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1. [lepeyeHb KOMIIETEHIIUIT 1 MHAUKATOPOB UX I0CTUKEHHUSA
[Ipouiecc n3yueHus: AUCUMILIMHBI HAPaBJieH Ha (OPMHUPOBAHUE CAEAYIOIIUX KOMIIETEHITHI:

Kon u Kon 1 HaumMeHOBaHUE HHANKATOPA Oran | IlpenmecTtByronue 3Tamnsl (¢
HalMEHOBaHU JOCTIKEHHST KOMITETEHITUH yKa3aHUEM JUCIMILINH)
e
KOMIIETEHIINN
IK-1 IIK-1.1 3naem: 4 Oran 1:
Cnocoben K | —TeopeTHuecKue ACTIeKTHI HEeJTMHEHHBIX OCHOBBI TEOpHUH LIETICH
9KCIUIyaTallMK | (IMHEWHBIX)  SBJICHWUH, NPOTCKAIONIUX B Oram 2:
¥ PasBUTHIO | BOJOKOHHOM OITHKE; OcHoBBI TCOpHH
CCTCBBIX —(U3HUKY POLIECCOB HENMHEHHBIN (JTMHEWHBIX) JICKTPOMArHUTHBIX IOJICH U
wiatdopm, SBJICHUM, IPOTEKAIOIUX B  BOJIOKOHHOHN BOJIH, BBezienne B
CUCTEM H | onTHKE; OINCPalfMOHHYIO0 CUCTEMY Unix,
ceTen —OCHOBHBIE 00JIaCTH TMPHUMEHEHHS M Hay4HO- IlaxeThl NpUKIaTHBIX
nepenaau TEXHUYECKUE MPOOIIEMBI HEJMHEHHON Iporpamm, S3eIku
AaHHbIX BOJIOKOHHOM OIITHKH. [IpOrpaMMHUpOBAHNS,
OneMenTHas 0aza
ITK-1.2 ymeem: TEIEKOMMYHHKAIMOHHBIX
—paccuMTHIBATh  MApaMeTPbl  HEIMHEHHBIX cucteM, OCHOBBI TOCTPOEHHSA

(MMHEWHBIX) TPOIIECCOB,
BOJIOKOHHOM OIITHKE;
—UACHTU(UIIUPOBATh, PA3INYaTh MEXaHHU3MBI
HEJIMHENHBIX (IMHENHBIX) SIBJICHUH,
MIPOTEKAIOINX B BOJIOKOHHOW OTITHKE;
—KJaccu(PpUIUPOBATH MEXAaHNU3MBI HEIMHEHHBIX
(MMHEWHBIX)  SBJICHWUH, NPOTCKAIOIIUX B
BOJIOKOHHOM OIITHKE;

—TIPOBOJIUThH aHAJHU3 MOJYYCHHBIX PE3YJIbTATOB
MpH MOAETUPOBAHUM, HWCCICIOBAHUH, W/WIH
W3YYCHUN HENMHEWHBIX (JIMHEHHBIX) SBICHHUIA,
MPOTEKAIONIMX B BOJIOKOHHOW ONTHKE;

—Ha TEOPETHYECKOM YPOBHE  YCTPaHSTh,
KOMIICHCHPOBAaTh  BJIMSHUE  HEJIUHCHHBIX
(TMHEWHBIX) TMPOIIECCOB, MPOTEKAIONINX B
BOJIOKOHHOM ONTHKE JIsl TIOBBIIIEHUS Ka4eCTBa
CBSI3H.

MIPpOTCKaroIx B

IIK-1.3 énaoeem:
—HaBBIKAMH pacueTa IMapaMeTpOB HEIMHEHHBIX

(TMHEWHBIX) TPOIECCOB, TMPOTEKAOIUX B
BOJIOKOHHOH OIITHKE,

—HaBBIKAMH yCTpaHEeHUs, KOMIICHCAIIUU
HEJTMHEHHBIX (JTHHEHHBIX ) SIBJICHHH,

IMpOTEKarouux B BOJIOKOHHOM OIITHKE JUIA
IMMOBBINICHUA Kaue€CTBA CBA3U, HJIS YBCIWNYCHUSA
JaJIbHOCTH CBA3H,

—YMEHHEM JejaTh TIpPaMOTHBIE  BBIBOJBI,
TPaMOTHBIN aHaIn3 npu MPOSIBIIEHUH
HEJIMHEWHBIX  SABJIIEHUHM, MPOTEKAIIMHUX B

BOJIOKOHHOM OIITHKE.

MH(OKOMMYHHUKAITUOHHBIX
CHCTEM U CeTe

Oran 3

Teopus cBszu, Gusnyeckue
OCHOBBI KBAHTOBOM OITHKU,
CxeMOoTexXHHKa
TEJIEKOMMYHUKALIMOHHBIX
YCTpOMCTB, BriuncnurenbHas
TEXHHMKA ¥ HHGOPMAIUOHHBIC
TEXHOJIOTHH,
MukponpoueccopHas TEXHUKA
B CHCTEMaXx CBSI3H,
[IepcnekTUBHBIE TEXHOJIOTUU B
oTpaciu HHPOKOMMYHHKAIIUH,
CetH CBsI3U U CUCTEMBI
KOMMYTAITUH,
OnTo3aeKTpOHHBIE U
KBaHTOBBIE TPUOOPHI U
YCTPONCTBA,

CDOpMa(BI) HpOMC)KYTOqHOﬁ arTeCTalyu 10 JUCHUIIJIMHE. O9K3aMCH.

2. [Toka3zaTenu, KpUTEPHUHU U MIKAJIBI OIEHUBAHUSI KOMIETEeHIHI

2.1 Tloka3aTeneM OIICHMBAaHUS KOMIIETEHLIMH Ha 3Tane MX (OPMHUPOBAHUS TNPH H3YUYEHUHU

AUCHUILIIUHEI SABJIACTCA YPOBCHB UX OCBOCHHA.




IIkama
OIICHUBaHUA

PesynpraThl 00yueHus

Jleckpuntopsl ypoBHEH
OCBOEHHS KOMIIETCHIINNI

I1K-1 Crioco6eH K KCIuTyaTaiiy 1 pa3BUTHIO CETEBBIX TIaTd

OpM, CUCTEM U CETeH mepenadn JaHHBIX

Huszkuii
(moporoBbIii)
YpOBEHB

IIK-1.1 3naem:

—TEOPETUYECKUE ACTICKThl HEJIMHEHHBIX
(TMHEWHBIX) SBJICHHUH, MPOTEKAIOIINX B
BOJIOKOHHOM OIITHKE;

—(Gu3NKy  TPOIECCOB  HEMWHEHHBIN
(MMHEWHBIX) SBICHUM, NPOTEKAIOIIUX B
BOJIOKOHHOM OIITHKE;

—OCHOBHBIC O00JIACTH TIPUMCHCHUS U
Hay4HO-TEXHUYECKHE IPOOTIEMBI
HEJIUHCHHON BOJIOKOHHOM ONTHKH.

