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PaGoyas mporpaMma AUCLUIJIMHEL COCTaBjieHa Ha OCHOBe TpeboBaHui PemepabHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmenmanpHOCTH) TOATOTOBKU «11.05.04 UHPOKOMMYyHMKaIMOHHEIE TEXHOJIOTHU U
CHCTEMBI CIIellalbHOU CBSI3U», YTBEPXKAEHHLIM IpUKa3oM MuHUCTepCTBa 00pa30BaHus U
HayKu Poccuiickoit ®emepanuu ot 11.08.2016 Ne 1035, 1 B COOTBETCTBUHU C paboyuM
y4eOHBIM IIJIaHOM, YTBEPKAEHHEIM PEKTOPOM YHUBEPCHUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio penofaBaHus QUCHUIIINHEL «ONTAYECKHAE YCUNTUTENN AT
TeJIeKOMMYHUKAIMOHHBIX CUCTEM» SBIISIETCS:

n3ydyeHne (U3NUYECKUX NPUHLUUIOB YCHUIEHHUS ONTUYECKOTO HUIJIYyUYEeHUST B
IIOTYIPOBOJHUKOBBIX CTPYKTypax U ONTHYECKHX BOJIOKHAX

OTa 1e/lb OCTUTaeTCs IIyTeM pelleHus Clenyolux(er) 3aaad(u):

M3y4eHHe CXeM, KOHCTPYKIUU ¥ ITapaMeTPOB MOIYIPOBOOHUKOBHX M BOJTOKOHHBIX
ONTUYECKUX YCUIIUTENEeN U METOMOB UX pacdyeTa, U3ydeHue MeTOOUKHN MPOEKTUPOBaHUS
BOJIOKOHHO-ONITHYECKUX JINHUY CBS3U C UCIOJIb30BAHNEM OITUYECKUX YCUTUTENEN.

2. MecCTO THCIHIIJIHHBI B CTPYKTYype 00pa30BaTe/IbHOH MPOrPaMMbI

Nucuunnuaa «ONTHUYECKHE YCUJIATENH [ONd TeIeKOMMYHUKAIOUOHHEIX
cuctem» 51.B.]IB.05.02 siBnsieTca OUCHUIIIMHON 10 BEIOOPY BapHaTUBHOM dYacTu Omoka 1
yueOHOTO IjlaHa IOATOTOBKHK CIeluajauTeTa 0 HampasneHuino «11.05.04
MHPOKOMMYHHKAIMOHHBIE TEXHOJIOTUM U CHUCTEMHI CIlelManbHOM CBSA3W». KCXOOHBIN
ypOBeHb 3HAHUU U YMeHHUU, KOTOPHIMHU [O0JXKeH obnagaTh CTYHEHT, MPUCTyHas K
M3y4YEHUI0 JaHHOU OUCLUIIIMHEL, OIpefenseTcs M3ydYeHHeM TaKUX OUCLUIIIAH, KakK
«ONTUKO-37IEKTPOHHBIE U KBAHTOBBEIE NMPUOOPHE U YCTpoicTBa»; «ONTO31€KTPOHHBIE
TeXHONIOTUU (HOTOHWKA B TEJIEKOMMYHUKAIUIX)»; «DU3UKa».

3. IlepeyeHb IVTAaHHPYEMBIX Pe3yIbTaTOB 00yUYeHHsI, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHOH MPOrPaMMBbI

[Tpouecc n3y4yeHus OUCLUNIIVHEL HallpaBieH Ha (POPMUPOBaHUE CIEOYIOMINX
KOMIIETEeHIIUN:
Kommetenuuu, ycranosinernHsle OI'OC BO

Tabnuia 1
Ne Kog
HauMeHOBaHHE KOMIIETeHIIHH
II/II [KOMIIeTeHITUH
CrocoOHOCTD BHIIOIHSTE ONITHMHU3AINI0 CUCTEM 1 KOMIIJIEKCOB
1 [1K-20 CIlelMabHOM CBSI3Y C MCIIONIb30BAHMEM Pa3/IMYHBIX MaTEMAaTUIECKUX
METOTOB
[TnaHupyeMbie pe3yabTaThl 00y4eHUS
Tabmuna 2
Kog
KOoMIIe- 3HATh yMeThb BJIaJeTh
TeHIIHH
TIPUHITUIIH IeNCTBUS,
MEeTONUKaMHU
CXeMHI, TapaMeTpPHl U BBIOMpATh YCUIUTENILHOE
npoektuporanus BOJIC ¢
[TK-20 |koHCTpyKuuu onThdeckux |obopynosanue fns BOJIC B
N HCIIOJIb30BaHUEM
yCUIUTENEN, UX [0C- IIPOIIeCCe MTPOEKTUPOBAHUS; .
ONITUYECKUX YCUIUTETIEH;
TOMHCTBA U HEMOCTATKY;

JlomIoTHUTEJIbHBIE KOMIIETEHIINHN
Tab6mnuia 3



Ne Kop
II/II KOMIIETEHIIUH

HaumeHnoBaHue KOMIIEeTeHIIHH

CrocoOHOCTB IIPOBOOUTE U3MEPEHNE U OLIEHKY OCHOBHEIX IIaPAMETPOB
OIITUYECKHUX CUCTEM CBA3U, PACCUUTHIBATE UX OIITUMAJIbLHEIE

1 MCK-4.3 XapPaKTEePUCTHUKHY IIPU PA3IMYHBIX BHEITHUX BO3IEHCTBUSIX HA ONMTUYECKUHN
KaHaJl CBSI3HU
[TnaHupyeMble pe3yabTaThl 00yYeHUS
Tab6mnuia 4
Kog
KOMIIe- 3HATh yMeTh
TeHIHH

CXeMbl OpraHu3aluy CBSI3U
B BOJIOKOHHO-OIITUYECKUAX
[ICK-4.3 | nuuusax cesa3u (BOJIC) ¢
KCII0Ib30Ba-HUEM
ONITUYECKUX YCUIUTETIEN;

