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1 [lepeyeHb KOMIIETEHIIUIT U MHAUKATOPOB UX I0CTUKEHUS
[Tponecc u3yueHust AMCUUIIIMHBI HaNpaBJieH Ha (popMHUpOBaHHE CIEAYIONINX KOMIETEHIIHIA:

Kon n nanmenoBanue Hpepmectsyiomue
Kon n HanmeHoBaHue STaIbl
WHJIUKATOpa JOCTUKEHUS Oran
KOMIIETCHIIUH . (c ykazaHueMm
KOMITETEHIIHI
JUCITUTLITNH )
[IK-1 — CnocoGen k | IIK 1.1 3HaTh:

AKCIUTyaTallid U Pa3BUTHUIO OcHOBBI OpraHu3alu OcHOBBI TEOPUH

CETEBBIX IUIAT(HOPM, CUCTEM |ONTHUECKUX  CUCTEM  Iepedauu ueneii (1 aram)

U ceTel mepenayu JaHHBIX  |TAHHBIX, KOHCTPYKIIUIO U OCHOBHBIE OcHOBBI TEOpUU
XapaKTEPUCTUKHA ONTHYECKHX Cpell 3JIEKTPOMAarHUTHBIX
rnepegayu TM0JIEN U BOJIH

IIK 1.2 YmeTb: Brenenue Bo
[Ipou3BOaUTE 3JIEMEHTAPHBIE ONEPALIMOHHYIO
pacyeThbl u HU3MEpEHUst o cucremy UNIX
ONPEICICHUIO OCHOBHBIX [TakeTsl MPUKIIATHBIX
XapaKTEPUCTUK 3JIEMEHTOB 4 porpamm
ONTUYECKUX CUCTEM M  CeTeH S3pIKH
repeaadn JaHHbIX MpOrpaMMHUpPOBaHUS
IIK 1.3 Baagern: DneMmenTtHas 0a3a
Habikamu o0paboTku TEJIEKOMMYHUKAIIMOHH
nH(popManuy, odopmiieHus BIX CUCTEM
OTYETHOM JIOKyMEHTAIIUH, OCHOBBI TIOCTPOCHUS
pEe3yJIbTaTOB onpeneIeHus MH(OKOMMYHUKAIINO
OCHOBHBIX XapaKTEPUCTUK HHBIX CUCTEM |
SJIEMEHTOB OINTHYECKUX CUCTEM U cereit (3 aran)
ceTel Mmepenavyn TaHHbIX -

®opma(bl) MPOMEKYTOUHON aTTECTALlMU 110 JUCLMILIMHE: 3K3aMeH (4 cemectp, 3 Kype 3P0).

2 HOK833Te.]'ll/l, KPUTEPUH U HIKAJbBI ONCHUBAHUA KOMIIeTeHIInii
2.1 Tloka3zarenem OLICHHUBAaHUA KOMHGTCHHI/Iﬁ Ha J3Tall€ HX (I)OpMI/IpOBaHI/ISI pu HU3y4YCHUU
ANCHUIUIWHEBI SIBJSACTCA YPOBCHB UX OCBOCHHMA.

Hkaa JeckpunTopsl ypoBHEH
OIleHHUBAa Pesynbrarer oOyueHus p PbI YD o
OCBOCHHS KOMIIETCHIINI
HUS
IIK 1.1 3narn:

OCHOBEI opraHu3aiv OIITHUYCCKUX CUCTEM II€peAavu MOAaHHbIX, KOHCTPYKIHIO W OCHOBHBIC
XAPAKTCPUCTHUKU ONITHYCCKUX CPC Nepcaadn

3HaTh: OcHoBbl | MImeer 0a3oBoe mpezicTaBieHHe 00 NpUHIUIAX

Husiui | OPTHH3AIMA  ONTHUECKHX | OPTaHM3aliu ONTUYECKOM CBSI3U, KOHCTPYKLHUAX U

(oporoB CHCTEM Tiepefaydl JaHHBIX, | XapaKTePUCTUKAaX HX OCHOBHBIX KOMIIOHEHTOB,

bii) KOHCTPYKLMIO U OCHOBHBIE | MCIIBITBIBAECT 3HAUUTENIbHBIE 3aTPYAHEHUS NPU OTBETE

- XapaKTEPUCTHKH ONTHYECKUX | HA OTACIbHBIC MOCTABJICHHBIE BOMPOCHI TPHU 3aIINTE

cpen nepenadn 71a00paTOpHBIX paboOT M Ha JK3aMEHE C HABOJSALIMMHU
BOIPOCAMU NPENOAABATEISL.

Cpe i Nwmeer TIpEICTaBIICHHE 00 TpUHLHMIIAX OpraHU3aLUuU

yPOBCHb ONTUYECKOU CBSI3H, KOHCTPYKIIHUSAX "

XapaKTEepPUCTHKaX WX OCHOBHBIX  KOMITOHEHTOB,




UCTIBITHIBACT HE3HAUUTENbHBIC 3aTPyJHEHUS TpU
OTBETE€ HA OTAEJIbHBIC IOCTABICHHBIE BONPOCHI INIPH
3anUTe JIabOpaTOpHBIX pabOT M Ha S3K3aMEHE IpHU
3TOM IpernoaaBaTesb 3amaeT eTMHUYIHBIC
HaNPaBJISIOIINE BOIIPOCH

JleMOHCTpUpYET YyBEPEHHBIE 3HAHHUS 00 MPUHIUIAX
OpraHu3allMy ONTHYECKOW CBS3M, KOHCTPYKLIHUSX U
XapaKTePUCTUKaX WX OCHOBHBIX KOMIIOHEHTOB, He

BBICOKI/I HUCIIBITBIBACT 3any,HHeHHfI IIpyU OTBETC HA OTACJIBHBIC

I?I MOCTABJICHHBIC BOIPOCHI IIPpH 3allUTC J'Ia60paTOpHLIX

YpPOBEHb paboT W Ha DOK3aMEHe, YBEPEHHO OTBEYaeT Ha
JOIIOJTHUTCIIBHBIC BOIIPOCHI npenogaBaTelis,
JEMOHCTPUPYS TJIYOOKHE 3HaHHUS B HU3y4acMOM
obactu

IIK 1.2 YMmeTb.

HpOI/I3BO[[I/ITB SJICMCHTAPHBIC PACUCTBI U USMCPCHUA I10 OIMMPCACICHUIO OCHOBHBIX XapaKTCPUCTUK

3JIEMEHTOB ONTHYECKUX CHCTEM U CeTel nepeaadn JaHHbIX

Huzknii
(moporos
BIi1)

YMmeTh: [IpousBoauTh
pIIEMEHTapHbIC pacyeTsl Hu
M3MEPCHHS 1o OTIPEICIICHUIO
OCHOBHEIX XapaKTEPUCTHUK
JIEMEHTOB OINTHYECKUX CHCTEM U
ceTel nepe1adyn TaHHbIX

yMEEeT NPUMEHATh OCHOBHBIE PACUETHBIE
(dbopMysIBl TapaMETPOB ONTHYECKUX BOJIOKOH,
yMEeT TOSCHATh OTAEJIbHbIE W3 HUX Ha
9K3aMEeHe; Ha JIadopaTOpHBIX padoTax He
MOXET CaMOCTOATEIbHO BBINOJIHATH JACUCTBUS
[0 M3MEPEHUSM OCHOBHBIX XapaKTEPUCTHK
ONTHYECKUX CUCTEM CBSI3U, pabota

