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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JucuuniivHa «Bo/IOKOHHO-ONTHYECKHE JIMHUU CBS3W» o0ecrnieunBaeT (hopMHUpOBaHUE
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OIIK-1 CriocobeH npe/iCTaB/IATH COBPEMEHHYI HayuHYIO
KapTHUHY MUPA, BbISIB/IATh €CTeCTBEHHO-HAYYHYH0

OIIK-1.3
CYIIHOCTB 1TpobieM, ompeiesiiTh MyTH UX PeLleHus U
oLieHUBaTh 3¢ deKTUBHOCTh C/ieJIaHHOTO BbIOOpa
YK-2 CriocobeH ympaB/sTh TPOEKTOM Ha BCEX JTarax VK23

€r0 )KU3HEeHHOI'O IIMKJId

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00yYarOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CopepxaHue HHAUKATOpA Pe3yabTaT 00yuyeHust
HHAUKaTOopa

3HaTh KOHCTPYKL[UH U TEXHOJIOTUIO
W3TOTOBJIEHUSI OTITHUECKUX BOJIOKOH U
KabeJieif; MeTO/Ibl I3MepeHust
XapaKTePUCTUK ONTHUECKUX BOJIOKOH
1 Kabeseif; KaccuUKaIuio
WCTOYHUKOB ¥ TIPUEMHUKOB
OTITHUECKOTO U3/Ty4YeHUsi, OCHOBHbI®
XapaKTePUCTUKU, TPeOOBaHUS K HUAM;
OCHOBBI pabOThI TTACCUBHBIX
YCTPOMCTB ONTUYECKUX
TeJIEKOMMYHHUKAI[UOHHBIX CUCTEM;
OCHOBBI PabOOTBI U YCTPOUCTBO
PeTPaHC/ISITOPOB B ONTHUECKUX
Te/IEKOMMYHHUKALIMOHHBIX CUCTEMaX.
YMeTb BBISIB/IATh U aHA/TU3UPOBATh
HayuHYt0 rpobsemy B obactu
OTITHUECKUX CHUCTEM Tepeaaunt
uH(OpMaLMK, OTpe/esisiTh
BO3MOJKHbBIE TIYTH PeIleHUs.
Bi1ajieTh HaBbIKAMU M3MEPEHHUSI
rapamMeTpOB U pacueTa BOJIOKOHHO-
ONTHYECKUX CUCTEM TEepeayH.

AHanu3upyeT HayuHYIO
OIlK-1.3 npobJsiemy, oripe/iesisieT
BO3MOYKHBIE MyTH UX PELIeHUs

YK-2.3 Peanu3syer npoekT C yueToMm 3HaTb KOHCTPYKLIMU ONTUYECKUX
OCHOBHBIX 3TarloB )KU3HEHHOTO | BOJIOKOH U KabeJieil; OCHOBHbIE
L[UK/1a IIpoekTa. Moxer XapaKTepUCTUKU UCTOYHUKOB U
NIpe/iCTaBUTh pe3yJbTaThl IPOeKTa. | IPUeMHUKOB ONTUYEeCKOI0 U3/TyueHus;
CamoCTOoATe/IbHO OL|eHHUBaeT repejiaroLX U IPUHUMAIOLIUX
pe3y/bTaThl NpOeKTa OITUUYECKUX MOJIy/Iel, OCHOBbI pabOoThI

Y YCTPOWCTBO MAaCCUBHBIX YCTPOMCTB
TPaKTOB BOJIC; OCHOBbI pabOTHI 1
YCTPOMCTBO PeTPaHC/IATOPOB BOCIL.
YMeTb peanu3oBath NPOEKT BOCI C
Y4eTOM OCHOBHBIX 3TaloB




JKU3HEHHOTO ITUKJ/Ia TIPOEKTAa,
TIpe/ICTaB/ISTh Pe3y/IbTaThl IPOEKTa,
CaMOCTOSITe/ILHO OLIEHUBATh
pe3y/bTaThl POEKTa.

BnajeTs HaBbIKAMU pacyeTa v
aHa/iM3a BOJIOKOHHO-OTNITUUeCKUX
CHICTEM Tlepe/iauy.

2 MecTo aucuunivHbl B cTpykTrype OOII

W3yueHue [AUCHUIUIAHBI «BOJIOKOHHO-ONITUYECKUE JIMHUK CBSI3W» 0a3upyeTcs Ha
pe3yJibTaTaXx OCBOEHHS CJ/ieIyIOLNX AUCHUTUIMH/TIPAKTUK: «/IuHNN CBsi3u», «PagrorexHuueckue
cucTeMbl Tiepefaurd uH(opMarmn», «MHOrokaHanbHas repejaua MHGopMaLum», «Llndposas
00paboTKa CHTHA/IOB B CUCTEMax Tepejaur HHPOpMaIum»

Jucounuivza SIBJISIeTCS TpelIeCcTBYIOLen JJ1s JVICLIUTUIVH/TIDAKTHK:
«[Ipon3sBo/icTBeHHas IIPAKTHKA: NIPeAAUIITIOMHast TPaKTHKa»

3 O0BeM AUCIUILIMHbBI

O0beM AUCIMIITHHBI cocTaBisieT — 2 3ET

TpyAoeMKOCTh B aKaJeMUUeCKHUX Yyacax
. (OpuH akageMuuecKUil yac COOTBeTCTBYET 45
Bup yueoHo# paboThI
MHHYTaM aCTPOHOMHUYECKOT'0 yaca)
Bcero Cemectp Ne 3
OO0111ast TPYZ0EMKOCTD IUCITUTTUHBI 72 72
AyJWTOpHBIE 3aHATHUSA, B TOM UKC/Ie: 36 36
JIEKLINU 0 0
nabopaTopHbIe pabOThI 12 12
MpaKTUYeCKHe/CeMUHAPCKUE 3aHSITHUS 24 24
CamocrosTenbHast paborta (B T.u. 36 36
KYpPCOBOe MPOeKTUPOBaHKe)
Tpy0eMKOCTb TIPOMEXKYTOUHOM 0 0
aTTecTaluuu
Bu npome)xyTO4YHOM aTTecTalyu 3auer,
(UTOroBOrO KOHTPOJIS TIO JUCLIUTL/IHE) 3auer, Kypcosoid npoekT KypcoBoi
MPOEKT

