXHOJIOTHH B
HH(POKOMMYHHKAIIMOHHON TeXHHUKe " HEOOXOIMMO 3HAHUE OCHOBHBIX KYPCOB BBICIIEH
MaTeMaTHKK, (PU3UKH, JIEKTPOMarHUTHBIE TI0JIS ¥ BOJHBI. M3 Kypca BICIICH MaTeMaTHKH
HCIIONB3YIOTCS YeMEHThI T depeHIHanbHOr0 U MHTErpaibHOro neuncienus. 13 kypea
QUMK [pK U3YYECHUH JAHHOH JHCIMUIIIMHBI HCTIONB3YIOTCS CIICYIOMHUE Pa3eibl:
3NIEKTPOAMHAMHKKA, dJIeKTpocTaTuKa. M3 Kypea « DeKTpOMarHuTHbIE MOJIs U BOJHbBD) - OCHOBHbBIC
ypaBHEHHMsI H/IEKTPOAMHAMUKY, IPAHUYHbIC YCIOBUS.

3HAHUS M HABBIKHU, ITOJyYEHHBIE TIPH U3yYEHUH JAHHOTO Kypca, IMPOKO NPHUMEHSIOTCS
CTYIEHTaMH T1PH W3yUEHNH KyPCOB IPO(ECCHOHATBHOrO IMKJIA: METO/IbI U YCTPOMCTBA MPUEMA
CUTHAJIOB, METOBI M CPEeJICTBA Mepeayl CUIHAI0B, COBPEMEHHbBIE CUCTEMBI CBS3H.

3. KOMIIETEHLIUU OBYYAIOUIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA TUCIUIIJIMHBI (MOY JIST)

B pesynbrate OCBOeHMs  AMCUHMIUTMHBI  «[IpHUMeHeHHe — ONTHYECKH — TEXHONOTHH B
MH(OKOMMYHUKALMOHHOH ~TeXHUKe» 00ydJaromuncs [10JKEH 0o0jafaTh ClEayIOMMU
npogeccuonanbubiMu komnerenuusamu (OK n IK):

e CrI0OCOOHOCTBIO K camoopranusaimu i camoodpasosanio (OK-7);

e CIIOCOBHOCTB MPOBOIMTH HHCTPYMEHTATBHBIE H3MEPEHIIS, HCIIONB3YeMbIE B 0071aCTH
MH(OKOMMYHHMKAIIMOHHBIX TEXHOJOTHi 1 cucteM cBsizu (OTTK-6);
® CIIOCOOHOCTHIO PUMEHSTH COBPEMEHHBIE TEXHUYECKHE CPE/ICTBA U SKCIIEPUMEHTATIbHBIC

METO/Ibl UCCIICIOBAHMS C LIEJIBIO CO3IaHMs HOBBIX IIEPCIIEKTUBHBIX CPEICTB JJICKTPOCBA3H U
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un(popmaruku (11K-17);

B pesyibTare OCBOSHHS AUCLUIIIMHBL 00yYaroIUics JODKEH 1EMOHCTPHPOBATh
CJIeAYIOLIME pe3yIbTaThl 00pa30BaHU:

3HAaTh:OCHOBHBIE IPYIIIBI U KJIACChl COBPEMEHHBIX ONTHUYECKUX YCTPOMCTB CPEACTB
CBS3M, UX CBOMCTBA ¥ 00JaCTH MPUMEHEHHUS; OCHOBHBIE 3aKOHBI U (PU3HYECKYIO
CYUIHOCTb SIBJICHUH, MPOUCXOSALIMX B ONITUYECKUX YCTPOHCTBAX CPEACTB CBS3H,
METPOJIOTHYECKHE MPUHIUIIBI HHCTPYMEHTAJIBHBIX U3MEPEHUH, HCIOIB3YEMbIX B
00s1acTH HHPOKOMMYHHKAITHOHHBIX TEXHOJIOTHH U CUCTEM CBSI3H; THIIOBBIC
KOHCTPYKIMH ONTHYECKHUX JJIEMEHTOB TPakToB U ycTporcTs; (I1K-8).

YMeTh: OCYIIECTBUTH MOHTAXK, HAJAJKY, HACTPOHUKY, PETYIMPOBKY, ONBITHYIO
IPOBEPKY pabOTOCIOCOOHOCTH, HCIBITAHUS U Cllady B OKCILIyaTalluo COOPYIKECHUH,
cpecTB ¥ 000pyI0BaHKs ONTHYECKUX CeTel u opranusauuii cea3u(/IK-8);codupars 1
aHaJIM3MpOBaTh HH(GOPMAIHIO A1 GOPMUPOBAHUSA HCXOAHBIX JAHHBIX JUIs
NPOEKTUPOBAHUSI CPEICTB U ceTel cBsi3H U uX dneMeHToB(I1K-13);mpoBoauTh pacyeTs!
110 NPOEKTY CeTel, COOPYIKEHUN U CPEJICTB CBA3U B COOTBETCTBUU C TEXHUYECKUM
3aJaHHeM C MCITO0JIb30BAaHHEM KaK CTaHJapTHBIX METOJOB, IIPUEMOB U CPEJICTB
ABTOMATU3ALUH POEKTHPOBAHMSL, TAK U CAMOCTOSITE/ILHO CO31aBa€MbIX OPUIMHAJIBHBIX
IpOrpamMM; YMETh IPOBOJUTH TEXHUKO-IKOHOMUYECKOE 0OOCHOBAHME MPOEKTHBIX
pacyeToB ¢ MCIOIH30BAaHHEM COBPEMEHHBIX 1101X010B ¥ MeTOH0B(IIK-14);u3yuyarsh
HAyYHO-TEXHHYECKYIO HH(OPMALIUIO, OT€UECTBEHHBIN 1 3apyOeKHBIN OIIBIT 110
temaruke uccinenopanusa(I1K-16);cnmannpoBars ¥ NPOBECTH HEOOXOIUMBIE
SKCIICPUMEHTAIBHBIE UCCIIE0BAHNUSA, 10 UX PE3yIbTaTaM IOCTPOUTH a[I€KBATHYIO
MO/IeJIb, HCTIOIB30BaTh €€ B JajbHEHIIeM IPU PELIEHHUH 3a1a4 CO31aHus U
sKcrulyaTaunu nHGoxkoMMyHuKkannoHHoro obopynoBanus(11K-18);paccuntriBath
PEIKUMBI padOTBI JIMHUH TIepeIaud U OCYIIECTBISATh UX COIIACOBAHUE,IIPOBOIUTH
KOHKPETHBIN aHaJIM3 ONTHYECKUX TPAKTOB C MIOMOILBIO MATPUYHOTO MATEMAaTHYECKOTO
annapara;BbIIOJIHATH pacyeT napaMeTpOB paJHoIUHUI ¢ y4eTOM 0COOEHHOCTEMH
BbIOpaHHOT0/IMana3oHa BOJIH.

