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1. [lepeyeHb KOMIIETEHIIUI ¥ HHAUKATOPOB UX J10CTUKEHUS

[Tporiecc n3yueHust TUCIMIUIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIONUX KOMIECTECHITUIA:

KO,I[ 1 HAUMCHOBAHHEC
KOMIICTCHIIU

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIINN

Ortan

[IpenmecTByronme 3ramnsl
(c ykazanuem
JUCIIATUTHH/TIPAKTHK)

ITIK-3 Cniocoben
MIPOBOANTH TEXHHYECKOE
o0cy>)kuBaHUE
000pyIOBaHUS CBS3H
TEJIEKOMMYHHUKAI[HOHHBIX
ceren

T1K-3.1 3Haer MeTOIBI
MIPOBEJICHUS TMATHOCTUKH U
KOHTPOJIsl, OCHOBHBIE,
KOHTPOJIHPYEMBIE TTapaMeTpPhI
00CITy’)KMBAaEMOTO 000PYIOBAHUS
MIEPBUYHBIX U BTOPUYHBIX CETEH
CBSI3U

[1K-3.2 YMmeeT KOHTpOIUPOBATh U
U3MEpSATH B IIpOLECCE
TEXHUYECKOT0 OOCTYKHBaHUS
napaMmeTpsl 000pyAOBaHUS

ITIK-6 Criocob6eH k
BBITIOJIHEHUIO PaboT Ha
KaOCNbHBIX JTUHUSIX CBSI3H

[1K-6.1 3naer TeopeTnueckue
OCHOBBI TI€pe/Iaun CUTHAJIOB T10
KaOeIbHBIM JIMHUSAM CBS3H,
OCHOBHBIC TEXHHUYECKUE JTAHHEIC,
KOHCTPYKLHIO XapaKTePUCTUKU
KabeJel CBSI3U, OCHOBHBIE METOIbI
MIPOBEJICHUS] U3MEPEHUIA
rapaMeTpoOB U U3MEPUTEIHHOE
o0opynoBaHue, MPUMEHSIEMOE TTPU
00CITyKMBaHUM KaOCIbHBIX JIHHUN

CBiA3HU

d)opMa npOMemyTquoﬁ aTTeCTalluu 110 JUCHUIIIIMHE — 59K3aMCH

2. HOKa3aTeJII/I, KPUTEPUH U HIKAJBI OICHUBAHUA KOMIIeTeHIInii

2.1

AUCHUIUIUHEI SABJISACTCA YPOBCHD UX OCBOCHMU.

[Tokazarenem olleHMBaHMS KOMIIETEHIIMI Ha 3Tane X (GOPMUPOBAHUS MPU H3y4YEHUU

HNuaukaTop ocBoeHust

IToxa3aTean oeHUBAHUA

Kpurepuii ouennBanus

KOMIIETCHIINH
[1K-3.1 3naet MeTOBI 3Haer: 3naer mnapamerpel BOJIC wu
MIPOBEICHUS - mapamerpsl  BOJIC u BOJIIL, | BOJIIL, noanesxariye KOHTPOIIO

JUArHOCTUKHU U
KOHTPOJISI, OCHOBHBIE,
KOHTPOJIUPYEMBIE
napameTpbl
00CITyKHBAEMOTO
o0opyIoBaHUS
MEPBUYHBIX U
BTOPUYHBIX CETEN CBSI3HU

MOJICKAIMUE KOHTPOJIO U U3MEPCHUIO
B IIPOLECCC OKCITyaTallukh W BBOJA B

JKCILTyaTaluIo;
- METOBI HU3MEPECHUS TIOJHBIX
OINTHYECKUX MOTePb, 3aTyXaHusl,

BO3BpaTHbIC IIOTEPH, JUITHHY JIHHHH
CBSI3M, KOH(HUAECHTAa OMHOOK, TIJa3-
Tuarpammy

VYmeer
-IIPUMEHSTh METOJI BHOCHUMBIX TOTEPh

U H3MEPEHHI0 B  IIpolecce
JKCIUIyaTalud ¥ BBOJAA B
JKCIUTyaTalyI0, 3HACT €JUHULIBI
W3MEPEHUN 3THUX MapaMeTpoB U
MOXET IMOSICHUTD B YEM pa3HULIA
Mexay n1b u nbm.

3HaeT METOJUKY M BIAJEET
HaBBIKAMH HM3MEPEHUs IOJIHBIX
ONTUYECKUX NOTEPD, 3aTyXaHNUs,
BO3BPAaTHBIX TNOTEpPH, JUIMHBI
JUHAU  CBSI3U, KOH(QHIEHTa




TUISE U3MEpEHUS COBOKYITHOTO
3aTyXaHus;
-IIPUMEHSTh pedrexToMeTp TUIS

W3MEPEHUS 3aTyXaHus, OTPAXKEHUS U
nmuny BOJIC

Bnaneer
-HaBbIKAMU U3MEPEHUS TapaMEeTPOB

BOJIC

omuOOoK, TIa3-auarpammel. bes
IIOMOIIHN HpeHOI[aBaTeJ'DI nu
METOJIUYECKUX yKa3aHUH yMeeT
U3MEpATh 3aTyXaHUE METOJO0M

BHOCHMBIX IMOTCPb JJIA
U3MCPCHUA COBOKYITHOT'O
3aTyXaHu:, n OTpaXCHUC

pednekromerpom OTDR. 3nHaer
U yMeeT MEPEHOCUTH
peduexkrorpammy ¢ OTDR Ha
[I9BM m1s1 rmybokoro aHanmsa.

[IK-3.2 YMeer
KOHTPOJIMPOBATH U
HU3MEpPSATH B IIPOIECCe
TEXHHUYECKOIO
o0CITyKHBaHU
napaMeTpsl
o0opynoBaHus

3Haer:

- TIPUHIIAITBI METPOJIOTHYECKOTO
o0ecriedeHus,  CTaHAApTU3ALUU U
cepruduKanmm;,

- cmocoObl ¥ TpUEMBI  HaJalKH,
HACTPOWKHU, PETYIUPOBKH U HCIIBITAHHS
o0opynoBaHus, TECTUPOBAHUS,
HACTPONKHU u 00CITyKUBaHUS

allIapaTHO-IIPOTrpaMMHBIX CPCICTB,
- MCTOJbI U CITOCOOBI IMPOBEACHNEC BCEX

BUJIOB HU3MEpPCHUI napameTpoB
00Opy/OBaHUSI MU CKBO3HBIX KaHAJIOB H
TPaKTOB (HACTPOCUHBIX,

NpUEMOCIATOYHBIX, IKCILTyaTallMOHHBIX
Y aBapUIHHBIX );

- TIPUHIIAITBI
JIeNIONPOU3BOICTBA B
METPOJIOTHIECKOTO

CTaHJApTH3aLMU U
TEJIEKOMMYHUKAIUH.

odopmIIeHUS u

obnactu
obecrieycHus,
cepTudukanun

VmMmeer:

- MIPUMEHSATH
METPOJIOTHYECKOT0  obOecreueHuss |
CITOCOOBI MHCTPYMEHTAIbHBIX
U3MEpEeHUil, UCIONIb3yeMBbIX B 001acTu
MH()OKOMMYHUKAIIMOHHBIX TEXHOJOTHIA
U CUCTEM CBA3HU,

- OpraHu30BaTh U  OCYIIECTBUTH
MPOBEPKY TEXHUYECKOTO COCTOSIHUS U
pecypca 00OpyIOBaHHs; TMPUMEHSTH
COBpCMeHHBIe METOAbI nux
00CITyKMBaHUS ¥ PEMOHTA;

IMPUHIUITBI

Bnaneer:

- OCHOBHBIMU MPUEMaMHU TEXHHUYECKOU
AKCIUTyaTalid U METPOJIOTHYECKOTO
obecrieueHus anmapaTypbl U CUCTEM
TEJIEKOMMYHHUKALIH.