BOJIC;

IIPOBOOUTH MHKEHEPHEIE
pacyeTHl TapaMeTpPoB
repefayy ONTAYECKUX
YCUJIUTEJIeN U ITapa-MeTPHI
YCUJIUTEIbHBIX YY4aCTKOB

MeTOOuKaMU IIPOBEIeHUsI
M3MEPEHNY ITapaMeTPOB

BOIJIC ¢ ucnonb3oBaHuEM
ONTAUYECKUX YCUIUTETIEH;

4. 00beM THCHHIUITHHBI ¥ BHABI y4€0HOH PadoOThI

Ounas popMa o0yueHUs

o Bcero|CeMmecCTphI

Bupg yue0HOM pabdOTHI 9ACOB 5
O61ast TPyIOeMKOCTb | 3 3ET 108 108
KoHTakTHasi pabora ¢ 00y4alOIIUMHUCS 50.25 50.25
B TOM YUCJIE:
Jlekuuu 20 20
[TpakTuueckue 3anatus (I13) 16 16
JTa6opaTopHbie paboTs (JIP) 14 14
3almTa KOHTPOJIbHON PabOoTH -
3ammuTa KypcoBoil paboThl -
3amuTa KypCoBOr0 IIPOeKTa -
[TpoMexXyTOYHAas aTTeCTalUs 0.25 0.25
CamocTositeibHasi padoTa ob6yuaromuxcsi (CPC) 57.75 57.75
B TOM YHCJIE:
Kypcosas paboTa -
KypcoBoy npoekT -
W / unu mpyrue BUOBL CAMOCTOSATETEHOM PabOTHL:
TIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTHYECKUM 1975 | 4975
3aHSATHUSIM, KOHTPOJIBHEIM paboTaM, U3yUeHHe ' )
TEOPETHYECKOT0 MaTepuana.
[TogroTroBKa K IPOMEXYTOUYHOU aTTECTAIlN 8 8
Bua npoMeKyTOYHOH aTTeCTAlluH 3aueT

5. ComepKaHHe THCIHHUIUIHHBI

5.1. ComepxaHue pa37esioB OUCLUIIIUHEI.

Tabnura 5

Tabmnuia 6



Ne cemecTpa

No HaumeHnoBanue
- /;1 pa3jgesa (TeMbI) Copgep:xkaHue pa3gena O9IHO-| .
OUCUUILIHHBI O4YHasi|3a04-
Hasi
Has
CxeMBl TIOCTPOEHUS IMHENHBIX TPAKTOB C
pereHepaTopaMy U YCUIIATENISAMU.
Pazpmen 1. Knaccuduxanus u 001acTy IpUMeHEHU
Hcnonb3oBaHue ycunutenei. OCHOBHbEIE (QYHKLIXOHAIbHBIE

1 | pereHepaTopoB u 3JIEMEHTH], X KOHCTPYKIUHU U ITapaMeTPHL. 6
ONTUYECKUX TexHOIorus CIeKTPaIbHOIO YIJIOTHEHUS
ycunutener B BOJIC. DWDM. KomneHcaius XpoMaTUIeCKOU

nucnepcuu. OcoOOEHHOCTH IPOEKTUPOBAHUS

BOJIC ¢ onTHYEeCKUMU YCUTTUTEJISIMHU.
Paszgen 2. PacnpocrtpaHenue GOTOHOB B pa3IUYHBIX
du3nyeckre 0CHOBEL cpefax. 30HHas CTPYKTypa SHEPreTu4eCcKux
IIPOIIECCOB YCUNIEHUS | YPOBHEH B 3pOUU, UX HaCeJIeHHOCTh, BpeMs
CBeTa B OIITUYECKUX xku3HU. [TapameTpsl 9p61eBOro BOJIOKHA.

2 | BOJIOKHAX, [Tpouecchl IOTTIOMIEeHNS U U3TyYEHUS CBeTa. 6
JIETUPOBaHHBIX CrioHTaHHOE ¥ BHIHYX[EHHOE U3JIy4YeHUe.
PeIKO3eMeIbHEIMU YcunutenbHas CIOCOOHOCTb aKTUBHOM CPENH.
37IeMEeHTaMU. Hakauka u curHan. MHXKeHepHBIN pacyeT
Ycunurenu EDFA. IapamMeTpoB onTuyeckoro ycunurens EDFA.

B3auMopeiicTBre POTOHOB C aKTUBHOW CPEMIOM.
Hemnuneiinnle 3¢ )eKTH B aKTUBHOU Cpefie.
Pasmen 3 ®a30Bast CaMOMOAYJIALUA U KPOCC MOTYJIALIUS.
) YeTHIpEXBOIHOBOE CMellleHre. BEHYyKIeHHOE
du3nyeckre 0CHOBEL
KoMOuHaIMOHHOe paccesiHue (PamaHna),
IIPOLIECCOB YCUTIEHUS
paccesiHue MaHpgensliTaMMa -bpusitosHa.
CBeTa 3a CYeT
CTOKCOBO ¥ @HTUCTOKCOBO U3JIy4eHUE.
3 | BBIHYXKIOEHHOTO 6
PacuetHrle cooTHOIEeHU AJ1s1 PaMaHOBCKUX
KOMOUHAIIMOHHOTO .
yCUnureneu. YCUneHHoe CIIOHTaHHOe
paccesiHus B
u3jy4deHve. MCTOYHUKY U3TTy4eHUS U CXEeMBI
ONTUYECKUX BOJIOKHAX.
HaKa4Ky [JIS1 BOJIOKOHHBIX ONITUYECKUX
Ycunurenu Pamana. y
ycunutenei. TpeboBaHUS K CMECUTEIISIM
U3JIy4eHUs HaKayKy U CUTHasa. KackagHble
CXEMEI YCUJIUTETIEN.
OCHOBEI TEOPUY ONITUYECKUX
Pasgen 4 IIOTYyIIPOBOIHUKOBEIX ycunuteneii. dusnueckue
) IIPOLIECCH! B P-N IIepexone. YCUIUTeNIbHasA
du3nyeckre 0CHOBEL
coco0HOCTh. Hakauka 371eKTpUYeCcKUM TOKOM.
4 | mpo1eccoB yCUIeHUS 6
CxeMEI BKIIIOUeHU S II0JIyIIPOBOSHUKOBBIX
CBeTa B p-N llepexonax g
ONTUYECKUX yCUIuTesen. Pacuer
IIOJIyIIPOBOJHUKOB.
3JIEKTPUYECKUX U ONTUYECKUX XaPaKTEePUCTUK
II0JIyIPOBOJHUKOBBIX ONTUYECKUX YCUIUTETIEN.
[TpoekTHpOBaHKE BOJIOKOHHO-OIITUYECKUX JINHUYI
CBSI3U C UCIIOJIb30BaHUEM ONTUYECKUX
Pazpen 5. ycunuteneu. [lapaMeTpsl CEpUITHO
[TpoexTtupoBanue BOJIC| u3roraBnuBaeMuIx yCunuTened. Bo3amMoxHOCTH
5 |C ucronbp30BaHUEM OHOBPEMEHHOI'0 YCUJIEHUSI CUTHaJla U 6