BiageTh: HaBBIKAMH HMHCTPYMEHTAIBLHBIX H3MEPEHHUH, MCIOIB3YeMBIX B 0OIACTH
MHPOKOMMYHUKAIMOHHBIX TexHomorud u cucteM cBsa3u( [IK-4);roToBHOCTBIO K
M3YUEHHIO HAYYHO-TEXHHYECKOH HH(POPMAIUH, OTEUECTBEHHOTO U 3apyOeKHOr0 OTbITa
no Temaruke wuHBecTHnHOHHOrO  npoekTa(ITK-13);cmocobHOCTRIO K pa3paboTke
NPOEKTHOM © pabouell TEXHUYECKOH MOKYMEHTAlMH, O(QOPMIEHHIO 3aKOHYEHHBIX
NPOEKTHO-KOHCTPYKTOPCKUX pabOT B COOTBETCTBHM C HOpPMaMHM M CTaHAapTaMHu;
rOTOBHOCTBIO K KOHTPOJIIO COOTBETCTBHUS pa3pabaThIBaEMbIX IPOEKTOB U TEXHHYECKOM
JNOKYMEHTALMH CTaHJAapTaM, TEXHHYEeCKUM YCIOBHSIM M JPYTMM HOPMATHBHBIM
pokymeHTaM([TK-15);cmocoOHOCTBIO  NIPUMEHATH COBPEMEHHBIE TEOPETHYECKHE U
JKCIIEPUMEHTAIIbHBIE METO/IbI HCCIIEI0BAHUS € LIEJIbIO CO3/IaHUs HOBBIX MEPCIEKTHBHBIX
CpEJICTB JEKTPOCBSA3U M MH(POPMATHUKH, OPraHU30BbIBATh U MPOBOAUTH UX MCIBITAHUS
C LEJbI0 OLEHKH COOTBETCTBUS TPeOOBAHUSAM  TEXHHYECKHX  PErIaMEHTOB,
MEK/IYHAPOJIHBIX M HAUMOHAIBHBIX  CTAHJApTOB M  HHBIX  HOPMATHUBHBIX
nokymeHToB(ITK-17);HaBpIkaMUK ~ opraHu3auuu  paboT 1O  IPAKTHYECKOMY
MCII0JIb30BAHUIO U BHEAPEHHIO pe3ynbTaroB uccnenoBanui(I1K-19);ocnoBamu Teopun
BOJIOKOHHO-ONITHYECKHX CUCTEM repeiayn;HaBbIKOM HKCTIIEPUMEHTAIBHOTO
UCCIICIOBAHUS XapaKTePUCTUK ONITHYECKUX YCTPOUCTB.



4. CTPYKTYPA U COAEP)KAHUE JUCHUIIVIMHBI (MOAYJIS)

OO1mas Tpy10eMKOCTh TUCLUMILIMHBI COCTABIISIET 4 3aUeTHBIX euHuUll, 144 yaca.

Tabnuma 2.
Bunbl yayebnoit paboTsl, ®opmel
BKJIIOUAs! CAMOCTOSITEIbHYIO TEKYILEro
O6Bem
paboTy CTyAeHTOB . | KOHTpOJIs
y4eOHOMI
U TPYAOEMKOCTH (B Hacax) yCIIEBaeMOC
paboThl,
=) . TH
3) = 3| =z (no
ol © = g & IIPUMECHE
=N £l ol § HeoenaM
No Paznen (tema) 3| © 28] ¢ HUEM
gl © S| 8| @ cemecmpa),
n/m JUCIUTINHBI g = - » e A, | HHTEpaKT
Ol 5| E| & 3| % o | ¥| usmex bapys
3| E 51 2l =B B ~ IPOMEKYTO
T & 2 & 2 © E METO/IOB SHO
= S| & (B wacax /
= a| E aTTecTaluu
i = = %)
g 8| & (no
=R cemecmpam
)
1 [lenu u 3agaumn S |1-2] 2 10 2/100
JUCLUILTUHBL.
CocrosiHue u
HEePCHEKTUBbI
pa3BUTHUS BOJIOKOHHOM
OINTHKH.
2 | [IpuHIHMIEBI 5124 2 12 2/100
HIOCTPOCHHS U
XapaKTepHbIe
0COOEHHOCTH
BOJIOKOHHO-
ONTUYECKUX CUCTEM.
[{udpossie u
a”anorosle BOCII
! ®usuka cBera. S |57 2 |2 10 3/75 PeliTunr-
CBeTOBBIE BOJIHEI B KOHTPOJTb
MaTepUaATbHBIX Ne 1
cpenax.
4 | BojokoHHble 5189 | 2 |10 10 6/50
CBETOBOJBI U
onTHYecKue Kabeu.
5 | Coenunenus OB S5 110- 2 |2 |6 12 6/60
11
6 | OCHOBHBIE METO/IbI 5 | 12-] 2 12 1/50 PeiiTunr-
IPOU3BOJCTBA 13 KOHTPOJIb
BOJIOKOHHBIX Ne 2
CBETOBOJIOB.
7 | UcTtouHuku u S |14-| 2 |2 e 12 8/50
JIETEKTOPBI 16
ONTUYECKOTrO
W3JTy4YEHHUS.




8 OcHOBHBIE S{17-| 4 |2 12 1/17 PeiiTunr-
kommnoHeHTsl BOCII u 18 KOHTPOJIb
METOJBI UX Ne 3
peau3anuu.

Bcero 5 18 |18 |18 90 29/54 3auer

JIABOPATOPHBIE 3AHSATUSA

JIabopaTopHble 3aHATUS IPOBOJATCA B 5 ceMecTpe B 00beMe 18 uacoB U 10JIKHBI
CrocoOCTBOBATh 3aKPEIJICHUIO U YIIIyOJIEHHIO TEOPETHUECKUX 3HAHUH U MOJIYYEHHUIO
IIPAaKTUUYECKUX HABBIKOB paboThl. JIabopaTopHble pabOThl HOCAT UCCIIEI0BATENLCKUM XapakTep,
T.K. BO BpeMs JIOMAIIHEH MOATOTOBKH CTYAEHTHI COCTABJIAIOT IJIaH SKCIEPUMEHTAIBHBIX
UCCIIENOBAHUM, IPOrpaMMy padoTbl, TPOBOJAT IPEIBAPUTEIIBHBIE PACUETBI, HCIOJb3Ys MAKeT
IPUKJIAIHBIX IPOrPAMM.

