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1. llepevyeHb KOMMNETEHIUI U MHANKATOPOB UX A0CTHKEHUSA

HpOLICCC N3YYCHHUA NUCHUIUINHBI HAITPABJICH HA (I)OpMHpOBaHI/Ie CJICAYHOIINX KOMIIETEHITU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHII MU

Kon u HaumeHnoBanue
WHIUKATOPa JO0CTHKEHUS
KOMITETEHIINH

Ortan

[IpenmecTByroOIIME TAIBI
(c ykazanuem
JIMCIUILTH/TIPAKTHK)

ITK-3 Cniocoben
MIPOBOAUTH TEXHUUYECKOE
o0Ociy>)kuBaHue
000pyI0BaHUS CBSI3U
TEJICKOMMYHHUKAIIMOHHBIX
ceTen

[1K-3.1 3HaeT MeToabI
MIPOBEJICHHSI TUATHOCTUKU U
KOHTPOJIsI, OCHOBHEIE,
KOHTPOJUPYEMBIE TTapaMeTpPhI
00cIyKMBaeMOro 000py0BaHUs
NIEPBUYHBIX U BTOPUYHBIX CETEH
CBSI3U

[1K-3.2 YMeeT KOHTpOJIUPOBATh U
U3MEpPSTH B Ipolecce
TEXHUYECKOTO 00CTY)KUBAHUS
napameTpsl 000pyI0BaHUs

[1K-6 CriocobeH k
BBITIOJIHEHUIO pabOT Ha
KaOEJIbHBIX JINHUAX CBA3U

[1K-6.1 3Haer TeopeTnueckue
OCHOBBI MepPEIayll CUTHAJIOB 10
Ka0eJbHBIM JIMHUSM CBSI3H,
OCHOBHBIE TEXHUYECKUE JaHHBIE,
KOHCTPYKIIMIO XapaKTEePUCTUKU
Kabeei CBSA3M, OCHOBHBIE METOIbI
MIPOBEJICHUS U3MEPEHUI
apaMeTpoB U U3MEPUTEIHHOE
000pynoBaHue, IPUMEHSIEMOE TIPH
00CTy>)KMBaHWUU KaOeIbHBIX TUHUN
CBSI3U

dopMa NpOMEKYTOUHON aTTECTALUNU [0 TUCHUILINHE — DK3aMEH

2. HOKa3aTe.]'[I/I, KPUTEPUH U HIKAJBI ONCHUBAHUA KOMIIeTeHLInii

2.1

AUCHUIUIUHEI SBJIACTCA YPOBECHDb HX OCBOCHUA.

[TokazaTteneMm oOLleHMBAaHHUA KOMIIETEHIIMHA Ha 3Tame MX (GOpPMHUPOBAHUS MPH H3YyUCHUU

HNuaukarop ocBoeHust

Iloxa3zaTean oneHUBAHUA

Kpurepuii oneHuBanus

KOMIIETCHIINHU
I1K-3.1 3naet MeToapl 3Haer: 3naer mapametpsl BOJIC wu
MPOBEJICHUS - mapamerpel  BOJIC u BOJIII, | BOJIII, noanexaiiyue KOHTPOJIIO

JUArHOCTUKHU U
KOHTPOJIsI, OCHOBHBIE,
KOHTPOJIUPYEMbIC
napameTpbl
00CTy’)KUBAaEMOTO
00opyIOBaHUS
MEPBUYHBIX U
BTOPUYHBIX CETEN CBS3HU

MOJIC)KAIUE KOHTPOIIO W HU3MEPEHUIO
B TIpOlIeCCe SKCIUTyaTalldd W BBOJA B

SKCIUTyaTalulo,
- METObI HU3MCPCHUA IIOJIHBIX
OIITHUYCCKUX IMOTCPh, 3aTyXaHus,

BO3BpPATHBIC IOTCPHU, TJIUHY JIMHUHU

CBs3M, KOH(UACHTA OMMOOK, TJa3-
auarpaMmy
VYmeer

-IIPUMCHATH MCTOJI BHOCHUMBIX IIOTCPb

U U3MEpPEHHI0 B IIpouecce
JKCIUTyaTallud ¥ BBOJA B
JKCIUTyaTalyI0, 3HAET €IWHHUIIBI
WU3MEPEHUHN JTUX ITapaMeTpoB U
MOKET MOSCHUTH B YEM pa3HULIA
Mexay Ab u nbm.

3HaeT METOAMKY M BIIAJeeT
HaBbIKAMU M3MEPEHHUS IOJHBIX
ONTUYECKUX IIOTEPh, 3aTyXaHUs,
BO3BpaTHBIX IOTEPH, JUIMHbI
JUHUM  CBSI3M, KOHQUAEHTa




ISt U3MEpeHus COBOKYITHOTO
3aTyXaHus;
-IPUMEHSTh pedaexTomeTp JUIst

U3MEpPEHUsS] 3aTyXaHus, OTPKEHUS H
nmuny BOJIC

Bnaneer

-HaBBIKAMH U3MEpPEHUs TapaMeTpoB
BOJIC

OI_HI/I6OK, Tjia3-auarpaMmel. be3
18(0)1%(0) 1187 npenoaaBaTeis u
MCTOOUYCCKUX YKaSaHI/Iﬁ yYMEET
HU3MEPATH 34TyXaHHEC METOAOM

BHOCHMBIX oTephb TUIs
U3MEpeHus COBOKYITHOT'O
3aTyXaHus, u OTpaXEeHHE

pedaekromerpom OTDR. 3naer
" yMeeT MEPEHOCHTH
pednexkrorpammy ¢ OTDR nHa
[19BM st riry6oKoro aHanusa.

[TK-3.2 Ymeer
KOHTPOJUPOBATH U
U3MEpSTh B TIpoIecce
TEXHHUYCCKOT'O
00CITy>)KUBAaHUS
napameTphbl
obopynoBaHuUs

3HaerT:

- IIPUHIUIIBI METPOJIOTUYECKOTO
oOecrieueHns, CTaHIapTH3AINH 51
cepTU(HKaLNY,

- crnocoObl W TpUEMBI  HaJNAJKH,
HACTPOWKH, PErYIIMPOBKU U UCIBITAHUS
00opynoBaHus, TECTHPOBAHMUS,
HACTPOUKH u 00CITy>)KUBaHUs

alIapaTHO-IPOrpaMMHBIX CPEICTB,
- MCTOAbI U CII0CcOOBI MMPOBCACHUC BCCX

BHJIOB HU3MEpEHUiA apaMmeTpoB
000pyJIOBaHUS M CKBO3HBIX KaHAIOB U
TPaKTOB (HacTpOEUHBIX,

MPUEMOCIATOYHBIX, IKCILTyaTallHOHHBIX
Y aBapHUIHbIX);

- TIPUHIIUATIBI
JIETIONTPOU3BOJICTBA B
METPOJIOTUYECKOTO

CTaHJapTU3alUU U
TEJICKOMMYHUKAIHM.

odopmIIeHUS u

obnactu
oOecrieyeHus,
cepruduxanmm

YmMmeer:

- MIPUMEHSTh
METpOJIOTHYECKOro  obecrieueHus U
CrocoObl WHCTPYMEHTAJIBHBIX
U3MEpEHUH, HCIOJIb3yeMBIX B 00JacTh
MH(OKOMMYHHUKAITMOHHBIX TEXHOJOTUN
U CHCTEM CBS3H,

- OpraHu30BaTh M  OCYILECTBUTH
NPOBEPKY TEXHUYECKOTO COCTOSHHS W
pecypca 00O0pymOBaHHS, TPUMEHATH
COBpPEMEHHBIC METOIbI 170'¢
00CIyXKMBaHUS U PEMOHTA,;

MPUHIUIIBI

Bnaneer:

- OCHOBHBIMU IIPUEMaMU TEXHUUYECKOU
JKCIUTyaTalluyl U METPOJIOTUYECKOTO
o0ecrieyeHus anmaparypbl U CUCTEM
TEJICKOMMYHUKALIUA.