4 CTpyKTypa U cojiep>KaHue JUCLUII/INHbI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIUHbI

Cemectp Ne 3

Bu/bl KOHTAKTHOI PaboThI
N | Mmoot | e | b | nacen | O | e
n/n p 1/1/1 S No Ko No Kos. No Kon. Ne Kon. KOH};moml
AHCH B Yac. B Yac. B Yac. B Yac. P
1 2 3 4 5 6 7 8 9 10 11
BonokoHHBIe
CBETOBO/bI U 1,2 1,2 12,
1 > 6 7 6 3,4, 12 Tect
OINTHUYEeCKUe 3 3
5,6
Kabenu
2 KoMIoHeHThI 4 2 4,5, 8 1,2, 12 Tect




BOJIOKOHHO-
3) 4’
OITUYeCKUX 6, 7 5 6
CUCTeM Tepejiay ’
BosokoHHO- 8,9, 19
3 | onmaneckne 56 | 4 10, 10 | 3,4 | 12 Tect
CUCTeMBbI TiepeJjaun 11,
5,6
12
IIpomesxyTounas 3auer,
aTTecTalust KypcoBoii
MIPOEKT
Bcero 12 24 36
4.2 KpaTKoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH
Cemectp Ne 3
Ne Tema Kpartkoe coaepxanue
1 BonokonHble cBeTOBOABI | Du3nueckure MpoLecchl B BOJIOKOHHBIX CBETOBOJAX.
Y OINTUYeCKue Kabeu 3aTyxaHue U JUCIIepCrs B BOJIOKOHHBIX CBeTOBOJAX.

XapakTepUCTHKM ONTHUeCKMX BOJIOKOH U Kabeel,
MeTO/bl UX U3MepeHust. KOHCTpyKIMY ONTHYeCcKux
BOJIOKOH U Kabesieil ¥ MaTepuabl /s UX
V3roTOB/IeHUs. TeXHOIO0rus: U3rOTOBJ/IeHUS
ONTUYECKHX BOJIOKOH U Kabeseil.

2 KomrioHeHTb! McTroyHuky onTuyeckoro usnyudenus. [IpyeMHuku
BOJIOKOHHO-OIITUYECKUX | ONTUYeCKOro usnydenus. [lepeparomue u
CUCTeM Iepezau TIpUHUMaIOLLIMe ONTHYecKre MoAyIu. Moaynanus u

JleMOAYJISILMsSI ONITHUYeCKol Hecylle. [TaccrBHbIe
ycTporictBa TpakToB BOJIC. MoHTa)X BOJIOKOHHO-
ONITHUeCKUX KaOesIbHbIX JIMHUM.

3 BosokoHHOo-onTHYecKue | PeTpaHCASTOPBI U pereHepatopsl. JIMHeiHble KO/bl
CUCTEeMBI Mepejauun yudpobix BOCII. IToMexoycTOMYMBOCTD
pereneparopos LIBOCII. ITopor uyBCTBUTE/IBHOCTU
MPUEMHOTI'0 OINTO3/IEKTPOHHOT0 MOJYJIS.
OnTrManbHbIA U KBa3UONTUMa/IbHBIN MPHUEeMbl
ONTHUYECKUX CUTHAJIOB C MPSIMbIM

¢doTo/IeTEKTUPOBAHKEM.
4.3 IlepeueHb J1aGOpPaTOPHBIX padoT
Cemectp Ne 3
. Ko/1-Bo akajeMu4ecKHx
Ne HaumeHoBaHue 1a00paTOpHON PadoThI
JacoB
1 Krnaccudukarysi onTHuecKrx BOJIOKOH U Kabesed 2
) 3aBUCHMOCTB NTapaMeTPOB ONTUYECKOT0 BOJIOKHA )
OT paguyca usruba
3 W3yueHue qucCriepCUy CUTHAjIA B ONITUYECKOM )
BOJIOKHE
4 M3yueHre XapaKTePUCTUK UCTOYHUKOB U 9
TIPUEeMHHUKOB ONITUYECKOTO M3/TyUeHust
5 MCCJIG,Z[OB&EIHG TI0JIOCHI TTPOMYCKaHUsI BOJIOKOHHO- 9
OTNITHUYECKOW JIMHUU CBSI3U
6 WccnepoBanue hakTOpoOB, BAUSIIOLIMX Ha 2

4



3G heKTUBHOCTh PabOThI BOJIOKOHHO-ONTUYECKOH
CHCTeMbI Tlepe/iaunt

4.4 IlepeyeHb NPAaKTHUYECKHX 3aHATHHN

Cemectp Ne 3

Ko/1-Bo akajeMu4ecKHx

¢doTo/eTeKTUPOBAHKEM

Ne Tembl NpaKTHUeCKHX (CEeMUHAPCKHX) 3aHATHI
4acoB

1 dusnueckue MpoLecChl B BOJIOKOHHBIX CBETOBO/AX. 9
Pacyet napameTpoB ONTUYECKUX BOJIOKOH