Ilepeuensv nabopamopuslx pabom

No Tema nabopaTtopHbIX 3aHITUH Kosa-Bo
n/n 4acoB
1 M3mepenue nuarpaMMbl HalpaBIeHHOCTH MOTYIPOBOAHUKOBBIX | 2

MCTOYHHMKOB ONTHYECKOTO U3JIyYCHHUSI.
2 WccnenoBanue onTuyeckoro reHepaTopa Ha CBeTOM3Iydarouiem | 2
JHO/Ie
0r4-162
3 VccenoBanue onTHYECKOro reHepaTopa Ha Ja3epHOM JHOIE 2
OI'5-87(A, b)
4 M3mepeHne BOJIbT-aMIIEPHBIX U BATT-aMIIEPHBIX XapaKTEPUCTHK | 2
HMCTOYHUKOB ONTHYECKOTO M3JTYUYCHHSI..
5 2
OnTHyeckre coeaAUHHTEH.
6 Hepa3zbéMmHble coeinHEHNs] ONTHYECKUX BOJOKOH. 2
7 OnTuyeckue aTTeHaTopPhI. 2
8 OKOHIIOBKA BOJIOKHA. 2
9 HccnenoBanue xapakTepucTuk Gortoauona 2
Uroro: | 18

[TPAKTUYECKUE 3AHATUSA

IIpu npoBeneHUH NPAKTHUECKUX 3aHSATHII OCHOBHBIMH 3aa4aMH SBJISIOTCS:
1. 3akpemnieHue TEOPETHUECKOI0 Kypca MyTEM pacllMpeHus 3a/1a4 pacueTa rapaMeTpoB
9JIEMEHTOB ONTUYECKUX TPAKTOB M CHCTEM.
2. IlpuoGpeTeHne NpakKTHYECKUX HABBIKOB ONPEAEIICHHUS XapaKTePUCTHK YCTPOMCTB,
00pabOTKH pe3yIbTaTOB H3MEPEHHH, OCBOCHHUE MPOrPaMM KOMIIBLIOTEPHOTO
MOJI€TTUPOBAHHSI.



Tembl npakmuyeckux 3auamuil

No TEMA Kos-Bo yacos

1. @u3suka cBeta. CBETOBbIE BOJHEI B BEIIECTBE U 2
Ha rpaHulie pa3jena cpel.

2. Onrtuyeckoe BOJIOKHO. XapaKTePUCTHKH H 2
napamMeTphl.

3. Yucno MO B ONTUYECKUX BOJOKHAX 2

4. JlMcnepcHOHHbIE XapaKTEPUCTHKH ONTHYECKOTO 2
BOJIOKHA.

5. IIoTepu B BOJIOKOHHBIX CBETOBOJIAX 2

6. JlmiHa pereHepalliOHHOrO y4acTKa 2

7. CaeTou3yyaromue 1 JiazepHble 2
NOJIYIIPOBOIHUKOBBIE JIHOJIBL.

8. DOTOUYYBCTBUTEINIBHBIE JIEMEHTHI 2

5. Pacyer napametpos snemernToB BOCI] 2
Bceero 18

5. ObPA3OBATEJIBHBIE TEXHOJIOT A

5.1 AKTUBHBIE 1 HTHTEPAKTUBHBIE ®OPMbI OBYUYEHUS

C uenpro GopMUpPOBaHHS U Pa3BUTHS NPO(ECCHOHAIBHBIX HABBIKOB CTYIEHTOB B
y4eOHOM TIPOIECCe UCTIOB3YIOTCS aKTHBHBIC H HHTEPAKTHBHBIE (POPMBI IPOBEICHHS
3aHATHH B COYETAHMH C BHEAYAUTOPHOH paboToit: (;1abopaTopHble paboThl,
KOHTPOJIbHEIE 8y IMTOPHBIE pabOThl, HHAUBUAYaTbHBIE PT'P).

Hanpumep, nepen BeINOTHEHHEM KaXKI0# 1a00paTOPHOI pabOTHI CTYAEHTY CTaBUTCS
3a71a4a CaMOCTOSITEIbHO ONPEAEIUTD IUIaH 9KCIIEPUMEHTATIBHBIX HCCIEIOBAHNM, 10Ka3aTh
IIPETIOIaBaTelItO MOC/IEI0BATEILHOCTE IIOCTAHOBKU KCIIEPUMEHTa, 000CHOBATH BEIOOP
000py10BaHHUsl.

B xoxe o6cyxneHus Bo3HHKaeT He0OOXOAUMOCTh BBIIIOJTHEHHS MATEMAaTHUECKOTO
MOJICTTHPOBAHUS ONPEACIIEHHBIX THIIOB HCCIENYEeMBIX YCTpoHcTB. CocTaBisieTcs IIaH
TIPOBEICHUSI KOMIIBIOTEPHOTO MOJAETUPOBAHHS. 3aT€M BBIICHAETCS, KAKUE Pe3yJIbTaThl CIIEAYeET
oxuath. [locse mocTaHOBKH SKCIIEPUMEHTA BBICHSACTCS KAKOBBI IPHYMHBI PACX 0K ICHUS
Pe3yIbTaTOB MAaTEMaTHYECKOT0 MOJEIMPOBAHUS U IKCIEPUMEHTAIbHBIX HccienoBanuil. [locie
3TOT'0 SKCIIEPUMEHT MOKET OBITh TOBTOPEH.
5.2CAMOCTOSATEJIBHASI PABOTA CTYJAEHTOB
CamocTrosTenbHas (BHeayIMTOpHAs) paboTa CTYI€HTOB BKIIKOUAET 3aKpEILIEHHE
TEOPETHYECKOr0 MaTepralia Py IOArOTOBKE K BBINOJIHEHHUIO U 3all[UTe J1ab0paTOPHbIX 3aJaHHIH,
a TaKXKe TPH BBIIOJHEHUH HHAWBHIYaIbHBIX PI'P. OcHOBa camocTosiTenbHOM paGoTh! -
M3Y4€HHE JIMTePaTypPhl [10 PEKOMEHI0BAHHBIM HCTOYHUKAM, KOHCIIEKTY JIEKIHI, BBIIIOJTHEHHUE
pacu€ToB. [Tone3HbIM TOMOTHEHNEM K 3TOMY SIBIISIETCS HCIIOJIB30BAHHE [AKETA IIPOrPaMM
y4eOHO-MHKEHEPHOTO KOMIIBIOTEPHOTO MOAEIHPOBAHUS UIS YIIIYOIEHHOTO H3yUEHHs
MaTepuasa Ui BBIIOJHEHUS pacyEéToB.

5.3 MYJIbTUMEJJMHBIE TEXHOJIOI' U OB YYEHUS

JIeKMOHHBIE 3aHATHS IPOBOJATCS B BH/E NIPE3CHTALNN B MYyJIbTUMENUMHOM ay IMTOPUH C
HCIIOJIb30BAHUEM KOMITBIOTEPHOT'O NTPOEKTOPa U MIPEICTaBIEHHEM

CIanaoB.