CamMocTosATenbHO yMeer
I10JIb30BaThCS IIPOrpamMmou
OTDR Viewer. 3naer u ymeer
yCTaHaBJIMBAaTh MapKephl Ha
peduiekTorpamme TUISE
U3MEPECHUS 3aTyxaHus,
oTpakenus, JiauHbel  BOJIC.
YMeer uuTaTh  MOJTy4YEHHBIE

pe3ynbTaThl aHalu3a M JaBaTh
PEKOMEHIallMi N0 JaJIbHENIIEH
skcmutyatanuu BOJIC.

3HaeT U yMeeT CaMOCTOSITEIHLHO

MPUMEHSTH OIITHYECKHUE
TECTephI Pa3IMYHBIX
MIPOU3BOUTEIICH JUTSL

U3MEPEHUs 3aTyxaHus. YMeer
IPaMOTHO, C  HOSCHEHUSIMHU
ONKCBHIBATh HAa3HAYCHHE BCEX
KHOTIOK yIIpaBIEHUS B
ONITUYECKOM TecTepe u
peduiekToMeTpe.

3Haer U yMmeeT
UIEHTU(QUIUPOBATh  MPUYUHBI
Hepaborocrocoonoctu  BOJIIL.
[Tpumenser KPUTHYECKYIO
JOTHKY MBIIUICHUS, BHadaie
orpenenser
paboTocrnocoOHOCTh
anmnaparypsl,
nepeIaromux
HIOMOIIU TecTepa.
oTpenensieT u3 aHam3a
peduexkrorpammel - BOJIC  ee
[EJIOCTHOCTh M TPHUTOJHOCTH K
9KCIUTyaTaIuHu.

3HaeT HOpMATHBHBIC 3HAYCHUS
3aTyXaHHs B CBapHBIX
COCMHEHUSX, B pa3beMHBIX
COEIMHEHMUS, 3HA4YEHUs
BO3BPATHBIX oTeph
pa3beMHOT0  COEJUHEHHUs  C

IIpUEMO-
MOAYJIEN  IpHU
3areM




nonpoBkoit UPC u APC, 3Haet
HOpPMAaTHBHEIC 3HAYCHUS
KAJIOMETPUYECKOTO 3aTyXaHHUs B
ONTOBOJIOKHE HAa JJIUHAX BOJH
1310 u 1550 um.

YMeeT  MOSICHSATh — TMPUYHHBI
pa3HBIX 3HAYCHUU COBOKYITHBIX
MOTEPh B JIMHUU CHSTHIX B JABYX
HaIpaBJICHUSX.

JlenaeT rpaMOTHBIC BBIBOJBI 10
nabopaTopHbIM ~ paboTamMm B
COOTBETCTBUM C TIOJYYCHHBIMHU
pe3yabTaTaMi H3MEPCHH.

[1K-6.1 3naer
TEOPETUYECKHE OCHOBBI
nepeaayu CUrHaJIoB 10
KaOeJIbHBIM JINHUSAM
CBSI3U, OCHOBHBIC
TEeXHUYECKHE JaHHBIE,
KOHCTPYKIIHIO
XapaKTePUCTUKH
KaleJeln CBsI3H,
OCHOBHBIE METO/IbI
IIPOBEACHUS U3MEPEHUN
apaMeTpoB U
M3MEPUTEIBHOE
o0opynoBaHue,
MPUMEHSIEMOE TTPU
00CITyKHBaHUH
KaOeNbHBIX JTUHHUHA CBS3H

3Haer:

- METOIbl U CHOCOOBI HM3MEPEeHHUS
onrtuyeckux napamerpos Ha BOJIC;

- CIocoObI MOIKITIOUEHUS
WU3MEPHUTENBHOTO  000pynOBaHHA K
JTUHUU CBSI3U u
TEJICKOMMYHHUKAIMOHHOW arnmaparype.

YmMmeer:

- YUTaTh pedIIeKTOrpaMMmy;

- NpPUMEHATH  MeToJ  0OpaTHOro
PsneeBckoro paccestHus, METO/T
CBETOIIPOIYCKAaHUsl JUIl OLEHKU U
n3mepenus napamerpos BOJIC;

- omepupoBaTb ~ C  BEIUYMHAMU
MOIIIHOCTH U YPOBHSI CHTHAJA,

- MOJIKJIIOYATh U3MEPUTENIbHOE
obopynoBanue k BOJIC;

- M10JIb30BAThCSA U3MEPUTENbHBIM
000pynOBaHUEM;

- IPOBOJUTH AHAJUTHYECKUE pacyeThl B
pamkax ontudeckux noreps B BOJIC;

- 3aIO0JHATH NPOTOKOI HU3MEPEHUMU
BOJIC.

Bnaneer:

- METOJlaMH U CIoco0aMu H3MEpeHUs
ontuyeckux napamerpos Ha BOJIC;

- HaBBIKaMH Pa0OTHI ¢ U3MEPUTEIbHBIM
o0opyI0oBaHUEM;

- HaBBIKAMH 3alOJHEHUs MPOTOKOJIA
u3mepenust BOJIC;

- HaBBIKAMHU TOJKITIOUEHUS
M3MEPUTEILHOTO 000y I0BaHUS K
BOJIC nnu annaparype cBs3u.

3Haer MIPUHLIMII paboThI
OINITHYECKOTO  pediekTomeTpa,
ONITUYECKOTO Tecrepa.
BusyanpHO pasnuyaer  BHIBI
KOHHEKTOPOB M pPa3beMHBIX
COeMHEHUH. YMEEeT B pyYHOM
pexxume aHAJM3UPOBATh
pedaekrorpammy.
CamMocTosATEnbHO
COCTaBUTH HPOTOKOJ
U3MEpeHuil, pa3paboTarth ero
¢dopmy. 3HaeT, YTO yKa3bIBACTCS
B IIPOTOKOJE  HM3MEPEHUH.
CamocTosTensHO MOXET
U300pa3uTh CXEMy H3MEpeHus,
cxemy HOKJIIOYCHUS
pedekTomerpa 17001
ONTUYECKOT0 TecTepa, YyMEeT
coOuparb HaTypHbIE MOJEIU
BOJIC w3  cymecTByrOmHUx
KOMIIOHEHTOB: COCTMHUTEIbHBIC
IIHYPBI, HOpMaJU3yoIue
KaTYILIKH, ONTUYECKUE
pa3BEeTBUTEIHN

MOXET




Ixana oneHUBaHUA.

