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1 IlepeyeHb KOMIEeTEeHUMA 1 HHAMKATOPOB UX JOCTUKEHU S

[Ipouecc w3ydYeHHWs] AWCHMIUIMHBI HAMpaBIeH HAa (OPMUPOBAHUE CIEAYIONINX
KOMIIETECHIINH:
IIpenmrecTByromnime
Kong u nanmenoBanue pea yiom
Konx 1 HaumeHoBaHueE JTaIIbI
WHJIUKATOpa JOCTHKECHHUS Otan
KOMIIETEHIIUHA o (c ykazaHuem
KOMIIETEHITH
JIMCLIMILIINH)

IIK-1 — Cnocoben k
DKCHAYamayuu  cemeeuvlx
niamegopm, — cucmem U
cemeti nepedayu OAHHbLIX

I1K-1.4 Binageer criocobamu u
METOAaMU HpI/IMeHeHI/IH OIITUYCCKHUX
MPO3PAYHBIX MAaTEPHATIOB JIJIS TIeIIei
Pa3BUTHIO CETEBBIX MIaT(HOPM,
CUCTEM M CETCH mepeaadu JaHHbBIX

OCHOBBI TEOpHUU LIeTIEH
DnemeHTHas 6a3a
TEJIeKOMMYHUKAIIMOHH
bIX cucteM (1 37T)
OcHOBBI
MYJIbTUMEIUIHBIX
TEXHOJIOTHI
DNEKTPOMarHUTHbHIE
[0JISL U BOJIHBI
OnepanmoHHbIe
CHUCTEMBbI
CxeMoTexHUKa

3 TEJIeKOMMYHUKAIIMOHH
bIX YCTPOWCTB
becnipoBogHbIe
TEXHOJIOTHH Mepeadn
TTAaHHBIX

Teopus cBs3u
OCHOBBI MOCTPOEHHUS
MH(POKOMMYHUKALMOH
HBIX CHUCTEM U CeTe
BeruucnurensHas
TEXHHUKA U
MH(pOpPMAalOHHbIE
TEXHOJIOTHH (2 3T)

dopma(bl) MPOMEKYTOYHOMN aTTECTAIIUH 10 TUCIHMILIMHE: 3a4eT (5 cemecTp).

2 Iloka3aTe/iv, KPpUTEPUH U IIKAJIbI OLEHUBAHUS KOMIIeTEHIN A
2.1 Iloka3areneM OILlCHMBAaHUSI KOMIIETEHIMI Ha 3Tare ux (OPMUPOBAHUS NIPH U3YyUYCHUN

JUCHUIIJIMHBI ABJIACTCA YPOBCHB UX OCBOCHMUS.

IIxana "
OlICHHBA Pesynbrarel o0ydeHus JleckpunTopsl YPOBHGHU
- OCBOEHHUS KOMITETEHIINI
I1K-1.4 Biageer ciocobamu u 3HaeT OCHOBBI OPTraHW3alMH ONTHYECKHUX
METOJIaMU TIPUMEHEHUS ONITUYECKUX [CUCTEM TMepeladyd JaHHBIX, KOHCTPYKIUIO |
[MPO3pPAvYHbIX MAaTEPUAJIOB JJIS LIeJie |OCHOBHBIE XapaKTEPUCTUKU ONTHYECKU
Husxuii  [PA3BHTHIO CCTEBBIX mwiatdopm, MPO3pavyHbIX Cpel Mepefadd Ha 0a30BOM YPOBHE.
(oporos CHCTEM U CEeTEH mepeayu JaHHBIX VcnibIThIBaCT 3HAYUTENBHBIC 3aTPYIHEHUS TIPH
bii) OTBETE Ha BOMPOCHI IIPETIOAaBaTeNs Ha 3a4eTe.
yPOBCH Vmeer MIPOU3BOIUTH 3JIeMEHTapHbBIC
pacdeThl W HM3MEPEHHUS TI0  OMPEACIICHUIO
OCHOBHBIX XapaKTEPUCTHK 2JIEMEHTOB
ONTHYECKUX CUCTEM M CeTel mepemayd TaHHBIX,
MPU 3TOM B pacyeTax JOMYCKAeTCsl 3HAUUTEIbHOE