CryzneHTam IpeaocTaBIseTcs KPAaTKUil KOMITBIOTEPHBINA KypC JEKIHMI U OMTHCAHHS
BCex1abopaTopHbIX paboT. MIMeIoTes KOMIBIOTEPHBICIPOrPAMMBI JUIs BBITOIHEHHUS



pabot u PI'P. KoMnproTepHble TEXHOIOIHH UCTIONB3YIOTCS ISl OhOpMIICHHUS TaO0PaTOPHBIX
pabor u PI'P.

5.4 JJEKIUUA ITPUTJIAINEHHBIX CHHEIIMAJIUCTOB

B pamkax yueOHOro kypca «IIpumeHeHHe ONTHYECKHX TEXHOJIOTHH B HHPOKOMMYHHKAIMOHHOM
TEXHHKE) IIPENYCMOTPEHBI BCTPEYN U JIEKLUH CIEHHATMCTOB, B YACTHOCTH JOKTOpa
TEXHHYECKUX Hayk, npogeccopa, 3aB. kadeapoit MDOU (r. Mocksa) B.I".Kaprainesa.

6. OHEHOYHBIE CPE/ICTBA JIUIA TEKYUWEI'O KOHTPOJISA
YCIIEBAEMOCTH, IIPOMEKYTOYHOM ATTECTALIMU 10 UTOI'AM
OCBOEHMUS JMCUUTIVIMHBI U YYEBHO-METOJUYECKOE
OBECIHEYEHUE CAMOCTOSITEJIbHOU PABOTBI CTYJIEHTOB

6.1 Bonpocnb! k pedTHHr-KoHTpO 10 Nel

1. Ocobennocrtu ananoroesix BOCII.

Ocobennoctu mudposbix BOCII u npumeHsieMble B HUX BHIbI MOIYJISALHH.

Knaccugukanuus norepb COeAMHEHUS ONTHUECKUX BOJOKOH.

ITonsiTHe uncioBoi anepTypsl, (hopMmyia UIst ee OnpeaesIeH s, TpeIeibl YUCIEHHBIX

3HaYeHUM 111 coBpemeHHbIx OB.

B 4éM npenMy1ecTBo Hepaz3bEMHBIX ONTHYECKUX COCTUHEHNIH ?

THunBl yCTPOMCTB 1718 MOBBIIIEHUs KayecTBa coeauHennit OB.

Knaccuduxauust onTuuecKux aTTeHIaTOPOB U UX TAPaMeTPBI.

Kaxue npruHIMIIEI HCNOJB3YIOTCS IPH CO3/IaHHM ONTHYECKHX aTTEHI0aTOPOB?

[Touemy npu BK/IIOYEHNH (DUKCHPOBAHHOIO aTTEHIOATOPA B ONITUYECKHH TPAKT

BHOCHMBIE TIOTEPH OKA3bIBAIOTCS 00JIbLIE YKAa3aHHbBIX HA HEM?

10. JI71st yero Hy>k€H UCTOYHHUK?

11. HazoBuTe 1Ba OCHOBHBIX BHJIa HCTOYHHUKOB B BOJIOKOHHOM OITHKE.

12. Yto u3yvaeTcst npyu peKOMOMHALIMHK YJIEKTPOHA C IBIPKOM B MOJYIPOBOAHUKE?

Bonpocsl k peiiTHHr-koHTpO K0 Ne2

13. Ilepeyncaute Tpu KOHCTPYKIMH Pa3beMOB HCTOUHHKOB , IPUBOMSIIKE K MOBHIIIEHHIO
3¢ (peKTUBHOCTH BBOJIA CBETA B BOJIOKHO.

14. Ilepeuncaute Tpu XapaKTePHCTHKH JTa3ePHOTO U3JIyYEHUs, OTIMYAIOLIUE €ro OT

M3JIyYEHUsl CBETOINO/IA.

15. Kak BeIpaxaroTcs noTepu, CBsI3aHHbIE C PACCOITIACOBAHUEM arepTyp HCTOYHUKA U

BOJIOKHA?

16. HazoBuTe 1Ba THIA BOJOKOHHO-OMTHYECKUX HCTOYHUKOB.

17. J171s1 uero ciiyxuT netexkrop?

18. Ha3oBuTe BuJ LiymMa, BOSHUKAIOIIETO W3-3a TUCKPETHOCTH [TOTOKA JIEKPOHOB.

19. HazoBuTe BU] 1IyMa, BO3HUKAIOIIETO M3-3a TEMIIEPATYPHBIX (QIIIOKTyaluii B
CONPOTUBJIEHUH HArPy3KH.

20. HazoBuTe nBa (akropa, orpaHMUMBAIOIIMX BPeMsi OTBETA ACTEKTOPA.

21. HazoBuTte aBa HanOoJjiee pacripoCTPaHEHHBIX THIIA TPUHUMAKOIINX LETEH.

22. KakoBa 11eJ1b UCTI0JIb30BAHUS Pa3bEMHBIX W HEPa3bEMHBIX COEIUHEHHIH?

23. Kakyo posib urpaet MexaHu3M (pUKCHPOBAHHUS OPHEHTALIMH BOJIOKHA B COEIUHUTEIAX ?

24. Ha3oBuTe TpU UCTOYHHKA BHYTPEHHUX MOTEPh B COCTMHEHHH

Bonpocel k peiliTHHr-KoOHTpO 10 Ne3

25. Ha3oBHTE TpH UCTOYHHMKA BHEIIHUX IOTEPb B COCIMHEHHH.

26. Yto 03HavyaeT U3MepeHue noTepb BKIOYEHUs? Kak MpoBOJNTCS 3aMUPEHUE B TAKHX

TEKCTax?

27. Ha3oBuTe nBa METOAQ, 10MYCKAIOUIMX CKOJI XOPOIIETro Ka4eCTBa.

28. HazoBuTe /1Ba BU/J1a OCHOBHBIX Pa3BeTBUTEIIEH.

29. Hapucyiite cxemy TpexnopTOBOrO HarpaBIeHHOIO pa3BETBUTEIS.

30. OnumuTe ¥ HapUCYyHTE cXeMy pabOThl LIEHTPAIbHO-CHMMETPUYHOTO OMTHYECKOTO
yYCTpOMCTBA.

<l il
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31,

32.

33.
34.

35.

36.

Kakast pasHuna Mex1y CKBO3HBIM M OTPAKAIOIIHM THIIOM pa3BETBUTENEH, HMEIOLINX
TOIIOJIOTHIO THIIA 3Be3/a’

B 4éM pasnu4ne ucnonb30BaHUs BOJIOKOHHO-ONTHYECKOTO KOMMYTATOpa ¥ MaCCHBHOIO
pa3BeTBUTEIS?
Kaxoi momycTumblil pajuyc u3ruda MeHblie: Py MPOKJIaAKe WK TIPU SKCILTyaTaluy?
Kakas nomyctimas pacTsirdBaromas Harpy3ka MakCUuMallbHast: Py NPOKIIANKE UM IIPH
9KCIUTyaTaluu?