CamMocToATENbHO yMeeT
M10JIb30BATHCS MIPOTrpPaMMOit
OTDR Viewer. 3naer u ymeer
yCTaHaBJIMBAaTh MapKepbl Ha

peduiekTorpaMmme A
U3MEpEHUs 3aTyxaHus,
otpaxenus, mauHsl BOJIC.
YMeer uuTaTh MOJyYEHHBIC

pe3yNbTaThl aHANIHM3a M J1aBaTh
PEKOMEHIAlMK M0 JTalibHEeHIIei
skcruryaranuu BOJIC.

3HAET U yMEET CaMOCTOATEIIBHO

NPUMEHSTD ONTHYECKUE
TECTEpBI pa3IMYHbIX
IIPOU3BOJUTEIIECH JUIS

U3MEPEHUS 3aTyXaHUs. YMeeT
rPaMOTHO, C  IOSCHEHUSIMHU
OIIMCBIBATh HA3HAYECHHE BCEX

KHOTIOK yIIpaBJICHHUS B
ONTUYECKOM TecTepe u
peduiekTomerpe.

3Haer u yMeeT
UACHTUDHUIMPOBATh  MPUINHBI
HepaboTocnocoonoctu  BOJIII.
[Tpumensier KPUTHYECKYIO
JIOTUKY MBIIJICHUS,, BHayaie
ompezenser
paboToCrocoOHOCTh
anmaparypsl, MIPHEMO-
Mepeariux MOIYJIEeH mpu
MTOMOIIIH Tecrepa. 3atem
oTpeensieT u3 aHaIn3a
pednekrorpammel - BOJIC  ee

HOCJIOCTHOCTh W MPUTOAHOCTH K
SKCIUTyaTalluu.
3HaeT HOPMATUBHBIC 3HAYCHUA

3aTyXaHUs B CBAapHBIX
COCOUMHCHUAX, B PA3bEMHBIX
COCOAMHCHU, 3HA4YCHUA
BO3BpAaTHBIX IMOTCPb

Pa3bEMHOTO COCINHCHMUA C




nosmpoBkoit UPC u APC, 3naer
HOPMATHBHBIC 3HAYCHUS
KUJIOMETPUYECKOTO 3aTyXaHUs B
OTNITOBOJIOKHE Ha JAJUHAX BOJH
1310 u 1550 Hm.

YMeeT MOSCHATh  MPUYUHBI
pa3HbIX 3HAYEHUU COBOKYITHBIX
MOTEPh B JINHUU CHSATHIX B JIBYX
HAIPABJICHUSX.

JlenmaeT rpaMOTHBIC BBIBOJBI 110
nabopaTopHbIM  paboTamMm B
COOTBETCTBUHU C IOJTYYCHHBIMU
pe3yJibTaTaMy U3MEPECHUI.

I1K-6.1 3naer
TEOPETUICCKUE OCHOBBI
nepesayd CUTHAJIOB TI0
KaOeIbHBIM JTHHUSIM
CBSI3HM, OCHOBHBIC
TEeXHHYECKHUE JJaHHBIE,
KOHCTPYKIUIO
XapaKTePUCTHKH
Kabeneil cBs3y,
OCHOBHEBIE€ METO/IbI
MIPOBEJICHUST U3MEPECHHIA
apaMeTpPoB H
HU3MEPUTEITHHOE
obopynoBaHue,
MIPUMEHSIEMOE TIPU
o0cIyXKUBaHUU
KaO€eJIbHBIX JTUHUI CBSI3H

3Haer:

- METOABl U CHOCOOBI HM3MEpEeHUs
onthueckux napamerpos Ha BOJIC;

- crocoOBl HOJIKITIOUCHU S
U3MEPUTENIBHOTO  00OpYyHAOBaHUS K
JUHUA CBSI3U U
TEJIEKOMMYHHMKAIIMOHHOH amnmaparype.

YwMmeer:

- YUTaTh peQUIEKTOTPaMMYy;

- IpPUMEHATh  METOJ  OOpaTHOro
PonieeBckoro paccestHus, METOJI
CBETONPOMYCKAaHUSI Uil OLEHKH H
uzMepenus napamerpoB BOJIC;

- omepupoBaTb ~ C  BEIMYMHAMH
MOIIIHOCTH U YPOBHSI CUTHAJIA,

- MOAKIIIOYaTh U3MEPUTENILHOE
obopynoBanue k BOJIC;

- 10JIb30BaThCS MU3MEPUTENBHBIM
00opynoBaHUEM;

- IPOBOJUTH AHAJIUTUUYECKUE PACUETHI B
pamkax ontudeckux noreps B BOJIC;

- 3aNO0JHATH IMPOTOKOJN W3MEPEHUN
BOJIC.

Bnaneer:

- MeToJaMu U crnoco0aMu H3MepeHus
ontruyeckux nmapamerpoB Ha BOJIC;

- HaBBIKAaMHU PalbOTHI ¢ U3MEPUTETHHBIM
000pyI0BaHUEM;

- HaBbIKAMM 3allOJIHEHUS IPOTOKOJIA
uzmepenus BOJIC,

- HaBbIKaMU MOJKITIOUCHUS
HU3MEPUTENBHOTO 000pYIOBaHUS K
BOJIC nnu annapatype cBsI3u.

3Haer MIPUHIIUII paboThI
ONTUYECKOTO  pedIIeKTOMETPA,
ONTUYECKOTO TecTepa.
BusyanbHo pasznuuaer  BHJIBI
KOHHEKTOPOB M Pa3beMHBIX
COCIMHECHUHN. YMeeT B py4yHOM
pexxuMe aHAITM3UPOBATH
pedaekTorpamMmy.
CamocTOsATENBHO
COCTaBUTH MIPOTOKOJT
W3MEPEeHHH, pa3paboTaTth €ro
dbopmy. 3HaET, YTO yKa3bIBACTCS
B IIPOTOKOJIE U3MEPEHHU.
CaMocToATENBHO MOKET
U300pa3uTh CXeMy H3MEpEeHHS,
cxXemy MO IKITFOUEHUS
peduiekTomeTpa WIH
ONTHUYECKOTO TecTepa, yMeeT
coOupaTh HaTypHBIE MOJIENHU
BOJIC w3  cymecrByromux
KOMIIOHEHTOB: COCJIMHHUTEIIbHBIC
HIHYPBHI, HOPMAaJTU3YIOIINE
KaTYIIKH, ONITUYECKUE
pa3BETBUTEIH

MOXET




IIxana oueHUBaAHUA.