Cpennuit
YPOBCHB

KOJIMYECTBO OIIMOOK

Brnaneer HavaIbHBIMA HaBBIKAMH,
MPUMEHEHUS ONTUYECKU TMPO3PAYHBIX Cped IS
nepeaaydl CUTHAJIOB C IEJIbI0 Pa3BHTHS CETEBBIX
miatGopM, CHCTEeM M ceTel Mepeiaayu TaHHbBIX.
[Ipu BBITTOTHEHUH JAOOPATOPHBIX PAOOT MOXKET
BBITIOJHATH JIEHCTBUSI CBSI3aHHBIE C XOAOM padoT
TOJILKO TIOJ] HEMOCPEICTBEHHBIM PYKOBOICTBOM
MpernojaBaTelis, HUCHBITHIBAET  3HAYUTEIILHEIC
3aTpyAHEHHS Ha 3aluTe JJa0OpPaTOPHBIX paboT

Bricoku

i
YpOBEHb

3HaeT OCHOBBI OpPraHU3AIUU ONMTHUYECKUX
CHUCTEM Iepelladydl JaHHBIX, KOHCTPYKIHIO H
OCHOBHBIE XapaKTePUCTUKU ONITUYECKU
MPO3pavyHbIX CpeJ Mepeaayu Ha CPEeJHEM YPOBHE.
VcnbIThIBACT HE3HAYUTENbHBIC 3aTPYAHCHUS TMPU
OTBETE Ha BOMPOCHI IIPETIOAaBaTes Ha 3a4eTe.

YMeeT — mpoW3BOAWTH  AJIIEMEHTapHbBIE
pacueTbl W M3MEPEHHUs 10  OINpeAeSICHUIO
OCHOBHBIX XapaKTePUCTHK HJIEMEHTOB
ONTUYECKUX CUCTEM M CeTel MepeAayu JaHHbBIX,
npu TOM B pacuderax JIOITYCKaeTCsl
HE3HAYNTENIbHOE KOJMYECTBO OLUTMOOK

Brnageer  HaBbIKaMu, MPUMECHECHUS
ONTUYECKU TMPO3PAYHBIX CpeA s Mepeaadu
CUTHAJIOB C IIENBI0 PA3BUTUS CETEBBIX IIaT(opMm,
CHCTEM M ceTed mnepegauu JOaHHbIX. [lpu
BBIMIOJIHEHUH ~ JTA0OPATOPHBIX  paboT  MOXKET
BBITMIOJHAThH JIEHCTBUSL CBSI3aHHBIE C XOAOM paboT
PYKOBOJICTBYSICh METOJAMYECKUMH YKa3aHUSIMH U
HOPMAaTHUBHBIMU JOKYMEHTaMU oTpaciiy,
WCIIBITHIBACT HE3HAUWTEIbHBIC 3aTPYJHEHUS Ha
3amuTe Ja00paTOPHBIX padboT

3HaeT OCHOBBI OpPraHU3allMU ONTHUYECKUX
CUCTEM IIepeladyd [JaHHBIX, KOHCTPYKLHIO U
OCHOBHBIE XapaKTEpUCTUKU ONTUYECKU
MIPO3PAYHbIX CpPeJ Mepeaadyr Ha BEICOKOM YPOBHE.
YBEpEHHO M apryMEHTHUPOBAHO OTBEYAET Ha
BOITPOCHI IIPETOIABATENS HA 3a4ETe.

YMeer  NpOU3BOAUTHL  DJIEMEHTapHBIC
pacyeTsl W U3MEPEHHS MO  ONPEIEICHUIO
OCHOBHBIX XapaKTEPUCTHK AJIEMEHTOB
ONTHUYECKUX CHUCTEM M CETEH Mepenadyd JaHHBIX,
[PU ATOM B pacyeTax OTCYTCTBYIOT OLIHOKH.

JlemoHCTpUpYyET YBEpPEHHBIE HaBbIKH,
IIPUMEHEHHUSI ONITUYECKH MPO3PauHbIX Cpen IS
Iepefayd CUTHAJIOB € LENbI0  Pa3BUTHUS
CeTEeBBIX MIaT(opM, CUCTEM U CeTel mepenadn
naHHbIX. [Ipu  BbImOMHEHUM JAOOPATOPHBIX
paboT MOXKET BBIOJHATH JACHCTBHS CBS3aHHBIC
c X0JIOM pabor PYKOBOJCTBYSCh
HOPMaTHUBHBIMU [JIOKYMEHTaMH OTpacJd, Ha