IK3aMeH

5-0aaabpHafg mIKajaa

Kpurtepuu onenku

OTIHYHO «5»

CaMOCTOSTEILHO U IIpaBUJIbHO OTBCTHUJI HA IOCTABJIICHHBIC TCOPCTUYCCKUC
BOIPOCHI HK3aMEHALIMOHHOTO ounera. YBepeHHo, JIOTUYHO,
MOCJIEIOBATEIbHO M ApPryMEHTHUPOBAHO U3JlaraeT cBOM oTBeT. Moxker
OTBETUTHb Ha JONOJHUTENbHbIE BOMPOCHL. CaMOCTOSTENbHO U MPAaBHIBHO
pelII 337ja4y 3K3aMEHAIMOHHOTO OMieTa. YBEPEHHO U JJOTUYHO OOBACHSET
xon pemieHus. OTBeTbl Ha MOCTaBJICHHBIE BOIPOCHI 3K3aMEHAIMOHHOTO
Owiera AarOTCSA CTYACHTOM O€3 3auuThIBaHUS C JIMCTA, TJ€ CTYACHTOM
cieJlaHbl OTMETKH, MOACKA3KH, BHIKJIAJIKH HA MMOCTABJICHHBIN BOIIPOC OuIeTa.

Xopomio «4»

CaMoOCTOATEIbHO OTBETHJI HA IIOCTABJICHHBIE TEOPETUYECKHE BOIIPOCHI
9K3aMEeHallMOHHOro Ouiera. He yBepeHHO OTBeyaeT Ha YTOUHSIOUIME U
JIOTIOJIHUTENIbHBIE BONPOCHl. CaMOCTOSTENBHO U MPaBWIIBHO PELIMII 3ajady
9K3aMEHAIIMOHHOI0 OMiieTa. YBEPEHHO U JIOTMYHO OOBACHSET XOJ PELIeHus,
o0ocHOBbIBas ero 3akoHamu «Teopun anekrpuyeckux unenei». OTBeTH Ha
IIOCTaBJIEHHBIE BONPOCHI 3K3aMEHALMOHHOr0 OwiieTa JAal0TCs CTYIEHTOM C
HNOJAIJIS/IIBAHUEM B JIMCT, IJI€ CTYACHTOM CJeJaHbl OTMETKH, IMOJICKa3KH,
BBIKJIQJIKM Ha IOCTaBJICHHBIN BOIIpOC Ouiiera.

Y 10BIETBOPUTEIBLHO
«3»

CaMOCTOSITENbHO, HO HE TOJIHO OTBETWJI HA IOCTaBJICHHBIE TEOPETUUECKUE
BOIIPOCHI dK3aMeHalMoHHoro Omiera. [Ipu sTtom nmomyckaer ommbOku. He
YBEpEHHO WJIM BOOOIE HE OTBEYAET HA YTOUHSIOIIUE M JOTOJHUTEIHHBIE
BOIpochl. Pemmn 3amady sk3ameHanoHHOro Owiera. [lpu Hamuuuu
OIMOOK, MOYKET UCIIPABUTH UX 3a CUET HABOJSIINX BONPOCOB. He yBepeHHO
0o0BsiCHAET XO0J peweHus 3anaud. OTBEThl Ha IOCTABJICHHBIE BOIPOCHI
9K3aMEHAIIMOHHOTO OwWiera JalTCs CTYACHTOM 3auuThiBas B JIHCT, T/
CTYICHTOM CJIeIaHbl OTMETKH, ITOJICKa3KM, BBIKJIQJIKH Ha ITOCTABJICHHBIH
BOIIPOC OuseTa.

HeynosnerBoputenbHo
«»

OTBeTbl Ha IOCTaBJIECHHBIE BOIPOCHl 3K3aMEHAIMOHHOIO Oumiera JaroTcs
CTYJEHTOM 3auMThiBas B JIMCT, TJ€ CTYJEHTOM CJeJaHbl OTMETKH,
MOJICKa3KM, BBIKJIQJKN Ha MOCTaBJIEHHBIN Bompoc Ouinera. He orBeuaer niu
JTAeT HENPABUJIbHBIE OTBETHl HA YTOUHSIOIINE U JIOMOJHUTEIbHbBIE BOIPOCHI.
He pemena 3amada 5K3aMEHAllMOHHOTO OwiieTa, WIM 3ajjaya pelieHa
HENPABUJIBHO.

3. MeToauuecKkue MaTepualJibl, ONMPEACTAIOIIMNE NPOUCAYPbI OHUCHUBAHUSA 1O JUCHUIIJIMHE

3.1. B xoae peaiu3auuu ANCHHUILUIMHBI HCHOJB3YIOTCS cjeayomue ¢GopMbl U MeTOAbI

TEKYLIEro KOHTPOJIsI

Tema u/mnaum pasnen

DopMBI/METOAbI TEKYIIET0
KOHTPOJIs1 YCIIeBAeMOCTH

IIK-3.1 3naet MeTOABI MIPOBEACHUS JUATHOCTUKU U KOHTPOJISl, OCHOBHBIE, KOHTPOJIUPYEMbIE
napaMeTpsl 00CIyKUBAEMOro 000py10BaHMs IEPBUYHBIX M BTOPHUHBIX CETEH CBSI3U

Paznen 1 Beenenue

CamocTosTenpHas padora
JKP (s 300)
KoncnekT gexmnumii

Paznen 1. Knaccugukarus nsmepennii B TKC.

CamocTosiTenbHas padora
JKP (a1 300)
Koncnext aeknuii

Paznien 2. 3mepenue napamerpoB kaHana TY.

CaMocTosITeIIbHas pa60Ta




JKP (s 300)
KoHcnekT nexumii
JlaGopaTtopHast pabota

Paznen 3. M3mepenue napameTpoB HUGPOBBIX KAHAJIOB U TPAKTOB
CUCTEM IIEepeIayu.

CamocrosTenpHas paboTa
JKP (ms 300)
Koncnext aekmnuii

Paznen 4. I3mepenue napamMeTpoB JUHUH Nepeaayn.

CamocrosTenbHast paboTta
JKP (s 300)
Koncnext agexmnuii
JlaboparopHas pabora

IIK-3.2 YMeeT KOHTPOJIUPOBATH U U3MEPSThH B MPOLIECCE TEXHUYECKOTO 00CTyKUBAaHUS TapaMeTPhl

000pyI0BaHUS

Pazgen 1. Knaccudukarus nsmepennii B TKC.

CamocrosTenpHas paboTa
JKP (s 300)
Koncnext aexmnuii

Paznen 2. 3mepenne napameTpoB kananga TY.

CamocrosTenbHast paboTta
JKP (s 300)
Koncniext nekumii
JlaGoparopHas pabora

Paznen 3. M3amepenue napameTpoB HU(POBBIX KaHAIOB U TPAKTOB
CHUCTEM IepeiayH.

CamocTosiTenpHas padora
JKP (ms 300)
KoHcnekT nekumii

Pa3nen 4. VI3amepenue napaMeTpoB JUHUI epeaayu.

CamocTosiTenpHas padora
JKP (mns 300)
Koncniext nekumii
JlaGoparopHas pabora

IIK-6.1 3Haet TeopeTnvecKkre OCHOBHI MEepejaui CUTHAJIOB 110 KaOeIbHBIM JIMHUSM CBSI3H,
OCHOBHbIE TEXHUUECKUE JaHHbIE, KOHCTPYKIIMIO XapaKTEPUCTUKU KaOesel CBsI3U, OCHOBHbBIE
METO/bI MPOBEACHUS U3MEPEHUH TMapaMeTpoB U U3MEPUTENIbHOE 000py10BaHKE, IPUMEHAEMOE IIPU

O6CJIy}KI/IBaHI/II/I KaOeJIbHBIX JIMHHUH CBI3U

Paznen 1. Knaccudukamus nsmepennit 8 TKC.