2 MeTozbl U3MepeHrs MapaMeTPOB ONTUYeCKUX 9
BOJIOKOH U Kabeieit
KOHCTPyKIIMY ONTHUECKUX BOJIOKOH U Kabesei.

3 TexHOM0rus U3roTOBIEHUS ONTUYECKUX BOJIOKOH U 2
Kabeseit

4 VcTOUHUKY ¥ TIPUEMHUKU OIITUYECKOT0 U3/TyYeHUsI. ’
[1OM u [IpOM

5 Mopynsiuys v eMOoAyIsLUs ONTUYeCKOro 9
V3/TyYeHUst

6 Onpe/:[eneHUHe TI0/I0CHI IIPOITYCKAHUS BOJIOKOHHO- 9
ONTHUYECKOU JIMHUM CBSI3U

7 [TaccuBHbIe ycTporicTBa TpakToB BOJIC 2

8 Petpancasitopsr OJIT 2

9 JIMHelHbIe KO/bl 2

10 Pacuer M/IM u nomexoycrorunBocty [IpOM 2

11 [Topor 4yBCTBUTEBHOCTY IPUEMHOTO 9
ONTO3/IEKTPOHHOI'0 MOAY/JISI
OnTHUMasbHBIN U KBa3UONTUMAaJIbHbIN TTPUEMBI

12 OTNITAUYECKUX CUTHAJIOB C TIPSIMbIM 2

4.5 CamocrosiTesibHas padoTa

Cemectp Ne 3

Ne

Bup CPC

Ko/1-Bo akajeMu4ecKHx
4JacoB

BbinonHeHre TPeHUPOBOUHBIX U 00yYaroInX
TeCTOB B /IUCTAHLIMOHHOM peXXHUMe

6

Hamnmcanue KypcoBoro rpoekTa (paboThbi)

OdopmieHre 0T4ETOB TI0 1TaOOPATOPHBIM U
TIPAKTUYECKUM paboTam

[ToaroToBka K 3auéTy

[ToaroTOBKA K TIPAaKTUYECKUM 3aHSTHSIM
(s1abopaTopHbIM paboTam)

| U |~ W N

[ToAroTOBKA K cAjaue U 3aluTe 0TUeTOB

9
6
3
6
6

B XoJe rnpoBeieHuns 3aHATUN 110 AUCHUIT/IMHE MCIIOJIB3YOTCA C/ieAyIolre NHTEPAKTUBHbBIE
MeTO/bI 06y‘-IEHI/IHZ AUCKYCCHd, Ae/10Basd Urpa

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI
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5.1 MeToanueckue yKa3aHHs /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILTHHBI

5.1.1 Metoauueckue yKa3aHus A o0yuarommxcs 1o KYpCOBOMY
NMPOeKTHPOBAaHUIO/padoTe:

Metouueckye yKa3aHUs K KypCOBOMY IPOEKTHPOBAaHUIO I10 KYpCY "BO/I0KOHHO-ONITUYeCKUe
JvHuY cBg3u" / IpKyT. roc. TexH. yH-T, 2007. - 34 c.

5.1.2 MeToauueckue yKa3aHHus /i 00yUJarOIUXCA M0 NPAKTHYECKHM 3aHSATHAM

1. JleonoBa H. B. Bo/10KOHHO-0NTHYECKHe CUCTeMBbI Tlepe/iauu : KypcC JIeKL|H /1Jis CTyAeHTOB
crietanbHOCTel 140611, 654200 / H. B. JleoHoBa, 2008. - 172 c.

2. JleoHoBa H.B. Bo/ioKOHHO-ONITUUECKHE JIMHUM CBA3U: MeTouuecKre yKa3aHus K
npakTHueckuM 3aHsTusM u CPC g1 oOyyvatoruxcs no HaripasieHuro 11.04.01 PagroTexHuka
[Tporpamma: «PafirioTexHHYeCKHe TeJIeKOMMYHHKALIMOHHbIE yCTPOMCTBA U CUCTEMBI» -
NpHNUTY, 2018. - 23 c.

5.1.3 MeToauuecKue yKa3aHusi /1A 00y4arOIUXCA M0 JIad0paTOpHBIM padoTam:

1. BonokoHHO-onTUYeCKHe Kabesid U CUCTeMBI : METOZ. YKa3aHUs K BbITIOTHEHHIO y1ab. padbot. Y.
1/ WpkyT. roc. TexH. yu-1, 2002- .- 38 c.

2. MeToiuuecKye yKa3aHusl K labopaToOpHBIM paboTaM 1o Kypcy "Bo/oKOHHO-OMTHUeCKue
JMHUM cBsi3u" [OneKTpoHHbIN pecypc] : YacTh 2 Asst cTyieHToB crietyansHocTy 180300,
200700 / UpkyTckuii roc. TexHndeckuii yH-T, 2004. - 25 c.

3. MeToanyeckye yKa3aHusi K 1ab0paTOpHBIM paboTaM 1o Kypcy "BosioKoHHO-onTHYecKure
JUHUM cBsi3u" [D1eKTpOoHHBIN pecypc] : YacTs 3 Asi cTygeHToB crieljuanbHocTy 180300,
200700 / UpkyTCcKuii roc. TexHu4eckut yH-T, 2004. - 22 c.

4. Jleonosa H.B. OniTrueckue Te1leKOMMYHHUKAL[MOHHbIE CUCTeMbl: MeToauyeckue yKas3aHus K
nabopaTopHbIM paboTaM /111 00yUaroLuXcst 1o HarpaeieHuro 11.03.02
«/IH(OKOMMYHHMKaI[MOHHbIEe TEXHOJIOTUU U CUCTeMbI CBsi3u» [1podusib NoAroToBKY:
«MHoOrokaHaabHbIe TeJIEKOMMYHUKAL[MOHHbIe CUCTeMbI». - HacTs 4 - UpHUTY, 2018. - 46 c.
5. Jleonosa H.B. BoyIOKOHHO-OIITHUYeCKYe JTUHUU CBA3U: MeTouueckue yKa3aHUus K
nabopaTopHbIM paboTaM /i1 oOyuaroluxcst o HarpaeieHuro 11.04.01 PaguotexHuka
[TporpamMma: «PaioTexHUYeCcKre TeJleKOMMYHUKALIMOHHbIE yCTPOMCTBA U CUCTEMBI». -
VpHUTY, 2018. - 46 c.