3anMTe JIAOOPaTOPHBIX PadOT HE HUCIHBITHIBET




3aTpyIHCHUI

2.2 Tabnuma COOTBETCTBHS PE3yJIbTATOB MPOMEKYTOUHOM aTTECTAllMU 1O TUCIMILIHHE
YPOBHIO 3Tana (GopMUpOBaHMs KOMIETEHIUI

Kon nnankaropa

[IIxana YpoBeHb 0CBOEHHUS
dopma KOHTPOJIS JOCTUKEHUSA
OLICHUBAHUS . KOMITETEHIIUHT
KOMITETEHIIMI
Husknii,cpegauit
MK-1.4 CDEIIHIH,

3aueTt

BBEICOKHI

3 Metoauyeckne MaTepuaJibl, ONpeaesolme Npouexypbl OLeHUBAHUS
[Ipomiecc oreHWBaHMs 3HAHWM, yMEHUH, HaBBIKOB W (WJIM) ONBITA JACSATEIHHOCTH,
XapaKTepU3YIOMIKUX 3Tarnbl (POPMUPOBAHUS KOMIIETCHIIMHI, MPeICTaBleH B Tabnuuax no ¢popmam

00y4eHUs:
Ounas gpopma

Tum 3agarTus

Tema (paznen)

O1ieHOYHBIE CpeICTBA

I1K-1.4 Bnageer cnocobamu 1 MeTOJaMH MPUMEHEHUS ONTHYECKUX MPO3PAYHBIX MAaTEPHUAIIOB IS
1eNieil pa3BUTHUIO CETEBBIX IIIATPOPM, CUCTEM H CeTel nepeaadu TaHHbIX

Jlexusa Bce pa3nenbl 1MCIUIITAHB 3aueTt
Konctpykunu u xapakTepucTUKU BOJIOKOHHO- OTaer o
JlaGopaTtopHas ONTUYECKUX JIMHUM CBSI3U .
nabopaTopHoii padote
paborta [TapameTpsl nepegaun ONTUYECKUX CUCTEM CBSI3U
OCHOBBI MOHTa)Ka BOJIOKOHHO-OIITHYSCKHUX JTUHUN CBSI3HU
«®Du3znyeckrue OCHOBEI ONITHYECKOM CBsA3M» «OCHOBBI
MIOCTPOEHUA ONITUYECKUX CUCTEM CBA3U»«ONTHYECKOE
TMpakTHaccKoe BOJIOKHO» «KOHCTpYKIIMHN 1 XaIBaKTepI/ICTI/IKI/I Oruet 1o
SAHSTIC BOJIOKOHHO- ONTHYECKUX JTUHMI CBsI3M» KOCHOBBI MPaKTUYECKUM
TEOPHH Mepelayy M0 BOJOKOHHO-ONTUYECKUM JIMHUSIM 3aHATHAM 3a4eT
cBs3n», «[lapameTpsl nepenaun ONTHYECKUX CUCTEM
CBS3H»
OTuyeTsl o
1a00paTOPHBIM
paboram
CamocrosTenpHas
pabota Bce paspenbl nucUMIUIMHBL OTuyeTsl o
MPaKTUYECKUM
3aHATUAM
3auer

4 TunoBble KOHTPOJIbLHBIE 3aJAHUS
Hpe,Z[CTaBI/ITI: OJUH HpI/IMep 3aJaHus 110 Ka)KI[OMy TI/IHy OILICHOYHBIX Cp@I[CTB JUIA Ka)KI[Oﬁ
KOMITETCHIINH, (OPMUPYEMON JTaHHOH AUCIIUTUIMHOM.

IIK-1 — Cnocoben k skcniayamayuu cemesvix niamgopm, cucmem u cemeti nepeoavu

OQHHbBIX

[IpakTrueckoe 3aHsTHE

1 Llens paboThI:



OcBoeHHEe METOAMKH pacyera IapaMeTpoB  OJHOMOJOBOTO  CTYNEHYAaTOTO |
TPaJUEeHTHOTO MHOTOMOJIOBOT'O CBETOBO/IA.

[lproOpereHne HAaBBHIKOB  pacyeTra MapaMeTpOB OIHOMOJOBOTO CTYIICHYATOTO H
TPaJUEHTHOTO MHOTOMOJIOBOTO CBETOBOJIA.