CamocTosiTenpHas padora
JKP (s 300)
KoucnekT mexmumii

Paznen 2. 3mepenue napameTpoB kanama TY.

CamocrosrenbHas paborta

JKP (s 300)

Koucniext nekumii

JlaGoparopHas pabora
Paznen 3. MI3amepenue napameTpoB HU(POBBIX KaHAIOB U TPAKTOB | CamocrosTenbHas pabota
CHUCTEM IIEpeNavH. JKP (s 300)

KoucnekT nexmumii

Paznen 4. I3mepenue napaMeTpoB JUHUNA epeaayH.

CamocTosiTenpHas padora
JKP (s 300)
KoucniexT nekumii
JlabopaTtopHas pabota




3.2. TunoBbie MaTepHaIbl TEKYLEr0 KOHTPOJISI yCIIeBAEMOCTH 00y4aroIUuXCs

ITK-3.1 3uaem memoowvt nposederus OuacHOCMUKY U KOHMpOs, OCHOBHbLE, KOHMPOIUPYeMble
napamempbi 00CIYHCUBAEMO20 0O0PYO0BAHUS NEPEULHBIX U BMOPUUHBIX Cemell C8A3U

IIK-3.2 Ymeem konmponuposams u usmepsams 8 npoyecce mexHuyecko20 00CIYHCUBAHUL NAPAMEMPbL

060pydosanus

IIK-6.1 3naem meopemuueckue ocHo8bl nepedauul CUSHAN08 NO KADEIbHbIM JUHUSIM CE53U, OCHOBHbIE

mexHu4ecKue OaHHvle, KOHCMPYKYUIO XapaxKmepucmuky Kaoeneil csasu, OCHOBHbLE Memoobl

nposedeHUst UsMePeHUll Napamempos u usmepumeibHoe 0bopyoosanue, NPpUMeHsemoe npu
00CIYHCUBAHUU KADETILHBIX TUHUL CEA3U

KoHcnekT JeKnuu HA TEMY «I/I)IeHTI/I(l)HRaIII/Iﬂ rjia3-guarpaMmmabD)

['ma3-guarpaMMbl TPUMEHSIOTCS TSI OIIEHKH MapaMeTpoB MU(POBBIX CUTHAIOB KaK MpPU MPOBEIECHUN
J1Ta00PATOPHBIX (CUCTEMHBIX) U3MEPCHHMI, TaK M KCIUTyaTallMOHHBIX. [10 CBOCH CTPYKType Tiia3-auarpaMMbl
SBISIIOTCS  MOAM(UKAMed OCHHUIOTpaMM, M OTJIMYAIOTCd OT TMOCIEIHHX TEeM, YTO HCHOIB3YIOT
MIEPHOAMYECKYIO CTPYKTYPY IH(PPOBOTO CUTHATA.

JIJis mocTpoeHUs IBYXypOBHEBOM TJIa3-AMarpaMMbl OUTOBBIM MOTOK MOJAaeTCs Ha ociuniorpad, B TO
BpeMs KaK CHHXPOHHM3AIlMsI BHEIIHEH Pa3BEpTKH MPOU3BOAUTHECS OT OMTOBOTO MOTOKa ¢ yactoroi f,. B
ClIy4yae MOCTPOCHHUSI MHOTOYPOBHEBBIX [UArpaMM CUTHAJI JOJDKEH MPOXOAUTH YEpe3 MHOTOYpPOBHEBBII
KOHBEPTEP, & CHHXPOHHU3AIIUS ITPOU3BOIUTHCS OT CHMBOJIBHOTO TTOTOKA ¢ 4acToToi fs. Jl1st KanmuOpoBKy riias-
JarpaMMbl CUTHAI MOJAI0T HEMOCPEACTBEHHO Ha BXOJ ociumuiorpada. B sTom ciywae rmas-muarpamMma
MMeeT BHJ NPAMOYTroibHUKa. DuiubTp (TecTUpyemas cucTeMa), OrpaHHYUBAOIINH MTOJIOCY TIEpeaBaeMoro
CUTHaJa, BHOCHUT CYIIECTBEHHBIC U3MEHEeHHs B (opMy UMIyIbca, B pe3yibTaTe AWarpaMMa IpuoOperaeT
dopmy «rmazay.

I'ma3-guarpaMmbl HCIONB3YIOT TMEPUOAMYECKYIO CTPYKTYpY HH(POBOTO CUTHaa. 3a cH4eT BHEUIHEH
CUHXPOHHU3AIMU Pa3BEPTKH, IMOIyYaeMble OCHMUIOTPaMMBI BOJHOBOTO (PPOHTA HAKIIAIBIBAIOTCS JIPYT HA
Jpyra ¢ IEpHOJOM OJHOI0 OTcuera. B pesynbpraTe IpOBENECHHUS U3MEPEHUH C HAKOIUTENIEM II0Jyd4aeTcs
rlla3-quarpaMMa, Tpu 3TOM 10 OCH OpPJHMHAT OTKJIaJbIBAIOTCS aMIUIMTYJa CHTHAJOB, MO OCH alciucc —
BpEMSI.

HpﬂMOG COCIUMHCHUEC C HCTOYHHUKOM
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Pucynok 1 — [Toctpoenue rna3-guarpaMmmsl

[Ipumep ¢dopmMupoBaHus Tia3-guarpaMMmbl HETIOCPEJICTBEHHO Ha BBIXOJAE MCTOYHMKA M Ha BBIXOJIE
TECTUPYEMOH CHCTEMbI TIpejicTaBiieH B Tabuuie 10.

Ta6muma 10 - ®opmupoBanHwms T1a3-IHATPAMMEI
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Peanbnas ocHujuIorpaMmMa CurHajia «pa3pe3acTcsa» HNOCUMBOJIBHO B COOTBETCTBUU C TAKTOBBIMH HMITYJIbCaMH
CHHXPOHU3UPYIOIIET0 TeHepaTopa, a 3aTeM Ia3-AuarpaMMma «CKJIAIBIBAeTCS» M3 MONYyYeHHBIX KycKoB. B
HjeaIbHOM CITydae MPH OTCYTCTBHH IeTeld GUIILTPAIY B PE3yNIbTaTe TAKOTO CIOXKECHUS TIOIYIUTCS KBapaT
(«xBagpaTHBIA THa3y). OJXHAKO Ta3-IuarpaMMa peajbHOTO CUTHAIA OyIeT 3HAYHMTENILHO OTIMYAThCS OT
KBaJipaTa, MOCKOJIbKY OyJIET Colep aTh B c€0C COCTABJISIFOIIME HApacTaHUS (PPOHTA CUTHAJA criajga GpoHTA,
MPSMOYTOJILHBIA HMMITYJIbC OyZeT MMETh (OpMy KOJIOKONA, B pe3yibTaTe MONYYUTCS AMarpamma Ooiee
MOXO0asl Ha IJIas3.

UccnenoBanue Tia3-guarpaMM IO3BOJSET MPOBECTH JACTANBHBIA aHadn3 HU(POBOrO CUTHANA TIO
napameTrpamM, HENOCPEACTBEHHO CBSI3aHHBIM C ()OPMOI BOJHOBOTO (PpOHTA: MapameTpa MEKCHMBOJIBHON
naTepdepenmun (I1S1), mxuTTEpa NIEepeaaun TaHHBIX, [DKAUTTEPA CHHXPOHNU3AINHN U JPYTUX XapPAKTEPUCTHK.

