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1. IlepeyeHb KOMNETEHIIUI U HHAUKATOPOB UX OCTHUKEHUS

Hpouecc N3YYCHUA NMCUUIIIMHBI HAIIPaBJICH Ha (bOpMI/I POBAHUEC CIICAYIOINX KOMHCTCHHHﬁZ

Ko n naumenoBanue

KOI[ N HAUMCHOBAHHEC

[IpenmectByromue 3Tamnsl

WHWKATOpa TOCTIKEHUST | DTall
KOMITCTCHITH . (c ykazaHHEM JTUCHIUIUIAH/TIPAKTHK)
KOMIICTCHITHH
[TK-1 Cnocoben k [IK-1.1. BeisiBasier
YCTPaHEHUIO COOEB U OTKa3bl M COOU CETEBBIX
OTKa30B CETEBBIX YCTPOMCTB, UMEET 1

YCTPOMCTB

MpeACTaBICHUE 00
YCTPaHEHHUH MOCIIEICTBUI
cOOEB CETEBBIX YCTPOUCTB

dDopMa HpOMeX(YTOqHOﬁ arrecragyuu 1o JUCHMIINIIMHE — 3a4€T, 9K3aMCH

2. HOK833TCJ'[I/I, KPUTEPUH U HIKAJbI OLICHUBAHUA KOMIIeTeHIInii

2.1

AUCHUIUIUHEI SABJISICTCA YPOBCHD UX OCBOCHHUA.

[Toka3atenemM OLIEHUBAaHHWS KOMIIETEHIIMA Ha d3Tane uX (OPMHPOBAHUS TPH HW3YYCHUH

NuaukaTop ocBoeHust
KOMIIETeHIIMH

IToxa3aTeanb oeHUBAHUA

Kpurepuii oueHuBanus

IIK-1.1. BeisgBisgeT oTKa3bl

17§ coon CETEBBIX
YCTPOMCTB, AMeeT
MpeICTaBICHUE 00

YCTpaHEHUH MOCIEACTBUI
cO0EB CETEBBIX YCTPOUCTB

3Haer

- KpUTEpHUU OLICHKH
TEXHUYECKUX  XapaKTEPUCTHK
TEJICKOMMYHHKAI[HOHHBIX
YCTPOWCTB

- [PUHUOUIBI  TOCTPOCHHUS
arnmaparypsl THOKHX
ONTHYECKUX JIMHUH CBSI3H, HX
XapaKTEepPUCTHUKHY;

- Pa3HOBHUIHOCTH ONTHYECKUX
yCWINTENeW,  NPHHIMI — UX
paboThI, XapaKTEePUCTHKHU

- METOJIMKY BBISBIICHUSI OTKAa30B
n cO0eB YCTPOWCTB, THOKHUX
ONTHYECKUX JINHUI CBSI3H

VmMmeer

- ompenensTh W U3MEPATH
napamMeTpbl OJHOBOJHOBOIO U
MHOTOBOJIHOBOT'O JIMHEMHOTO
tpakta BOCII;

- TNPOBOAWTH  HCCIIEAOBaHUS
XapaKTePUCTUK
TEJICKOMMYHHUKAIUOHHOTO
obopynosanust BOCII

Bmaneer

- HaBLIKAMH MIPOBEICHUS
3KCIIEPUMEHTAIBHBIX pPabOT IO
MIPOBEPKE JIOCTIIKAMOCTH
TEXHUYECKUX  XapaKTePUCTHK,

TEJIEKOMMYHUKALIMOHHBIX
YCTPONCTB;

Cnocoben MEePEYNCITHTD TEXHUUYECKUE
XapaKTCPUCTUKN TCIICKOMMYHHUKAIIUOHHBIX
YCTPOMCTB;  CIOCOOGH — NPOAaHAIM3UPOBAThH
OPUHIMIBL TIOCTPOCHUS armapaTypsl TMOKHX
ONTHYECKUX JMHUAR CBSI3H, ux
XapaKTepUCTUKY; cnocoOeH
MPOAHATU3UPOBATH Pa3HOBHHOCTH
ONTHUYECKUX  YCHJIMTENCH, MPUHLMI  HX
paboThl, XapaKTePUCTHKH; OITUCHIBACT
MCTOJIUKY  BBIABJICHUSA OTKAa30B U cboesn
YCTPOMCTB, THOKMX ONTHYECKHUX JIMHUH CBSI3U