IIK-1.2 ymeem:

—paccunTHIBATh napaMeTpsl
HEJIMHEWHBIX (JMHEHHBIX) MPOLECCOB,
MPOTEKAIOINX B BOJIOKOHHON ONTHKE;
—HJIEHTU(UIPOBATH, pas3nnvath
MEXaHU3MBl HEITWHEHHBIX (JTMHCHHBIX)
SIBICHUM, MPOTEKAOIINX B BOJIOKOHHOM
OTITHKE;

—KkaccuuIrpoBarh MEXaHH3MBbI
HEeTWHEHHBIX  (TMHEHHBIX)  SBJICHUH,
MPOTEKAOIMX B BOJIOKOHHON ONTHKE;

—MpPOBOJUTh  AHANW3  MOJYYCHHBIX
pe3yabTaTOB TP MOJICIIMPOBAHMUH,
HCCIIEeIOBaHNH, u/unm W3y4EeHUHU
HEeTWHEHHBIX  (TMHCHHBIX)  SBJICHUH,

MPOTEKAIONIUX B BOJIOKOHHON OTITHKE;
—Ha TEOPETUIECKOM YPOBHE YCTPaHSTH,
KOMIICHCHPOBAThH BJIMSIHIE HEIMHEHHBIX
(TMHENHBIX) TPOIECCOB, MPOTEKAOIINX
B BOJIOKOHHOM OIITHKE JJIs1 IOBBIIIEHUS
KayecTBa CBS3U.

IIK-1.3 eénadeem:

—HaBBIKAMH  pacueTa  IapaMeTpoB
HEJIMHEWHBIX (JIMHEHHBIX) MPOIECCOB,
MPOTEKAIONUX B BOJIOKOHHOW ONITHKE,
—HaBBIKAMH YCTPaHECHHSI, KOMIICHCAITUH
HETUHEHHBIX  (JTMHCHHBIX)  SBJICHUH,
MPOTEKAIONUX B BOJOKOHHON OITHKE
JUISL TIOBBINICHHSI KaduecTBa CBS3H, IS
YBEIMYCHHS JATHOCTH CBSI3H;

YMEHHEM JieNlaTh TPAaMOTHBIE BBIBOJIBI,
TPaMOTHBIN aHaN3 MPHU TPOSBICHUN
HEJIMHEMHBIX SIBJIEHUW, MPOTEKAIOUIUX B
BOJIOKOHHOM OINTHKE.

Cnabo 3naem:

—TCOPETUYCCKUE AaCIEKThl HEIMHEHHBIX
(TMHEWHBIX) SIBIICHUM, TMPOTEKAIOIINX B
BOJIOKOHHOM OITTHIKE;

—pu3nKy MPOILECCOB HEJMHEHBIN
(IMHEHHBIX) SBJICHHIM, TPOTCKAIONIMX B
BOJIOKOHHOM OITTHIKE;

—OCHOBHBIE O0JIaCTH TPUMEHEHHUS U
HayYHO-TEXHUIECKHE MPOOIIEMBI
HEJIMHEMHOM BOJIOKOHHOM ONTHKHU,

- KaK COCTaBJIITh I'PAMOTHBIM OTYET IIO
m1ab0paTOPHBIM u MIPAKTHIECKUM
pabotam, (opMyIHpPOBaTH T'PaMOTHEIE
BBIBOABl IO TIONYYEHHBIM pacueTaM u
rpauKOB 3aBUCUMOCTEH.

Chabo ymeem:

—paccUMThIBaTh MapaMeTpbl HETMHEHHBIX
(TMHENHBIX) TMPOIIECCOB, MPOTEKAIOIINX B
BOJIOKOHHOM OITTHKE;
—HICHTU(HULIUPOBATD, pasin4ath
MEXaHU3Mbl HETUHEHHBIX (JIMHEHHBIX)
SIBJIEHUW, TPOTEKAIOIIMX B BOJOKOHHOM
OIITHKE;

—KJnaccuGuUupoBaTh MeXaHU3MBbI
HEMMHEWHBIX  (IMHEWHBIX)  SIBJICHMUIA,
MPOTEKAIOUINX B BOJIOKOHHOW ONTHKE;

—TPOBOJIUTH aHaIN3 MOJTyYEHHBIX
pe3yibTaTOB  NPH  MOJIEIMPOBAHMHY,
HCCIICI0OBaHNH, u/unn U3yYCHUU
HEIMHEWHBIX  (IMHEWHBIX)  SBJICHHIA,

MPOTEKAIONTNX B BOJIOKOHHOW ONTHKE;
—Ha TEOPETHYECKOM YPOBHE YCTPAHSTH,
KOMIICHCHPOBATh BIUSHUE HEIMHEWHBIX
(JIMHEWHBIX) TIPOIIECCOB, MPOTEKAIONIUX B
BOJIOKOHHOH OINTHKE JUIS TOBBIIICHUS
KauecTBa CBA3H,

- COCTaBIIITh TPAMOTHBIA OTYET II0
J1a00PaTOPHBIM u MIPAKTUUECKUM
paboraMm, (opMynIUpoBaTE TPAMOTHBIC
BEIBOJIBI IO TIOJIyYEHHBIM pacueTam |
rpauKOB 3aBUCHMOCTEH.

Cnabo enadeem:

—HaBBIKAMU pacueta rnapaMeTpoB
HETMHEWHBIX  (JTMHEWHBIX) IPOLECCOB,
MIPOTEKAIONTNX B BOJIOKOHHOMN OTITHKE,
—HABBIKAMH yCTPAHCHHUS, KOMIICHCAITUU
HEJIMHEHHBIX  (JIMHEWHBIX)  SIBIICHUIA,
MPOTEKAIOLIUX B BOJIOKOHHOM ONTHUKE IS
TOBBINICHUST ~ KadecTBa  CBS3M, IS
YBEJIUYEHHUSI TaJTbHOCTH CBSI3U;

YMEHUEM JieJlaTh TPaMOTHBIC BBIBOJBL,
TPaMOTHBIN aHaIN3 TPHU TIPOSBICHUU
HEJIMHEUHBIX SBJIEHUH, MPOTEKAIONIMX B




BOJIOKOHHOM ONTUKE;

- HaBblkaMW COCTaBAATb OTYET MO
nabopaTtopHbImM n NPaKTUYECKNM
paboTam, ¢opmynnpoBaTb BbIBOAbI MO
nosydyeHHbIM pacyeTam U rpaduKos
3aBMCMMOCTEN.

