


IIpuioxkenne 1 k paGoueil nporpamme
o TMCHHUIINHE «I/I3MepeHl/Iﬂ B OITHYECKHUX CETAX»
®denepanbHOE areHTCTBO CBA3U
denepanbHOE rOCyIapCTBEHHOE OI0DKETHOE 00pa30BaTENIbHOE YUPEKICHHE BBICILIETO 00pa30BaHuUs
«CuOupcKuit TOCYAapCTBEHHBIM YHUBEPCUTET TEIEKOMMYHHUKAIMHA U HHPOPMATUKI
(Cuol'YTH)
VYpanbckuil TEXHUUECKUI MHCTUTYT CBS3H U MHpopMaTuku (puiman) B r. ExarepunOypre
(YpTHUCH Cubl'YTI)

Yr1Bepxkaaro

Hupexrop YpTHUCHU Cubl'YTU

E.A. Munauna

« » 2019 .

ONEHOYHBIE CPEACTBA
TEKYIMEI'O KOHTPOJA
U MPOMEXYTOYHOM ATTECTAILUN

o nucuuiuinHe «3MepeHust B ONITHYECKUX CETAX»

JUTsl OCHOBHOM TTPO(eCCHOHAIBHON 00pa30BaTeIbHON POrPaMMBI 110 HAIIPABICHHUIO
11.03.02 «MTHpOKOMMYHUKAITMOHHBIE TEXHOJIOTHH H CHCTEMBI CBSI3H
HarpaBJIeHHOCTH (Tipoduiib) — TpaHCIIOPTHBIC CETH U CUCTEMBI CBSI3H

KB pUKanus — OakajaBp
dhopma oOyueHus — ogHasi, 3a09HAS
roJ1 HayaJa MmoJAroToBKH (1Mo yuyeoHomy 1iany) — 2019

ExarepunOypr 2019



1. Ilepevyenb KOMNETEHI U M HHAUKATOPOB UX J0CTHKECHHSA
[Tponecc n3yyeHus JUCUMIUIMHBI HAPaBJIeH Ha (popMUpOBaHUE CIEAYIOMNX KOMIIETCHIMMI:

Konx n HaumeHoBanue Konx 1 HanMeHoBaHME MHIUKATOPA Oran | [IpenmecTByromuiue 3Tamnbl
KOMIIETEHIIUH JOCTHKEHHS] KOMIIETEHIIUI (c yKazaHueM JUCLMILINH)
IIK-1 Cnocoben x | IIK-1.1 3naer: 5 OcHOBBI Teopuu 1eNen
3KCIUTyaTaluu U | CIOCOOBI M METOJABI O3KCIUTyaTalluu (lcem., 1 atam)
pazsutuio cetreBblx | TKC, IpaBuIIa HCI0JIb30BAHUS OHOBBI Teopuu
w1athopM, CHUCTEM | M3MEPHUTEIHHOTO 000PYA0BaHUS, 3HAET, 3JIEKTPOMArHUTHBIX NOJIEN
U ceTed mnepenauyd | Kak  OOHApyKUTb M YCTPaHWTH 1 BoJH (3 cem., 2 aTan)
JTAHHBIX HeucrpaBaoctu B TKC BBenenune BO
IK-1.2 Ymeert: OIEPALIMOHHYI0  CHCTEMY
skcruryatupoBatb TKC, pabortate c UNIX Bomn (3 cem., 2
U3MEPUTENIbHBIM 000pyI0BaHUEM, JTar)
yMeeT OOHapyKuMBaTh U YCTPAaHATH [TakeTsl TIPUKJTATHBIX
HeucrpaBaoctu B TKC nporpamm BoJH (3 cem., 2
IIK-1.3 Baaaeer: JTal)
HABBIKAMU TEXHUYECKOW AKCIUTyaTalluu S3bIKN
TKC, HaBBIKAMH paboThI c MIPOrPAMMHUPOBAHUS BOJIH
HU3MEPUTENbHBIM o0opynoBaHuEM, (3 cem., 2 aTan)
BIIAJICET HaBbIKaMU aHaim3a OcHoBBI MOCTPOCHUS
MOJIyYEHHBIX Pe3YyJlbTaTOB H3MEpPEHUS, WH(POKOMMYHUKAITMOHHBIX
HaBbIKAMM T[IOMCKAa W  YCTPAaHEHMS cucteM u cereil BojH (3
HeucnpasHoctu B TKC ceM., 2 JTar)
Teopust cBsi3u BonH (4
ceM., 3 arar)
OCHOBBI ONTUYECKOMN
cBs3M (4 ceMm., 3 aTam)
CxemMoTexXHUKa
TEJIEeKOMMYHUKAIIMOHHBIX
ycTporictB (4 cem., 3
JTam)
BeruucnurensHas
TEXHUKA u
HH(POPMAIIOHHEIS
texHoysoruu (4 cem., 3
JTall)
MuxkponpoueccopHas
TEXHHKa B  CHCTEMax
cBsi3u (4 cem., 3 atam)
OnTo31eKTPOHUKA u
Hanodortonuka (5 cem., 4
JTaIll)
Hanpasnsromniue cuctemsl
anekTpocBsizu (5 cem., 4
aTamn)
Ceru CBSI3U U CHUCTEMBI
komMMmyTtanuu (5 cem., 4
JTaI)
IIK-8  Cmoco6en | IIK-8.1 3naer: 1 OCHOBBI IPOEKTUPOBAHMS,
IIPOU3BOIUTH KaKk IPOM3BOJUTH  MACHOPTU3ALUIO CTPOUTENIBCTBA M MOHTAXKa
MIaCIIOPTU3ALUIO KaOelIbHBIX CeTe TMpu BBOJAE B JUHENHBIX  COOPYXEHUHI
KaOeNbHBIX  CETel | AKCIUTyaTalluIio, Kak BBIIIOJIHATH cBs3u (6 cem., 1 atam)
pu BBOJIE B | U3MEpUTEIBHBIE U HACTPOEYHBIE
IKCIUTYaTaIUI0 paboTbl Ha KaOenbHOM CeTH, Kak

HOBBIX (hparMeHTOB

TIPOBEPATH (1JYHKL[I/IOHI/Ip0BaHI/IC CETU




MarucTpaibHOU IIOCJIE BOCCTAHOBJIEHMS W BBOJA B
CETM M BBINOJHATH | DKCIUTyaTallMlo, 3HAeT, 4YTO TaKoe
U3MEpHUTENbHBIE U | pedrexTorpamMmma

HaCTPOCUYHbIE IIK-8.2 Ymeer:
paboThI Ha | OpPOU3BOJAUTH [acIOPTU3ALINIO
Ka0enmpbHOW  ceTH, | KaOenmpHBIX CeTeil Tmpu BBOAEC B
IIPOBEPATH OKCILTyaTaluio, BBITIOJIHATD
(YHKIIMOHUPOBAHKE | U3MEPUTEIILHBIC 54 HaCTpOEYHBIE
ceTH nocie | paboTsl Ha KaOEIBbHOM ceTH, MPOBEPATH
BOCCTAHOBJICHHUSI U | (DYHKIIMOHUpPOBAHHE cetu ocJie
BBOJa B BOCCTAaHOBJICHUA u BBOJa B
HKCIUTYaTaIHI0 9KCIUTyaTalfio, 3HAET, yMEET YUTaTh U
AHATM3HPOBATH peduiekTorpamma,
yMeeT 3aIOJIHATH MIPOTOKOJT
U3MEPECHU.