IK3aMeH

5-0anapHasg mIKajaa

Kputepun oneHku

O1ianyHO «5»

CaMOCTOSATEIbHO W MPABUILHO OTBETHJI HA IMOCTABJICHHBIC TCOPETHUCCKUE
BOIIPOCHI 9K3aMEHAIIMOHHOTO ounera. YBepeHHo, JIOTMYHO,
MOCJICJIOBATEIbHO W apryMEHTUPOBAHO W3JjaraeT CBOW OTBET. MOXKeT
OTBETHTHh Ha JIOMOJHUTEIIbHBIC BOMPOCHL. CaMOCTOSTEILHO M IPABHIBHO
peIImI 3a/1a4y SK3aMEHAIIMOHHOTO OmiieTa. YBEPEHHO U JIOTUYHO OOBSICHSET
X0 peIHeHI/IH. OTBeTLI Ha ITIOCTABJICHHBIC BOHpOCBI 3K3aMCHAITMOHHOTO
Owiera NalTCs CTYIEHTOM O0€3 3auyuThIBAaHUS C JIMCTA, TJ/I€ CTYJISHTOM
CACJIaHbl OTMETKHU, IMTOACKA3KH, BBIKJIAJAKN Ha HOCTaBHeHHBIﬁ BOHpOC 6I/IJ'I€Ta.

Xopowo «4»

CaMOCTOATETbHO OTBETHJI HA TIOCTABJICHHBIC TEOPETHYCCKHE BOIPOCHI
9K3aMEHaIlMOHHOTO Owiera. He yBEepeHHO OTBeUaeT HAa YTOYHSIONINEC H
JOTIOTHUTEIbHBIE BOTIPOCHl. CaMOCTOSITENIbHO M TIPABWIIBHO PEIIMI 3a7audy
AK3aMEHAIMOHHOTO OUjeTa. YBEPEHHO U JIOTUYHO OOBSICHSET XOJI PEIICHHS,
000CHOBBIBasi €ro 3akoHamu «Teopum dnekTpudeckux memeii». OTBETH Ha
MOCTaBJIEHHBIC BOIPOCHI 3K3aMEHAIIMOHHOTO OWIIeTa JAlTCS CTYACHTOM C
NOJAMISAIBIBAHIEM B JIHCT, TJI€ CTYACHTOM CHEJIaHbl OTMETKH, MOJCKA3KH,
BBIKJIQJIKM Ha TIOCTABIICHHBIN BOMPOC Ouiera.

yz[OBJ‘IeTBOpI/ITeJ'H)HO
«3»

CamocCTOSATENbHO, HO HE TMOJHO OTBETHJI Ha IOCTABJICHHBIE TEOPETUUYECKUE
BOIIPOCHI dK3aMeHauoHHOro Omiera. Ilpm sTomM momyckaer ommOku. He
YBEPEHHO WJIM BOOOIIE HE OTBEYAET HA YTOUHSIOIIUE W JOTIOJHUTEIbHBIC
Bompochl. Pemmn 3amady Sk3amMeHanoHHOro Owiera. [lpum Hammumm
OIIMOOK, MOXET MCIPABUTh UX 3a CYET HABOJSIIUX BOMpocoB. He yBepeHHO
o0bsacHsIeT Xoi pemeHus 3agadd. OTBETHl HAa ITOCTABICHHBIE BOIPOCHI
9K3aMEHAIIMOHHOTO OWJjIeTa JAaroTCs CTYACHTOM 3a4UTHIBas B JIUCT, TJE
CTYACHTOM CACJIaHbl OTMCTKH, IIOJACKA3KH, BBIKIIAAKHW Ha MOCTABJICHHBIN
BOIIpOC Oujera.

HeynosnerBopurenbHo
«2»

OTBeThl Ha ITOCTABJICHHBIC BOIIPOCHI 3K3aMCHAllMOHHOT'O ounera JaroTCs
CTYACHTOM 3a4uTbiBaA B JIUCT, TAC CTYACHTOM CACJIaHbl OTMECTKH,
IMOACKAa3KH, BBIKJIIAAKH Ha IMOCTaBJICHHBIM BOIIPOC ounera. He orBeuaeT mmu
AaCT HCIIPABUWJIIBHBIC OTBECTHI HA YTOYHAIOMHUE U JOTIOJHUTCIIbHBIC BOIIPOCHI.
He peluicHa 3aJada 3K3aMCHAIIlMOHHOTO 6I/IJI€Ta, Wi 3aJa4da pCHICHa
HCIIPAaBHJILHO.

3. Mertoauueckue MaTepUAaJIbl, oNpee s OIUe NPoLUeAYPbl OLeHUBAHUS M0 AUCHHILINHE

3.1. B xoxe peaju3amuv JAUCHUIJIMHBI HMCIHOJbL3YIOTCHA cieayomue (GpopMbl M MeTOIbI

TEKYIIero KOHTPOJIsI

Tema u/uau pazaen

DopMBbI/METOABI TEKYIETO
KOHTPOJIs1 YCIIEBAEMOCTH

IK-3.1 3naer MeTOABI MPOBEICHUS JHATHOCTHKH U KOHTPOJISI, OCHOBHBIE, KOHTPOJIUPYEMBbIC
napaMeTpbl 00CIyKMBAaEMOro 000pYyA0BaHMsI IEPBUYHBIX U BTOPUYHBIX CETEH CBS3U

Pasnen 1 Beenenne

CamocrosiTenbpHas paborta
JKP (s 300)
Koncnekr nexmui

Paznen 1. Knaccudukanus n3mepennii B TKC.

CamocrostenbHas paboTta
JKP (mns 300)
KoHcniekT nexmmit

Paznen 2. M3mepenne napamerpos kanaia TY.

CamocTtosTenpHas pa60Ta




JKP (s 300)
Koncnekr nekmuit
JlabopaTopras pabora

Paznen 3. M3mepenue napameTpoB HU(POBBIX KAHAIOB M TPAKTOB
CHCTEM Iepe/ladH.

CamocrosiTenpHas paboTta
JKP (s 300)
Koncnekr nexuuii

Paznen 4. IsMepenue napamMeTpoB JUHUHN TIepeIayu.

CamocrosTensHas padora
JKP (s 300)
Koncnexr nekunii
JlabopaTopnas pabora

IIK-3.2 YMeeT KOHTPOJIUPOBATh U H3MEPSATH B MPOIECCe TEXHMUECKOTO 0OCITY>)KUBAaHUS TTApaMETPhI

000pyI0BaHUS

Paznen 1. Knaccudukanms n3mepennii B TKC.

CamocrosiTenbHas pabota
JKP (mns 300)
Koncnekr nexkmui

Paznen 2. U3mepenne napameTrpoB kanaia TY.

CamocrosiTenbHas paboTta
JKP (mns 300)
KoHcnekT ek
JlaGoparopnas pabora

Paznen 3. M3mepenue napamMeTpoB HU(POBBIX KaHAJIOB U TPAKTOB
CHCTEM Iepe/lauH.

CamocrostenpHas paboTa
JKP (s 300)
Koncnekr nexuuii

Paznen 4. I3mepenue napamMeTpoB JTUHUI Mepe1ad.

CamocrosiTenpHast paboTta
JKP (s 300)
KoHncnekr nekuunii
JlabGopaTopHas pabora

ITK-6.1 3HaeT TeopeTHYeCKHe OCHOBHI Iepeadd CUTHAIOB 10 KaOeIbHBIM JIMHHUSIM CBSI3H,
OCHOBHBIC TEXHHUYECKHUE JaHHBIC, KOHCTPYKIIMIO XapaKTePUCTUKH Kabesel CBSI31, OCHOBHBIC

METO/1bI POBEICHUS U3MEPEHUI TapaMeTPOB U U3MEPUTENLHOE 000pyI0BaHNe, TIPUMEHIEMOE ITPU

00CTY)KMBaHUU KaOCTHHBIX JIMHUH CBSI3H

Paznen 1. Knaccudukanms n3mepennii B TKC.

CamocrosiTenbpHas pabota
JKP (mns 300)
Koncnekt nexkmui

Paznen 2. U3mepenue napamerpoB kanaia TY.