ONTUYECKUX
YCUTIUTETIEH.

KOMITEHCAI[UU XPOMaTU4YeCKOU OUCIIEPCUU NIpU
ucnonb3oBanuu ycunutened EDFA u
ycunuteneu Pamana . OnTuyeckue yCUIUTENH C
yOaJleHHOM HaKa4yKou.

5.2. MexpaucuunnuHapHble CBA3U C oOecrmedYuBaeMbIMU (MOCTEAYIOIIUMU)




JUCILIUIIIINHAMH.

Tabnuia 7
Ne
n/u HanMmeHoBaHHe 00ecneYnBaeMbIX (IOCIeaYIOIINUX) TUCIHIITHH
1 | OnTuyeckue CUCTEMH Iepegayu
2 | IlogBogHbIE BOJIOKOHHO-ONITUYECKHE JIMHUY CBS3U CIElMaIbHOT0 Ha3HAYEHUS
5.3. Pa3pesnbl AUCIUIIIVH ¥ BUOBI 3aHATUH.
Ounas ¢popMa o0yueHUs
Tab6mnuia 8
No HauMeHoBaHMe pa3gesa (TeMbI) JIek-| IIpakt. | Jla6. |Cemu- CPC Bcero
n/n TUCHHIUIMH IIHH [3aHATHABAHATHS HapbI JacoB
Pazpen 1.
1 |Hcnonbp30BaHue pereHepaTopoB U ONTUYeCKux | 4 4 9.95(17.95
ycunuresnei 8 BOJIC.
Pa3zpen 2.
Ou3ndecKue OCHOBEL IPOLIECCOB YCUTIEHUS
2 | cCBeTa B OITUYECKUX BOJIOKHAX, JIETUPOBAHHEIX | 4 2 10 9.95(25.95
pPeOKOo3eMeIbHEIMU 3JIeMEeHTaMU. Y CUIUTENN
EDFA.
Pazgen 3.
Ou3nyecKue OCHOBEL IPOLIECCOB YCUTIEHUS
3 |cBeTa 3a CUeT BHIHYKOEHHOTO 4 4 4 9.95(21.95
KOMOMHAIMOHHOT0 PACCEIHUS B ONITUYECKUX
BOJIOKHaX. Ycunurenu Pamana.
Pazmen 4.
4 | du3nyecKue OCHOBEI [IPOLIECCOB YCUIIEHUS 4 4 9.95(17.95
CBeTa B P-N epexofax MOoJyIPOBOJHUKOB.
Paspern 5.
5 |IIpoekrtupoBanue BOJIC ¢ ucnonbp3oBaHUEM 4 2 9.95(15.95
ONTUYECKUX YCUIUTETIEN.
Wroro: | 20 16 14 - 149.75]99.75
6. JTabOpaTOPHBIN MPAKTHKYM
Ounas ¢popMa o0yueHUs
Tab6mnuia 9
Ne Howmep o Bcero
/i pa3aeia HauMeHoBaHHe T1a00paTOPHOH PadOTHI ACOB
(TeMbI)
HccnemoBanue cepuiiHoro ycunutens EDFA nns kaGensHoro TB.
1 9 HccnenoBanue spOueBLEIX ONITUUECKUX BOJIOKOH. MccrnenoBanue 10
¢dusmyeckux npoieccoB B ycunutensax EDFA ¢ monyTHOY u BCTpeYHOU
HaKa4yKou
9 3 HccnegoBaHre pu3ndeCKUX IPOIECCOB B PaMaHOBCKOM ONTUYECKOM 4
YCUIHUTETIE.
Wrtoro: | 14