Bricokuii ypoBeHb

IIK-1.1 3naem:

—TEOPETUYECKUE ACIEKThl HEIMHEHHBIX
(MMHEWHBIX) SIBICHUM, NPOTEKAIOIIUX B
BOJIOKOHHOM OTTHKE;

—(QU3UKy  TPOLECCOB  HEIMHEHHBIN
(TMHEHWHBIX) SBJICHHUH, MPOTEKAIOMNX B
BOJIOKOHHOM OIITHKE;

—OCHOBHBIE OO0JIaCTH TIPUMEHEHUS U
Hay4YHO-TEXHUYCCKUE MPOOJIEMBI
HEJIMHEHHOU BOJJOKOHHOMN OITHKH.

IIK-1.2 ymeem:

—pPacCUYUTHIBATh apaMeTpsl
HEJIMHEWHBIX (JIMHEHHBIX) IPOIECCOB,
MIPOTEKAIOIUX B BOJIOKOHHOW ONTHKE;
—HUIEHTU(ULIUPOBATH, paznan4aTh
MEXaHM3Mbl HENUHEHHBIX (JIMHEHHbIX)
SIBJIEHUW, MTPOTEKAIOUIUX B BOJOKOHHOM
OITHKE;

—KkJaccuuIupoBarh MEXaHHU3MBbI
HEeTWHEHHBIX  (TMHCHHBIX)  SBJICHUH,
MPOTEKAOIINX B BOJIOKOHHON ONTHKE;

—MpPOBOJAUTh  aHANW3  MOJYYEHHBIX
pe3ynbTaTOB  MPH  MOJCIHPOBAHHH,
WCCIIeIOBaHHH, u/unm W3YYEeHUHU
HEJIMHEWHBIX  (JIMHEHHBIX)  SABJICHUH,

MPOTEKAIONIUX B BOJIOKOHHOW ONTHKE;
—Ha TEOPETUYECKOM YPOBHE YCTPAHSITH,
KOMIIEHCHPOBATh BIHSHUE HEIMHEHHBIX
(TMHENHBIX) TPOIECCOB, MPOTEKAOIINX
B BOJIOKOHHOM OIITHKE JJISl IIOBBIIICHUS
KauyecTBa CBA3U.

IIK-1.3 enaoeem:

—HaBbIKAMHM  pacyera  I[apaMeTpoB
HEJIMHEWHBIX (JIMHEHHBIX) MPOIECCOB,
MPOTEKAIOLINX B BOJIOKOHHON ONTHKE,
—HAaBbIKAMH YCTPAaHEHMS, KOMIICHCALIUH
HEJIMHEWHBIX  (JIMHEMHBIX)  SABJICHUH,
MIPOTEKAIONIUX B BOJOKOHHON OMNTHKE
JUIS TIOBBIIICHHUSI KAuyecTBa CBSI3H, IS
YBEJINYEHNS JAIBHOCTH CBS3H;

YMEHHEM JeJIaTh TPAMOTHBIE BHIBOJFI,
IFPaMOTHBIN aHAIN3 IPHU MPOSIBICHUU
HEJIMHEWHBIX SIBICHUH, IPOTEKAIONIUX B
BOJIOKOHHOM OIITHKE.

Ouens xopowio 3naem:

—TEOPETHYECKNE AaCTIEKTHl HEJIMHEHHBIX
(TMHEWHBIX) SBICHWH, NMPOTEKAIOMIUX B
BOJIOKOHHOH ONTHKE;

—usuKy IIPOLIECCOB HEJIUHEUHBIN
(TMHEWHBIX) SIBIICHUH, TPOTEKAIOIINX B
BOJIOKOHHOM OITTHIKE;

—OCHOBHBIE 00JIaCTH TPHMEHEHHS U
HAYYHO-TEXHUUYECKHE npoOIeMBbI
HEJIMHEWHON BOJIOKOHHOM ONTHKU,

- KaK COCTaBJIATh I'PaMOTHBIM OTYET II0
nabopaTopHBIM " MPaKTUIECKUM
pabotam, (GopMyIHpPOBaTH T'PaMOTHEIE
BBIBOJIBI I10 TOJNYYCHHBIM pacueTaM u
rpaMKOB 3aBUCHMOCTEH.

Ouenv xopouio ymeem:

—pPaCCUUTHIBATH MMapaMETPhI HEJIMHEMHBIX
(TMHEHHBIX) TPOIIECCOB, MPOTEKAIOIINX B
BOJIOKOHHOM OIITHKE;
—HUICHTU(UIUPOBATH, pasynyath
MEXaHU3Mbl HEJTUHEHHBIX (JIMHEHHBIX)
SIBJICHUM, NPOTEKAOMIMX B BOJOKOHHOU
OTITHKE;

—KinaccuGuUupoBaTh MEXaHU3MBbI
HENMHEWHBIX  (IMHEWHBIX)  SIBJICHHIA,
MPOTEKAIOLINX B BOJIOKOHHOHN ONTHKE;

—MPOBOJIUTH aHanmm3 MOTYYEeHHBIX
pe3yibTaTOB  NpPH  MOJEJIMPOBAHMHY,
WCCIIEIOBAaHUH, u/vunm M3y4YEeHUHN
HEJIMHEHHBIX ~ (IMHEWHBIX)  SBICHUH,

MPOTEKAIONINX B BOJIOKOHHOW OTITHKE;
—Ha TEOPEeTUYECKOM YPOBHE YCTPAHSTh,
KOMITIGHCHPOBATh BIIUSIHAE HETHMHEHHBIX
(JIMHEWHBIX) TIPOIIECCOB, MPOTEKAIONIUX B
BOJIOKOHHOH ONTHKE IS TIOBBIIICHUS
KayecTBa CBA3H;

- COCTaBIISITh TPaMOTHBIH OTYET TIO
11abopPaTOPHBIM " MIPAKTHYECKUM
paboraMm, (opMynIUpoBaTh TPaMOTHBIC
BBIBOABI IO IOJMYYEHHBIM pacueTaMm |
rpaMKOB 3aBUCHMOCTEH.