YPOBCHB

Cpenuuit
YPOBEHb

Bricoku

%
YPOBEHb

BBITIOJIHACTCA Ioa PYKOBOJACTBOM
nperoaaBaTeiid, 9K3aMCHC HUCIIBITBIBACT
SHAYUTCJIBHBIC 3aTpYAHCHHUA IIPpU OTBCTC Ha
BOIIPOCHI ITPCIIOAaBaTCIIA U ouiera.

yMEET MPUMEHATh OCHOBHBIE PACUETHBIE
(dhopMyIIbI TTapaMEeTPOB ONTHUYECKUX BOJIOKOH,
yMEeT TMOSACHATh OOJIBIIMHCTBO M3 HUX Ha
9K3aMeHe; Ha J1abopaTOpHBIX paboTax MOKET
CaMOCTOSITEJIBHO  BBINIOJHATh  JICUCTBUSA 10
U3MEPEHUSIM OCHOBHBIX XapaKTEPUCTUK
ONTUYECKUX  CHCTEM  CBSI3M,  OTAEJIbHBIE
JICUCTBUS BBINOJIHAIOTCS 10 PYKOBOJCTBOM
MpernoiaBaTes, Ha 3K3aMEHE HUCIBITHIBAECT HE
3HAUMUTENIbHBIE 3aTPYJHEHUs IpPU OTBETE Ha
BOIIPOCHI ITpenojaBaTess u ounera

yMEET MpPHUMEHSTb OCHOBHBIE pacueTHbIE
(dopMysbl TapaMETPOB ONTHUYECKUX BOJIOKOH,
yMEET NOSCHATH OONBIIMHCTBO M3 HHUX Ha
9K3aMeHe; Ha JlabopaTopHBIX paboTax Bce
NEHCTBUSL 1O  M3MEPEHUSM  OCHOBHBIX
XapaKTepUCTHK OINTHYECKUX CHCTEM CBSI3U
BBINOJIHAIOTCS.  CaMOCTOSATEIBHO Ha OCHOBE
W3YYEHHOTO Marepuana M WHCTPYKIMHA, Ha
9K3aMEHE YBEPEHHO OTBEYaeT Ha BOIPOCHI
mpernojaBaTenss M Ouiera, JEMOHCTPUPYS
ri1y0OKHe 3HaHUS B M3y4aeMoi 001acTi

IIK 1.3 Haeikamu 00paboTku uHpOpManuu, o(OpMIEHUS OTYETHOM JIOKyMEHTAlluH,
pPEe3yJIbTaTOB OINpPEAETCHUS] OCHOBHBIX XapaKTEPUCTUK 3JIEMEHTOB ONTHYECKHX CHUCTEM M ceTei

Mnepeaadn JaHHBIX




Baaners: Hasbikamu 00paboTku | JleMOHCTpHpYET HaBBIKM COOPKM CXeM ISt

uHpopManuy, oopmieHUs | pOBENEHUSI ~ M3MEPEHMH  XapaKTEpUCTHK

OTYETHOM JOKyMEHTAlUH, | JIEMEHTOB ONTHYECKUX CHUCTEM, U CETeH
pE3yJIbTaTOB ONpeACIeHNUs | Mepefadyd  JaHHBIX € HCIIOJIB30BAHHEM

Huskuii | OCHOBHBIX XapaKTepUCTHK | U3MEPUTENBHBIX NPUOOPOB TIOJ KOHTPOJIEM
(IOpOroB | 3JIE€MEHTOB ONTHYECKUX CHCTEM M | IpernojaBaTeis, IEMOHCTPUPYET CIOCOOHOCTh
BIif) ceTeH mepeayu JaHHbIX CUMTBIBATH PE3YJBTATHI U3MEPEHUN U 3aHOCUTH
YPOBEHBb UX B JIOKyMEHTaLUI0, O(OpMIIEHHE OTYETOB
MMEeT  3HAYUTEIbHOEC  OTKJIOHEHHE  OT

TpeOoBaHuil, Ha DOK3aMCHE HCIBITHIBACT

SHAYUTCJIIBHBIC 3aTPpYAHCHHUA IIPpU OTBCTC Ha
BOIIPOCHI ounera

JlemoHCTpHpYeT HaBBIKU I10JIb30BaHUs
U3MEPUTENIbHBIMUA TpHOOpaMu COOPKH CXeM
JUI TIPOBEICHUS H3MEPEHUN XapaKTEPUCTHK
JJIEMEHTOB ONTHYECKUX CHUCTEM M  CeTeH
nepefayd  JAHHBIX  C  MCIOJB30BaHUEM
METOAMYECKUX  YKa3aHUW M yKa3aHui
IpernojaBaTens, JIeMOHCTPUPYET CHOCOOHOCTH
IIPaBWJIBHO CUUTBIBATH PE3YJIbTATHI U3MEPEHUN
Y 3aHOCHTD MX B JOKYMEHTAIHIO, OpopMIICHHE
OTYETOB HMMEET HE3HAUYUTEIbHBIE OTKJIOHEHMS
OoT TpeOOBaHMA, HAa HK3aMEHE HWCIIBITHIBACT
HE3HAYUTEIIbHBIE 3aTPyJHEHUS IPU OTBETE Ha
BOIIPOCHI Omiiera

Cpennuit
YpOBEHb

JleMOHCTpHpYeT HaBBIKH COOPKH CXeM IS
MPOBEICHUST ~ U3MEPEHUH  XapaKTepPHCTHUK
JJICMEHTOB OINTHYECKUX CHUCTEM, U ceTei
Bhicokil Nepefiaun  JAHHBIX Ha OCHOBE JIOTHYECKHX
i paccyXIeHH, JEMOHCTPUPYET CHOC(‘)‘6HOCTI~)
— CUMTBHIBATh  PE3yNIbTaThl  HM3MEpeHHH  0e3

OIMMOOK, 3aHOCHUTh WX B JOKYMEHTAIIHIO,
MPaBUIBHO OGOPMIIATH OTUYETHI, HA JK3aMEHE
HE HCIBITHIBACT 3aTPYIHEHUN MPH OTBETE Ha
BOMPOCHI OmIieTa

2.2 Tabmuua COOTBETCTBUS pE3YJIbTaTOB MPOMEXKYTOYHON aTTecTallii MO JAUCHHUIIIMHE
YpOBHIO dTana (OpMHUPOBAHUS KOMIIETEHITUN

[xamna Kon nnrxaropa YpoBeHb OCBOCHUS
dopma KOHTpOIIs JIOCTHIKCHHS
OIICHUBAHHUS . KOMIIETEHIUU
KOMITETEHITH I
[IK-1.1 HU3KHUH
YOBJIETBOPUTEIHHO IK-1.2 CpeTHHI
I1K-1.3 HU3KHUH
IIK-1.1 HU3KWI
DKk3amMeH XOpOIIIO I1K-1.2 cpenHui
I1K-1.3 CpeIHMI
I1K-1.1 CpeTHMI
OTJIMYHO [IK-1.2 BBICOKHM
I1IK-1.3 BBICOKMI




3 MeToanuyecKkne MaTepHaJibl, ONpelesoIme Npoueaypbl OlleHUBAHUS

[Tponecc

OLICHUBAaHUA

3HAHWUW, YMEHHI,

HaBBIKOB W (WIM) ONBITa JCSATEIHHOCTH,

XapaKTepU3YIOMUX dTanbl (OPMUPOBAHUS KOMIICTCHLUH, MpEACTaBiIeH B Tabiaumax mo Qopmam

oOy4eHMUS:
Ounas dpopma

Tum 3aparus

Tewma (pazaen)