7. IIpakTHYEeCKHe 3aHATHS (CeMHHaPHI)



Ounas popMa o0yueHUs

Tab6mua 10
No Howmep o Bcero
/i pa3gesa HauMeHOBaHMEe NPaKTHYECKHUX 3aHATHH (CEeMHUHApPOB) 4aCOR
(TeMbI)
1 1 Vcnonp30BaHue pereHepaTopoB u ontudeckux ycunurener B BOJIC. 4
9 9 ®u3nyeckre OCHOBHI ITPOIIECCOB YCUTIEHUS CBETA B ONITUUYECKUX BOJNIOKHAX, 9
JIETUPOBAHHBIX PEOKO3eMeNIbHEIMU d11eMeHTaMu. Ycunurtenu EDFA.
®u3nyeckre OCHOBEI ITPOIIECCOB YCUJIEHUS CBETA 3a CUET BEIHYKIEHHOTO
3 3 KOMOWHAIMOHHOTO PACCESTHUS B ONITUYECKUX BOJIOKHAX. Y CHIUTEIIH 4
PaMmaHa.
4 4 du3nyecKre OCHOBEL IPOIECCOB YCUNIEHUS CBETA B P-N IEPEX0oaax A
IIOJIyIPOBOOHUKOB.
5 5 ITpoekTupoBaHue BOJIC ¢ ucnonb30BaHWEM ONTUUYECKUX YCUTIUTENIEN. 2
Htoro: | 16
8. IIpuMmepHasi TeMaTHKa KyPCOBBIX IPOEKTOB (padoT)
PaboyuM y4eOHbBIM IIJTAHOM He IIPEeNyCMOTPEHO
9. CamocTosiTenbHasA padora
Ounas popMa o0yueHUs
Tabmuna 11
Ne
pasiaea Coaepxkanne CPC ®dopMa KOHTPOJIsS Beero
MU CITHTI- JacoB
JTMHBI
1 W3yyeHne OOMOTHUTENIBHOTO MaTepHaa II0 TeMe. ompoc 995
HOJITOTOBK& K IMTPAKTUYECKUM 3aHATUAM. )
M3ydyeHne OOMOTHUTENIBHOTO MaTepHraa II0 TeMe.
[Tog-roTOBKA K IPAKTUYECKUM 3aHSITUSIM.
2 0TIpoC 9.95
[TogroroBKa K na-00paTOPHEIM 3aHATHUSM.
OdopmeHne oTyeTa 1Mo 1ab0-paTOPHEIM paboTaM.
M3yueHne OOMOTHUTENIBHOTO MaTepHraa 10 TeMe.
[Tog-roTOBKA K IPAKTUYECKUM 3aHSITUSIM.
3 o1IpocC 9.95
[TogroToBKa K na-00paTOPHEIM 3aHATUSM.
OdopmeHne oTyeTa 1Mo 1ab0-paTOPHEIM paboTaMm.
4 M3yueHne OOMOTHUTENIBHOTO MaTepHraa 110 TeMe. ompoc 995
[TogroTtoBKa K IPAKTUYECKUM 3aHSTHUSIM.
5 W3ydyeHne OONOTHUTENBHOTO MaTeprana o TeMe. oTIpoc 9905
[ToAroToBKa K MpaKTUYECKUM 3aHSITUSIM. '
Htoro: [49.75

10. IlepedyeHb Y4€OHO-METOTHIECKOT 0 00eCIIeYeHHS [JIsi CAMOCTOSITe TbHOU
padoThI 00yUAIONIMXCSI II0 TUCIUIIITHHE

[71s1 caMOCTOsITEIbHOM pabOTHI 110 AUCIUIININHE PEKOMEHAOBAHO Clenyoilee yueOHo-
MEeTOAnYeCcKoe o0ecreyeHue:
- [TonoxeHne 0 caMOCTOSITeNbHOM paboTe cTyneHTOB B CaHKT-IleTepOyprckom
roCyapCTBEHHOM YHHUBEPCUTETE TeleKOMMyHUKauui uM. npod. M.A. boru-BpyeBuua;



- PeKOMeHOOBaHHAas OCHOBHASA U OOIOIHUTENIbHAS IUTEPATYPa;

- KOHCIIEKT 3aHSTHUH 110 OUCILUIIINHE;

- Claupgbl-IIpe3eHTaly ¥ OPYroM MEeTOANYECKUY MaTeprall, UCIIOIb3yeMbIi Ha 3aHATUAX;

- MeToguuYecKue peKOMeHOalluy 110 MTOATOTOBKE MUChMEHHHIX PaboT, TpeOOBaHUS K UX
comepKaHu0 ¥ oopMIIeHHIO (pedepaT, acce, KOHTPOJIbHAsS PabdoTa) ;

- (bOH[BI OIIEHOYHBIX CPENCTB;

- MeTOIMYEeCKHe YKa3aHUS K BHIITOTHEHUIO 1a00paTOPHEIX PabOT [JIs CTYIEHTOB;

11. ®oHA OLIEHOYHBIX CPEICTB [JIsI MIPOBEIeHUsI IPOMEKYTOYHOH aTTeCTalluHu
00Yy4aIOIIUXCsI

®oH[I OIIEHOYHHIX CPEACTB pa3dpabaThiBAETCS B COOTBETCTBUU C JIOKAIbHBIM aKTOM
yHuBepcuteTa "[lonoxeHune o GOHOE OIIEHOUYHLIX CPEACTB" M ABNISAETCS IMPUIOXKEHUEM K
pabodeil mporpamMMe JUCIUIIIAHEL.

®OHO OLIEHOYHBIX CPEACTB [OJid IPOBEAEHHUS INPOMEXYTOYHOU aTTeCTalluu
0o0y4allXCcs M0 AUCIUIIIAHE BKII0YaeT B celd:

- TepedYeHb KOMIIETEHIIUH C YKa3aHHEM 3TallOB UX (OPMHUPOBAHUS B IPOIIECCE OCBOEHUS
o0pa30BaTeNbHOU TPOTPaMMBI;

- OIMCaHMe II0Ka3aTelel U KPUTEPUEB OL[eHUBAHUS KOMIIETEHIMY Ha Pa3/INYHbIX 3Tallax
¥X (OpMUPOBaHUS, ONIMCAHKE IIKa/ OLIeHUBAHUS;

- TUTIOBHIE KOHTPOJIbHLIE 3a[aHus UM WHBIE MaTepuaslkl, HeoOXOIUMEBIE [IJIST OIleHKU
3HaHUM, YMEHUY, HAaBBIKOB U (MJIM) OIBITA AEATEIbHOCTH, XapaKTePUIYIOILIUX ITallbl
dbopMupOBaHUS KOMIIETEHIINM B IIPOLIECCEe OCBOEHUST 00pa30BaTeIbHOM ITPOTPAMME;

- METOOUYeCKNe MaTepHualbl, Onpeaensiolye IpoLeayphl OLleHUBaHUI 3HAHUU, YMEHUH,
HaBHIKOB ¥ (MJIM) OIIbITA AEeATEeIbHOCTH, XapaKTEePU3YIOIKX 3Tkl (POPMUPOBAHUS
KOMIIETEHLINH.