2 [ToaroroBka k padore:

2.1  H3y4uTh CYyUIHOCTH MAPAMETPOB OJJHOMOOBOIO CTYIIEHYATOTO CBETOBO/IA.

2.2  M3yunTh METOAMKY pacueTa I[apamMeTpoB OJHOMOJIOBOTO CTYIEHUYATOro U
IPaJlMeHTHOr0 MHOTOMOJIOBOTO CBETOBO/IA.

3 3aganue:

3.1 Paccumrtarh mapameTpsl CTYNEHYAaTOr0 OJHOMOJOBOIO M  TPaJUEHTHOTO
MHOI'OMOJIOBOT'O CBETOBOJIA:

3.1.1 uncnoByto aneprypy;

3.1.2 yncno HanpaBIsAEMbIX MOJT;

3.1.3 3aTyxaHue CBETOBOAA;

3.1.4 mucniepcuto ontuyeckoro BosiokHa (OB)

3.2 [IpuBectu rpaduk 3aBUCUMOCTH TTOKa3aTes npenomiieHus ot nuamerpa OB.

5 Hcxomuple faHHbIE:

Tabnuua 5.1 — MicxoaHble JaHHbBIE I pacyeTa 0JJHOMOJIOBOIO CBETOBOJIA

ITap Howmep BapuanTa
ameTp
di, ‘
MKM 0 9 ,0 5 ,0 5 ,0 5 0,0 0,5
nl
478 483 494 ;955 ;512 ;923 ;9531 ;943 92 ,562
n2
471 48 489 ;953 ,508 ;515 524 ;539 ;512 ;9551
7\;1
MKM 31 3 .55 .52 3 31 .55 .55 3 31
tgo
x10-12
AL \
HM !2 13 14 !5 16 !7 18 !9 12 !4
Tabnuua 5.2 — MicxoaHble JaHHbIE JUI pacyeTa MHOTOMOJIOBOTO CBETOBOA
[Tap Howmep BapuanTa
amerp
di,
MKM 0 2 4 6 8 0 2 4 6 8
nl
0 58 ,56 94 92 9 48 ,46 44 42
n2
9 99 95 ,53 51 49 47 45 43 41
7\41
MKM .85 32 ,32 31 3 3 32 .85 31 .85
tgd
x10-12




6 MeTtonndeckue peKOMEHAALNN:
6.1  IIpocteitmme OB npeacTaBisitoT OO0 KPYTIbIA TUIICKTPUICCKUN (CTEKIO WITH
IIPO3pAaYHbIN MOJMMEP) CTEPKEHb, HA3bIBAEMBIN CEPALIEBUHOMN, OKPYKEHHBIA JUAIEKTPUUECKON

o Ny =4/&
000s10uKo0i. [ToKasarenb MPEIOMIICHUS MaTepHana CEpPAIEBHHBI L I Bcerma Gosnbine

MoKazaTeNsi TPEOMJICHHS  000JI0YKH Nz :\/5, rmue €1 u €2- ormocutenpHbIE
JTURJICKTPUYECKHE TIPOHULIAEMOCTH CEPALICBHHBI U 000JI0UYKH COOTBETCTBEHHO[ 1].

6.1.1 Pacuer uncnoBoi anepTypbl, HOPMUPOBAHHON YAaCTOTHI M YK CJIa MOJT

s nepenaun curnaioB OB ucnonbs3yeTcs sSIBJICHHE MOJHOTO BHYTPEHHETO OTPAKCHHUS
Ha TpaHUIIe pasziena ABYX AUICKTpuueckux cpex (nl > n2).

ArnepTypa — 3TO yrojl MEXAy ONTHUYECKOW OChbI0O M OIHOHN M3 00pa3yIoLMX CBETOBOTO
KOHYCa, MOMAa/alollero B TOpel BOJIOKOHHOTO CBETOBOJIA, IPU KOTOPOM BBIMOIHSETCS YCIOBHE
MOJTHOTO BHYTPEHHETO OTPAKCHHSI.

| £73 Ao
{ Jr\//\ /2,
n

{

; .
32/ T/ |

Pucynoxk 1 - Pactipoctpanenue inyqya B OB

'_'-l

[Io onrtuyeckoMy BOJOKHY OynyT SQQEKTHBHO IepenaBaTbCsi TOJIBKO JIyUH,
3aKJIIOYEHHBIM BHYTPU TEJECHOTO yrja 0.4 (pucyHok 1), BeMMYMHA KOTOPOTO OOYCIIOBJIEHA
YIJOM IIOJIHOTO BHYTPEHHETO OTPAXeHUs. 77. DTOT TeIeCHBII Yol XapaKTepH3yeTcs YHCIIOBOl

. NA=n,sinf, ny=1
aneprypou IIpY BBOJIE JIy4a M3 BO3ayXa (N0 — mokasarenb MpeIOMICHUS
BO3ayXa). [l ApYTrUX pa3snuvHbIX Cpe/ pacdeT MpOoU3BOAUTCS 10 (popmyiie 6:

NA= sinB 4 = w/nf - /722 (1)

rae nl u n2- nmokazatenu (KOA(QQHUIMEHTH) MPETOMIICHUS CEPILEBUHBI U 00O0JOYKU
COOTBETCTBEHHO.