Ouenv xopouio eradeem:

—HaBBIKAMHU pacuera apaMeTpoB
HETMHEWHBIX (JMHEWHBIX) MPOIECCOB,
MPOTEKAIOUINX B BOJIOKOHHOW ONTHKE,
—HaBBIKAMHM YCTPAHEHUS, KOMIIEHCALUU
HEMMHEWHBIX  (IMHEWHBIX)  SBJICHHIA,
MPOTEKAONINX B BOJIOKOHHOM ONTHKE AJIS
MOBBIIEHWA ~ KayecTBa  CBA3M,  JJA
YBEJIMUYEHMSI JATBHOCTH CBA3H;

YMEHHEM JIeNIaTh TPaMOTHBIE BBIBOJHI,




TPaMOTHBII aHAIH3 TP MPOSIBICHUN
HEJIMHEWHBIX ABJICHUH, TPOTEKAIOIINX B
BOJIOKOHHOH OITHKE;

- HaBBIKAMU COCTABJIATH TPAMOTHBIH
OTYET 10 JIA0OPATOPHEIM U
MPaKTUYECKUM paboTaM, GOpMyITHPOBATH
IPaMOTHBIC BBIBOJIBI 110 MTOJTYYCHHBIM
pacderam u rpa)KOB 3aBHCHMOCTEH.

2.2 Tabnuia cOOTBETCTBHS PE3Y/IHTATOB MPOMEKYTOUHON aTTECTALMU 110 JTUCHUIUITMHE YPOBHIO
sTana GopMHUPOBAHUS KOMIIETEHIIMH

[Ixamna Kon nnwxaropa YpoBeHb OCBOCHUS
dopmMa KOHTPOJIA JOCTHIKEHHUS
OLICHUBaHU N KOMITETEHIUN
KOMIIETECHI[UI
IIK-1.1 HU3KHAHN
YIOBJIETBOPUTEIIHHO IK-1.2 HU3KUN
I1IK-1.3 HU3KHUH
TIK-1.1 CpeIHUM
JK3aMeH XOpOILIO I1K-1.2 cpenHuit
TIK-1.3 CpeITHUI
IIK-1.1 BBICOKHH
OTJIHNYHO IIK-1.2 BBICOKHI
T1IK-1.3 CpeHU

3. Meroanyeckue MaTepuaJibl, ONpe/e/isiioliue Mpoue1ypbl OleHUBAHUS

[Iponiecc  omneHuBaHuWs 3HAHUM, YMEHUW, HABBIKOB H (WJM) ONBITAa JEATEIHHOCTH,
XapaKTepU3YIOMIMUX ATanbl (OPMUPOBAHUA KOMIETEHIIMM, MpeICcTaBieH B Ta0nuuax mno Gopmam
o0yJeHusI:

Tun 3ansTus Tema (pa3nen) Ouenoumbie
CpEeACTBA
IIK-1.1 3naem: TeopeTHUECKHUE ACTIEKThl HEIMHEWHBIX (JIMHEHHBIX) SBICHUH, MPOTEKAIOIINUX B
BOJIOKOHHOW OINTHKE; (PU3HUKY MPOIIECCOB HENMHEHHBbIM (JIMHEHHBIX) SBICHUM, MPOTEKAIOUINX B
BOJIOKOHHOW OINTHKE, OCHOBHBIE OO0JACTH TPUMEHEHUS M HAayYHO-TEXHHUYECKHE MPOOIeMBbI
HEJIMHEIHON BOJJOKOHHOW ONTHKM.
Jluckyccus
Jleximst Bce pazaensr nucuIuIMHbI
3auer
HccnenoBanue BAUSHUSA JUCIIEPCUU ONITOBOJIOKHA Ha
ONTUYECKUI CUTHAI
JlabGoparopHast
Uccnenoanue yupn-3¢exra B ONTOBOJIOKHE 6
JlaGopaTopHas UccnenoBanue 3¢ dexra GpazoBoit caMOMOIYISAIIUN ga ora
pabota Hccnenoanue s dexra nepekpectHoil pa3oBoii anurra .
N —— nmabopaTopHOI
HccnenoBanue ONTUYECKUX COITMTOHOB padoret
Hccnenosaune UBC B OnITHYECKON JIUHUH CBSI3U
Pacuer 3aBucumocTy pepakiiHOHHOTO UHEKCA
OTITOBOJIOKHA OT MOIITHOCTH ONTUYECKOT0 CUTHAJIa
[TocTpoeHue creKTporpaMm ONTUYECKOT0 CUTHAJA C [IpakTuueckas
[TpakTHueckoe qupI-3gphexTom paboTa.
3aHSATHE Pacuetr CtokcoBbix yactot npu SBS u SRS aBnenuun NunuBunyanbHoe
PacueTr mapamMeTpoB ONTHYECKOTO COJIUTOHA 3aJaHue
Pacuer cniekrpa ontuyeckoro curnana WDM koropslid
1oJiBep>keH BiausiHuo YBC




OTuyeTsl o
[MPAKTHYCCKUM U
mabopaTOpHBIM
paboTam.
[loaroroBka x
PK3aMEHY

CamMocTosTeIbHas

pabota Bce paszaenbl AUCHUIUTHHBL

IIK-1.2 ymeem: paccuUThIBaTh IapaMeTPbl HEIMHENHBIX (JIMHEHHBIX) MPOLIECCOB, IPOTEKAIOIIUX
B BOJIOKOHHOW OITHKE; UACHTU()UIUPOBATh, pPa3INyaTh MEXaHU3Mbl HEJIMHEHUHBIX (JIMHEHHBIX)
SIBIICHHH, TPOTEKAIOLINX B BOJIOKOHHOHM ONTHKE; KIACCU(PHUIMPOBATH MEXAHU3MbI HEIMHEHHBIX
(IMHEeWHBIX) SBJICHUH, NMPOTEKAIOUIMX B BOJIOKOHHOH ONTHKE; MPOBOIUTH AHAIU3 MOJYYEHHBIX
pPE3yabTATOB MPH MOJETHPOBAHUU, UCCICAOBAHUM, W/WIM M3yYCHUU HEITWHEHHBIX (JIMHEWHBIX)
SBJICHUH, IPOTEKAIOIIMX B BOJOKOHHOM ONTUKE; HAa TEOPETUYECKOM YPOBHE YCTPaHSITH,
KOMIIEHCUPOBAaTh BIUSHUE HEJIWHEHHBIX (JIMHEHHBIX) IPOLECCOB, MPOTEKAIOIINX B BOJOKOHHOMN
OITUKE JJIs TOBBILIEHHs Ka4eCTBa CBSI3U.