YMeer  pa3nuuaTh  THUIBl  ONTHYECKHX
(OTONMPUEMHUKOB IO HX KOHCTPYKIHH H
XapakTepUCTUKaM. YMeEeT ONpeAessiTb |
U3MEpATh  TapaMeTpbl  OJHOBOJHOBOTO U
MHOTOBOJIHOBOTO JMHEiHOro Tpakta BOCII.
Ymeer MPOBOJUTH HCCIIEI0BaHUS
XapaKTePUCTHUK TEIeKOMMYHHKAIIHOHHOTO
obopymosanust BOCII.

CaMOCTOATENIFHO ~ BBIOJNHAET PabOTHl 110
MIPOBEPKE JOCTHKUMOCTH ~ TEXHHYECKUX
XapaKTEepPHUCTHK, TEIEKOMMYHHKAIIMOHHBIX
YCTPOMCTB  pa3iuyaeT THUMBl ONTHYECKHUX
YCHJIUTENEH MO HMX KOHCTPYKIUM W CIIOCO0Y
BKJIFOUYEHUS. 3Haer XapaKTePUCTUKH
ONTUYECKUX YCWINTENEH, CaMOCTOSATEIBHO
MOXET  H300pa3uTh WX  3aBUCHUMOCTH.
CamocToATeIIbHO MOXKET n300pa3nTh
JuarpamMmsl YpOBHEH.




- HaBBIKAMU pacueTa
JlrarpaMMbl ypOBHEHN

MIxajna oueHNBaHUA.

DK3aMeH

5-0aJabHAaf HIKAJA

Kputepun onenkn

OTIHYHO «5»

CaMOCTOSTEHHO U MPABUIHBHO OTBETHII HA MOCTABJIICHHBIC TEOPETHUYECKHUE BOIIPOCHI
9K3aMECHAIIMOHHOrO0  Owiera.  YBEPEHHO, JIOTMYHO,  IIOCJICJOBAaTEIIBHO U
apryMEHTHPOBAHO M3JIaraeT CBOW OTBET. MOXET OTBETUTh Ha JIOMOJHUTEIbHBIC
Bonpochl. CaMOCTOSATEIBHO W TPABHIBHO PEINMI 3aJady SK3aMEHAIIMOHHOTO
omera. YBEpEHHO U JIOTHYHO OOBICHSET X0 perieHus. OTBETH Ha MOCTABJICHHBIC
BOIIPOCHI 9K3aMEHAI[MOHHOTO OMJIeTa JAIOTCs CTYJICHTOM 0€3 3aUMThIBAHHS C JIUCTA,
TJIe CTYyJICHTOM CJIeJIaHbl OTMETKH, TIOJICKAa3KH, BBIKJIAJIKA HA MIOCTABJICHHBIN BOTIPOC
ouiera.

Xopomio «4»

CaMmocTosiTeIbHO ~ OTBETWJI HA  TIOCTABJICHHBIE  TEOPETUYECKHE  BOMPOCHI
JK3aMeHallMoOHHoro Owmnera. He yBepeHHO oOTBeyaeT Ha YTOUHAKIIHUE H
JOTIONTHUTEbHBIE BOMPOChl. (CamMOCTOATENbHO U TNPABWIBHO PEIIWI  3a7ady
HK3aMEHALIMOHHOTO Ouiera. YBEPEeHHO U JIOTUYHO OOBSACHSAET XOJ PpEeLICHHS.
OTBeTHI Ha MOCTABIICHHBIE BOIPOCHI IK3aMEHAIITMOHHOTO OMJIeTa TA0TCS CTYACHTOM
C NOATAABIBAHUEM B JIMCT, TAE€ CTYJEHTOM CJEJIaHbl OTMETKHU, ITOJCKA3KH,
BBIKJIAJIKM HA MMOCTaBJICHHBIN BOMPOC OMJIETA.