CamocrosiTenbHas paborta
JKP (s 300)
KoHcniekT nexmmit
JlaGoparopnas pabora

Paznen 3. M3mepenue napaMeTpoB HU(POBBIX KaHAJIOB U TPAKTOB
CHCTEM Iepe/lauH.

CamocrosiTenpHas paboTa
JKP (s 300)
Koncnekr nexmuii

Paznen 4. IaMepenune napamMeTpoB JUHUHN TIepeIayu.

CamocrosTenpHas paboTta
JKP (s 300)
KoHcnext nekuunii
JlabGopaTopnas pabora




3.2. TunoBble MaTepHaIbl TEKYLIEr0 KOHTPOJIS YCIeBAeMOCTH 00y4aloIuXCs

IIK-3.1 3naem memoosi npogedeHus OUACHOCMUKU U KOHMPOJISl, OCHOBHbLE, KOHMPOUpyemble
napamempuvi 00CLYHCUBAEMO20 0OOPYO0BAHUSL NEPBUUHBIX U BMOPUUHBLX Cemell 853U

IIK-3.2 Ymeem xonmponuposams u usmepsams 8 npoyecce mexHuiecko2o 00Cny’cU8anus napamempbl

0bopyoosanus

ITK-6.1 3naem meopemuueckue 0CHOBbI nepedauu CUSHAL08 NO KAOETbHbIM TUHUAM C83U, OCHOBHbLE

mexHuyeckue OaHHbie, KOHCMPYKYUIO XapaKmepucmukuy Kkabeieil césa3u, OCHOBHblE Memoobl

npoeedenUs UsMepeHull. Napamempos u usmepumenbHoe obopyoosanue, npumeHsemoe npu
00CIYHCUBAHUU KADENbHBIX TUHULL CEA3U

KoHcneKT JeKnuu HA TEMY ((I/I)IeHTI/I(l)I/IKaIII/Iﬂ ria3-amarpaMmmbi»

I'ma3-guarpaMMbl TPUMEHSIOTCS [Tl OLICHKU TTapaMeTpoB MU(POBBIX CHTHAJIOB KaK MPH MPOBEACHUN
71a00paTOPHBIX (CHCTEMHBIX) U3MEPEHHH, TaK U SKCIUTyaTaIl[HOHHBIX. [10 cBOeH CTpyKType ria3-amarpaMmbl
SBJIAFOTCA  MOJM(UKAIUEH OCHWIOTPAaMM, M OTIMYAIOTCS OT TOCIETHUX TEeM, YTO HWCHOIBb3YIOT
MEPUONYECKYIO CTPYKTYPY LK (PPOBOro cUrHaia.

Jlnst moCcTpOeHUsT TBYXYPOBHEBOM I1a3-AMarpaMMbl OMTOBBIM MOTOK MOAAETCsS Ha ociuiiorpad, B TO
BpeMsI KaK CHHXPOHHU3AIMsl BHEIIHEH Pa3BEPTKH MPOU3BOAMTHCS OT OMTOBOro MoToKa ¢ yacroroil fp. B
cllyyae TIOCTPOCHHS MHOTOYPOBHEBBIX IMarpaMM CHUTHAN JIOJDKEH MPOXOJUTh 4Yepe3 MHOTOYpPOBHEBBIH
KOHBEPTEP, @ CHHXPOHHU3AIUS TPOU3BOUTHCS OT CHMBOJILHOTO MOTOKA ¢ 4acToTol fs. JIst kannOpoBKH rias-
JarpaMMbl CHTHAJ MOJAI0T HEMOCPEJCTBEHHO Ha BXoJ ocimuiorpada. B sTtom ciywae riaz-muarpamma
UMeeT BHI MPIMOYyroibHHKa. PuiabTp (TecTHpyemas cucTema), OrpaHUYHBAIOIIHI MTOJIOCY MeperaBaeMoro
CHTHAJIa, BHOCUT CYyIIECTBEHHbIC U3MEHEHHsI B (OpMy MMIYJbCa, B pe3yiabTare JuarpaMma mnpuodperaer
dhopMy «rimaza».

I'ma3-guarpaMMbl UCIIONB3YIOT MEPUOANYECKYIO CTPYKTYpPY IHM(POBOro curHaia. 3a c4eT BHEIIHEH
CUHXPOHHU3aWU Pa3BCPTKHU, IMMOJTYyHaEMbIC OCHHIIJIOIpaMMbl BOJHOBOI'O (1)pOHTa HaKIIaJAbIBAIOTCA APYI Ha
Jpyra c MepuoJoM OJHOTO OTcueTa. B pe3ynbTare NpOBEJeHUS U3MEPEHUH C HAKOMHTENEM IOy4YaeTcs
rlia3-agarpamMmMa, mMpy 3TOM IO OCH OPAMHAT OTKIAABIBAIOTCS aMIUTUTY/Aa CUTHAIIOB, 1O OCH abciuce —
BpeMs.

[IpsAmMoe coenuHeHNe ¢ UCTOYHUKOM

Jlanmbie Ocuunorpad
Teneparop »| MHOTOYpOBHEBBIi ||/ \ @ E
TICTI > KOHBEpTEP AN /
N
CuHXpOHH- Brerussist
3anuA pa3BepTka

CuMBOJIbHAS CHUHXPOHU3aIUuA fs —>

buroBas CUHXPOHH3alUA fb —Pp
Pucynok 1 — ITocTpoenue ria3-guarpaMMsl

[Ipumep popMmupoBaHMS T1a3-gHarpaMMbl HEIIOCPEACTBEHHO Ha BBIXOJC MCTOYHHKA U Ha BBIXOME
TECTUPYEMO# chcTeMbl TpezcTaBiicH B Tabmuiie 10.

Tab6nuna 10 - dopMupoBaHus ria3-guarpaMmbl



1

s

Peanphas ocuuiyiorpaMmMa CurHajia «paspe3acTcsa» MOCUMBOJIBHO B COOTBCTCTBUU C TAKTOBBIMU HMITYJIbCaAMU
CHHXPOHHM3HPYIOIIEro TeHepaTopa, a 3aTeM IiIa3-IuarpaMma «CKJIAIBIBACTCS» U3 TONYyYEHHBIX KycKoB. B
WJEAILHOM ClTy4yae MPH OTCYTCTBHH Lenel puiabTpanyy B pe3ynbTaTe TAKOro CIOKEHHS MOTYYUTCS KBaapatT
(«kBagpaTHbIi T1a3»). OMHAKO Ta3-quarpaMma pealbHOro CHrHaja OyleT 3HAYMTEIbHO OTJIMYAThCS OT
KBaJ[pata, MMOCKOJBKY OYyJIeT coAepkaTh B cede COCTaBISIIOLINE HapacTaHusl GpOHTa CUTHANA chaza ppoHTa,
NPSAMOYTOJIbHBI MMIYNbC OyIner MMeTh (GOopMy KOJIOKONA, B Pe3yibTaTe MOJMYYMTCS auarpamma Oosee
MOXOXKasl Ha IJ1as.

HccnenoBanue rias3-auarpaMM IO3BOJISICT MPOBECTH JICTAJbHBIA aHAN3 HU(PPOBOrO CHIHAJA IO
mapaMerpaM, HEMOCPEICTBEHHO CBS3aHHBIM C (OPMOH BOJHOBOro ()poHTA: MapaMerpa MEKCHMBOJIBHON
unrepdepentmu (I1SI), mKUTTEpa Nepeaayn TaHHbBIX, IDKUTTEPA CHHXPOHU3AIMN U APYTUX XapaKTEPUCTHK.