Takum o00pa3oMm, Tia3-AuarpamMma TPEJICTABIACT COOOH pe3yibTaT MHOTOKPATHOTO HAJOXKEHUS
OMTOBBIX TOCJEIOBATEILHOCTEH ¢ BbIxoJa reHeparopa I1CII, oToOpakaeMblli Ha 3KpaHe ocHuuiorpada B
BHUJIC TUArpaMMbl PacIpeIeIICHUs aMILTUTY bl CUTHANA IO BpeMeHH. [IpuMep ria3-nmuarpaMMebl ¢ yKazaHHEM
OCHOBHBIX ITaPaMETPOB TPEICTABJICH HA PUCYHKE 2.
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Pucynok 2 — UnenTudukanus ria3-quarpaMMBel

PaccranoBka MapkepoB IpU U3MEPEHHE YHEPTETHUECKUX XapaKTEPUCTHK CUTHANA TI0 TJa3-IuarpaMme
B TOUKax ¢=7, =0 u ¢g=2rpencTaBlieHa HA PHUCYHKE 3.
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Pucynok 3 — 3mepeHue sHepreTUIecKuX napameTpoB

OddexTsl ymupeHuss UMITyJIbca, a Takke (a3oBoe APOXKAHWE CUTHANIA BBI3BIBAIOT MOSBICHUE
B3aMMHBIX MCKaXCHUH MEXAYy CHMBOJIAMH, YTO IPUBOIUT K IEPECEUCHUIO IJIa3-IuarpaMMbl ¢ BPEMEHHOH
OCBIO B pPa3HbIe MMPOMEKYTKH BpeMeHU. MaKkcuManbHasl IUprUHa 00IacTH MEePECeYeHUs] C BPEMEHHOU OChIO
onpejenseTcs Kak MUKoBoe (a3oBoe ApoKaHHE WM JUKUTTEp Mepefaud AaHHbIX Tj. JLKUTTEp n3MepseTcs
0OBIYHO B €IMHUIIAX BPEMEHH MM KaK OTHOLICHHE K MHTEpBaILy Iepenadu cumona Tj/Ts.

PaccranoBka MapkepoB IpH W3MEPEHUH MapaMeTpOB CHTHAJTa BO BPEMEHHOW OOJacTH IO IJia3-
IrarpaMMme TIpe/CTaBlicHa Ha PUCYHKE 4.
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Pucynok 4 — M3mepeHnue mapaMeTpoB BO BpEMEHHOM 001acTH

JIABOPATOPHASA PABOTA
HN3mepeHus Ha BOJIOKOHHO-ONTHYECKHUX JJUHUSAX MepeJayy ¢ NOMOILIbLIO ONITHYECKOI0 TecTepa

1.Ilean padoTsI:

1.1 M3yuuth TEOpETHYECKHE OCHOBBI HM3MEPEHMH BHOCUMBIX 3aTyXaHUH  METOJOM
CBETOIPOITYCKAHMUI;

1.2 W3yuuTh OCOOCHHOCTH U3MEPEHUI METOJIOM CBETONPOITYCKAHHIA;

1.3 HOHy‘{I/ITB MPAKTUYCCKUC HABBIKH H3MepeHHI>i BHOCHUMBIX 3aTyxaHI/II71 C IIOMOIIBIO
OIITHUYECCKOT'O TECTEPA.

2. [ToaroToBKA K BBHIMOJHEHUIO PA0OTHI:

2.1 W3yuuTh TEOpEeTHYECKHI MaTepuall, OTHOCAIIMKCA K JTaHHOM paboTe Mo JUTeparype,
KOHCTICKTY JIEKIIHH, MPUIIOKEHUTO K TabopaTOpHO# padoTe.

2.2 IloaroToBUTH OJAHK OTYETA C OTBETAMHU Ha KOHTPOJbHbIE BOIPOCHL. [Ipu HE0OX0quMOCTH, B
OTYETE OTPa3UTh 3arOTOBKH TaOJHII, TAa0JOHBI IJIsl TOCTPOEHUS TPapUKOB 3aBUCHMOCTH.



3. OcHOBHOE 000py10BaHUE:

3.1 JIabopaTtopHoe 000pymOBaHHE:

- onTHYecKuil nctouHuk nznyyenus KIWI,

- ONITUYECKHH u3MepuTesb MouHOCTHKIWI,

- onTU4eckuil n3mepurens MomHocty TAIIAS.
- ONTHYECKHE TIAaCCUBHbIE KOMIIOHEHTHI:

COEJIMHUTEIIbHBIC IITHYPBI, ONTUYECKUE ATTEHIOATOPBI.

- HatypHas mozaens BOJIC.

OIITUYCCKUC Pa3BCTBUTCIIH, OIITUYCCKHEC

4 3anaHue U MeTOANYECKHE K JIa0opaTopHOii padoTe:
4.1 Pemutsn HU3MCPUTCIIBHBIC 3a/1a4 B COOTBETCTBUH CO CBOUM BApHAHTOM.

3adaua I.CKOJIBbKO MIJIJTUBATT UMEET CUTHAJI, MOIIIHOCTh KOTOPOTO B OTHOCUTEIBHBIX €IMHUIIAX
cocraisieT P,nbm? Mcxonubie qaHHbIC TPEICTABICHBI B Ta0HIIe 1.

Taomuma 1 — Mcxoaaele qaHHbIe K 3aga4de 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.MBT

3adaua 2.0Hpe,[[eJII/ITB 3aTyXaHHueC BOJIOKOHHO-ONTUYECKOH JIJMHHUH, €CJIN MOIIHOCTB BXOJHOI'O

curHana Py, MBT, a MOIIHOCTh BBIXOJHOTO cUTHaNa Py, MBT. cxoqHble naHHBIE MTPEACTABICHBI B
Tabymue 2.

Tabnuna 2 — McxoaHuele JaHHBIE K 3ama4e 2

N 1 2 3 2 5 5 7 3 5 10
Poo | 01 | 05 | 120 | 15 | 20 | 25 | 30 | 35 | 40 | 45
MBT
f;g; 001 | 0005 | 001 | 0015 | 002 | 025 | 003 | 0035 | 0004 | 045

o, 1b

N 1 B 13 2 15 6 7 18 9 ] 20
Poo | 020 | 09 | 13 | 19 | 23 | 35 | 025 | 275 | 38 | 435
MBT
';Bg’;’ 0,018 | 0,025 | 0002 | 0011 | 00016 | 0,044 | 0,043 | 0,027 | 0029 | 0,034

o, 1b

3adauya 3.OnpenenuTh 3aTyXaHHE BOJOKOHHO-ONTHYECKOW IJIMHUHU, €CIM YPOBEHb MOIIHOCTHU
ONTHYECKOTO CHWTHajlla Ha BXOJE ONTHYECKOrO BOJIOKHAa coctaBisieT Pnx () [nbm], a ypoBenn
MOIIHOCTH ONTHMYECKOTO CHUTHAJa Ha BBIXOJIE€ ONTOBOJIOKHA Ha JalbHEM KOHIE JMHUHU CBS3H
cocTtaBisaeTPy.« (M) [1bM]. McxoaHble qaHHbIE TPEACTaBICHBI B TAOHIIE 3.