Y 10BIETBOPUTETILHO
«3»

CamocToATeNnbHO, HO HE [TOJHO OTBETUJI Ha [TOCTaBJIEHHbIE TEOPETUUYECKHUE BOIPOCHI
sK3aMeHaluuoHHoro Owiera. Ilpu sTtom pomyckaer omumbku. He yBepeHHO wnim
BOOOIIIE HE OTBEYAET HA YTOUHSIOLIME U JIONOJHUTENbHbIE BOIPOCHL. Pemnn 3axaqy
sK3aMeHallMoHHOoro Owmiera. [Ipy Hamuyuu OMMOOK, MOXKET UCIPABUTh UX 3a CUET
HaBOJAIIMX BoIpocoB. He yBepeHHO 00BsACHSET X0/ pemieHus 3aaayd. OTBETh Ha
[IOCTaBJIEHHBIE BOMPOCH! IK3aMEHAIIMOHHOTO OMJIeTa JaroTCsl CTYIEHTOM 3a4UThIBas
B JIUCT, TJ€ CTYJEHTOM CJIEIIaHbl OTMETKH, IMOACKA3KH, BBIKJIAJKH Ha TIOCTaBICHHbIN
BOIIpOC OuseTa.

HeynosnerBopurenbHO
2»

OTBeTH HA IOCTABJIICHHBIC BOIIPOCHI 3K3aMCHAIITUOHHOT' O ounera HAAr0TCA CTYACHTOM
3a4UTBIBasd B JIUCT, A€ CTYACHTOM CACJIaHbI OTMCTKH, IMOJACKA3KH, BBIKJIAJIKW Ha
IMOCTaBJICHHBIN BOIIPOC ounera. He orBewaeT wnm Aa€T HCIPABUJIBHBIC OTBCTHI Ha
YTOYHAIOIHE U JOIMOJTHUTCIIBHBIC BOIIPOCHI. He peIiCHa 3ajja4ya 3K3aMCHAIIlMOHHOTI'O
6I/IJ'IGT8., HJIM 3aa4a pClIcHa HCIIPABUJILHO.

3. MeToanueckue MaTepuaJbl, Oompeaejasiomue nmpouecaypbl OCcHUBaAaHUA MO TUCHUIIJINHE

3.1. B xoe peanu3anuu AUCUMILIMHBI MCHOJIb3YIOTCH cieayromue GopMbl M MeTOAbI TEKYIero

KOHTPOJIS

Tema u/unu pazaen

DopMBI/METOIBI TEKYIIETO
KOHTPOJISI YCIIeBAeMOCTH

[1K-1.1 BeisBisieT oTKa3bl M cOOM CETEBBIX YCTPOMCTB, UMEET MPEACTaBIEHUE 00 yCTpaHEHUH
MIOCTIeJICTBHI COOEB CETEBBIX YCTPOMCTB

Paznen 1 CtpykTypa COBpeMEHHBIX THOKHX ONTUYECKUX CeTei CamocTositenbHast pabora,

KOHCHEKT JEKIIUHA
JKP (ms 300)

Paznen 2 Pekomenganimm MCO-T mirst thOkux ontudeckux ceteli | CamocrostensHas pabora,

KOHCHEKT JEKITUHA
IIpakTHueckoe 3aHsTHE




JlabGopaTopHoe 3aHsTHE
JKP (nyis 300)

Paznen 3 KomnonenTHas 6a3a st MOCTPOEHUS THOKUX CamocrosiTenbHas pabora,
ONTUYECKUX CeTeH KOHCIIEKT Jiekuuii [IpakTuueckoe
3aHATUC

JlaGopaTopHoe 3aHATHE

JKP (ms 300)