IIK-8.3 Baageer:

HaBbIKAMU U YMEHMSIMH TPOU3BOJIUTH
MacHopTU3aLMI0 KaOelnbHBIX ceTed MpH
BBOJIE B  OKCIUTyaTalMlo, BJIAJ€eT
HaBbIKaMU IPOBOJUTH HW3MEPUTEIIbHBIE
U HACTpOEuyHble paboOThl Ha KabeIbHOU
CeTH, BJaJEeT HaBbIKAMU UTEHUS U
aHaim3a  pediexTorpamMM,  BIIaJeeT
HaBbIKAMU  3arOJHSThH MIPOTOKOJI
W3MEpPEHUMN.

®dopma(bl) MPOMEKYTOYHOM ATTECTAIUU 10 JUCIUIUINHE: YK3aMEH.

2. lloka3zaTeu, KpUTEPHUHU U MIKAJIBI OIEHUBAHUS KOMIETEHIUH
2.1 Tloka3zaTeneMm OIICHMBAHUS KOMIECTCHIIMI Ha 3Tane ux (OPMHUPOBAHHUS TPH H3YUYCHUH
JTUCHMIUTMHBI SBJIIETCS YPOBEHb UX OCBOCHHSL.

[IIxana Pe3ynbrarel 0O0ydeHms JeckpunTopsl ypoBHEN
OIICHUBAHMS OCBOEHHUSI KOMIIETEHITHH

IIK-1 Crioco6eH K 3KCIuTyaTalliy U Pa3BUTHIO CETEBBIX MIATGOPM, CUCTEM U CETeH mepeaadn
JTAHHBIX

Husknii I1K-1.1 3Hnaer: Cnabo 3HaeT CrocoObl U METOIbI
(moporoBbIii) crtocoObl ¥ MeToabl  AKcIuTyatanu# [dkcrryaranuu TKC. [Ipu moMorm
YPOBEHb TKC, MpaBuiIa WCIIOJIB30BaHUS | IIPETIOIaBaTelIs, 3HACT, KAK OOHAPY)KUTh H
U3MEPUTEIBHOTO 000pYyI0BaHMS, 3HALT, | yCTpaHUTh HerucnpaBHOCTH B TKC

Kak  OOHapyXuTb M  ycTpaHMTb |[Ipm moMoIIM mpenojgaBaTeiass yMeeT

HeucnpaBHoctu B TKC skcrutyatupoBate  TKC, pabGorate c
IK-1.2 Ymeer: M3MEPUTEIIbHBIM o0opynoBaHuEM,
skcmyarupoBatb TKC, pabortars c|0OHapyKHUBaTh u YCTpaHATH
HU3MEpPUTENbHBIM obopynoBanueM, |HeucpaBHocT B TKC

yMeeT OOHapyXuBaThb U YCTPaHATH |Crabo BIaJE€eT HABBIKAMYU TEXHHUYECKOM
HeucnpaBHocT B TKC skcruryatanuu TKC, HaBeikamu paboThI ¢
IIK-1.3 Baageer: U3MEPUTEIBHBIM 000pyI0BaHHEM, C1a00
HaBbIKaMU TEXHUYECKOH | Bl1ajiceT HAaBBIKAMH aHAIHM3a TT0JIyIEHHbBIX

skcruryatarun TKC, HaBbikamMu paGOTHI pE3YyNbTaTOB U3MEPEHHUSI, HABBIKAMU

C M3MEpHUTENBHBIM 000PYJOBaHHUEM, [[IOMCKA U YCTpaHEHUs] HEUCIIPABHOCTH B
BJIAJICET HaBBIKAMU a"Haimza | TKC

MOJIYYEHHBIX PE3YILTATOB HU3MEPEHU,
HaBbIKAMHM IIOMCKa W  yCTpaHEHUS
HeucnpasHoctu B TKC

Cpennuit IIK-1.1 3naer: 3HaeT crnocoObl U METOIbl AKCILTyaTalluu
YPOBEHBb cnocobbsl u Mertonsl skcmyatanmu | TKC. Tlpu momomu npenogaBaress,




TKC, rpaBuia HCIIOJIb30BaHUS
M3MEPHUTEIBHOT0 000pyI0BaHMs, 3HACT,
Kak  OOHAapyXHTb H  YCTPaHHTH
HeucnpasHoctu B TKC

IIK-1.2 Ymeer:

skcrutyatupoBate TKC, pabortars c
M3MEPHUTEIbHBIM 000py0BaHUEM,
yMeeT OOHapyXHBaThb W YCTPaHSTh
HeucnpasHoctu B TKC

IIK-1.3 Baageer:

HaBBIKAMH TEXHUYECKOM
skcruryaTaiuu TKC, HaBbikaMu paObOThI
C U3MEpPUTENbHBIM 000PYIOBAHUEM,
BIIaJICET HaBbIKaMHU aHaJn3a
MIOJIyYEHHBIX pPEe3y/lbTaTOB H3MEPEHUS,

3HAET, KaKk 0OHAPYKUTh U YCTPAHUTh
HeucnpasHocTy B TKC

[Tpu momo1y nmpenoaBaTeist yMeeT
skcmryatupoBaTh TKC, oOHapyXuBaTh 1
ycTpansTh HeucnpaBHoctu B TKC.
CamocTosITEeThHO YMEET paboTaTh ¢
U3MEPUTEIBHBIM 000PYJJOBAHUEM.

Cnabo BnaseeT HaBbIKAMHM TEXHUUECKOMN
skcrutyaTauuu TKC, HaBbikamu paboThI €
U3MEPUTEIBHBIM 000PYJOBAHUEM.

B nocrarounoit mepe BiazieeT HaBbIKAMU
aHaJIM3a MOJTY4YEHHBIX Pe3yJIbTaTOB
U3MEpEHUs], HaBbIKaMU NIOHUCKA U
yctpanenust HeucnpaBHOCTH B TKC

HaBbIKAMU IIOMCKa M  YCTpaHEHUs
HeucnpaBHoctu B TKC
Bricokuit IIK-1.1 3naer: 3HaeT crnocoObl U METObI AKCILTyaTalluu
YPOBEHb cnocob6sl u  Mmeroabl Akcrutyarauuu | TKC, mpaBuiia ucnoap30BaHus
TKC, MpaBHJIA WCIIOJIH30BaHUS | K3MEPUTEITHHOTO 000PYA0OBaHUs, 3HACT,

M3MEpPUTENBHOTO 000py1I0BaHUs, 3HAET,
KaKk  OOHApYy)KUTh ¥  yCTPAHHTH
HencnpaBHocTd B TKC

IIK-1.2 Ymeer:

skcrutyatupoBatb TKC, pabortats c
M3MEPUTEIIbHBIM 000pyOBaHUEM,
ymeeT oOOHapyKuBaTh € YCTPaHSTh
HencnpaBHocTd B TKC

IIK-1.3 Baageer:

HaBbIKAMU TEXHUYECKOW IKCIUTyaTalluu
TKC, HaBBIKAMHU paboThI c
WU3MEpPUTENbHBIM 000pyOBaHUEM,
BlIaJIeeT HaBbIKaMU aHaym3a
MOJIyYEHHBIX PEe3ylbTaTOB H3MEpPEHUS,
HaBbIKAMU TIOWCKa M  YCTpaHEHUs
HeucnpaBHocTy B TKC