Takum oOpa3oMm, Tia3-guarpaMma IPEACTaBIsSeT COOOW pe3ynbTaT MHOTOKPAaTHOTO HAJIOKEHUS
OWTOBBIX MocienoBaTenbHOCTEH ¢ BhIxoma reHeparopa IICII, oToOpakaeMblii Ha dKpaHe ocHIorpada B
BHUJIE IMarpaMMbl pacipeelieHus] aMIUTUTY bl CUTHANIA TI0 BpeMeHH. [Ipumep ria3-auarpaMMsel ¢ yKa3aHUEM

OCHOBHBIX TIApaMETPOB TPE/CTABIICH HA PUCYHKE 2.

MaRCHMYM GMIIHTYIE CHIHLTL
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Pucynok 2 — Unentudukaiys riaz-agarpaMmmsl

PaccraHoBKa MapKepoB IPH M3MEPEHUE YHEPIeTHUECKUX XapaKTEPUCTHK CHT'HAA T10 TJIa3-IuarpaMMe
B Toukax J=p, J=0 u_j=2p npencrapjieHa Ha PUCYHKE 3.



o - El

&, - I
m an " 00 -

PI/IcyHOK 3- I/I3MepeHHe OHEPIreTUUCCKUX MapaMeTpOB

OddekThl yummpeHuss UMINysidbca, a Takke (a30BOC JAPOKAHWE CHUTHANIA BBI3BIBAIOT IOSBIICHUE
B3aUMHBIX MCKOKEHHI MEKIY CUMBOJIAMH, YTO MPUBOIUT K TMEPECEUCHUIO IJIa3-TuarpaMMmbl ¢ BPEMEHHOU
OCBIO B Pa3HbIC MPOMEKYTKH BpeMeHU. MaKkcuMaibHas IUPUHA 00JIACTH MIEPECEUYCHUs C BPEMEHHOM OChIO
ompezensercs Kak MUKoBoe (a3oBoe IpoXKaHUE WM JUKUTTEp Mepefadn JaHHbIX Tj. JDKUTTEp u3Mepsercs
OOBIYHO B EAMHMIIAX BPEMEHU MJIM KaK OTHOIICHUE K HHTEPBally nepenadn cuMBoma Tj/Ts.

PaccranoBka MapkepoB IpU W3MEPEHWH IMapaMeTpOB CUTHala BO BPEMEHHOH 001acTh IO Tias-
IarpaMMme TpecTaBlieHa Ha PUCYHKE 4.

Pucynok 4 — M3mepenne mapaMeTpoB BO BpeMEHHOI 00acTu

JIABOPATOPHAS PABOTA
H3mepenns Ha BOJTOKOHHO-ONITHYECKUX JIMHHUAX MepeJadyu ¢ MOMOIIBI0 ONTHYECKOI0 TecTepa

1.lMean paboThI:

1.1 U3yunth TEOpETHYECKHE OCHOBBI HM3MEPEHHHl BHOCHMBIX 3aTyXaHHH  METOJOM
CBETONPOITYCKaHH;

1.2 W3yuuTh 0COOCHHOCTH U3MEPEHUI METOJIOM CBETOTPOITYCKaHUH;

1.3 TMonyynTh npaKTUYECKHE HABBIKM W3MEPEHWH BHOCHMBIX 3aTyXaHHd C TIOMOIIBIO
ONTUYECKOTO TECTEPA.

2. loAroToBKa K BHITIOJHEHUIO PadOTHI:

2.1 M3y4uTh TEOpETHUECKUH MaTepHall, OTHOCSIIMICS K JaHHOW paboTe MO JUTEpaType,
KOHCIIEKTY JICKITUH, MPUIIOKESHHIO K JTa00opaTOpHOU padoTe.

2.2 IToAroToBUTH OJIaHK OTYETa C OTBETAMHU Ha KOHTPOJBbHBIC BOMPOCHL. [Ipu HeoObxoaumocTH, B
OTYETE OTPA3UTH 3aTOTOBKH TAOHII, IIA0TOHBI IS MOCTPOCHUS TPAPUKOB 3aBUCHMOCTH.



3. OcHOBHOE 000py/10BaHUE:
3.1 JlaGopaTopHoe 060py10BaHHUE:
- onTHueckuid uctouyHuk uznydenust KIWI;
- ONITUYECKUN u3MepuTesb MotHOCTHKIWI,
- onNTUYEeCKUM n3meputesb MmotHocT TAITAS.

- OITHUYCCKHC IIaCCUBHBIC KOMIIOHCHTHI. OIITHYCCKHUC Pa3BCTBUTCIIN, OIITHYCCKUC
COCAMHUTECIIbHBIC IIHYPhI, OIITHYCCKHUEC aTTCHOATOPHI.

- HatypHas moaens BOJIC.

4.3ananue U MeToAUYeCKHUe K JJabopaTopHOii padoTe:
4.1 Pemuts HU3MEPUTCIIBHBIC 3a/Ja4 B COOTBETCTBUH CO CBOUM BapHUAHTOM.

3adaua 1.CKOJIbKO MIJIJTUBATT UMEET CUTHAJI, MOIIHOCTH KOTOPOTO B OTHOCUTEIBHBIX €IMHUIIAX
cocraBisieT P,nbm? McxonHbie MaHHBIC PEACTABICHBI B Ta0mIe 1.

Tabauua 1 — Ucxonusie naunbie K 3agaue 1

N 1 2 3 4 5 6 7 8 9 10
P,nbm -70 -60 -50 -40 -30 -20 -10 0 10 20
P,MBT

N 11 12 13 14 15 16 17 18 19 20
P,nbm -75 -65 -55 -45 -35 -25 -15 5 15 25
P,MBTt

3adaua 2.0Hpe,[[eJ'II/ITB 3aTyXaHHue BOJIOKOHHO-OIITHYECKOM JIUHHH, CCJIN MOIIHOCTH BXOJHOI'O

curnana Py, MBT, a MOHOCTh BBIXOJHOTO cUTHaNa Py, MBT. McXxoaHble gJaHHbBIE MPEICTaBICHBI B
Tabiuue 2.

Tabmuma 2 — Ucxonasle TaHHBIE K 3aa4e 2

N 1 > 3 2 5 5 7 8 5 10
Poo | 01 | 05 | 120 | 15 | 20 | 25 | 30 | 35 | 40 | 45
MBT

PBBIX!

uB1 0,01 0,005 0,01 0,015 0,02 0,25 0,03 0,035 0,004 0,45
a, b

N 11 12 13 14 15 16 17 18 19 20
Pas, 0,2 0,9 1,3 1,9 2,3 3,5 0,25 2,75 3,8 4.35
MBT
PBI)IX!

uBT 0,018 0,025 0,002 0,011 | 0,0016 | 0,044 | 0,043 0,027 0,029 | 0,034
a, n1b

3adaua 3.0Onpenenuth 3aTyxXaHUEe BOJIOKOHHO-ONTHYECKOW JIMHUH, €CIH YPOBCHb MOIIHOCTH
ONTHYECKOTO CHWTHaja Ha BXOJE ONTHYECKOro BOJIOKHa cocraBisier Py (A) [abm], a yposenb
MOIIHOCTH OITHYECKOr0 CHTHAJla Ha BBIXOJE ONTOBOJOKHA Ha JajbHEM KOHIE JIMHHH CBSI3H
coctaBisteTPy,x (A) [1bM]. McxomHble qaHHbBIC IPEACTABICHBI B TAOIHIIE 3.