Hazosute Tpu Haubosee pacpoCTpaHEHHBIX BH/IA JTOKATBHBIX CETEH M NPUBEANUTE HX
MAaKCUMAaJIbHbIE CKOPOCTH MepeayM JaHHbIX.

Kakoii Haubosee pacrpocTpaHeHHBIH pa3Mep BOJOKHA, HCIOIB3YEMOTO B JIOKAIBHBIX
ceTsax”?

6.2 Bonipocsl k 3auery

1 Beenenue. Llenn u 3a/1a4i JUCIUILIMHBIL.

2 OCHOBHBIE THITBI ONITUUECKUX COEAMHEHUM.

1 CocTosiHuE U epCHeKTHBBI PA3BUTHS BOJIOKOHHOMH OITHKH.

2 PacueT 1aHMHbI pereHepalmoHHOTO yJacTKa.

1 [IpMHIMIIEI TOCTPOECHHMST M XapaKTepHbIE OCOOEHHOCTH BOJOKOHHO-ONTHYECKHX
cucteM (BOCII).

2 OcnosHble Tunbl OB 1 MX Ha3HavYeHHe.

1 Lludpposeie u ananorossie BOCIL

2 MeToa XMMHYECKOIo 0Ca)/IeH s 110 apora3oBOi CMECH.

1 PacnpocTpaHeHHC ONTHYECKUX BOJIH B BELIECTBE.

2 Moaupuuuposanuslii CVD meton (MCVD)

1 [IpyuHIMI 1eHCTBUS CBETOBOIOB.

2 IT;1a3MeHHbIe NPOLECCHI BHYTPEHHETO OCANKICHHS

1 [TosiHO€E OTpaskeHe OT rPaHuUIl pasziesia AUIEKTPUIECKUX CpPe

2 MeTo1bl BHELIHEIO OCaXIEHUS

1 YnpaslieHHe IlapaMeTpaMu cpel

2 TexHoOrus BBITSIKKH BOJIOKHA U3 3arOTOBKH

1 B3aumoaeHcTBIC CBETOBOJOB C BELIECTBOM

2 TpeboBaHus K HCTOUHUKAM H3JTyYEHMS

1 JlyyeBo# aHasIM3 BOJIH B BOJIOKOHHOM BOJIHOBO/IE

2 Caerousityyarouiiie 1 jia3epHble U0 /1bl

1 BoJiHOBOI aHau1113 BOJIH B CTYIEHYATOM BOJIHOBOJE

2 OnTuyeckue nepe,iatonme Moy Im

1 Cnabonarmpasisioliee CTyIeH4aToe BOJOKHO

2 DOTOIETEKTOPDI

1 OmHOMOIOBOE 1:0TOKHO




2 Onruyeckue npUEeMHbIE MOMYJIH
\
1 { | paieHTHOE MHOTOMO/IOBOE BOJIOKHO
2 Onrvyeckue OTBETBUTENM U Pa3BETBUTEIIM
1 JaTyXaHHUe U CBSI3b MEXJY MOJAaMH B BOJJOKOHHOM CBETOBOJIE
2 ‘ | [epexmrouaTenn ONTUYECKUX KaHAJIOB
1 i OnTtuueckue kabenu
2  MoaynsTopsl cBeTa
1 |lons u BONHBI B MIOCKUX TPAMOYTONBHEIX CBETOBOIAX
2 OnTHYecKHe MOJSIPU3aTOPbl U YCTPOMCTBA YIIPaBICHHUS! NOJISPU3ALHEA.
|
1 - I'MIbI coeIMHEHHH U cr10COObI MX H3rOTOBJICHUS
2 BenTunun
1 - Buaer moteps B OC
2  OnTuyecKue aTTeHTIOATOPbI
1 | loTepu HEHICHTUYHOCTH [TapaMeTPOB CBETOBOJIOB
2 Onrtuyeckue (QUILTPBHI
|
1 - |loTepu B3aMMHOIrO pPacmoyIOKEHUs
2 ONTHYEeCKHE yCHIUTENN
|
1 llorepu ®penens B OC
2 MarHuroonTHyecKue yCTporuCTBa
1 VcTpoiicTBa NOBLILEHUS KAYeCTBa COCIMHEHUH
2 MyJBTUILICKCOPHI M IEMYJIBTUILIEKCOPBI
1 lludpossle 1 ananorossie BOCII
2 130JI0KOHHO-ONTHYECKHE HHTETPAJIbHBIE YCTPOHCTBA U CXEMBI

6.2 Pucu ino-rpadirueckast pabora
P!’ mo xypcy BblnosHsieTcs: B naToM cemectpe. Beimonnenue PI'P umeer nenbio
3aKpCeli/icii11€ OCHOBHBIX TEOPETUUYECKUX 3HAHUM, TTOJYYEHHBIX TP U3YYEHUHU JIEKITHH,

BBINO IHC 1111 JJa00PaTOPHBIX pabOT U MpakTHYeCKUX 3aHATUH. PacuéTtHo-rpaduueckas pabora
BBINOIHsI (¢S C IPUMEHEHUEM [TPOrpaMMbl MATEMaTHYECKOTO MOJICTHPOBAHUS HJIEMEHTOB
BOJIOKOI11 1 0-0NTHYecKuX cucteM nepegaun OPTICS.

PI'P cosie ukHT cemb pazaenoB: ¢pu3mnka cBera, 00UIHe XapaKTepUCTHKH ONTOBOJIOKHA, TOTEPH B
ONTH'ICCI X coeauHnTesiX, oomue napamerpel BOCII, mapamerpsl onTuueckux Kadesei,
HOTEI1 11 OIITHYECKUX Kabessix, oueHka Haaexxnoctu BOJIC.

BHy1)11 1 koro pasjiesia npou3BOAUTCS pacueT OCHOBHBIX MapaMeTPOB ONTHYECKUX JIMHUH U
cucTen 1 pegaud. [penonaBaTens 1aéT KaKAOMY CTYACHTY HHAMBHYaIbHOE 3a/1aHUE C
HCXO,!11, |11 JaHHBIMH JUJIS MATEMAaTUYECKOT0 MOJAEIMPOBAHUSL.