KaK OOHAPYKHUTh U YCTPAHUTh
HencnpaBHocTH B TKC

CaMOCTOSTENHHO, 0€3 IOMOIIH
NpEernoIaBaTellsi yMeeT IKCILTyaTHPOBATh
TKC, paboTaTh ¢ U3BMEpPUTENBHBIM
000pyI0BaHNEM, YMEET OOHAPYKUBATh U
ycrpasaTh HeucnpaBHOCTH B TKC. Ymeer
MOJITOTABIIUBATH OTYETHI TI0
nabopaTopHOi paboTe, CaMOCTOSATEIHLHO
pa3pabaThiBaTh TAOJMIIBI TSI K3MEPEHUH,
CXEMbI JJabopaTOPHON YCTaHOBKU
(Hampumep, cxema U3MEepeHUs
ONTUYECKUX MOTEPh aTTEHI0ATOPA) IS
MIPOBEJICHHS U3MEPEHUI

Biianeetr HaBbIKaMU TEXHUYECKOU
skcruryataruu TKC, HaBbIkamMu pabOTHI C
U3MEPUTEIbHBIM 000pYyI0BaHHEM,
BJIa/ICE€T HAaBbIKAMU aHAJIN3a MOJYyYCHHBIX
pe3yabTaTOB U3MEPEHHUS, HAaBBIKAMU

IIOMCKA U YCTPaHECHMsI HEUCIIPABHOCTH B
TKC.

IIK-8 CnocobeH mpou3BOAUTH NACHOPTH3AIMIO KAOETBHBIX CETEeH MPH BBOJIE B IKCILTYaTAIIUIO
HOBBIX (PparMEeHTOB MaruCTPaJIbHON CETH M BBITMIOJHATH U3MEPUTEIbHBIEC U HACTPOCYHBIC PAOOTHI
Ha KabelbHOU ceTH, TPOBEPITh PYHKIIMOHUPOBAHUE CETU MOCIIE BOCCTAHOBJICHHUS U BBOJIA B

JKCIUTyaTaIUIo

Huzkui IIK-8.1 3naer: Cnabo 3HAaeT, Kak MPOU3BOIUTH

(mMOpOTOBBIN) |KaK MPOW3BOJUTH  IMACIIOPTH3ALMIO |[TACTIOPTH3ALNI0 KaOCIbHBIX CETEH NpH

YPOBEHB KaOeNnbHBIX ceTeil TMpH BBOJE B |BBOJE B JKCIUIyaTallMl0, KaK BBHITIOIHATH
JKCILTyaTaluIo, KaK  BBITIOJIHSTH |HI3MEPHUTENbHBIE U HACTPOCUYHBIE PaOOTHI

Ha KaOeIbHOM CeTH,
(GyHKIIMOHUPOBAaHHE

BOCCTaHOBJICHHUS u
JKCIUTyaTallMio, HO 3HAeT, 4YTO TaKoe
peduiekTorpaMMa, MOXKET  U300pa3uTh
TUTIOBYIO pediekTorpaMmy 0e3

W3MEpUTENbHbBIE W HACTPOCYHBIE
paboTel Ha KaOelmpHOM CceTH, Kak
MpOBePATh (YHKIIMOHUPOBAHHUE CETH
MOCJIe BOCCTAHOBJIEHHMS W BBOJA B
IKCIUTyaTallMio, 3HAeT, 4YTO TaKoe
pedekTorpaMmma

KaKk TpOBEpATh
CETH rocie
BBOJIA B




IIK-8.2 Ymeer:

MPOU3BOJUTDH nacruopTu3lanuro
KaOeNBHBIX CceTeid Tph BBOAC B
OKCILTyaTaluLo, BBIIIOJIHATH
HU3MCPUTCIIbHBIC u HAaCTPOCUYHLIC
paboTel  Ha  KabempHOW  ceTw,

NpoBEpATh (YHKIIMOHUPOBAHUE CETH
II0CJI€ BOCCTAHOBJICHHS U BBOJA B
JKCIUTyaTaluIo, 3HA€T, yMEET YUTaTh U

aHAJIN3UPOBATh peduiekTorpamMma,
ymeer 3aI0JIHATH IIPOTOKOJI
U3MEPEHUN.

IIK-8.3 Baageer:

HaBBIKAMH ¥ YMEHHUSIMH IPOH3BOJIUTH
[AaCHOPTU3ALMI0  KaOEIbHBIX CEeTeH
IIpU BBOJIE B JKCILTyaTaIUIO, BIIAJIEET
HaBBIKAMH MIPOBOJTUTH
W3MEpHUTEIbHbBIE W HACTPOCYHBIE
paboThl Ha KaOEJNbHOW CETH, BJAJCET
HaBBIKAMH  YTCHUS W aHajHm3a
pednexkrorpamMm, BIIaJeET HaBBIKAMU
3aM0JIHATH MPOTOKOJ U3MEPEHU.

HOSICHEHUN

Cnabo yMeeT MPOU3BOANUTH
NacropTU3aluio KaOelbHBIX CceTell mpH
BBOJIC B OKCIUIyaTallMlO, BBINOJHSITH
U3MEPUTEIIbHBIC U HACTPOCUHBIC PaOOTHI
Ha  KaOelnbHOW  CeTH,  TPOBEPSTH
(byHKIIMOHUPOBAaHUE CEeTH rocine
BOCCTaHOBJICHUS u BBOJIA B
SKCIUTyaTaluio, ciaabo 3HAaeT M yMeer
YHUTATh U aHaJIM3UPOBATh
pedaexrorpaMma, He yMEeT 3alOJIHATh
IIPOTOKOJI U3MEPEHUM.

Brnaneer cl1a0bpIMU HaBBIKAMH U
YMCHHUAMU NPOU3SBOJUTH MMACIOPTU3AINIO
KaOelIpbHBIX  CEeTe TMpu  BBOJAEC B
AKCIUTyaTaIuIo, BIIaJICET cIa0bIMU
HaBbIKaMU ITPOBOJUTb U3MCPUTCIIBHBIC U
HACTPOEYHBIE pa0OTHI Ha KaOETBHOU CceTH,
BJIaACCT CJ'Ia6I)IMI/I HaBbIKAMHW YTCHHUA
pednexkrorpamMm, He BJIaJEET HaBBIKAMU
aHanm3a pediekTorpaMM, HE BIAJCET

HaBbIKaMU 3aIoJIHSTh IIPOTOKOJI
W3MEPEHUI.

Cpennuit IIK-8.1 3naer: Cnabo  3Haer, Kak  NPOU3BOJIUTH

YpOBEHb KaKk [POM3BOAUTH MAacCIOPTHU3ALMIO |[TACHOPTU3ALNI0 KaOelnbHBIX ceTell mpu

KaOeNnbHBIX ceTel MpH BBOJE B |BBOJIE B JKCIUIyaTallUi0, KaK BBIMOJHATH

JKCIUTyaTallMlo,  KaK  BBIMOJHSATH |[U3MEPUTENbHbIE U HACTPOEYHbIE PadOThI

W3MEpUTENbHbIE W HAaCTPOEYHbIE
paboTel Ha KaOeIpbHOW CETH, Kak
MpoBepATh (YHKIMOHUPOBAHUE CETU
MOCJIe BOCCTAHOBJIEHHMSI W BBOJA B
9KCIUTyaTallo, 3HAeT, 4YTO TaKoe
pedaekrorpamma

IIK-8.2 Ymeer:

MIPOU3BOIUTH MaCHOPTHU3ALUIO
KaOeNbHBIX ceTeil Mpu BBOAEC B
JKCIUTyaTaIHIo, BBITIOJIHATH
W3MEpUTENbHbBIE W HAaCTPOCYHbIE
paboTel Ha  KaOCIBHOW  CETH,
MpoBepATh (YHKIMOHUPOBAHHUE CETU
MOCJIe BOCCTAHOBJIEHHMS W BBOJA B
AKCIUTyaTaIlNIo, 3HAET, yMEET YUTATh U

aHaJIM3UPOBATh peduiekTorpaMmma,
ymeeT 3aM0JIHATh MIPOTOKOJI
HU3MEPEHHUI.