O1neHOYHBIC CPEACTBA

IIK 1.1 3uaTth:
OCHOBBI

OpraHu3anuu OIITHYCCKHX

CUCTEM II€p€aadr JaHHBbIX,

XAPAKTCPUCTHKHU OINITUYCCKUX CPECA IICpCaadn

KOHCTPYKIOUIKO W  OCHOBHBIC

Jlekuust Bce paznenbl nucuuIuinHbl DK3aMeH
HccenenoBanue napamMeTpoB ONTUYECKUX BOJIOKOH Oraer o
JlabopaTopHas DKCIEepUMEHTAIbHOE OIPEICIICHUE MOKa3aTeNs .
. naboparopHoii pabote
paboTta MIPEJIOMIIEHUSI ONTHYECKOM cpeapl OnpeneneHue SK3aMCH
XapaKTEPUCTHK aTMOC(EPHON ONTHUECKON JIMHUU CBS3H
Tect no TeMam «PuU3HYECKUE OCHOBBI CBETA»
«BOJOKOHHO-ONTUYECKUE CUCTEMBI Epeaaun» TecT no OT4er 1o
[IpakTuueckoe teMaM «Ontryeckue BoJokHa» «IIpon3BoncTBo
NPaKTUYECKUM
3aHsATHE ONTUYECKUX BOJIOKOH» TecT 1o Teme «OCHOBBI TEOPUH
3aHATUSAM DK3aMeH
Nepeayuu Mo ONTHYECKUM BOJIOKHamM» TecT 1o Teme
«Opraam3anus ONTHIECKON CBS3H B aTMOCHEpe»
OtyeTsl 10
1a00paTOPHBIM
CamocrosiTenbHas paboTam
Bce pa3znensl nucuuminHbl
pabora OTtyeTsl 110
PaKTUYECKUM
3aHATUSAM DK3aMeH
IIK 1.2 YmeTb:

HpOI/I?;BOI[I/ITI) QJICMCHTAPHBIC paCdCTbl WU HU3MCPCHUA 110 OHNPCACIICHUIO OCHOBHBLIX XapaKTCPUCTUK
9JIEMEHTOB OIITHYECKHX CHUCTEM U CETEH nepcaadu faHHbIX

OcCHOBBI TEOpHUH MEPEAAYN IO ONTHUYECKUM BOJIOKHAM
Onruueckoe BosiokHO (OB)
Jlexuus DK3amMeH
Bonokonno-ontuueckue cuctemsl nepegaun (BOCII).
Opranu3zaiys oNTHYECKOH CBsI3U B aTMochepe
HccnenoBanue napaMeTpoB ONTUYECKUX BOJIOKOH Or4er o
JlaGopatopHas OKCIEpUMEHTAJILHOE OIPENIETICHUE NT0OKA3aTEeNs .
., nabopaTopHo# paboTe
pabora IpesoMJIEHUs oNTUYeCcKOU cpenbl OnpeseneHue SK3aMeH
XapaKTEPUCTHK aTMOC(epHON ONTHYECKON JIMHUU CBS3H
Otyet no
IIpakTHueckoe
SaHSTHe Pacyer nmapamMeTpoB ONTHYECKOIO BOJIOKHA NPaKTUYECKUM
3aHATUSAM DK3aMeH
OTtyeTsl 10
OcHOBBI TEOpHUH NEPEAAYN IO ONTHUYECKUM BOJIOKHAM MPaKTUYECKUM
CamocrosrenbHas | Ontudeckoe BosiokHO (OB) 3aHITHIM
pabora Bosnokonno-ontuueckue cuctemsl nepenaun (BOCII). Otuetsl o
Opranu3anus ornTHYECKOM CBSA3U B aTMOChepe 1a00paTOPHBIM
paboTtam, SK3aMeH

IIK 1.3 HaBbikamu 006paboTku nHpopManuu, ohpopMIIEHUS OTYETHON JTOKYMEHTAIlNH, PE3yIbTaTOB
OTpezieNIeHUs] OCHOBHBIX XapaKTEPUCTHK JIEMEHTOB ONTUYECKUX CUCTEM U CeTell mepeaadn JaHHbIX

Jlexknusa ‘

Bce Ppas3aciibl JUCHUTIIINHBL

| Dk3amen




Tect mo Temam «PU3NYECKHE OCHOBEI CBETA)
«B0JI0KOHHO-ONTHYECKUE CUCTEMBI ITepenaun» TecT mo Otyert 11O

[IpakTnueckoe temaM «Ontudeckue BojaokHay «IIpousBoacTso MIPaKTUYECKUM
3aHATHE ONTUYECKUX BOJIOKOH» TecT 1o teme «OCHOBBI TEOPUU 3aHATUAM
Iepe1adyy 1o ONTUYECKUM BOJIOKHamM» Tect 1o teme OK3ameH

«Opranuzaiysi ONTHYECKON CBS3U B aTMoc(eper»

I/ICCJ'IGI[OBaHI/Ie napaMeTpOB OINITHYECCKHUX BOJIOKOH

Otyer no
JlaboparopHas DKCIepUMEHTAIILHOE OIPEIEIICHUE [T0KA3aTENs .
. naboparopHoii pabote
paboTta MpesIoMIIeHUs1 onTUYecKoi cpenbl OnpeneneHue SK3aMeH
XapaKTEPUCTHK aTMOC(HEPHON ONTHUYECKON JINHUM CBSA3H
CamocTosTenbHas
Bce pa3zaensl quCUILUIMHEL 9K3aMEH
pabora
3aounas popma
Tun 3anaTus Tema (pazgen) OlLieHOUHbIE CPEACTBA
IIK 1.1 3narsb:

OcCHOBEI opraHu3any OITHYCCKUX CHCTCM IMCpCAadnd OaHHBbIX, KOHCTPYKIIMIO W OCHOBHBLIC
XAPAKTCPHUCTUKU OIITUYCCKUX CpEa Mepcaadun

Jlexnus Bce pa3gensl IucIUIUIMHEBL DK3aMeH
JaGoparopHas DKCIEePUMEHTAITBHOE ONpEzIENIeHNE MOKasaTeIA Otyet no }
pabora npenomiieHus ontuyeckoir lccnenoBanue mapaMeTpoB | J1abopaTopHOii paboTe
ONTHUYECKUX BOJIOKOH DK3aMeH
[IpakTrueckoe
3aHSITHE
OtueTsl 110
1a00paTOPHBIM
CamocTosTenbHas pabotam
Bce pa3aenbl IuCIUILIMHBL
pabora JlomariHsist
KOHTpOJIbHas paboTa,
DK3aMeH
IIK 1.2 YmeTs:

HpOI/I3BO,I[I/ITB 9JICMCHTAPHBIC paACYCThl U U3MCPCHUA TI0 OIPCACIICHUIO OCHOBHBIX XapaKTCPUCTUK
3JIEMECHTOB OITHYECKHX CUCTEM U CETCH nepeaaun JaHHbIX