3apanus Ha pacyeTHo-rpaduyeckylo padory:
®dusuka csera.
3AKOH MPEJIOMJIEHHS CBETa,
XoJ Jy4a B KJIMHE.
XoJ1 Ty4a B IIpU3MeE
X0/ Jiyda B IJIOCKONApalJIeJIbHOM MJIAaCTHHE
| lonlHOE BHYTpEHHEE OTpaXKeHHE CBEeTa
6. llokaszarenu nmpejoMieHus (Ipu3ma)
7. llokaszareny rpejoMieHus (IJ1aCTHHA)
8. PacceuBaromas JuH3a
9. llumuapuueckas JIUH3a
10. Jludpakiius cBeTa Ha KPYTJIOM OTBEPCTHH
1. Kooddumuent orpaxenus Openens
O6mmue xapaKTepUCTUKH ONITOBOJIOKHA.
Yucnosast aneprypa
Jlucnepeus
Uneno Mo (UUCIIO BOJIH)
IlapameTp “nesbTa” (MHOTOMO/. BOJIOKHA)
[ l[onepeyHkle BOJHOBBIE YHCIIA
6. daszoBas CKOPOCTH
[ToTepu B OII'THYECKUX COSTUHUTENSAX
1. OaHOMOIOBBIE BOJIOKHA
2. MHOroMoa0Bbl€ BOJIOKHA
3. O0wue norepu
O6ume napametpsl BOCII
1. Ywucio KaHaoB
2. (a30BbId nokasarellb IIPeJIOMJICHHS]
3. | pynnoBoii nokasarein IpeJIOMICHHUS
4. ViuupeHue UMIYyJIbCOB
S. ]luHaMHUecKU# auana3zoH
6. lllymoBO¥H TOK
7. 1lIupuHa 1oJoCkl MPOIIYCKaHUS
8. (ymmapHble IOTepU Ha pa3BETBIICHHS
0. )luHaMMYECKUH AMANa30H IS [TO0CIeA0BaTEIbHON CUCTEMBI PACIIPEICTICHUS
10. O6uiee BpeMst TEXHUYECKOrO 00CTy)KHBaHKsI CHCTEMBI
[TapameTpbi ONTUYECKUX KaOeneh
1. Cucrema oOLIMX ITAPAMETPOB
2. PacueTr MexaHUYECKHX [TApaMETPOB
[Totepu B OIITHYECKUX KaOEIIX

O S

DR L —

1. lloTepu mo MOLIHOCTH

2. O6wee 3atyxanue B OK

3. Tlorepu B 3alIMTHON 00004KE

4. llotepu Ha paccesHHe

5. Tlorepu Ha Mmakpou3rudax

6. llorepu Ha MUKpou3rudax

7. llpupanienne 3aryxanus npu ckpyrke OK

Onenka na iexxnoctu BOJIC

OTka3

MHTEHCHUBHOCTb OTKA30B

[ lapameTp moToka OTKa3oB

[ lapaboTka Ha oTKa3

('p. BpeMsi BOCCTAaHOBJICHHS CBSI3U

I R S M
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BepositHocTh 6e30TKa3HOM paboTHI
KoadpuuueHT roToBHOCTH

Bpewmsi Ha oOHapyKeHe U PEMOHT MOBPEXKIEHUS
O6mee Bpems Tex. OOcayKUBaHUS

0 %0 N o

6.3 3apanus u Tectol st KOHTPOJast CPC no aucuuniube

3aganue Nel
1. M3yunth TEeOpeTHUECKHii pa3nen Kypca «Dusnka cBeTay
2. O3HAaKOMHUTBCS ¢ COOTBETCTBYIOIUM pa3esioM IpOrpaMMbl KOMIIBIOTEPHOTO
mozaemupoBanust «OPTICS»
3. OTBeTUTH HA BOIIPOCHL:
e KakoBbl 3aKOHBI, ONpEeAEIISIOLIME:
3aKOH MPEJIOMIICHUSI CBETA;
XO0J ay4da B KJIMHE.
XoJ ayva B IIpU3ME
Xoz gyya B IUIOCKOIapauIeIbHON MIJIaCTHHE
[lonHOE BHYTpEHHEE OTPAKEHUE CBETA
[TokazaTenu npenomieHus (Ipusma)
[Tokazarenu npeaomieHus (IJ1acTUHA)
Pacceusaroias nunsa
[{unuuapudeckas JuH3a
Judpaxuus cBeTa Ha KpyrjoM OTBEPCTUH
Koa¢ppunuent orpakenus Openens
e Ot Kakux MapaMeTPOB 3aBUCUT KOHEUHBIH pe3yJIbTaT KOMIBIOTEPHOIO
MOJIETUPOBaHUA?
e Kakue BeMUMHBI HE BIUAIOT HA pacYETHBIN mapameTp?

3amanue Ne2
1. M3yuuts TeopeTuueckuii pazaen kypea «OO1me XapaKTepUCTUKH ONTOBOJIOKHA)
2. O3HaKOMHUTBCS C COOTBETCTBYIOLIUM Pa3/ieJIOM IPOrpaMMbl KOMIIBEOTEPHOIO
MozaemupoBanust «OPTICS»
3. OTBeTUTH HA BOIPOCHL:
e KaxoBbl popMyIibl, ONpeaesIOIUe BETHUUHBL:
YucnoBas aneprypa
Jucnepcus
Ywucno Mmoa (4uciio BOJIH)
[Tapametp “nenbra” (MHOTOMO/. BOJIOKHA)
[TonepeyHbie BOJIHOBBIE YUCIIA
dazoBasi CKOPOCThb
e Ot KakuX MapaMeTPOB 3aBUCUT KOHEUHBIH pe3ysIbTaT KOMIIBIOTEPHOIO
MOJETUPOBAHUS?
o Kakue BeIMYMHBI HE BJIMSIOT HA PACUETHBIN HapameTp?

3aganue Ne3
11



1. U3yuuts TEOpEeTHUECKUH paznen Kypca «lloTepu B ONTHYECKUX COETUHUTENIXY
2. O3HaKOMHUTBCS C COOTBETCTBYIOIIUM pa3eioM IPOrpaMMbl KOMIIBIOTEPHOTO

moaenupoBanus «OPTICS»
3. OTBeTUTH HA BOIIPOCHI:

e KakoBbI 3aKOHBI, ONPEEIISIOLINE TOTEPH B BOJIOKHAX:

OnHOMOIOBBIE BOJIOKHA

MHOromMo10BbIE BOJIOKHA

OO6ume notepu

e Ot KaKuX MapaMeTPOB 3aBUCUT KOHEUHBIH pe3ysbTaT KOMIBIOTEPHOIO
MOJICTUPOBAHUSI?
e Kakue BeTHUMHBI HE BIUSIOT HA pacyETHBIN napameTp?