IIK-8.3 Baaneer:

HaBBbIKAMU M YMEHUSIMH MPOU3BOIUTH
MacmopTU3alMI0  KaOeNmbHBIX  ceTeit
Py BBOJE B DKCIUTyaTallMIO, BIIAJICET
HaBBIKAMH MIPOBOJIUTH
W3MEPUTENbHBIE W HACTPOEYHbIE
paboTel Ha KaOeTbHOW ceTH, BIajeeT
HaBBIKAMH  4YTEHMS M  aHajM3a
pediiekTorpaMm, BIaJeeT HaBBIKAMU

Ha kabOempHOll ceru. C  1OCOLIBIO
npernojiaBaTeNiss 3HaeT Kak IPOBEPSTH
(bYHKIIMOHUPOBaHUE ceTn nocie
BOCCTaHOBJICHHS " BBOJIA B
OKCIUTyaTalio.  3HAeT, YTO  TaKoe
pednekrorpamma, MOXET HW300pa3uTh
TUTIOBYIO peduiekTorpaMmy c
TOSICHEHHSIMH COOBITUI

Cnabo yMeeT MIPOU3BOIUTH
NacHOpPTU3aLUI0 KaOENIbHBIX CeTel Mpu
BBOJIE B OKCIUIyaTallUl0, BBIMIOJIHATH
U3MEpUTENIbHbIE U HACTPOEUYHbIE PabOTHI

Ha  KkalOenpHOM  ceTH, MPOBEPSITH
(GyHKIIMOHUPOBaHKE CeTH nocine
BOCCTaHOBJICHUS u BBOJA B

OKCILTyaTalluko, 3HACT U YMECT YUTATh 0e3
MMoCICAYOIICTO aHalJli3a
pe(bJ'ICKTOFpaMM, CaMOCTOATCIIBHO YMECT
3aIlOJIHATDH IIPOTOKOJI I/ISMepeHI/Iﬁ.

Bnameer  cnaOeiMu  HaBBIKAMH U
YMEHMSIMHU NPOU3BOJUTE NACIOPTU3ALUIO
KaOenbHBIX  CceTe Npu  BBOJE B
JKCIUTyaTaluIo, BJIa/IeeT clabbIMu
HaBBIKAMU IPOBOJUTH U3MEPHUTEIbHBIE U
HacTpoe4HbIe paboThl Ha KaOelbHOM ceTH,
BJaJeeT Cia0bIMU HaBBIKAMU YTEHUS
pedaexTorpamm, aHam3a




3aI0JIHATH IPOTOKOJI U3MEPEHHUH.

peduiekTorpaMM, 3aroJHEHHUs] MPOTOKOJIA

Bricokmuit
YPOBEHb

IIK-8.1 3naer:

Kak IPOU3BOJIUTh MACIOPTU3ALUIO
KaOeNBHBIX CeTeid TpH BBOAC B
3KCIUTYaTaluIo, Kak BBIIIOJIHATH

W3MEpPUTENbHBIE W HACTPOCUYHBIE
paboTel Ha KaOETBbHOW CeTH, Kak
MPOBEPATh (HYHKIIMOHUPOBAHHUE CETH
MOCJIC BOCCTAHOBJICHHSI W BBOJA B
IKCIUTyaTaIllio, 3HAEeT, 4YTO TaKoe
peduiekTorpaMmma

IIK-8.2 Ymeer:

MIPOU3BOJIUTH MACTIOPTU3AIUIO
KaOeNBHBIX CceTell TpH BBOAC B
IKCIUTyaTaITHIo, BBITIOJTHSATH
W3MEpPUTENIbHBIE W HACTPOCYHBIC
paboTel  Ha  KaOEIbHOW  CETH,
MPOBEPATh (YHKIIMOHUPOBAHHUE CETH
MOCJIC BOCCTAHOBJICHHSI W BBOJIA B
IKCIUTyaTaINIo0, 3HAET, YMEET YUTATh
aHATM3UPOBATH peduiekTorpaMmma,
yMeeT 3aIOJTHATH MTPOTOKOJT
U3MEpPEHUM.

IIK-8.3 Baaneer:

HaBBIKAMU M YMEHHUSMH TTPOU3BOIUTH

MacHoOpTU3aLMI0  KaOEIbHBIX CeTel
IIPU BBOJIE B IKCIUTyaTalUio, BJaJeeT
HaBbIKaMH IIPOBOJIUTH

W3MEpPUTENbHBIE W HACTPOCYHBIC
paboThl Ha KaOEIbHOW CETH, BJAJCET
HaBBIKAMH  YTEHUS W  aHaJIu3a
peduiekTorpaMM, BIIaJICCT HaBBIKAMHU
3aIOJIHATH MPOTOKOJI U3MEPEHUH.

U3MEpPEHUI (mpu MIOMOILIA
IIpernojaBaTelis).

3HaeT, KaK MNPOU3BOJUTH NACIOPTU3ALUIO
KaOelbHbIX  CceTel  Ipu  BBOAE B
JKCIUTyaTallHtIo, KaK BBITIOJTHATD

HU3MCPUTCIIbHBIC W HACTPOCYHBIC pa60TbI
Ha KaOesbHO ceTH. 3HaeT, Kak MPOBEPSTH
(yHKIIMOHUPOBaHUE CeTH II0CJIE
BOCCTaHOBJICHUSA n BBOJa B
JKCILTyaTallul0.  3HAaeT, 4TO  TakKoe
peduiekTorpaMMa, MOXET  HM300pa3uTh
TUIIOBYIO peduiekTorpaMmy C
IIOsSACHCHUSIMHU n KOMMCHTAapHUiAMU K
COOBITHSIM Ha pediIeKTorpamme

YMeer caMOCTOATENBHO  ITPOU3BOAUTH
NacCHOPTH3aLMI0 KaOENIbHBIX CeTel Ipu
BBOJIE B OJKCIUIyaTallMiO, BBINOJHATH
U3MEpUTENIbHbIE U HACTPOEUYHbIE PabOTHI
Ha  KaOelnbHOM  CeTH,  HIPOBEPATH
(GyHKIIMOHUPOBaHUE CeTH oCJIe
BOCCTAHOBJICHHUSI u BBOJIA B
9KCIUTyaTaluio, 3HaeT U yMeeT YWUTaTh U
aHAM3UpPOBaTh pedaekTorpamma, ymeer
3aM0JIHATH IPOTOKOJI U3MEPEHUI.