Paznen 4 CriocoOpl peasinzanuu THOKOCTH ONTHYECKUX CETEH CamocrostensHast pabora,
KOHCIIEKT Jiekiui [IpakTrueckoe
3aHATHE

JlaGoparopHoe 3aHsATHE

JKP (o 300)

Paznen 5 CunxpoHu3zaiusi B THOKHX ONTUYECKUX CETIX CamocTosTenbHas padora,
KoHcHeKT Jiekuui [IpakTrueckoe
3aHATHE

JlaboparopHoe 3aHATHE

JAKP (mas 300)

Paznen 6 IlnanupoBanue U MPOSKTUPOBAHUE THOKKX CamocrosTenpHas padora,
KOHCHEKT JEKITUHA
JAKP (mas 300)

Paznen 7 Meroauka pacdéTa KOT€pEHTHBIX ONTUYECKUX CamocrosTenpHas padora,
KOHCIIEKT JIEKIIMI

JAKP (ms 300)

3.2. TunoBbie MaTepUAIbI TEKYLEr0 KOHTPOJIS YCIIEBAEMOCTH 00y4aIOUINXCs
ITK-1 CriocobeH k ycTpaHeHHIO cO0€B U OTKa30B CETEBBIX YCTPOUCTB

Komnerenuus IK-1

Pacyér MMHUMAJIBHOTO MOPOra BOSHUKHOBEHHS HeJIUHEHHBIX 3P PeKTOoB

HOpOFOBOG 3HAUYCHUEC BO3HUKHOBCHM BBIHYXKXJICHHOI'O PACCCSIHUSA BpI/IJ'IJ'IIOBHa—
M&HI[@HBHIT&MM& OnpecACIACTCA 110 CIACAYIOICMY BBIPAKCHUTO!

KA
p, =21 =
gLfaff

rae g =4,6-10"" m/Bm — xo>pdunment ycunenus bpumosna,

Ao — >QdEeKTHBHAS TUIOMAAb TTONEPEYHOTO CEYEHHs CEPALEBHHBI ONTUYECKOTO
BOJIOKHA, Ao =TW?, MKM?

¥ —Ppaamyc MOJOBOTO MO HA 3aJaHHON JJIMHE BOJHEI, MKM

MO0



K — nocrosiHHas, onpeeisieMasi CTeNeHbI0 CBOOO bl COCTOSIHUS MOJIsIpu3aliuu (B
pekomenaanuu G.652, K = 2).
r71e k-mompaBOYHBIA KOA(DPHUITUEHT, KOTOPHIN TTOKA3bIBACT OTHOIIICHUE THAMETPa
10JI1 MOJZIBI K A JUI ONPEAEIICHHOTO BOJIOKHA U JUIMHBI BOJIHBI.

Legr — 2pdexTrBHASA ITMHA, BRIpaXeHHaAss B Meramerpax (Mm), u ompenernsemMas

BBIPpAXKCHHUCM

1—exp(—a L
Ly = p(-a.l)

(0

rae o — K03 PUIIMEeHT 3aTyXaHus BOJIOKHA,
L — mymiHa BOJIOKHA.

Pannyc MmonoBoro moss

Fuoo=d (0.65+1.619-7 715 +0.87-7°),

n-d.

A
NA - ancioBas anepTypa BOJIOKHA.

Hanpumep, B cTaHIapTHOM OJTHOMOJIOBOM BOJIOKHE € d = 8,3 MKM U YUCIIOBOM
aneptypoid NA = 0,13 Ha paGoueil nimuHe BOJHBI A = 1,55 MKM IHamMeTp MOJOBOTO
MOJIS1 OKA3bIBAETCS PABHBIM 9,5 MKM.