3ananue Nod
1. W3yuuthb Teoperuueckuii pazuen kypea «O6mue napamerpsl BOCIT»
2. O3HaAKOMHUTBCS C COOTBETCTBYIOLIUM Pa3JIeIOM IIPOrpaMMbl KOMIIBIOTEPHOTO
mozaemupoBanus «OPTICS»
3. OTBeTUTH HA BONPOCHI:
e KakoBbI 3aKOHBI OMpPE/IENSIONIHE!
3aKOoH IMpeTOMJICHHS CBETa;
Xon yda B KJIMHE.
Xon ayya B IpU3Me
Xo nyya B IJIOCKONapaieabHON IIJIaCTUHE
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
[Tokazarenu mpeaoMieHus (Ipru3Ma)
[Toxa3zaTenu npesomMiIeHus (IIacTUHa)
Pacceusaroinast 11uH3a
[{unuHapuveckas JTMH3a
Jludpaxius ceera Ha KpyrjoM OTBEPCTUH
Koadpduuuenrt orpakennss Openens
e OT Kakux IMapaMeTpoB 3aBUCUT KOHEUHBIH pe3ylbTaT KOMIIBIOTEPHOTO
MOJICTUPOBAHUS?
e Kakue BeJMYMHBI HE BIUSAIOT HA PAaCYETHBIN mapameTp?

3ananue NeS

1. U3yuuTs TeopeTHueckuii paszaen kypca «O6mue napamerpsl BOCII»

2. O3HaKOMHUTBCS C COOTBETCTBYIOLIUM pa3AeoM IIPOrpaMMbl KOMIIBIOTEPHOTO
monenupoBanus «OPTICS»

3. OTBeTUTH HA BOIPOCHI:
KaxoBsl (hopMyIibl, OIIpeaesStomue:
Yucno kaHaoB
da3oBbIii MOKa3aTeNb MPEIOMIICHHS
['pynmoBo# nokasaresb NpeJOMIIEHUs

YimupeHue UMIYyJIbCOB
JlnHaMuYeCcKui nuana3ox

12



[ITymoBO#i TOK
[IIuprHa MOJIO0CKHI MPOIYCKAHHUS
CyMMapHBbIe IOTepH Ha pa3BETBIICHHUS
JluHaMUYeCKHH Iuana3oH JUIs 0CJIe10BaTeIbHON CHCTEMbI PacIIpe/ieIeH s
OO11ee BpeMsi TEXHUUYECKOTO 00CITYKUBAHUSI CUCTEMBI
e  OT KaKux apamMeTpoOB 3aBUCUT KOHEUYHBIH Pe3yIbTaT KOMIIBIOTEPHOIO
MOJIEJIUPOBAHHUS !

e Kakue BeMYMHBI HE BIMSIOT HA pacuéTHbIM mapamerp?

3amanue Neb

N3yunth Teopuro u310kKeHHOro Kypca «[lapameTprr onTuyeckux kabdesei»
1. O3HaKOMHTECS C COOTBETCTBYIOLIUM Pa3/Ie/IOM IPOrPaMMbl KOMIILIOTEPHOTO

MozenupoBanus «OPTICS»
2. OTBETHTH Ha BOTIPOCHI:

e KaxkoBbl (hopMyIIbI, ONpeaesroLie:

O61mue napamerpsl OB

Mexanuueckue napamerpsl OB
e Ot KaKHX NapaMeTPOB 3aBHCUT KOHEUHbIH Pe3yJIbTaT KOMITLIOTEPHOTO

MOJIeIUPOBAHUS?

e Kaxue BeJMYMHBI HE BIMSIOT HAa PaCUETHBIN mapaMeTp?

3ananue No7
1. Msyuuts Teopetnueckuii paszaen kypca «Ilorepu B onTudyeckux Kademsx»
2. O3HaKOMHTECS ¢ COOTBETCTBYIOLIMM Pa3/ie/ioM POrPaMMbl KOMIILIOTEPHOTO
mozenupoBanusi «OPTICS»
3. OTBeTUTH HA BOIPOCHL:
e KakoBbl popMyJibl, ONpeaesIoIue:
ITorepu no mMomHocTH
O6wee 3aryxanue B OK
[Torepu B 3amuTHOM 060NOUKE
Ilotepu Ha paccesiHue
[ToTepu Ha Mmakpousrudax
[Totepu Ha MUKpoU3THOAX
IIpupamenue 3atyxanus npu ckpytke OK
e Ot Kakux napamMeTpoB 3aBUCHT KOHEYHBIN Pe3y/IbTaT KOMIILIOTEPHOTO
MOJEIUPOBAHUS?
e Kakue BeJIMYMHBI HE BIUAIOT HA PacUETHBIN mapamerp?

3ananue No§
1. M3yuuts TEOpeTuyeckuii paznen kypca «Ornenka HagesxxHoctd BOJICy
2. O3HaKOMHTECS ¢ COOTBETCTBYIOIINM Pa3/e/IoM IPOrPAMMBI KOMITBIOTEPHOTO
moaenupoBanusi «OPTICSy
3. OTBeTUTH HA BOIPOCHI:

e KakoBbI 3aKOHBI, ONPEIEISIONIHE:
Otka3 BOCII

13



MHTEeHCUBHOCTB OTKA30B
ITapameTp noroka oTKa3zoB
HapaboTtka Ha oTka3
Cp. BpeMst BOCCTAaHOBJICHHSI CBSI3U
BeposarHocTs 0€30TKa3HOM paboThI
Koaddunment rorosuoctu
Bpewms Ha oOHapy)ke€HHE U PEMOHT MOBPEXKIEHHSI
O6mee Bpemst Tex. OOCTy)KUBaHUS
e OT KaKkux napaMeTpoB 3aBHCUT KOHEUYHBIN PE3ybTaT KOMIBIOTEPHOTO
MOJEIUPOBAHUS?
e Kaxue BeJMUHHB] HE BIMSIOT HA PACUETHBIN mapamerp?

14



7. YYHEBHO-METOANMYECKOE U HHOOPMAIMOHHOE

OBECIIEYEHUE JIMCIHHUIIJINHBI

OcnosHas aumepamypa:

1. ®usnyeckre OCHOBBI BOJIOKOHHOW onTHKH: YueOHoe nocodue / A.B. Ctpekanos, H.A.
Tenskosa. - M.: 1] PUOP: HUII Uudpa-M, 2013. - 106 c. ISBN 978-5-369-00966-6
http://znanium.com/catalog.php?bookinfo=309267

2. Omntuueckue u3mepeHus [DaexTpoHHbIN pecype] / A. H. Anapees, E. B. 'aBpurnos, I'. I
Wuranus u 1p. - M.: YHuBepcurerckas kuura; Jloroc, 2012. - 416 c. - ISBN 978-5-
98704-173-2.
http://znanium.com/catalog.php?bookinfo=469178

3. BonokonHo-onTHueckue kabenu u naccuBHble KoMIOHEHThI BOJIII [DnexTpoHHbIN
pecypc] : yue6. nocodue/ E.3. CaBun. - M. : YMII XK/IT, 2012.
http://www.studentlibrary.ru/book/ISBN9785999400932.html