II11s1 KaXXaoro pe3ynibTaTa 00y4eHUs 0 OUCHUIIIMHE ONpPeensioTCs IoKa3aTenu U

KPUTEpUHN OIeHKU CHOPMUPOBAHHOCTM KOMIIETEHLIMM Ha pa3lNWYHBIX 3Talax HX

dbopMupoBaHus, IIKAIbl ¥ IPOIEAyPHl OIeHWBAHMUS.

12. IlepeyeHb OCHOBHOM H [IONOTHHTE/ILHOH JINTEPATyPhl, HEOOXOTHMOM /15
OCBOEHHUHU ITUCIHUIIIUHBI

12.1. OcHoBHas nuTepartypa:

1. Byrtukos, E. U. Ontuka [OnekTpoHHEIM pecypc] : yuebHoe nmocodue / E. U. ByTukos. - 3-
e u3[., OoIm. - Mocksa : Jlaus, 2012. - 608 c. - 978-5-8114-1190-0 p.

2. T'oronesa, E. M. IlpuknagHas onTuka [OneKTPOHHEBIM pecypc] : yuebHOe mocobue /
T'oronera E. M. - EkaTepunOypr : Ypanbckuii penepanbHblil yuuBepcutet, 2016. - 184
c. - ISBN 978-5-7996-1702-8 : b. 1.

12.2. [lononHuTeNIbHAS TUTEPATYpA:

1. Bamkupos, A. Y. KBaHTOBas ¥ OnTHYECKast 9IeKTPOHKMKA [DNeKTPOHHEIHN pecypc] :
yuebHoe rmocobue / A. Y. bamkupos. - Mocksa : TYCYP, 2012. - 20 c. - Pexxum mocTymna:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=11104



2. JluctBuH, B. H. DWDM-cuctemsl [TekcT] : HayuHoe u3panue / B. H. JluctsuH, B. H.
TpemrukoB. - 2-e u3m. - M. : Texaocdepa, 2015. - 278 c. : un. - bubnuorp.: c. 273-278. -
ISBN 978-5-94836-407-0 : 300.00 p.

13. IlepeyeHsb pecypcoB HH(POPMAHOHHO-TE/IeKOMMYHHUKAIIHOHHOH CEeTH
«AHTEepHEeT»

- www.sut.ru
- lib.spbgut.ru/jirbis2 spbgut

14. IlepeyeHb HHPOPMAITHOHHBIX TEXHOIOTHH, HCIOIL3YEMBIX IPH
OCyIlleCTB/IEHHH 00pa30BaTe/ILHOI0 Mpolecca Mo JUCHUIUINHE (MOIYIII0),
BKJII0OUasi MepedeHb MPOrpaMMHOI0 odecnedyeHHsI H HHPOPMaIlHOHHBIX
CIIPAaBOYHBIX CHCTEM.

14.1. TIporpaMMHOe oOecredeHne OUCIUTIINHEL:

- OpenOffice

- Qt Creator
Smath

Windows 7 UKCC

14.2. UadopMalliOHHO-CIIPAaBOYHBIE CHUCTEMEI:

9BC iBooks (https://ibooks.ru)

9BC IPRbooks (http://www.iprbookshop.ru)
9BC Jlans (https://e.lanbook.com/)

9BC CII6I'VT (http://lib.spbgut.ru)

15. MeToguyecKHe yYKa3aHHUS IS 00yJalONIUXCS 10 OCBOEHHUIO TUCIIHIITHHBI

15.1. TInaHupoBaHue XU OpraHK3alus BpeMeHU, HEOOXOOUMOTO OJIs M3Y4YeHUd
OUCLUIIINHEL

BaxXHBEIM yCIIOBHEM YCIEIIHOT0 OCBOEHUS OUCLHUIINIUHEL «ONTUYECKUE YCUTUTENHN IS
TEIeKOMMYHUKAIMOHHEIX CHCTEM» SBJISETCS CO3JaHUe CUCTEMBl INIpPaBUJILHOU
OpraHU3alliU TPy[a, O3BOJAIONIEN pacupefenuTh yuebHYy0 HAarpy3Ky paBHOMEPHO B
COOTBETCTBUY C rpaduKoM 00pa30BaTEIbHOIO IIpoliecca. BombIIyo IOMOIIL B 3TOM MOXKET
OKa3aTh COCTaBJIeHUe IJlaHa pabOTH Ha CeMecTp, Mecsdl], Hefelno, JeHb. Ero Hanuuue
TI0O3BOJIUT IMOOYUHUTL CBOOOOHOE BpeMs LieNsiM y4eOwl, TPyOUThCS 0ojee yCIEeIIHO U
a¢dexTBHO. HyXKHO OCYIIECTBISATH CAMOKOHTPOJIb, KOTOPHIN SIBNISIETCA HEOOXOIUMBIM
yCIIOBUEM yCIeIHOU yueOnl. Bce 3amanus, BKI04asi BLIHECEHHBIE Ha CaMOCTOSTENIbHYIO
paboTy, peKoMeHOyeTCS BHIIOJHSAThH HEIOCPEACTBEHHO II0CTe COOTBETCTBYIOLIETO
ayIUTOPHOTO 3aHATUS (JIEKI[UU, TPAKTAUUYECKOT0 3aHSATHUS), YTO CIIOCOOCTBYET Ny4IIEMYy
YCBOEHMIO MaTepuasa, 103BOJISeT CBOEBPEMEHHO BBHISIBUTh U YCTPAHUThL «IpPOOEsEl» B



3HAHUAX, CHCTEMATU3UPOBATh paHee MPONNEHHEN MaTepuas, Ha eT0 OCHOBE IPUCTYIIUTh
K OBJIQIEHUIO HOBBIMU 3HAHUSIMHU ¥ HaBBIKAMH.