Tabmuua 3 — cxoauble JaHHbBIE K 3a/1a4e 3

N 1 2 3 4 5 6 7 8 9 10

Psy (A) [nbM] -10 | -11 | 13 | -14 | -15 | -16 | -17 | -18 | -19 | -20

Pyux (A) [1BM] -40 | -39 | 38 | -37 | -36 | -35 | -34 | -33 | -32 | -30
a,nb

N 11 12 13 14 15 16 17 18 19 20




Poe (1) [1BM] 2 | 1,1 1,3 4 | +5 | +6 | +7 | -18 | 59 | +25

Puux (A) [1bM] 30 | 34 | 48 | -39 | 40 | 25 | -29 | -43 | -42 | -22

a,nb

3adaua 4.0npenenuTh 3aTyXaHusl BOJOKOHHO-ONTHYECKOMN JTUHUM, €CIIA MOKa3aHUEe U3MEPHUTEIs
MOIIIHOCTH B PEXKUME COXPAHCHHS OTIOPHOTO YPOBHS AsyHa JUIMHE BOJHBI A, COOTBETCTBYET JaHHBIM
Tadymue! 4.

Taomuua 2.4 — VcxonHele JaHHBIE K 3ama4de 4

N 1 2 3 4 5 6 7 8 9 10

Ausy, 1B 5 10 15 20 25 30 35 40 45 49

A, MKM 131 1,55 1,55 131 1,55 131 131 1,55 131 1,55

a, nb

N 11 12 13 14 15 16 17 18 19 20

Ay, 1b 23,5 29 34,2 15,6 28,3 11,3 11,9 34,9 27,1 43,4

A, MKM 1,55 1,31 1,31 1,55 1,31 1,55 1,31 1,55 1,55 1,31

a, nb

3adaua 5.01eHUTHh MOTPEUTHOCTh U3MEPEHHS 3aTyXaHHsI METOJOM CBETONMPOIMYCKAHMUS, €CITU
a0COJTFOTHASI TIOI'PELTHOCTh U3MEPHUTEIIS ONTHYECKOM MomHOCTH paBHa DP,nibm. MicxoaHble qaHHbIC
MIPEICTAaBJICHBI B TAOIHIIE 5

Taomuua 5 — Mcxonasle naHHbIe K 3a1aye 5

N 1 2 3 4 5 6 7 8 9 10

DP,ibm | 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 0,01

Da, nb

OTBeThI Ha U3MEPUTENBHBIC 33/1a4YH 3aMUCcaTh B TaOmUIy 6.

Ta6mmna 6 — OTBeTs! no 3a1auam BapuanTa N

No 3agaun 1 2 3 4 5

OTBeTHI

4.2 N3yunte (QyHKIMOHATHHOE HA3HAUEHUS KIABHII ONTHUYECKOTO JIa3epHOTO HUCTOYHHKA
mznyuyenuss KIWI-4200, nepeMeHHOTO ONTHYECKOTO aTTeHoaTopa U u3meputens moiHoctd KIWI-
4300.3anucath B OTYET XapaKTEPUCTUKU MPUOOPOB: JATUHA BOJHBI M3Iy4EHUSs, UTMHA BOJIHBI IPUEMA,
SAMHMIBI U3MEPEHUS YPOBHSI CUTHAJIA, YaCTOTa MOJY/ISIIUN ONITUYECKOTO CUTHAJIA.

4.3 DkcriepuMeHTajdbHas TPOBEPKA aJCKBATHOCTH AOCOJIOTHOW W JIOTapU(PMUUYECKOW IITKas
U3MEPHTENS ONTHYCCKONH MOIIHOCTH. JIJIst 3TOTO, ¢ MOMOINBI0 OonTHYecKkoro mHypa, tuna FC/UPC —
FC/UPC, coemuHUTE HCTOYHUKH U MPUEMHUK ONTHYECKOT0 CUTHAJA, KaK MMoKa3aHa Ha pUCYHKe 1.

Ycranosure jumHy BostHbBI 1310 HM, n3MepbTe ypoBeHb curHana B 1b, 1bm, Bt, Hi. Pe3ynsTaTe
3anumuTe B Ta0nwmiy 7. [loBropure naHubie u3MepeHnus Ha aiuHe BoaHbl 1490 aM, 1550 M, 1625 M.

IIpumeuyanue: eIWHWIBI W3MEPSHHWS W 3HAYCHUS JUIMH BOJH MOTYT OTCYTCTBOBAaTh B
XapaKTEePUCTHKAX MPHOOPOB, B 3aBUCUMOCTH OT MOJIEIH TIpruOopa.

Tabmuua 7 — Pe3ynbTaThl n3MepeHnii 3a1anus

3HaueHHEe ypOBHs CUTHAJIA | 1310mm | 1490mm | 1550mm | 1625mMm

H3MepeHHbIe 3HaUCHUS

Bt

nb




nbm

Hno

PacueTHbie 3HaYCHMS

nb

nbm

Ho

1310 am -5,8 n1bm
O4dn O4dn
O4dn O4dn
KIWI1-4200 KIW1-4300

PI/ICYHOK 1 - Cxema COCAUHCHUA NCTOYHHKA U IIPUCMHHKA
ONTHYECKOM MOIITHOCTH

[Tocne cHATUS 3HaYEHUI YPOBHS CHTHaja Ha Pa3jMYHbIX JUIMHAX BOJIH MPHU Pa3HBIX €IUHUIAX
W3MEPEHHH, BBINIOJHUTH NEPEBOJ 3HAYCHUH I KaXA0i MIMHBI BOJIHBI U3 BT B 1b; u3 Bt B n1bwm; u3
Bt B Hn. CpaBHUTH M3MepeHHBIE 3HAYCHUS C PACUETHBIMH, C/IENaTh BBIBOJ O JIMHEHHOCTH IIKA
M3MEPHTEIIS ONITUYECKON MOIIHOCTH.

4.4 HccnenyiiTe CTaOMIBHOCTh MOIIHOCTH UCTOYHHKA M3ITydeHHUs OT JUTHHBI BOJHBI( ).

Jlyisg 5TOr0 Ha MCTOYHUKE M3ITYyYEHHUS YCTAaHABIMBACTCS PEXHM MOCTOSHHOTO YPOBHS CHTHAsa
(pexxum CW) 1 aimna BostHbl A=1310 HM. 3aTeM ¢ MOMOIIBIO U3MEPUTENSI MOIIIHOCTH, HACTPOESHHOTO
Ha JUIMHY BOJHBI A=1310 HM, U3Mepsiercs ypoBeHb uainydaemoit MomiHoctd P(A=1310 HM),3HaueHue
KOTOpOro (UKCcHpyeTcss B 3arotoBke otuera (tabmuma 8). Cxema HCCIIEIOBaHUS COOTBETCTBYET
pucynky l.IToBToputh M3MepeHUs B TOU K€ MOCIEeI0BAaTENbHOCTH Ha JIHEe BoJaHBI A=1490, 1550 u
1625uM. CpaBuure 3adukcupoBanHbie B otuete ypoBHH P(A=1310 um), P(A=1490uMm), P(A=1550uM) n
P(A=16251M), chopMynupoBaTh U MUCHBMEHHO W3JIOKUTH COOTBETCTBYIOIIMI BBIBOJ O 3aBUCHMOCTH
MOIIHOCTH UCTOYHUKA U3IyYSHHS OT JUIMHBI BOJTHBI.