Brmameer  HaBRIKAMH W YMEHUSAMH
MIPOU3BOIUTH MACTIOPTU3ANNIO KaOeTbHBIX
ceTel mpu BBOJAE B DKCIUIyaTallHIo,
BJIa/I€ET HaBbIKaMU MIPOBOJUTD
U3MEpUTENIbHbIE U HACTPOEUYHbIE PabOTHI
Ha KaOenpHOM ceTH, BJa/JeeT HaBbIKaMU
YTEHUS pedekTorpamm, BIIaJIeET
HaBbIKAMHU  aHaju3a  peQIIeKTOrpaMM,
BJIa/ICET HABbIKAMU 3arOJHATH MPOTOKOJI
HU3MEPEHUI.




2.2 Tabnuia cCOOTBETCTBHS PE3YJIbTATOB MPOMEKYTOUYHON aTTECTALMU 0 JUCLUUIUIMHE YPOBHIO
sTana GOpMUPOBAHUS KOMIIETECHINH

[xaia Kon nnwkaropa YpoBeHb OCBOCHUS
dopma KOHTPOJIA JOCTHKEHUS
OLICHUBAHUS . KOMIIETEHIIHN
KOMIIETEHITHH
TIK-1.1 HU3KWH
IIK-1.2 HU3KHUH
YIOBJIETBOPUTEIHHO I1K-1.3 HU3KHH
T1IK-8.1 HU3KHUH
T1IK-8.2 HU3KHUH
I1K-8.3 HU3KHUH
TIK-1.1 CpeaHuii
T1IK-1.2 CpeIHUM
OK3aMeH XOPOIIIO I1K-1.3 HU3KHH
I1K-8.1 CpeIHui
I1K-8.2 cpeIHui
I1K-8.3 HHU3KHUH
TIK-1.1 BBICOKHH
IIK-1.2 BBICOKHI
OTIHHO I1K-1.3 cpeIHui
TIK-8.1 BBICOKHI
I1K-8.2 BBICOKHI
I1K-8.3 HU3KHUH




3. MeToanyeckue MaTepuaJibl, ONpeaeIsiionye NpoueIypbl OlleHUBAHUS

[Iponiecc oneHuBaHWs 3HAHUW, YMEHUN, HABBIKOB M (WJIM) OMNbITa JAESITEIBHOCTH,
XapaKTepU3YIOMUX ATanbl (HOPMUPOBAaHHUS KOMIIETCHLMH, MpeACTaBleH B Tabiumax mo Qopmam
oOyueHus:

Tun 3ausaTus Tema (pa3zneun) OuneHouHbIe

cpeacTBa
IIK-1 Crioco0eH K KCIUTyaTall U Pa3BUTHIO CETEBBIX IUIATGOPM, CUCTEM U CETeH rnepenadn
JAHHBIX
Jlexnus Bce paznensl AMCUUIUIAHBI DK3aMeH
JlabopaTtopHnast pabota N3mepenust Ha BOJTOKOHHO-ONTHYECKUX JTUHUAX JlaGoparopHas
nepeiayu ¢ MOMOIIBIO ONITUYECKOTO TecTepa pabora. 3ammuTa
Pednexromerpus BOJIC. Urenne u ananm3 nmabopaTopHOH
pediekTorpaMm paboThI
Hsmepenne napamerpoB BOJIC meTtonom
oOpaTHOro PaneeBckoro paccesiHusi cCUrHajia
CamocTosTenbHas Bce pa3aensl TuCIUIUIMHEL Jlaboparopnast
paborta pabora,
sk3ameH, JIKP

K-8 CriocoGeH mpou3BOIUTH MACTIOPTU3ANIO KaOSIBHBIX CETEH MPH BBOJIE B AKCILTyaTAIHIO
HOBBIX ()parMEHTOB MArUCTPATbHON CETH U BBINOJIHATh U3MEPUTEIbHBIE U HACTPOECUHBIE PAOOTHI
Ha KabeJlbHOM CeTH, MPOBEPATh PYHKIMOHUPOBAHUE CETH 1OCIIE BOCCTAHOBJIEHHS U BBOJA B

AKCIUTyaTaIH o
Jleknus Bce paznensl AMCUUILIAHB DK3aMeH
JlabopaTtopHnast pabota N3mepenust Ha BOJIOKOHHO-ONITHYECKUX JTUHUSX JlaGopaTtopHnas
repeaadr ¢ MOMOIIBIO0 OMTHYECKOTO TeCTepa pabora. 3ammuTa
Pednexromerpus BOJIC. Urenne u ananus nabopaTtopHOit
pedaexkrorpamm paboThI
H3amepenne napamerpoB BOJIC metogom
obOpaTtHOro PaneeBckoro paccesiHusi curHaia
CaMocTosTeIbHAs Bce paznensl AMCHUTUIAHBI JlaGopaTtopHas
pabota pabora,
ak3ameH, JIKP




4. TunoBble KOHTPOJIbHBIE 32IaHUS
IIpeacraBuTh OAWH IPUMEp 3aJaHU 110 KAKIOMY TUITY OLIEHOYHBIX CPEJICTB JUIS KaXKI0H1
KOMIETEHINH, (POPMUPYEMON TaHHOH TUCIUTUTMHOM.

IIK-1 CnocobeH K dKCIUTyaTalliil U Pa3BUTHIO CETEBBIX IIATGOPM, CUCTEM U CETeH Iepenadu
JTAHHBIX

Koncnekr Jiekuuu Ha Temy «AneHTU(PUKALMSA [J1a3-TUATPAMMbD)

['ma3-auarpaMMbl TIPUMEHSIFOTCS U OLCHKH ITapaMeTpOB HU(POBBIX CHUTHAJIOB Kak HpH
IIPOBEJICHUHU J1a0OpaTOPHBIX (CUCTEMHBIX) HM3MEpPEHUH, TaKk W JKCIUTyaTaluoHHbIX. [lo cBoel
CTPYKType TJla3-JuarpaMMbl SIBJISIIOTCA MOJUGHUKALMEH OCHMIUIOIpaMM, U OTJIMYAKOTCS OT
MOCIIETHUX TEM, YTO MCIIOJB3YIOT IEPUOANIECKYIO CTPYKTYPY HU(PPOBOTO CUT'HATIA.

JUia  mocTpoeHuss JIByXypOBHEBOM IJla3-JuarpaMmbl OWTOBBIM IOTOK IOJAETCs Ha
ocumiorpad, B TO BpeMs KaK CHHXPOHHM3AIUsl BHEUTHEW Pa3BEPTKUA NPOU3BOIUTHCS OT OMTOBOTO
notoka ¢ 4actotoil f,. B ciydae mocTpoeHHMss MHOTOYpPOBHEBBIX JMArpaMM CHTHAl JIOJDKEH
IIPOXOJUTH Y€pE3 MHOTOYPOBHEBBIN KOHBEPTED, & CHHXPOHU3ALUS IPOU3BOAUTHCS OT CHMBOJIBHOTO
notoka ¢ 4acroroii fs. /Iy xkammOpOBKH Ia3-AuarpaMMbl CHTHAJ MOJAFOT HEMOCPEICTBEHHO Ha
BX0J ocuwuiorpaga. B sToM ciywae rnas-nmmarpaMMa MMeEeT BUJ NPSMOYrojibHUKA. DWIbTp
(Tectupyemasi cucTeMa), OIpaHMYMBAIOIIMM TIOJIOCY IE€pelaBaeéMoOro CUTHaja, BHOCUT
CYIIECTBEHHbIE M3MEHEHHs] B (OpMY HMITylibca, B pe3yjibTaTe AMarpaMma npuoodperaer Gopmy
«ryasa.