OCHOBBI TEOpPUU TIEPEAAUU 110 ONITHUECKUM BOJIOKHAM
Onrtuueckoe BookHO (OB)
Jlekuns DK3aMeH
Bonokonno-ontuueckue cucremsl iepeaaun (BOCII).
Opranuzanus ONTHYECKOH CBsI3U B aTMochepe
JaBoparopHas DKCMEePUMEHTATHHOE OMNpeJieNeHHe NoKasaTels Otyet mo }
pabota MpeJIoMJIEHUsI ONTHYeCKO# cpenpl MccnenoBanue naboparopHoii paboTe
napamMeTpOB ONMTUYECKUX BOJOKOH DK3aMeH
[IpakTrueckoe
3aHSITHE
OTtueTsl 110
OCHOBBI TEOPUU NIEPEAAUHN 110 ONITUUECKUM BOJIOKHAM 1a00paTOPHBIM
CamoctosarenbHas | Ontudeckoe BosiokHO (OB) pabotam
pabota Bonokonno-ontuueckue cucremsl nepeaauu (BOCII). Jomarmnss
Opranu3anys OnTHYECKOH CBS3H B aTMocdepe KOHTpOJIbHAs paboTa,
DK3aMeH

IIK 1.3 HaBbikamMu 06pa6oTku HHPopMauuu, opopMeHHUs OTYETHOW JOKYMEHTALUH, Pe3yJIbTaTOB
onpeiesieHHs] OCHOBHBIX XapaKTEPHUCTHK 3JIEMEHTOB ONITUYECKUX CUCTEM M CETel Mepesiavy JaHHbIX

Jlexius ‘ Bce Ppasaciibl JUCHUIIIINHBL ‘ DK3aMeH




[IpakTrueckoe
3aHSTHE
JaGoparopuas HccnenoBanue napamMeTpoB ONTUYECKUX BOJIOKOH Ortuer o }
pabota DKCTepuMEHTAILHOE ONpeNeNCHHE NOKa3aTels nabopaTopHoii pabote
MIPEJIOMJICHUS] OTITUYECKOM CpeJIb DK3aMeH
OTtyeTsl 110
1a60paTOPHBIM
CamocrosrenbHas paboram
Bce paznenbl qTuCIUTITHHEL
pabora JlomariHsist
KOHTpOJIbHast padora,
DK3aMeH

4 TunoBble KOHTPOJIbHBIE 3aJaAHUS

HpeI[CTaBI/ITB OIWH IPUMCP 3aJaHHd IO KAXIOMY THUITY OLHCHOYHBLIX CPCACTB IJIA Ka)I([[OfI

KOMITETCHIINH, (OPMUPYEMON JTaHHOH AUCIUILUIMHOM.

IIK-1 — Cnocoben k sxcniyamayuu u pazeumuio cemesvlx NAAmMgopm, cucmem u cemel

nepeoavu OaHHbIX
4.1 [Ipumep 3a1aHus HA IPAKTUUECKOE 3aHSATHE

Pacyer mapamMeTpoB ONTHYECKOI0 BOJIOKHA

1 Hean padoThI:

1.1 OcBoeHue METOAMKHM pacueTra MapameTpoB CTYIIEHYAaTOro OJHOMOJIOBOTO U T'PaJUE€HTHOTO

MHOI'OMOJIOBOT'O CBETOBO/IA.
1.2 TlpuoOpereHre HaBBIKOB pacueTa MapaMeTpoB CBETOBOIOB.

2 IHoaroroBka k padore:
2.1 M3y4uTh CyIIHOCTH TAPAMETPOB CTYIEHYATOI'O CBETOBOIA.

2.2 V3y4nTh METOIMKY pacueTa MapaMeTpoB CTYIEHYATOTO CBETOBO/A.

2.3 I/ISY‘H/ITB CYIIHOCTD IIapaMETPOB I'PaAUCHTHOI'O CBETOBOAA.

2.4 V3y4nTh METOIMKY pacueTa MmapaMeTpoB rPaJHUEeHTHOTO CBETOBO/A.

3 3amaHnue:

3.1 Paccuurats napaMeTpbl CTYIICHYATOI'O MHOI'OMOAOBOI'O CBETOBOJAA:

3.1.1 uucnoBym aneprypy;

3.1.2 yncno HanpaBIAEMbIX MO,

3.1.3 3aTyxaHue CBETOBO/IA;

3.1.4 nucniepcuro CBETOBOJIA;

3.1.5 k03P GUIIUEHT TTUPOKOTIOIOCHOCTH;

3.1.6 monocy mpomnycKaHus pereHepaiOHHOTO yJacTKa.

3.2 JlaTb peKOMEHIAINH 10 UCTIOIB30BAHUIO CTYIIEHYaTOr0 MHOTOMOJIOBOTO CBETOBO/IA.
3.3 [IpuBectu rpaduk 3aBUCHMOCTH IOKa3aTess npenomiieHus ot nuamerpa OB.

3.4 PaccunTaTh mapaMeTphl rpaMEeHTHOTO MHOTOMOJIOBOTO CBETOBO/IA:

3.4.1 uncnoByO anepTypy;

3.4.2 yncno HampaBiIIEMbIX MOJI;

3.4.3 3aTyxaHue CBETOBOJA;

3.4.4 nucriepcuio CBETOBOIA;

3.4.5 k03P GUIUEHT MTUPOKOTIOIOCHOCTH;

3.4.6 monocy NMpONyCKaHUsl PEr€HEePAlMOHHOTO Y4acTKa.

3.5 I[aTL PCKOMCHAAIHHU 110 UCIIOJIb30BAHUIO I'PaIMUCHTHOTO CBETOBOJIA.

3.6 IlpuBectu rpaduk 3aBUCUMOCTH TIOKa3aTesis mpesioMyeHus ot nuamerpa OB.
3.7 IlpuBectu rpaduk 3aBUCUMOCTH K03 durmienta 3aryxanuss OB oT JUIMHBI BOJTHBL.




4 HcxoaHble JaHHDBIE:
Tabmmma 1 — Vicxogabie JaHHbIE 171 pacdyeTa 0JHOMOIOBOTO CBETOBOIA

Tapamerp [Tocnennsis mudpa HOMEpa CTYACHYECKOTo Ounera
0 1 2 3 4 5 6 7 8 9
dy, mxm 50 52 54 56 58 60 62 64 66 68
ny 15 1,51 1,52 1,53 1,54 1,55 1,56 1,57 1,58 1,6
n, 1,49 15 1,51 1,52 1,53 1,54 1,55 1,56 1,57 1,58
A, MEM 0,9 0,89 0,88 0,87 0,86 0,85 0,84 0,83 0,82 0,81
|y, kM 1 2 3 4 5 6 4 8 9 10

Tabmmma 2 — VicxoaHbie JaHHBIE 1715 pacyeTa MHOTOMOJIOBOTO CBETOBO/IA

[ocnenusis mudpa HOMepa CTyIEHUYECKOro Ouiera
Hapaverp 51517 3 | 4 | 5 | 6 [ 7 | 8 [ 9
dy, mKm 40 42 44 46 48 50 52 54 56 58
Ny 1,6 158 | 156 | 154 | 1,52 15 148 | 146 | 144 | 142
n, 15 159 | 155 | 153 | 151 | 149 | 147 | 145 | 143 | 141
A, MKM 1,2 122 | 1,24 | 1,26 | 1,28 13 132 | 134 | 136 | 1,38
|y, kM 15 17 19 21 23 25 27 29 31 33

5 MerToanueckne peKOMeHIAMM:
5.2 [Mpocreiimme OB mpeacTaBisioT COOOW KPYIIIBIH JTUAICKTPUUICCKU (CTEKJIO WU
MPO3payHbId TOJIMMEpP) CTEP:KEHb, HA3BIBAEMBIM CEpALICBUHON, OKPYXKEHHBIH JTUAIIEKTPUUYECKOU

ob6onoukoii. [Toka3arens IIpCJIOMJICHUA MaTeprajla CCpALCBUHBI 71; = ,lé‘[ BCCraa OoJIblIIEe TOKA3aTENs

IMPpCIOMJIICHUA 000JIOUKH ny =4/&€; ,TAC &; U &»— OTHOCUTCJIIbHBIC NTUIJICKTPUICCKUC IIPOHUIIACMOCTH

CEPJILIEBUHBI U 000JIOUYKU COOTBETCTBEHHO[2.1].