Tabmnma 3 — Mcxoaasle JaHHbBIE K 3a1a4€e 3

N 1 2 3 4 5 6 7 8 9 10

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

Py (V) [1BM] 40 | 39 | 38 | 37 | -3 | 35 | 34 | 33 | -32 | -30
a,1b

N 11 12 13 14 15 16 17 18 19 20




P, (V) [2Bm] +2 | 11| 13| 4 | +5 | +6 | +7 | 18 | 59 | +25

Pyux (A) [abM] -30 -34 -48 -39 -40 -25 -29 -43 -42 -22

ao,1b

3aodaua 4.0npenenuTh 3aTyXaHusl BOJOKOHHO-ONTHYECKOW JIMHUH, €CIIA MOKa3aHHEe U3MEPHUTEIs
MOIIIHOCTH B PEXKHME COXPAHEHHsI OTIOPHOTO YPOBHSI A,;;yHa JUTMHE BOJHBI A, COOTBETCTBYET JIAHHBIM
Ta0JIMIEI 4.

Tabmuma 2.4 — cxonHble naHHbBIE K 3amaye 4

N 1 2 3 4 5 6 7 8 9 10
Ay, 1B 5 10 15 20 25 30 35 40 45 49
A, MKM 1,31 1,55 1,55 1,31 1,55 1,31 1,31 1,55 1,31 1,55
o, 1b
N 11 12 13 14 15 16 17 18 19 20

Aysv, 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

o, 1b

3adaya 5.0OUeHUTH MOTPEIIHOCTh U3MEPEHHS 3aTyXaHHUsI METOJOM CBETOMPOIYCKaHHs, €CIIU
a0COTFOTHASI TIOTPEUTHOCTh U3MEPHUTEIIS ONTHYECKON MOIIHOCTH paBHa AP, nbMm. VicxonHbie naHHBIC
IIpe/ICTaBJIeHbl B TAOIULE 5

Taomuia 5 — cxoaHble JaHHBIE K 3aa4e 5

N 1 2 3 4 5 6 7 8 9 10

AP.abm | 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09 0,01

Aa, 1b

OtBeTHI Ha HU3MCPUTCIIBHBIC 3aJa"4H 3alIUCATh B Ta6n1/1uy 6.

Tabnuua 6 — OTBeTsI 10 3a1auaM BapuaHTa N

No 3anaun 1 2 3 4 5

OTBETHI

4.2 M3yunte (yHKIMOHAIBHOE HAa3HAYEHMs KIIABUII OINTHYECKOro JIA3ePHOTO HCTOYHHUKA
m3nydenuss KIWI-4200, mepeMeHHOTO ONTHYECKOTO arTeHoaTopa W u3meputens morHoctn KIWI-
4300.3anmcarh B OTYET XapaKTEPUCTUKU MPUOOPOB: JUTMHA BOJHBI U3JY4Y€HUs, [UIMHA BOJIHBI IIpUEMa,
€IMHULIBI U3MEPEHHUS YPOBHS CUTHaJa, YacTOTa MOIYJISIIUU ONTHYECKOIO CUTHATIA.

4.3 DkcnepuMeHTalbHas MPOBEPKA aJeKBATHOCTH AOCOJIIOTHOM M JOrapu(pMHUECKON IIKai
HU3MEPUTENS OMTUYECKON MOIIHOCTH. JIJis 3TOT0, ¢ MOMOINBI0 ONTHYECKOro IiHypa, Tuna FC/UPC —
FC/UPC, coenHNTE HCTOYHHKH ¥ IPUEMHHK ONTHYECKOTO CUTHAJA, KaK OKa3aHa Ha PUCYHKe 1.

VYcranoBute munHy BoaHB 1310 HM, n3MepbTe ypoBeHb curnana B 1b, n1bm, BT, Hn. Pesynbrarst
3anumuTe B Tabnuily 7. IloBropute qanHble u3MepeHus Ha anuHe BoyHbl 1490 uM, 1550 HM, 1625 HM.

IIpumeuyanue: egUHUIBI W3MEPEHHS M 3HAUYEHHUS JUIMH BOJH MOTYT OTCYTCTBOBAaTh B
XapaKTepUCTHKaX MPUOOPOB, B 3aBUCUMOCTH OT MOJIEIH ITpuOopa.

Tabnuua 7 — Pe3ynpTaThl H3MepeHuii 3a1aHus

3HaueHHEe YPOBHs CHUTHAJIa ‘ 1310 aM ’ 1490 um ‘ 1550 am ‘ 1625 um

I/I3MepeHHLIC 3HA4YCHUA

Bt

nb




nbMm

PacueTHrle 3HaUeHUS

nb

nbm

1310 am -5,8 n1bm
00O Odn
00O Odn
KIWI-4200 KIWI-4300

Pucynok 1 — Cxema coequHeHNs UCTOYHUKA U TPUEMHUKA
OIITUYECKOU MOIIIHOCTH

[locne cHATUS 3HaUEHUI YPOBHSI CUTHala HA Pa3IWYHbIX JJIMHAX BOJH IPU Pa3HbIX €IUHHUIAX
M3MEpPEHU, BBIMIOJHUTH MEPEBO 3HAUCHUH JJIsI KaXI0u 1JIMHBI BOJHBI U3 BT B ab; u3 Bt B n1bwm; u3
Bt B Hn. CpaBHUTH U3MEpEHHbIE 3HAUEHUS C PAaCUETHBIMH, CHEJIATh BBIBOJA O JIMHEWHOCTH IIKall
M3MEpUTEIIs ONITHYECKOI MOIIIHOCTH.

4.4 Hccnenyiite CTaOMIBHOCTD MOIIIHOCTH UCTOYHUKA U3TTYYEHHSI OT JJTMHBI BOJTHBI(A).

JUIg 3TOro Ha MCTOYHMKE W3JIyYEHUs yCTAHABIMBAETCS PEXHUM IIOCTOSHHOIO YPOBHS CUTHala
(pexum CW) u nnuHa BoHbI A=1310 HM. 3aTeM ¢ MOMOUIBI0 U3MEPUTENS MOIIHOCTH, HACTPOESHHOTO
Ha JIMHY BOJHBI A=1310 HM, uU3MepsieTca ypoBeHb H3nydyaemMoi MomHocTH P(A=1310 HM),3HaueHHe
KOTOPOro (PMKCHpYyeTCsl B 3aroToBke oTdueTa (Tabmmma 8). Cxema HCCICIOBaHHS COOTBETCTBYET
pucyHky 1.IIoBTOpUTH M3MepeHHs B TOW e MOCleA0BaTeIbHOCTH Ha JuinHe BoiaHbI A=1490, 1550 u
1625uM. CpaBHuTe 3adukcupoBaHHbie B otuere ypoBHU P(A=1310 um), P(A=1490uMm), P(A=15501M) 1
P(A=16251M), chopmynupoBaTh U MUCBMEHHO H3J0XKHUTh COOTBETCTBYIOIIMNA BBIBOJ O 3aBHCHMOCTH
MOIIIHOCTH HUCTOYHHUKA U3TyYEHUS OT JAJIMHBI BOJIHBI.