I'ma3-guarpaMMbl MCIOJIB3YIOT NMEPUOAMUYECKYIO CTPYKTYPY LHM(PpPOBOro CHUrHaga. 3a cyer
BHEIIHEH CHHXPOHHU3AIMU pa3BEpTKH, MOJy4aeMble OCLIJIOTpaMMbl BOJHOBOTO (hpoHTa
HAKJIaJbIBAIOTCA JpPyr Ha Jpyra ¢ MNEpPUOJOM OIHOrO oOTcuera. B pesymnbrare mnpoBencHUS
W3MEPEHUN C HAKONMTENIEM TOJIydaeTcs IUla3-JuarpaMma, Ipd 3TOM 110 OCH  OpJAUHAT
OTKJIA/IBIBAIOTCSI aMIUIUTY/a CUTHAJIOB, 110 OCH a0CIMCC — BpeMsL.

pr{MOG COCAMHEHUE C HICTOYHHUKOM

JlanHble Ocnumnorpad
I'enepatop »(| MHOTOypOBHEBBII / \ @
IICTI > KOHBEpTEp AN /
S T
CuHXpOHHU- Buemnss
sanus pasBepTKa

CuMBobHAS CHHXpOHM3aIwms fs —p

buroBas CUHXpPOHU3aA fb —Pp
Pucynox 1 — IlocTpoenue riasz-auarpaMmmbl
[Ipumep (opmupoBaHus ria3-guarpaMmbl HEMOCPEACTBEHHO Ha BBIXOJIE MCTOYHUKA U Ha
BBIXOJIE TECTUPYEMOM CUCTEMBI TpescTaBiieH B Tabnuie 10.

Ta6muma 10 - dopmupoBaHus ri1a3-aIuarpaMMbl
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PeanpHast ocmiorpaMMa CHrHajga «pa3pe3aercs’» IOCHMBOJBHO B COOTBETCTBHM C
TaKTOBBIMH  UMIYJIbCAMHU CHHXPOHU3HPYIOIIEr0 TIeHeparopa, a 3aTeM [Jja3-auarpamma
«CKJIaJIbIBA€TCSA» M3 IIOJIyUEHHBIX KYCKOB. B wujeanpHOM cilyyae MpH OTCYTCTBHM Lienei
(buIpTpaIuu B pe3ysbTaTe TAKOTO CIOXKECHMS TIOMYYUTCS KBaapaT («KBaApaTHBIN Tas3y). OgHako
rl1a3-gquarpaMma peajbHOTO CUTHajla Oy[eT 3HAYMTEIbHO OTIMYAThCS OT KBaJpara, MOCKOJIbKY
Oynmer cojaepxkaTh B cebe  COCTaBIAMONIME HapacTaHus (POHTa CHTHaua cmana (poHTa,
MPSIMOYTOJIbHBIA UMIYJIbC OyneT uMeTh (GOopMy KOJIOKOJIA, B pe3yibTaTe MOJIY4YUTCS auarpamma
0oJiee moxoxas Ha IJias.

HccnenoBanue riaz-auarpaMm Mo3BOJISI€T IPOBECTH JAETalbHBIA aHaIM3 HU(GPOBOTO CUTHAJIA
[0 TIapaMmeTpaM, HENOCPEACTBEHHO CBsI3aHHBIM C (OopMOH BOJIHOBOro (hpoHTa: mapameTpa
MeXCUMBOIIbHOU nHTEepepernn (I1S1), mkuTTepa nepenaun JaHHBIX, JHKUTTEPa CHHXPOHU3AIIH U
JPYTUX XapaKTePUCTHK.

Takum o0pazom, Tia3-muarpamMma MpeAcTaBisieT coOoil  pe3ynbTaT MHOTOKPAaTHOTO
HaJIO)KEHHMSI OMTOBBIX IMOCienoBareabHOCTell ¢ Bhixoma reHeparopa [ICII, oToOpakaemsbiii Ha
sKpaHe ocuwuiorpada B BHJE AMArpaMMbl paclpeesieHus aMIUIMTYAbl CHUTHaja 1O BPEMEHHU.
[Ipumep ria3z-guarpamMmsbl ¢ yKa3aHHEM OCHOBHBIX ITapaMETPOB IMPEACTaBIIEH Ha PUCYHKE 2.
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Pucynok 2 — UneHTudukaus ria3-amarpaMmmbl

PaccTraHoBka MapKepoB IpU U3MEPEHUE DHEPIETUYECKUX XapaKTEPUCTUK CUTHANIA 1O TIja3-
auarpamme B Toukax ¢=r, ¢=0 u ¢=27 npeAcTaBlieHa HA PUCYHKE 3.



Pucynok 3 — 3mepeHue 3HepreTuyeckux napaMmeTrpoB

DddexTsl ymmpeHus UMITyIIbCa, a TakkKe (a3oBOe APOKAHNE CUTHAIA BBI3BIBAIOT TIOSIBIICHUE
B3aUMHBIX I/ICKa)I(CHI/IfI Memny CHUMBOJIaMH, 4YTO HpI/IBO}II/IT K HCpCCG'—IeHI/II-O FJ'IaB'}II/IanaMMI)I C
BPEMEHHOW OCBIO B pa3Hble MPOMEKYTKH BpeMeHH. MakcumalibHasl IUpUHA 00JIaCTH MepeceyeHUs
C BPEMCHHOH OCBIO OmpeeseTcs Kak MUKOBOe (a30BOE JPOKAHUE WIN JDKUTTEP Mepeaadu
JTAaHHBIX TJ I[)KI/ITTep I/I3M€p$I€TC$I O6I)I‘~IHO B €AUHHUIIAX BpCMCHI/I NJIN KaK OTHOIIICHUC K I/IHTCpBaJ'Iy
nepenadn cumBodta Tj/Ts.

PaccranoBka MapKepoB NpH HW3MEPEHHHW MapaMETPOB CHTHaja BO BPEMEHHOH 001acTH Mo
ryia3-auarpaMme IpejcTaBieHa Ha pUCYHKe 4.

Pucynok 4 — M3amepenune napameTpoB BO BpeMEHHOM 001acTH

K-8 CnocoGeH Mpou3BOIUTH NACHOPTU3AIMIO KaOEIbHBIX CETEH MPU BBOJIE B DKCILUTyaTaIlUIO
HOBBIX ()parMeHTOB MarucCTPaJbHON CETH M BBITMOJHATH U3MEPHUTENIbHBIC M HACTPOCUYHBbIC pabOTHI HA
KaOeIbHOW CEeTH, MPOBEPATh (PYHKIIMOHUPOBAHUE CETH TIOCIE BOCCTAHOBIGHHS M BBOJA B
AKCIUTyaTaIHI0



JIABOPATOPHAS PABOTA 3
Peduiexromerpusi BOJIC. UteHnue u aHa1u3 pedieKTOrpaMmm

1. Hean padoTsi:
1.1 M3y4nTh TEOpPETUUECKHE OCHOBBI METOJIa OOPATHOTO PACCESHUS;
1.2 lony4yeHne MpakTUYECKUX HABBIKOB YTEHUS M aHanu3a peduiekrorpamm peanbHbix BOJIC.