PexxuM paboThl ONTHYECKOTO BOJIOKHA OIpeNeNseTcss HOpMUpPOBaHHOM yactoToil OB.
Kak npaBuiio, eciau naHHbId mapaMeTp HaxoautTces B npenenax ot 0 go 2,405, To uMeeT MecTo
OJTHOMOJIOBBI PEXKUM Tepelaud, €ClId e JaHHBIA mapamerp Oonblie , peXuM padoThl —
MHOTOMOJTIOBBIN. PacdyeT HOpMUPOBAHHOM YacTOThI V', Mpou3BOAUTCS 10 hopmyie 7:

A , )

rac A— AJINHA BOJIHBI U3J1y4aTCJIsd, MKM;

¢ - nuameTp cepaueBuHbl OB, MKM.
Uwuco HampaBiIsieMbIX MO/ BBITIOJIHSAETCS 110 METOAUKE [1]
J71g TpalueHTHBIX BOJIOKOH



V2

N
4 (3)
I[JI?I CTYIICHYATBIX BOJIOKOH
2
N=Y
2 4)

6.1.2 Pacuer ociabnenus (3aryxanus) curaaiga B8 OB

3aTyxaHWe ONTHYECKOTO CHUTHaJia B Kabeine B 0OIIEeM TMOHMMaHUM OOYCIIOBIICHO
coOcTBeHHbIMU TOTEepsiME B OB oC ¥ JOTMONHUTENFHBIMH TOTEPSIMH, TaK Ha3bIBAEMBIM
KaGGHBHBIMI/I, OK Ha CAVMHULY OJIMHBI B OJUH KHUJIOMETP, O6yCHOBH€HHBIMI/I CprTKOﬁ, a TaKXKe
negopmanueil ¥ M3rudaMyu ONMTUYECKMX BOJIOKOH IPH HAJIO0KCHWW TOKPBITHH M 3aIIUTHBIX
000JI0Y€EK B MPOIIECCE U3TOTOBICHUS OMTHYECKOTO KaOes:

OLOK = 0iC + Ok (5)

Bemuunna ok B peanbHbIx ycnoBusx cocrasiser 0,1-0,5 nb/km. Ha coBpemennoMm aTame
pPa3BUTHUSI TEXHOJIOTUH TNPOU3BOJACTBA ONTHYECKMX Kabened oK HaxXOAsATCsl Ha JOCTATOYHO
HU3KOM yYpOBHE U IPHU pacyeTax B TaHHOH paboTe HE YUUTHIBACTCS.

CoOcTBeHHbIE TOTEPH BOJOKOHHOTO OINTHYECKOTO0 BOJOKHA COCTOAT U3 IOTEphb
(3aTyxaHwus) MOTJIOMIEHUS OUT U TTOTEePh(3aTyXaHUs) PaCCEeSTHUS Op:

oc = o + ap. (6)

3aryxaHue B pe3y/ibTaTe IMOTJOMICHUsT ou Jb/KM, CBsi3aHO C TMOTEpSMH Ha
TURJICKTPUYECKYIO TOJSIPU3AINI0, JUHEHHO pacTeT C YacTOTOM, CYIIECTBEHHO 3aBUCHT OT
CBOMCTB Marepuaia BoJiokHa (tg 0). B nmuamazone pabouux gactor BOCII konudecTBEHHO OHU
MOTYT OBITh OLIEHEHBI 110 opmyie [1]

T xNq x1go
o, = 8,69 x ——
A , 1b/xMm, (7
rae nl - moxka3atenp npeaomiieHus cepaneBuHb OB;

tgd — TaHreHc yria JUANEKTPUYECKUX TOTeph Marepuana cepauneBuHsl OB,
NPUHUMAIOIINN 3HaYeHus B aumana3one or 10-12 mo 2-10-11 (mpum pacyerax naHHble Opath
COTJIAaCHO BapHWaHTa 3aJaHusl);

A —  JUIMHA BOJIHBI, KM.