5.2.1 Pacuem uucnosoii anepmypwvi, HOpPMUPOBAHHOU YACMOMbL U YUCTIA MOO

Jns mepenaun curHanoB OB wucmonbs3yercs sIBJICHUE TOJHOTO BHYTPEHHETO OTpPAKEHHUS Ha
rpaHuUIle pa3zielia IByX TUdJIeKTprueckux cper (Nl > n2).

AnepTypa — 3TO yroy MeXJ1y ONTHYECKON OChIO M OJHOM U3 00pa3yIoUIMX CBETOBOI'O KOHYCA,
MOMA/IAIOIEr0 B TOpEI] BOJOKOHHOTO CBETOBOJA, MPU KOTOPOM BBIMOJHSAETCS YCIOBUE IOJTHOTO
BHYTPEHHETO OTPaKCHUSI.

A3 o
{ : Nz,
—i ] 1 . :
! / \“‘dl
{
3 . i
z/ S

Pucynok 1 - Pactipoctpanenue ny4a B OB

[To ontuyeckomy BoNOKHY OyAyT 3(h()EeKTHUBHO MepenaBaThbCs TOJNBKO YU, 3aKIIOUEHHBI BHYTPH
tenecHoro yrina 6, (pucyHOK 1), BeTMYMHA KOTOPOrO OOYCIIOBJIEHA YIJIOM IOJHOT'O BHYTPEHHETO

OTpaXXeHHsI @, . DTOT TEIECHBIN yroll XapakTepu3yeTcsl 4uciioBoi aneprypoir NA =n,sin 0, npu

BBOJIC Jiy4ya u3 Bo3ayxa 7, =1 (N0 — moka3sarens mpenomieHus Bo3ayxa). Jis Ipyrux pasindHbIX
Cpea pacyeT Mpou3BOAUTCS 1o popmyie 6:

NA:SinHA:\/nf—nzz, (1)

rae nl u n2- nokasarenu (ko3¢ HUIUEHTHI) TPETOMIICHHS CEPALIEBUHBI M 000JI0YKH COOTBETCTBEHHO.



Pexxum paboThl ONTHYECKOTO BOJIOKHA ONpeAessercs HopMHupoBaHHOM dwactoroil OB. Kak
MpaBWwiIo, €CIW JaHHBIA mapameTp HaxoauTcs B mpenenax oTr 0 mo 2,405, To mMeer MecTo
OJHOMOJIOBBIM PEXUM IMepeflaud, ecliM >K€ JaHHbI mapamerp OoJblle , peXKUM paboThl —
MHOT'OMOJIOBBIN. PacueT HOpMHPOBAHHON YaCTOTHI V , TPOU3BOAUTCS 110 popmyie 7:

rd 2 2
_ C
V= n —n,, (2)
A
rae A — JUIMHA BOJIHBI U3JIy4aTess, MKM;
d, - nuamerp cepaueBunbl OB, MKM.
Yucno HarpaBisieMbIX MO/ BBITIOJIHSAETCS 110 METOAUKE [2]
J11st rpaIMeHTHBIX BOJIOKOH
V 2
N=— @)
4
Jlnst cTyneH4yaThIX BOJIOKOH
V 2
N=—- 4
2

5.2.2 Pacuem ocrabnenus cuenanra ¢ OB

Ocnabnenne curHaia B OB O6YCJ'IOBJICHO COOCTBEHHBLIMU NOTCpsAIMHU U AOINOJIHHUTCIIbHBIMU
KaOeJIbHBIMU noTepsAMu Gy, O6YCJ'IOBJ'I6HHBIMI/I HCOAHOPOAHOCTAMU KOHCTPYKTUBHBIX IIapaMCTPOB,

BO3HHUKAIOUIMX TpH JedopManyu U H3rHOe CBETOBOJOB B MPOLECCE HAIOKCHUS HOKPHITHH H
3alIMTHBIX 000J0YEK MpH U3roToBieHnn kadens. Koaddunument 3atyxanus (ocnadbiaeHus)

OC:OCC+OCk (5)

Benuunna «; B peanbHbiX ycnoBusix coctaBiser 0,3-0,5 nb/km. CobcTBeHHBIE TOTEPH O,
COCTOSIT M3 TPEX COCTABIAIONIMX: OCNAOJIeHMs 3a CUeT IOTJIOIIEHHS O, ; OciIallieHHs 3a CYeT
Hanm4us B Matepuasie OB nmocTopoHHUX npumeceit a
o, [1].

Orcroga:

np 5 ocia0JIeHus 3a CUCT MNOTCPb Ha paCCCAHUC

a.=a,+ta, ta, ©6)

Ocnabnenue 3a cyeT MOrJIOMEHUA O, JIMHEHHO pacTeT C YaCTOTOM M CBS3aHO C MOTCPAMH Ha

TIURJEKTPUUECKYIO MOoJsipru3annio. GakTHUECKH 3TH MOTepU 00YCIOBICHBI KOMIUIEKCHBIM XapaKTepoM
IIOKa3aTensl IPEJOMJICHUS CEPILEBUHBI, KOTOPbIM cBA3aH C¢ tgo. Ilpu coBpemeHHOM YypOBHE
TexHoJIoruu u3rorosieHuss OB ko3¢ ¢uIMeHT npenoMiaeHus NPaKTUYeCKH MMEeT IeHCTBUTENbHOE
3HaueHue, rgo ~(0 W MOTEpU Ha MOIVIOIIEHWE MOYKHO HE YUYUTBIBaTh 110 CPAaBHEHUIO C APYTUMU
COCTaBJISIOLIUMH.

[lotepu »sHepruum TaKXkKe CYIIECTBEHHO BO3pacTalOT u3-3a Haiauuus B Marepuasie OB
TIOCTOPOHHHUX NPUMECEN @, ,, TAaKUX, KaK TUAPOKCHIbHBIE Tpymmbl (OH), HOHBI METaIOB M Apyrue

BKJIIOYEeHHs. B 00xacTu pe3oHaHCOB COOCTBEHHBIX KOJEOAaHUI MOHOB NMpHUMecei OOBIYHO MUMEIOTCS
BCIUIecKH 3aTyxaHus (ociabnenus). OObIYHO M3-3a MpPUMeECEe BO3HUKAIOT BCIUIECKH OCJIa0JIeHUs Ha
BonHax 0,95 u 1,4 mxm. Ilpu 3TOM HaOMIONAIOTCS TPU OKHA MPO3PAYyHOCTH CBETOBOJA C MaJbIMHU
ociabienusiMu B auamnasonax soiud 0,8-0,9, 1,2-1,3, 1,5-1,6 MkM.



B »tHx Auarna3oHax € YBCIWMYCHUCM JIMHBI BOJIHBI OCHaGHeHI/Ie CYIICCTBCHHO YMCHBLIIACTCA,
MMOATOMY B TTOCJIETHEE BpEMsI aKTUBHO BEIyTCsI pabOTHI 110 OCBOCHHIO JJTUH BOJH 1,3 1 1,55 MKMm.

Paccessuue 00yCIIOBIEHO HEOJHOPOMHOCTSIMH JIIEKTPUYECKUX TapameTpoB wmarepuana OB,
MPUMECSIMH, pa3Mepbl KOTOPBIX MEHbINE JUIMHBI BOJHBI, M TEIUIOBOW (IyKTyarueil mnokazaTens
MMpCIOMJIICHUS.