Juckyccus
Jlexuust Bce pazaensl iuciuIianHb auer
HccnenoBanuie BIUSHUS AUCTIEPCUH ONTOBOJIOKHA HA
ONTUYECKUIN CUTHAJ
JlaGopaTopHas
Hccnenoanue yupi-3¢ekra B ONTOBOIOKHE 6
JlaGopaTopHas UccnenoBanue 3¢ exra GpazoBoii caMOMOTYIAIIUN ga ora
pabota Hccnenoanue 3hdexTa nmepexkpecTHol GhazoBoii anra .
nmabopaTopHO
MOLYJIAIHH a0oTBI
HccenoBanue ONTHYECKUX COJUTOHOB P
Hccnenosanne UBC B onTHUeCcKON JUHHUHU CBSI3H
Pacuer 3aBucumocTy pedpakimOHHOTO HHJEKCA
OIITOBOJIOKHA OT MOIIIHOCTH ONTHYECKOTO CUTHaja
[TocTpoeHHe CIEKTPOrpaMM ONITHYECKOTO CUTHAJIA C [TpakTudeckas
[IpakTHueckoe qupr-3¢ghekTom pabora.
3aHSATHE Pacuer CtokcoBbix wactot nmpu SBS u SRS sBienun NunuBuayanbHoOe
Pacyer mapamMeTpoB ONTHYECKOTO COTUTOHA 3ajlaHue
Pacuer cniekrpa ontudeckoro curnana WDM koropslid
noasepkeH BiusiHuo YBC
OtueTsl IO
MPAKTUYECKUM U
CamocTosTenbHas 1a00pPaTOPHBIM
Bce pazaenst quCIUIIIMHBL
paboTa paboTam.
[ToaroroBka k
3ayeTy

IIK-1.3 6nadeem: HaBbIKaMM pacyeTa IapaMEeTPOB HEIMHEWHBIX (JMHEMHBIX) IPOLIECCOB,
[IPOTEKAIOIMX B BOJIOKOHHOW ONTHKE, HAaBbIKAMM YCTPAaHEHHUS, KOMIIEHCALlMM HEJIWHEHHBIX
(IUHENHBIX) SBJICHHUM, MPOTEKAIOIIUX B BOJOKOHHON ONTHKE JUIsl MOBBILICHUS] KauecTBa CBSI3H,
JUIsL YBEJIMUEHUS JAIbHOCTU CBSI3M; YMEHHMEM JEJIaTh TPaAaMOTHBIE BBIBOJBI, IPAMOTHBIN aHAIN3
IIPU NIPOSIBJIICHUN HEJIMHEHHBIX SIBJICHUH, IPOTEKAIOUINX B BOJIOKOHHOW ONTHKE.

HCKYyCCHs
Jlexusa Bce pasgensl IUCHUTUINHBI A
H pasi AHCTL 3aueT
HccnenoBanue BIUSHUS AUCTIEPCUU ONTOBOJIOKHA Ha
ONITUYECKUU CUTHAI
JlabGoparopnast
HccnenoBanue unpn-3¢pdexra B ONTOBOJOKHE aGota
JlaGopaTopHas UccnenoBanue 3¢ dexra GpazoBoil caMOMOTYISAIIN gamma
paboTa Hccnenosanue s dexTa nepexkpecTHol GhazoBoii -
N —— nmabopaTopHOI
a00TBI
HccnenoBanne ONTHYECKUX COIUTOHOB P
Hccnenosaune UYBC B onrTHYeCcKON JUHUH CBSI3U




Pacuer 3aBrcuMocTy pepakIHOHHOTO HHEKCA
OITOBOJIOKHA OT MOIIIHOCTH ONTHYECKOTO CUTHAIA

[TocTpoeHue CcreKTporpaMm ONTUYECKOTO CUTHAJA C [IpaxTrueckas
[IpakTrueckoe qupI-3PHeKToM paboTa.
3aHITHE Pacuer CrokcoBbix yactotT npu SBS u SRS aBnenun NuauBuayanbHOe
PacyeT mapamMeTpoB ONTUYECKOTO COJTUTOHA 3aJJaHue

Pacuer cniektpa ontudeckoro curiaia WDM koTopsiit
noasepkeH BiusiHuio YBC

OT4eTsl IO

MMPAKTUYCCKUM U

CamocrosTenbHas 1abopaTopHBIM
Bce pasnensl IuCIUIIAHBL

pabora paboTram.

IloaroroBka x

3a4eTy

4. TunoBble KOHTPOJIbLHbIE 32 IaHUS
[IpeacraBuTh OAMH MPUMEP 33JaHUA 110 KAXKIOMY TUITY OLIEHOYHBIX CPEJICTB JIJIsl KaXKI01
KOMITETCHIINH, (OPMUPYEMON TaHHOH AUCIIUIUIMHOM.

ITK-1 CriocoGeH K 3KCIUTyaTalluy U Pa3BUTHIO CETEBBIX IIATGOPM, CHCTEM U CETei mepenadyu
JTAHHBIX

ITPAKTUYECKOE 3AHSATHE 1
Pacyer 3aBHCHMMOCTH pe()paKIMOHHOI0 HH/IEKCA ONITOBOJIOKHA
OT MOLIHOCTH ONITHYECKOI0 CUIHAJIA

1 Hean padoTsl:
1.1 OcBoeHHe METOMKH pacyeTa 3aBUCUMOCTH pePPaKIIMOHHOTO HHICKCA ONTOBOJIOKHA OT MOIIHOCTH
OINTHYECKOTO CUTHAJIA.

2 IloaroroBka Kk padoTe:
2.1 IlogroroBuTs OJIAHK OTYETA, B OTYETE OTPA3UTH LENb PAabOTHI, OTBETH HA KOHTPOJIEHEIE BOIIPOCHI.
2.2 IIpopaboTaTh KOHCIIEKT JIEKIIUNA MO TEMATUKE MPAKTHIECKOTO 3aHATHSI.

3 3apaHue U MeTOAUYECKUE YKAZAHUS:

3.1 I1o UCXOHBIM JAHHBIM, MTPEJICTABICHHBIX B Ta0HIE 1, IPOM3BECTH pacueT 3aBUCUMOCTH ITOKAa3aTelst
MPEJIOMIJICHUSI ONITOBOJIOKHA OT BXOJHOW MOIIHOCTH ONTHYECKOTO CUTHANA. Pe3ylbTaThl pacyeToB CBECTH B
tabuuiy 2. 1o TabaMYHBIM TaHHBIM TTOCTPOUTH Ipaduk 3aBucumoct N(P).