Ta6muma 8 — Pesynbrarel usmepeHuit

YPOBGHB CHUrHajia Ha BXOJA€ U3MECPUTECIIA

JInvHA BOJIHBI MICTOYHHKA W3TYYCHUS .
OIITHYECKON MOIIHOCTH, BT

1310 am

1490 sam

1550 am

1625 am

4.5 HccrnenayiTe aMIUTUTYIHO-BOJIHOBYIO 3aBHUCHMOCTH (DOTOIMONA H3MEPUTENSI ONTHYECKOM
MOIITHOCTH.

Jlig 5TOr0 Ha MCTOYHUKE M3ITYyYCHHUS YCTAaHABIMBACTCS PEXHM MOCTOSHHOTO YPOBHSI CHTHAsa
(pexxum CW) 1 aimmna BostHbl A=1310 HM. 3aTeM ¢ MOMOIIBIO0 U3MEPUTENSI MOIIIHOCTH, HACTPOESHHOTO
Ha JuIHY BoJHBI A=1310 HM, m3MepsieTcs ypoBeHb u3inydaemoil momrHoctu P(A=1310 HMm), mocne




3TOro, HeoOxoaumo mnepexytounTh AMUHY BoJHBI 1310 HM Ha 1490 HM, 1550 HM u 1625 HM B
NPUEMHUKE ONTHYECKOrO CHTHaJa, 3HaUeHUEe KOTOPOro (pukcupyeTcs B 3aroToBke oTdeTa (Tadmuima 9).
Cxema mccie10BaHUs COOTBETCTBYET PUCYHKY 1.

Ta6muma 9— PesynbTaTsl H3MepeHul 3ananus 6.4

3HaueHue JJIMHBI BOJIHBI IPUCMHUKA, HM

]_IJ'II/IHa BOJIHBI HCTOYHHKA U3JIYUCHUA 1310 1490 1550 1625

1310 am

1490 am

1550 am

1625 am

[ToBTOpPUTE M3MEpEHUS B TOW >K€ MOCIENOBAaTENLHOCTH Ha anuHe BOoJHBI A=1490, 1550 u
1625um. CpaBuute 3adukcupoBanHbie B oTuere ypoBHM P(A=1310 um) u P(A=1550 HMm),
copMynMpoBaTh M MUCHMEHHO H3JIOKUTh COOTBETCTBYIOLIHMI BBIBOJ O 3aBUCHMOCTH MOIIHOCTH
UCTOYHHMKA W3JIY4CHUS OT JUIMHBI BOJIHBI. [locTpouTh rpaMK 3aBHCUMOCTH YPOBHS ONTHYECKOTO
CHT'HaJa OT JUIMHBI BOJIHBI, YCTAHOBJICHHOW B NPUEMHHUKE ONTHYECKOTo curHana. Crenatb BBIBOAA O
xapakrepe 3aBucumoctu P(A).

4.6 HccnenoBaHue 4YacTOTHOW 3aBHCUMOCTH 3aryxaHusi (morepp) BOJIC wmiam BHOCHMOTO
NAaCCUBHBIM KOMIIOHEHTOB (ONTHYECKHH pa3BETBUTEIb, AaTTCHIOATOpP), B pEXUME JMHEHHOI
rpajlyupOBKH U3MEpHUTEN onTudeckoi MoutHocT. CoOepure cxeMy MCCIeI0BaHus, KaK IIOKa3aHO Ha
PHUCYHKE 2.

Pusm., ,EI,BN\
Ponophan, ,CI,EN\ ’)
BONC
ATT.

1310 nm 5,8 1Bu 1310w | | PO || 58 nbu
000 Ooogd OO0 OO0
OO O OO0 OO0 Oono
KIW1-4200 KIWI1-4300 KIWI-4200 KIW1-4300

PucyHnok 2 — CxeMa ucciie10BaHHs YaCTOTHOW 3aBUCHMOCTH 3aTyXaHUsI
3anosaute Tabmumy 10 mrs noua BostH 1310 HM, 1490 M, 1550 HM 1 1625 HM.

Tabmuua 10 — PesynbTarhl M3MepeHus morepb BomTtudeckoMm passerBureie /| BOJIC / onruyeckom
aTTeHI0aTOpe

Jmnaa Bosabl 1310 HM

PonopHam abM

OnTuyeckuil pa3BeTBUTENb

11 2 | 3 ] 4 BOJIC

OnTuyeckuit aTTeHIATOP

Pusw., AbM

Pusu. cpenL. abM - -

A, n1b

Jlmmna Bostabl 1490 HM

POHOpHa}I ) HBM




OnTuyeckuil pa3BeTBUTEND

1 2 3 4

BOJIC OnTuyeckuil aTTeHIaTop

Psw., AbM

PI/ISM. Ccpea.y HBM - -_

A, n1b

JmuHa BomHb! 1550 HM

Ponopras, 1BM

OnTudeckuii pa3BeTBUTEIb
1 2 3 4

BOJIC Onruyeckuii aTTeHIaTop

Pusu., 1bM

| cpen.s abM - -

A, b

JlnuHa BosiHbI 1625 HM

Ponopﬂas{, abm

OnTuyeckuil pa3BeTBUTEND

1 2 3 4

BOJIC OnTuyeckuit aTTeHIaTop

Psu., AbM

PI/I3M. Ccpea.y IIBM - -_

A, n1b

[TocTpouTh rpadMK 3aBUCUMOCTH MOTEPD (3aTyXaHus) OT JAJIMHBI BOJHBI, C/ICJIATh BBHIBOJIBI.

5.Conep:kaHue oTyeTa:
5.1 TIlenb paGoTHI.
5.2 Pe3ynbTaThl penieHus 3a1ad.
5.3 Tabnwma ¢ pe3yabTaTaMu H3MEPEHHIA, CXeMbl H3MEPEHH, TPadUKH H3MEPEHUH.
5.4 BpiBobI 110 pabore.
5.5 OtBeTbl Ha KOHTPOJIBHBIE BOIIPOCHI.

6. KoHTpoJ/IbHBIE BONIPOCHI:

1. Maiite onpenenenne kodpduuuenta 3aryxanus OB. B kakux eMHUIIAX €T0 U3MEPSIOT?

2. JlaiiTe ompenieneHue MoTepu. B Kakux eIMHUIIAX OHU U3MEPSIFOTCS ?

3. Tlouemy pexomeHayeTcss NMpPH BXOJHOM KOHTPOJIE H3MEPATh KOA(MQUIMEHT 3aTyXaHUs C
JBYX CTOPOH?

4. JIoCTOMHCTBA M HEIOCTATKU METO0/1a CBETOMPOITY CKaHHU.

5. Kakumu MeronamMum MOXXHO H3MEPUTh 3aTyXaHHWE BOJIOKOHHBIX CBETOBOJOB? B uem ux
CYIIIHOCTB?

3.3. TunoBble MaTepHaIbI /IS IPOBEAEHHUS MPOMEKYTOUHOMH aTTeCTANMH 00yYaI0IMXCS

ITK-3.1 3naem memoowvl nposederus OUACHOCMUKU U KOHMPOIsl, OCHOBHbLE, KOHMPOJIUPYeMble
napamempuvi 00CIYHCUBAEMO20 0O0PYO0BAHUL NEPEBULHBIX U BMOPUYHBIX Cemell C53U
TIK-3.2 Ymeem konmponuposams u uzmepsims 6 npoyecce mexHuveckoeo 00CIYHCUBAHUS NAPAMEMPbL
0bopyoosanus

IIK-6.1 3naem meopemuueckue 0CHOBbI NEPEOAYU CULHANO8 NO KADEIbHbIM JTUHUAM C853U, OCHOBHbLLE
mexHuyeckue OaHHbie, KOHCMPYKYUIO XapaKkmepucmukuy Kkaoenei césa3u, 0CHOBHble Memoobl
npoeedenUs usmMepeHull napamempos u usmepumenvHoe obopyoosanue, npumeHsemoe npu

00CYHCUBAHUU KADENbHBIX TUHULL CEA3U

1. Pednexromerpuss BOJIC. Ha3nauenue. Urenne u ananus peduexrorpammel BOJIC. Tunst
coObITHi Ha peduiekTorpamme. Heonnoponnoctu BOJIC.