CucrteMa YHUBEPCUTETCKOT0 00y4YeHMST OCHOBBIBAETCSI Ha PAIlMOHABHOM COYETAaHUHU
HEeCKOJIbKUX BUIOB y4eOHBIX 3aHSATHUU (B MEPBYI Oo4Yepemb, JEKIUA U IPAaKTUUECKHUX
3aHsATHUM), paboTa Ha KOTOPBIX 00/IagaeT onpeaeeHHON Celn(puKo.

15.2. TlogroToBKa K NEKLUASAM

3HAKOMCTBO C OUCLUIIIMHOU NMPOUCXOAUT yYKe Ha IIepPBOM JIEKLUHU, TAe OT CTyHeHTa
TpebyeTcsl He IPOCTO BHUMaHKE, HO M CaMOCTOSITeNIbHOE 0hOopMyIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIEKTOM JIeKIUi HeoOXOMUMO YYUTHIBATh TOT (GAKTOP, UTO ONHU JEKIUU
[alT OTBETHl Ha KOHKPETHBIE BOIIPOCH TEMBI, APYTUE - JIUIIb BHIIBISIOT B3aUMOCBI3U
MeX[y SBIeHUSIMHU, IMOMOTAasT CTYOEHTY IOHSATH ITyOMHHBIE MPOIECCH Pa3BUTUS
M3y4aeMoro IpeaMeTa, KaK B MCTOPUM, TaK U B HACTOSIEE BpPeMs.

KoHCcnekTUpOBaHWE JEeKUUU - CJO0XKHBIM BUJ BY30BCKOU aymgUTOPHOM paboOTHI,
Ipefnojaralniluili MHTEHCUBHYI YMCTBEHHYIO OeATEIbHOCTh CTyHeHTa. KOHCIEekKT
SBIISIETCS MOJIE3HBIM TOTTIa, KOT[a 3alKiCaHO CaMOe CYIIeCTBEHHOE M CHEeIaHO 3TO CaMUM
obyuawmumcsa. He Hago cTpeMuThCcsd 3amucaTh [OCJIOBHO BCHIO JIeKLIHi0. Takoe
«KOHCIIeKTHPOBaHMEe» MMPUHOCUT OOJIbINE Bpela, YeM IMob3kl. LlenecooOpa3Ho BHaudale
IIOHATH OCHOBHYIO MBICJIb, MU3JIaraeMyl0 JIEKTOPOM, a 3aTeM 3amnucarh ee. 2KenaTeabHO
3aMUCh OCYIIECTBASATh Ha OOHOM CTPaHHIlE JIMCTa MM OCTaABIISAS OIS, Ha KOTOPBIX
mo3Hee, IPU CaMOCTOSITENIbHOM paboTe C KOHCIIEKTOM, MOXKHO CHeNlaTh [OMOTHUATEIbHBIE
3alKCH, OTMETUTh HEIIOHSITHBIE MECTa.

KoHCIeKT neKnuu nydilne Ioapa3fesaTh Ha MYyHKTH, cobmiogas KpacHYI0 CTPOKY.
9ToMy B OonbmIOH cTemeHu OymyT cmocoOCTBOBATh BOIMPOCH IIJlaHa JIEKIHUH,
npennoXkeHHBIe IIpenonaBaTensaM. Crnegyet o0pamiaTh BHUMaHUE Ha aKI[€HTH], BHIBOMOEI,
KOTOpHIE [eflaeT JIEKTOP, OTMedast Hanbosee BaxKHbEIe MOMEHTH B JIEKIIMOHHOM MaTepuaie
3aMeYaHUSIMU «BaXKHO», «XOPOIIO 3allOMHUTHL» U T.II. MOXKHO fenaTh 3TO U C IOMOILIbIO
Pa3HOIBETHHIX MAapKePOB UJIH PYUYeK, TOOYePKrBasi TEPMUHEL U ONIPeIeIeHu .

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp U
cuMBOJI0oB. OOHAKO IpU [ajibHeHIe paboTe ¢ KOHCIIEKTOM CUMBOJIHI JIy4llle 3aMEeHUTh
OOBIYHBIMU CJI0OBaMHU [Jig OBICTPOTO 3PUTENBHOTO BOCHPUSATHS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIeKIH#, Bcerga HeoOX0OuMO HCII0JIb30BATh HE TOJIBKO Y4eOHUK, HO U Ty
JIATEPATypPy, KOTOPYIO OOIIOJIHUTEIFHO PEKOMEHA0Ba JeKTop. UMeHHO TaKasl cepbe3Has,
KpomoTinuBasi paboTa C JTEKIMOHHBIM MaTepualoM IO3BOJUT I'TyOOKO OBIameTh
TEOPETUYECKUM MaTepHasioM.

15.3. IloaroToBKa K NpPakTUUYECKUM 3aHATUIM

TmaTenbHOE NPOAYMBIBaHKWE UM H3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIUH, MPaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 00s3aTeNbHOU U [OMONTHUTENHHON TUTEPATYPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3ynbTaT Takoil paboOTH HOMXKEH MPOSIBUTHCSA B CIOCOOHOCTH CTyAeHTa CBOOOMHO
OTBETUTb Ha TEOPETHUUYECKHe BOIPOCH MpPaKTHKyMa, €r0 BBHICTYIJIEHUHW U y4aCTHUU B
KOJJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4yaeMOUW TEMBI, MPaBUIbHOM BHIIIOTHEHUHU
IIPAKTUYECKUX 3aJaHUM U KOHTPOJIbHEIX PadoT.