Tabauma 1 — McxoaHnsle qaHHEBIE

Bapuant No Ny, 102 M%/Bt Asop, MKM?
0 1,47 2,2 50
1 1,46 2,25 60
2 1,46 2,30 70
3 1,45 2,35 80
4 1,44 2,40 90
5 1,43 2,45 100
6 1,44 2,50 85
7 1,45 2,55 45
8 1,47 2,60 35
9 1,48 2,65 30
10 1,46 2,70 25
11 1,45 2,75 47
12 1,43 2,80 26
13 1,42 2,85 19
14 1,45 2,90 53




15 1,47 2,95 67
16 1,43 3,00 59
17 1,46 3,10 71
18 1,47 3,15 84
19 1,47 3,20 39
20 1,45 3,30 41
Tabnuua 1 — PesynbraTel pacueToB
No P, MBT n

1 1

2 10

3 20

4 30

20 190

PedpakunoHHbIli HHAEKC TBEPAOTO KpUCTaIMYeckoro Matepuaia (B OB Hanbonee yacto ucmonb3yercs
KBapIl) BeIpaxkaeTcsi POpMyIIOu:

P
n=n,+n, —2, @

A4y

rae  Np— uHACKC pedpakumu cepaneBuHb OB mpu MajbIX YPOBHSIX ONTHYECKON MOIIHOCTH;

Ny — K03()(PUIMEHT HETMHEHHOCTH pedPaKLUOHHOIO HMHIEKCA, BEJIMUYMHA KOTOPOI'o JIGKHUT B Mpelesiax
(o1 TpaaMIMOHHOTO KBapla, ucronb3yemoro B OB n, =2,35%10%° m%/Br);

Po — onTuueckas MomHOCTh, nepenaBaeMast mo OB B MBT;

Asoe — 3 dexTuBHas mwiomanp sapa OB B MKM?.

3.2 Ioctpouts rpaduk 3aBUCUMOCTH N(Asese). Ilapamerp Asee B39Th B ipenenax ot 10 go 100 mxm?,
Mo1HOCTh CUTHANA MPUHATH PABHON MaKCHUMaJIbHO-A0MYCTUMONW MOIITHOCTH ONITHYECKOI0 CUTHala, BOJUMOTO
B ONTOBOJIOKHO: 17 nbMm.

g storo, mo ¢popmyne (1) 3amomHuTh TAOIHITY 2.

Tabnuna 2 — Pe3ynpraTe! pacueToB N(Asee) ipu Po = 17 1bm

Ne Asop, MKM? n
1 10
2 20
10 100

Tpumeuanue: st pacuera N(Asoo) HyX)HO mepeBectr 17 1bm B MBT.

4 KoHTpoJIbHBIE BONPOCHI:

4.1 Yro Takoe pedpakums?

4.2 KaxkoBo 3Ha4eHHUE MTOKa3aTeNs NPeIoMICHHS CEpALIEBUHBI U 000JI0YKH ONTOBOJIOKHA?

4.3 Ot Kakux mapaMeTpax ONTHYECKOro CUTHaJa 3aBUCHUT MTOKA3aTeNlb MPEIOMIICHHUS ONTOBOJIOKHA?

4.4 K xakuM HETMHEHHBIM SBJICHUSM BJICUET U3MEHEHUE IT0KA3aTeIsl IPEJIOMIICHHSI OITOBOJIOKHA B
3aBHCHMOCTH OT MOIIIHOCTU CUTHana?

4.5 Kaxoiit xapakTep 3aBUCUMOCTH [10Ka3aTeJsl IPEIOMIICHHs ONITOBOJIOKHA OT MOIIIHOCTHU CUT'Hana?

5 Copep:xanue oT4yeTa:

5.1 Lenb paboThl.

5.2 3amanne ¥ UCXOAHBIE JAHHEIE.

5.3 Pacuetsl n(Aseon) 1 n(P).

5.4 3anonHeHHble TaOIULBL 2 U 3.

5.5 I'paduku 3aBucumoctu n(Asoae) 1 n(P).
5.6 BriBojsI IO padore.

5.7 OTBeThI Ha KOHTPOJIbHBIE BOIIPOCHI.



JIABOPATOPHAS PABOTA 1
HccnenoBanue BJUAHHUA TUCIEPCHH ONITOBOJIOKHA HA ONTHYECKUH CHIHAJI

1 easn padoThl:
1.1 HccnenoBaHue BIUSHHS XPOMATUYECKOW IUCIIEPCHH OINTOBOJIOKHA Ha IMapaMeTpbl ONTHYECKOTO

CUTHAaJa.
1.2 TlpoBecTH OIEHKY BIMSHHUS XPOMATHYECKOW TUCIIEPCHH HA IMapaMeTphl ONTUYECKOTO CHTHANla U Ha
Ka4eCTBO CBS3H.

2 IloaroroBka K patoTe:

2.1 IToaroToBuTh OJAaHK OTYETA, B OTUETE OTPA3HUThH IEIh paOOTHI, OTBETH HAa KOHTPOJBHBIC BOIPOCHI H
1mra0JIoH Ta0IuIE! 1.

2.2 [IpopaboTaTh KOHCIIEKT JICKIIHHA IT0 TEMATHKE JIA00paTOPHOH pabOTHI.

3 Meroguueckue yKa3aHus M0 BHINOJTHEHUIO PadOTHI:

3.1 3amycture mporpammy OptiPerformer. Ha xommeiotepe: «auck D:\Kadeapa MDC\BITO\OcHoBBI
HEJTMHEWHOW OITHKH...», B OTKPBIBIIEHCS MaIke 1abopaTopHOi paboTer Nel, yaepkuBasi JeBYI0 KHOTKY MBIIIN
neperamute Qaitn «JIP1.1.0Sp» Ha paboyee mone nporpammel OptiPerformer.

3.2 [lepeHecTu B OTYET CTPYKTYPHYIO CXEMY MaKeTa JJabopaTOPHOH yCTaHOBKH.

Ipumeyanue. CxeMmy mpeACTaBUTh CXEMATHIECKH, B BHJIE OJIOKOB C YKa3aHHEM Ha3BaHUI 3THUX OJIIOKOB.

3.3 Iloctpouts TpadWKd 3aBUCHMOCTH BpPEMEHW HapacTaHUS MIUTEIFHOCTH HMITYyJIbCa OT JITHHBI
ONTUYECKOU JINHUM CBS3H.

s aTOTO, B OTKpHIBIIEMCS OKHE MPOTPAaMMBI, B HIKHEM IPABOM YTy YKa3aTh CTATHYHBIC 3HAUCHUS:
ReferenceWavelength = 1550 nm; FiberDispersion = 18 ps/nm/km.