[Iopor BO3HMKHOBEHMS HEJIHUHEHMHBIX MCKAXECHUM U3-32 PaMaHOBCKOTO
paccessHAS B BOJIOKHE O€3 CABUTA JUCIEPCUU OILICHMBACTCS W3 CIEAYIOIIETO
BBIPAKEHUS:

coe V = NA;

P, -Ak-L;<40[MBT-HM-MM]

rae P, — cyMMapHasi MOIIIHOCTh Bcex kaHanoB WDM (MBT),
A)\ — 10JI0Ca ONTUYECKOTO CIEKTpa (HM), B KOTOPOU pacripesiesieHbl 3TH KaHaJIbl.

dopmyna s pacdeTa MUHUMAJIBHOTO 3HAYE€HUSI MOPOroBoi mMomHocTh SRS
Psrs 3ammuceIBaeTcs B BUIE:



rac KSRS — YHUCJIOBOC 3HAYCHHC, 3aBUCANICC KAK OT IMOJIAPHU3AINHOHHOI'O
COCTOAHUABOJIHBI, TaK U CIIC OT psaaad (b&KTOpOB. MuHnuManbHOE
3HaueHue cocrtaBidgeT 1. TumoBoe 3HaueHHE JJIA OOJILIIIMHCTBA
IPAaKTHYECKUX MpuiokeHuit Ksps= 2; gr=4,2%¥10* M/Bt — SRS
YCUJIUTEIbHBIN KO(PPHUIIUEHT;
Aspp - dbdexrrBHas mwiomans sapa OB B M %
L ,p¢ — 2ddexruBHas qnunHa B.
IIpumep 3a1anus KypcoBoii paGoThI:
onpeAeuTh KoHeuHoe 3HadyeHne OSNR mnpu npoxoxkaeHWH ONTHYECKOro curHaiza uepe3d N
ontuyeckux ROADM wmynwsruruiekcopos. 3Hauenne OSNR Ha BbIXOJie TpaHCIIOHAEpa BBIOMpAETCs

COrJacHO BapuaHTa. B pacuere He y4UTHIBaTh NOMEXU, BbI3BAHHBIE HEIMHEWHOCTHIO U ONTUYECKUMHU
YCHJIUTEIISIMU.

3.3. TunoBbie MaTepUaIbI VISl IPOBEIEHHUS MPOMEKYTOUHOMH aTTeCTALHHN 00YYaI0LIUXCs
ITK-1 CnocobeH K yCTpaHEHUIo cOOEB U OTKa30B CETEBbIX YCTPOMCTB

HpHMep ouiera Ha YCTHOM DK3aMCHC

JK3aMeHAMOHHBIH OWJIeT VYTBEPXIAIO:
YpTUCH Cubl'YTU No 1 3aB. kadenpoit MOC
no aucuuiuiiae _ ['mOkue ontuyeckue
cetu «_» 20 1.
Hanpasnenue 11.04.02 ¢akynsrer MUY kypc _1 cemectp _1

1) Komnonenrtnas 6a3a 1y HOCTPOEHUS THOKMX ONITHIECKHUX CETEN
2) Ouenka OSNR st cUCTEM CBSI3H.

[Tognuce npenonasarens

IIpuMmepHBIii TepeueHb BOIPOCOB K YCTHOMY 3K3aMEHY:

1) CrpykTypa COBpEMEHHBIX THOKHX ONTHYECKUX CeTei. XapaKTepUCTUKA THOKUX ONMTHYECKUX
ceTen.

2) Pexomenpauuu MCO-T ansg ruOkux ontuyeckux cereil. CTaHIapThl IpYyTruxX opraHu3anuil
NPUMEHHUTEIBHO K IIOCTPOCHUIO THOKUX ONTHYECKUX CeTer

3) KommnonenTHas 0a3a /it MOCTPOSHUS THOKUX ONTHYECKUX CETEH.
4) TpaHncnoHIepsl 11 THOKUX ONITUYECKUX CeTel
5) Mynetumiekcopst CDC- ROADM

6) ®DOTOHHBIE KOMMYTATOPbI U MapIIPyTHU3ATOPHI



7) MapmpyTuzanusi B ONTUYECKON CETH

8) Cnocobbl peanu3auy TMOKOCTH ONTHYECKUX CeTeil

9) DOnemeHTHas U aNrOpUTMHUYECKas 0a3a pa3BUTHS (QYHKIMI THOKOCTH ONTUYECKOM CETH
10) IIpocTpancTBEeHHAs ¥ CIIEKTPaTbHAsI THOKOCTh OMTHYECKOM ceTH