Tabnuma 8 — PesynbraTel n3mMepeHmit

ypOBeHB CHUTI'HaJIa Ha BXOJAC U3MECPUTCIIA

JInvuHa BOJIHBI ICTOYHUKA U3ITYYEHUS .
OITHYECKOIN MOITHOCTH, BT

1310 am

1490 am

1550 am

1625 am

4.5 Uccnenyiite aMIUTUTYIHO-BOJTHOBYIO 3aBHCHMOCTH (POTOJMOMA H3MEPUTENS ONTUYECKOU
MOIIHOCTH.

Jljig 3TOro Ha MCTOYHMKE W3JIyUYEHHUS YCTAHABIMBAETCS PEXHUM IOCTOSHHOTO YPOBHS CUT'Hala
(pexxum CW) u uinHa BostHbl A=1310 HM. 3aTeM ¢ OMOIIBI0 U3MEPHUTENS] MOLTHOCTH, HACTPOSCHHOTO
Ha JUIMHY BOJHBI A=1310 HM, u3Mepsercs ypoBeHb u3nydaemoil momHoctu P(A=1310 M), mocie




3TOr0, HEOOXOAMMO MEpeKIoYnTh AMuHYy BoiaHBI 1310 HM Ha 1490 BHM, 1550 HM u 1625 HM B
MPUEMHHUKE ONTHYECKOTO CUTHAA, 3HAYeHHE KOTOPOro (GUKCUPYETCs B 3ar0TOBKE oTdeTa (Tabmuia 9).
Cxema uccneioBaHus COOTBETCTBYET PUCYHKY 1.

Tabnuua 9— Pe3ynbraTel n3mepenuii 3aganus 6.4

3HaucHUE JJIMHBI BOJIHBI IPUCMHHUKA, HM

I[J'II/IHa BOJIHBI HCTOYHHKA U3JIYUCHUA 1310 1490 1550 1625

1310 am

1490 am

1550 am

1625 am

[ToBTOPUTH M3MEpEHUs B TOW >K€ MOCIENOBATENbHOCTH Ha JuimHe BoiHBI A=1490, 1550 nu
1625am. CpaBaute 3adukcupoBaHHble B ordeTe ypoBHHM P(A=1310 HM) m P(A=1550 HM),
cOpMyIHpPOBaTh U MUCHBMEHHO H3JI0KHTh COOTBETCTBYIOIIMH BBIBOJ O 3aBUCHMOCTH MOIIHOCTH
WCTOYHMKA W3JIYYCHHUS OT JUTMHBI BOJHBL [locTpouTh rpadmk 3aBUCUMOCTH YPOBHS ONTHYECKOTO
CHTHAJIa OT JUIMHBI BOJIHBI, YCTAHOBJICHHOW B MPUEMHUKE ONTHYECKOro curHaia. Crenath BBIBOJA O
XapakTepe 3aBUCUMOCTH P(A).

4.6 WccnenoBaHue YacTOTHOM 3aBHUCHMMOCTH 3arTyxaHusi (moteph) BOJIC wuau BHOCHMOTO
MACCUBHBIM KOMIIOHEHTOB (ONTHYECKHI pPAa3BETBUTENb, AaTTEHIOATOp), B pEKHUME JHHEHHOU
IPaJyMPOBKU U3MEPHUTEIIS ONTHYECKOM MOIIHOCTH. CoOepHuTe CXeMy UCCIIEIOBaHMsI, KaK MOKa3aHO Ha
pUCYHKeE 2.

Pusm., ,EI,EM
POI‘IOpHaH, ,CI,EN\ ’?
BO/1C
ATT.

1310 M -5,8 n1bm 1310 um PasseteuTent -5,8 1bm
000 O O O OO O 000
000 OO o O OO O OO
KIWI1-4200 KIWI1-4300 KIWI1-4200 KIW1-4300

Pucynok 2 — Cxema rccneoBaHus YaCTOTHOW 3aBUCUMOCTH 3aTyXaHUs
SamonauTe Tadbmuity 10 mrst mwa BotH 1310 HM, 1490 HM, 1550 HM 1 1625 HM.

Tabmuma 10 — Pesynbrarel m3MepeHus moreph BontudeckoMm passerBureie / BOJIC / ontudeckom
aTTEHI0ATOpe

Jlnmuna Bosiabl 1310 HM

Ponopras, 1BM

OnTHyeckuil pa3BETBUTEND
1 2 3 4

BOJIC OnTruyecknil aTTeHIaTop

Pz, 1bM

| - cpen.s nbMm — —

A, n1b

Jlmuaa BostHbl 1490 HM

Poropras, 1BM




Ontuyeckuii pa3BETBUTEIb
1 2 3 4

BOJIC OnTuyeckuii aTTeHIaTop

Pusw., 1bM

P, cpeil.s nbMm — —

A, n1b

Jmuna BosHb! 1550 HM

Ponopras, 1bM

OnTuyeckuil pa3BETBUTEID "
1 > 3 P 4 BOJIC Onrtudeckuil aTTeHIaTOp

Pusu., 1bM

PmM. cpen.» HBM _ _

A, nb

Jlnuna BosiHbI 1625 HM

Ponopras, 1BM

Onruyeckuii Pa3BETBUTEID o
1 5 3 P 1 BOJIC OnTuyeckuil aTTEHIATOP

Pusu., 1bM

P, cpei.s nbMm — —

A, n1b

HOCTpOI/ITL l"pa(bI/IK 3aBHUCUMOCTH IIOTCPb (SaTyxaHI/IH) OT JJIHHBI BOJIHBI, CACJIATHh BBIBO/BI.

5.Coep:kaHne oT4eTa:
5.1 DLenb pabOTHI.
5.2 Pe3ynbTaThl pelieHus 3a1ad.
5.3 Tabnuma ¢ pe3ynpTaTaMu U3MEPEHUI, CXeMbI U3MEPEHUH, rpaduKu U3MEPEHHIA.
5.4 BriBojnwI 110 paboTe.
5.5 OtBeTbl Ha KOHTPOJIbHBIE BOIPOCHI.

6. KoHTpoJIbHBIE BONIPOCHI:

1. [Maiite onpenenenue kodpduurenta 3aryxanus OB. B kakux eauHuIaX €ro U3MepsoT?

2. laiite onpeneneHue moTepyu. B Kkakux eMHAIIAX OHU U3MEPSIOTCS?

3. Ilouemy pekomeHnyeTcs MpPU BXOJHOM KOHTpOJE H3MEPSATh KOA(PPUIMEHT 3aTyxaHHs C
JIBYX CTOpPOH?

4. JlocTOMHCTBA M HEIOCTATKU METO/1a CBETOIPOITYCKAHHUS.

5. Kakumu merogamMu MOXKHO HM3MEpHUTh 3aTyxaHHE BOJIOKOHHBIX CBETOBOJOB? B uem mux
CYILLIHOCTh?

3.3. TunoBbie MaTepHAJIbI 1JIA IIPOBECACHUS HpOMe)l(yTOqHOﬁ aTTeCTalluv oﬁyqamumxca

IIK-3.1 3naem memoowvt npogedenusi OUAZHOCMUKU U KOHMPOJIsl, OCHOBHbLE, KOHMPOJUpYemble
napamempbi 00CIYHCUBAEMO20 0O0PYO0BAHUSL NEPEBULUHBIX U BMOPUUHBIX Cemell C8A3U
TIK-3.2 Ymeem koHmpoauposams u usmepsims 6 npoyecce mexHuiecKko20 00CLyHCUBAHUs Napamempbl
06opyoosanus

ITIK-6.1 3naem meopemuueckue 0CHO8bI NEPeOAyU CUSHATIO8 NO KADETbHbIM JUHUSAM CE53U, OCHOGHbIE
mexHuyeckue OanHvle, KOHCMPYKYUIO XapaKkmepucmuku Kaobeneil ce:a3u, 0CHO8HbLE Memoobl
npoeedenus usMepeHull napamempos u usmepumenbHoe 060pyooeanue, NpUMeHsemoe npu

00CYHCUBAHUYU KADETbHBIX TUHUL C8A3U

1. Pednexromerpus BOJIC. Ha3nauenune. Urenune u ananus peduexkrorpammbl BOJIC. Tumsl
coObITuit Ha peduiekTorpamme. Heogropomanoctu BOJIC.