3aTyxaHue BCJICJICTBHE PACCESHUS BBI3BIBACTCS HECKOJBKMMH MeXaHu3MaMu. Bo Bcex
ONTHYECKU MPO3PAYHBIX BEIIECTBAX CBET PACCEMBACTCS B pe3yibTare (UIYKTyalwii moKa3aTels
MIPEJIOMJICHHUS B CBOIO OYEPE/Ih BOSHUKIINX BCIICICTBHE TEIJIOBBIX (MIYKTYallMil B XKUIAKON (aze
U «3aMOPOXKEHHBIX) MPH 3aTBepieBaHUU. Takoe paccesHue sBiseTcs: PaneeBckuM.

Koaddumment 3aryxanus, oOyCIIOBIEHHBIN paccessHUEM, MOXET OBITh HaWIeH u3
BbIpakeHus [1]

87t3 X ( n12 -1 ) 3
ap:4,34>< 7 xkx fxT x10
31 , ®)
rne  k=1,38-10-23 JIxw/K - noctosinHas bonpliMaHa;

T —temneparypa 3aTBepaeBaHUs cTekia npu BeITsDKKE, 1500K;
B — koaddunmeHT cxxumaeMmoctu marepuaia, 8,1x10-11 , m2 /H;
Nl - mnoka3arenb NPEJOMIIEHUS CEPALIEBUHBIL.



HtoroBoe 3HaueHune koddduimeHta 3aTyxaHUs, OMpENENIeTcs KaK CymMMa 3aTyXaHUs
paccenBaHUs, 3aTyXaHUS MMOTJIOIMICHUS U 3aTyXaHUsI 00YCIOBICEHHOTO KaOCIbHBIMH MTOTEPSIMHU.

[Ipu BbINONIHEHUHU PabOTHI KaOEIbHBIE TOTEPU BOJIOKHA HE YUUTHIBATh.

[lo oOkOHuUaHWM pacueToB JaTh 3aKJIOYEHUH O COOTBETCTBUU PACCUUTAHHOTO
Kod(uIMeHTa 3aTyXaHusd HOPMUPOBAHHOMY 3HAUYECHUIO JUIS UCIOJIB3yeMOW paboueil JIHHBI
BOJIHBI U COOTBETCTBYIOIIETO €l OKHA MTPO3PAUYHOCTH.

6.1.3 Tucnepcus OB

CpaBHUBasi JAHUCIIEPCUOHHBIE XAPAKTEPUCTUKHU pa3iuuHbiX OB, MOXHO OTMETUTh, UYTO
JYYIIMMU JAaHHBIMU 00JIaAal0T OAHOMOJIOBBIE CBETOBO/IBL, TaK KaK B HUX OTCYTCTBYET MOJOBas
mucniepcus. B crymeHuatbix MHOTOoMOnOBBIX OB, Haobopor, HaOmomaeTcss BechMa
3HaYuTeNlbHas Aucrnepcusi. Pa3zHble MOABI HMMEIOT pa3IMYHOE BpeMsl pacHpOCTpaHEHUs, B
PE3YJIbTATC 4YCTO Ha HpI/IéMHOM KOHIIC HapyHIaroTCA (baSOBI:Ie COOTHOIICHHSA COCTaBJIAIOIINX
CHTHaJla M CHUTHAJ CWJIBHO HCKaxkaercs (pasmbiBaeTcs). B rpagmentasix OB mpoucxomut
BbIpAaBHHBAHNUE BPEMEHHU PACIIPOCTPAHEHHS PA3IMYHBIX MOJ 32 CUET CHEIHMaIbHO M0I00PaHHOTO

npoduiIsi TIOKazarens MPEeIOMIICHUS: i YMEHBIIIAETCS OT IIeHTpa K mnepudepun 1Mo
napaboMYecKOMy 3aKOHY. OTO BbI3bIBaeT pedpakiui0 — HCKPUBIEHHE TPACKTOPUHU Jy4ya K
OCEBOM JIMHUM, YTO OOyCIaBIMBaET BOJHOOOPa3HBIN XapakTep paclpOoCTpaHEHMs Jy4yei BIOJb
OB no BunToBO# nuHuu. ['OB momoOHO cpene ¢ pacmpeneraeHHBIM JTHH30BBIM 3 dexTom, B
KOTOPOH CBETOBOH IMy4OK IOJBEPraeTcsl HEIPEPHIBHOM 1M0A()OKYCHPOBKE.

Kpome momoBoii mmcnepcuun B OB cymiecTByer emie Xpomarudeckas (YacTOTHAs)
nucriepcus (MaTtepuaibHasi, BOJIHOBOAHas M npoduibHas). [lomumo OB B obmiee ymmpeHue
UMITyJIbCA BHOCAT CBOM BKJIAJ ONTHYECKUH W3Ty4aTenb (J1a3ep, CBETOAMOMA) M (POTONpUEMHUK
(porommom)[2.1].