11) CunxpoHu3zanusi B THOKMX ONTHYECKUX CETSIX

12) OCHOBHBIE MOJOXKEHUS 10 CAHXPOHU3ALUU B TPAHCIIOPTHBIX CETSAX CBA3U

13) Hopmupyemblie mapaMeTpbl CETH CHHXPOHU3AIMH C TTAKETHOM Iepeaveii

14) Hopmupyemble napaMeTpbl CETH CUHXPOHU3ALMU C IAKETHON nepenadeit

15) IIpoTOKOIIBI, MOAACPIKUBAIOIINE CHHXPOHU3AIUIOB TAKETHOW TPAHCIIOPTHOM CETH
16) Curnanbsl CHHXpOHHU3AMH (PU3UIECKOTO YPOBHS

17) Cxema cuHXpOHM3aIMU Ha (U3UIECKOM ypoBHE ceTH Ethernet

18) IlnanupoBaHue U IPOEKTUPOBAHUE THOKUX ONTUYECKUX TPAHCIIOPTHBIX CETEH
19) ITnanupoBanue rHOKON ONTHYECKON TPAHCIIOPTHON CETH

20) I[IpoexTupoBanue rHOKOM ONTUYECKON TPAHCTIOPTHOM CETH

21) Ilpumeps! peanuzanuy THOKUX ONTUYECKUX TPAHCIIOPTHBIX CETeH

22) Meroauka pacyéra KOr€peHTHBIX ONITUYECKUX KaHAJIOB

23) Ouenka OSNR s cuctem cBsi3u

24) Anamus 0606mennoi onenkn OSNR

25) Onenka OSNR B KOTrepeHTHBIX CUCTEMAaX CBSI3U

26) Ulym crioHTaHHOM 3MHCCUU ONTUYECKUX YCUIIUTEIEH

27) Ulywm, BbI3BaHHBIN HEMTUHEHHOCTBIO CPEIbl Iepeaavu

28) Onenka noaHoro 3HaueHus: OSNR 11 KOrepeHTHBIX CUCTEM CBSI3U

29) Ilpumep pacuera OSNR 117151 KOTepEHTHBIX CUCTEM CBSI3U

30) Ontumu3anus napameTpoB JINHUU

baHK KOHTPOJBHBIX BOMPOCOB, 33JaHUH M WHBIX MAaTEPHAJIOB, HCIIOJIB3YEMBIX B IpoOIEcce
MpOLEAYp TEKYIIeT0 KOHTPOJIS M MPOMEKYTOUYHOH aTTecTallud HAXOJIUTCS B Y4EOHO-METOIUYECKOM
KOMIUICKCE JUCIUIUIMHBI W/WJIM TIPEJACTABICH B AJICKTPOHHOW WH(POPMAITMOHHO-00pa30BaTEILHOM
cpene mo URI: http://www.aup.uisi.ru.

3.4. MeTtoan4yeckue MaTepHaJbl NPOBEJCHHS] TEKYILIEro KOHTPOJA M IPOMEKYTOYHOM
arrecTauuu 00y4arommXxcs

[lepeyeHp METOMMYECKHX MATEPHAIOB Ui TOATOTOBKM K TEKyImIeMy KOHTPOIIO |
MIPOMEKYTOUHOM aTTECTaIUHU:
1. Meroauueckne  yka3aHuss K  BBINOJHEHHIO  J1abopaTopHbix  3aHsaTtui. —URL:
http://aup.uisi.ru/3572758/
2. Meroanueckue ykazanus K BeimosHenuto JIKP. —URL: http://aup.uisi.ru/3572758/
3. TIpumep BompocoB ajsi MOATOTOBKH K 3k3ameny. — URL: http://aup.uisi.ru/3572758/


http://www.aup.uisi.ru/