W3smensis mapamerp FiberLength B mpenenax ot 100 mo 1000 kuiomeTpoB, 3apUKCUPYHTE 3HAUCHHE
YIIUpEHHS JITUTETbHOCTH UMITyJIbca. J{J1st aTOoro:

1) sanaiite mapametp FiberLength = 100;

2) B JIEBOM HIDKHEM YTy HAKMUTE KHOIKY CTApT 9

3) mociie aBTOMATHYECKMX PAcueToOB, JBOMHBIM IIETYKOM JICBOW KHOIKOM MBI OTKPOWTE OKHO
ocuumiorpammel OTDV_1;

4) mpaBoil KHOMKOM MBIIIH, HA pab0YeM I0JIe OCIUIIIOTPAMMBbI BHI3OBHTE KOHTEKCTHOE MEHIO, BEIOCPHTE
WHCTPpYMEHT ZOOM, B YBENIMYbTE BPEMEHHYIO AMarpaMMy CHUTHAJIA 10 Pa3MEPOB JABYX, TPEX HUMITYJIbCOM;

5) mpaBoii KHOITIKOM MBIIIH, HA PAa00YEM I0JIe OCHUUIOTPAMMbI BBI30OBHTE KOHTEKCTHOE MEHIO, BEIOEpUTE
uHctpyment Marker, ycranoBure nBa mapkepa A u B. Mapkep A ycTaHaBIMBaeTCs Ha CaMOil BepIUHE
MMITyJIbCa, Mapkep B ycTaHaBmMBaeTCss Ha UMITYJIbCE OTHOCUTENHHO ypoBHS 0,5 OT MaKCHMAIBHOTO 3HAYEHUS,
KakK TI0Ka3aHo Ha pUCYHKe 1;

6) mpaBoii KHOIKOW MBIIIIH, HA Pab0YEM I0JIe OCIUILIOTPAMMbI BBI30OBHTE KOHTEKCTHOE MEHIO, BEIOEpHTE
urctpymeHT Info, a 3arem Select;

7) ¢ okna Info-Window 3anuimmrte B Tabnuily 3Ha4YeHHE pa3HUIBI MapkepoB A-B, kak moka3aHo Ha
pucyHke 1.

Optical Time Domain Visualizer
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Pucynok 1 — YcraHoBka MapkepoB Ha OCLIIITIOTpaMMe

Tabmmma 1 — 3Hadenne JIMTETFHOCTH UMITYJIbca OT JiuHb BOJIC
| JnuTensHOCTh | | | | | |




UMITYJIbCA, TIC
Jmaa BOJIC, xm 100 200 300 400 500 1000

Ipumeuanue: Ecin BpeMeHHass auarpamMma OyneT MpeAcCTaBiIeHa CIOXKHOW (OpPMOI, Kak MOKa3aHO Ha
PUCYHKE 2, TO YCTaHOBKAa MapKEepOB BBINOJHACTCS YCIOBHO Ha aNMIpPOKCHMHUPYIOIIEH JHHAW HUMITYJbCa, Kak
MTOKa3aHO Ha PUCYHKE 2.

3.4 Onpepenuts HOMHHANBHYIO gonycTumylo mnuHy BOJIC Lpow, Tnpu KoTOpoW ymmpeHue
JUIMTENTBHOCTH UMITYJIbca OYAET COCTABNIAThH MOJOBUHE MEPHOAA CIeJ0BaHUs UMITyJbca. TO €CTh, IPH HAJTMUUH
TUCTIEPCUH, YITUPEHNE UMITYJIbCA He TOJDKHO OBITH OoJiee ero JTUTeTbHOCTH.

3Hast UIUTETHHOCTh UMITYJIBCA, & ATO €CTh MAaKCHMAJIbHAS JIOMYCTUMAs BETMYHHA YIITHUPEHUS HMITYIIbCa,
no rpaduKy MOXHO OINpENeNuTh mpenesnbHo pomyctumyto mmHy BOJIC, manHa KOTOpOH OrpaHMYMBaETCS
BJIMSTHUEM XPOMATHUUYECKOU TUCTIEPCHUE.

Pacuér mmmrtenpHOCTH WMIyJbca BHIIONHSETCAS TO oOmen3BecTHON (opmyne (1) wmm ompenensercs
BHU3yaJIbHO 110 ociwuiorpamme OTDV.

Ty =

1 &)
B

rie B — ckopocte mudpoBOro MOTOKA, 3HAUCHHE KOTOPOW Oepercs W3 YKa3aHHBIX XapaKTEPUCTHK B
nporpamme OptiPerformer (tabiuia cBepxy Ha padouem mosie OptiPerformer).

Optical Time Domain Vesualizer
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Pucynok 2 — YciioBHas yCTaHOBKA MapKEPOB Ha allIpOKCUMHUPYIOMIEH
JIMHUU UMITYJIbCA

3.5 JloGeiitech Takoro pesyibraTa, IPU KOTOPOM BpeMsl HapacTaHMs JIMTEIBHOCTH UMITyJibca OyIeT B
npenenax Hopmbl st BOJIC npotsbkeHHOCTRIO O0siee ueM Lyou. JJoOUThCS Takoro pesyibTaTa MOXKHO JBYMS
My TAMH:

1) 3amMeHBI ONTOBOJOKHA HA BOJIOKHO, y KOTOPOr0 KOA()(HUIMEHT XPOMATHYECKOTO THCIEPCHOHHOTO
napameTpa MeHbIlle BEJIMYHHBI 110 yMOTYaHuIo 16,75 mc/HM/kM;

2) cMeHHUTHh pabouyro UIMHY BoJHBI Ha 1310, rae mis CTaHAApPTHOTO OJHOMOJOBOTO ONTOBOJOKHA
KO3 PULMEHT XPOMATUIECKON JUCIIEPCUH HaX0IuTcA B pailoHe 0 mc/HM/KM.

B oruer ykazaTh pEKOMEHJAIMIO TaKOTO BOJOKHA M 3HaueHHE KOX(PQHIMEHTa XpOMATHYECKON
JUCTIEPCHUH.

3.6 lns onxHOro BHIOPAaHHOTO BapHaHTAa YMEHBIIEHUS BIMSHUS XPOMAaTHYECKOH IHMCIEPCHUH Ha
napameTpsl CUTHaJla, TAKXKe MOCTPOUTH 3aBUCUMOCTh BPEMEHH HapacTaHUs JJIUTEIbHOCTH UMITYJIbCA OT JJTHBI
BOJIC. Taxxe crnemayer onpeneiauTs Lyou,

3.7 Otpa3uTh B OTYETE BPEMEHHYIO AMAarpaMMy M CIEKTpOrpaMMy CHUTHaja Ha Bxojie U Beixoge BOJIC
JUTS. TUHAA TPOTshKeHHOCTRI0 100 kM, Lyoas, 1 1000 kM.