VYiMpenue umMmnysibca, OTHECEHHOE K | KM, Ha3bIBAIOT Aucnepcue. [ MHOrOMOIOBBIX
I'PaJMEHTHBIX BOJIOKOH AMCIIEPCHUS PaCCUUTHIBACTCS MO (hopmyiie

(NA)

T =
8n,’c

, HC/KM 9)
rae NA — gucnoBas anneprypa OB;

Nl — moka3aresns mperoMiIeHus cepaneBuHbl OB;
C — CKOPOCTh CBETa, KM/C.

JIy1st 0THOMOTOBOTO BOJIOKHA AUCTIEPCHS ONPECITUTHCS KaK;

r=AA*[M(2)+B(A)] (10)

rae A, uM —IIMPHHA CIIEKTPA U3JIy4YEHUs] HUCTOYHUKA;

M(4) .

B(4) . yAenbHas BoJIHOBast nucnepcus OB i 3a1aHHON TMHBI BOJTHBI.
M (1) ,; B(4)

yaenbHas MmaTtepuanbHas aucnepcus OB s 3aaHHON JIMHBI BOJTHBI;

orpenenstoTces o Tadnuue 1.

Tabnuua 3 — KoadduuneHTs! BOTHOBOM U MaTepUaIbHOM TUCTIEPCHH

JnrHa

BOJIHBI A,MKM | ,0 8 ,0 2 3 4 55 ,6 8




M(2),
11c/(KM-HM) 00 25 0

18

20

25

B(A),
1ic/(KM-HM)

Pe3ynbTaThl pacyeToB CBECTH B TaOIHILY.

Ta6mmma 6.1 — Pe3ynbTaThl pacyeToB

[Tapamerp

3HaueHue

e OB

OIHOMOI0BO

OB

MuoromozoBsoe

UYucnosas aneptypa, NA

Hopmuposannas acrora, V

Yucno Crynenuatoe OB

mon, N

I'panuentHoe OB

3aryxaHue OTJIOMIeHH s, o, 1b/kM

3aryxaHue paccessHus, op, 1b/km

Ob6mee 3aTyXxaHue ONITHYECKOTO
BOJIOKHA, O, 1b/KM

Jlucriepcrst  ONMTHYECKOTO  BOJIOKHA,
nC\km

4.2 Tlpumep 3ananus Ha 1a00OpaTOPHYIO padboTy

[ens paboThI:

N3yunTh KOHCTPYKIHIO M ONTHYECKUX Kabeneid. OTBETUTH Ha BOMPOCHI, 3aMOJTHUTh

TaOHITy.

N/
Bompocsr

Homep o6pasma OK

2

3

1 Tun xkoncTpykiu OK

2 Yucno onTudeckux MoayJien

3 PacuBeTka ontuueckux Moayiei

4 Yucito onTHIECKUX BOJIOKOH

5 PaCI_[BeTKa OIITHYCCKHX BOJIOKOH

6 Martepuan cuinoBoro 3jIeMeHTa 1
€ro KOHCTPYKLHUS

7 Marepuan MOIyJIbHOM TpyOKH

8 Matepuain Baaro3aliuTHOM!
(BHYTpeHHE#T) 000109KH




9 CocTaB 1 MaTepyall 3aIIMTHOTO

TOKPBITHS

10 Crioco0 mpoKJIaaKu

11 [Ipenmonaraemas moiaHast Mapka
OK B cootBerctBHH ¢ TY 16-
705.296-86

12 [IpenmonaraeMas Mapka Kaoes
B COOTBETCTBUU C MapPKUPOBKOM
3A0 COKK

13 [Ipumensaemas LICII PDH

14 CKOpOCTh TIepeIadn

nHpopmanun, MOut/c

15 Pabouyas njyHa BOJIHBI, MKM

16 OprannsyeMoe 4uciio KaHajoB
0 IByM BOJIOKHAM.

17 OO0111ee YHCI0 KaHATIOB,
OpraHU3yeMOoe 10 JaHHOMY KaOeIIro

18 MecTO UCIIOIBL30BAaHUS

4.3 [lepevyeHb BOIPOCOB HA 3a4eT

OcHoBHbIE cBOMCTBa cBeTa. [loJIHOE BHYTpEHHEE OTpaKEHUE
O6006menHas ctpykrypHas cxema BOCII. HaznaueHre 0CHOBHBIX KOMITIOHEHTOB.
CpaBHuTENbHAS XapaKTEePUCTUKA KCTOYHUKOB onTrudeckoro uzinydenus B BOCII
CpaBHuTenbHas Xapakrepuctuka ¢poronpueMaukoB B BOCII