Koaddumnuent 3aryxanus (dB/km) 3a cuer paccesiHus:

n12 -1
ap=].2—/14 ’ (7)

rae A - JIMHA BOJIHBI, MKM.
N1 — IOKa3aTesb npeaomMiieHus cepamneBunbl OB;
B cooTBeTCTBHH CO CKa3aHHBIM MOKHO CUMTATh, YTO

OC%OCP-I-OCK (8)

[To oxkOHYaHMM pacyeToB JaTh 3aKJIKOYEHHE O COOTBETCTBUM 3aTyXaHUs HOPMaTUBHBIM
3HaueHUSM. [loSICHUTB, Kak MOBIUSAET 3aTyXaHUE B CJIy4yae MOBBIILIEHHON BEIUYMHBI OT HOPMBI, HA
JUIMHY y4acTKa pereHepannm.

5.2.3 Jlucnepcus u nponycxknas cnocoonocmo OB

[Tonmoca yactrot AF, mpomyckaemass OB, ompenenser o6beM nHpOpMANU, KOTOPHIA MOXKHO C
3alaHHBIM KadecTBoM nepenath no OK. Teopernuecku no OB M0XHO opraHM30BaTh OTPOMHOE YHCIIO
KaHaJIOB Ha 0OJIbILINE pAacCTOsIHUS, a IpakTuyecku AF orpannuena. 1o 00ycIOBICHO TEM, YTO CUTHAI
Ha JAPYroil KOHel NPUXOJUT UCKAKEHHBIM (MMITYJIbC pa3MbIBAETCS, YIIUPSAETCS) BCIEICTBUE PA3INUUs

(1)83 €ro COCTaBJ/IAIOIIUX. I[aHHOG SIBJICHHUE OLICHMBAIOT BEIUYUHOMU ymupeHusa 7, HOepeaaBacMbIX

UMILYJIbCOB.

CpaBHuBas 1UCIIEPCUOHHBIE XapaKTEPUCTUKH pa3inyHbIX OB, MOXKHO OTMETUTH, UTO JYHILIUMU
JAHHBIMU 00JIa/Ial0T OJTHOMOJIOBBIE CBETOBOJIbI, TAK KaK B HHUX OTCYTCTBYET MOJOBas aucrepcus. B
CTYNEHYaThIX MHOroMonioBbIXx OB, HaoOopoT, HaOmromaeTcs BecbMa 3HAUMTENbHAs JUCHEPCHSL.
Pa3Hble MOZIBI UMEIOT Pa3IMYHOE BPEMs PACIIPOCTPAHEHHUS, B PE3Yy/IbTATE€ YEro HAa NMPUEMHOM KOHIIE
HapymarTcs (a30Bble COOTHOIICHUS COCTaBISIIOIIMX CHUTHAjJa W CUTHAI CHJIBHO HCKaXaeTcs
(pa3mbiBaercs). B rpammeHTHBIXx OB NpoHMCXOOUT BBIPaBHUBAaHUE BPEMEHM pPaCHpPOCTPAHEHUS

pasNMYHBIX MOJ| 3a CUET CHELMAJIbHO IOJO0OPAaHHOrO NpoQwWiIs IMOKa3aTess NPEJIOMICHHS: 7

YMEHbINIAeTCsl OT LEHTpa K nepudepuun 1no napaboJndecKoMy 3aKOHY. JTO BbI3bIBaeT pedpakuuio —
UCKPHBIICHHE TPAEKTOPUH JIyya K OCEBOM JMHMM, YTO OOYCIIABIMBAET BOJHOOOpa3HBIM xapakrtep
pacnpoctpaneHus aydeil Brosb OB mo BuHTOBOHM nuHuKM. 'OB nonobHO cpene ¢ pacnpeneneHHbIM
JIMH30BBIM 3((HEeKTOM, B KOTOPOI CBETOBOI IMy4OK MOABEPIraeTcsl HEMPEPBIBHON M0IPOKYCHUPOBKE.

Kpome mognoBoit aucnepcun B OB cymiecTByeT emie xpoMaTudeckasl (4acTOTHasl) AMCIIEpCUs
(MaTepuanbHas, BOIHOBOJHAs U npodwmibHas). [lomumo OB B obmiee ymumpeHue UMIysnbca BHOCSAT
CBOU BKJIaJl ONITHYECKUH U3TydarTess (Jiazep, cBeToanon) u ¢potonprueMHuk (poroauom)[2.1].

Ymmpenue umnysnabca, OTHECEHHOE€ K 1 KM, Ha3bIBalOT aucnepcueid. Jljis MHOTOMOJOBBIX
IPaJUEeHTHBIX BOJIOKOH JUCIIEPCHS PACCUUTHIBACTCS 10 popMyJie

T="_"3_,uc/ 9
Y 9)

rae NA — yncnoBas anneprypa OB;
Ni — MOKa3aresb mpejaoMieHus cepaueBunsl OB;
C — CKOpPOCTh CBETa, KM/C.



JI71s1 0THOMOTOBOT'O BOJIOKHA AUCTIEPCHS ONIPECITUTHCS KakK;
T=AA*[M (A1) +B(A1)], (10)

rae AA =2 HM —IMpHHA CIICKTPA U3ITy4eHHUSI HICTOYHHKA,;
M (A) - ynenbHas marepuanbHas aucnepcus OB juist 3a1aHHOM UIMHBI BOJIHBI,

B(A) - yaenpHast BonnoBast qucnepcus OB ams 3a1anHOM AJTMHBI BOJTHBI.
M (1) u B(A) onpenenstorcs mo tabmure 1.

Ta6mmna 3 — KoaduuueHTs! BOTHOBOM U MaTepUaIbHON TUCTIEPCHU

Jlmna BomHet | g 5 g8 |10 |12 |13 |14 |155 |16 |18
A, MKM
M(A), 400 125 40 10 -5 -5 -18 -20 -25
1c/(KM-HM)
B(}A), 5 5 6 7 8 8 12 14 16
1c/(KM-HM)

Koadduument mmpoxononocHoctu AF MI*km, unu nporyckHast cnocoonocts OB
omnpezensiercs no popmyne 11:

AF = — (11)

5.3 B pexoMeHIanusx 1o MCHOJIb30BaHUIO CBETOBO/A YKa3aTh YYaCTOK MEPBHYHOM CETH CBS3H
U IIapaMeTpbl CBETOBOA, 00YCIIaBIMBAIOLIUX 3TOT BBIOOD.

4 21Ipumep 3agaHus Ha 1a0OPATOPHYIO PadOTyY

JKCNepUMEHTAIbHOE ONpeaeieHHe MOKAa3aTe/s NPeJIOMJIEHUS] ONTHYECKOH cpeabl
1 Hean paGoThI:
1.1 Lenbro paboThI SABISETCS IKCIEPUMEHTAIBHOE OIMPEIeTIeHUE MTOKA3aTeNsl MPETOMICHHUS
orntryeckux cpe. [IproOpeTeHne HaBBIKOB pacueTa mapaMeTpOB HAPABIISIONTUX CPEI.

2 IToaroToBKka K BbINOJHEHUIO PA0OTHI:

[Tpu camMocTosATETHPHON OATOTOBKE K J1a00paTOpHOI paboTe MO METOINYECKUM YKa3aHUIM U
nuteparype [1,2,4] HeoOX0AUMO U3YUIHUTh:

2.1 xoncTpykuto OB;

2.2 MOATOTOBUTH MUCHMEHHBIE OTBETHI HA KOHTPOJIBHBIE BOITPOCHI;

2.3 mOArOTOBUTH OJaHK OTYETA.