5.1.4 MeTtoauueckue yKa3aHHus /i 00yUJaroIUXCA 10 CAaMOCTOATeIbLHOM padoTe:

Jleonosa H.B. Bo/10KOHHO-ONITUUECKUe JIMHUU CBA3U: MeToguueckre yKa3aHus K
nipakThyeckuM 3aHsTusIM U CPC 15t oOyuaromyxcs 1o HarpaBsieHuto 11.04.01 PaguorexHuka
[Tporpamma: «PasgroTexHryecKue TeJleKOMMYHHKALIMOHHbIE yCTPOUCTBA U CUCTEMBD» -
NpHUTY, 2018. - 23 c.

6 @DoHJ OLEHOUHBIX CPEeACTB AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBeJeHHUs
NMPOMEeXYTOYHOH aTTeCTaluy Mo JUCHHUILINHe

6.1 OreHoYHbIe Cpe/CTBA /IS NPOBeieHUs TeKyIero KOHTPOJIs
6.1.1 cemectp 3 | Tect

OnucaHue npoueaypsbl.



TecTbl IPOBOASATCS B AUCTAHLIMOHHOM pexkuMe. Tlocre n3yueHust Kax10ro paszena CTyIeHT
OTBeYaeT Ha BOIPOChI TeCTOB.

[Ipumep Tecta K Teme 1.1

1. Kakue akTopsl 0Ka3piBa Haubosiee CUIbHOE B/IMSTHYAE Ha OTKPBIThIE JIMHUW ONITHUYEeCKOM
CBSI3U

[ToBbIlIeHHAs B/I&XKHOCTB, OCaZKU, TYMaH

[Tepenazibl TeMITepaTyphl

Vi3MeHeHHs1 aTMOC(epHOro JiaB/IeHNs

MarnutHsle 6ypu

CunbHbIe MarHUTHBIE TT0JIS

. KakuM 3aTyxaHueM o6s1aziaiv repBbie ONMTUUYeCKre BOJIOKHA
10000 nb/xm

1000 gb/km

100 gb/km

10 nb/Kkm

. B HacTosimee Bpems B Hallleld CTpaHe ONTHUECKHe Kaber Maslo UCII0/Tb3YIOTCS
11 opraHu3alii MarvCTpasbHbIX JIMHUN CBSI3U

[l opranu3aly 30HOBBIX JIMHUW CBSI3U

[lns opranu3alnyu ropoiCKMX JTUHUNA CBA3U

4. [nist opranu3any abOHEHTCKUX JIMHUNA CBSI3U

4. bnaro/iapsi KAKOMy OCHOBHOMY CBOMCTBY ONTHYeCKUe Kabesu UCIo/b3yI0T B O0PTOBOM
anmnaparype

Marioe 3atyxanue

Huskas gucrniepcus

bonbime [MHbI pereHepaljuoOHHbIX YYaCTKOB
HeBocrnpryMUMBOCTE K 3/1eKTPOMAarHUTHBIM ITIOMeXaM
Marble riepeKpecTHble [IOMexy

. Ha xakue rpynmel nozipaszesisitoTcss MHOTOMO/IOBbIe BOJIOKHA
CryneHuaTble U rpaJjieHTHbIe

OpHOCTYyIIeHYaTble ¥ MHOTOCTYIIeHYaThble

[Mapabonuueckue U runepboIMUeCcKre

. KakoB fuameTp cep/LieBUHBI OZJHOMOZIOBOTO BOJIOKHA

3...5 MKM

6...8 MKM

10...15 Mkm

15...20 MKM

. Ha xakoMm (pr3rueckom siBJieHMM OCHOBaHO pacIipOCTpaHeHre CBeTa 110 BOJIOKHY
Paccesnue cBeta

[Torsowenue ceeta

[TonHOe BHyTpeHHee OTpaykeHue

IIpenomnenue

. Kakue BosiHBI 00ecrieunBaroT nepejjauy MH(GOpMaLy B CBETOBO/IE
Hanpasnsemsle

N3nyuyaemeie

BriTekatonue

. Kakast Mmogia He IMeeT orpaHMYeHHUH I10 YacToTe

HE11

EO1

HO1

EH11
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10. 511 0AHOMO/IOBOM Tiepe/jauu JOJKHO BITOMHATHCS ycaoBre (d0 - KpuTuueckuii uameTp

cep/LeBUHbI)
1. d<do
2. d>do
3. d=do

11. OnpegenuTs AUaMeTp CepAeUYHUKa OJJHOMO/IOBOI'O BOJIOKHA C TPaJeHTHBIM npoduieM
TI0Ka3aTeJisl peJIOMJIeHUs C IIPOHUI[AeMOCThIO Cep/IeUHrKa B IieHTpe  1=2,25 1 000/710UKH
2=2,1Ha =1,3mMxm( 1= 2=1).

d0=2,05 MKM

d0=2,57 MKM

d0=5,89 MkMm

d0=7,35 MKM
5. d0=9,91 MKM
12. OnipeienuTh paboTaeT /i B OJHOMOZIOBOM pexkumMe W—CBETOBOJ, C PAIMyCOM CeP/IL[€BUHBI
a=8 MkMm, n1=1,450, n2=1,447, =1,3 mxMm. HopmMupoBaHHass KpuTHUuyeCckasi 4acToTa IepBoro
BBICILIET0 THIIA BOJIHBI paBHa 3,832.
1. pPeXXUM OJHOMO/IOBbIV
2. pe>XXUM MHOTOMO/IOBbIH
13. OnpefieIUTh KOJMUECTBO MO/, HallpaBJisieMbIX CBETOBO/IOM CO CTYI€HYaTbIM MpoduieM
roKasareJsis npejioMJieHus ¢ mapamerpamu n1=1,4665, n2=1,4520, a=25 mxkm, =1,06......