5. KoHerpykuust U kiaccupukanus ONTHUYECKUX BOJOKOH. CTaHIapThl HAa ONTHYECKHE
BosokHa G651, G652

6. KoHCTpyKIIHsI 1 MApKUPOBKA ONITHYECKUX KaOee

7. Tunbl CBETOBBIX JTyuell B ONTUYECKUX BOJOKHAX. OCOOCHHOCTH MX PACIIPOCTPAHCHHUS.

8. Ameprypa ontruueckoro BojokHa. [loHsTHE YnCcoBO# anepTypsl. BecokoanepTypHbie 1
HU3KOANepTypHbIE BOJIOKHA. BiusHue anepTypbl Ha MpoLece nepeaayu.

9. Kputnueckas anvHa BoaHBL. [[mrHa BoJIHBI oTceukd. [ padudeckoe mosiCHEHHE.

10. Twumbl BOJTH B ONTHYECKHUX BOJMOKHAX. OCOOCHHOCTH UX PaCIPOCTPAHCHUSI.

11. 3aryxaHue B ONTHYECKOM BOJIOKHE. 3aTyXaHHE PAcCEHBaHUS: MPUYHHBI, CIIOCOOBI
YMEHBILIEHUS, BKJIaJ B pe3ypTupyroniee 3atyxanue OB.

12. 3aryxaHue B ONTHYECKOM BOJIOKHE. 3aTyXaHHE MOTJIOUICHHS: MPUYMHBI, CIIOCOOBI
YMEHBIIEHUS, BKJIaJ B pe3yapTupytoniee 3atyxanue OB.

13. 3aryxaHue B ONTHYECKOM BOJIOKHE. 3aTyXaHHE MOTJIOIIECHUS MPUMECSIMU: MPUIHUHBI,
CrocoObl YMEHBIIIEHUS, BKJIJ B pe3ybTupytoiiee 3aTtyxanue OB.

N S



14. 3aryxaHue B ONTHYECKOM BOJIOKHE. ['paduk 3aTyxaHus ONTHYECKOTO BOJIOKHA.
[TosicHUTH 3aBUCUMOCTD OT JUTHHBI BOJHBL. OKHA TPO3PAYHOCTH.

15. Jlucnepcust onruueckoro BosiokHa. Omnpenenenue, kinaccudukamus. MexmoaoBas
mucniepcus. Koaddunument mmpokonoaocHoCTH.

16. Jlucmepcusi ontuyeckoro BojokHa. Ompeaenenue, kinaccudukamms. XpoMaTHIecKas
mucriepcus. Koaddunment mmpokonoaocHoCTH.

17. JIucnepcus OTNITHYECKOTO BOJIOKHA. Omnpenenenue, Kiaccudukanms.
[MonspuzanuonHas moaoBas qucnepcus. KodguimeHT mmmpoKonoaI0CHOCTH.

18. MCTOYHMKH OMACHBIX BHEUTHHX JJICKTPOMATHUTHBIX BIUSHUN M CITOCOOBI 3aIUTHI OT
HUX.

5 BaHK KOHTPOJIBHBIX 33JaHHMIi ¥ MHBIX MaTEPHAJIOB, HCIOJb3yeMbIX B IpoLecce
NpoLeAYP TeKyLIero KOHTPOJISA M IPOMEKYTOYHOH aTTecTanuu

bank mnpencraBneH B JokanbHOM cetm Kadeapet MOC wu  nmoctymen mno URL:
http://www.aup.uisi.ru. B pazaene «O6yuenune» MOC — OI'OC 3++


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

OLEHOUHbIE CPEACTBA PACCMOTPEHB! M YTBEPXKICHBI HA 3aCelaHUU Kadeapbl MD3C

31.05.2021 r [Tporokon Ne 13

3aseayroumii kadeapoii (pa3paboTyuka) N. 'uuaoménon

onn WHHUMATBL, aMUns

31.05.2021 r.




OreHOYHBIC CPEICTBA PACCMOTPEHBI M YTBEPKACHBI Ha 3acenannu kadenpst MOC

31.05.2021 r [Tpotokom Ne 13

3aBeyronuit kadeapoii (pazpaboTunka) E.N. 'nunoménon

IO AITHUCH HWHUIIUAJIbI, q)aMI/IHI/IH

31.05.2021 I.
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