Heo0xomuMo MOHUMAaTh, YTO HEBO3MOXKHO BO BPEMS ayOUTOPHBIX 3aHATUU U3T0XKHUTh
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BEChb MaTepHall KW3-3a JIUMHUTaA ayJAUTOPHBIX YaCOB, U IPU U3YUYEHUU OUCLUNIIKAHEL
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAsA paboTa ¢ yueOHUKaMU,
yueOHBIMU TOCOOMSIMHU, HAY4YHOW, CIPABOYHOM JNHUTepaTypoMd, MaTepuallaMu
IepUOANYEeCKUX M3MaHuil u MHTepHeTa ABnseTcsAd Haubomee 3QPEKTUBHEIM METOOOM
IIOJIy4YEHU S OOIOJIHUTEIIbHBIX 3HAHUM, TI03BOJISIET 3HAUYUTEIbHO aKTUBU3UPOBATh IIPOIECC
OBJIafleHUs WHPOpMaIluen, crnoco0CTByeT Goyee raIy00KOMY YCBOEHHUIO M3y4aeMOTO
Martepuasna, GOpMHUPYET y CTyIEeHTOB CBOe OTHOIIEHHWEe K KOHKPETHOU IpobieMe.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr

PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yuyeHus: obuux pabot mo TeMe, a
TakXe y4eOHUKOB U y4eOHBIX mocoOuil. [lanee peKOMeHAyeTCs MepeuTu K aHalnu3y
MoHoOrpaduit 1 cTaTel, pacCCMaTPUBAIOIINX OTHENIbHEIE aCIIeKTHl Po0IeM, U3y4aeMbIX B
paMKax Kypca, a TakxXe opuIMaIbHBIX MaTepruaaoB U HeOnyO0JIUKOBAHHBIX JOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEePTAIlNU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCH 3y4aeMOou MPOOIIeMEL.

Pa6oTy ¢ MCTOYHMKAMHU HAJ0 HaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAETISS €r0 CTPYKTYPHBIE eAUHULIEL. [Ipy 03HAKOMHUTEILHOM YTEHUU
3aKjlaflKaMyd OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 06ojiee BHUMATEJIbHOTO
n3y4yeHUus. B 3aBUCUMOCTH OT pe3y/lIbTaTOB O3HAKOMUTEJIbHOTO UYTEeHUS BHIOMpAEeTCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTaBIeHHOU
3amauu TpeldyeTcs ulydeHrWe HEKOTOPHIX pparMeHTOB TEKCTa, TO MCIIOIb3yeTCS METO[
BHIOOPOYHOTO uTeHUsI. Ecu B KHUTe HET mogpoOHOro OrjaBlieHus, ClenyeT o0paTUTh
BHUMaHNe y4eHNKa Ha IIpeIMEeTHhIE U UMEHHBIE YKa3aTelH.

M30paHHble pparMeHTH WU BeCh TEKCT (€CJIM OH I[eJIMKOM MMeeT OTHOIIeHHe K
TeMe) TpeOyl0T BOyMYHBOIO, HETOPOIIJIMBOTO YTEHUS C «MBICIIEHHOM ImpopaboTKOoii»
MaTepuana. Takoe YTeHMe IpenoaraeT BrgeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BEIBOgOB. Ocob60e BHMMaHUe CliefyeT 00paTUTh Ha TO, BEITEKAET TE3UC U3
apryMeHTOB unu HeT. Heob6xomuMo TaKxke MMpPOaHaNIU3UPOBATh, KakKue U3 YTBEPXKIEHUU
aBTOpa HOCSAT NMpoOJeMaTUUYHBIM, TUIMOTETUYECKUHN XapaKTep M YJIOBUTb CKPHITHIE
BOIIPOCHI.

[ToHSITHO, 4YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NPUXOOUT AanekKo He
cpaldy. Haumnyumu# cnoco® HayuyuThCS BHIAENSITH T'JTaBHOE B TEKCTe, YJIaBIUBaTh
npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OL[EHKY aBTOPCKOM MO3ULUHU - 3TO
CpPaBHUTEJIbHOE YTEeHHeE, B X0Ie KOTOPOTO CTYOEeHT 3HAKOMUTCS C PA3MUYHBIMU MHEHUSIMU
II0 OOHOMY ¥ TOMY K€ BOIIPOCY, CpPaBHHBaAeT BeCOMOCTh M N0Ka3aTEeIbHOCTh apIyMEHTOB
CTOPOH U fieslaeT BEIBO O HauOosbinel yOequTeIbHOCTH TOM UM MHOU IO3ULIUY.

Ecnu B muTepaType BCTpedyaloTCs pa3Hble TOYKM 3PEHUS II0 TOMY UJIM MHOMY BOIIPOCY
13-3a CJIOXKHOCTH IIPOIIEIINX COOLITHM U NTPABOBLIX SIBIEHUM, HEJIb35T UX OTBEPTaTh, He
pa3obpaBmuch. [Ipy HaNW4YUM PacXxOXOEeHUU MeXKOy aBTOpaMU HeoOXOOWMO HaUTHU
palnoHanbHOE 3ePHO yV KaXIOro M3 HUX, YTO MO3BOJIUT TIy0zkKe YCBOUTH NMpeaMeT
n3ydyeHus u 6ojiee KPUTUUYHO OIl€HWBATh U3ydaeMble BOIPOCH. 3HAKOMSACh C 0COOBIMU
MO3UITUSIMU aBTOPOB, HYXKHO OIPENeNsITh UX CX0XKHUe CYyXKIeHUS, apr'yMeHTH], BHIBOMHI, a
3aTeM CpaBHMBATh UX MeXAy co00M M MPHUMEHSITh U3 HUX Ty, KOTOpas 0ojiee ybenuTenbHa.