2. Onruueckuit  pepaextomerp OTDR.  CrpykrypHas cxema. Ilpunmun — paboThl.
Xapakrepuctuku. Cxema nogkitodenus B BOJIIL.

3. Onrtunueckuii tectep. [Ipunnun padotel. Xapakrepuctuku. CxeMa MOIKITIOYCHHS B JIMHUIO
cBsi3u. l3mepeHne onTHYECKMX NOTEPb: METOJ BHOCUMBIX MOTepb. (CxemMa u3MepeHus. OTallbl
nu3MepeHus. JJoCTOMHCTBO U HEAOCTATKU METO/A.

4., WMsmepenue mnapamerpoB BOJIC. Uto Takoe oTpaxeHue, MNOTEPH, KUIOMETPUUECKOE
3aTyXaHu€ M YpPOBEHb CHUTHaja. EJIUHUIBI U3MEPEHMs] OTPaKEHHUS, IOTEPb, KHUIOMETPUYECKOIO
3aTyXaHMs U YPOBHS CUTHAJIA.

5. Pednexromerpuss BOJIC. Dtambl pedaekTOMETpUM OT HACTPOWKH pediekromeTrpa [0
MOJy4YEHUS TPOTOKOIa u3MepeHui. [IpoTokoa u3mepeHuu.

6. Kakum oOpa3om paccuntarh KOIPPUIMEHT 3aTyXaHHUS BOJIOKOHHO-ONTHYECKUX CBETOBOJIOB
MpU U3MEPEHUSIX?

7. Kakwue cyniecTByroT HOpMbI Ha KO((OUIIMEHT 3aTyXaHUsI CBETOBOIOB?

8. HazoBute 0CHOBHBIE IPUUMHBI JOIOIHUTEIBHOIO 3aTyXaHHsI OTUYECKOT0 Kadess.

9. HazoBuTe OCHOBHBIE METOABI YBEIMYCHHS JUHAMUYECKOTO JMana3oHa ONTHYECKOTO
TecTepa.

10. Kakwue u3MepeHus mo3BoJsieT MPOU3BOAUTE ONITHYECKUH TecTep?

11. Kakoil Tun mikan HUCHOJb3yeTCS B MPUEMHUKE H3IY4YCHUS (JTMHEHHBINA, HETMHEHHBIH,
JorapupMHIECKuit)?

12. 3aBucuT 1M 3aTyxaHue, BHOCUMOE aTTEHI0ATOPOM, OT JUIMHBI BOJHBI CBETa, MIPOXOASIIETO
yepes Hero?

13. Yem 00ycioBIE€HO 3aTyXaHUE CUTHAJIOB B BOJIOKOHHBIX CBETOBOAAX?

14. Tlouemy nnuHBI BOJIH u3mydeHust A=1,3 MKM, 1 ocoOeHHO A=1,55 MKM cunTaroTcst Hauboee
NEPCHEKTUBHBIMU B BOJIOKOHHO-ONTUYECKUX CUCTEMaX Iepenadn’?

15. JlaiiTe cpaBHUTENIbHYIO OLIEHKY Pa3JIMYHBIX METOJ0B U3MepeHus 3aryxaHuil B OB.

16. CkojbKO MWJIMBATT HMMEET CUTHAJ, MOIIHOCTh KOTOPOI'O B OTHOCHUTENIBHBIX €IMHHIIAX
cocrasiusier 0 1bm?

17. Ha kakoii ;yinHe BOJIHBI 3aTyXxaHue MUHUManbHO:850, 1300 unu 1550 am? [Touemy?

Tunosble 3agaun:
1. Tlo kpuBOi 00paTHOrO paccestHus, NPEICTaBICHHON Ha PHCYHKE OIpPENEIUTh MOTEPU B
HeonHopoaHocth BOJIC. Jlate XapakTepuCTUKY HEOAHOPOAHOCTHU. MCXOqHbIE JaHHBIE: LIEHA JEJIECHUS

mo ocu «L» - 10 km/nen.; nena geaeHus mo ocu «o» - 0,5 nb/nen.
N

\

\

N
a, ab \

L, km
2. Tlo kpuBOil OOpaTHOTO paccesHus, MPEICTABIEHHON Ha PUCYHKE OMPEIEIUTh TOIHBIC
ontuyeckue notepu u anuHy BOJIC. Mcxoansle naHHBIC: IeHA AeneHus mo ocu «Ly» - 15 xm/nen.;
IIeHa JIeJIeHUs 1o ocu «o» - 0,4 nb/nen.



a, ab

L, km
3. Ilo xpuBoil 0OpaTHOrO paccesHus, MPEACTABICHHOW Ha PUCYHKE OMPENEIUTh ONTHYECKHE
norepu u orpakenue B HeoHopoaHOCTH BOJIC. Ucxonnbie gaHHbIe: 1IeHA JiejaeHus mo ocu «Ly» - 5
M/Aen.; lieHa JeJIEHUs 0 ocH «o» - 25 nb/mei.

L, xm
4. BBINOJHUTH TMEPEBOJ] MOIIHOCTH ONTHYECKOTO curHaia 15,6 MBT B ypoBeHb MOIIHOCTH
CUTHAJIa BbIpAXXEHHBIM B 1bM, M ypOoBE€Hb MOIIHOCTH ONTHYEeCKOro curHaia 0 nbM B MOIIHOCTH
BBIPA)KEHHOU B BT.

baHk KOHTpOJBHBIX BOIPOCOB, 3aJIAHUM M HMHBIX MaTEpPHUAJIOB, HCMOJb3YEMBIX B MPOLIECCE
npoueayp TEKymero KOHTpOJISd U HpOMG)KYTOHHOﬁ arTTeCTallun HaxOAUTCS B y‘IG6HO-MeTO,Z[I/I‘ICCKOM
KOMIUIEKCE TUCHMIUIMHBI W/WIM TIPEICTABICH B AJIEKTPOHHONW HH(POPMAIMOHHO-00pa30BaTEIbHON
cpene o URI: http://www.aup.uisi.ru.

3.4. MetoanuecKkue MaTepHaJibl INPOBeJEHUs TEKYIIero KOHTPOJIA W NPOMEXKYTOYHOM
arrecTaliu 00y4aommxcs

[lepeueHh METOAMYECKHX MATEPUAIOB IS TOATOTOBKH K TEKyHIEMY KOHTPOJIO W
IPOMEKYTOUHOM aTTeCTallNH:
1. Meronuyeckue  yka3aHMsi K  BBINOJHEHUIO  JlabopatopHbix  3aHsatuil. —URL:
http://aup.uisi.ru/3723299/
2. Meroaunueckue ykasanus k Beinosaenuto JIKP. —URL: http://aup.uisi.ru/3725778/
3. Tlpumep BoOmpocoB 1uisi MOArOTOBKH K dk3ameny. — URL: http://aup.uisi.ru/3723301/


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