PN

1. N=143
2. N=254
3. N=312
4. N=464
5. N=598

14. OnpefenuTe 4aCcTOTY U [JJIMHY BOJIHBI OTCEYKU OZJHOMOZOBOT'O BOJIOKHA C IPaJiJMeHTHbIM
nipocusieM MokKasaTeJisi IpesioMJIeHUsI C ToKa3aTe/siMu rpesioM/ieHus B LueHtpe n1=1,51, B
o6osiouke n2=1,48, ¢ AUaMeTpOM CepALieBUHbI 8 MKM.

1. A0=9,23 mxwm, f0=0,678*1014 I'yy

2. Ao=7,89 MkMm, f0=0,734*1014 I'y

3. A0=5,89 mkwm, f0=0,855*1014 I'yy

4, Ao=3,13 MkMm, f0=0,959*1014 I'y

5. Ao=2,83 mxm, fo=1,359*1014 I'yy

15. OnpesieMTh HOPMUPOBAHHYIO YaCTOTY M IPaHULibl M3MeHeHus1 (ha30BOil CKOPOCTH B BOJIOKHE
¢ =1,55 MM npu Ko3hduIeHTax TpesIoMIeHUs Cep/ilieBUHBI U 000/10uku n1=1,48, n2=1,45,
TIpU pajiyce cep/ileyHrKa KBapLeBOro BojoKHa a=10 MKM.

1. V=5,23, vip=(2,05...2,37)*108

2. V=7,56, vp=(2,12...2,45)*108

3. V=9,45, v¢p=(2,45...2,87)*108

4. V=10,72, v=(2,01...2,71)*108

5. V=12,02, v=(2,03...2,07)*108

16. OnpefenuTs YUCIOBYIO anepTypy BoJIOKHa ¢ n1=1,4665, n2=1,4520.
1. NA=0,201

2. NA=0,206

3 NA=0,223

4 NA=0,243

5 NA=0,275

17. PaccuutaTth UMC/I0 MO/, B CTYIIeHUaTOM BOJIOKHe TIPU HOPMUPOBAHHOM yacToTe V=5,52.
1. N=11

2. N=15

3. N=45



BOHPOCBI AJIs1 KOHTPOJIA:

1. WcTopust pa3BUTHsI ONTUUECKOM CBsI3U. [JJOCTOMHCTBA ONTHUeCKUX Kabenel u ux
TIpUMEHeHue.

2. [TepcrieKTUBBI pa3sBUTHS ONTUYECKOU CBsA3U. CIIeKTpaibHOe yIJIOTHEHHE.

3. CTpyKTypa BOJIOKOHHOTO CBeTOBOa. OJHOMO/IOBbIE U MHOTOMO/OBbI€ CBETOBO/IbI, UX
KOHCTPYKTHMBHOE OT/INYMe.

4. [Tpoduns nokaszaTesisi mpesioMsieHus1. IB/ieHUe MOJIHOTO BHYTPEHHEr0 MpeioM/IeHNs B
CBETOBO/AX.

5. ArnepTypHBbIH YroJi, UMC/I0Basi anepTypa, ee CBsi3b C MoKa3aTessIMU NTpeJIOMJIeHus
CepALIeBUHBI U 000I0UKH.

6. HaripaB/isiemble, BeITeKarolljyie ¥ U3Jjly4yaeMble BO/IHBI B CBeTOBOZe. Ktacchl U MO/bI
3JIEKTPOMAarHUTHBIX BOJIH, PACIIPOCTPaHSIOLMECs B BOJIOKOHHBIX CBETOBO/AX.

7. KpuTtnueckas yactora u Ji/iiHa BoiHbl. OCHOBHAasi MO/la, OJHOMO/IOBbIM PeXXUM
nepesaud. MakcrMarnbHbIM AaMeTp CepALIeBUHBI /11 OHOMOZ,0BOM Tepejayuy.

8. Uucsio BOJH, pacnpoCTpaHALIMXCS B CBeToBOe. HopMupoBaHHast yacTora.

9. Cob6cTBeHHbIe U KabeTbHbIe TIOTEPH.

10.  UYro Takoe gucriepcusi, 4eM oHa 00yCIOBIeHa?

11. [ucrniepcysi B 0fHOMO/J0BOM BOJIOKHe. D deKT B3aMMHOI KOMIIeH Al MaTepranbHOU 1
BOJIHOBO/IHOM [IMCIIEPCUU.

12. Hducrniepcust B MHOTOMOZ0BOM BOJIOKHe. MeXMoi0Bast JUCIiepcus, IIPUYKUHBI ee
BO3HUKHOBEHUSI.

13. CpaBHUTe/IbHas XapaKTepPUCTHKA [JUCIIePCUOHHBIX CBOWMCTB I'PaZJMeHTHBIX U
CTyIeHYaTbIX BOJIOKOH.

14. MexxmozioBas Aucriepcyst Ha KOPOTKUX U JJIMHHBIX TUHUAX. B yem npuuvHa oTinuus’?
JvHa cBsi3U MOZ,.

15. ITporyckHasi criocoOHOCTB U JanbHOCTH Tiepesiauu o OK.

Kpurepumu onjeHuBanus.

CrygeHt Habpan MmeHee 60 6a/i/IoB — HEYJOBJIETBOPUTETBHO.
Crygent Habpan 60 — 74 6a/ioB — Y/JOBI€TBOPUTETHHO.
CrygeHt Habpan 75 — 89 6a/ioB — XOpOIIIO.

CryaeHT Habpasn cBbitre 90 6a/isIoB — OTIMUHO.