2. Ontuueckuii  pedpnekromerp OTDR.  CrpykrypHas cxema. [lpunmun — paGoThl.
Xapakrtepuctuku. Cxema noakiaouenus B BOJIII.

3. Omntuueckuit tectep. IIpunimn pabotsl. XapakTepucTuku. CxeMa MOJKIIOYEHHS B JIMHUIO
CBsi3U. l3MepeHHe ONTHYECKUX TMOTEPh. METOJ BHOCHMBIX MOTepb. CxemMa HU3MepeHHs. ITarbl
u3MepeHusi. JJoCTOMHCTBO U HEIOCTAaTKH METO/A.

4, Wsmepenne mapamerpoB BOJIC. UYro Takoe oTpakeHHE, IOTEPH, KHIOMETPHIECKOE
3aTyXaHu€ U YpPOBEHb CHUTHajga. EJWHUIBI W3MEpPEeHHs OTPaKeHUs, IOTEPb, KUIOMETPUYECKOTO
3aTyXaHUs U YPOBHSI CUTHAJIA.

5. Pednexkromerpus BOJIC. Drtambl pedriektomMeTpun OT HACTpPOWKH pedieKkToMerpa 10
ITOJIy4€HHS TPOTOKOJIa u3MepeHui. [IpoTokon nsmepeHui.

6. Kakxum oOpa3om paccuntars K03PPHUIHESHT 3aTyXaHHUS BOJIOKOHHO-ONITUYECKUX CBETOBOIOB
IPU U3MEPEHUSIX?

7. Kakue cymecTByOT HOpMBI Ha KO((UIMEHT 3aTyXaHHs CBETOBOJIOB?

8. Ha3zoBuTe OCHOBHBIE IPUUMHBI JOTIOTHUTEIBHOTO 3aTyXaHUS OMTUYECKOTO Kabers.

9. Ha3oBuTe OCHOBHBIE METOJABI YBEJIWYECHUS JAMHAMHUYECKOTO JMAaNa3oHa OINTHYECKOTO
TecTepa.

10. Kakue u3mepeHus M03BOJISIET IPON3BOINTH ONTHUECKHIA TecTep?

11. Kakoi THI mIIKal WMCMOJB3YeTCs B MPHUEMHHKE W3IydeHHs (MHEHHBIA, HETMHEHHBIH,
aorapupMuyUEcKuii)?

12. 3aBucuT 1M 3aTyxaHHe, BHOCUMOE aTTEHIOATOPOM, OT JUIMHBI BOJIHBI CBETA, MPOXOISIIEro
4yepes Hero?

13. Yem 00yclioBI€HO 3aTyXaHUE CUTHATIOB B BOJIOKOHHBIX CBETOBOJaX ?

14. Tlouemy mnwnbl BoaH u3nydenus 1=1,3 mxm, u ocobenno 1=1,55 MM cumrarorcst HanboJee
MEPCIEKTUBHBIMU B BOJIOKOHHO-ONITUYECKUX CUCTEMaX Mepeaayn?

15. JlaiiTe cpaBHHUTEIBHYIO OIIEHKY Pa3JIMUYHBIX METOIOB N3MepeHus 3aTyxaHuii B OB.

16. CkonbKO MWJITMBATT WMEET CHUTHAJ, MOIIHOCTH KOTOPOTO B OTHOCHUTENBHBIX €IWHHUIAX
cocrasisietr 0 nbm?

17. Ha xaxo#i mymmHe BOJTHBI 3aryxanne MUHIManbHO0:850, 1300 nim 1550 am? [Touemy?

Tunosbie 3a1a4n:
1. Ilo xpuBOIl OOpaTHOTO paccesHus, MPEICTABICHHOM Ha PHUCYHKE OIpPENEIUTh MOTEPH B
HeogHopoanoctu BOJIC. [JaTe xapakTepUCTHUKY HEOJHOPOAHOCTU. VICXOoAHbIE TaHHbIE: 1I€HA AeTeHUs

o ocu «L» - 10 xm/men.; nena gexerud o ocu «a» - 0,5 nb/nemn.
N

\

\

N
a, ab \

L, km
2. Tlo xpuBOW OOpaTHOTO paccesHus, MPEACTABICHHOW Ha PHUCYHKE OMPEICTUThH IIOJHBIC
ontuueckue norepu u amuHy BOJIC. Ucxonubie maHHbIe: TIeHA JeneHus 1mo ocu «L» - 15 km/men.;
1eHa aejeHus mno ocu «o» - 0,4 nb/nen.



a, ab

_—'-—-_______

L, km
3. Ilo xpuBOii 0OpaTHOTO paccesiHWs, NMPEACTABICHHOW Ha PHCYHKE OMPEICITUTh ONTHUECKUE
notepu u orpaxkenue B HeogHopoaHoctu BOJIC. VicxonHble naHHBIE: 1IeHA JIeleHus 1Mo ocu «L» - 5
M/@el.; 1leHa IeeHus 10 ocH «o» - 25 nb/nen.

/™N—

L, xm
4. BBIMONHUTH MEPEBOJ MOIIHOCTU ONTHUYECKOro curHana 15,6 MBT B ypoBeHb MOIIHOCTH
CUTHajJa BBIPAKEHHBIM B 1bM, M ypoBEHb MOIIHOCTH omTHuYeckoro curHaina 0 nbM B MOIIHOCTH
BBIpQKEHHOU B BT.

bank KOHTPOJIBHBIX BOIIPOCOB, 3a11aH1/1171 W HWHBIX MaTCcpUalioB, HCIIOJIB3YEMBIX B IIPOLECCE
MPOIIeAyp TEKYIIETO KOHTPOJS M MPOMEKYTOYHON aTTeCTAllMM HAXOIUTCA B Y4€OHO-METOAMYECKOM
KOMIUJIEKCE JMCLUIUIMHBI W/WIM MpPEJICTaBlIeH B 3JIEKTPOHHON HHQPOpPMAaIMOHHO-00pa30BaTeNIbHOMN
cpeae mo URI: http://www.aup.uisi.ru.

3.4. MeToauueckue MaTepuajbl NMPOBEAeHHS TEKYIIEro KOHTPOJISI U NPOMEKYTOYHOM
arTecTaliu 00y4arommXxcs

[lepeueHb METOIMUYCCKUX MATEPHAIOB JUIS IMOJATOTOBKH K TEKYIIEMY KOHTPOJIO U
MPOMEXKYTOYHOM aTTeCTaIlMH:
1. Meronuyeckne  yKka3aHusl K  BBIIOJHEHHIO  JaboparopHbix  3ansatuil. —URL:
http://aup.uisi.ru/3723299/
2. Meroanueckue ykasanus K Boimonaenuro JJKP. —URL.: http://aup.uisi.ru/3725778/
3. Tlpumep BOmpoCOB /s MOATOTOBKH K 9k3ameny. — URL: http://aup.uisi.ru/3723301/
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