2. OcHOBHOe 000pYy10BaHHE:

2.1 Ilpesentannonnas nporpamma OTDR Viewer.

2.2 IlepcoHaJIbHBII KOMITBIOTED.

3. IloaroroBka Kk padore:

3.1 NU3yuute Bompockl uzmepenuid Ha BOJIII meTromom oOpaTHOro paccesiHusl 0 KOHCIEKTY
JIEKUMU U JIATEPATYPE.

4.2 W3yunTh UMIYJIbCHBIE METOJbl IPOBEAECHUS HU3MEPEHUN U OIEHKU MOIPELUIHOCTU
MOJIyYEHHBIX PE3y/IbTaTOB [0 KOHCIIEKTY JIEKLUH U JIUTEpaType.

4.3 OTBeTUTHh Ha KOHTPOJIbHBIE BOMPOCHI K J1a00paTOpHOI paboTe.

4.4 TlonrotoBUTH ONaHK OTYETA.

4. 3ananue k JadbopaTopHoii padore:

4.1 PemmTh u3MepUTENbHbIE 33Ja4d B COOTBETCTBUM CO CBOMM BapUaHTOM, KOTOPBIN
BBIOMpAETCS 110 HOMEPY B KypHaJle TPYIIIbI.

Kpowme Toro, Hirke B TabIuIaXx UCXOIHBIX JTAHHBIX K YIPaKHEHUAM HCIOJB3YIOTCS CIENYIOIIHe
0003HaYeHHUS:

A/B (B/A) — nanpaBieHue, B KOTOPOM BBITIOJIHEHO U3MEpPEHUE;

Nia (NLg) — mOpsiiKOBBIIt HOMEpP CTPOUTEIBHOM JJTMHBI JIMHUH, CUUTas co cTopoHbl A(B);

Nsa (Nsg) — mopsiakoBsiii Homep cTbika OB, cumrtas co ctopoHsl A(B);

La (Lg) — paccrosiHue 10 HEOAHOPOAHOCTH, CUUTasi co cTopoHbl A(B);

Cy — 1leHa aeneHus 1o OCH OpIUHAT, 1bm/en;

Cy — LIeHa AeneHus Mo OcH a0cIyce, M/ael.

Po — MOIITHOCTH ONTUYECKOTO U3TyYEHHUs, 1bM;

Aty — INIUTETBHOCTH 30HAUPYIOIIETO UMITYJIbCA, HC;

| — MHA 30HAUPYEMOH JTHHUH, KM.

4.1.1 3agaua 1.

ITo kpuBO#i 0OpaTHOTO paccesiHus, MPEACTaBICHHON Ha pUCYHKE 3.1, ¥ IO UCXOJHBIM JAHHBIM,
IpeCTaBICHHbBIM B Tabnuue 3.1, ompenenuTs IMHY, OOlME M KUIOMETPHUUYECKHE IOTepU
30H/IUPYEMOI0 ONITHYECKOTO BOJIOKHA.

W

Pucynoxk 3.1 — Kpuas o6paTHOro paccestHus
Tabmuua 3.1 — McxoaHble JaHHBIE K 3a1a4aM 1 u 2

N 1 2 3 4 5 6 7 8 9 10
Cx 5,0 10,0 15,0 10,0 5,0 10,0 15,0 10,0 5,0 10,0
Cy 2,0 11 1,5 1,0 2,0 10 12 3,5 1,2 8

N 11 12 13 14 15 16 17 18 19 20
Cx 6,0 8,5 11,0 17,0 8,5 9,0 10,0 13,0 9,0 6,0
Cy 13 4,5 8 1,4 10,5 7,5 4 1,8 2,5 7,5




4.1.2 3apnaya 2.

ITo xpuBO¥ 0OpaTHOTO paccestHUs, MPEACTaBICHHONW Ha pUCYHKE 3.1, U 1O UCXOAHBIM JaHHBIM,
IIpe/ICTaBICHHBIM B Tabauue 3.1, onpeaenuTs IMHAMUYECKUM T1ana3oH.

4.1.3 3agaua 3.

[To xpuBO¥i OOpPATHOTO paccesHusl, MPEACTABICHHOW HA PUCYHKE 3.2, M 10 MCXOJHBIM JTAaHHBIM,
NpeACTaBICHHbBIM B Tabmuue 3.1, ompenenuTh MOTepM Ha CBAPHOM COCAMHEHUHW (MM H3THOE)
ONTUYECKOTO BOJIOKHA.

— )
—

W

Y
=
=

Pucynoxk 3.2 — KpuBast 06paTHOro paccestHust

4.1.4 3agaua 4.

[To pednexkrorpamme, mpeACTaBICHHOW Ha pHCyHKe 3.3, W 10 HCXOJHBIM JIaHHBIM,
MIpe/ICTaBICHHBIM B Tabnuue 3.2, ompenenuTh notepu u3-3a dpeHeneBcKuX OTpakeHWH, YpOBEHb
OTPa)XEHHOTO CHUTHAJIa U MEPTBYIO 30HY 3aJlaHHOW HEOJHOPOJIHOCTHU (KOHHEKTOPE) ISl ONTHUYECKUX
MIOTOKOB B HarpasieHuu A/B.

o, 1b

L, xm

Pucynok 3.3 — OtoOpaxxeHne KOHHEKTOpa Ha pediekrorpamme
Tabmuia 3.2 — Mcxonable na”HHble K 3amaye Ne 4

N 1 2 3 4 5 6 7 8 9 10
Cx 0,1 0,2 1,0 0,25 0,5 1,0 0,1 0,25 0,5 0,2
Cy 10 15 18 11 10 8 15 20 20 18

N 11 12 13 14 15 16 17 18 19 20
Cx 0,15 0,7 0,4 0,3 0,25 1,0 0,55 0,25 0,45 0,15
Cy 18 10 13 15 17 16 13 12 21 19

4.1.5 3amaya 5.

[Ipu m3mepeHuu ¢ KOHIOB A M B crpouTenbHOW JIMHBI KaOesst ObLIM IOJIYYCHBI OIICHKU
koa¢p¢unumenta 3aryxanuss OB os u ap, coorBercTBeHHO. [l0 HMCXOMHBIM JaHHBIM TaOmHIBl 3.3
onpenenuth kK03hUIMeHT 3aTyxanus uccieayemoro OB.

Tab6nuna 3.3 — UcxoaHele JaHHBIE K 3a1a4€e 5
N 1 2 3 4 5 6 7 8 9 10

ar | 0,68 | 050 | 0,92 0,19 0,40 0,18 0,35 1,35 1,10 0,60
og | 069 0,44 | 0,99 0,22 0,38 0,19 0,33 1,41 0,91 0,66
M 11 12 13 14 15 16 17 18 19 20

ar | 023 ] 0,36 | 0,36 0,11 0,39 0,40 0,40 0,52 0,50 0,18
og | 0,22 ] 0,34 | 0,37 0,10 0,34 0,42 0,38 0,48 0,47 0,20