6.2 O1jeHOYHBbIEe Cpe/CTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCTaliu

6.2.1 Kpurepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MmeToabBI)
NupukaTop JoCcTHXXKeHMs
Kpurepumu onjeHnBanus OLleHHMBaHMS
KOMIIeTeHI[UH .
NMPOMe)XyTOUHOM
aTTecTauyu
OIlK-1.3 CBobOoHO OpUEHTUPYeTCs B | YCTHOe
TeOpeTUYeCKOM MaTepuase 1o | cobeceioBaHre TIO
TIOCTPOEHHUIO BOJIOKOHHO-ONTUYECKUX | TEOPETUUECKHUM
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CHUCTeM Tiepeflaud, 3HaeT OCHOBHbIE | BOMpPOCaM  W/WIA
TIOHSITHS, yMeeT paCCUMThIBaTh OCHOBHbIE | BBITOTHEHHE
rapaMeTpbl ONTUUYECKUX BOJIOKOH U | MPAKTUYECKUX
Kabesell ¥ CUCTeMBI Tiepe/lauM B I[eJIOM, | 3aJaHUM.

MOJKET TpaMOTHO O0OOCHOBaTh BBIOOD
CHCTeMbI repejauu, ONTUYEeCKOTO
Kabesisi, TWMA WCTOUYHWKA W TIPHEMHHKA
W3/TydeHus, cxemy TIOCTPOEeHUS
JIMHEMHOTO TpakKTa.

YK-2.3 CB0OOOJHO crpaB/isieTcs C 3ajayaMH, He | YCTHOe
3aTpyAHSIeTCs C OTBETOM ripu | cobecejoBaHue 10
BU/IOM3MEeHeHUHN 3aJlaHul, TIPaBU/IBHO | TEOPeTUUeCKUM
000OCHOBBIBAa€T  TIPUHSTOE  peIleHue, | BOMpocaM  W/WIH

JIeMOHCTPUPYET Pa3HOCTOPOHHUE | BBIMOIHEHHE
HaBbIKK W TIpUeMbl  BBITIOJIHEHUS | TTPAKTUUECKUX
TPaKTUYeCKUX 3a7au 3a[jaHui.

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 3, TumnosBsble oLeHOYHBbIE CPeCTBA /ISl IPOBe/JeHUs 3aueTa 1o
AUCLUTIITMHE

6.2.2.1.1 Onucanue npoueaypobl

3auet ipoxoauT B hopme TecTta. VITOroBbIN TeCT BK/IIOUaeT B ce0st BOIIPOCHI U 3a/1auM U3 BCEX
TeM Kypca. JJoryckaercst 3 mornbITki. OrpaHuyeHue 1o BpemeHu 1,5 vaca.

6.2.2.1.2 Kputepuu oLieHUBaHMSA

3auTeHo He 3auTeHo
CrygeHT Habpas B utorooM Tecte 6osiee 60 | CryaeHT Habpas B UTOrOBOM TecTe MeHee 60
OanoB banoB

6.2.2.2 Cemectp 3, TunoBbie oLleHOUHBbIE CPEACTBA AJIA KYPCOBO# PadoThI/KypCOBOTro
NPOeKTHPOBAHUA MO0 AUCLUIIUHE

6.2.2.2.1 OnucaHue npoueaypsbl

KoHTposbHbIe BOMPOCHI K 3aljUTe KYPCOBOTO MPOEKTa

1. OpHOoMO/0Bas repesiaya 1o CBeTOBOZAM

2. 3aryxaHue B ONTHUYECKUX BOJIOKHAX U Kabessix

3. [TpruyHBI BO3HUKHOBEHHUS 3aTyXaHUs B ONTUUECKUX BOJIOKHaX. CocTaBsoLye NI0Tepb
4. 3aBUCHMOCTb 3aTyXaHUs B BOJIOKHAX OT JJIMHBI BOIHbL. «OKHA MMPO3payHOCTH»

5. [ucniepcust curHana B BOJIOKOHHBIXCBeTOBOZaX. [IpuurHbBI BO3HUKHOBEHUS U
COCTaBJISIFOLME IUCTIEPCUN

6. [ucnepcust B 0HOMOZOBBIX U MHOTOMOZ,0BBIX BOJIOKHaX

7. KoHCTpyKLIMY OZHOMO/IOBBIX BOJIOKOH 6e3 coxpaHeHUs MoJIsipyU3aLin

8. KoHCTpyK1My 0JHOMOZIOBBIX BOJIOKOH C COXpaHeHUeM MOospr3alin

9. Knaccudukaiysi iCTOUHUKOB onThyeckoro usnyuenus st BOJIC, TpeboBaHus K HUM
10.  Knaccudukariysi MpreMHHUKOB ONITUUECKOT0 U3/TyUYeHusi, TpeOOBaHUs K HUM
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11. ®dotogerekropsel BOCII. XapakTepuCTUKU IPUEMHUKOB ONTUYECKOr0 U3/IyUYeHUst
12.  Ilepeparomme onrnueckure mogyid BOCII

13. [Tpuemusle ontrueckue Moy BOCII

14.  O6oO011ieHHasi CTPYKTypHasi CXxeMa LU(POBOro peTpaHCIsATopa

15. Ob6o61meHHast CTPYKTYpHasi cxema [u()poOBOTO pereHepaTopa

16. JIunetinbie Ko/pl 1UdpoBbix BOCII. TpeboBaHus K TMHEWHBIM KO/laM

17. Turnbl TMHEMHBIX KOJ0B U UX (hOpMUPOBaHUe

18. bunapnsie kozb! U@poBeix BOCII

19. OcHoBHBIe UCTOYHUKH LIyMOB ITOM 1 MeTOAbI UX YMEeHbILIeHUs

20. Ncrounuku mymos OJIT.

21. PacueTt BepOSTHOCTH OLIMOKH pereHepaTopa, 3aljii{eHHOCTb.

22. MwuHuMasbHas leTeKTMpyeMasi MOLLHOCTb, KBAHTOBBIU Ipe/iesT 1eTeKTHPOBaHUS
(dhoTOnpreMHOr0 yCTpPOHCTBa

23. OKBUBajleHTHas cxema 3amelenus [IpOM pgnst pacueta C/I

24. [Topor uyBCTBUTENIBHOCTH U 3KBUBa/IeHTHasl MOLHOCTS 1tyma [IpOM ¢ mogynsauyen
VHT@HCHBHOCTH ONTUYECKOI'0 U3J/ly4eHUs U MPsSMbIM [eTeKTUpOBaHWeM aHa/I0r0BOI'0 CHMIr'Hasla
(p-i-n-® /)