4. CHHXpPOHHBIE TE€JICKOMMYHHUKAIIMOHHbIE CUCTEMbI U TPAHCIIOPTHBIE CETH [ DIEKTPOHHBIN
pecypc]: yueO. nocobue / B.B. Kpyxmanes, A.Jl. Mouenos. - M. : YMII XAT, 2012.
http://www.studentlibrary.ru/book/ISBN97859994890356017.html

5. Iammos, A. b. OCHOBBI CBEeTOTEXHHKH [ DJIEKTPOHHBIN pecypc] : yueOHUK A1l BY30B /
A. b. llamuos. — U3x. 2-e, gon. u nepepad. — M. : Jloroc, 2012. — 256 c.
http://znanium.com/catalog.php?bookinfo=469432

Hononnumenvnas numepamypa:

1. Sxymenkos, FO. I'. Teopus u pacuer onTHKO-3IEKTPOHHBIX TPUOOPOB [ DIEKTPOHHBIN
pecypc] : yuebnuk / FO. I'. SIkymeHkos . - 6-e u3a., mepepab. u nom. - M. : Jloroc, 2011. -
568 c.
http://znanium.com/catalog.php?bookinfo=469679

2. BoJOKOHHO-ONTHYECKHE CETH M CUCTEMBI CBs3U. [DnekTpoHHbIH pecypce] / O. K.
Cxusipos. - M. : COJIOH-ITPECC, 2009.
http://www.studentlibrary.ru/book/ISBN5980031472.html

3. OnroMexaHHKa BOJOKOHHBIX CBETOBOIOB [ DIEKTPOHHBIH pecype] : yueOHoe mocodue /
B.J1. Yepnenko. - CIIO. : [Tonmutexnuka, 2011.
http://www.studentlibrary.ru/book/ISBN9785732509854.html
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Hepnozmqecnme H3JAHUA:

OTtevecTBEHHBIE KYPHAJIBI:
e PaoTexXHHKa,

e PajnoTexHUKA U JIEKTPOHUKA;
e [IpuOOpBI U TEXHHKA IKCIEPUMEHTA;

e [Tudposas 06paboTKa CUTHAIOB.

PedepaTnBHbIe sKypHAIBI:
e PagnoTexHuKa;
® DJIEKTPOHHKA.

3apy0e:kHble Ky pHAJIbI:
¢ [EEE Transactions on Communications;

¢ [EEE Transactions on Antennas and Propagation
NHTepHeT-pecypebl:

1. Kypnan "Paguorexnuka" - http://radiotec.ru/catalog.php?cat=jrl 1
2. http://mexalib.com/view/15117

3. http://znanium.com

8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

(MOJLYJIS])

MarepuaibHO-TeXHIYECKOe 00ecTieueHre TUCIUILTMHBI BKITFOUAET:
e KadenpaiabHble MyJIbTUMEIUIHBIE cpencTBa (aya. 301-3 u 335-3);

JUCHUITJIMHBI

e HabophI cnaiiioB o BceM JekuusaM (ot 10 1o 15 cnaiinoB no kaxa0# JeKUUN);
e OCHAIEHHAass MaKeTaMu Ui TPOBEACHUS MPAaKTUYECKHX U J1adopaTopHBIX paboT

naboparopust (ayxa. 510 -3)

IIpumevanus:
1. O61ee ynciIo IOATOTOBIEHHBIX ciaaiaoB Ooee 200.

2. Cnaiapl eXerogHo peJakTUPYIOTCS U MOJEPHU3HPYIOTCS B COOTBETCTBHH C Pa3BUTHEM

TEXHUYECKON U METOLUYECKON Oasbl.
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Pabouas nporpaMMa IHCLHUIIIIMHBI COCTaBIeHa B cooTBeTCTBHH ¢ TpeboBanusmu O®I'OC BO mo
Hanpasyenuto 11.03. 02 - MTHpOoKOMMYHUKAITMOHHBIE TEXHOJIOTHH U CHCTEMBI CBSI3H.

Pabouyro nporpammy cocTtaBui K.T.H. mpogeccop % CanoBckuit H.B.

(ouo, nonnuc\b/ -

Peuensenr:

I'enepanbhbiil nupextop OAO BKbB «Pangnocssizmny

K.T.H. /%’ bornanos A.E.
</

(mecTo paboTsl, fomkHOCTh, PO, noanucs)

IIporpaMma paccMoTpeHa i 0100peHa Ha 3aceanuu Kadeapbl PaaHOTEXHHKN U PATHOCHCTEM
IIporokon Ne /% ot ££4, /7 rona

~
3aBenyromuii kageapoit ,/é g Huxkutun O.P.
(®UO, noanuce) C

=D

PaGouas nmporpamma paccMoTpeHa M 0J00peHa Ha 3aceaHud yueOHO-METOAUYECKON KOMHCCHU
nanpasyienus 11.03. 02 - UHpOKOMMYHUKAITHOHHBIC TEXHOJIOTHH M CUCTEMBI CBS3H.
Ipotokon Ne /7 ot #£%. /% rona

>

ITpencenarens koMUcCHH e — Huxkutun O.P.

C/ (®UO, nonnucs)
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JIMCT HEPEYTBEPXK/JIEHUSI
PABOYEN ITPOT'PAMMBI TUCLIATIIMHBI

Pabouast nporpamma ono6pena Ha /f/ /4 yueGHbiii rox

Iporokon 3acenanus kapeapet Ne /. ot /.19 /% rona

3aBenyromuii kadgeapoit A2 Huxutun O.P.

PaGouyast mporpamma onobpena na £/ /% y4eGHbIi rox
IIpotokon 3acenanus kadeapsr N /z or /. L /6 rona

3aBenyroumii kadempoit S Huxutun O.P.
g
A
PaGouas nporpamma ogo6peHa Ha e yueOHBIN roj1
IIporokon 3acenanus xageapnr No / _or /Zﬂ//f //f%
3aBenyromuid kadeapoi —2— 7 Hukurtuu O.P.
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JIMCT NEPEYTBEPKIEHUA
PABOYEMN ITPOI'PAMMBI

PaGouas mporpamma oJJo0peHa Ha /- 4// 4 y4eOHBIN IO
I[TpoTtokou 3acenanus kadenpsr No L7 ot 4/ g //fogla »
3aBeayromui Kadeapon il / / //:// P AL vl

f
u//
#
A

Pabouas nmporpamMa o00peHa Ha 7 /2/ 7 yueOHBIH o

I[Tporokou 3acenanus kadenpbr No //( Ot L 7./ Fona

. . / “ B Al -
3aBenyronmii kapenpon A4 V. 7~ //7 JI77AL S
PaGouast mporpamMa ofoOpeHa Ha y4eOHBINA IO
[TpoToko:n 3acenanust kadenpnr Ne oT rozja

3aBeayromumi kageapoi