3.8 CaenaTth BBIBOBI.

4 KoHTpoJibHbIE BONPOCHI:

4.1 Yro Takoe gucmepcus U K 4eMy OHa MPUBOANT?

4.2 Equauna u3MepeHus TUCTIepcuu’?

4.3 Kakue metonsl npumMensatoTcs Ha BOJIC ans koMneHcanuu XpoMaTu4ecKoil nucrnepcuu?

4.4 Kaxkue napaMeTpbl ONTHYECKON CUCTEMBI CBSI3U BIUAIOT HA PUPOCT AJIUTEIBHOCTU UMITYJIbCa?

5 Conep:xkanue oTyera:
5.1 Lenb paboTsl.



5.2 CtpykTypHas cxema MakeTa JIabOpaTOPHOH YCTaHOBKH.

5.3 Tabnuia ¢ pe3yiabTaTaMu u3MepeHuid, rpaduk 3aBUCUMOCTH Tu(Lposc), BpEMEHHBIE TUATPaMMBI H
CIIEKTPOTrpaMMbI CUTHAJIA.

5.4 PacueT nuTEIBHOCTH UMITYJIECA, MATEMATHUECKU U TpaQUISCKU.

5.5 BeBogs! o pabore.

5.6 OTBETHI Ha KOHTPOJIBEHBIE BOIIPOCHI.

Tunosble BONPOCHI K IK3aMeHY

1. IHTEHCUBHOCTH CBETA U €€ BIMSHUE HA XapAKTEeP ONTHUUYECKUX SIBJICHUM.

2. JluneitHass u HenuHeWHas onrtuka. [Ipeamer WM 3amauyd HEIMHEHWHOW ONTHKH, UCTOPUS U
OCHOBHBIE 3TaIlbl €€ Pa3BUTHSI.

3. IloHsiTve 0 CaMOBO3JIEHCTBUSAX CBETOBBIX BOJIH.

4. ®uznueckue npoueccsl, Boi3biBaronine ®CM u ®KM B onToBosI0KHE.

5. Biusiane ®CM u ®KM Hna xapakrepuctuku BOJIC.

6. [Ipupona ynpnunra. [1010KUTENBHBINA U OTPULIATEIILHBINA YHPIIUHT.

7. BbiHyXIeHHOe KOMOWHAIMOHHOE (paMaHOBCKoe) paccesHue. Ilpupona mnposiBIeHUS.
JlocTOMHCTBA Y HEOCTATKU.

8. BeinyxaeHHoe paccesiuue Manaensimtama-bpuitosna. [lpupona npossienus. JloctouHcTBa
Y HEJIOCTATKHU.

9. ®wusuka o00pa3oBaHHA U OCHOBHBIE CBOWCTBAa CONUTOHOB. [IpUMeHEHHE ONTHYECKUX
COJINTOHOB B BOJIOKOHHOU ONTHKE. CXEeMbI COJIMTOHHBIX JTUHUMH.

10. XapakrtepucTuka IapaMETPUUYECKUX  MPOLECCOB.  YEThIPEXBOJHOBOE  CMEIICHUE.
[TapameTrpuueckoe ycuIeHUE U €ro IPUMEHEHHE.

Tunossble 3a1a4u:

1. Ilo HWCXOAHBIM JAHHBIM MPOU3BECTH pacyeT 3aBUCHUMOCTU II0Ka3aTessl MPEeIOMIICHUS
OIITOBOJIOKHA OT BXOJIHOM MOIIIHOCTH ONTHYECKOIO CUTHAJIA.

2. IToctpouts rpaduk 3aBUCHMOCTH N(Adrdd).

3. Ilo ucxoIHBIM JaHHBIM U300pa3UTh CHEKTP U BPEMEHHYIO IMarpaMMmy ONTHYECKOTO CUTHAIA C
MIOJIOKUTETIbHBIM WJIH OTPULIATEIBHBIM YUPH-3()PEeKTOM.

4. Ilo ucxomHbIM JaHHBIM paccunTaTh CTOKCOBY UM AHTUCTOKCOBY KOMIIOHEHTY npu SRS
ABJICHUM (paMaHOBCKOE paccestHue curhana). [locime pacuera CTOKCOBBIX KOMIIOHEHT, HM300pa3uTh
CIIEKTp CUTHAaJA.

5. Ilo ncxomHeIM naHHBIM paccuuTarh CTOKCOBY M AHTHCTOKCOBY KOMIIOHEHTY npu SBS
ABJICHUM (BBIHY)KIEHHOe paccesHue Manaensimrama-bpummoena). I[locne pacuera CTOKCOBBIX
KOMITOHEHT, U300pa3uTh CIEKTP CUTHAJIA.

6. Paccuntarh MMKOBYIO MOIIHOCTbH (DyHaMEHTAIbHOTO ONTHYECKOT'O COJIUTOHA.

7. Tlo UCXOAHBIM JAAHHBIM PACCUMUTATh CIEKTp omnTHdeckoro curHaia WDM c marom 0,4 HM,
KOTOpBIN noasepxkeH BiausHuo YBC.

IIpumep 3K3aMeHAIMOHHOTO OUJIETA

Ypanbckuii TEXHUYECKUI
HWHCTUTYT CBSI3U U JK3aMeHAIlMOHHBIH OniIeT VTBEPXIAIO:
WHPOPMATUKH (puITra) Ne 12 3aB. kadenpoit MOC
OI'BOY BO "Cubupckuit
rOCyJapCTBEHHBI YHUBEPCUTET o qucrumuinHe Onruveckne MppoBkIe «_25 » nexabps 2020 r.
TEJICKOMMYHHUKAIUI 1 TEJICKOMMYHHUKAIIMOHHBIE CHCTEMBI
nH(pOpMaTHKH"

B I. ExarepunOypre
(YpTUCH Cubl'YTHN)

Hamnpasnenue 11.03.02 Tlpoduns TexHOIOTHU M CHCTEMBI OITHYECKOW CBSI3H
Qdakynprer MUY kypc_3  cemectp 6

1) BemyxaenHoe paccesuue Manaenbmtama-bpummtosna. [Ipupona nposisinenus. JlocronHcTBa
1 HEIOCTaTKHU.




2) [To UCXOMHBIM AaHHBIM pAacCUUTATh CHEKTP onTUyeckoro curHaisa WDM c marom 0,4
HM, KOTOpPBI noBep>keH BausHuo YBC.

S. BaHK KOHTPOJIbHBIX 3aJaHUNl M MHBIX MAaTEepPHAJIOB, HCIOJb3yeMbIX B Ipolecce
NnpoueaAyp TeKyuero KOHTPoJs U MPOMEKYTOYHOM aTTecTalluu

[IpencraBier B 2JIEKTpOHHOW  HWH(OpMAIMOHHO-OOpazoBarenbHOM cpene 1o  URIL:
http://www.aup.uisi.ru.
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