4.1.6 OTBeThl HAa U3MEPUTENBHBIE 3a/1a41 3aMUcaTh B CBOJHOHN Tabnuie 3.4.

Taobmauua 3.4 — OTBETHI IO 3a1a4aM

[Tapamerp 3HaueHue

JlmMHa ONTUYECKOro BOJIOKHA, KM

O6mme norepu, 1b

Kwiomerpuyeckue norepu, n1b

Junamuyeckuid nuamnas3oH, 1b

«MeprtBas» 30Ha, M

[Torepu Ha CBapHOM COEIUHEHUH, 1D

[Torepu Ha KOHHEKTOPE, 1B

Koadduuument 3aryxanus npu namepennu OB, nb/km

4.2 Tlo mporpaMMHOMY 3MYJsTOpY omtmueckoro peduiekromerpa AQ-7210, AQ-7920 wim
EXFO OTDR Viewer (yka3plBaeTcs mpemnojaBareieM) onpenenuTs umHy OB, oOmme morepu u
KOX(QQHUIIMEHT 3aTyXaHWs BOJIOKHA, TOTEPH B CBAPHBIX COCOUHEHUSX, IMOTEPU Ha KOHHEKTOpE
(pa3beme), paccTosiHUE 10 KOHHEKTOPa (pa3bema), pacCTOsTHUE MEXYy MUKPOTPEIIMHAMU, «KMEPTBYIO»
30HY, JUHAMUYECKAW [Wama30H, YPOBEHb OTPAKEHHOTO CHUTHAJa Ha KOHHEKTOpE, TPEIIWHE WU
coenuuurens Fibrlok; uzyants uaTEpdeiic n Ha3HAYCHNE OCHOBHBIX OPTraHOB YIIPABIICHUSI.

Pe3ynbrartel m3MepeHuil otobpa3uTh B BUIE NPOTOKOJAa H3MepeHuil. B ordere oToOpasuth
pediekTorpaMMy OTHYECKON TPACCHI.

[IpoToxos nu3mepennii mapamerpos BOJIC

)50
Jlata cHATUS pedIieKTOrpaMMBbl

[TapameTpsl 3HaYeHUs

JlmuHa TUHAM CBSI3U, KM

[TosiHbIE ONITHYECKKWE TTOTEPH, AD
KonnuecTBo ontuuecknx pa3»eMoB
KonndecTBO HEpa3beMHBIX COCTMHEHUI
KonmuecTBo MEXaHHIECKUX COSTUHUTENICH

tuna Fibrlok
JlnrHa BOJIHBI, HM
No 850 1310 1550 1625
1
[Torepu B onTuyeckoM paszbeme, 1b 2
n
JlIMHa BOJIHBI, HM
No 850 1310 1550 1625
YpoBEeHBb OTPAXKEHHOTO CUTHAJIa HA %
KOHHEKTOpE, 1b
n
JIsHA BOJIHBI, HM
No 850 1310 1550 1625
[ToTepu B HEPA3BEMHOM COEIMHEHHH, %
nb
n




JliHa BOJIHBI, HM
Ne 850 1310 1550 1625
1
[loTepu Ha nuHEHOM y4acTke, 1b 2
n
JlnvuHa BOJIHBI, HM
Ne 850 1310 1550 1625
Kwiomerpuyeckue noTepu JIMHEHHOTO ;
y4dacrtka, 1b
n

4.6 Meroauyeckue yKazaHUs K BBITTOJTHEHHIO
[Ipunoxxenuu 3.

5. Coep:kanue oTuera:

5.1 Ilenb paboTHL

5.2 Pe3ynbraThl penieHus 3aaad.

5.3 Tabnwuma ¢ pe3yinbTaTaMu UCCIICIOBAHUM.
5.4 OTBeTHl HA KOHTPOJIbHBIE BOITPOCHIL.

5.5 BriBojibI 10 pabore.

6. KoHTpoJIbHBIE BONIPOCHI:

nabopaTopHOM  pabOTHI

1.Ha yem OCHOBaH MPHUHIIMIT U3MEPEHUS METOJOM OOPATHOTO paccessHus?

2.Kak uneHtuuiupoBarh Hauaao U KOHEI JIUHUN?

3.Kak onpenenuth yuacToK, COOTBETCTBYIOIIUN «MEPTBOM 30HE»?
4 Kak wuneHTH(GUIMpOBAaTh MO pediaeKkTorpaMmMe MECTO CBapKH, MEXaHWYECKHH CpPOCTOK,
MUKPOTPEIINHY U poune Ae(PEeKThl B ONTUYECKOM BOJOKHE?
5.Kak u3MepuTh paccTosiHUE 10 HEKOTOPOW HEOTHOPOTHOCTH B ONITUYECKOM BOJIOKHE?

6.Kak yBeTu4nTh TOUHOCTH U3MEPEHHUS PACCTOSTHUS?
7.Kak o1ieHMBaeTCs MOTPEIIHOCTh U3MEPEHHS PACCTOSTHUM 10 HEOTHOPOTHOCTEH ?

INPpUBCJACHLBI B

8.Kakoii Bum wumeer peduekrorpamma OB B TOuke ¢ JOKaJIbHOW HEOTHOPOIAHOCTHIO
(MexaHHM4eCKH CPOCTOK, MUKPOTPEILIMHA, Ty3bIPbKH BO3/1yXa U T.I1.)?

9.Ha yem ocHOBaH MPUHIIMUIT U3MEPEHUS 3aTyXaHHUsI METOJOM 00paTHOro paccesHus?

10.ITouemy pexoMeH1yeTcs IpH BXOAHOM KOHTpoJie u3Meputsh OB ¢ n1Byx ctopon?



IIpumep 7K3aMeHANIMOHHOTO OUJIEeTA

®denepanbHOE ar€eHTCTBO
CBSI3U JK3aMeHANUOHHBII OUIeT VYTBEPXIAIO:

VYpanbckuil TEXHUUECKHI Ne 16 3aB. kadeapoit MOC
WHCTHUTYT CBSI3U U
uHpopmaTuku (puman) 1o qucuuiuiiHe M3mepenus B «_27 »_nexabps 20 .
®I'bOY BO "Cubupckmuii ONTUYECKUX CETAX
rOCyJapCTBEHHBIN
YHHUBEPCHUTET
TEJIEKOMMYHUKAIUI U
nHpopMaTHKH"
B I. EkarepunOypre
(YpTUCH Cubl'YTHN)

Hanpasnenne 11.03.02 TIpodwuns TpaHCHOPTHBIC CETH U CUCTEMBI CBSI3U Y poBeHb bakamaBpuar
@dakynerer UMY xypc_3 cemectp 6

1) HaznaueHue 1 BU/IbI M3MEPSHUI B BOJIOKOHHO-ONITUYECKUX JIMHUSAX TIepeIaun
2) Pednexkromerpuss BOJIC. Yrto Takoe pedaekrorpamma. J[OCTOMHCTBA M HEIOCTaTKH METO/a
oOpartHoro PaneeBckoro paccesHus: CUrHaa.

5. BaHK KOHTPOJIbHBIX 32JJaHMH W HMHBIX MaTEPHAJIOB, HCHOJB3YEeMBIX B Ipouecce
Npoueayp TeKyLero KOHTPOJIsi U IPOMeKYTOYHOI aTTecTaluu

[IpencraBnen B snekTpoHHOW  MHGOPMaNMOHHO-OOpa3oBaTenbHOM cpene 1o URI:
http://www.aup.uisi.ru.







OIeHOYHbIE CPEICTBA PACCMOTPEHHI H yTBEPKICHBI Ha 3aceaHuH Kapenpst MOC

31.05.2019 r IIpotokon Ne 11

3aBeayromnuii kadeapoii (pazpaboTunka) E.A.Cy660TnH

noaIMncCh WHHUIWAJIBI, (I)aMI/IJ'II/IFI

31.05.2019 r.