25.  Tlopor uyBctBuTenbHOCTU [IpOM € MopynsiLieii MTHTEHCMBHOCTH ONTUYECKOTO
W3/TyueHusi U MPSIMBbIM [leTeKTUPOBaHKeM aHa/nioroBoro curHana (JIG/I)

26. OnTuMasbHbIN (KBa3UONTHMAabHbIN) pueM ontruyeckoro usnyuenus LIBOCIT

27. OnTuMasbHbIM TPUEMHUK Ha OCHOBe p-i-n-DJ]

28. OnTUMasbHbIM IPUEMHUK Ha ocHoBe JID/]

K 3awure cTyzieHT [0/DKeH NMOArOTOBUTE 10K/a/l, COZleprKalljii MOCTaHOBKY 3a/jauu
MIPOEKTHUPOBAHUS, KPAaTKOe M37I0’KeHHe TIPO/ie/IaHHOW pabOoThI ¥ BBIBOBI. ABTOD ZIOK/Ia/ibIBaeT
pe3y/bTaThl CBOel paboThl B TeueHUe 3-5 MUHYT U OTBeuaeT Ha BOTIPOCHI U/IeHOB KOMUCCHH.
ITpu orjeHKe pabOTHI YUUTHIBAIOTCS MMPABUIBHOCTE PAaCueToB, 000CHOBAHHOCTh BBIBO/IOB,
rPaMOTHOCTb U KaueCcTBO 0()OpMJIeHUS] paCYeTHO-MOSICHUTE/IbHOM 3alTMCKH, COZlepKaHue
[IOK/Ia/la ¥ OL|eHKa OTBETOB Ha MOCTaB/IeHHbIe BOIPOCHI.

6.2.2.2.2 Kputepuu o1jeHUBaHUs

YeTKO U JIOTUUeCKU
CTPOMHO OTBevyaeT
Ha BOTIPOCHI,
MPaBUWILHO
000CHOBBIBaeT
TIPUHSITOE PelleHue
TIpH BBIOOpE

ero, HO JIOTyCKaeT
HeOoJIbIIIIe
HEeTOYHOCTH B
oTBeTax Ha
BOIIPOCHI,
000CHOBEIBAET
MIPUHSTOE pelleHne

YCBOWJI €70 JleTasei,
JlOIyCKaeT
HETOUHOCTH,
He/0CTaTOYHO
TIpaBUIbHbIE
(hopMyMpPOBKM B
OTBETax Ha BOMPOCHI,

Y poBierBopuTe/IbH
OT1/1MuHO Xopouio HeypoBiierBopuTe/1bHO
0
PacueTsr PacueTsl B pacuetax ecTb B pacuertax ecTb
BBLITIOJTHEHBI BEPHO, | BBITIOJIHEHBI BEPHO, He3HauuTe/IbHbIe 3HauUTe/IbHbIEe OIINOKH,
TOSICHUTe/TbHAas TIOSICHUTe/TbHAast OLITHOKH, TIOSICHUTe/TbHast 3amm1cKa
3armMcKa 3armcKa TOSICHUTe/ThHast odopmiieHa TPaMOTHO,
odopmsieHa odopmsieHa 3arnucka oopmsieHa | [IOK/aj, He I0CTaTOUHO
rPaMOTHO, IOK/a/l | TPaMOTHO, [IOK/IaZi | TPaMOTHO, JOK/Iaj He YeTKUH, He 3HaeT
YeTKUH, YeTKUM, TBEPZ0 JIOCTaTOYHO YETKUH, 3HAUYUTe/JLHON YacTH
Cojlep>KaTebHbIH, 3HaeT MaTepHall, vMeeT 3HaHWs TOMBKO | MaTepuasa, AOoMycKaeT
vcyepIibIBatolLle, rpPaMOTHO U 10 OCHOBHOTO CyIlleCTBEHHbIE OIIUOKH,
1oC/ieZloBaTebHO, | CYyILLeCTBY U3/1araeT Marepuarsa, HO He HeyBepeHHO, C

O0MBIIIMU
3aTpy/JHEeHUSIMH
000CHOBBLIBAET BEIOOP
00bopy/j0BaHUs.
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obopyoBaHus, nipu BbIOOpe HapyIIeHUS
Ba/leeT obopy/10BaHUSI. JIOTUYeCcKon
Pa3HOCTOPOHHUMH TOC/IeJ0BaTeTbHOCTH
HaBbIKaMU U B U3/I0)KEHUH
TIpreMaMu Marepuaria.
BBITOJTHEHUS
MPaKTHUeCKUX
3ajau.

7 OcHOBHas y4yeOHasA MTepaTrypa

1. MeTtouueckue yKa3aHusl K KypCOBOMY IPOEKTUPOBAHUIO 110 Kypcy "Bo0JIOKOHHO-OIITUYeCKHe
JiuauM cBa3u" / IpKyT. roc. TexH. yH-T, 2007. - 34.