CnepyoomuM 3TarnoM paboTel ¢ MTUTEePATYPHLIMUA UCTOYHUKAMU SIBISETCS CO3MaHue
KOHCITIEKTOB, (DMKCHPYIOUIAX OCHOBHBIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3alkCcH Ha
OTHEeNbHBIX JIUCTAX, KOTOPHE MTOTOM JIETKO CHCTEMATU3UPOBATh II0 OTHENIbHEIM TeMaM
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M3y4aeMoro Kypca. [Ipyroi crmnocob - 3TO BefleHNe TeEMaTUYeCKUX TeTpafei-KOHCIIEKTOB

II0 OMHOM KakKou-nmubo TeMme. bonbinue cnenuanbHble PabOTH MOHOTpPadHUYeCcCKOTO

XapakTepa Imenecoodpa3sHO KOHCIIEKTHPOBATb B OTHEJIbHEIX TeTPadsax. 3Mech BaxKHO

BCIIOMHUTB, UYTO KOHCIIEKTHI IIAIIYTCSA Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTAaTOYHBIM

IJIsl UCIIPABJIEHUS ¥ PEMapPOK MEeXCTPOYHLIM PACCTOSHHEM (3TH IpaBuIa COOII0OOAITCS

sl ynoOCTBa peflakTupoBaHus). EC/TM B KOHCIIEKTaX IPUBOOATCS IUTATEL, TO HEIIPEMEHHO

OOIXKHO OBITh HAHO YKa3aHUEe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHLIE MaHHBIE, Ne

CTpaHuIlH). BriocnencTeuu 3Ta nHGOPMAIY MOXKET OBITh MCII0Ib30BaHa IIPU HAlTMCAaHUHN

TeKCTa pedepaTra WA APYrOoro 3aJaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHHUKAMU U JIUTEPATyPOU BaXKHO YMETh:

- COIIOCTaBNATh, CPAaBHUBATh, KIaCCU(MUIIUPOBATh, TPYNIUPOBATh, CUCTEMATHU3UPOBATh
“H(OpPMAIIHIO B COOTBETCTBUY C OIpefeleHHOM y4eOHO! 3aiauel;

- 0000111aTh MOJTYYEeHHYI0 HMH(POPMAIIXUIO, OIIeHUBAThL IPOCIYIIAHHOE U TPOYUTAHHOE;

- (pmKCHpOBaTh OCHOBHOE COfiepKaHue co0b1eHu; GopMyIupoBaTh, YCTHO U IHCHbMEHHO,
OCHOBHYIO U[IeI0 COOOIEHHUST; COCTABISATh IJIaH, GOPMYIMPOBATh TE3UCH;

- TOTOBUTH U IPE3€HTOBaTh Pa3BEPHYThHIe COODIIEHUS THIla OOKIIafa;

- paboTaTh B pa3HHIX pexXuMax (MHIUBUAYAJIbHO, B IIape, B IPYIIIE), B3AUMONENUCTBYS OPYT
C OPyroM;

- II0JIb30BAThCSA PedepPaTUBHBIMYU U CIIPABOYHBIMU MaTepHUalaMu;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEUCTBHS CBOUX TOBAPUINEH, 00bEKTHBHO OI[€HUBATh
CBOH [EHCTBHUS;

- obpalaThCs 3a IOMOIIbIO, MOMONTHUTENLHEIMU Pa3bsSICHEHUSIMHU K IMPeNnofaBaTerio,
OPYTUM CTyOeHTaM;

- TI0JIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJbHOU AOTrafgKoHu, CJIOBapsiMH
PA3NIMYHOTO XapaKTepa, Pa3InYHOr0 poja MoACcKa3KaMH, OIIOPaMM B TEKCTe (KITI0YeBhIe
CJI0Ba, CTPYKTYypa TEeKCTa, NIpeABapsouas nHGopManus u ip.);

- HCIIOIb30BaTh IIPU TOBOPEHUM U MHCbMe Iepudpas, CAHOHUMUYHLIE CPENICTBA, CJI0Ba-
OTMCaHUSs OOIIUX MOHSATHM, PAa3bsICHEHUS, TPUMEPHI, TOMTKOBAaHUS, «CIIOBOTBOPYECTBO»

- TIOBTOPSITH UK Nepedpa3upoBaTh PEIUIUKY co0eceqHWKa B MOATBEPKIEHUY TOHUMaHUS
ero BLICKa3bIBaHUS UIIA BOIIPOCA;

- 00paTUTHLCS 3a MOMOIIBLIO K COOeCEeTHUKY (YTOYHUTD BOIIPOC, TIEPECIIPOCUTE U AP.);

- UCIIOJIb30BaTh MUMHUKY, XKECTH (BOOOII[e X B TeX CIydasix, KOraa S3bIKOBEIX CPEOCTB He
XBaTaeT IJIs BEIPaXKeHUs TeX UM UHBIX KOMMYHUKATUBHEIX HAMEPEHUH).

15.5. [TogroToBKa K IpoMexkKyTOYHOU aTTeCTaLluu
[Tpy IOATOTOBKE K IPOMEXKYTOUYHOM aTTeCTalluu Liefiecoo0pas3Ho:
- BHUMATEJIbHO U3Y4YUTh [IepedyeHb BOIPOCOB U ONPENENUTh, B KaKUX UCTOYHUKAX
HaXOOsATCS CBeNeHUs, HeoOXOOuMBbIe 71T OTBETA Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHOBAHHYIO JIUTEPATYDY;
- COCTABUTh KpaTKVe KOHCIEKTH OTBETOB (IIJTaHEl OTBETOB).

16. MaTepHaHBHO-TeXHH‘IeCKOG odecneyeHHe TUCHHUIUIHHBI

Tabmnuia 12
No HauMmeHoOBaHHe ClieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000pyI0BaHHUA
n/n AyIUTOPHH U TaOOpaTOPUH
1 |lekuroHHAas aygUTOPUS Aynuro-BULE0 KOMILJIEKC
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AyouTopuu Oy IpOBeOeHuUs I'PYIINOBLIX 1
MPaKTAU4YEeCKUX 3aHATUUN

Aynuo-BUIE0 KOMILJIEKC

KOMIBIOTEPHEIN KJIACC

HepCOHaHBHBIe KOMITBIOTEPEL

AyouTopus [ KYpCOBOTO U TUIIJIOMHOT'O
[TPOEKTHUPOBAHUS

[lepcoHabHbIE KOMITBIOTEPHL

AyouTOpHS 71 CAaMOCTOSITEJIbHOM PabOoTHI

KOMHBIOTepHaH TEXHUKa

|01 B [ DN

YuTannLHBEIR 3471

[lepcoHaIbHEIE KOMIIBIOTEPEL
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