3 Ob6opynoBanue U NpudOPHI:
3.1 KommnbroTepHas mporpamma.

4 3aganue:

4.1 3y4nTh KOHCTPYKLHUIO ONTHYECKHUX BOJIOKOH U OCHOBHBIE IPUHIIMIIBI KX PAOOTHI MO
muteparype [1,2,4]

4.2 [Ipou3sBecTn U3MEPEHUE TIOKA3ATEIS MTPEIOMIIEHUS ONTUYECKUX cpell. [1o pesynpraTam
M3MEpEeHUH 3anoIHNuTh Tadbauy 1.

4.3. [IpousBecTH pacyeT YMUCIOBOU anepTypshl, AEPTYPHOTO YIJIA, Ul TPEX PA3ITUYHBIX
UCCIIEyEMBIX CpEJl, HOArOTOBUTH PUCYHKH allepTyphl BOJIOKHA B COOTBETCTBUH C MOJIYYNBIIUMUCS



pe3yibTaTaMy, IIPOU3BECTU PACUET HOPMUPOBAHHOM 4aCTOThI, KpDUTUYECKOW JIMHBI BOJIHBI, YIila
IIOJIHOT'O BHYTPEHHEr0 OTPAXKEHU I BOJIOKHA C U3MEPEHHBIMU IOKA3aTEIAMHU [IPEIOMIICHHUS.

[Ipu BBIMOJHEHUW PUCYHKOB HCIOJIb30BATh M3MEPUTENBHBIH MHCTPYMEHT JUISI OTOOpa)KeHHUs
MAJAloIIero, OTPaKEHHOIO U IPEIOMJICHHOTO JIy4ded B  COOTBETCBUHM C  IOJIYYCHHBIMU
JKCIIEPUMEHTAILHBIMU U PACUETHBIMU 3HAYCHUSMM.

Tabmuma 1.1 — Pe3ynbTaThl HcceqoBaHUN
VYroa nageHus
0., TPayChl
Vron
npesioMieHus, 3,
rpaycChl

[Tokazarens
npenomieHus, nl

[Tponomkenne Tadmuis 1.1

Cpennee
3HaueHue nl

[Ipennonaraemblii
MaTepuai cepabl

3HayeHue yria | PacueTHoe DKCIEPUMEHTAIILHOE
IIOJIHOTO
BHYTPEHHETO
OTpaKEHUS

Pexum
Pesynbrater | Oa NA Akp v pa6otsr HC

pacyeroB

5 lopsaaok BbINOJIHEHNs Pa0OThI:

[Tpu BeIMOIHEHHUN JTaOOPATOPHOM PabOTHI UCTIONB3YETCS IIPOrPAMMHOE 00ECIIEYeHNEe Ha OCHOBE
flash Texnonoruu, nosromy amst padbotsl HeoOxomum MHTepHET-Opay3ep He Hike Internet Explorer 7.
WuTepdeiic mporpaMMbl peAcTaBieH Ha pUCYHKe 1.



Touxka
3axBaTa
aJaroIero

ay4a

MpenomneHue U NONHOE OTpaxeHue

\g
Zg.......-“‘%g) ’

250 560 QTO 2g0 290

[Tepexmtouarenb
HACCIIENYEMBIX

cpen

Cpema Nel
< Cpeia No2

Cpena Ne3

Pucynoxk 1.1 — MaTepdeiic mporpammel

Jnist BeImosHEHUsT paboThl HEOOXOIMMO C TOMOIIBIO «MBIIIN» 3aXBATUTh MAJAIOIIUN JIyd H
3a/aBas €My pPA3IMYHBIE YIVIBl MAJEHUs, C LIaroM 5 rpaaycoB, HauMHas OT HOPMalM K TIpaHULE
3HAQYECHUN YyIvla NPEJOMIICHUS Uil TPEX pas3iu4yHbIX Cpen,

pasnena cpell, CHSTb IOKa3aHHs

IMOOYECPEAHO MEPEKITIOYAACH MEXKAY HUMHU B MCHIO, B HIDKHEH 4acTh IporpaMMBl.

PesynbraTtel m3MepeHuil 3aHocsaTcs B Tabmuiy 1. Tak Kak HCCIEAYIOTCS TPH CpPEAbl, TO H

TaOJIUIL ¢ pe3ysibTaTaMu Oy/eT TpH.

[To pe3ynbTaTam M3MepeHUN HEOOXOIMMO MTPOU3BECTH PACUET TOKa3aTeNIeH MPETOMIICHHS JIS
3aJJaHHBIX Cpell (YUUTBIBAs, UTO JIy4 MaJaeT U3 Cpebl C HEM3BECTHBIM MOKa3aTeIeM mpeioMieHus nl),
BBIBCCTH CPCAHCC 3HAYCHHUC U CPABHUB €I'0 C Ta6J'H/I'-IHBIMI/I 3HAa4YCHUSIMU (Ta6m/1ua 2) caeciiatb BBIBOA O

MaTtepurai€ Cpe€abl paCIpoCTpaHCHUA CBETA, 3aHECTHU 3TO B Ta6J'II/IIIy 1.

Ta6J'II/II_Ia 1.2 - Iloka3arenn MMPEJIOMJICHUS N IJII HCKOTOPBIX PO3PAYHBIX TCJI.

Bozmyx 1,000292
Bona 1,334
CrmpT STUIIOBBII 1,363
Oprannueckoe CTEKIJIO 1,494
benson 1,503
CTekIio KpoH 1,5163
Kananckuii 6ann3am 1,543
Kamennas coip 1,549
Crekno GuuHT 1,6199
Crex0o TspKenbii pauHT 1,6475
MonoOpomMHadTaTHH 1,661
Anma3s 2,425
I'maybepoBa coib 1,396
Kpucrannoruapar KaabIys 1,393

I[J'Ii[ KaXXZI0ro SKCHCPUMCHTAJIIBHOTO ClIydad OIPCACIIUTL YroJl IOJIHOTO BHYTPCHHCTO OTpPaXCHUA,

IMPOBCPUTH MOJYUCHHBIC 3HAUCHUA OKIICPUMCHTAJIBHO.

Paccuurats YHUCJIOBYIO alCpTypy, 3HAUCHHUC allCPTYPHOIro Yyria, HOPMUPOBAHHYIO YaCTOTY,
KPUTHYCCKYIO NJIMHY BOJIHBI JJIs1 CBETOBOJA C 3aJaHHBIM AUAMETPOM CEPALUCBUHBLI, B COOTBCTCTBUU C

BapHUaHTOM, 3a/IaHHBIM IPCIIOJaBaATCIICM.




Tabnumal.3 — BapuaHThl 1j1s1 pacueToB HOPMHUPOBAHHOW YaCTOTHI

Ne 1 2 3 4 5 6 7 8 9 10
BapUaHTa

AMKM 133 | 131 | 132 | 134 | 131 | 155 | 151 | 152 | 1,53 1,56

de,MxM 10 9 9,5 8,5 10,5 11 9,5 8,5 10 11

Cnenatp pUCYHOK, OTOOpaXKaloOUIMil CyTh anepTyphl BOJIOKHA AJisl TpeX cpea (mpumMep Ha puCyHKe 3).
Bce Tpu aneprypsl noka3aTh Ha OJHOM PUCYHKE. J|aTh 3aKiII0ueHuE O IHUPHUHE alepTypbl CBETOBOJIOB,
BBITIOJTHEHHBIX U3 HAWJIEHHBIX MaTEpPHAJIOB.