[Caitt] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-9728.pdf

2. MeTtoauueckue yKa3aHUs K KypCOBOMY IIPOEKTHUPOBAHUIO I10 KypCy "BO/IOKOHHO-ONITHUUeCKUe
JIUHUY CBA3U" [DJIeKTPOHHBIN pecypc] : aJsis ctyAeHToB crieljuanbHocTd 180300 / pKyTCKuUiA
roc. TeXHU4eCKuu yH-T, 2004. - 33.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-7140.pdf

3. Cokonos C. A. Bo/IOKOHHO-OIITUYECKHE JIMHUM CBSI3M M UX 3alljuTa OT BHELHUX BJ/IMSHUY :
yuebHoe rocobue / C. A. Cokonos, 2019. - 172 ¢

[Caiit] — URL: https://e.lanbook.com/book/124613

4. CxnsipoB O. K. BonokoHHO-ONTHYeCKHe CeTU U CUCTeMBI CBsi3H : yueOHoe mocobue / O. K.
Ckisipos, 2010. - 260.

5. CkmsipoB O. K. Bo/lOKOHHO-ONITUYECKHe CeTH U CUCTeMbI CBsi3H : yuebHoe mocobue / O. K.
Ckisipos, 2018. - 268.

[Caiit] — URL: https://e.lanbook.com/book/104959

6. JIleonoBa H. B. Bo/iokOHHO-OINTUUECKHE JIMHUU CBSI3U : METOJUUECKHEe YKa3aHUs K
nabopaTopHbIM pabotam: 1o HarpaesieHuto 11.04.01 "PaguoTrexHuka': mporpaMma
"PasrioTexHUYeCKHe TeJleKOMMYyHUKAlLIMOHHbIe YcTpouicTBa U cuctembl” / H. B. JleoHoBa, 2018. -
72.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-15489.pdf

7. JleonoBa H. B. Bo/I0OKOHHO-OIITUUECKYe JIMHUU CBA3U : MeTOLUUYeCKUe YKa3aHUs K
npakTrueckum 3aHatusaM U CPC: no HanpassieHuto 11.04.01 "PaguorexHuka': mporpamma
"PaguoTexHuueckre TeJleKOMMYHHUKAL[MOHHbIE ycTporicTBa U cucteMsbl" / H. B. JleoHoBa, 2018. -
24.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-15490.pdf

8. JleonoBa H. B. BonokoHHO-oNTUUECKHEe CUCTEMBI IIepefiaud : KypC JeKL[UM /151 CTYZeHTOB
crietanbHOCTel 140611, 654200 / H. B. JleoHoBa, 2008. - 172.

[CaiiT] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-2534.pdf

12



9. B0/IOKOHHO-OTITHUECKHEe Kaben U CUCTEMBI : METO/[UUeCKHe YKa3aHHs K BBITTOJTHEHHUIO
naboparopHsix pabot. Y. 1 / UpkyT. Toc. TexH. yH-T, 2002- . - 38.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-13816.pdf

10. MeTtonueckue yKa3aHusl K labopaTopHbIM paboTaMm 10 Kypcy ''Bo/IOKOHHO-ONTHYeCKHe
MHUM cBsisu" [OnekTpoHHbIN pecypc] : YacTh 3 Ast cTyieHTOB crietyanbHocTy 180300,
200700 / UpkyTCcKuii roc. TexHU4Yeckuit yH-T, 2004. - 22.

[CaiiT] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-7141.pdf
8 lonoiHUTE/IbHAA yyeOHasi TMTepaTypa M CIpaBOYHast

1. BO/IOKOHHO-ONTUYECKHE CUCTEMBI TTepejauu : yueOHHMK Ji7ist By30B CBsi3M crierl. 23.06
"MHorokaHasibHas 3yieKTpocBsze” / [lox pen. B. M. T'om3uHa, 1992. - 416.

2. OnrTrueckue CUCTeMBI Tiepesiaud : yueb. /71 By30B 1o crier]. "TenekommyHukanus' / b. B.
CkBopLoB, B. U. BaHoB, B. B. Kpyxmarnes u zp., 1994. - 224.

3. Yoaiigynnaer P. P. BonokonHo-ontuueckue cetv / P. P. Y6atigyniaes, 1998. - 267.

4. ®puman Pomxep JI. BolOKOHHO-ONTUUECKHE CUCTEMbI CBsi3U : MOHOTpadus / P. dpumaH,
2007. - 511.

5. IMetsvz Virops BoprcoBuu. Bo/loKOHHO-ONTHYECKHE CUCTEMBI ITepeiaul U 00paboTKu
curHasoB : yueb. mocobue / rops Bopucosny IMetsmmn, 1989. - 152.

6. Angpyiko Jleonug MuxaiinoByud. Bo/lOKOHHO-OTITHYECKHE JIMHUM CBSI3U : yueb. mocobue fis
3/7IEKTPOTEXH. MH-TOB CBsi3U crielanibHOCTU 0708 / JI. M. Anapyuiko, U. Y. I'poanes, . I1.
[Mandgunos, 1984. - 137.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHa/bHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHO/JIOTUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHeIlHaTU3HPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK nocraBka 08_2007
2. Microsoft Office 2003 VLK (moctaBku 2007 u 2008)

3. PTC Mathcad University Edition_nocraBka 2014

4. MATLAB_nocrtaBka 2015

12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHue AUCIUILTHHBI

13



1. l'eneparop Rigol DG2041A

2. Mono6sok Mitac /USB 2.0 480Gb/s

3. 312575 I'eneparop I'4-151

4. Lludporoii 3anomuHaromui ocuusiorpad Sefram 5164DC

5. 1abopaTOpHBIN CTeHZ, AJIs1 U3yUeHHst OTITOBOJIOKOHHBIX CUCTeM repefaur AaHHbix KL-900D

6. 1abopaToOpHBIN CTeHZ, [/l U3yUeHUs ONITOBOJIOKOHHBIX CUCTeM Tiepefiauu fJaHHbIX KL-900D

14