6. KouTpoJibHbIE BONIPOCHI

6.1 Yto Takoe yroj moJIHOro BHYTPEHHETO OTpaKeHUs?

6.2 KakoBO COOTHOIIEHNE MEXY IT0Ka3aTEIIMU IPEIOMIIEHUS Cpe JUIsl TOCTUKEHUS peKuMa
MIOJIHOTO BHYTPEHHETO OTPaKEHUS?

6.3 Urto Takoe mokasarenn MpesioMJICHUs BelecTBa?

6.4 [louemy peIOMIIEHHBIH JIy4 SBIISIETCS HEXENATeIbHbIM?

6.5 Urto Takoe amnepTypa ONTUYECKOTO BOJIOKHA?

6.6 Y kakux BOJOKOH anepTypa 0oJbliie, OJHOMOIAOBBIX UM MHOTOMO/IOBBIX ?

6.7 UTo noka3pIBacT KpUTHUYECKAs IJIMHA BOJIHBI?

6.8 3auem He0OX0IMMO 3HATh HOPMHUPOBAHHYIO YaCTOTY CBETOBO1a?

6.9 Uto Takoe yucioBas anepTypa onTUYECKOr0 BOJIOKHA.

6.10 [lepeuyncnuTh TUIIBI BOJIH, BOSHUKAIOIIUX B ONTHYECKUX BOJIOKHAX.

6.11 [losicHuTb, KaK BIMSET KaXAasi U3 BOSHUKIIMX BOJIH Ha MPOLIECC NEPEJAuU [0 ONTHUYECKOMY
BOJIOKHY.

6.12 Ykazarh 3aBUCUMOCTb PA0OTHI ONITHYECKOTO BOJIOKHA B OJTHOMOJIOBOM HMJIH MHOT'OMOJIOBOM
peXHME OT HOPMHPOBAHHOW YaCTOTHI.

7. Conepxxanue oT4yera

7.1 Tpu TaGauubl U1 TpeX Cpell, ¢ pe3yabTaTaMu 3KCIIEPUMEHTa U PacYeTOB.

7.2 PacueTsl Ui Tpex cpell (YUCiIoBas anepTypa, alepTypHbIA yroy, KpUTHYecKast JUIMHA BOJIHBI,
HOPMHPOBAHHAs 4aCTOTa, YTOJI MOJIHOTO BHYTPEHHETO OTPasKEHUS)

7.3 PucyHok anepTypbl CBETOBOAA, AJIS TPEX PA3IUYHBIX CPeJl ¢ U300paKEHNEM MaJaroILEro.
OTPAKEHHOTO JTy4yeil, MOICHEHHEM KOHCTPYKLIMU ONTHYECKOTO BOJIOKHA (IpUMep Ha puUcyHKe A3).



4.3 Ilpumep OuneTa Ha yCTHOM dK3aMeHE

YpTUCH Cubl'YTU IK3aMeHALMOHHBII OMIeT YTBEPX]AIO:
No 1 3aB. kadenpoit MOC
o mucruruimae OCHOBBI OIITHYECKOH CBA3U

«_» 20 T

Hamnpasnenue 11.03.02 mpoduns TCC  nporpamma OakanaBpuar pakynpter MUY kype 2
cemectp 4

1. MGTOHBI HM3rOTOBJICHUS ONTHYECKUX BOJIOKOH. (OCHOBHEIC NpUHOUIIBI, CPAaBHUTCIIbHAA
XapaKTCPpUCTHKA

2. KOHCTPYKI_II/IH n KJ'IaCCI/I(l)I/IKaL[I/IH OIITHYCCKHUX BOJIOKOH. CTaH,Z[apTBI Ha OIITHYCCKHE BOJIOKHA
G651, G6522.

IToanuce nperoaaBaTciia

4.4 IlepeyeHb BOIPOCOB HA YCTHBIN IK3aMEH

1. OcHoBHbIe cBOlicTBa cBeTa. [lonHOEe BHyTpeHHEE OTpaKeHHUE

2. O06o6menHas ctpykrypHas cxema BOCII. Ha3naueHue OCHOBHBIX KOMITIOHEHTOB

3. CpaBHUTENbHAs XapaKTEPUCTUKA UCTOYHUKOB onTHuyeckoro uzinydenus B BOCII

4. CpaBHHTeNbHas Xapakrepuctuka ¢poronprueMHnkoB B BOCII

5. KoHcrpykuuss v Kinaccupukanus ONTHYECKUX BOJOKOH. CTaHAAapThl Ha ONTHYECKHE
BosiokHa (G651, G652, G655? G657/

6. MeTosbl M3rOTOBIEHHS ONTHYECKUX BOJOKOH. OCHOBHBIE TNPHUHIMIIBI, CpaBHUTEIbHAS
XapaKTepUCTHKA

7. Knaccel BonH B cBeToBojax. [ToHaTue cBeToBoi Monbl. THIBI 3IEKTPOMarHUTHBIX BOJIH B
OB. IloHsaTHE MOJIOBOTO MSTHA.

8. Turbl cBETOBBIX JIyuell B ONTHUECKUX BOJOKHAX. OCOOEHHOCTH UX PACIpOCTPaHEHHUS.

9. Ameptypa onTHueckoro BoJIOKHA. [loHsTHE YHMCIOBO# amepTypsl. BcokoameprypHble H
HU3KOAINIEPTYPHbIE BOJOKHA. BiMsHMe anepTypbl Ha IpoLiecc nepeaayn.

10. Kputnueckas nnuna BonHbl. [jinHa BomHbI oTceuku. [ padudeckoe nosicHenue.

11. [ToHsiTHE HOPMHUPOBAHHOM YACTOTHI. YUCIO MOJ pacpOCTPAHAIOIINUXCS B ONTUYECKOM
BOJIOKHE.

12. Tumsl BoH B onTUYECKUX BOJOKHAX. OCOOEHHOCTH MX PAaCIIPOCTPAHEHHUS.

13. OcCHOBHBIE MPUYUHBI ONTUYECKUX TOTEPh B OMTHYECKUX BOJIOKHAX. COCTaBISIOIINE
notepb. OKHA TPO3PAYHOCTH.

14. . ducnepcus B oNTHUECKUX BOJOKHAX. BUabl nucnepcuu, COCTaBIAOIIUE, TPUUUHBI.

15. OcHOBHBIE TPUYNHBI ONITUYECKUX MOTEPH B aTMochepe

5 baHK KOHTPOJBHBLIX 33aJaHUH M HHBIX MAaTEepPHAJIOB, HCHOJb3yeMBIX B Ipolecce
Npoueayp TeKylero KOHTPOJisi U MPOMeKYTOUHOI aTTecTaluu

bank mpexacraBneH B yokaimbHOW cetw kadeapel MOC wu  pmocrymen mno URL:
http://www.aup.uisi.ru. B paznene «O0yuenue» MOC — OI'OC 3++



http://aup.uisi.ru/13367/
http://aup.uisi.ru/3552164/




O1eHOUHBIE CPEACTBA PACCMOTPEHBI U YTBEPXKACHBI Ha 3aceqannu Kadeapst MOC

31.05.2021 r IIpotokon Ne 13

3aBenyroumii kadenpoii (paspadboTunka) E.W. 'amiioménon

IIOAIMHCH HWHHULIKAJIbI, (l)aMI/IJ'H/ISI

31.05.2021 L.




